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BCTYII

[IpuifoM Ha MiArOTOBKY OCBITHBOTO CTYMEHS «MaricTp» 3a OCBITHBOIO MPOrpaMor0 MiAroTOB-
ku Marictpa «[HpopmaliiiHo-004nCITIOBaNIBHI 3ac00H PajliOeNIEKTPOHHHX CHCTEM» 3a CHELiaIbHICTIO
«Tenexomynikanii Ta pajiorextika» BinoyBaeTbes 3rigHo ITonoxenns KIII im. Irops Cixopcskoro
PO NPHIOM HA HABYAHHS 32 OCBITHIMH IIpOrpaMaMH IiITOTOBKH MaricTpa 3aTBEp/UKEHOTO Ha 3aci-
nanni Ipuiimansaoi komicii KIII im. Irops Cikopeskoro.

[IporpaMa KOMILIEKCHOTO (paxOBOro BHIpOOYBaHHS JUIsi BCTYIY Ha OCBITHIO IIporpamy Iij-
rotoBku Mmarictpa «IH(popManifHO-064YHCIIOBaBHI 3aC00H paJioeTeKTPOHHAX CHCTEM» 3a Clielia-
neHicTIO «TenekoMyHiKaIlil Ta paaioTeXHiKa» BH3HAYAE PO3/IUIA HABYAIBHHX JUCIHUILIIH, SKI BHHE-
ceHi Ha KOMIUIEKCHe (axoBe BHIMPOOYBaHHS, TEpPEIiK MHTAaHb IO KOXKHOMY PO3JILTY, CIIHCOK PEKO-
MEH/IOBaHOI JIiTepaTypH IS CaMOCTIHHOI MiATOTOBKHM CTYJIEHTIB MO KOMIUIEKCHOTO (paXxOBOTO BH-
npoOyBaHHsl, METO/IMKY OI[IHKH BHKOHAHHS 3aBJaHb KOMIUTIEKCHOTO (axoBoro BHmpoOyBaHHA. ['o-
JIOBHMM 3aBJIaHHSM MPOrpaMH € 3a0e3NeYeHHs MOXUIMBOCTI BCTYITHHKAM HAa HAaBYaHHS CaMOCTIHHO
i IrOTYBaTUCS 0 CKJIaJIaHHs KOMIUIEKCHOTO ()aXxoBOro BUIPOOYBaHHsI.

Ha xoMiuiekcHe (axoBe BHIPOOYBaHHS IS BCTYIy HAa OCBITHIO IIporpamy MiAATOTOBKH Ma-
rictpa «IHdopmaiiiiHo-06uHCIIIOBaIBHI 3ac00H pPaliOCNIEKTPOHHAX CHCTEM» 3a CHEIialbHICTIO
«TenekoMyHikarii Ta pamioTexHika» BHHECEHO PO3/IJIM HACTYITHHMX HABUAJIbHHUX JMCIMIUIIH Ha-
BUAJILHOIO IUIAHy MiJroToBKM GakaiaBpiB 3a HampsiMoM miarotoBku 6.050902 «PanioenekTponHi
anapaTiy»: 3 [MUKIY 3arajibHOi MiAroTOBKH - «OCHOBM Teopii TenekoMyHikaliinux cucrem», «O6-
YUCIIOBAJILHI TA MIKPOIPOIIECOpHI 3aco0M B pajlioeNeKTpOHHIH anapatypi», «CHCTEMH aBTOMAaTH-
30BaHOTO MMPOEKTYBAHHS PATiOENIEKTPOHHOI anapaTypuy.

MeTtoanKa NpoBeAeHHs KOMILIeKCcHOro (paxoporo sunpobysanns (KOB).

MerTo/1MKa Ta TEXHOJIOris BUKOHAHHSA i oniHoBaHHS K®B HacTymHi.

I[Ipu npusHayenHi ayauropiii 1uis nposenenas KOB neobxinHo 3a6e3nednT KOXKHOIO CTY-
JIEHTa OKpEMHUM pOOOYHM MicIieM (3a CTOJIOM — OJJHH CTYJEHT).

K®B npoBouTECs 32 MHCEMOBOIO (POPMOIO.

V yac, 3a3HaueHH# y rpadiky, WwieH arecTaliifHOl ITiIKOMICIl po3Jae CTyAEHTaM BapiaHTH
KOHTpONbHHX 3aBianb KO®B Ta poboui apKyimi, BiANOBi1ac Ha MOXIIMBI 3aTHTAHHS CTY/CHTIB IIO-
no 3micty KOB, Bumor 10 iX BHUKOHAHHS i KpUTEpiiB OIHKH Ta (iKCye 9ac M0YaTKy BHKOHAHHS
po6otu. Ha Bukonanus 3aBnans KOB nagaerses 10 90 XBHIHH.

Ilo mipi BUKOHaHHs POOIT BCTYIHHKH 3/1al0Th WICHY aTeCTaliifHol miKoMicii BAKOHaHI po-
6OTH 1 3BUIBHAIOTH ayaUTOPil0. YieH arecTaniHoi miakoMicii Qikcye 4ac 3aKiHYEHHS BAKOHAHHSI
poboTH.

[lepepipka poGiT BCTYIHHKIB BUKOHYETHCS WIEHAMH aTecTalliiiHol mijkomicii B IeHb mpo-
BeJICHHA BCTYNMHOro BHNpoOyBanHs. OliHIOBaHHS poOIT BUKOHYEThCS Y BiAOBIAHOCTI 3 KpUTEpis-
MH OLiHKH, HABEJICHUMH Yy TIporpami Hukde. Pe3yibTaTH KOHKYPCHHX 3aXO0/iB aTrecTaliiHi KoMicii
OTOJIONIYIOTh Y HACTYITHUI JI€Hb IiCIIs TPOBE/ICHHS BiJNOBIIHUX BUIIPOOYBaHb.

3arajbHi BHMOIH 10 ek3aMenaniiinux 3asaans KOB.

Ex3amenaniitne 3aBnanas KOB — ne nepenik ¢popmaiizoBaHHX MUTaHb, BUPIINIEHHS SKHX
notpebye yMiHHS 3aCTOCOBYBATH iHTErPOBaHi 3HAHHS MPOrPAMHOr0 MaTepiany jucuuiiing. Exsa-
MeHalliifHe 3aBIaHHS MiCTHTh TPH 3aluTaHHs ( 10 OJHOMY 3 KOXKHOI IUCIMILTIHY, SKi BHHECEH] Ha
KOMILIEKCHE (paxoBe BUIIPOOOBYBaHHS).

Ex3ameHaniiiHi 3aBIaHHs IIOBHHHI:

— OXOIUTIOBATH BECH NPOrPaMHUil MaTepiaa HaBYAIbHOI JUCIHILIIHH;

— MaTH KiJBKiCTh BapiaHTiB Ha 3-5 Gijblue HiXK KiIBKICTh BCTYITHHKIB, AKI OJHOYACHO BHKO-
HyroTs KOB (ane ne menme 30 BapiaHTiB);

— MaTH OJIHaKOBY CTPYKTYPY (32 KilbKIiCTIO THTaHb), OyTH PiBHO3HAYHOI CKJI/HOCTI, @ TPy~

JIOMICTKICTh Bi/INIOBIIaTH BijiBeJeHOMY 4acy KOHTpoo (90 xBuiHH);
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— 33 MOKJIMBOCTI 3BOJUTH JI0 MiHIMYMY HEIpOJyKTHBHI BUTpAaTH 4Yacy Ha JOTIOMDXKHI ore-
pailii, MpOMIXHI pO3paxyHKH Ta iHIIE;

— BUKOPUCTOBYBATH BiZIOMi BCTYITHHKAM TEPMiHHM, Ha3BH, [I03HAYCHHSL.

Vei exsamenaniiini 3asnanas KO®B nosusHi Matn npodeciitne ((paxope) cnpsMyBaHHA i
BHMATATH Bijl BCTYIHHKIB He TUTHKH BiATBOPEHHS 3HAHb OKPEMHX TEM i PO3/IiIiB HABYAIBHHX JHC-
IMIUTiH, @ i iX iHTerpoBaHoro 3acrocysanns. [Ipu BrkoHaHHi K®B BCTynHHKM MOBHHHI TPOAEMO-
HCTPYBATH SIK PENPOIyKTHBHI 3HAHHS TaK i BMiHHA BUKOPHCTOBYBaTH HabyTi 3HAHHSA [ BHpIiIIEH-
Hs TIPAKTHYHO CIPSIMOBAHHUX 3aB/IaHb.

OCHOBHHUM BUKJIAJL
Po31i/Id HABYAJALHAX AMCIMILIIH, AKi BHHECCHI HA KOMILIEKCHe haxoBe BHIIPOOYBaHHS

Po3aia 1. OcHoBH Teopii TeJleKOMYHIKALIAHHX CHCTEM

Cnoco0u nepeaadvi JaHuX B MepexKax

Indopmaniiinnii KaHax i HOro OCHOBHI XapaKTEPUCTHUKH (IIPOIyCKHA CIPOMOXKHICTB, CMyTa Ipo-
IYLIEHH s, CIOTBOPEHHS CHrHaIB). CXeMH KOJlyBaHHs CHIHAIIB i OCHOBHI THIH (i3HIHHX KOIIB
(ko Ge3 MOBEpHEHHs 0 HyJsl, KOJ 3 TIOBEPHEHHAM [0 HyIIs, MaHYECTEPCBKHH KOJ, KOJ AMI).
CxeMH JIOTiYHOr0 KOXYBaHHS (HA/UTMIIKOBI KOJIH, CKpeMmOmoBanHs). Meromu monynsuii (ammi-
TyAHA, YacToTHa, (asoBa). MeToNH KOHIEHTpALT i yIiibHeHHs (YacoBe YIIUIbHEHHS, CTaTHC-
THYHE YacoBe YIIUILHEHHS, YaCTOTHE YIIUIbHEHHS, YIIITBHEHHS 32 IOBXUHAMH XBHIb). Metonu
KOMyTAIlii (KOMyTallisi KaHaJIiB, KOMYTaIlisl TAKeTiB, KOMYTallisl OBIIOMJICHB).

Mepe:kHa apXiTeKTypa, METOIH J0CTYITy /10 iHpopManiiiHOro KaHamy

ETaloHHAa MOJIe/b B3aEMOII BiIKpHTHX cHcTeM. [[pH3HAYEHHS €TAOHHOI MOJIENi B3a€MOJIil BilK-
pUTHX cHcTeM. PiBHI MepexHOT apXiTeKTypH (IpUKIaJHAMH, IPEACTaBHHIBKHI, CEaHCOBUH, TpaH-
CIIOPTHHH, MepeXeBHH, KaHABHUH, (Qi3HaHui).

Mero i noctyiy 10 iHdopmaiiifHoro KaHary.

BesnepepBHMil aBTOMATHYHUA 3allUT HA MOBTOPEHHS (koB3aroyi BikHa). MyJIbTHILIEKCHA TIEpe/a-
ya 3 yacoBMM po3sinennsM. CHcTeMa 3 KOHTPOJIEM Hecydoi i BHSBICHHSM KOJIi3ii. MapxkepHi
cucremu. [IpiopuTeTHI MapKepHi CHCTEMH.

Crpykrypa creky nporoxoais TCP/IP

Xapaxrepuctuka pisuiB creky TCP/IP. Ocobmusocti nporokony IP. Ocobausocti IP- agpecarii
(knacu IP-agpec, ocobmuBi THIHM IP-axpec, BUKOPHCTaHHS MacoK UL cermenTaiii IP- mepex).
Ipotoxon ICMP (npu3HadenHs, Tuny nosigomiess ICMP). 1Iporokos nepeTBOpeHHs aapec ARP.
IIpotokon 3BopoTHOro meperBopeHHs aupec RARP. Tlpotokon TCP (Bcranosienns TCP-
3'eqnanns, kop3aioue Bikao TCP, perymosanns tpadiky). IIporokon UDP. OcoGmuBOCTI CHCTEMH
nomennux iMeH (DNS).

dizuune cepeoBHINe nepeaayi

Knacudikaris cepefoBui nepeaadi curraiip (ooMexeni i HeoOMexeHi cepeloBHINA). OcHOBHI
XapaKTEepPUCTHKH Cepe/IOBHIN epefadi (3aracanms, iMIesanc, MepexpecHi HaBeICHHS MiX CKpy-
YeHMMH NApAMH AKTHBHHH ONip, EMHICTh, PiBeHb 30BHIIHBOTO €IEKTPOMATHITHOTO BHUIIPOMIiHIO-
BaHHs). CTpyKTypoBaHi KabelIbHi CHCTEMH.

O6Mmesxeni cepeopuma mepenadi. Ckpyyena napa (THIH, KaTeropii, OCHOBHI XapaKTEPHCTHKH).
OnTOBOJIOKOHHHUI Kabesb (THITH, OCHOBHI XapaKTEPHCTHKH).

Po3ais 2. O6uHC/II0BAIBHI T2 MIKPONPOLECOPHI 32c00H B pajlioe/IeKTPOHHIl anaparypi
2.1. 3araibHi NpUHIMNHA opraxizanii Ta QyHKUioHyBaHHS €JIeKTPOHHO- 00U CIIOBAJIBHHX
MAIIHH
2.1.1 Apxitexkrypa npounecopis IAPx86
Cucremu uncnenns. Iloganns indopmanii EOM (1BifikoBHI NpaMuii Ta J0AaTKOBHA KOJIH,
BCD, ASCII).
[IporpamicTchka MOZIEIb IIPONECOpa apXiTekTypH ix86 B 16 Ta 32 pospsaHOMY PEKUMI.
[Ipunimn cermenTauii nam'sti B peanbHoMy (R-mode) Ta 3axuienomy (P-mode) pexumax.
CriocobH aapecarii onepan/is B koManaax. Opranizaliisi BBO/ly-BHBOZY B apxitekTypi x86.
Opranizariis nepepuBasb. Buau nepepusanb. 3aranbHi IPHHIAITH 00poOKH nepepuBaHb.
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2.1.2 Ilporpamue KepyBaHHs iHTerpaJsHEMH Komnonentamu IIEOM

TporpamoBanuii inTepsaibuui Taitvep (PIT i8254). [Ipusnauenns, pexumu pobOTH, Ipo-
rpaMicTchKa MOJIeNb Ta OCHOBH nporpamyBanss PIT.
Cucrema peansroro gacy [IEOM ua ocroi CMOS. OcnoBri xapaktepuctiky. [Iporenypa
nporpaMHoro gocryny g0 CMOS.
[locnigosuuit inTepdeiic RS 232C. 3aransui BuMord craaapry. IIporpamicTchka MoJeNb i
nporpamMHe KepyBaHHS KoMyHikauiinum noprom I[IEOM ( COM-nopr).
IIporpamoBanuii kourponep 3o0BHimHiX nepepusanb [TKIT (PIC — Programmable Interrupt
Controller) i8259A. Crpykrypa, nporpamictceka Mozens PIC  Kackamne migxiouenHs
Master—Slave PIC. Ilpomemypa mporpamuoi ininiamizanii i kepysanns PIC B cuctemu 00-
CIIyroByBaHHs 30BHiIIHIX nepepusans [IEOM.

2.2. MikpokouTposiepu Ha ocHosi nponecopis ARM Cortex — M

2.2.1Apxitextypa npouecopis Cortex—M4 i mikpokontposiepiB STM32F4xx
CTpyKTypa i OCHOBHI (yHKUIOHAIBHI XapaKTePUCTHKH MikpokoHTposiepis STM32F4 (MK
STM32F4). Perictposa mojens mporecopis Cortex -M4 i MK STM32F4.
Oprani3ais (kapTa) mam’ati MikpokonTposepis STM32F4.
IMepepusanns (Interrupt) i BuasiTkn (Exceptions) B nponecopax Cortex-M4.
Crpyxrypa Tabiuii BekTopiB nepepuBanb i BunaATKiB (Vector Tables).
Iporec 3anycky/pecrapty mporpamu B MK STM32F4.

2.2.2 OcHoBH nporpamyBanust MikpoxkonTpoJepis STM32F4xx
Tunosa ctpykTypa nporpamu juis MK STM32F4xx. Ctpykrypa crapToBoro ¢aiiy
startup.s. OcHOBHi upexTHBH 1 KomMan i MoBH AcemOiep s STM32 (Cortex-M4).
KoMaHIM nepecHIanns JJaHuX, JOCTYITY 0 NaM’iTi, apa(pMeTHUHOT i JIoriuHoi 00poOKH,
yMOBHOI Ta 6e3yMOBHOI nepezadi ynpasiinas. Opranisartis npoueayp (mianporpam).
Opranizanis B3aemoznii C i ASM xoay (inline assembler, BUKINK asm-niponeayp 3 C-nipo-
rpam, BUKJIHK c-()yHKIIiH 3 asm-Tiporpam).

2.2.3 IlporpamyBanus BBoay-puBoay y MK STM32F4xx
TTopTH BBOAY/BHBOY 3aranbHoro npusHadenns GPIO. Pericrpu GPIO.
[Iporpamue KepyBaHHs BBOZOM-BHBOIoM MK STM32 npsamum 3BepHeHHsM Ta (a60) 13 3a-
crocysanusm CMSIS-nocryny no perictpis GPIO.

2.2.4 Opranizanin 3osHimHIX mepepuBanb B MK STM32F4xx
Kontposep 3oBHimmix nepepusanb (EXTI controller). ITporpamue kepysanns EXTI i3 3a-
crocypannsiM CMSIS-noctymny 10 #oro pericTpis.
KonTpounep Bknanenux Bektopuux nepepusanb (NVIC — Nested Vectored Interrupt Control-
ler). Ilporpamue kepysanmus NVIC i3 3acrocyaunsm CMSIS-noctyny i crieliajibHIX
NVIC-dyHxmii.

2.2.5 Taiimepu y ckaagi MK STM32F4xx
PericTposa cTpykTypa i mporpamne kepysanHs Taiimepom SYSTICK.
Taitmepu 3aransHoro npusHadenss (TIMx). IIporpamue kepyBaHHS TaliMepaMH i3 3acToCy-
panHAM CMSIS-ocTymy 10 iX pericTpis.
dopMyBaHHs iHTEpBAIIB 3aTPHMKH, NEPiOJMYHAX TiepepuBaub, [IM CUTHAJIIB IUIIXOM
IPOrpaMHOro KepyBaHHs TalMepaMH.

2.2.6 AnasoroBuii BBi/BHBI i BOy10BanHi crangapTHi inTepdeiicn B MK STM32F4xx
Perictpu mijrpumky i mporpamue kepysanus moayiiamu ADC.
Perictpu miaTpuMKH i ipoTokonu KepysanHs inTepdeiicamu SPI, 12C, UART

Po3aia 3. CucTeMH ABTOMATH30BAHOI0 IPOEKTYBAHHA PA/lioeJIEKTPOHHOT anapaTypH

3.1. Meroaosiorisi npoeKTyBaHHs uudposux npucrpois Ha mosax HDL

[{udpoBi npucTpoi. Po3BuTOK MeTO0NOTIT MPOeKTyBaHHs LH(PPOBUX IPHCTPOIB.

OCHOBHI eTanu NpoeKTyBaHHS MU(POBUX IPHCTPOIB.

Mosu npoektyBanHs anaparyps ( HDL ), npisHadeHH:A, PO3BHTOK, MO>KJTHBOCTI.

Monemonanns. [[pu3HadeHHs Ta OCHOBHI CIIOCOOH MO/ICJIFOBaHHS.

Tecrosi daitma ( test - bench ). Ilpu3nadenns. Ocob6IMBOCTI MOJIEIIOBAHHS TPOTPaMU ModelSim.




3.2. OcobauBocTi moBu Verilog

Moga Verilog. [Ipusznayenns ta ocodnuBocti. [ToBefiHKOBHIA 1 CTPYKTYPHHH ONKC IPUCTPOIB.
Koncrpykuis module mou Verilog. ITopTH - THITH i OrOJIOMEHHS.

Tunu ganux y MoBi Verilog. Oco6IHBOCTI pi3HHX TUITIB AaHHX.

Macusu y moBi Verilog (enemenTr nam'sti). OronomenHs napamerpis. [IpucBoeHHS 3Ha9eHDb
3MIHHHM.

Apudmernuni onepatopu MoBH Verilog. Oneparopu eKBIBaI€HTHOCTI 1 TIOPIBHAHHS .

Jloriuni oneparopu MoBH Verilog. Onepatopu KoHKaTeHalii i perumikanii.

I[Tpouenypsi 61oku MoBu Verilog. Crucok BUKIIHKY HpolielypHoro 6;10Ky. biokyroue Ta Hebo-
KylOue PHBJIACHEHHS.

[Ipu3HavyeHHs 4YaCOBUX 3aTpUMOK y MoBi Verilog. JlupektHpa "timescale’.

VYmosuwuit onepartop IF- ELSE. Oneparop CASE.

Oneparopu nuKiry mosH Verilog.

[Tignporpamu B MoBi Verilog ( task i function ) .

B6ynosani npumitaBy B MOBi Verilog. Crioci6 Bukiuky. IIpauMiTUBH, CTBOPIOBaHI KOPHCTYBAYeM.
BHKJIMK i DiAKIFOYeHHS KOMITOHEHTIB Y MoBi Verilog.

Tecrosuii ¢aiin ( test - bench ) moBoio Verilog.

Cucremni ¢pyukuii moBu Verilog. JIUpeKTHBH KOMILIATOpA.

Onyc CHHXPOHHHX | aCHHXPOHHHUX NPHCTPOiB Ha MOBi Verilog.

Kinnesi asromaru. Ornuc KiHIIeBHX aBTOMAaTiB Ha MOBi Verilog.




INPUKIHIEBI ITOJOKEHHSA

[Ipu BukoHaHHi ex3ameHamiifHux 3aBnanb K®B 3a60poHeHO BHKOPHCTOBYBATH Oy ab-s1Ki
JOTOMIXH] MaTepiali Ta eIeKTpOHHi 3ac00H (MoGinbHI TenedonH, HOYTOYKH, IIAHIIETH 1 T. 1.).

J{isi BAKOHAHHS JIPYTOro 3aBIAHHS, SKIIO BOHO BiHOCHTBCA JI0 MiAPO3ALTy 2.2 mporpam,
JI03BOJIEHO BHKOPHCTAHHS J10BizIKoBoro Marepiany no CMSIS, sxuii Moxxe OyTd BUJAHHI CTYICHTY
3a 0T 3BEPHEHHAM JI0 WieHa aTecTaliifHoI IiIKOMICIi.

Kpurepii oniHloBaHHA BHKOHAHHHA eKk3amMeHauiinux 3apnans KOB.
Kputepii OLlIHKM BUKOHAHHS 3aB/JIaHb HACTYIIHI.

Homep Makcu- | TunoBi nOMHIKH 3HHKKA
3aBlaHHs | MaJIbHUH bauis,
Oai J0

1 30 1.AHani3 poBEIEHO JOCUTH IIOBHO, HE BpaxoBaHi JiesKi 0co0- | 3
JTABOCTI.
2. He 3po0uieHi Aesiki y3aralbHEHHS. 5
3. AHani3 npoBeeHo Oe3 BpaxyBaHHs JCAKHX BaXIMBHX kpu- | 10
TEpiiB UM NMapameTpiB.
4. AHani3 IpoBeJeHo IocHTh noBepxoBo. He po3kputo nosxic- | 30
TIO TUTAHHSL.

2 35 1.AHani3 NpoBEIEHO JOCUTH [IOBHO, HE BPaxoBaHi JiedKi 0cob- | 5
JIMBOCTI.
2. He 3po6neHi esiki y3arajJbHEHHS. 5
3. AHani3 npoBeeHo Oe3 BpaxyBaHHS JeAKHX BaXUIMBHX Kpu- [ 10
TEpiiB YK mapameTpis.
4. AHani3 IPOBEIEHO AOCHTH ToBepxoBo. He poskputo mosHic- | 35
TIO IIATAHHS.

3 35 1.AHai3 NpoBeIEHO JOCHTH IIOBHO, HE BpaxoBaHi JieaKi 0cob- | 5
JTHBOCTI.
2. He 3po06ieHi fiesKi y3aralbHEHHs. 5
3. AHani3 npoBejeHo Ge3 BpaxyBaHHS JEAKHX BaKIHBHX KpH- | 10
TEpiiB UM MapamMeTpiB.
4. AHani3 mpoBeNEeHo JIOCHTH MoBepX0oBo. He po3kpuTo noBHic- | 35
TIO IIUTAHHS.

Cyma 100

MaxcuMmanbHa KijbkicTh 6anis — 100. BiamosiaHo, 1Kaza OLIHIOBAHHS 3arallbHUX pe3yJibTa-
TiB Oy/ie TaKkolo.

Cymapmna kinbkicTs 6anis | Oninka 3a yHiBepCHTETCHKOIO YuceabHHii
MIKAJI0K0 eKBIBAJICHT

0-59 HesamoBiibHO 0

60 — 64 JlocTaTHBO 3

65-74 3a/10BIJIEHO 3,5

75-84 Jlobpe 4

85-94 Jlyxe nobpe 4,5

95-100 BigminHO 5

[1pu OTPHMAHHI HE3aIOBINMGHOT OLIHKH BCTYITHHK BUKIIIOYAETHCS 3 KOHKYPCHOTO BiftOOpYy.




TpuKAaA THNOBOr0 €K3aMEHALIHHOIO 3aBJAHHS KOMIUIEKCHOT0 (axoBoro BHNpoOy-
BAHH1L.

1. BuzHauuTy, J0 SKOro Kiacy Hanexuts [P-mepesxa 20.0.0.0, HaBecTH cTaHIapTHY MacKy Mepexi 1aHoro
KJ1acy Ta HABECTH 03HaKy HanexHocTi IP-mepexi 1o knacy. 3a jonomororo Macku po3ourtu IP-mepexy
20.0.0.0 Ha 6 ninmepex. HaecTn po3iunpeny MacKy Ta jliana3oH aJpec NepLioi mamMepexi Ta 0CTaHHbOI,
AKi MOXKYTh 6yTH BUKOpHCTaHI 11 aapecalii By3iB.
2. [IporpamoBanuii inTeppaneHuii Taiimep (PIT i8254).

TToptu noctyny ao tatimepa 40h — 43h.

a)Cknanits npouexypy iHiuianizauii kanany CH2 Taikimepa Taky, mo6

npu felk2 = 1IMHz orpumysari Ha Buxoni OUT2 curnan Buay (“oaHokpaTHuil iMITyJIbC™):

A =1ms %j
/I\
3amyck

Crioci6 3anycky kaHany CH2 — nporpaMHHi.

Jlo3Bin 10 paxyBaHHIO nojaT 3a gornomororo 6ity 0 nopry 61H.

6) Hanaiite cxeMy (J1aHLiiOr) KepyBaHHs 103BOJIOM paxyHKy kanany CH2 Bin 6ita 0 mopry 61H.

B) SIk MpOrpamMHO BM3HAYMTH 3aKiHYEHHs iHTepBany T ?
3. Onuuite Ha MOBi Verilog HaCTYNHUMN NPUCTPIH.
KiHneBuii aBTOMAT 3 4OTMpPMA CTaHAMH | IBOMA BXifHUMHU curHanamu X1, X2. YmoBa nepexony 3 craHy
1 B cran 2 — X1 u X2 = «0». YMoBa nepexojy 3 crany 2 B ctad 3 — X1 = «1». YMoBa nepexopy 3 cTany 3
B ctaH 4 — X2 = «0». YmoBa nepexony 3 crany 4 B ctan | — X1 n X2 = «1». Buxiauuii curnan kinuesoro
aBTOMAaTy — HOTO Momnepe/iHii cTaH.
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