Qu Hau,i_c_)HaanMuﬁ TeXHiYHNA yHiBepcrlTET YKpaiHu |—ﬂ ))) ) )
ag «KUIBCbKUI MOMITEXHIYHUIA IHCTUTYT |_‘V" Kadeapa pagiotexHiuHux cuctem

imeHi ITOPA CIKOPCbKOIo»

IHPOPMATUKA 2

OCHOBU OBYUCNTHOBA/IbHOI TEXHIKU
CUNABYC

ANA TexHiYHuX cneuianbHocte KMl im. Iropa CikopcbKoro

PEKBI3SUTU HABYA/IbHOI AUCLIMNIHK

PiBeHb BMLLOI OCBITU Mepwuii (bakanaBpCbKuit)

Fanysb 3HaHb 17 EneKTpOHiKa, aBTOMaTU3aL,iA Ta eNEeKTPOHHI KOMYHiKaLLii
CneuianbHicTb 172 EneKkTpOHHI KOMYHiKaLii Ta pagioTexHika

OCBiTHA Nnporpama 1. IHTeneKkTyanbHi TEXHONOTIi pafioeNneKTPOHHOI TEXHIKK

2. I[HpopmauiiHa Ta KOMYHiKaLiMHa pagioiHKeHepin
3. PagioTexHi4yHi KOMN'tOTEPM30BaHi cUCTEMM
4. TexHonorii pagioenekTpoHHoi 6opoTbon

CraTyc agucumnniHm MpododinbHa

dopma HaBYaHHA OuHa (aeHHa)

Pik nigrotosku, cemectp 1 Kypc, 2 cemecTp

O6car gucumnniHm 4/120 (36 roguH — nekuii, 36 roanH — nabopatopHi 3aHATTA, 48 roanH — CPC)

CemecTpoBuUit KOHTPONb/ 3anik/moaynbHa KOHTPOIbHa po60Ta/A0MallHA KOHTPOIbHA poboTa
KOHTPOJIbHi 3axoau

Po3knap, 3aHATb http://rozklad.kpi.ua
MoBa BUKNaaaHHA YKpaiHCbKa
IHpopmauisa npo Nektop: PhD., ManeHunk Tapac Bonogummposuy

KepiBHUKa Kypcy / BUKNA-  JlaBopaTopHi: K.T.H., AoLeHT, MoruabHhuit Cepriii Bopucosuy
pauvis

Po3amileHHsA Kypcy https://iot.kpi.ua/lms

NMPOrPAMA HABYA/IbHOT ANCLUUNNIHN

1. Onuc HaBYaNbHOI AUCLUNAIHMK, iT MeTa, NpegMeT BUBYEHHA Ta pe3y/IbTaTU HaBYaHHA

1.1. Onuc Has4yanbHoOI ducyunaiHu

HaBuanbHa AMCUMNAIHA CKNaAa€ETbCA 3 OAHOO Po3ainy

1.2. Mema Has4anbHOI ducyunaiHu

MeToto HaBYaIbHOT ANCUMNAIHM € NiAroTOBKA daxiBLA, AKMI Mae 6a30Bi KOMNETeHL,ii 3 po3pobKKu cxem
peanisauii KombiHaLiMHI Ta nocnigoBHICTHI LMdposmx Nnpuctpois (LLM) Ha ocHoBI norivyHOT GyHKLI.
MeToto HaBYabHOI ANUCLMNNIHU € GOPMYBaAHHA Y CTYAEHTIB KOMNETEHTHOCTEIA:
3[aTHICTb 3aCTOCOBYBATM 3HAHHA Y NPAKTUYHKUX cuTyaUiax (3K 02).
3HaHHA Ta PO3YMiHHA NpegMeTHOT 061acTi Ta po3ymiHHA npodecinHoi aisnbHocTi (3K 04).
3paTHICTb BUMTUCA | 0BOIOAIBATU Cy4acHUMM 3HaHHAMM (3K 07).
30aTHICTb BUABAATKM, CTaBUTM Ta BUpilWyBaTh npobaemu (3K 08).
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e 37aTHICTb BMpilLlyBaTU CTaHAAPTHI 3aBAaHHA npodecinHoi AiANbHOCTI Ha 0CHOBI iHbOopMaLiMHOT Ta 6i6i-
orpadiyHoi KynbTypH i3 3acTOCYBaHHAM iHPOPMALLINHO-KOMYHIKALIMHUX TEXHOOTIN | 3 ypaxyBaHHAM OC-
HOBHMX BMMOT iHpopmaUiiHoi 6e3nekun (PK 02).

e 34aTHICTb 34iMCHIOBAaTU KOMM'IOTEPHE MOAENHOBAHHA MPUCTPOIB, CUCTEM i NPOLECIB 3 BUKOPUCTAHHAM
YHiBepcanbHMX NaKeTiB NpUKnagHux nporpam (PK 04).

1.3. Mpedmem sus4eHHA QucyunaiHu

lMpedmem Has4YanbHOI BuCYUUNAIHU — CYKYMHICTb pilleEHb MaTeMATMKK NOTiKK Ta onucy Ha mosi HDL ba-
30BMX enemeHTiB LI, meToam miHimisauii noriyHnx GyHKUIM ana peanisaii KombiHauiiHux LM B pisHMX 6a-
3Mcax, metoam aHanisy pobotu LM ana nepeBipku peanisauii 3agaHnx AoridHUX GYyHKLiA TaK YacoBMX napa-
MeTpiB.

1.4. lNpoepamHi pe3ysemamu HA8YAHHA

e 3HaxoAMTW, OLLiHIOBATU i BUKOPUCTOBYBATM iHPOPMaLLito 3 Pi3HUX AxKepen, HeobXiaHY ANA PO3B’A3aHHS
npodeciiHnx 3aBAaHb, BK/OYaOUM BiATBOPEHHS iHPopMaLii yepes eneKTpoHHMIM nowwyK. (MPH 18).

2. MpepeKBi3anTu Ta NOCTPEKBI3UTU AUCLUNNIHN

OcBiTHA KOMNOHeHTa «lHPopMaTMKa» BUKNAAAETbCA Y 1-my cemecTpi 1-ro Kypcy HaBYaHHA ANA CTYAEHTIB,
LLLO HAaBYatOTbCA 32 OCBITHLOI MNPOrPamMoI0 «IHTeNEKTYaNbHI TEXHONOTIT pagioeneKTpoHHOI TexHiKn». Komne-
TEHTHOCTI, AKi OTPMMaHi CTyAeHTaMK B NpoLLeCi BUBYEHHA AaHOI ANCUMMAIHU 3aCTOCOBYOTLCA NPU OMaHy-
BaHHI Ancumnninm «MporpamoBaHi 3acobum B iHTeNEKTyaNbHIN pasioeNneKTPOHHIN TeXHILi».

MpepeKBi3nTamm 40 BUBYEHHA AAHOT ANCLMNAIHKN € «3arafibHa ¢isMKa» Ta «AHaNiTUYHA reomeTpia Ta Ni-
HilHa anrebpa».

3. 3micT HaBYaNbHOI AUCUUNNIHN

Tema 1. MatemaTu4yHi ocHOBM NobyA0BKN LMPPOBUX NPUCTPOIB 06POBNEHHA CUTHANIB.
Tema 2. ABTOMaTM3aL,is MiHiMi3aw,ii 1OrYHUX PYHKLLIN.

Tema 3. CUHTE3 NOTIYHUX CXEM HA MYAbTUMNNEKCOPaAX.

Tema 4. MocnigoBHICTHI LMdpPOBI NPUCTPOI.

Tema 5. PericTpu Ta ABINKOBI NiYNABHUKMN.

Tema 6. CUHTE3 CMHXPOHHUX Ta ACUHXPOHHMX NOCAIAOBHICTHUX NPUCTPOIB.

Tema 7. Lndposi asTomatn Mini i Mypa.

Tema 8. ApudmeTnyHi NpuUcTpoi.

Tema 9. Undpo-aHanorosi i aHanoro-unposi nepeTsoptoBadi.

4. HaBuanbHi matepianu Ta pecypcm

basoBa niteparypa:

1. MorunbHuit C.B. IHbopmaTurKa. Y.2. OcHOBM 064YMCNIOBANBLHOT TEXHIKM: JTaBOpaTOPHUIA NPAKTUKYM [ENEeKTPOHHMI pe-
cypc]: HaBYaNbHUI NOCIBHMK ana 34060yBadiB cTyneHa 6akanaBpa 3a cneujianbHicTio 172 «EneKkTpoHHI KomyHiKauiji Ta
paaiotexHika» / C.b.MorunbHuin, N1.0.0pkywa; KNI im. Irops CikopcbKoro. — EnekTpoHHi TekctoBi aaHi (1 dain: 2,3
M6aiT). — Kuis: KMl im. Iropsa Cikopcbkoro, 2023. — 84 c. — Ha3Ba 3 eKpaHa.

2. PabeHbkuit B. M., yiikos B. ., Fyauii B. [. Lndposa cxemoTtexHika: HaBu. nocibHuK. - /1beis: “HoBuit CiT-2000”,
2020.-736c.

3. MatBieHKo M.I1. MpoeKTyBaHHA LMdpoBMx NpmucTpois. - K: «/lipa-K», 2018, - 364 c.

4. AHani3, cCUHTE3 i NPOEKTyBaHHA LUPPOBUX CUCTEM KepyBaHHSA : HaBY. NocibHuK / C. M. Ecaynos, O. ®. babiyesa; Xa-
PKiB. HaL,. YH-T MicbK. rocn-8a im. O. M. bekeTtoBa. — Xapkis : XHYMT im. O.M. beKkeTtoBa, 2018. — 150 c.

5. Bopob6itosa O.M. Lnudposi npuctpoi: Hasy. noci6. — Y. 2 / O.M. Bopobiiosa, M.M. CaBuubKa, H0.B. ®neitta. — Ogeca:
OHA3 im. O.C. Nonosa, 2016. - 80 c.

6. Measeaunk A.[l. CxemoTexHika umdpoBux npmucTpois: HaByanbHUI NOCIOHMK. 36ipHUK 3a4a4. Ogec. Hau, NOJITEXH.
yH-T — Opgeca: Hayka n TexHika, 2009. - 322 c.

JopaTtKkosa nitepartypa:
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1. PapioTexHika: EHUMKAONEAUYHMI HaBYaNbHUIA AoBIAHUK: Hasuy. MocibHuK /3a pea. 0. /1. Masopa — K: Buwa
wkona, 1999. -839 c.

2. James M. Lee. Verilog Quickstart. A Practical Guide to Simulation and Synthesis in Verilog/ Third edition: - Cluwer
Academic Publishers. 2002. — 355 p.

IHpopmauinHi pecypcu IHTepHeTy:
1. CalT AMCTaHUiMHOro HaB4YaHHA Ha nnatdopmi Moodle Akagemii Mikrotik: - http://iot.kpi.ua/lms/
2. Mnatpopma AMCTaHUiNHOrO HaBYaHHA «CikopcbKuity: - https://www.sikorsky-distance.org/

HABYA/IbHUA KOHTEHT

5. MeToauKa onaHyBaHHA HaBYa/bHOI ANCUMNIHU (OCBITHBOro KOMNOHEHTA)

5.1. Po3no0in 3aHAMb 30 memamu

Tema 1. Jlekuyia 1. OCHOBHi 3aKOHM anrebpu noriku
Jlekyis 2. TIOHATTA KOMBiHaLIMHUX UMPOBUX CXEM.
Tema 2. /Jlekyis 3. ABTOMATU3aLLIA MiHIMi3aLii NOriYHNX GYHKLiN.
Jlekyis 4. Onuc Ta peanisaLis cxem NPocTUX KOMBiHALiIMHUX NPUCTPOIB.
Tema 3. Jlekuyia 5. KombiHaLiliHi npuctpoi 3 onncom Ha Verilog.
Jlekyis 6. CHTE3 cxeM KOMbBiHaLLiMHUX NPUCTPOIB.
Tema 4. Jlekyia 7. Tpurepm.
Jlekuyia 8. Tpurepwu 3 TakKTyBaHHAM Nepenazom CUrHany.
Tema 5. Jlekuis 9. Perictpu, ABiKOBI NiYMNBHUKN.
Tema 6. Jlekyia 10. CUHTE3 CUHXPOHHMX NOCNIAOBHICTHUX NPUCTPOIB.
Jlekyisa 11. CHTE3 aCUHXPOHHMX NOCAIAOBHICTHUX MPUCTPOIB.
Tema 7. Jlekuis 12. CUHXpOHHI undposi aBTomaTtn Mini i Mypa, onuc Ha mosi Verilog.
Tema 8. JleKkyia 13. ApndmeTnyHi NpUcTpoi.
Jlekuyia 14. BUKOHaHHA onepaw,iin MHOXeHHA Yncen.
Tema 9. Jlekuyia 15. Undpo-aHanorosi i aHanoro-unmdposi nepeTsoptoBadi.

MoaynbHa KoHTponbHa poboTa (MKP) (TecTu npu AMCTaHLIMHOMY HaBYaHHI):
1.3aTemoto 7.

MigroToBKa A0 3aniKy

3anik

5.2. MemoduKa onaHysaHHA

Jlekyii

Nekuis 1. OCHOBHi 3aKOHM anrebpu Noriku

3MicT nekLuii:
1. ToHATTS NoriyHoi dyHKLii Ta 3aKOHM anrebpu NorikK.
2. JloriyHi onepaTtopu B moBi Verilog.
3. KopayBaHHA noTeHUianis, MOHATTA BU3HAYabHOIO NOTEHLiany.

Nekuia 2. MNoHATTA KOMbiHaLiliHUX LM pOoBUX cXxem
3MicT nekuii:
1. EnemeHTapHi KOMbBiIHALiMHI cxeMu: HaniBcymaTop, 04HO PO3pPAAHUIN cymaTop, aewmndpartop.

2. Peanisauina KOMBIHALIMHUX NPUCTPOIB B Pi3HMX Ba3uncax.

Nekuia 3. ABTOMaTM3auia MiHimisawyii noriyuHnx GpyHKLi

3MicT nekuii:
1. BuKopucTaHHA KapT KapHo Ana miHimisauii n1oriyHmx GyHKLin.
2. OcobnusocTi MiHimi3auii npu yncai aprymeHTis binbLie YHOTUPLOX.
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Nekuis 4. Onuc Ta peanisauia cxem NpocTUx KOMbiHaWiliHUX NnpucTpois
1. Onwuc Ha Verilog HaniBcymaTtopa, cymatopa.
2. LlWudpatop, gewmndpatop, eNeKTPOHHI KOMyTaTopW.

Nekuia 5. KombiHauiliHi npuctpoi 3 onucom Ha Verilog

3MicT nekuii:
1. MyabTUnnexkcopm.

2. KoponepeTtsoptoBadi.
3. Onuc mynbTUNNEKCOopiB Ta KogonepeTBoptoBadiB Ha Verilog.

JNeKuis 6. CUHTe3 cxem KombiHaLiHMX NpUcTpoiB
3MicCT nekduii:
1. CuHTEe3 cxem Ha MyAbTUNIEeKCOopax 3 BUKOPUCTAHHAM KapT KapHo.
2. CrpykTtypm case Ta if pnsa onncy Ha Verilog KombiHaLiMHMX NpUCTPOIB.

NeKuia 7. Tpurepm

3MicT nekLii:
1. MMocnigoBHICTHI NPUCTPOI.
2. RS-tpurepwm.
3. D-tpurep, T-Tpurep.

NeKuia 8. Tpurepu 3 TaKTyBaHHAM Nepenagom CUrHany

3MicT nekLii:
1. Tpurepu 3 BHYTPIWHbLOK 3aTpUMKOLO: RS-Tpurepn, JK-tpurep.
2. Onwuc Tpurepis Ha Verilog.
3. [OuvHamiyHu Tpurep.

NeKuia 9. Perictpu, ABiNKOBI NiYNABHUKK

3MicT nekuii:
1. Perictpu: nocnigoBHi, NapanenbHi, yHiBepcanbHi.

2. Onwuc perictpis Ha Verilog.
3. CMHXPOHHI Ta aCUHXPOHHI ABINKOBI NIYNABHUKMN.
4. Onwuc ABINKOBUX NiunMNbHUKIB Ha Verilog.

NeKuia 10. CUHTE3 CUHXPOHHUX NOCAIAOBHICTHUX NPUCTPOIB

3MicT nekLii:
1. MeToam CUHTE3Y CUHXPOHHUX NIYNNBHUKIB 3 AOBIIBHUM MOAY/1IEM NiY6U.
2.  Onuc CMHXPOHHUX NIYMUIbHUKIB 3 0BINBHMM Moaynem nivbu Ha Verilog.

NeKuia 11. CUHTE3 aCMHXPOHHMUX NOCNIAOBHICTHUX NPUCTPOIB

3MicT nekuii:
1. CWHTE3 aCUHXPOHHUX NiYMNBHUKIB 3 AOBINBHUM MOAYyNEM NiY6U.

NeKuia 12. CuHxpoHHi undposi aBTomatn Mini i Mypa, onuc Ha mosi Verilog

3MicT nekuii:
1. MNobyposa HanpaeneHoro rpada umdposoro asTomata (LIA).
2. Nobynosa LA Ha Tpurepax 3 MiHiMi3aLLi€l0 NOriYHNX GYHKLiN.
3. Onwc UA Ha Verilog 3 BUKOPUCTAHHAM HanpaBaeHoro rpada.
NeKuia 13. ApudpmeTnyHi npucrpoi

3MicT nekLii:
1. bBaraTopo3pAgHi cymatopu.
2. ApuUdMeTUKO-0rIYHUI NPUCTPIN.

JNeKuin 14. BUKOHaAHHA onepawin MHOXeHHA uucen

3MicCT nekLii:
1. OcHOBHiIi MeToAN BUKOHAHHA MHOXEHHSA Yncen.

2. Metogm NPUCKOPEHHA BUKOHAHHA MHOXEHHA Yncen.

Nekuis 15. LUludpo-aHanorosi i aHanoro-undposi nepeTsoptoBadi
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3MicT nekLuii:
1. Metoau umdpo-aHanorosoro (LLAM) i aHanoro-undposoro nepersopeHHs (LLAM) curHanis.
2. Cxemu UAN i ALMN: nocnigoBHOro npubanKeHHs, NoABiMHOTO iHTerpyBaHHA, NapanesbHi.
3. MpuHumn nobyaosu curma-genbta ALM

JlabopamopHi pobomu

NaboparopHa pob6ota 1. locnigKeHHA n1abopaTopHOro makerty ANA anapaTHOro Mo4e/loBaHHA NOriYHUX
cxem

TeopeTnyHa YacTuHa

O3HaOMNEHHSA 3 MOKIMBOCTAMM NAATU KePYBAHHA N1abopaTOpHUM MaKeTOM Ta 0cob6aMBOCTAMM anapaT-
HOro MOAENIOBAHHA Ha MAKeTHMX NaaTax. BUKOpMUCTOBYETLCA 74 cepia miKpocxem.

BMKOPUCTOBYETHCA MaTepian METOANYHMX BKA3iBOK, PO3MilLLeHMX Ha pecypci IHTepHeT ana CPC.

MpaKTMYHa YacTMHa Nig Yac poboTu B ayauTopii

1. O3HaMoOMUTUCA 3 NTPU3HAYEHHAM BMBOAIB Ta BXiAHUMWU/BUXiAHUMM CUTHANAMM NAATU KEPYBAHHSA.

2. BMBUYMTM NpU3HAYEHHA OCHOBHMX BMBOAIB Ta CMIHANIB MIKPOCXeM, AKI BUKOPUCTOBYIOTLCA B NAaTi Kepy-
BaHHSA.

3. NobyaysaTh NoriyHy cucremy ana GopmyBaHHA NOCNIAOBHOCTI ABIMKOBOro 4-x po3paAHOro Koay Ha BUXOA
NiYMNBbHUKA 3 iIHOMKALIEI BUXiIAHUX CUTHANIB NiYMABbHUKA 33 A4ONOMOTOI0 CBITA0AI0AHUX iIHANMKATOPIB Ta 7-MKn
CErMeHTHOrO iHAMKATOpA 3i CNiILHUM aHOA0M.

4. 3rigHo BapiaHTy 3aBAaHHA NobyAyBaTN NepeTBOPOBaY ABiMKOBO-AECATKOBOrO KOAY B KOZ CEMUCErMEHT-
HOTO iHAMKATOpPa 3i CRiIZAbHUM KaToA0M ANA 2-X CETMEHTIB Ta peanizyBaTh CXeMy Ha MaKeTi.

OdopmneHHn NpoToKoAY i MOro 36eperkeHHA y BignoBiaHil nanui 3aBaaHHA Ha naatdopmi Moodle.
MpaKTMYHA YaCcTUHA AN CAMOCTIMHOT Po60TH

3aBAaHHA Ta KOHTPO/bHI MMTAaHHA ANA cCaMmonepeBipKU BUKNaAeHi Ha iHpopmauinHomy

pecypci IHTepHeTy ana CPC: http://iot.kpi.ua/Ims/

NaboparopHa po6ota 2. CrBopeHHs NpoekTy B CAMP Quartus 3a sonomoroto rpa¢giyHoOro BBeeHHn

cxemm

TeopeTnyHa YacTuHa

BuBueHHs iHTepdeicy CAMP Quartus Ha NpuKNaai NPoeKTyBaHHA umMdposoro npuctpoto (LMN) Ha nporpamo-
BaHii foriyHil iHTerpanbHii cxemi (MNIC - FPGA) meTogom rpadiyHoOro BBeAeHHs CXeMU.

BMKOPUCTOBYETLCA MaTepian MeTOANYHMX BKA3iBOK, pO3MilLLeHMX Ha pecypci IHTepHeT gna CPC.

MpaKTUYHa YacTMHa Nig Yac poboTn B ayanTopii

3anuncaTtu noriyHy GyHKL0 3rigHO 3a4aHOro BapiaHTy i ctBopuTK NpoekT B CAMNP Quartus, BUKOPMUCTOBYHOUM
rpadiyHe BBeaeHHA cxemu M. NepeBipnTn pesynbTaT 3a 4ONOMOTOK CUMYAALLT, 3p06UTM BUCHOBKMK Ta Bia-
NOBICTM HA KOHTPO/IbHI NUTAHHA.

OdopmneHHn NpoToKOoAY i MOro 36eperkeHHA y BignoBigHiM nanui 3aBaaHHA Ha naatdopmi Moodle.
3aBAaHHA ANA caMocTiHOI poboTn

3aBAaHHA Ta KOHTPO/IbHI MMTAaHHA ANA camonepeBipKU BUKNaAeHi Ha iHpopmauinHomy

pecypci IHTepHeTy ana CPC: http://iot.kpi.ua/Ims/

NaboparopHa pob6ota 3. MiHimizauia noriuHux PpyHKUiN 32 gonomoroto KapT KapHo Ta ix peanisauifa Ha
mikpocxemax 74 cepii

TeopeTnyHa YacTuHa

OTpumaTr BMiHHA 3 MiHiMmi3auii norivHnx GyHKLiN 3a aonomoroto KapT KapHo Ta NnpakTUYHOI peanisauii MiHi-
Mi30BaHOI QYHKLIT Ha Mmikpocxemax 74 cepii.

BukopucToByeTbca maTepian Jlekuii 3 Ta pecypcy IHTepHeT ans CPC.

MpaKTMYHA YacTMHa Nig Yac poboTu B ayanTopii

Posrnanaetbca GyHKLUiA 4-X 3MiHHUX 3a/1aHa Ha Habopax aprymeHTiB (3rigHo BapiaHTy).

1. MiHimi3yBaTu noriyny ¢yHKLUito 32 gonomoroto KapT KapHo Ta nobyaysatu noriyHi cxemu B 6a3uncax I-HE i
ABO-HE.

2. 3ibpatn cxemy Ha makeTi (B ogHomy 3 6a3ucis: I-HE abo ABO-HE), BUKOPUCTOBYHOUM MOHTaXKHi NiaTu, ne-
PEMMUYKM Ta MiKpocxemmn 74 cepii.
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3. 3anucaTt NorivyHy PyHKLito 4-x 3MiHHMX 3rigHO 3a4aHOro BapiaHTy i ctBopuTK NpoekT B CAMNP Quartus, Bu-
KOpUCTOBYOUYM onuc cxemu Ha mosi Verilog HDL ana npuctpoto, WO NPOEKTYETHCS.

4. MNepeBipUTK pesybTaT 3a 4ONOMOro CUMYASALLT, 3BePHYBLUN YBary Ha 3aTPUMKM B peasibHilt MiKpocxemi,
3p06UTU BUCHOBKMW.

5. OpopmMUTK NPOTOKON pe3yNbTaTiB.

OdopmneHHn NPoToKoAY i MOro 36eperkeHHA y BignoBigHiM nanui 3aBaaHHA Ha naatdopmi Moodle.
3aBAaHHA ANA caMocCTiHOI poboTn

3aBAaHHSA Ta KOHTPOJIbHI NUTaHHA 417 CaMonepeBipKM BUKNAAEHI Ha iHbopmauinHoMy

pecypci IHTepHeTy ana CPC: http://iot.kpi.ua/Ims/

NabopartopHa poborta 4. MpoekTyBaHHA LM Ha myabTunneKcopi 3 onucom Ha mosi Verilog
TeopeTnyHa YacTuHa

OTpMMaHHSA HaBUKiB NPOEKTYBaHHA LM Ha MyabTUNIEKCOPi 3 ONMCOM MOro NOBEAiIHKM Ta CTPYKTYPU MYAbTU-
naexkcopa Ha mosi Verilog HDL.

BukopucToByeTbcA maTepian Jlekuii 6 Ta pecypcy IHTepHeT ans CPC.

MpaKTWMYHA YacTMHa Nig Yac poboTu B ayanTopii

1. MobyaysaTtn Ha mikpocxemax KP1533KIM2 cxemy 10riYHOro NpucTpoto.

2. HaBecTu noridHKniA onuc cxemm Ha MoBi Verilog 3 BUKOPUCTAHHAM CTPYKTYpU case.

OdopmeHHs NPOTOKOJY i Moro 36eperkeHHs y BigNoBiAHIM nanui 3aBaaHHA Ha naatdopmi Moodle.
3aBAaHHSA 418 CaMOCTiMHOT poboTH

3aBAaHHA Ta KOHTPO/bHI MMTAaHHA ANA cCaMonepeBipKU BUKNaAeHI Ha iHpopmauinHomy

pecypci IHTepHeTy ana CPC: http://iot.kpi.ua/Ims/

NabopartopHa pobota 5. MogentoBaHHA LMPPOBUX CXEM 3 BAKOPUCTAHHAM NapamMeTPUUHUX e/lIeMEeHTiB
TeopeTnyHa YacTuHa

HabyTtTa gocsigy BUKOpUCTAHHA NapameTpuyHmnx enemeHTis 8 CAMP QUARTUS Il, ekcnepumeHTanbHe Aocni-
OXKEHHA NiYNNbHUKIB, N0bya0BaHMX Ha iX 0cHOBI. NapameTpuuHi enemeHTn (LPM function) — ue Bukopuc-
TaHHA BXKe roToBMX MeradyHKLi cMCTEMW NPOEKTYBAHHA Ana peanidau,ii pisHmx LM. Lii dyHKUii matoTb ne-
BHY KiNlbKiCTb MapameTpiB, AKi 3a4at0TbCA KOPUCTYBAYEM, B 3aN1€KHOCTI Big, HEOBXiAHNX TEXHIYHUX XapaKTe-
PUCTUK MPUCTPOLO, AKNIN MPOEKTYETLCA.

BukopucTosyeTbca maTtepian Jlekuii 11 3 pecypcy IHTepHeT ana CPC.

MpaKTMYHA YacTMHa Nig Yac poboTu B ayanTopii

1. BUKOHaTM NPOEKTYBAHHA €/1EKTPUYHOT CXEMMN CUHXPOHHOTO NiYNABbHUKA 3 AOBIIbHUM MOZyemM Niubu Ha
napameTpuyHi enemeHtn CAMP QUARTUS I, skunii 3aaa€Tbea 3rigHo Tabaumui BapiaHTiB 3aBaaHb.

2. MepeBipuUTn pobOTYy CXEMM B CUTHA/IbBHOMY PEAAKTOPI, BiAANOBICTU HA KOHTPO/IbHI MUTAHHS.
OdopmaeHHa NpoToKoAy i Moro 36epekeHHs y BignosigHiM nanui 3aBaaHHA Ha naatdopmi Moodle.
3aBAaHHA 418 CaMOoCTiiHOT po60oTH

3aBAaHHA Ta KOHTPO/IbHI MMTAaHHA ANA camonepeBipKU BUKNaAeHi Ha iHpopmauinHomy

pecypci IHTepHety ana CPC: http://iot.kpi.ua/lms/

NaboparopHa poborta 6. MoBeaiHKoBKIA onuc Ha moBi Verilog npu NPoEKTYBaHHI NiUYNNbHUKIB
TeopeTnyHa YacTmHa

BukopucToByeTbca maTepian Jlekuii 11 ta pecypcy IHTepHeT ana CPC.

MpaKTU4YHa YacTUHa Nig Yac poboTn B ayamnTopii

1. BUKOHATU CUHTE3 CUHXPOHHOTO NiYNAbHUKA Ha JK-Tpurep 3 mogynem niubwm 3rigHo BapiaHTy 3aBAaHHA.
2. CtBopuTum npoeKT B CAMP QUARTUS II.

3. 3a 4ONOMOro CUMYAALLT NepeBipnTM poboTy peanizoBaHOro NiYUIbHUKA.

4. BUKOHATW CUHTE3 aCUHXPOHHOTO NiYnIbHUKA Ha JK-Tpurep 3 moaynem nivubu 3rigHo BapiaHTy 3aBAaHHS.
5. CtBoputn npoekTt 8 CAMNP QUARTUS II.

6. 3a gonomorot cumynauii nepesBipnTn poboTy peanizoBaHOro aCMHXPOHHOTO iYNAbHUKA.
OdopmneHHs NpoToKoAyY i Moro 36epeXkeHHsA y BiANoBiAHIN Nanui 3aBaaHHA Ha nhatdopmi Moodle.
3aBAaHHA AnA camocTiiHOi poboTu

3aBAaHHA Ta KOHTPO/IbHI MMTaHHA ANA camonepeBipKU BUKNaAeHi Ha iHpopmauinHomy

pecypci IHTepHeTy ana CPC: http://iot.kpi.ua/Ims/
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NaboparopHa po6oTa 7. MpoeKTyBaHHA CUHXPOHHUX LuppoBux asTromartis Mini Ta Mypa

TeopeTnyHa YacTmHa

B poboTi HeobxigHO NobyayBaT HanpaBaeHUn rpad cuHxpoHHoro UA (Mini abo Mypa), skuit f,03BONAE BU-
ABUTM NEBHY NOCNIAOBHICTb ABIMKOBUX CUMBOIB.

BukopucToByeTbca maTepian Jlekuii 13 ta pecypcy IHTepHeT ana CPC.

MpaKTMYHA YacTMHa Nig Yac poboTu B ayauTopii

1. Mobyaysatn HanpasneHu rpad LLA ana BuaABneHHSA KogoBoi KombiHau,ii ABIMKOBUX CUMBONIB, 3a4aHOI Bia-
NOBIAHMM BapiaHTOM.

2. OnucaTtn otpumaHmi rpad Ha mosi Verilog.

3. BMKoHatu cumynsauito peanisosaHoro LA.

OdopmneHHs NPOToKOoY i Moro 36eperkeHHn y BiANOBIAHIM nanui 3aBaaHHA Ha nhatdopmi Moodle.
3aBAaHHsA 415 CaMOCTiMHOT poboTH

3aBAaHHA Ta KOHTPO/bHI MMTAaHHA ANA cCaMonepeBipKU BUKNaAeHI Ha iHpopmauinHomy

pecypci IHTepHeTy ana CPC: http://iot.kpi.ua/Ims/

Mpumimka: TpuBanicTb BUKOHAHHA labopaTopHMX pobiT 4 roa. Mpu BUKOHaAHHI 1abopaTopHUX pobiT B Anc-
TAHUiNHOMY PeXUMi MOKMBI KOPUTYBAHHA Yacy iX BUKOHaHHA B CTOPOHY 36inblieHHsA. Mpu LLboMy MOXKAnBe
3MeHLWeHHA yncna JIP.

6. CamocrTiitHa poboTa 3006yBayiB BULLOIT OCBITH

[o camocTiliHoi po60THM CTyAEHTIB BKAOYAETLCA MiATOTOBKA A0 aYAUTOPHMX 3aHATDL LLIAXOM ONaHyBaHHA MaTepi-
anis nekuin, BuB4eHHA 6a30B0I, 40AATKOBOI liTepaTypn, BUKOHAHHSA 1abopaTopHUX poobiT.

Temu 1.
CPC niaroToBKKM A0 MOAY/IbHOT KOHTPO/IbHOT POB6OTH (TECTM NPU ANCTAHLIMHOMY HaBYaHHI).

Tema 2. ABTOMaTH3aLiA MiHiMi3awii noriyHMX GyHKLiN.
CPC po NabopatopHux pobit 1 —3.

Tema 3. CMHTE3 NOriYHUX CXEM HAa MYNbTUNNEKCOPaX.
CPC pgo NabopaTtopHoi poboTu 4.

Tema 4. NMocnigoBHicTHI LMPpPOBI NPUCTPOI.
CPC po NabopaTtopHoi poboTu 5.

Tema 6. CHTE3 CMHXPOHHUX Ta ACUHXPOHHUX LUPPOBUX aBTOMATIB.
CPC po NabopaTtopHoi poboTu 6.

Tema 7. Uuodposi astomatu Mini i Mypa.
CPC po NNabopaTtopHoi poboTu 7.

BWKOHaHHA 4OMALLHbOI KOHTPObHOT poboTu (O KP).

MigrotToBKa 40 3aniKy.
MOJNNITUKA TA KOHTPO/J1b

7. MoniTKa HaBYaNbHOI AUCUMUNANIHK (OCBITHBOrO KOMMNOHEHTA)

7.1. ®opmu pobomu

NeKu,jii npoBOAATLCA 3 BUKOPUCTAHHAM HAaoYHMX 3acobiB NpeacTaBAeHHA MaTepiany Ta 3 BUKOPUCTAHHAM
METOANYHUX MaTepianiB, 4OCTYN A0 AKMX HAaABHWUIN y 34006yBayiB BULWOT OCBITU. CTYyAEHTU OTPUMYIOTb BCi Ma-
Tepianu yepes HaBYasbHY NnaTdopmy Moodle, e-mail, Kamnyc. Ons cniNKyBaHHA Ta KOHCYAbTaLi BUKOpPUC-
TOBYeTbCA telegram-rpyna.
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30,06yBadi BULLLOT OCBITU 3a1y4atoTbCsA 4,0 06roBOPEHHA NEKLiMHOro MmaTepiany Ta 3a4atoTb NMTaHHA, WOA0
Moro cyTHoCTI.

Mpu BUKOHaHHI nabopaTopHMX pobiT 3acTocoByOTbCA GOPMU iHAMBIAYANbHOT Ta KONEKTUBHOI poboTH (Ko-
MaHAHa poboTa, napHa poboTa) Ana peanisauii 3aBgaHb BUKNagaya Ha HabyTTA HAaBMYOK CaMOCTiMHOT Npak-
TUYHOI poboTu.

Mig Yyac BMBYEHHA KypCy 3aCTOCOBYHOTbCA CTpaTerii akTUBHOIO i KONEKTUBHOIO HAaBYAHHA, AKi BU3HA4a-
FOTbCA HACTYNMHUMM METOLAMM | TEXHOJIOTIAMM:

1. meTtoam npobnemHoOro HaB4yaHHA (NPo6AEMHMIA BUKNA, YaCTKOBO-MOLIYKOBUI (eBpucTUYHa be-
cipa) i pocnigHUUBKUIA meToa);

2. ocobucTicHo-opieHTOBAHI (PO3BMBatOYi) TEXHOOTIT, 3aCHOBaHI Ha aKTUBHMX popMax i meToaax Ha-
BYaHHA (<MO3KOBUM LUTYPM», «aHa/i3 CUTyaLin» TowWwo), AUCKYCIMHNI meToq;

3. iHpopMaLitHO-KOMYHIiKaLiNHI TexHoOril, Wo 3abe3nevyyoTb NPObAeMHO-A0CNIAHNLBKUIN XapaK-
Tep Npouecy HaBYaHHSA Ta aKTMBI3aL,il0 CaMOCTIMHOT pob0oTH 3406yBaYiB BULLOT OCBITU (€N1EKTPOHHI
npeseHTaLil, 3aCToCyBaHHA HAa OCHOBI KOMN'IOTEPHUX | MyNbTUMEAiINHUX 3aCO6IB NPAKTUYHMKX 3a-
BAaHb (TecTn), 4ONOBHEHHA TPAAMLIAHMX HaBYaIbHMX 3aHATb 3acob6aMm B3aEMOAITi Ha OCHOBI Me-
peXKeBUX KOMYHIKaLIMHUX MOXAMBOCTEN (NporpamHi 3acobu, MobinbHi 40AaTKM TOLLO);

4. nNOACHIOBA/IbHO-INIIOCTPATUBHUIA METOA,

7.2. lpasuna 8i08i0y8aHHA 3aHAMb

3aHATTA MOXKYTb NPOBOAMUTUCH B HAaBYA/IbHUX ayaAUTOPIAX 3riAHO pPo3Knagy. TaKoXK 3aHATTA MOXKYTb NPoO-
BOAUTUCH ANCTAHLiIMHO B aCMHXPOHHOMY PEXKMMI 3 BUKOPUCTAHHAM HaBYanbHoi nnatdopmm Moodle 3 ogHo-
3Ha4Holo igeHTUdIKaLieo 3a406yBaYa BULLOT OCBiTU. MpoBeaeHHs 3aHATb OHNAMH NOBUHHE ByTN nepeaba-
yeHe BignosiaHMm Hakaszom no Kl im. Iropa CikopcbKoro.

3a HasABHOCTI NOBaXXHWUX NPUYMH 3406yBay BULLOT OCBITM NOBMHEH 3aBYacHO (3a 1 AeHb) NoBigOMUTU BU-
KNnaZaya npo NpUYMHU MOXKINBOIo NPOMYCKY KOHTPOJIbHOTO 3axoay. Bci KOHTpoAbHI 3axoam (TecTn) B AucTa-
HUiMHOMY peXKUMi NPOBOAATLCA CUHXPOHHO (04HOYACHO AN BCiX CTYAEHTIB).

AKLLLO 3aBYaCHO NOBIAOMWUTM He BAaN0Ch, 34006yBay BMLLOT OCBITM MPOTATOM O4HOMO TUXKHA Ma€E 3B'A3aTHCh
3 BMK/1Iagayem 4/1a norogKeHHs GopmMmu i NopaaKy yCyHeHHs 3aboproBaHoCTi.

AKWO ayauTopHe 3aHATTA BMNaAaEe Ha Hepobounit geHb (CBATKOBUIA, Nam'ATHUIA TOLWO), TO MaTepian Ta-
KOFO 3aHATTA YaCTKOBO NepexoanTb B KaTeropito «CamocTiliHa poboTa 3400yBauyiB BULLLOT OCBITU», @ YAaCTKOBO
OOAETLCA [0 HACTYMHOrO 3aHATTA.

7.3. [pasuna npusHayeHHsA 300X04y8asabHUX Ma wmpagHux basie

3aoxo4yBasbHi banu:

+10 6aniB — cTyaeHTY aBTOpPY CTaTTi (A0NO0BiAi Ha KOHpepeHL,ii) 3a TeMaTUKOK Kypcy (TibKM 33 YMOBMU
NOAaHHA KOMMJIEKTY MaTepianis).

Cyma Bcix 3a0xo4yBasibHMX 6aniB He moxke nepesuiuysaty 10 6anis.

LtpadHi banm:

-1 6an 3a 3aTPUMKY 3aBaHTasKeHHs NpPoToKoay JIP (NoHaA 2 TUXKHI) Ta BiACYTHICTb 63 NOBaXKHUX NpK-
YWMH Ha NabopaTopHil poboTi.

8. MonitukKa yHiBepcurtety

8.1. MNonimuka w000 akademiyHoi dobpoyecHocmi

MoniTKa Ta NPUHUMNM akaaemivyHOT 4obpoyecHOCTI BU3HauveHi y po3aini 3 Koaekcy yecTi HauioHanbHoro
TeXHIYHOro yHiBepcuteTy YKpaiHM «KMIBCbKUIM NOAITEXHIYHUI iHCTUTYT imeHi lropa Cikopcbkoro». [eTanb-
Hiwe: https://kpi.ua/code

8.2. Hopmu emuyHoi nogediHKu

Hopmu eTUYHOI NoBeAiHKM CTYAEHTIB | NpaLiBHUKIB BU3HAYeHi y po3aini 2 Kogekcy Yecti HauioHanbHoro
TexXHiYHoro yHiBepcutety YKpaiHn « KUIBCbKMIM NOAITEXHIYHMI IHCTUTYT iMeHi Iropa CikopcbKkoro». JeTtanb-
Hiwe: https://kpi.ua/code
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OUIHIOBAHHA TA KOHTPO/1bHI 3AXO04U

9. BUam KOHTPO/IO Ta PeMTUHIOBa CUCTEMA OLiHIOBaHHA pe3y/bTaTiB HaBYaHHA (PCO)

9.1. Budu KoHmposnto

Bud koHmposnio Cnocié KoHmposno

1. MoaynbHa KOHTpPObHA Pob0Ta (TECTYBaHHS).

2. BUKOHaHHA Ta 3aXUCT A4OMaLLHbOi KOHTPOIbHOT po6oTHU.
3. BUKOHaHHA Ta 3axucT 1abopaTopHMX pobiT.

MomoyHuli KoHMponb

MpoBoauTbCA ABIYi HA CEMECTP AK MOHITOPUHT NOTOYHOrO CTaHy BUKOHAHHSA BUMOT
cunabycy
Cemecmposuli KoHmpone | 3anik

KaneHoapHuli KoHmpoe

9.2. PelimuHaos8a cucmema oYiH0B8AHHA pe3ysbmamis Ha8YaHHSA

Ou,iHIOBaHHA NPOBOAUTLCSA 38 PENTUHIOBOIO CUCTEMOIO, AKA BMKAa4EeHA B cuaabyci.

[0N0BHA YaCTUHA PENTUHTY CTyAeHTa GOPMYETLCA Yepes aKTUBHY y4acTb Y 1abopaTopHMX poboTax, oTpu-
MaHHA pe3ynbTaTiB MOAY/1bHOI KOHTPO/IbHOT POBOTH (TECTiB) Ta BUKOHaHHI IOMaLLHbOI KOHTPO/IbHOT POBOTH.

MogaynbHY KOHTPOJIbHY pob0Ty Ta 3a/iK NPOBOAMUTL IEKTOP - BUKAAAaAY Kadenpu pasioTEXHIYHUX CUCTEM.

1) MomoyHuli KOHMponb

MpoBOAATLCA eKCNpPec-OonNUTYBAHHA 3@ TEMOIO 3aHATTA, BUKOHAHHA TECTOBMX 3aBAaHb, 06roBOpeHHs
NpPaBOBUX KEWCIB, NiAroTOBKa MPOEKTIB AOKYMEHTIB

PelTuHr cTyaeHTa CKNagaeTbea 3 6anis, WO OTPUMYIOTBCA 33 EKCMPEC-ONUTYBAHHA 3@ TEMOKD 3aHATTA,
06roBopeHHs NPaBOBUX KEWCiB, BUPILLEHHA NPAKTUYHUX 3aBAAHb, AONOBHEHHA BigNoBiAelN iHWKX CTYyAeH-
TiB Yy Npoueci AUCKYCil Ha NPAKTUYHUX 3aHATTAX, BUKOHAHHA TECTOBUX 3aBAaHb OHNAWMH Ta NiATOTOBKM NpPoOE-
KTiB LOKYMEHTIB. Y BUMAAKY BiACYTHOCTI CTyAeHTa Ha nabopaTopHii poboTi, HeobxiaHo BignpautoBaTn Npo-
nyLieHe 3aHATTA. BUKOHaHHSA BCix 1abopaToOpHMX POBIT € YMOBOI OTPUMAHHA NO3UTMBHOI OLLIHKM 33 pe3yb-
TaTaMM HaBYaHHA.

1. JlabopatopHi poboTtn

Barosui 6an — 5.

KpuTepii ouiHOBaHHA:

— NOBHE BUKOHAHHA 3aBAAHHA — 5;

—  BMKOHQAHHA 3aBAAHHA, a/ie TEOPETUYHI 3HAHHA HeJOCTaTHI —4

— BWKOHAHHA 3aBAaHHA, ane BiACYTHIM 3BiT — 1-3;

— poboTa He BUKOHyBanacb — 0.

MaKcmMmanbHa KinbKicTb 6anis 3a Bci nabopatopHi poboTn aopisHioe 5x7 = 35 banis.

2. MoaynbHui KoHTpoAab (MKP)

Barosui 6an — 25.

KpuTepii ouiHoBaHHA Npu odnaiH HaBYaHHI:

— MOBHa BiANOBiIAb Ha BCi NMTaHHA Ta NOBHE BUKOHaHHA 3aBAaHHA (He meHwe 90%) — 22-25 6anis;

—  [0CTaTHbO MNOBHA BigNOBiIAbL Ta NOBHE BUKOHAHHA 3aBAaHHA (He meHLwwe 75%), abo noBHa 3 He3Hau-

HUMU noxmbkamm — 19...21 6anis;
— HenoBHa BianoBiab (He meHwe 60%) Ta He3Ha4YHi NnomuakK — 14..18 banis
— He3adoBi/ibHe BUKOHAHHA 3aBAaHHA (He Bignosigae Bumoram) — 0 6anis.

Mpumimka: Npy gUCTAHLIMHOMY HaBYaHHI MOAY/IbHU KOHTPOJIb 3aMiHIOETLCA TecTamu: 15 TecTiB (MaK-
CUMaNbHUI 6an 3a KOXHUIA — 1-2).

3. [omallHsa KoHTpoabHa poboTa (AKP)

Barosuit 6an — 10.

Kputepii ouiHlOBaHHA:

— NOBHe BUKOHAHHA 3aBAaHHA (He meHwe 90%) — 9-10 b6anis;
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—  [OCTaTHbO NOBHE BWMKOHAHHSA 3aBAaHHA (He meHwe 75%), abo NoBHe 3 HE3HAYHUMU NOXMOKaMKU —
6...8 6anu;
— HenoBHe BUKOHAHHA 3aBAaHHA (He meHwe 60%) — 4-5 6an;
— HenoBHe BMKOHaHHA 3aBAaHHA (meHwe 60%) — 1-3 banis;
— 3aBAaHHA He BUKOHyBanoca — 0 6anis.
MaKcmMmanbHa KinbKictb 6anis 3a KP gopisHioe 13 banis.
Mpwn BUABNEHHI aKageMiyHoi HegobpoyecHOCTi (BMKOHaHHA [AKP KonekTMBHO — «BpuragHuit nigpag»)
oTpumaHui 6an 3a AKP ainntbca piBHOMIPHO MiXK yneHamm «bpuragmn».
lpumimka:
LtpadHi Ta 3a0xo4yBabHi 6aau 3a (cyma sk WTpadHMX, Tak i 3a0Xx04yBanbHUX H6anisB He Mae nNepesu-
wysatu 0,1r. (4 6ann):

- BiICYTHICTb Ha NabopaToOpHOMY 3aHATTI 6€3 NOBAXKHUX MNPUUUH 1
- Y4acTb Y MOZEPHiI3aLLii, CyMpOBOAKEHHI Ta aAMIHICTPYBaHHI AUCUUNNIHU, BUKOHAHHA 3aBAaHb 3 yA0-
CKOHaNeHHA MeTOAMYHUX Ta ANLAKTUYHUX MaTepianiB 3 AUCLMMNIHN +1..42

3aranbHuii peiATMHrosuii 6an gucuunaiim (makcumym 100 6anis):
Rs = Rap + Rmke + Raxe,
Rnp — peATMHIroBi 6ann 3a BUKOHAHHSA flabopaTopHux pobitT Nel...Ne9 (sig 0 oo 35 6anis);
Rmkp— pENUTUHIOBI 6anM 3a MOAYNbHI KOHTPOIbHI po60TU (NpY AMCTaHLIMHOMY HaBYaHHSA - TecTu) (Big 0 Ao
25 6anis);
Rakp— peMTMHIroBI 6ann 33 AOMaLLHIO KOHTPOIbHY PoboTy (Big 0 go 10 6anis).

PeliTMHroBa WWKana 3 AgucumniHm (6e3 3a/1iKoBoi KOHTPObHOT PO6OTH) CKNadaE:
R=35;p+ 25mkp + IOAKP =70 6anis
AKWO Ha NOYaTOK OCTAHHbOIO AHA CEMECTPY KiNbKicTb HabpaHux 6anis He meHwWwa 60, TO CTYAEHT MOKe
BX€ OTPUMATM OLLHKY, 260 36inblnTK 6ann Ha Rakp— pelTUHIOBMIA 6an 3a 3aN1iKOBY KOHTPObHY po6oTy (3KP)
3 aucumnninm (8Big 0 go 30 6anis).

2) KaneHOapHuli KOHMpOono

34iNCHIOETbCA ABiYI Ha CEMECTP AK MOHITOPUHF MOTOYHOTO CTaHy BUKOHAHHA BUMOT cunabycy

Kpumepiti Mepwudi Apyeauli
TepmiH 8-l muxdeHb 14-0 muxoeHo
YMOBM OTPMMAHHA NO3MU- AKWO NMOTOYHUIN PEUTUHIOBMI Ban CKNafae | AKWO NOTOYHUIA pPerTUHroBuin 6an
TUBHOTO pe3ynbTaTy He meHwe 50% BiA MaKCMManbHO MOXWU- | CKNagae He MeHwe 50% Bia makcuma-
BOro 6any Ha MOMEHT KaNeHAAPHOrO KOHT- | JIbHO MOX/NBOTO H6asy Ha MOMEHT Ka-
ponto NeHJAPHOTO KOHTPOJIIO

3) 3anikoea KoHmponvHa po6oma

MaKcrMmanbHa penTUHIOBA OLiHKa 6e3 BpaxyBaHHA 3KP cknagae 100 6anis.

AKLWo 3806yBaya BULLLOT OCBITU He 3a40BO/IbHAE HabpaHa KiNbKicTb 6aniB, TO pe3ynbTaTh PEUTUHIOBOI OLi-
HKM He CKacoBYHOTbCA, @ HopmytoTbeA o 70 6anis i 3406yBay BULLOT ocBiTM nuwe 3KP 3 aucumnnibm, 6anu
AKOT 4,04at0TbCS 40 HOPMOBAHUX Hanis.

Mpw AncTaHuinHoMY HaBYaHHiI 3KP BUKOHYETbCA Y BUFNALI TeCTy.

Mpu odnaiiH HaByaHHi 3KP ouiHtoeTbea 3 30 6aniB BiANOBIAHO A0 CUCTEMM OLLIHIOBAHHA:
— “BigMiHHO”, NoBHa BiagNOBIAb (He meHwe 90% noTpibHoi iHbopMmaL,ii) —
25...30 banis;
— “pobpe”, AocTaTHbO NoBHa BiANoBiAb (He MmeHwe 75% noTpibHoI
iHpopmaLii, abo He3HauHi HeTouHocTi) — 20...24 6an;
— “3a40BiNbHO”, HENOBHa BigNoBiab (He meHwe 60% nNoTpibHOoT iHbopmau;i
Ta Ageski nomunku) — 15...19 6anis;
— “He3aa0BiNbHO”, HE3a,40BI/IbHA Bianosigb — 0 bani..
Mpumimeka: NMpwu gucTaHuUiiHoMy HaByaHHi 3KP nposoauTbea y Burnsaai tecty (30 - 60 nuTaHb).
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TecT npoBoAMTLCA Ha NAaTPOPMi ANCTAHLiIMHOro HaBYaHHSA Moodle i nMTaHHA MOXKYTb ByTU pisHOT dopmu,
AKI MOXKHa peanisyBaTt B Moodle.

4) Tabnuys sionosidHocmi pelimuHzaoe8ux b6asie oyiHKam 3a yHieepcumemcbKoIo WKAoko

Kinbkictb 6anis OuiHKa
95...100 BiamiHHO
85...94 Lyxe nobpe
75...84 Jobpe
65...74 3a408BiNIbHO
60...64 JoctatHbo
MeHwe 60 He3agosinbHO

10. OJopaTKoBa iHpopmauia 3 gucuunniHu (0OCBiTHbOro KOMNOHEHTA)

MNpuknaau 3asgaHb anA naboparopHux pobir ta AKP

dyHKUiA 5-TM 3MiIHHMX 3a4aHa Ha Habopax aprymeHTis. MiHimi3yBaTu noriyHy GyHKLiO 33 0NOMOrot KapT
KapHo Ta nobyaysaTtu noriyHi cxemu B 6asncax I-HE Ta ABO-HE. OnucaTtn oTpumaHi ¢yHKUii Ha moBgi Verilog ana
peanizauii Ha MNJIC.

TabanuA BapiaHTiB.

Ne n/n PyHKLiA ICTMHHA dyHKUiA xMbHa @yHKLiA He BU3Ha4yeHa
1 1,2,4,9,11,2,27,31 0,3,10,15,17,18,19,20
2 9,10,11,12,14,15,20,21,22 1,3,4,6,7,25,26,27
3 1,2,3,7,8,9,19,20,21,22 0,13,14,15,16,17,19,30
4 1,8,10,11,17,18,24,25,26,29 0,2,14,15,20,21
5 5,7,11,13,15,21,27,28,30 6,8,9,10,14
6 7,9,10,12,14,17,19,21,22,29 1,2,4,6,8,18,26,27,31
7 2,4,5,6,8,14,26,27,28,30 1,7,11,12,21,22
8 0,4,5,6,7,8,9,17,20,21 1,2,3,24,25,27,28,29
9 2,3,8,19,21,27,29 4,5,6,7,9,11,12,17
10 2,3,5,8,9,15,16,17 1,4,10,11,13,14,21,22
11 7,8,9,10,11,12,17,18,19,20 1,2,3,4,5,16,29,30,31
12 2,3,8,11,14,15,23,25,28,29 17,18,19,20,30,31
13 3,14,19,23,27,31 11,12,15,17,18,20,21
14 8,12,13,14,15,19,21,23 1,2,3,10,27,29,30
15 1,7,9,11,13,15,18,19,20 2,3,4,10,12,14,21,27
16 2,4,6,7,11,24,25,27,30 0,3,10,12,15,17,20,21
17 5,8,19,21,27,29,30 2,3,12,14,18,24
18 0,1,2,3,7,8,9,10,14,17,21 4,5,11,12,23,24,25
19 1,2,7,8,9,29,30 3,4,10,11,19,24,28,31
20 3,14,19,23,27,28,31 11,12,18,20,22,25
21 0,2,3,8,19,21,27,28,29 4,5,6,11,12,16,17,18
22 3,5,6,9,13,14,18,24,28,29 1,7,8,19,21,22,31
23 1,3,4,12,14,19,23,28,31 5,7,8,10,21,22,25
24 8,11,14,16,23,24,25,29,30 4,6,17,18,19,20,21
25 3,14,15,16,19,23,27,31 11,12,17,20,21
26 2,8,11,14,16,23,25,29,31 4,6,17,18,19,20
27 1,2,4,9,13,15,17,18,19 3,5,7,12,24,25,26,31
28 0,2,10,11,12,14,15,23,28 17,19,20,21,22,24,25,26
29 4,7,9,11,23,27,29 10,14,15,16,17,19
30 2,4,8,10,11,12,13,14,17 16,19,20,21,23,24,25,26

3a60aHHA 2-1
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MNobyaysaTn Ha mikpocxemax KP1533KIM2 noriyHmii NpuUCTpiil, Ha BUXOAj AKOro 3”ABNSETLCA BUCOKMI piBEHD
CUTHaNY, AKLWO BXiaHE 6-po3pAaHe ABiIKOBE YMCO AinnTbea Ha 3 abo Ha 4. OnucaTn OTPUMAHWUIA NPUCTPIN Ha MOBI
Verilog.

3aedaHHna 2-2

MNobyaysaTtn Ha mikpocxemax KP1533KIM2 noriyHmii npucTpiii, Ha BUXoAi AKOTro 3”ABNAETLCA BUCOKUI pPiBEHD
CUTHaANy, AKLWO BXiaHe 6-po3pAaHe ABiIMKOBE YMC/O AinnTbea Ha 4 abo Ha 5. OnucaTn OTPUMaHUIA NPUCTPIN Ha MOBI
Verilog.

3aedaHHA2-3

MNobyaysaTtn Ha mikpocxemax KP1533KM2 noriyHMiA NpUCTpilA, Ha BUXOAi AKOrO 3”ABNAETLCA BUCOKUIN PiBEHb
CUTHANY, AKLWO BXigHe 6-po3pAaHe ABIMKOBE YMCNO AiUTbCA HA 5 abo Ha 6, abo Ha 7. OnNucaTn OTPUMaHUIA NPUCTPIN
Ha mosi Verilog.

3aedaHHAa 2-4

MNobyaysaTn Ha mikpocxemax KP1533KIM2 noriyHmii NpuUCTpil, Ha BUXOAj AKOTro 3" ABNAETLCA BUCOKMUIA piBEHDb
CUTHaNy, AKLWO BXiaHe 6-po3pAaHe ABiMKOBE YMCO AinnTbea Ha 3 abo Ha 5. OnucaT OTPUMaHUIA NPUCTPIN Ha MOBI
Verilog.

3aedaHHAa 2-5

MNobyaysaTtn Ha mikpocxemax KP1533KM2 noriyHMiA NpUCTpilA, Ha BUXOAi SIKOrO 3”ABNAETLCA BUCOKUIN PiBEHb
CUTHANY, AKLWO BXigHe 6-po3pAagHe ABIMKOBE YMCNO AiMTbCA HA 5 abo Ha 7, abo Ha 8. OnucaTn OTPUMaHUIA NPUCTPIN
Ha mosi Verilog.

3aedaHHAa 2-6

MNobyaysaTtn Ha mikpocxemax KP1533KIM2 noriyHmii NpucTpii, Ha BUXOAj AKOTro 3”ABNAETLCA BUCOKMI pPiBEHD
CUTHANY, AKLWO BXigHe 6-po3pAgHe ABiNKOBE YNC/O AinnTbes Ha 4 abo Ha 7. OnucaTv OTPUMaHWUIA NPUCTPIN Ha MOBI
Verilog.

3aedaHHa 2-7
MobyaysaTn Ha mikpocxemax KP1533KIM2 nepeTsoptoBay ABiMKOBO-AECATKOBOroO KOAY 3 Barot po3paais 5-4-
2-1 B KO, CEMUCErMEHTHOrO iHAMKaTopa (po3rnaHyTn GyHKUii A i B). Onucatn oTpumaHmii npuctpiin Ha mosi Verilog.

3aedaHHAa 2-8
MNobyaysaTn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay ABiMKOBO-AECATKOBOrO KOAY 3 Barot po3paais 5-4-
2-1 B KOZ, CEMUCErMEHTHOTO iHAMKaTopa (po3rnaHyTv GyHKLii Ci D). Onnucat oTpmaHuin npucTpiii Ha mosi Verilog.

3aedaHHa 2-9
MNobyaysatu Ha mikpocxemax KP1533KIM2 nepeTBoptoBay ABiNMKOBO-4ECATKOBOrO KoAy 3 Baroto pospaais 5-4-2-1 8
KOJ, CEMMCErMeHTHOro iHAMKaTopa (po3rnaHyTu GyHKUii E i F). Onucati oTpumaHuii npucTpiii Ha mosi Verilog.

3asdaHHAa 2-10
MNobyaysaTn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay ABiMKOBO-AECATKOBOrO KOAY 3 Barot po3spsaais 8-4-
2-1 B KOZ, CEMUCErMEHTHOrO iHAMKaTopa (po3rnaHyTi GyHKLiT A i B). Onucatn oTpuMaHuii npucTpiin Ha mosi Verilog.

3aedaHHna 2-11
MNobyaysaTtn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay ABiMKOBO-AECATKOBOro KoAy 3 Barot po3paais 8-4-
2-1 B KOA, CEMUCErMEHTHOrO iHAuKaTopa (po3raaHytu ¢yHKuii Ci D). Onucati oTpumaHuin npucTpili Ha moBi Verilog.

3a60aHHA 2-12

MNobyaysaTtn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay A4BiMKOBO-AECATKOBOro KoAy 3 Barow po3paais 8-4-
2-1 B KOA, CEMUCErMEHTHOrO iHANKaTopa (po3rnaHytn GyHKUii E i F). OnucaTn oTpumaHuii npuctpin Ha mosi Verilog.

3aedaHHAa 2-13
MNobyaysaTn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay ABiMKOBOro Koay B N”ATMPO3pAAHUIA Koa [KOH-

coHa. OnMcaTi oTpMmaHu NpuUCTpili Ha moBi Verilog.

3aedaHHAa 2-14
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MNobyaysaTn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay N”saTnpospagHoro kogy JKOHCOHa B ABiKOBUIA
KoZa. Onucati oTpumaHuii NpucTpili Ha mosi Verilog.

3aedaHHAa 2-15

MNobyaysaTtn Ha mikpocxemax KP1533KIM2 npuctpoi, Wwo peanisytoTe markoputapHi GyHKLii 5-T1 i 6-Tn apryme-
HTiB.(MaxkoputapHa pyHKLUiA piBHa “1”, AKWO NoNOBMHa i Binblle aprymeHTiB piBHi “1”). OnucaTn oTpUMaHMUIA NPUCT-
pi Ha mosi Verilog.

3aedaHHAa 2-16

MNobyaysaTn Ha mikpocxemax KP1533KIM2 npucTpoi, Wo peanisytoTb iHBEPCHI MarkopuUTapHi GyHKLUiT 5-Tn i 6-
TW aprymeHTiB. (IHBepcHa maxopuTapHa GpyHKLiA piBHa “1”, AKWO NosoBMHa i binblwe aprymeHTis pisHi “0”). OnucaTu
OTPMMaHWUM NpUcTpii Ha mosi Verilog.

3aedaHHAa 2-17
MNobyaysaTtn Ha mikpocxemax KP1533KM2 nepeTtsoptoBay Koay lpes B ABiiKOBUIA KoA;:
0-0000 4-0110 8-1100 12-1010
1-0001 5-0111 9- 1101 13-1011
2-0011 6—0101 10-1111 14 -1001
3-0010 7-0100 11-1110 15-1000
OnucaTu oTpMMaHuii NPUCTpiit Ha moBi Verilog.

3aedaHHAa 2-18
MNobyaysaTtn Ha mikpocxemax KP1533KIM2 nepeTtsoptoBay Koay pes B A4BilAKOBO-AECATKOBUI KOA:
0-0000 4-0110 8-1100 12-1010

1-0001 5-0111 9- 1101 13-1011
2-0011 6—0101 10- 1111 14 - 1001
3-0010 7-0100 11- 1110 15 -1000
OnucaTv OTPUMaHUIA NPUCTPIN Ha moBi Verilog.

3aedaHHAa 2-19
MobyaysaTn Ha mikpocxemax KP1533KM2 nepeTeoptoBay ABilAKOBOTo Koay B Ko, pesn:
0- 0000 4-0110 8-1100 12 -1010
1-0001 5-0111 9- 1101 13-1011
2-0011 6—0101 10- 1111 14 - 1001
3-0010 7-0100 11- 1110 15 -1000
OnucaTv OTPUMaHUIA NPUCTPIN Ha moBi Verilog.

3aedaHHAa 2-20
MNobyaysaTtn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay ABiMKOBO-A4eCATKOBOro Koay B Koa lNpes:
0 - 0000 4-0110 8-1100 12-1010
1-0001 5-0111 9- 1101 13-1011
2-0011 6—-0101 10-1111 14 - 1001
3-0010 7-0100 11- 1110 15-1000
OnucaTti oTpMMaHun NpucTpiit Ha mosi Verilog.

3aedaHHna 2-21

MNobyaysaTtn Ha mikpocxemax KP1533KIM2 nepeTtBoptoBay 4-po3pagHOro Npsamoro ABiiKoBoro Kogy B 40MNoB-
HIOOYMIN KOA, NPU YMOBI, LLLO CTAPLUMIA PO3PAL — 3HAKOBUIA.
OnucaTv oTpMMaHu NPUCTpii Ha mosi Verilog.

3aedaHHA 2-22
MNobyaysaTtn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay 4-po3psaHOro A0MNOBHIOKYOro ABiIMKOBOro Koay B
NpPAMUIA KO, NPU YMOBI, LLO CTapLLMA PO3psd — 3HAaKoBUI. OnmncaTn oTpMMaHMin NpUcTpiii Ha mosi Verilog.

3aedaHHna 2-23

MNobyaysaTn Ha mikpocxemax KP1533KMN2 nepeTsoptoBay 4-po3pagHOro NnpsiMoro ABiKoBOro Koay Bia” em-
HOrO YMCAa B AOMNOBHIOUYNIA KOA, NPU YMOBI, LLLO 3HAaKOBUI po3pAg, BiACyTHIN. OnucaTv oTpUMaHUii NPUCTPIN HAa MOBI
Verilog.
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3aedaHHAa 2-24
MobyaysaTn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay 4-po3psaaHOro AOMNOBHIOKYOr0 ABiMKOBOro Koay
Bif”EMHOrO YMcna B NpAMUIA KOZ, MPY YMOBI, L0 3HAKOBUIA PO3PAL BiACYTHIN. OnNncaTv OTPMMAHWUI NPUCTPIN HA MOBI
Verilog.
3aedaHHAa 2-25
MNobyaysaTtn Ha mikpocxemax KP1533KM2 nepeTtsoptoBay Koay 2 i3 5 B ABIMKOBUI KOA;:
0-11000 4-01001 8-10010
1-00011 5-01010 9- 10100
2-00101 6-01100
3-00110 7 —10001
OnucaTv OTPUMaHUIA NPUCTPIi Ha mosi Verilog.

3aedaHHAa 2-26
MNobyaysaTtn Ha mikpocxemax KP1533KM2 nepeTBoptoBay ABiKOBOro Koay B Koz 2 i3 5:
0-11000 4-01001 8-10010
1-00011 5-01010 9- 10100
2-00101 6—-01100
3-00110 7 -10001
OnucaTv OTPUMaHUIA NPUCTPIN Ha moBi Verilog.

3aedaHHa 2-27

MobyaysaTn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay ABiMKOBO-AECATKOBOroO KOAY 3 Baroto po3paais 2-4-
2-1 B KO, CEMUCErMEHTHOrO iHAMKaTopa (po3rnaHyTn GyHKUii A i B).
OnucaTv oTpMMaHuii NpPUCTpiit Ha mosi Verilog.

3aedaHHna 2-28

MNobyaysaTn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay ABiMKOBO-AECATKOBOrO KOAY 3 Barow po3psaais 2-4-
2-1 B KO, CEMUCErMEHTHOrO iHAuKaTopa (po3rnaHyTu ¢yHKuii Ci D).
OnucaTv OTPUMaHUIA NPUCTPIN Ha moBi Verilog.

3aedaHHAa 2-29

MobyaysaTn Ha mikpocxemax KP1533KIM2 nepeTsoptoBay ABiMKOBO-AECATKOBOro KOy 3 Baroto po3paais 2-4-
2-1 B KOZ, CEMUCErMEHTHOTO iHAMKaTOpa (po3rnaHyTH GyHKLT E i F).
OnucaTti oTpMMaHun NpucTpiit Ha mosi Verilog.

3aedaHHA 2-30

MobyaysaTtn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay ABiMKOBOro Koay 3 HaA/UWKOM 3, AKUIA YTBOPIETbCA A0-
AasaHHAmM 0011, oo KOXKHOro ABiNMKOBOro Koay umMdpu, B KoL CEMUCETMEHTHOrO iHAMKaTopa. OnncaTn oTpumMaHui
npucTpin Ha mosi Verilog.

3aedaHHa 3-x

CuHTe3yBaTu CXemy BifHiMarouoro (NifCcyMoBYyHYOro) CUHXPOHHOTO NiYMbHMKA 3 Moaynem nivbun M=9 Ha JK-
Tpurepax KP1533TB6(TB9,TB10), BnKopuMcTOBYtOUM 3aaaHi ctaHu 3 0 no 8. MobyaysaTu YacoBi giarpamu poboTh cxemu,
nepeBipUTN NIYNNbHUK Ha CTilMKICTb Ta, NPU HEOBXiAHOCTI, 3MIHUTK cxeMy, Wob 3abe3neumnTu ii CTilKicTb. CUHTE3 cxemun
BMKOHaTW, NOYMHAOUM i3 nonepeAHbOro BCTAHOB/IEHHA CTAHIB TPUrepiB NPU BMUKAHHI HAaNPYry XKUBMEHHA.
OnucaTti oTpMMaHun NpuUcTpiit Ha mosi Verilog.

BapiaHTV 3aBAaHHA

Nen/n | Tun niunnbHUKa M Twn Tpirepa Cranu
1 BigHimatoumit 14 KP1533TB6 0-13
2 JopaBanbHui 13 KP1533TB9 1-13
3 BigHimatoumin 12 KP1533TB10 2-13
4 JopaBanbHui 11 KP1533TB6 2-12
5 BigHimatoumit 10 KP1533TB9 3-12
6 JopaBanbHui 9 KP1533TB10 3-11
7 BiaHimaroumii 14 KP1533TB6 1-14
8 JopaBanbHui 13 KP1533TB9 0-12
9 BigHimatoumin 12 KP1533TB10 1-12
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10 JopaBanbHui 11 KP1533TB6 3-13
11 BigHimaroumii 10 KP1533TB9 4-13
12 JopasanbHui 9 KP1533TB10 6-14
13 BigHimaroumii 14 KP1533TB6 2-15
14 JopasanbHui 13 KP1533TB9 2-14
15 BigHimaroumii 12 KP1533TB10 3-14
16 JopaBanbHuit 11 KP1533TB6 5-15
17 BigHimatoumit 10 KP1533TB9 5-14
18 JopaBanbHuit 9 KP1533TB10 7-15
19 BigHimatoumit 14 KP1533TB6 0-13
20 JopasanbHui 13 KP1533TB9 2-14
21 BiaHimaroumii 12 KP1533TB10 4-15
22 JopasanbHui 11 KP1533TB6 4-14
23 BiaHimaroumii 10 KP1533TB9 6-15
24 JopaBanbHui 9 KP1533TB10 2-10
25 BigHimaroumii 14 KP1533TB6 1-14
26 JopaBanbHui 13 KP1533TB9 0-12
27 BigHimaroumii 12 KP1533TB10 0-11
28 JopaBanbHui 11 KP1533TB6 0-10
29 BigHimaroumit 10 KP1533TB9 0-9
30 JopaBanbHui 9 KP1533TB10 19

3aedaHHAa 4-x

CuHTe3yBaTM CXxemy BifHIMar04oro (NigcymoByO4Oro) aCMHXPOHHONO /liYMIbHUKA 3 334aHMM MOZY/1eM Niv6m
Ha JK-Tpirepax cepii KP1533, BMKOpUCTOBYHOUM 3a4aHi CTaHU. CMHTE3 CXeMU BUKOHATK, MOYMHAKOYM i3 MONepeaHboro
BCTAHOBJ/IEHHA CTaHiB Tpirepis NPy BMMKaHHI HAaNpyru }xmsaeHHA. OnNncaTv oTpMmaHy cxemy NiYnabHUKA Ha mosi Veri-
log.

3aedaHHA 5-1

BukopucToBYOUM MiHIManbHe Yncno RS-Tpirepis nobyaysaTu cxemy aBTomaTa Mypa, KU AO3BONSIE BUABUTH
B NPWUIHATIN nocnigosHocTi byks cnoso SOS. byksu (S =001, O = 110) nepeaaHi NocnigOBHUM KOAOM, MOUYNHAOUM i3
cTapworo po3pagy. Onucatn cxemy umMdposoro aBTomarta Ha mosi Verilog.

3aedaHHAa 5-2

BukopucToBYytOuUM MiHiManbHe Yncio RS-Tpirepis nobyaysaTt cxemy aBTomata Mypa, AKMIA J,03BONSIE BUABUTH
B NPUIAHATINA nocnigosHocTi 6yks cnoso KOA. Bykeu (K=001,0=101, A =110) nepeaaHi NocnifoBHUM KOAOM, NOYMHA-
touM i3 cTapworo po3paay. Onucatn cxemy undposoro aBTomaTa Ha mosi Verilog.

3aedaHHAa 5-3

BukopucToBytOuM MiHiManbHe Yncio RS-Tpirepis nobyayBaT cxemy aBTomaTta Mypa, AKUIA 4,03BONSIE BUABUTH
B NPWUIHATIN nocnigosHocTi byks cnoso END. Byksu (E=001, N=011, D=110) nepeaaHi Nocnif0BHUM KOAOM, MOYMHA-
t0uM i3 cTapworo po3paay. Onucatn cxemy undposoro aBTomaTa Ha mosi Verilog.

3aedaHHA 5-4

BrKopucToBytouM MiHimanbHe umcno RS-Tpirepis nobyaysaTtu cxemy aBTomata Mypa, AKUN A03BOSIAE BUABUTHU
B NPUIHATIN nocnigosHocTi 6yks cnoso OFF. Byksu (F =011, O = 001) nepeaaHi NOCNi4OBHUM KOZAOM, MOUYNHAIOUM i3
cTapworo po3pagy. Onucatn cxemy umMdposoro aBTomarta Ha mosi Verilog.

3asdaHHAa 5-5

BukopucToBytoun miHimanbHe uncio RS-Tpirepis nobyaysaTu cxemy aBTomata Mypa, AKUIA [03BONSAE BUABUTH
B NPUIHATIN nocnigosHocTi byks cnoso ERR. byksu (E =001, R = 110) nepenaHi NocnigOBHUM KOAOM, MOUYMHAOUM i3
CcTapuworo po3psagy. OnucaTtn cxemy LMdppoBoro aBTomarta Ha mosi Verilog.

3aedaHHna 5-6

BuKopucToBytouM MiHimanbHe uncno RS-Tpirepis nobyaysatu cxemy aBTomata Mini, sKniA 4O3BONSAE BUABUTH
B NPWUIHATIN nocnigoBHocTi byks cnoso DOC. bykeu (D=010, 0=001, C=101) nepepaHi NOCAif4OBHUM KOAOM, MOYMHA-
touu i3 cTapworo po3spaay. Onucatm cxemy LMdpoBoro aBTomarta Ha mosi Verilog.
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3aedaHHAa 5-7

BukopucToBYytouM MiHiManbHe uymMcno RS-Tpirepie nobyaysatu cxemy aBTomaTa Mini, AKUA AO3BONAE BUABUTH
B NPWUIHATIA nocnigosHocTi 6yks cnoso ISK. Bykeu ($=110, 1=010, K=100) nepeaaHi NnocnigoBHNUM KOAOM, MOYMHAOUM
i3 cTapworo po3psaay. Onucatm cxemy umdpoBoro asTomata Ha mosi Verilog.
3aedaHHna 5-8

BukopucToBytoun miHimanbHe uncno RS-tpirepis nobyaysaTtu cxemy asTomata Mini, AKM LO3BONAE BUABUTU
B NPWIHATIA nocnigoBHocTi byks cnoso RED. Byksu (R=010, E=000, D=110) nepeaaHi NocniAoBHMM KOAOM, NOYMHa-
touu i3 cTapworo po3spaay. Onucatmn cxemy LMdpoBoro aBTomarta Ha mosi Verilog.

3aedaHHAa 5-9

BukopucToBytoun miHimanbHe uncno RS-tpirepis nobyaysaTtu cxemy asTomata Mini, AKM LO3BONAE BUABUTU
B NPUIAHATINA NnocnigoBHocTi byks cnoso OUT. byken (U=101, 0=010, T=111) nepeaaHi NocnigoBHUM KOAOM, NOYMHA-
touK i3 cTapworo po3pagy. Onucatn cxemy undposoro aBTomaTa Ha mosi Verilog.

3aedaHHAa 5-10

BukopucToBytoun miHimanbHe uncnio RS-Tpirepis nobyaysaTtu cxemy aBTomata Mini, AKUA 103BONAE BUABUTHU
B NPWIAHATIN nocnigosHocTi 6yks cnoso KHL,. byksu (K=010,H=111, L=011) nepeaaHi NocnigoBHNM KOAOM, NOUYMHA-
toum i3 cTapworo pospaay. Onucatm cxemy LMdpoBOro aBTomarta Ha mosi Verilog.

3aedaHHa 5-11

BukopucToBytOuUM MiHiManbHe Yncio RS-Tpirepis nobyaysaTtu cxemy aBTomata Mypa, AKUIA J03BONSIE BUABUTH
B NPUIAHATINA nocnigoBHocTi 6yks cnoso ARG. bykeu (A=011, R=101, G=001) nepegaHi NocAigoBHUM KOAOM, NOYNHA-
touu i3 cTapworo po3paay. Onucatmn cxemy LmMdpoBoro asTomarta Ha mosi Verilog.

3aedaHHA 5-12

BuKopuMcTOBYIOUM MiHIMabHe Yncno RS-Tpirepis nobyaysaTn cxemy aBTomata Mypa, SKUN [03BO/IAE BUABUTHU
B NPUNHATIA nocnigosHocTi 6yke cnoso SIN. byksu (S=011, 1=010, N=110) nepeaaHi NocNiA0BHUM KOAOM, NOYMHAOYM
i3 cTapworo po3psaay. Onucatm cxemy umdpoBoro aBTomaTta Ha mosi Verilog.

3aedaHHAa 5-13

BuKkopucToBYytOuM MiHiManbHe uncio RS-Tpirepis nobyaysaTt cxemy aBTomata Mypa, AKUIA 4,03BONSE BUABUTH
B NPWIHATI nocnigosHocTi byks cnoso COS. bykeu (C=011, 0=111, S=001) nepeaaHi NOCNiLOBHUM KOAOM, NOYMHa-
Houm i3 cTapioro pospsaay. Onucatm cxemy umdposoro asTomata Ha mosi Verilog.

3aedaHHAa 5-14

BukopucToBYytOuUM MiHiManbHe Yncio RS-Tpirepis nobyaysaTtu cxemy aBTomata Mypa, AKUIA J,03BONSE BUABUTH
B NPUIAHATINA nocnigoBHocTi 6yks cnoso ARC. byksu (A=011, R=001, C=101) nepeaaHi NociA0BHUM KOAOM, MOYUHA-
104 i3 cTaporo pospaay. Onucatu cxemy umudposBoro asTomaTa Ha mosi Verilog.

3ae0aHHA 5-15

BrKopucToBytouM miHimanbHe uncno RS-Tpirepis nobyaysatu cxemy aBTtomata Mypa, AKUiA 403BONSAE BUABUTHU
B NPUIHATIN nocnigosHocTi 6yke cnoso BIN. byksn (B=011, 1=101, N=010) nepegaHi Nocnif0BHUM KOA0M, NOYMHAKOYM
i3 cTapworo po3psaay. Onucatm cxemy umdpoBoro aBTomata Ha mosi Verilog.

3aedaHHA 5-16

BrKopucToBytouM miHimanbHe uncno RS-Tpirepis nobyaysat cxemy aBTomaTa Mini, AKMiA 403BONAE BUABUTU
B NPUIAHATINA nocnigosHocTi 6yks cnoso PIK. bykeu (P=100, 1I=101, K=010) nepegaHi NocnifloBHUM KOAOM, NOYMHAKOYM
i3 cTapworo po3psaay. OnucaTtn cxemy umMdpoBoro aBTomarta Ha mosi Verilog.

3aedaHHna 5-17

BuKopucToBytouM MiHiManbHe umcno RS-TpirepiB nobyaysaTtn cxemy aBTomata Mini, AKMIA [03BONSE BUABUTU
B NpUIAHATIN nocnigosHocTi 6yke cnoso KCI. bykeu (K=100, C=011, 1=101) nepeaaHi NocnifoBHMM KOAOM, NOYMHAOUN
i3 cTapworo po3psaay. OnucaTtn cxemy umdpoBoro aBTomarta Ha mosi Verilog.

3aedaHHAa 5-18

BuKopucTOBYOUM MiHiManbHe ymcno RS-Tpirepie nobyaysaTtu cxemy aBTomaTa Mini, AKMA 403BONSE BUABUTH
B NPUMNHATIN nocnigoBHocTi 6yke cnoso PIA. bykeu (P=100, 1=010, A=110) nepenaHi nocnigoBHUM KOAOM, NOYMHAOUN
i3 cTapworo po3psaay. Onucatm cxemy umdpoBoro aBTomata Ha mosi Verilog.
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3aedaHHAa 5-19

BuKkopucToBYtouM MiHiManbHe uncio RS-Tpirepis nobyaysaTu cxemy aBTomata Mini, AKMA L,03BONAE BUABUTU
B NPWIHATIA nocnigoBHocTi byks cnoeo MMX. Byksu (M=100, X=110) nepeaaHi NocnifoBHUM KOAOM, NOYMHAKOYM i3
cTapworo po3pagy. Onucatn cxemy umdpoBoro asTomaTa Ha mosi Verilog.
3aedaHHAa 5-20

BukopucToBytoun miHimanbHe uncno RS-tpirepis nobyaysaTtn cxemy asTomata Mini, AKMI L,O3BONAE BUABUTHU
B NPWIHATI nocnigoBHocTi 6yks cnoso PEN. Byksu (P=100, E=110, N=111) nepeaaHi nocnifloBHUM KOA0M, NOYMHa-
touu i3 cTapworo po3spaay. Onucatmn cxemy LMdpoBoro aBTomarta Ha mosi Verilog.

3aedaHHAa 5-21

BuKkopucTOBYOUM MiHIManbHe yncno RS-Tpirepis nobyaysaTtn cxemy asTomata Mypa, AKMN L03BONIAE BUABUTH
B NPUNHATIA nocnigosHocTi byke cnoso INT. bykeu (1=101, N=011, T=010) nepeaaHi NOCAiZOBHUM KOLOM, MOYMHAOUN
i3 cTapworo po3psaay. Onucatm cxemy undpoBoro asTomaTta Ha mosi Verilog.

3aedaHHAa 5-22

BukopucToBYytOUM MiHiManbHe uncio RS-Tpirepis nobyaysaTt cxemy aBTomata Mypa, AKUIA 4,03BONSE BUABUTH
B NPUIHATIN nocnigoBHocTi byks cnoeo CTO. byksu (C=101, T=010, O=111) nepenaHi NocAigOBHNUM KOAOM, NOUYMHA-
Houu i3 cTapluoro pospsaay. Onucatm cxemy umdposoro aBTomara Ha mosi Verilog.

3aedaHHa 5-23

BukopucToBytOuUM MiHiManbHe Yncio RS-Tpirepis nobyaysaTtu cxemy aBTomata Mypa, AKUIA J03BONSIE BUABUTH
B NPUIAHATINA nocnigoBHocTi 6yks cnoso DEC. Bykeu (D=101, E=001, C=110) nepeaaHi NocniLOBHUM KOAOM, NOYMHA-
Houu i3 cTapluoro pospsaay. Onucatm cxemy umdpoBoro aBTomara Ha mosi Verilog.

3aedaHHna 5-24

BukopucToBytouM MiHiManbHe Yncio RS-Tpirepis nobyaysaTu cxemy aBTomata Mypa, AKUIA [03BONSAE BUABUTH
B NPUIAHATINA nocnigoBHocTi 6yks cnoso MIC. byksu (M=101, 1=011, C=001) nepegaHi NOCAifOBHMM KOAOM, NOYMHA-
t0uM i3 cTaporo po3paay. Onucatn cxemy LudpoBoro asTomaTa Ha mosi Verilog.

3aedaHHA 5-25

BuKopucTOBYOUM MiHIManbHe Yncno RS-Tpirepis nobyaysaTn cxemy aBTomata Mypa, AKUN 103BONAE BUABUTH
B NPUIAHATIN nocnigoBHocTi 6yke cioso YIN. byksu (4=101, 1=100, MN=011) nepenaHi NOCNiAOBHUM KOAOM, NOYMHAOUN
i3 cTapworo po3psaay. Onucatm cxemy umdpoBoro aBTomaTta Ha mosi Verilog.

3aedaHHAa 5-26

BukopucToBytoun miHimanbHe uncio RS-Tpirepis nobyaysaTtu cxemy aBTomata Mini, AKM L,O03BONAE BUABUTU
B NPUIAHATIA NnocnigoBHocTi 6yks cnoso ORG. byksu (0=110,R=101, G=111) nepeaaHi NocAifOBHUM KOAOM, NOUYNHA-
touM i3 cTapworo po3paay. Onucatm cxemy umdpoBoro aBTomaTa Ha mosi Verilog.

3aedaHHAa 5-27

BuKopucToBytoum miHimanbHe yncno RS-Tpirepis nobyaysaTtu cxemy aBTomata Mifi, AKWIA A03BONAE BUABUTH
B NPUIHATIN nocnigosHocTi 6yks cnoso 3IP. bykeu ( 3=110, I=100, P=010) nepegaHi NocAi40BHUM KOAOM, MOYMHAOYM
i3 cTapworo po3psaay. Onucatm cxemy umdpoBoro aBTomata Ha mosi Verilog.

3aedaHHA 5-28

BrKopucToBytouM miHimanbHe uncno RS-tpirepis nobyaysatu cxemy asTomata Mini, AKMIA 403BONAE BUABUTHU
B NpUIAHATIN nocnigosHocTi 6yks cnoso AHK. bykeu (4=110, H=011, K=100) nepeaaHi NocniA0BHMM KOAOM, NOUYMHA-
toumn i3 cTapworo po3paay. Onucatm cxemy umdpoBoro aBTomaTa Ha mosi Verilog.

3aedaHHA 5-29

BrKopucToBytouM MiHimanbHe yncno RS-Tpirepis nobyaysaTn cxemy asTomaTa Mini, AKMI f03BONSE BUABUTH
B NPUIHATINA nocnigosHocTi 6yks cnoso BIG. bykeu (B=110, 1=010, G=111) nepegaHi nocnigoBHUM KOAOM, NOYMHAOUN
i3 cTapworo po3psaay. OnucaTtn cxemy umdpoBoro aBTomarta Ha mosi Verilog.

3aedaHHAa 5-30

BuKopucTOBYOUM MiHiManbHe YMcno RS-Tpirepis nobyaysatu cxemy aBTomaTa Mini, AKMIA 403BONAE BUSBUTH B
NPUIHATIA NnocnigoBHocTi 6yke cnoso CON. Byksu (C=110, 0=001, N=101) nepeaaHi nocnigoBHUM KOAOM, MOYMUHAOUN
i3 cTapworo po3psaay. Onucatm cxemy umdpoBoro aBTomata Ha mosi Verilog.
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