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BCTYII

flpore4ennr KoMnrleKclroro arecraqiftnoro eK3aMeI{y (KAE) aff arecrarrii gAo6}naqin su-
rqoi ocsiru ga ocnirnroro flporpaMoro rrepmoro (6axa.naapcnoro) pinna <Iu(f oprr.raqifiEo-
o6qzcmosanbui saco6a pagioereKTpouHllx cucreM)) :i cneqiannnocri 172 <Teneronaynirauii ra pa-
Aiorexriro nig6loaerrcx sriguo flonoNeuHt rrpo eK3aMeHaqifirry rcorrriciro ra arecraqiro 3Ao6yBa-
.rie s[I{oi ocniru n KIII iM. Iropr Cixopcrrcoro, Pernalrenry oprauisaqii i npone4enur :aruacria
xrari$ira4ifiurx po6ir ra atecraqifiurd ersaMeHin n Arzcranrlifiuorray peNuui, Harca:y KIII fur. Iro-
px Cir<opcrroro flpo cKJraA ercsaMeuaqiftuzx xouicift na 2022 pir, flonoxeunc fipo Br.rnycKrry arec-
raqiro cry4enrin KIII il,r. Iropr Circopcrr<oro.

flporparua KAE s[sHaqae poa4imr HaBqaJIbHrtx 4rcqrarurin, .srci suueceHi Ha eK3aMeH, rrepe-
nir nutans no Ro)KrroMy pos4iny, cnucor per<ouen4oranoi rireparypu 4rr cavocriftuoi nigorouol
cryAenrin Ao er€aMeHy, MeToArrKy oqinxu sfixouaHrur 3aBAaHr, eK3aMer{y. folonnr.rrvr 3aBAarrH.,rM
lporpaMrr e sa6egneqeuuq Nroxrusocri :4o61ca.rau nuqoi ocnirr,r cauocriftno ni4roryrarr,rcr qo
cxraaauHs eK3aMeHy. Ha er<saMeu BLIHeceHo por4ilu HacrJmHHX HaBrraJrbHlD( ,ryrcunnliu ocnirHro-
npo([eciiinoi nporparrru ni4roroBru.r 6aKa,'raBpiB <In$oplraqifino-o6qlcmoBan6Hi saco6u pa,qroeJreK-
TpoHlrux crrcreM) sa cneqia"rbuicro 172 "Tenerorraluircaqii ra pa,uiorexnira" qlrrrry saranrHoi
niAroronxq <Ourosu reopii renexorrryniraqifi i paAiorexsiru.r)) ra <Clrcreuu aaroMarr.r3oBasoro
fipoeKT)tsauns pagioe:rercrponnoi anapaqpz> qr.rKry [po(becifiuoi ni4roronnr.r.

Mero,qurca npoBeAerrns KoMrrJrexcHoro arecraqifiuoro enSaMerry

Mero4raxa ra rexno:rori-fi gr,rr<oHaHn-f, i oqinrosauur KAE uacrynni.
flpu npusuauenni ayar.rropifi Anr rrpoBe.uenrrr KAE neo6xiguo sa6esnewrrr,r KoxHoro cry-

aeHTa oKpeMrrM po6oqnu rricqelr (:a cronorrr - oguu cry4enr).
KAE npono4lrrrcr y nlrcrrraonift (popui.
Y uac, sasna.renr,rfi y rpa(fixy, qreu eK3aMenallifinoi rorrricii po3Aae cry,qeurarr,r rapiantr

KoHrpoJrbH[x 3aBA&rb ra po6o.ri aprcyni, ai4noni.[ae Ha MoN.rtr,rsi 3an nraHnl cryaeHTiB qoAo:ui-
cry 3aBAas6, Br4Mor Ao ix s[KouaHH.r i rprnepii'r oqiuxr.r ra $ircye vac noqarKy Br.rKouar{rrr 3a-
ngaxr. Ha eurcoutulHt 3aB.uaxb Haaaerbcr ao 60 xlflrr.rtr.

Bnxonarri po6oru s4o6yraui 3Aarorb rlneuy eraauenaqifinoi rcouicii xr,rfi $ircye vac sa-
rciuqeHH.f, BrlKonarrur 3aBAar{b. fleperipr<a 3aBAEurb :4o6y'nauin Br,rKoHyerbcr rrneHaMrr eK3aMerra-
qiiilroi ronicii B AeHr, npoBeAeurt eI€aMeHy. OqinrosaHn-f, po6iT BuKolryerrcr y ri4uorignocri s
rpnrepi.ruu oqiurra, HaBeAeHr.rMrr y [porptMi nrax.re. Pp:ynrrarra KAE ersarvreuaqifina rolricix
oronouye ne nisHiue Hacryrruoro AHr nicna cr.naganrr eK3aMeHy.

3ara,rrui BrrMorrr ito ercsaMeuauifiHltx sag.{agr KAE

ErcsaMeuaqifiHe 3aBAarrE{ KAE - qe nepedr $oprrranigosaHr.rx rmrans, rupiueurur rKr.D(
norpe6yc ylrinu-r :acroconyaaru iurerponau i gHaHHq nporpiMuoro rraarepiarry aucqunrtiur.r. Erga-
rrenaqiftue 3aBAaHHr rrricurrs ABa 3aruTarrn{ (no o,4rorrry : r<oxnoi 4ucqunniurz, sKi smeceui Ha
KAE).

ExsaMeHaui fi H i 3aB.uar{rur noguuni :
- oxorrJrroBarr,I Becr nporpaltrr.rfi uar:epial nanuanrnoi.4,rcqunnirrv;
- rrrarr r<inrnicrr napianrin na 3-5 6inrme niN rilrricrr 3.qo6)tsa.riB, eri o4novacno ar.rxo-

Hyrorr AE (ane ne neuue 30 napianrin);
- Marr4 oAHaKoBy crpyKTypy (sa rinrricrro nuranr), 61"ru pinno:navnoi cr,ragnoc, i, a rpy-

Aonicmictr nianoniAarfi siAeeAeHoMy rlacy KoHrpo.:ro (60 xnu,ruu);
- 3a Mox;rr.rBocri :ao4uru .4o MiHiMyruy nerpoaycrranui BHTparn vacy ua 4onouixni one-

pauii. npoviNui porpaxy'nr<u ra iHme;
- Brr Kopr,rcroByBaru ni4olri sAo6ynauarr repuinu, nasnn, no3Haqenrrr.



Yci ersaueuaqiftni :ar4anu.r nonunni rrtaru npo$ecifiHe ((faxone) cnprMyBarrrur i nurraararu
ni4 :4o6y'navin ue rinrr<ra nigrnopelrux 3HaHL oKpeMux reu i pos4iain HaBqaJrEHrlrx Alrcqr,rrurin, a i
ix inrerponanoro 3acrocyBauuil. llpu rrar<onanni sar4art sgo6ynavi nosunui npo,4eMoHcrpyBarr.r
tK perrpoAyKTl.IBui snarrnx, rar i sN{il*rr Br,r(opr4croByBaru ua6yri 3uaJrrur Alur nr,rpimenur :alganr
IlpaKrr4rrHoro crrprMyBaHrur.

OCIIOBIIIfr BI4KJIAN

Pos4i.nu HaBrraJrbHrrx Aucqun.niu, qrci suneceni na KAE

Po:ai.n 1. Ocnonu reopii rerexouynircaqift i paqiorexnircu

Cnoco6u nepe4avi 4anux B Mepexax
In$opuaqiftnufi xanan i fioro ocnosri xapaKrepr4crr4Kri (nponycrna cnpouoxnicrr, cuyra

npon)'Iqenut, crrorBopeuH.s clrrHuuliB). Cxeun xo4;rnanns curuaris i ocnoeui runra lfisrurr,rx rco-
4in (ro4 6es nonepueunx Ao Hynr., KoA 3 noBepHeHHrM Ao Hyrs, uanuecrepcr,rr.rft xoa, roa AMD.
Cxeur.r :roriqnoro KoAyBarrnr (ua4lzmroni ro4r,r, cxpeu6rnonann-a). Merogu uo4ymqii (aunni-
ryAHa, qacrorHa, (fasona). MeroAIE r<onqernpaqii i yqiunenur (.racore yqiarueHrrr, ararr.rc-
Tr4qHg rlacoBe yrqiruneuna, qacrorue yqimnennr, yrqirmuenns 3a AoBxr.rHaMrr xnr.rns). Mero4l
rconyrarlii (rorrlyraui-{ Kauanis, r<oupaui-r narcerir, rovy"rauir nosi,torr,trteHr).

Mepexna apxirelcrypa, MeroAn Aocryny 4o ixrfopruauifiEoro Kaualry
Era,ror*ra Mo.qeJIb B3aeMoaii oigxpurux cucrelrr. flpzsna.reuns eraroHuoi uo4eni nsaeuo-

4ii ni4rpurux cucrer"r. Pirni rraepexuoi apxirercrypu (npmora4uraft, npe4cmanlrqrxuii, cea.uconr,rft,
rpancnoprnuii, uepeNenufi , rcaua;nsnuit, (pi:r.nuft).

Mero4r.r 4ocryny .uo in$opMaqifinoro xanary.
Besnepepnrufi arrouarz.nrlrft 3arILIT Ha rloBTopeuru (r<onsaroui rirna). My:rr,rurrJreKcna

rlepeAaqa 3 qacoBr4M po:,qinennxrrr. Cucrelra 5 r<onrpo:reu uecyuoi i nvsBneunsM r<onirifi. Map-
repui crcrelru. flpioprrerui vaprepui cr{creMr4.

Crpyxrypa crer(y nporoxoJris TCPflP
Xapaxrepr.rcrrara pinuit crercy TCP/P. Oco6runocri npororony IP. Oco6lr,rnocri IP- aqpe-

caqii (r,racu IP-a4pec, oco6:usi rnnr.r IP-a4pec, Br4ropr.rcrarrHr MacoK AJUI cerurenraqii IP- lre-
pex).

flporor<or ICMP (npusnauexns, Tr,rlu roni4orr,rnenr ICMP). flpororoJr neperBopeHrrr aA-
pec ARP. flporor<or 3Bopornoro [eperBopelrHt a4pec RARP. flporoxon TCP (rcraronnennr
TCP-s'e4nauux, KoB3arorre siKHo TCP, peryrrroBaurrr rpa(fircy). flpororol llDP. Oco6wrnocri cr,rc-
reM r.r aoMeHHKx iveu (DNS).

(Di:uqne cepeAonuqe uepegaqi
Kracu$ir<aqi-a cepe,qoBl4lrl nepe4a.ri crarnairis (o6ueNeui i neo6rueNeui cepe4onr,rrqa). Oc-

uonni xapaxrepucrr4Krr cepe.qoBuq nepeAa.ri (saracann.r, ivneAanc, nepexpecni nane4enu-r uix
cKpyqeHI4MI4 rlapaMlr axrl4BHnfi onip, eltricTr, pirenr sornirnnroro eneKTpoMarnirnoro nunpoui-
ruonaunx). Crpy<ryponani xa6elrui crrcreMu.

O6uexeni cepeAoBr4rrla nepe4avi. Crpyrena napa (rr,rnr.r, rareropii, ocnosui xaparcrepuc-
rrarur). Onroaororounufi rca6e,ir (runu, ocnonni xaparreprac'rzxr,r).



Porqi.n 2. Cucreuu aBToMarrr3oBarroro trpoercrlr'Banun paAioe,rerrponuoi ataparypll

2.1. Merogo,roria npoexrynanur qur[ponux upucrpoie na Mosax HDL

I{u$poni npllcrpoi. Posnrrox rt{ero4onorii npoelcry'nannr qn(pponm< npr.rcrpoin.
Ocnonni eranv rrpoeKTyBarrnr qratfponro< npucrpoi'n.
Monr,r npoer<ryotu ut anaparypn ( IIDL ), rtprcHaqeuH-s, po3Br]ToK, MoxJrr4Bocri,
MoIenronanH.f, . flpursnavennx ra ocHoBHi cnoco6lr uo4emoranru.
Tecroni Sarbrr.r ( test - bench ). flpusra.renn-a. Oco6:rlrsocri NroAeirroBaur{r npolpaMr4
ModelSim.

2.2. Oco6,rurocri uoeu Verilog
Mona Verilog. llpusnaveun.r ra oco6:Msocri. floneAinxoeufi i crpyxrypuuft ofllrc nprrcrpo-
i'B.
Koncrpyxqix module lronu Verilog. Ilopru - r,rurl i oronomeuuq.
Turra 4anux rr.ronu Verilog.Oco6:rznocri pisnnx rranin Aanrrx.
Macfis[ Ha r\4osi Verilog (enerr.renru narrr'xri). Oro:romennx naparr.rerpin. llpucnoenne sna-
qeHr gl4iuuul4.
Apu([nerlruni oleparoprr MoBrr Verilog . Oneparopu er<sisarerfluocri i nopinrunnr .
Jlorivai oneparoplr uoer.r Verilog. Oreparopu ronrcarenaqii i penniraqii.
flpoqe4ypni 6nor<lr rr.ronn Verilog. Cnucor nuK.ur.rKy fiporleaypuoro 6:rory.
flpr.rsua'renur .racoBux 3arprrMor uonoro Verilog.
Yrrlonuzfi oneparop IF- ELSE. Oneparop CASE.
OneparoprE qurny vonu Verilog.
Ilignporpavu na uoei Verilog (task i fi:nction).
B6y4onani nprnrirunu rrronu Verilog. Cnoci6 nuruuEry, flpurr,tiT rauE, crnoprorani ropr.rcry-
BaqeM.
Bur<nur i ri4ruoqeHH.s rtoMfloHenrir na rrroni Verilog.
Tecronraft tpaftr (test - bench) lronorc Verilog.
CLIcre^{Hi $ynrqii lroeu Verilog.,,{uperunr.r rorrani:rrropa.
Onuc cunxpouurx i acunxponnro< rpuc:rpoin uonoro Verilog.
Kinqeni anrouarn. Ouuc rinqenux asrorvrarlin uonoro Verilog.



TIPIIKIHIIEBI IIOJIOXEHIIfl

flpu nur<onanni ergauenaqifinrx 3aBAaIrb KAE sa6oponeno BLIKopHcroByBaru 6yw-wtt
4ororriNni uarepiaru ra e:rerrponui saco6u (lro6imui renerloru, uo1'r6yxu, nnaulxerl,I Torqo).

Kpurepii oqirrrcBaHus B[KoHaHul exlaueuaqifinux langanr KAE.
Oqir oeanHs snanr cry4eurin s4ificnroerr,cr y ni4noni4uocri .qo flonoNenng npo clrcreMy

oqimooanux pe:y:nrarin HaBqaHHt n KIII ill. Iropx Ciropcrroro. Kprrepii oqinxu srlKoHarru.f, ga-

n4anr, nacryrni.

Maxcurramna r<i-nlricrr, 6anie - 100.
!.:r.r orpulrauun :4o6ynaveu nignoniAmx oqinox fioro 6aru.r neperogxrr,c.s :ri.qHo s ra6rlqelo:

Pefiruuroni 6a,ru, Oqinxa :a l,nirepcnrercbKolo
IIIKAJIOIO

95  <R <  100 Biaruinno

85  <R <94 Anxe ao6pe
7 5 < R D < 8 4 4o6pe
65<RD<74 3aaoginrrro
60<RD<64 ,{ocraruro
R D < 6 0 HesarosinrHo

3a pe:yrilraraurl KAE er:arrrenaqifira ronicia Ha cBoeMy saciAauHi npldilrrae pimennr npo
npucBoeHH.rr sirnosiAuoi KBari(birarlii 6axa,rarpa ra su4a'ri AlrnnoMa, Kepyorlllcb flonoxeHutr4
flpo Br4[ycKHy arecrarliro crygeurin KIII iu. Iropa Ciropcmoro, floroxeuuna ra Peuanenrou,
sa:na'renrax y Bcryfii flporpaMu.

Horrlep
3ABAA}IIUI

Mar<cu-
MarbHI4[

6an

Tranoni rouunru 3nr,rxra
6anis,
TO

1 50 l.Anani: fipoBeAeHo Aoclrrb IIoBHo, ue rpaxonani AesKi oco6-
:runoc:ri.
2. He spo6neni 4erxi y:ararrsueuna.
3. Ananis npoBe4eHo 6es apaxyraun-r Aetru4x BiuKrr4BrD( Kprr-
repii'n vu napaverpin.
4. Arranis flpoBeAeHo AocrrB rroBepxono. He posrpraro nonnic-
TIO IIUTAXH{.

5

10
20
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2 50 l.Ananis [poBeAeHo aocr4T6 rroBHo, ne npaxonani Aenci oco6-
rusocri.
2. He :po6reui 4eari y:aramnennx.
3. Anaris [poBeAeHo 6e: npaxynanur AerKrrx Bax;rr.rBux r<pr,r-
repiin .ru naparr.rerpir.
4. Arra.ni: npoBeAeHo Aocltrb rloBepxono. He posrpuro nornic-
TIO ,ITAHES.

5

10
20

50

cwa 100



Ilpurora4 runoBoro eK3aMeHaIIi.ft noro rar,qannr

1. Bu:nawrra, Ao {Koro l<,lracy HaJrex}ITb IP-Ir.repexa 20.0,0.0, HaBecrr.r crarqaprHy MacKy
uepeNi 4arroro Kracy ra Ha3ecrr,r o3HaKy HaJIelI(Hocti IP-IrrepeNi Ao KJIacy. 3a Aououororo Irlacrcu
pos6uru IP-uepexy 20.0.0.0 na 6 ni,4uepex. Harecrlr po3mrpeHy MacKy ra Aianagon aapec trep-
uoi ni4rraepexi ra oc'raunroi, rri rr.roNyrr 6yT r.r nulcopucrani ,4nx aApecaqii By3riB.

2. Our.rmirr Mosoro Verilog uacrynuufi npucrpift.
Kiuqesdi aBToMar 3 rrorupMa craHaMLI i ,Asoraa exi,uqlrMl,I clIrHaJIaMIi Xl,X2. Vuona ue-

pexo4ysi crauy 1n c'ras2-Xl uX2 = <0>. Yrrlosa repexoAy ai crany 2s crar 3 -Xl = <1>.
Yuona nepexo4y:i crany 3 s craH 4-X2= <0>. Yuona nepexo.4y oi crauy 4 n cran 1-Xl uX2
: <1>. BuxiAnuii cunra;r r<inqenoro anrouary - fioro nonepegnift cran.
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