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BCTYfI

flpraftorvr ua ui,qroronry ocnirnbolo crylenx <<uarictp>> ga ocsiTHboro flporpaMoK) ni,4roron-
rrE uaricrpa <In(popnrauifino-o6.rrrcJrroBilJlbHi saco6r pa4ioenexrpoHullx crlcreM) ga cueqianrnicrro
<<TenerouyniKarlii ra pa4iorexnixa> nig6ynaemcq griAHo flonoxenus KIII iu. Iropx Cinopcrroro
upo upufioM Ha HaBqaHlr's. sa ocniuriun [polpaMaMIa ni4roronrz ruaricrpa 3arBepAxenoro na gaci-

Aanni flprafiuanruoi rcorvricii KIII irvr. Iropx Ciropcrxoro. .
llporparrra KoMrrJreKcHoro (faxonoro Bll[po6ynauux An.n Bcryrry na ocsirHro uporparvry ni4-

roroBKrr rrlaricrpa <Iu(fopnraqiftuo-o6.rzcnrosarbHi gaco6u pa4ioenerrpoHHlrx clrcreM)) sa cneqia-
lrnicrro <Tenerouynirarlii Ta paAiorexnir<a>> BlrcHaqae pos4irI,r HaBrIaJrbHrIX Ar4crl[rrJlin, xni BuHe-
ceni ua KoMrrJreKcHe (faxone nraupo6ynannx, uepeniK rII,ITa.Hb rro Ko)KHoMy pos4iry, cnr,rcoK peKo-
MeHAoBaHoi nireparypLr Na cauocrifinoi uiAroroBKpI cry,qeHrie .4o KoMIrJIeKcHoro Qaxonoro BrI-
upo6ynaHns, MeroAuKy orlirr u Br.rKoHaHHt 3aBAaHb KoMIrJIeKcHoro (faxonoro Br4rrpo6yranux. fo-
JroBHraM 3aBAaHHrM rrporpttMr.r e sa6esue.reuut MoxJlunocti BcryrrHr,rKaM Ha HaBqaHH.f, caMoctifiHo
ui4rorynarucfl, ro cKJraAaHHrr KoMnJIeKcHoro $axonoro nvnpc6yBitrrHrl.

Ha rounnercue Saxone nurnpo6yBaHHs Ans Bcryily ua oceirurc rrporyaMy niAroronru ua-
ricrpa <IuQoprraqifiso-o6qucffosanrui gaco6u pa4ioenenrpoHHr4x clrcreM)) ga cne{ianrnicrro
<Tenexouyuiraqil ra pa4iorexHiro Br,rHeceHo pos4inra rracryrrHr,rx HaBrr{rJrbur{x Aracqunriu ua-
BrrirJrbuoro rnany ri4roronru 6arzuranpin ga cuerlianrnicrro lT2 "Tenexorvryuir<aqii ra pa4iorexni-
Ka" ocsirHro-npo(pecifinoi rporpaMlr niAroronru 6ar<ananpin <In(poprraaqiftno-o6qncnrosarbHi ga-

co6u pa4ioeJreKTpoHHr.rx clrcreM): 3 rIlrKJIy gara-nrnoi ui4roronxu - <<Ocnonu reopii rener<ouyuir<a-
qift i paaiorexuixr,r>>, <<Cucrervrra aBToMarr{3oBauoro [poeKTyBzruua pa4ioenerrponnoi arraparypll).

MeroAurca npoBeAeHHfl KoMrrJrencHoro Saxonoro nnnpobynaHnfl (KOB)

Mero4r,rxa ra rexuoJroris eraxouauHs i oqinloBaHru{ K@B nacrynui.
flpu npusna.reHHi ayqr4Topitrr AJltr ilpoBeAenns KOB neo6xi.quo ga6egne.rfirn Koxuoro cry-

AeHTa oKpeMr.rM po6ovuu rvricqeu (sa crororra - oAI{H cry,ueur).
K@B nponoAr4Tbcs 3a rII,IcbMoBoro $oprvroro.
Y uac, 3a3uarrenr{fi y rpa$iry, rureH atecmrlifiuoi niArorvricii pos4ae cryAeuTurM napianru

KoHrponbHr.rx 3aB,qrurb K@B ra po6oui apryrui, siAnoeiAae Ha MoxJIr,rBi ganr.rrannx cry4eutiB Iqo-
4o srrricry K@B, BlrMof Ao ix Br.rKoHaHHr i rcpurepii'n oqinxu ra Sixcye rrac ilorrarKy BI,IKoHarrHt
po6oru. Ha surouaHrur 3aBAttrrb K(DB na,qaetbcfl Ao 60 xszrutu.

IIo rr,ripi Br,rKoHaHHr po6ir BcryrrHLrKLr 3Aarorb rIJIeHy arecraqiftuoi uiarorr,ricii nurouani po-
6orra i gnimsxrom ay,uvropiro. 9nen arecmrlifinoi ui.qrorvricii ftircye qac saKiH.reHHs BLIKoIrarrIrfl
po6oru.

llepenipxa po6ir ncrynuuriB Br,rKouyerbct rIJIeHaMu arectaqifinoi ni4xorvricii e AeHb rlpo-
BeAeHHrr BcryrrHoro uEnpo6ynanns. OqiuroBzulru po6it BllKoHyerbcx y ni4uoni.quocri s rpntepix-
ura oqinru, HaBeAeHLrMrr y rrporpanai nraN.re. Pesynrrau,I KoHKypcHI4x 3ttxo,qin atecraqifini rorvricii
oroJrouyrorb y Hacrynnufi 4enr nicrx ilpoBeAeHHx ni4uori4Hllx Blllpo6ynans.

3ara.urui Br{Morr{ Ao eK3aMenaqiftnux 3aBAaHb KOB

Exgaruenarlifine gaeAanns KOB - r1e nepeJlir (foprrranigosaHr,rx rrirraHb, nnpimenH.r xxux
norpe6ye yrraiuur 3acrocoByBaru iurerponaui 3uturHf, rlporpulMHoro rrrarepiany.4r,rcqrrnJliHI,t. Exea-
nrenariiftue 3aBAaHHs uicrum ABa 3arruriu{nx ( uo oAHoMy s roxHoi 4zcqrauninu, rtxi nuneceni na
KoMnneKcHe (faxone nuupo6oeynannx).

Ergarrenaqiftni gaslaHns uosuHHi:
- oxorrJrroBarra Becb rrporpaMHllft rraarepial HaBquulbHoi lg.Icquuniuu;
- Marrr r<inrxicm napianrin ua 3-5 6inrue nix rimxicrb Bcryrrnr.rxin, xri oAHoqacuo BrrKo-

Hyrorb K(DB (a-ne He MeHrrre 30 napianrin);
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V
- Maru o,FaroBy crpylcrypy (ra rcirnricrro uumrn), 6yrr pinuosna.rHoi cKJraAHocri, a rpy-

Aonaicmicm eiAflosi,qarr,r ni/Fe4euouy sacy KonTpoJrro (60 xnunun);
- 3a Mo)Islr.reocri 3BoAI{TH 4o rrainirvryrrty Herrpo4yKTr,rnni nrarparr.r qacy Ha 4onolrrixni oue-

paqii, npol,riNHi po3pixynKz ra inrue;
- BItKopI{croByBarr.I ni.qoui BcryrIHtIKttM repuiuu, H€I3BLI, rro3uaqeHgt.
Yci exgarvreuaqifiui 3aBAarrrul K(DB uonranni rraaru npoSecifine (Saxoee) cupmaynaunx i

BI4Mafarr'I ni4 ncrynuralcis He rinrrra ni4rnopeunx 3Hilrlb oKpeMlrx reru i posginin nae.rarbHr{x Ar{c-
qunliu, a i ix iurerpoBaHoro 3acrocyBturru. flpr nrnr<onanni K@B ncrynHr{Kr,r [oBr,runi npo4euo-
HcrpyBarl{ sK pellpoAyxrranni 3HaHHs rar i sN{iHHr Br,rKopr.rcroByBar}r ua6yri 3HaHrur 4na nupiuren-
Hr [paKTr{rrHo crrp.f,MoBaHr.rx 3aBAaHb.

ocHoBIJuv BTIKJTAI

Po:qilu HaBrraJrbHr{x Ar.rcqurr.irino nr<i nnneceni Ha KoMrrJrexcne {axone nnnpo6yBaHHq

Poe4i"rr 1. Ocnosn reopii TeJreKoMyHircaqifinnx crrcreM

Cuoco6n nepega.ri Aaurrx B Mepelnax
In$oprrlaqifiiruit KaHzIJI i ftoro ocrosHi xapaxrepr.rcrr,rKr,r (upouycxua cupoMoxnicrr, cMyra

rponylqeHHfl, crlorBopeHHt cI4rH€IrIin). Cxerula KoAyBaHruI cnrganis i ourosni rranz (fi:u.lrrrx Ko-
ais (Kol 6es uonepueHlrt Ao Hyff, KoA 3 noBepHeHruu Ao HyJrr, MaHrrecrepcrxrafi nol, *o4 AMD.
Cxeuu roriqHoro KoAyBaHH{ (nagnurur<oni ro4u, crpeu6rnonanux). Merogu uo4ynaqii (ananni-
TyAHa, qacrorHa, (pasona). Mero,qu KoHrIeHTparIii i yrqijrrgenux (.racone yrqinruennx, crarr.rc-
TrIrIHe qacoBe yrqinrnenru, qacrorne yrqinruenux, yrqimnenHs, sa AoBXrrHaMr,r xnulr). Mero4z
xorrlyraqii (rouyraqix rauanin, lcorvryraqi.a narerin, rouyraqix noni4oulenr).

Mepexna apxirercrypa, MeroArr Aocryrry 4o in0opuaqifiuoro KaHaJry
Erzuloulra MoAeJIb nsaeuoAii ni4xplarnx cr4creM. flprEsuaveuH{ eraJronnoi rrao4eni B3aeMo-

4ii niAxpIatl{x cltcreM. Pinni laepeNnoi apxireKTypr.r (npurcna4uraft, npe4cranur.rqrnr.rft, ceaHconuft,
TpaHcnoprru.rft , nrepexrenufi , rauanrnuft , (pisz.rnufi ).

Merogz Aocryrry 4o inQoprvraqifinoro Ka.Hany.
Besuepepnnnft aeroN{arurmnit 3arr}IT Ha rloBTopeunx (r<onsaro.ri nirna). MynrrunJreKcHa

lepeAarla 3 qacoBLIM posAinennsNa. ClrcreNra 3 KoHTpoJreM Hecyqoi i erasereHr{rrM nonigifi. Map-
xepni cr{creMr4. llpiopurerui uaprepui cncrelau.

Crpyrcrypa creKy rrporoKorrin TCP/IP
Xapar<repzcrldKa pinnin creKy TCP/P. Oco6m'rnocri upororoJry IP. Oco6rurnocri IP- ar{Fe-

caqii (rcnacz IP-aqpec, oco6nr,rni ruuu IP-a4pec, Br.rKopr,rcrurHgrr MacoK ,qnr cerMerrrauii IP- l,re-
pex).

flpororol ICMP (npnsnaueunfi, TuIrrvI nosiAoN{renr ICMP). flporoxor reperBopeuus M-
pec ARP. Ilpororon 3BoporHoro rleperBopeHrnr aApec RARP. flporor<ol TCP (ncranoBJreHrrt
TCP-s'e4uanH{, KoB3aro.re eiKHo TCP, perynroBaHHs.rpaSixy). flpororor UDP. Oco6manocri cuc-
reMlr AoMenurax iueu (DNS).

(Disrl.rue cepeAoBrrrqe uepega.ri
Knacu(fircaqir cepe4ou,Iq repeAaqi curuaris (o6riaexeni i ueo6uexeui cepe4onrarqa). Oc-

nonsi xapaKTepl4crvtKvr cepe.4oBulq uepe4a.ri (saracannx, irr.rue4anc, fiepexpecui nane4euns Mix
cKpfIeHlIMtr napaMil axtunuraft onip, euuicm, pinenr sonuiuHroro eneKTporraarninroro nunponai-
nronanHr). CrpyrcryposaHi Ka6emui cracreruz.

O6uexeni ceperoBl4lrla uepe4aui. Crpyrena napa (ruun, r<areropii, ocnonui xapaxrepr{c-
ruxra). Ourononoxonnraft xa6elr (rranu, ouronni xaparTepr,rcrnxu).
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Posair 2. Cncrenrr{ aBToMarrr3oBaHoro rrpoeKryBanun pa4ioeJrenTpoHHoi anaparypn

2.1. Meroaofloriq rpoenTyBaunn qnQpoBrrx rprcrpoi'n Ha MoBax HDL

I{u$poni upracrpoi. Pognzror MeroAoJlorii npoerrynannr qu(fponrrx npracrpoi'n.
OcnosHi erarrr4 rrpoeKTyBaHnx qu(fponnx npucrpoi'n.

Moeu [poeKTyBaHHfl anaparypz ( HDL ), npusuaueHHr, po3Br{ToK, uoxnunocri.
Mo4emonauHx. flprEsnauennr ra ocnonni cuoco6r.r MoAeJrroBaHHr.

Tecrosi Saiutu ( test - bench ). flpnsuaueHHt. Oco6nnnocri uoAemoBarrHr rrporpaMr.r
ModelSim.

2.2. Ocolnunocri MoBrr Verilog (VHDL)
Moea Verilog (VHDL). flpn:navenHf, ra oco6nzsocri. flone4imoszfi i crpyrrypru.rfi onuc

npracrpoin.
Koucrpyxqis module MoBI,I Verilog (entity Arrr MoBr.r VHDL). lloprn - rvtnv i oronomerms.
Tunz 4arrux y rraoni Verilog (VHDL). Oco6nr.reocri pi:unx runin AaHr{x.
Macrsu y uoni Verilog (VHDL)(eneMeHrrI nalr'rri). Oronoruennr rrapaMerpin. Ilpucnoen-

Hrr 3HarreHb guinnuu.
Apu(prraerHwri oneparopl{ MoBLI Verilog (VHDL). Oneparopn ennina;renrnocri i nopinnnr-

H.f,.

Jloriqni.oueparopu MoBLI Verilog (VHDL). Oneparopn KoHKareuarlii i pennirauii.
flpoqelypni 6noru MoBI4 Verilog (VHDL). Curacor Br.rKrrr.rry rporleAypHoro 6roxy.
llpnsnaueuns qacoBr{x 3arprrMoK y rraoni Verilog (VHDL).
Yuonunfi oreparop IF- ELSE. Oneparop CASE.
Oueparopr,r qlrKrry MoBr{ Verilog (VHDL).
fliluporpa:ura s ruosi Verilog (task i function). fli4nporpaur.r g Moni VHDL.
B6y4onani upztuitunu s Naoni Verilog (VHDL). Cnoci6 Br{Krr}rKy. flpznairnnz, crnoproeani

Kopr,rcTyBaqeM.
Br.rxnur i niAKnroqeHH{ KoMrroueHrie y rraoni Verilog (VHDL).
Tecrosuft Sarh (test - bench) MoBoro Verilog (VHDL).
Crcreuni Qynxqii MoBr.r Verilog (VHDL). ,{uperrunn rouninmopa.
Ouuc ctrHxpouHr{x i acunxpoHHrD( upucrpoin sa rr,roni Verilog (VHDL).
Kinqeni aBroMarr4. Onuc riuqennx asrol{aris na nroni Verilog (VHDL).
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Ilpra nranonauHi er<saNaeuaqiftnux 3aBAarrb KOB sa6opoueHo Br.rKopLrcroByBarr{ 6y4r-rri
,qouorraiNui uarepialz ra eneKTponni gaco6u (uo6insui rene$onra, uoyr6yrn, rrJriurmerr,r rorqo).

Kpurepii oqinronanHs BrrKoHaHHrr ex3aMenaqifi nnx 3aBAaHb K@B.
Kpnrepii orlinrlr BlrKoHaHHr 3as,{nrrb nacrynni.

Marcr.ruanrna rimricm 6anie - 100.

Ocrilrxz <flpanuna npzfiouy lo KIII ina. Iropr Ciropcrrcoro n 2020 poqi) Br.rMaulrorb npr.r
o6'uacleusi xourypcltoro 6any 3acrocyBarr4 mKarry oqinronanua 100...200 6aris (uo4i6uo go
mKiIJrI{ oqinox eBD, a4ificHroerrcs rlepepzxygox oqiuxra pefirr,ruronoi czcreura oqinronannx n
rnKany eBI niauoniruro lo naneAenoi Huxrre ra6nuqi siAuosiAHocri.

Ta6mrqq siAnoniAgocri oqinox PCO (60" , .100 6anis) oqinrcaru qBI (100. ..200 6aniB)

Onillxa
PCO Ouinxa eBl Orlirma

PCO
Orlinra eBl OqiHKa

PCO
Oqinxa eBl Oqiuxa

PCO Oui*ra eBl
60 100,0 70 125,0 80 r50,0 90 -l75,0
6 l 102,5 7 1 127.5 8 1 152.5 91 177,5
62 105,0 72 130,0 82; 155,0 92 180,0
63 107,5 132.5 B3 157,5 93 182,5
64 1  1 0 , 0 74 135.0 84 160.0 94 185.0
65 1 1 2 , 5 75 137,5 85 162,5 95 187.5
66 1 1 5 , 0 76 140,0 86 165,0 96 190.0
67 117,5 '7'7

142,5 87 167-5 97 192;5
68 120.0 78 145,0 88 170,O 98 195.0
69 122,5 79 147,5 89 172,5 99 197,5

r00 200,0

flpra orpurr,ranui nesa4oninrHoi oqiurrE (peftrunronufi 6al MeHrrre 60) rcrynru{K Br{KJrroqa-
erbc.fl 3 KoHrypcHoro ni46opy.

Horr.rep
3aBAaHHt

Maxcn-
rr.rzulsrurfi
6a-u

Tunosi froMr,rJrxr.r 3nuNr<a
6arie,
AO

I 50 l.Anaris [poBeAeuo Aocr4TB [oBHo, rre BpaxoBaui aesKi oco6-
nnnocri.
2. He spo6neni Ae.sKi y3araJrbHeHHr.
3. Ana-uig [poBeAeno 6es npaxynaHur AerKr4x Baxsrr,rBLtx Kpr.r-
repiin.ru napauerpin.
4. AnaJris npoBeAeuo Aoclrrb rroBepxoBo. He posrpzro noeuic-
TIO nLITaHHt.
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20

50

2 50 l.Alla-nis rpoBeAeHo Aocrrrb froBHo, He BprxoBarri lexri oco6-
nr.rnocri.
2. He 3po6nsHi Aesxi y3aftrJrbHeHnfl .
3. Analig rpoBeAeHo 6e npaxynaHrur AeflKlrx BaxJrr.rBr{x Kpr,r-
repiin vra napalrerpin.
4. Ana-rrig rpoBeAeHo Aoclrrb rroBepxoBo. He posrpzro uosnic-
TIO IIVTAHH,fl.
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flprucnag rrrrroBoro eK3aMeHarlifiHoro 3aBnaHHfl
KoMnJrencnoro QaxoBoro Brrnpo6ynaunr

1. Bngnaqrrr, Ao tKoro KJIacy Hane)Kl{rb IP-iuepexa 20.0.0.0, HaBecrr,r cra]rAaprrry MacKy naepexi
AaHoro KJIacy ra HaBecrI,I o3HaKy ualexnocri IP-rr,repexi Ao KJracy. 3a 4onouoroK) MacKH pos6rru [)-
Mepe)I(y 20.0.0.0 sa 6 niAruepexr. Hanecru po3lrlupeHy MacKy ra 4iana:on aApec repruoi niiuepexi Ta
ocrannroi, rxi uoxyrr 6yru nr,rropucrani AJrr aApecarliT nysnin.

2. Onuurirr na Moei Verilog (a6o VHDL) nacryruruft npracrpifi.
Kinuesufi aBToMar 3 qorl,IpMa craHaMll i gnoua nxi4nznau cnrHaJraMu Xl,I{}.Vtvrosa nepexoAy 3

crany lBcraH2-X luX2:<<0>>.VMosanepexoAy3craHy2scrar t3 -X l :<1>.Yuonanepexo, ry3cra-
tty 3 s ctas 4 -X2 : <<0>>. Ynaosa repexoAy 3 crarry 4 s ctaH I - X1 uX2: <1>. BnxiaHnfi cwual xirue-
Bofo aBroMary - ftoro lonepe4uifi crau.
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