QE HauioHanbHUi TeXHIYHMI YHiBEpCUTET YKpaiHU _,\/__))) . .
«KUIBCbKMWIA MONITEXHIYHWIA IHCTUTYT LOy'*/ Kadeapa papiotexHiunmx cucrem

ag imeHi ITOPA CIKOPCbKOIO»

IHPOPMATUKA 2

OCHOBUW OBYUCNIOBAIbHOI TEXHIKU
CUNABYC

ANA TeXHiYHnxX cneuianbHocrteut KMl im. Iropa CikopcbKoro

PEKBI3UTU HABYAJ/IbHOI AUCLMMNTIHU

PiBeHb BULLOI OCBiTH Mepuii (bakanaBpcbKuit)

Fany3b 3HaHb 17 EnekTpoHika, aBTOMATM3aL,ia Ta eNEKTPOHHI KOMYHiKauii

CneuianbHicTb 172 EneKTpOHHI KOMYHIKaL,ii Ta paioTexHika

OcBiTHA Nnporpama PagioTexHiuHi Komn’tOTepM30BaHi cuctemu

CraTyc gucumnniim HopmaTusHa

dopma HaBYaHHA OuHa (aeHHa)

Pik nigrotoBKku, cemectp 1 Kypc, 2 cemecTp

O6car aucumnniHm 4/120 (36 roauH — nekuji, 36 roamH — nabopaTopHi 3aHATTA, 48 roamH — CPC)

CemecTpoBuii KOHTpONb/ 3anik/moaynbHa KOHTpoAbHa poboTa/goMallHA KOHTPObHa poboTa
KOHTPOAbHI 3axoau

Po3knag 3aHATb http://rozklad.kpi.ua

MoBa BUKnaaaHHA YKpaiHCcbKa

IHpopmauia npo Nektopu: t.malenchyk@kpi.ua PhD, cT. BuKknagay ManeHuuk Tapac Bonognmm-

KepiBHUKa Kypcy / BUKna-  poswuy, +38(094)2466575.

Aavis NabopaTopHi/lpaKkTUYHi , K.T.H., gou,. MormabHuit Cepriii bBoprcosuy,
isearch@ukr.net, +38(068)071-22-25

Po3miwieHHsA Kypcy https://iot.kpi.ua/Ims

NPOrPAMA HABYAJIbHOI ANCLMNIHU

1. Onuc HaBYaNbHOI AUCUUNAIHK, TT MeTa, NpeaMeT BUBYEHHSA Ta pe3y/ibTaTu HaBYaHHA

1.1. Onuc Has4anbHOI ducyunAiHU

HaByanbHa AMcuMnAiHa CKNaAaEeTbCA 3 0AHOMO PO3ainy

1.2. Mema HasuasbHOI ducyunsaiHu

MeToto HaBYaNbHOI AMCUMMNIHM € NiArOTOBKa daxiBUsA, AKMA Mae 6a30Bi KoMNeTeHLji 3 Po3pobKM cxem

peanisauii KombiHaLiliHi Ta nocnigoBHICTHI UMdposmx Npuctpois (LIM) Ha ocHOBI NoriYHOT GYHKLLT.
MeToto HaBYaNbHOT AUCLMMNIHW € POPMYBAHHS Y CTYAEHTIB KOMNETEHTHOCTEIA:

e 3.aTHICTb 3aCTOCOBYBATM 3HAHHA Y NPaKTUYHUX cUTyaUiax (3K 02).

e 3HaHHSA Ta PO3YyMiHHA NpeaAMeTHOI 061acTi Ta po3ymiHHA npodecinHoi aisnbHocTi (3K 04).

e 31aTHICTb BUUTUCSA | OBONOAIBATU Cy4acHUMM 3HaHHAMMK.(30 07)

e 31aTHICTb BUABNATU, CTaBUTK Ta BMpilLyBaTu npobaemu (3K 08).

e 3paaTHiCTb BMpilIYBaTU CTaHAAPTHI 3aBAaHHA npodecinHoi AifANbHOCTI Ha OCHOBI iHGopMaLiliHOi Ta
6ibniorpadiyHoi KynbTypu i3 3acToCyBaHHAM iHPOPMALiIMHO-KOMYHIKaLUIMHUX TexHonorin i 3
ypaxyBaHHAM OCHOBHMX BUMOT iHpopMaLiliHoi 6e3nekun (DK 02).
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e 3aaTHiCTb 34iIMCHIOBATM KOMN'tOTEPHE MOAENOBAHHA MPUCTPOIB, CUCTEM i NPOLECIB 3 BUKOPUCTAHHAM
YHiBepcanbHUX NakeTiB NpUKnagHmx nporpam (K 04).

1.3. lpedmem susyeHHA QucyunaiHu

lpedmem Hae4anbHOI AUCYUNAIHU — CYKYMHICTb pilleHb MaTeMATUKM NOriKKM Ta onucy Ha mosi HDL
6a3oBux enemeHTiB LM, meToan miHimisauii noriyHMx GyHKLUIM ana peanisauii KombiHauiiHux LM B pisHMX
6a3ucax, metoam aHanizy pobotn LM ans nepesipkn peanisauii 3agaHMX NOrivYHUX PYHKLIM TaK 4acoBUX
napamertpis.

1.4. poepamHi pe3zynsmamu HA8YAHHA

e 3HaxoAuTK, OLIHIOBATW | BUKOPUCTOBYBATM iHOOPMaLLiO 3 Pi3HMX AxKepen, HeobxigHy Ana po3B’A3aHHA
npodeciiHNxX 3aBaaHb, BKAOYao4M BiATBOPEHHA iHpopMmaLii yuepes enekTpoHHMI nowyK. (MPH 18).

e  BmiTn onucaTtu noriyHy ¢yHKLito pisHMMKM cnocobamm Ta BUKOHATK Ti MiHimi3au,ito.

o BMIiTM CUHTE3yBaTU CXeMy CUHXPOHHOTO i aCMHXPOHHOrO NOCAIZOBHICTHOrO npucTpoto (undposoro
aBTOMaTy) 3a A0ro OnMcoMm.

e Bo/0A4iTK HaBMYKAMM aHani3y cxem KOMBiHaLiMHMX Ta NOCNIA0BHICTHUX NPUCTPOIB.

2. MpepeKBi3uTH Ta NOCTPEKBI3UTU JUCLUNIHU

Mepenik gucumnnid abo 3HaHb Ta YMiHb,
BO/IOAIHHA AKMMW HeobXigHi 3406yBavy BULLOI
OCBITU 4NA YCNiLWHOro 3aCBOEHHA ANCLUNANIHN

Mepenik aucumnnix,
AKi 6a3yl0TbCA Ha pe3ynbTaTax HaBYaHHA 3 A4aHOI ANUCLUNNIHK

OuncumnniHa BMBYAETbCA Ha OCHOBI npeameTis | ® «O6pobKa undposux curHanis Ha MIC B pagioTexHIYHUX

UMPPOBUX  TEXHOJNOMW  Ta  MpOrpamyBaHHA: cucTemax»
«IHpopmaTumKa. YactuHa 1. OcHoBu | e «Lindpose 06pobaeHHA cUrHaniB»
nporpamyBaHHA Ta aAropuTMmn» o «Mikpokomn'toTepHi BbYA0BaHi cucTeMu pasioKkepyBaHHA»

3. 3micT HaBYaNbHOI AUCUUNNIHN

Tema 1. MatemaTuyHi ocHoBM NobyaoBm UMdpPoBUX NPUCTPOIB 06POBAEHHA CUrHANIB.
Tema 2. ABTOMaTM3aLia MiHiMi3auii n1oriYyHUX GYHKLIN.

Tema 3. CMHTE3 NOTIYHMX CXEM Ha MY/AbTUMNIEKCOPaX.

Tema 4. MNocnigoBHICTHI UMdpPOBI NPUCTPOI.

Tema 5. Perictpu Ta ABINKOBI NiYNNBHUKN.

Tema 6. CUHTE3 CUHXPOHHUX Ta ACUHXPOHHMX NOCNIAOBHICTHMUX NPUCTPOIB.

Tema 7. Unodposi astomatm Mini i Mypa.

Tema 8. ApudmeTUYHI NpUCTpOi.

Tema 9. Undpo-aHanorosi i aHanoro-undposi nepeTsoptosadi.

4. HaByanbHi matepianu Ta pecypcum

basosa nitepartypa:

1. MorunbHuit C.b. IHdopmaTMKa. Y.2. OCHOBM 06YMCNIOBANbHOT TEXHIKKN: JTABOPATOPHUIN NPAKTUKYM [ENEKTPOHHWI
pecypc]: HaBYaAbHUI NOCIBHUK ANA 3006yBaviB cTyneHa 6akanaBpa 3a crnewjianbHicTio 172 «EnekTpoHHI KomyHiKau,ii Ta
pagjotexHika» / C.b6.MorunbHuin, 1.4.0pKywa; KNI im. Iropsa CikopcbKoro. — EnekTpoHHi TekcTosi gaHi (1 dann: 2,3
M6aiT). — Kuis: KNI im. Irops Cikopcbkoro, 2023. — 84 c. — HasBga 3 ekpaHa.

2. PabeHbkuit B. M., ylikos B. A., T'yauii B. . Undposa cxemoTtexHika: Hasuy. nocibHUK. - Jlbeis: “Hoewuit CeiT-2000”,
2020.- 736 c.

3. MatieHko M.M. NMpoekTyBaHHA UMPpoBMx NpPUCTPOIB. - K: «Jlipa-K», 2018, - 364 c.

4. AHanis, CMHTE3 | NPOEKTYBaHHA LMOPOBUX CUCTEM KepPyBaHHSA : HaBY. nocibHKK / C. M. Ecaynos, O. ®. babiuesa;
XapkiB. HaL. YH-T micbK. rocn-Ba im. O. M. bekeTtoBa. — Xapkis : XHYMT im. O.M. beketoBsa, 2018. — 150 c.

5. Bopobitosa O.M. Undposi npuctpoi: Hasy. noci6. —Y. 2 / O.M. Bopobiiosa, M.MM. CaBuubka, t0.B. dneitta. — Ogeca:
OHA3 im. O.C. Nonosa, 2016. — 80 c.

6. Measeauk A.[l. CxemoTexHika undpoBmx npucTpois: HaByanbHU NOCiOHMK. 36ipHMK 3a4a4. Ogec. Hau, NOITEXH.
yH-T — Opeca: Hayka 1 TexHika, 2009. - 322 c.
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DopaTtkoBa nitepartypa:

1. PagjoTexHika: EHUMKAONEANYHMIA HaBYaAbHUIA A0BIAHUMK: Hasu. MocibHKK /3a pea. 0. /1. Masopa — K: Buuwa
wkKona, 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.

IHpopmaLiiiHi pecypcu IHTepHeTy:
1. CaliT gucTaHUiMHOro HaBYaHHA Ha naatdopmi Moodle Akagemii Mikrotik: - http://iot.kpi.ua/Ims/
2. Mnatdopma gucTaHuUiMHOro HaByaHHA «CikopcbKui»: - https://www.sikorsky-distance.org/

HABYANIbHUIA KOHTEHT

5. MeToauKa onaHyBaHHA HaBYa/ibHOI AUCUUN/IHW (OCBITHBOrO KOMMOHEHTA)

5.1. Po3no0din 3aHAMb 30 memamu

Tema 1. Jlekuia 1. OCHOBHi 3aKOHM anrebpu NOriKK
Jlekyia 2. NMOHATTA KOMBIHALINHUX LMDPOBUX CXEM.
Tema 2. Jlekuia 3. ABTomaTtun3auisa miHimisauii noriyHnX yHKLINA.
Jlekuyia 4. Onuc Ta peanisauia cxem NPoOCcTUX KombiHauitHUX NPUCTPOIB.
Tema 3. Jlekyis 5. KombiHauiliHi npuctpoi 3 onnucom Ha Verilog.
Jlekuyia 6. CUHTE3 cxem KOMbBiHaLiMHMX NPUCTPOIB.
Tema 4. JleKkyia 7. Tpurepm.
Jlekyia 8. Tpyrepwu 3 TaKTyBaHHAM Nepenasom CUrHany.
Tema 5. JleKkyia 9. Perictpu.
Jlekuyia 10. [BiNKOBI NiYNNBbHUKN.
Tema 6. JleKkyisa 11. CUHTE3 CUHXPOHHUX MNOCANIA0BHICTHUX NPUCTPOIB.
Jlekyisa 12. CNHTE3 aCUHXPOHHUX MOCAIAOBHICTHUX NPUCTPOIB.
Tema 7. Jlekuyia 13. CUHXPOHHI umdposi asTomatn Mini i Mypa.
Jlekuyia 14. Onuc Ha mosi Verilog LLA Mini i Mypa.
Tema 8. Jlekuia 15. ApudmeTnyHi npmcTpoi.
Jlekuyia 16. BAKOHaHHA onepawin MHOXeHHA Yucen.
Tema 9. Jlekuia 17. Undpo-aHanorosi i aHanoro-undposi nepetTsoptoBai.
Jlekyisa 18. Curma-genota ALM.
MoaynbHa KOHTpo/ibHa poboTa (MKP) (TecTu npu AUCTaHLiMHOMY HaBYaHHI):
1.3aTemoro 7.
MigrotoBKa 40 3aniky
3anik

5.2. Memooduka onaHysaHHsA

Jlekuyii

Nekuia 1. OcHOBHi 3aKOHM anrebpu noriku

3MmicT nekuji:
1. TNoHATTA noriyHoi PyHKLii Ta 3aKOHM anrebpu Noriku.

2. NoriyHi onepaTopu B mosi Verilog.
3. KopayBaHHA noTeHUianis, NOHATTA BU3HAYANbHOrO NOTEHLiany.

Nekuia 2. MoHATTA KOMbiHaLiiHUX LMPpPOBUX CXem

3MmicT nekuji:
1. EnemeHTapHi KOMBiHaLiNHI cxemu: HaniBcymaTop, 04HO PO3pPAAHMIN cymaTop, AelndpaTop.
2. Peanisauis KombiHaLUiMHUX NPUCTPOIB B Pi3HUX DBa3uncax.

Nekuia 3. ABTOMaTK3ayia MiHimisauii noriuHnx GpyHKuUin

3MmicT nekuji:
1. BuKopucTaHHA KapT KapHo ana miHimisauii norivHnx GyHKuii.
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2. OcobaumBocCTi MiHimi3awii npy Yncni aprymeHTiB binblle YOTUPBLOX.

Nekuia 4. Onuc Ta peanisauia cxem NPoOCTUX KOMBiIHALIMHUX NPUCTPOIB
1. Onwuc Ha Verilog HaniBcymaTopa, cymaTopa.
2. Wwnodpatop, aewmndpatop, eNeKTPOHHI KOMyTaTOpPM.

Nekuia 5. Kom6iHauiHi npuctpoi 3 onucom Ha Verilog

3MmicT nekuji:
1. MynabTnnnekcopwm.

2. KoponepetsoptoBaui.
3. Onuc mynbTMNAEKCOpiB Ta KogonepeTBoptoBadiB Ha Verilog.

NekKuina 6. CuHTE3 cXxem KOMbGiHaLiiiHUX NpUCTpoiB

3MicT nekKuii:
1. CuHTe3 cxem Ha My/AbTUNAEKCOPaXxX 3 BUKOPMUCTAHHAM KapT KapHo.

2. CrpyKkTtypw case Ta if ana onucy Ha Verilog KombiHaLiiHWUX NPUCTPOIB.
NeKuia 7. Tpurepun

3MmicT nekuji:
1. TMocnigoBHICTHI NPUCTPOI.
2. RS-tpurepm.
3. D-tpurep, T-tpurep.

NeKuina 8. Tpurepu 3 TaKTyBaHHAM Nepenagom curHany

3MmicT nekuji:
1. Tpurepu 3 BHYTPIiLWLHbOI 3aTpUMKOIO: RS-Tpurepw, JK-tpurep.
2. Onwuc Tpurepis Ha Verilog.
3. [AuHamiuHuit Tpurep.

NeKuia 9. Perictpu

3MmicT nekuji:
1. Perictpu: nocnigoBHi, NapanenbHi, yHiBepcabHi.

2. Onwuc pericTtpis Ha Verilog.

Nekuia 10. ABiNKOBI NiUNNbHUKH

3MmicT nekuji:
1. CMHXPOHHI Ta aCMHXPOHHI ABINKOBI NIYNNBHUKN.

2. Onwuc aBinKkosux niunnbHUKIB Ha Verilog.

NekKuia 11. CMHTe3 CMHXPOHHUX NOCNIA0BHICTHUX NPUCTPOIB

3MmicT nekuji:
1. MeToam cUHTE3Y CUHXPOHHUX NiYUABHUKIB 3 AOBIABHUM MOAyNEM NiYoU.

2.  OnuC CUHXPOHHUX NIYNNABHUKIB 3 A0BINBHUM Moay/iem Niu6m Ha Verilog.

Nekuin 12. CUHTE3 aCMHXPOHHUX NOCAI[O0BHICTHUX NPUCTPOIB

3MmicT nekuji:
1. CuHTEe3 aCMHXPOHHUX AIYNNBHUKIB 3 A0BINbBHUM MOAYyAEM Nivbun.

NeKuia 13. CUHXPOHHI undpposi aBTomatn Mini i Mypa

3MmicT nekuji:
1. Mobyaosa HanpasneHoro rpada undpposoro asTomara (LA).

2. TMobyaosa LA Ha Tpurepax 3 MiHimi3aLieto norivHnx GyHKUii.

NeKuia 14. Onuc Ha mosi Verilog LA Mini i Mypa

3MmicT nekuji:
1. Onwuc UA Ha Verilog 3 BUKOpUCTaHHAM Hanpas/seHoro rpada.

Nekuia 15. ApupmeTnuHi npucrpoi

3MmicT nekuji:
1. baratopo3pAagHi cymatopu.
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2. ApuPMETUKO-NOTNIYHMIA NPUCTPIN.

Nekuin 16. BUKOHAHHA onepaLiii MHOXEHHA uncen

3MicT nekKuii:
1. OCHOBHi MeToAM BUKOHAHHA MHOMEHHA Yncen.

2. MeTtoam NMPUCKOPEeHHA BUKOHAHHA MHOXeHHA Yncen.

Nekuia 17. Undpo-aHanorosi i aHanoro-undpposi nepetBoploBadi

3MmicT nekuji:
1. Metoau undpo-aHanorosoro (LLAM) i aHanoro-umdposoro nepetsopeHHs (LAM) curHanis.
2. Cxemwu LAM i ALMN: nocnhigoBHOro npnbAnKeHHs, NOABIMHOrO iHTErpyBaHHA, NapasiesbHi.

NeKuia 18. Curma-genbta ALMN

3MmicT nekuji:
1. NMpuHuMn nobyaosu curma-gensbta ALLIM.

2. Curma-genbta AL BUCOKMX NopAaaKiB.
JlabopamopHi pobomu

Na6opartopHa poborta 1. locniaKeHHA nabopaToOpHOro makeTty Ana anapaTHOro MoAeN0BaHHA NOFIYHUX
cxem

TeopeTnyHa YacTmHa

O3HallOMNEHHA 3 MOX/IMBOCTAMM NAATU KepyBaHHA nabopaTopHMM MmakeTom Ta ocobanmsocTAMM
anapaTHOro MOAEeNtOBAHHA HA MAaKeTHMX NaaTax. BukopuctosyeTbca 74 cepia mikpocxem.
BMKOPUCTOBYETLCA MaTepia METOAMYHMNX BKA3iBOK, PO3MilLeHNX Ha pecypci IHTepHeT ana CPC.

MpaKTM4Ha YacT1Ha Nig Yac poboTtu B ayanTopii

1. O3HaMoOMUTUCA 3 NPUSHAYEHHSAM BUBOAIB Ta BXiAHUMU/BUXIGHUMM CUTHANAMM NAATU KePYBaHHSA.

2. BMBUYMTM npu3HayeHHA OCHOBHWX BUBOAIB Ta CUFHANIB MIKpOCXeM, AKi BUKOPUCTOBYHOTbCA B NAaTi
KepyBaHHA.

3. MobyaysaTun noriyHy cuctemy ana GopmMyBaHHA NOCAIA0BHOCTI ABiMKOBOro 4-x po3pAAHOro Koay Ha BUxoa,
NiYMNbHUKA 3 iIHOMKALIEI BUXIAHUX CUTHANIB NiYMIbHUKA 33 ZONOMOrOH CBITNI0AIOAHUX IHANKATOPIB Ta 7-MU
CErMmeHTHOro iHAMKaTopa 3i CNibHMM aHOAOM.

4. 3rigHo BapiaHTy 3aBAaHHA nobyayBaTM MepeTBOPHOBAaY ABIMKOBO-AECATKOBOrO Koay B Kopg
CEMMCErMEHTHOrO iIHAMKATOPA 3i CNiIbHUM KaTo4OM AN1A 2-X CEerMEHTIB Ta peanisyBaT CXeMy Ha MaKerTi.
OdopmneHHs NpoToOKoAy i Moro 36epexkeHHn y BiANOBIAHIN Nanui 3aBaaHHA Ha naatopmi Moodle.
[paKTM4Ha YacTMHa ANA CaMOCTIMHOT PoboTK

3aBAaHHA Ta KOHTPOJ/IbHI MUTAHHA ANA CaMonepeBipKN BUKNAAeHi Ha iHbopmaLliitHoMy

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

NabopartopHa po6oTa 2. CtBopeHHs npoeKTy B CAMP Quartus 3a gonomoroto rpagiuHoro BBegeHHsA
cxemu

TeopeTtnyHa YacTuHa

BuBueHHs iHTepdelicy CAMP Quartus Ha npuknagi npoekTyBaHHA uudposoro npuctpoto (LM) Ha
nporpamoBaHilt NoriyHi iHTerpanbHin cxemi (MIC - FPGA) meToaom rpadiyHOro BBeeHHA CXeMu.
BMKOPUCTOBYETLCA MaTepian METOAMYHMNX BKA3iBOK, PO3MilL,eHNX Ha pecypci IHTepHeT ana CPC.

MpaKTM4Ha YacT1Ha nig Yac poboTu B ayanTopii

3anucaTtu noriyHy ¢yHKLito 3rigHO 3a4aHOro BapiaHTy i ctBopuT npoeKkT B CAMNP Quartus, BUKOpUCTOBYOYU
rpadivuHe BBeaeHHA cxemu LIM. MNepeBipuTn pe3ynbTaT 3a AOMNOMOIOK CUMYAALIT, 3p0OUTU BUCHOBKK Ta
BiANOBICTU HA KOHTPO/IbHI NUTAHHA.

OdopmneHHs NpoToKoAy i Moro 36epexkeHHn y BiANOBIAHIN Nanui 3aBaaHHA Ha naaTtopmi Moodle.
3aBAaHHA AN camocTiliHOI poboTu

3aBAaHHA Ta KOHTPOJIbHI MUTAHHA ANA CaMonepeBipKN BUKNAAeHi Ha iHbopmaLliiHoMy

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

NaboparopHa po6oTa 3. MiHimizauia noriuHnx ¢pyHKUi 32 gonomoroto KapT KapHo Ta ix peanisauia Ha
MiKpocxemax 74 cepii
TeopeTnyHa YacTmHa
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OTpumaTti BMiHHS 3 MiHiMmi3aLii norivHMx PyHKUiM 3a gonomoroto KapT KapHO Ta NpakTU4YHOI peanisauii
MiHimi3oBaHOT PpyHKLii Ha Mmikpocxemax 74 cepil.

BukopucTosyeTbca maTepian Jlekuii 3 Ta pecypcy IHTepHeT ana CPC.

MpaKTM4Ha YacT1Ha nig Yac poboTtu B ayanTopii

Posrnagaetbca GyHKLUiA 4-X 3MiHHMX 3aAaHa Ha Habopax aprymeHTiB (3rigHo BapiaHTy).

1. MiHimi3yBaTu noriyny ¢yHKLUi0 32 Aonomorot KapT KapHo Ta nobyaysaTu foridHi cxemu B 6a3mcax I-HE i
ABO-HE.

2. 3ibpatn cxemy Ha makeTi (B ogHomy 3 6a3ucis: I-HE abo ABO-HE), BUKOPUCTOBYIOYM MOHTaKHI NaaTw,
nepemmnyKkmn Ta Mikpocxemm 74 cepii.

3. OpopmMUTK NPOTOKO pe3y/ibTaTiB MiHIMI3aLiT 3 BUKOPUCTAaHHAM KapT KapHo.

OdopmaeHHs NpoTOKoAY i Moro 36epexkeHHn y BiANOBIAHIN Nanui 3aBaaHHA Ha naaTtopmi Moodle.
3aBAaHHA AnA camocTiliHOI poboTu

3aBAaHHA Ta KOHTPOJIbHI MUTAHHA ANA cCaMonepeBipKN BUKNAAeHi Ha iHbopmaLiiHoMy

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

NabopartopHa po6oTa 4. MpoeKkTtyBaHHA LM, BUKOPUCTOBYIOUM ONUC CTPYKTYPHOI cXeMu Ha moBi Verilog
TeopeTtnyHa YacTuHa

BuBuntM metoam npoektyBaHHa LM 8 CAMNP Quartus gna peanisauii Ha MJ11C yepe3s onuc CTPYKTYPHOI cxemu
Ha mosi Verilog HDL.

BukopucTosyeTbca maTepian Jlekuii 4 Ta pecypcy IHTepHeT ana CPC.

MpaKTM4Ha YacT1Ha nig Yac poboTu B ayanTopii

1. 3anuncatu noridyHy yHKUito 4-X 3MiIHHUX 3rigHO 3a4aHoro BapiaHTy i cTBOpuTKU NpoekT B CAMP Quartus,
BUKOPUCTOBYOYM onmnc cxemmn Ha mosi Verilog HDL ans npuctpoto, Wo NPOEKTYETLCA.

2. MepeBipnTK pe3ynbTaT 3a A4ONOMOro CUMYAALT, 3BePHYBLUW yBary Ha 3aTPUMKK B peasibHiii Mmikpocxemi,
3p06MTU BUCHOBKM.

OdopmneHHs NpoTOKoAY i Moro 36epexkeHHn y BiANOBIAHIN Nanui 3aBaaHHA Ha naaTtopmi Moodle.
3aBAaHHA AnA camocTiliHOI poboTu

3aBAaHHA Ta KOHTPOJIbHI MUTAHHA ANA cCaMonepeBipKN BUKNAAeHi Ha iHbopmaLliiHoMy

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

NabopartopHa po6oTa 5. MpoektysaHHA LM Ha mynbTUnaeKcopi 3 onucom Ha mosi Verilog
TeopeTnyHa YacTmHa

OTpMMaHHA HaBWMKIB MPOEKTYBaHHA LM Ha MynbTUNAeKcopi 3 ONMCOM MOro NOBEAIHKM Ta CTPYKTypu
MynbTUNAeKkcopa Ha mosi Verilog HDL.

BukopucTosyeTbca maTepian Jlekuii 6 Ta pecypcy IHTepHeT ana CPC.

MpaKTM4Ha YacT1Ha nig Yac poboTu B ayanTopii

1. MobyaysaTtn Ha mikpocxemax KP1533KIM2 cxemy foriyHOro npucTpoto.

2. HaBecTu noriyHunit onnc cxemum Ha moBi Verilog 3 BUKOpUCTaHHAM CTPYKTYpU case.

OdopmneHHs NpoTOKoAY i Moro 36epexkeHHn y BiANOBIAHIN Nanui 3aBaaHHA Ha naaTtopmi Moodle.
3aBAaHHA AnA camocTiliHOI poboTu

3aBAaHHA Ta KOHTPOJIbHI MUTAHHA ANA CaMonepeBipKN BUKNAAeHi Ha iHbopmaLiiHoMy

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

Nab6opartopHa po6oTa 6. MogentoBaHHA LUPPOBUX CXEeM 3 BUKOPUCTAHHAM NapamMeTPUUHUX e/leMeHTIB
TeopeTtnyHa YacTuHa

HabyTTa gocsiay BUKOpUCTaHHA NapameTpudHmnx enemenTis B8 CAMP QUARTUS Il, ekcnepumeHTanbHe
AOCNIAXKEHHA NiYNNbHUKIB, NOBYA0BaHUX Ha iX 0cHOBI. MapameTpuuHi enemeHTn (LPM function) — ue
BUKOPUCTAHHA BXKE roTOBMUX MeradpyHKLiA CMCTEMWN NPOEKTYBAHHA Ans peanisauii pisHmx LUM. Ui dyHKui
MatoTb NEBHY KiNbKiCTb NapameTpiB, AKi 3a4at0TbCA KOPUCTYBAYEM, B 3aN1€XKHOCTI Big, HEOOXiAHUX TEXHIYHNX
XapPaKTEPUCTMK MPUCTPOID, AKMIA NPOEKTYETLCA.

BukopuctosyeTbca maTepian Jlekuii 11 3 pecypcy IHTepHeT gna CPC.

MpaKTM4Ha YacT1Ha nig Yac poboTu B ayanTopii

1. BUKOHaTV NPOEKTYBAHHA €NEKTPUYHOI CXEMU CUHXPOHHOTIO NiYMAbHUKA 3 AOBIIBHUM Mogynem nivbu Ha
napameTpuyHi enemeHTn CAMP QUARTUS I, aknit 3apaetbea 3rigHo Tabauui BapiaHTiB 3aBaaHb.

2. MepeBipnTN pobBOTY CXEMU B CUTHA/IbHOMY peaaKTopi, BiANOBICTU Ha KOHTPOJIbHI MUTAHHSA.
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OdopmaeHHs NpoTOKoAY i Moro 36epexkeHHn y BiANOBIAHIN Nanui 3aBaaHHA Ha naaTtdopmi Moodle.
3aBAaHHA AnA camocTiliHOI poboTu

3aBAaHHA Ta KOHTPOJIbHI MUTAHHA ANA CaMonepeBipKN BUKNAAeHi Ha iHbopmaLiiHoMy

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

Na6opartopHa po6orTa 7. NMoBeaiHKoBuUi onuc Ha moBi Verilog npu NpoeKkTyBaHHI CUHXPOHHOIO
NiYMNbHUKA

TeopeTnyHa YacTmHa

Bukopucrosyetbca maTepian Jlekuii 11 ta pecypcy IHTepHeT ana CPC.

MpaKTM4Ha YacT1Ha nig Yac poboTu B ayanTopii

1. BUKOHATU CUHTE3 CUHXPOHHOTO NiYMIbHUKA Ha JK-Tpurep 3 mogynem nivbu 3rigHo BapiaHTy 3aBAaHHA.
2. CtBopuTm npoekT B CAMP QUARTUS 1.

3. 3a gonomorot cumynauii nepeBipnTn poboTy peanizoBaHOro NiYnabHUKa.

OdopmaeHHs NpoTOKoAY i Moro 36epexkeHHn y BiANOBIAHIN Nanui 3aBaaHHA Ha naaTtdopmi Moodle.
3aBAaHHA AnA camocTiliHOI poboTu

3aBAaHHA Ta KOHTPOJIbHI MNTAHHA ANA CaMonepeBipKN BUKNAAeHi Ha iHbopmaLiiHoMy

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

NabopartopHa po6oTa 8. CUHTE3 AaCUHXPOHHUX LMPPOBUX ABTOMATIB

TeopeTnyHa YacTmHa

Bukopucrtosyetbca maTepian Jlekuii 11 ta pecypcy IHTepHeT gna CPC.

MpaKTM4Ha YacT1Ha nig Yac poboTu B ayanTopii

1. BUKOHATU CMHTE3 aCMHXPOHHOIO NiYnAbHMKA Ha JK-Tpurep 3 moaynem nivbwm 3rigHoO BapiaHTy 3aBAAHHA.
2. CtBopuTyn npoekTt B CAMP QUARTUS I

3. 3a gonomorow cumynauii nepeBipnTn poboTy peanisoBaHOro aCUHXPOHHOIO NiYNNbHUKA.
OdopmneHHs NpoToKoAy i Moro 36epexkeHHn y BiANOBIAHIN Nanui 3aBaaHHA Ha naaTtopmi Moodle.
3aBAaHHA AnA camocTiliHOI poboTu

3aBAaHHA Ta KOHTPOJIbHI MUTAHHA ANA CaMonepeBipKN BUKNAAeHi Ha iHbopmaLliiHoMy

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

Na6oparopHa po6oTa 9. MPOEKTYBaHHA CUHXPOHHUX UndpoBux aBTomatis Mini Ta Mypa

TeopeTnyHa YacTmHa

B poboTi HeobxiaHO nobyaysaTh HanpasaeHui rpad cuHxpoHHoro LIA (Mini abo Mypa), Akuii ao3BonAe
BUSABUTU NEBHY NOCAIA0BHICTb ABIMKOBUX CUMBOJIIB.

Bukopuctosyetbca maTepian Jlekuii 13 ta pecypcy IHTepHeT ana CPC.

MpaKTM4Ha YacT1Ha nig Yac poboTu B ayanTopii

1. Nobyayeatn HanpaBaeHui rpad UA ana BusBneHHA KOoAo0BOI KOMbGiHaUii ABIMKOBUX CMMBOIB, 3aAaHOi
Bi4NOBIAHMM BapiaHTOM.

2. OnucaTtn oTpmmaHnii rpad Ha mosi Verilog.

3. BUKOHaTU cumynsauito peanisosaHoro LIA.

OdopmaeHHs NpoTOKoAY i Moro 36epexkeHHn y BiANOBIAHIN Nanui 3aBaaHHA Ha naaTtdopmi Moodle.
3aBAaHHA AnA camocTiliHOI poboTu

3aBAaHHA Ta KOHTPOJIbHI MNTAHHA ANA CaMonepeBipKN BUKNAAeHi Ha iHbopmaLliiHoMy

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

Mpumimka: TpuBanicTb BUKOHAHHA nabopaTopHux pobit 4 roa. MNpu BUKOHAHHI nabopaTtopHux pobit B
OUCTaHLUIMHOMY pPeXuMi MOXKAUBI KOPUIyBaHHA 4acy iX BMKOHAHHA B CTOpPOHY 36inbweHHA. Mpu ubomy
MOXNMBE 3MeHLWeHHA Yucaa J1P.

6. CamocrTiitHa po6oTa 3406yBayiB BULLOI OCBITU

Jo camocTiiHOi poboTU CTyAEHTIB BK/IKOYAETLCA MiArOTOBKA A0 AYAUTOPHUX 3aHATb LUAAXOM OMAHYBaHHA
maTepianis nekujin, BMB4eHHA 6a30B0OI, 4OAATKOBOI NiTEPATYPU, BUKOHAHHA NabopaTopHUX PoobiT.

Temu 1.
CPC niarotoBKMn A0 MOAYbHOI KOHTPO/IbHOI poboTK.
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Tema 2. ABTomaTtmnsauia miHimisauii noriuHux GpyHKuii.
CPC po NNabopaTtopHux pobit 1 — 4.

Tema 3. CMHTE3 NOriYHUX CXEM HA MYIbTUNAEKCOpPaX.
CPC po NNabopatopHoi poboTn 5-6.

Tema 4. NocnipoBHicTHI uMdpoBiI NpUCTpOI.
CPC po NNabopaTtopHoi pobotn 7.

Tema 6. CMHTE3 CMHXPOHHUX Ta AaCUHXPOHHUX LLMPPOBUX AaBTOMATIB.
CPC po NNabopaTtopHoi poboTtu 8.

Tema 7. Undposi aBtomatn Mini i Mypa.
CPC po NNabopaTtopHoi poboTtun 9.

BUKOHaHHA AOMalLHbOT KOHTPOAbLHOI poboTh (AKP) (TecTM Nnpu AMCTaHUIMHOMY HaBYaHHI).

MigrotoBKa A0 3aniKy.
MONNITUKA TA KOHTPO/J1b

7. NonitTMKa HaBYaNbHOI AUCUUNNIHK (OCBITHDOrO KOMMNOHEHTA)

7.1. ®opmu pobomu

NeKuji npoBOAATLCA 3 BUKOPUCTAHHAM HAO4YHMX 3acobiB NpeacTaBAeHHA MaTepiany Ta 3 BUKOPUCTAHHAM
MEeTOAMYHMX MaTepianiB, AOCTYN A0 AKMX HAaaBHUM y 3400yBaviB BMWOI OCBiTU. CTyAEHTU OTPUMYIOTb BCi
maTtepiann 4yepes HaB4yanbHy naatpopmy Moodle, e-mail, kKamnyc. [ns chinKkyBaHHA Ta KOHCYAbTaLin
BMKOPUCTOBYETLCA telegram-rpyna.

3006yBauyi BMLLOT OCBITK 3a/1y4atoTbCA 40 06roBOPEHHS IEKLiMHOro MaTepiany Ta 3a4atoTb MMTAHHA, LWOAO
Moro cyTHocTi.

Mpn BMKOHaHHI nabopaTopHUX POBIT 3acTOCOBYOTbCA POPMM IHAMBIAYANbHOI Ta KONEKTUBHOI poboTH
(RomaHaHa poboTa, napHa poboTa) ana peanisauii 3aBgaHb BMKN3Za4ya Ha HabyTTA HaBMYOK CaMOCTIAHOI
NpaKTU4YHOI poboTu.

Mig 4ac BMBYEHHA KypCy 3aCTOCOBYKOTbCA CTpaTerii aKTMBHOIMO i KOJIEKTUBHOIO HaBYaHHA, AKi
BM3HAYaOTbCA HACTYNMHMMM METOLAMM | TEXHONOTIAMM:

1. metoan npobnemHoro HaByaHHA (NPOBGAEMHUIA BWKNAA, 4aCTKOBO-MOLUYKOBUI (eBpUCTUYHA
beciga) i focniAHUUbKKUIA MeToA);

2. ocobucticHo-opieHTOBaHI (po3BMBalOYi) TEXHONOTIi, 3aCHOBaHI Ha aKTUBHUX dopmax i meToaax
HaBYaHHA («MO3KOBUIA LUTYPMY», «aHani3 CUTyaLin» TOLLO), ANCKYCIMHMIA meToA;

3. iHdopMmaUiNHO-KOMYHIKaLUiMHI TexHonorii, wo 3abe3nevyoTb NpPob6AEMHO-A0CNIAHNLBKUI
XapaKTep npouecy HaBYaHHA Ta aKTUBI3aUuilo camocTiliHOi poboTn 3406yBaviB BULLOI OCBITU
(enekTpoHHI npeseHTaLi, 3aCTOCYBaHHA HAa OCHOBI KOMM'IOTEPHUX | MyNbTUMeAiiHUX 3acobis
NPaKTUYHUX 3aBAaHb (TECTU), LONOBHEHHSA TPAAULIMHMX HAaBYAIbHUX 3aHATb 3acobamm B3aemog,ii
Ha OCHOBi MepeXKeBUX KOMYHIKaLiMHUX MOXAMBOCTeN (NporpamHi 3acobu, mobinbHi AoaaTkM
TOLWO);

4. nNOACHIOBANIbHO-INIOCTPATUBHUIN METOA,

7.2. lpasuna 8i08i0y8aHHA 3aHAMb

3aHATTA MOXXYTb MPOBOAWUTUCHb B HABYANbHWUX AYAMTOPIAX 3rigHO po3KNaady. TaKoXK 3aHATTA MOXYTb
NPOBOAUTUCH ANCTAHLINHO B aCMHXPOHHOMY PEXUMI 3 BUKOPUCTAHHAM HaBYanbHOi naaTtdopmm Moodle 3
OfHO3Ha4YHOW igeHTUdIKauieto 3p00yBava BMLWOI OCBiTU. [poBeAEeHHA 3aHATb OHNAWH NOBUHHE 6yTu
nepeabayeHe BignosigHMm Hakasom no KIl im. Iropa CikopcbKoro.
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3a HaABHOCTI NOBAXXHWUX MPUYUH 3400yBayY BULLOT OCBITM MOBWHEH 3aBYacHO (3a 1 AeHb) NOBIZOMUTH
BMK/Iagaya npo NPUYMHM MOXKAMBOTO MPOMYCKY KOHTPOAbHOro 3axoay. Bci KOHTposbHI 3axoan (Tectn) B
AUCTaHLUIMHOMY pPeXUMi NPOBOAATLCA CUHXPOHHO (OAHOYACHO ANA BCiX CTYAEHTIB).

AKLL,0 3aBYaCHO NOBIAOMMUTU He BAANOCH, 3406yBay BMLLLOI OCBITM NPOTAFOM O4HOMO TUXKHS Ma€E 3B'A3aTUCh
3 BMK/IagayeM A4/1A NOroaKeHHA GopmMu i NopaLKy yCyHEeHHA 3aboproBaHoOCTi.

AKWO ayaMTOpHE 3aHATTA BMMAZAE HAa Hepobounit aeHb (CBATKOBMI, MamM'sTHUM Towo), TO MaTepian
TAKOro 3aHATTA YaCTKOBO MNepexoAuTb B KaTeropito «CamocTiitHa poboTa 3406yBadiB BULLOI OCBITUY», a
YACTKOBO A0AAETHCA A0 HACTYMHOIMO 3aHATTA.

7.3. lMpasuna npu3HayeHHA 300X04y8asAbHUX Ma wmpagHux 6anis

3aoxo4yBanbHi 6anu:

+10 6anis — cTyaeHTYy aBTOPY CTaTTi (A0NOBIAi Ha KOHdepeHLi) 3a TeMaTMKO Kypcy (TibKM 3a YMOBM
NnoAaHHA KOMMJIEKTY MaTepianis).

Cyma Bcix 3a0x04yBasibHUX H6aniB He Mmoxe nepesuulysaTn 10 6anis.

LWTtpadHi 6banu:

-1 6an 3a 3aTPUMKY 3aBaHTaXKeHHs nNpoTokony JIP (NoHaz 2 TUXKHI) Ta BiACYTHICTb 63 NoBasKHUX
NPUYMNH Ha NabopaTopHil poborTi.

8. MonituKa yHiBepcutety

8.1. Monimuka w000 akademiyHoi 0obpovyecHocmi

MoniTnKa Ta NPMHUMNIN aKkagemivyHoi AobpoyecHOCTi BU3HaYeHi y po3aini 3 Kogekcy yecti HauioHanbHoro
TexHiYHoro yHiBepcuteTy YKpaiHM «KUIBCbKUI MNOAITEXHIYHUI IHCTUTYT imeHi Iropa CikopcbKoro».
HetanbHiwe: https://kpi.ua/code

8.2. Hopmu emuyHoi nosediHKku

Hopmu eTUYHOI NOBEeAIHKM CTYAEHTIB i NPaLiBHUKIB BU3HaYeHi y po3aini 2 Kogekcy yecti HauioHanbHoro
TeXHIYHOro yHiBepcuteTy YKpaiHM «KUIBCbKUI NOAITEXHIYHMI iIHCTUTYT iMeHi Iropa CikopcbKoro».
HetanbHiwe: https://kpi.ua/code

OLUIHIOBAHHA TA KOHTPO/JIbHI 3AXOAU

9. BUam KOHTPO/IIO Ta PEUTUHIOBA CUCTEMA OLiHIOBaHHA pe3ybTaTiB HaBYyaHHA (PCO)

9.1. Budu KoHmposio

Buo KoHmposnto Cnocib KoHmposo

1. MogynbHa KOHTPO/IbHa po6oTa (TeCTyBaHHSA).

2. BUKOHAHHA Ta 3aXMCT AOMALUHbOI KOHTPO/IbHOI PO6OTH.
3. BUKOHAHHA Ta 3axMCT 1abopaTopHUX pobiT.

MomouyHuli KoHMposb

MpoBoauTbCA ABIYI HAa cemecTp AK MOHITOPUHI NOTOYHOrO CTaHy BUKOHAHHA BUMOT
cunabycy
Cemecmposuli KoHmposne | 3anik

KaneHdapHuli KoHmposb

9.2. PelimuHzao8a cucmema OUiHHOBAHHSA pe3ysabmamie Ha84YAaHHSA

OujiHIOBaHHA NPOBOAMTLCA 38 PEMTMHIOBOO CUCTEMOIO, AIKA BUK/IageHa B cunabyci.

foN0BHa YacTUHA PenTUMHIY cTygeHTa GOpPMYETbCA Yepe3 aKTMBHY ydyacTb Yy nabopaTopHux poboTax,
OTPMMaHHA pe3ynbTaTiB MOAY/NbHOI KOHTPOJIbHOI Po60TK (TecTiB) Ta BUKOHAHHI AOMALLHbOI KOHTPObLHOI
poboTu.

MogaynbHy KOHTPONLHY POBOTY Ta 3a/iK NPOBOAMUTL IEKTOP - BUKNAAAY Kadenpu pasioTeXHIYHUX CUCTEM.

1) MomoyHuii KOHMPOonb

MpoBOAATLCA eKCNpec-onuMTyBaHHA 33 TEMOIO 3aHATTA, BUKOHAHHA TECTOBMX 3aBAaHb, 06roBopeHHs
NpPaBOBUX KENCiB, NiArOTOBKAa NPOEKTIB AOKYMEHTIB
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PelTUHI CTyaeHTa CKNadaeTbea 3 6anis, WO OTPUMYIOTHCA 3@ EKCMNPEec-ONUTYBaHHA 33 TEMOIO 3aHATTA,
0b6roBopeHHA MNPaBOBUX KEWNCiB, BUPIUEHHA MNPAKTUYHUX 3aBAaHb, AOMOBHEHHA BignoBigen iHWMX
CTYAEHTIB Yy npoueci AUCKYCIT Ha NPaKTUYHUX 3aHATTAX, BUMKOHAHHA TeCTOBWMX 3aBAaHb OHAAWH Ta
NiAroToBKM NPOEKTIB AOKYMEHTIB. Y BMNaAKy BiAcyTHOCTI cTyaeHTa Ha nabopatopHin poborti, HeobxigHo
BiANpautoBaTH NponyuleHe 3aHATTA. BUKOHaHHA BCiX 1abopaTopHUX POBIT € yMOBOIO OTPMMAHHA NO3UTUBHOIT
OLLiHKM 33 pe3y/ibTaTaMM HaBYaHHA.

1. JlabopaTtopHi poboTtu

BaroBuit 6an — 5.

Kputepii ouiHOBaHHA:

— NOBHe BUKOHAHHA 3aBAaHHA — 5;

— BWKOHAHHA 3aBAaHHA, a/ie TEOPETUYHI 3HAHHA HeA0CTaTHI — 3
BMKOHAHHA 3aBAaHHA, ane BiacyTHil 3BiT — 1-2;

— poboTa He BUKOHYBanacb — 0.

MaKcumasnbHa KinbKicTb 6anis 3a Bci nabopatopHi poboTn aopisHoe 5x9 = 45 6anis.

2. MoaynbHuin KoHTpoab (MKP)

Baroswuit 6an — 45.

KpuTepii ouiHtoBaHHA npu odaaliH HaBYaHHI:

nosHa BiANOBiAb Ha BCi MUTAHHA Ta NOBHE BUKOHaHHSA 3aBAaHHA (He meHwe 90%) — 41-45 6anis;
— [OCTaTHbO MOBHa BiANOBIAb Ta MNOBHE BMKOHAHHA 3aBAaHHA (He meHwe 75%), abo noBHa 3
He3HayHMMK noxnbkamu — 30...40 6anis;

HenoBHa BiAnoBiab (He MeHwWwe 60%) Ta He3Ha4Hi nomuaKkK — 15..29 6anis
— He3adoBiNbHe BUKOHAHHSA 3aBAaHHA (He Bianosiaae sBumoram) — 0 6anis.

Mpumimka: Tpu AUCTAHLINHOMY HaBYaHHI MOAY/NbHUIA KOHTPOJIb 3aMiHIOETbCA TecTamum: 15 TecTis
(makcumanbHuit 6an 3a KOXKHUI — 3).

3. [OdomallHs KOHTpobHA poboTa (AKP)

Baroswuit 6an — 10.

Kputepii ouiHOBaHHA:

— NOBHEe BUKOHaHHA 3aBAaHHA (He meHwe 90%) — 8-10 6anis;

— [0CTaTHbO MOBHE BWKOHAHHA 3aBAaHHA (He meHwe 75%), abo NoBHe 3 He3HaYHWMM MNOXMBKaMM —

6...7 6anu;

— HenoBHe BMKOHAHHSA 3aBAaHHSA (He meHwe 60%) — 4-5 6an;

— HenoBHe BMKOHaHHSA 3aBAaHHSA (MeHwe 60%) — 1-3 6anis;

— 3aBAaHHA He BMKOHyBanoca — 0 banis.

MaKcumasnbHa KinbKictb 6anis 3a JKP gopisHioe 10 6ani..

Mpun BUSABNEHHI aKagemiuyHoi HegobpouecHocTi (BUKOHaHHA JKP KonekTMBHO — «BpuragHuii niapsaay)

oTpumaHui 6an 3a AKP ainnTtbca piBHOMIPHO MiXK YneHamm «bpuragm».

lpumimka:

LWtpadHi Ta 3aoxouyyBanbHi H6ann 3a (cyma AK wTpadHMX, TaK i 3aoxodyBanbHUX 6aniB He Mae

nepesuulysat 0,1r,. (4 6anu):

- BiACyTHiCTb Ha nabopaTopHOMY 3aHATTI 6€3 NOBaAXKHMX MNPUYMH -1
- y4acCTb Y MOAEpHi3aL,ii, CynpoBOAKEHHI Ta agMiHICTPYBAHHI ANCUMNAIHN, BUKOHAHHA 3aBAaHb 3
YAOCKOHANEHHA METOANYHMX T AUAAKTUYHUX MATEpianis 3 ANCLUNIHN +1...42

3aranbHuit peiiTuHrosuin 6an gucumnaidm (Makcumym 100 6anis):
Rs = Rnp + Rmke + Rake,
Rnp — peiTuHrosi 6anun 3a BUKOHaHHA nabopaTopHux pobit Nol...Ne9 (Big O ao 45 6anis);
Rmvkp — penTHHIOBI 6ann 32 MOAY/IbHI KOHTPO/IbHI PO6OTHM (NpPU AUCTAHLIMHOMY HaBYaHHA - TecTn) (Big 0 go
45 6anis);
Rakp — PEMTUHIrOBI 6anu 33 AOMALLHIO KOHTPOJIbHY poboTy (Big 0 fo 10 6anis).

PeliTMHroBa WWKana 3 AncuuniiHm (6es 3anikoBoi KOHTPOALHOI PO6OTH) CKNaaaE:
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R=45pp + 45mkp + 10akp = 100 6anis
AKLWO Ha NOYATOK OCTAHHbOIO AHA CEMECTPY KifbKicTb HabpaHux 6anis He meHwa 60, TO CTYAEHT MoXKe
B)KE OTPMMaTH OLiHKY, ab0 36inbwnTh 6anu Ha Rakp — penTUHrOBMIA 6an 3a 3a/1iKOBY KOHTPOAbLHY poboTy (3KP)
3 aucumnninm (sig 0 ao 30 6anis).

2) KaneHoapHuii KOHMpPOnb

34iMCHIOETbCA ABiYi HA CEMECTP AK MOHITOPUHI NOTOYHOrO CTaHy BUKOHAHHA BUMOT cunabycy

Kpumepiti Mepwuli Apyeuli
TepMiH 8-l muxoeHo 14-G muxcOeHb
YMOBU OTPMMAHHA AKLLO NOTOYHMUI PEUTUHIOBUI Ban CKNAZAE | AKWO MNOTOYHUIN penTUHroBuii 6an

NO3MUTUBHOIO pe3y/bTaTy He MmeHwe 50% Big MaKcMmanbHO | CKNagae He  meHwe 50%  Big
MOX/IMBOro 6any Ha MOMEHT KafleHAAPHOTO | MaKCMMasbHO MoXAuBoro 6any Ha
KOHTPOJIO MOMEHT Ka/JIeHAAaPHOro KOHTPOIO

3) 3anikoea koHmpoabHa poboma

MaKcumanbHa penTUHroBa ouiHKa 6e3 BpaxyBaHHA 3KP cknagae 100 6anis.

AKWo 3400yBaYa BULLOI OCBITM He 3a40BO/IbHAE HabpaHa Ki/bKiCcTb 6aniB, TO pe3ynbTaTM PENTUHIOBOI
OLLiIHKM He CKacoBYyloTbCA, @ HopMytoTbea A0 70 6anis i 3406yBay BMWoi ocBiTM nuwe 3KP 3 gucunnninm, 6anm
AKOI 40Aal0TbCA A0 HOPMOBAHKUX bani..

Mpu anctaHuinHOMY HaBYaHHiI 3KP BUKOHYETbCA Y BUTNAAI TEeCTy.

Mpu odnaitH HaBYaHHI 3KP oujiHIo€eTbCA 3 30 H6anis BiANOBIAHO A0 CUCTEMMW OLLiHIOBAHHA:
— “BigMiHHO”, NnoBHa Bignosigb (He meHwe 90% noTpibHOoI iHbopMmau;i) —
25...30 banis;
— “nobpe”, AOCTaTHLO NOBHa BiANOBIAb (He meHwe 75% noTpibHOI
iHpopmalii, abo He3HauHi HeTouHocTi) — 20...24 6an;
— “3a/0BiNbHO"”, HEMOBHa BiANoOBiIAb (He MeHwe 60% noTpibHOT iIHpopMmaLil
Ta aesAki nomunku) — 15...19 6anis;
— “He3apoBinbHO”, He3aa0BINbHA Bianosiab — 0 6anis.
Mpumimeka: Mpw ancTaHuinHomy HaB4yaHHI 3KP nposoauTbea y Burnaai tecty (30 - 60 nuTaHb).

TecT npoBoANTLCA Ha NAaTPOPMIi AMCTaHLUiMHOro HaBYaHHA Moodle i nMTaHHA MoXyTb ByTH pi3HOT popmu,
AKi MOXXHa peanisysaTn B Moodle.

4) Tabnuysa sidnoeidHocmi pelimuHzo8ux 6asie oyiHKam 3a yHieepcumemcbKor WKaAsoko

Kinbkictb 6anis OuiHka
95...100 BigmiHHO
85...94 Lye pnobpe
75...84 Hobpe
65...74 33/10BiNbHO
60...64 JocTtaTHbO
MeHuwe 60 He3aaoBinbHO

10. AoaaTtKoBa iHpopmauia 3 gucumnnniiHmn (0CBITHbOro KOMNOHEHTA)
MpuKknaau 3aBaaHb AnA nabopatopHux pobit ta AKP
dyHKLiA 5-TK 3MiIHHWX 3a4aHa Ha Habopax aprymeHTis. MiHiMi3yBaTu noriyHy GpyHKLiO 32 LONOMOroto KapT

KapHo Ta nobyaysaTu noriuHi cxemu B 6asuncax I-HE Ta ABO-HE. OnucaTtv oTpumaHi ¢yHKLii Ha mosi Verilog ann
peanisauii Ha MNJ1IC.

Tabnuus BapiaHTis.
Ne n/n DyHKUiA iCTUHHA dyHKLiA xMbHa DyHKLUiA He BU3HaYeHa
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
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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 1,2,49,13,15,17,18,19 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 4,79,11,23,27,29 10,14,15,16,17,19
30 2,4,8,10,11,12,13,14,17 16,19,20,21,23,24,25,26

3aedaHHA 2-1

Mobyaysatn Ha mikpocxemax KP1533KIM2 noriyHMin NPUCTPIl, Ha BUXOLi AKOTo 3”ABNAETLCA BUCOKUI PiBEHb
CUrHany, SKLWO BXigHe 6-po3psaaHe ABilKoBe YMcno Ainntbea Ha 3 abo Ha 4. OnucaTi oTPUMAHUI NPUCTPIN Ha MOBI
Verilog.

3aedaHHsA 2-2

Mobyaysatn Ha mikpocxemax KP1533KIM2 noriyHMin NPUCTPIl, Ha BUXOLi AKOTo 3”ABNAETbLCA BUCOKUI PiBEHb
CUrHany, SKLWO BXigHe 6-po3psaaHe ABiNKoBe YMCNo AinnTtbea Ha 4 abo Ha 5. OnNucaTh oTPUMaHUI NPUCTPIN Ha MOBI
Verilog.

3aedaHHA2-3

Mobyaysatn Ha mikpocxemax KP1533KIM2 noriyHMin NPUCTPIl, Ha BUXOLi AKOTo 3”ABNAETLCA BUCOKUI PiBEHb
CUrHany, SKLWO BXigHe 6-po3psasaHe ABiNMKoBe YMCNO0 AinnTbea Ha 5 abo Ha 6, abo Ha 7. OnucaTv OTPUMaHWUIA NPUCTPIN
Ha mosi Verilog.

3aedaHHA 2-4

Mobyaysatn Ha mikpocxemax KP1533KIM2 noriyHMin NPUCTPIl, Ha BUXOZi AKOro 3”ABNAETLCA BUCOKUI PiBEHb
CUrHany, SKLWO BXigHe 6-po3psaaHe ABilKoBe YMCcao Ainntbea Ha 3 abo Ha 5. OnucaTh oTPUMaHUI NPUCTPIN Ha MOBI
Verilog.

3aedaHHsA 2-5

Mobyaysatn Ha mikpocxemax KP1533KIM2 noriyHWin NPUCTPIl, Ha BUXOZi AKOTo 3”ABNAETLCA BUCOKUI piBEHb
CUrHany, SKLWO BXigHe 6-po3psasaHe ABiMKoBe YMCNo AinnTbea Ha 5 abo Ha 7, abo Ha 8. OnucaTv OTPUMaHWUI NPUCTPIN
Ha mosi Verilog.

3aedaHHA 2-6

Mobyaysatn Ha mikpocxemax KP1533KIM2 noriyHMin NPUCTPIl, Ha BUXOLi AKOro 3”ABNAETLCA BUCOKUI piBEHb
CUrHany, SKLWO BXigHe 6-po3psaaHe ABiMKoBe YMCNo AinnTbea Ha 4 abo Ha 7. OnNucaTi oTPUMaHUI NPUCTPIN Ha MOBI
Verilog.
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3aedaHHA 2-7
Mobyaysatn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay ABiliKOBO-AECATKOBOrO KOAY 3 Baroto po3psaais 5-4-
2-1 B KOZ CEMUCErMEHTHOTO iHAMKaTopa (po3rnaHyTh GyHKLIT A i B). OnucaTtv oTpumaHuii npucTpiit Ha mosi Verilog.

3ae0aHHA 2-8
Mobyaysatn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay ABiliKOBO-AECATKOBOIO KOAY 3 Baroto po3psaais 5-4-
2-1 B KOZ CEMUCErMEHTHOTO iHAMKaTopa (po3rnaHyTi ¢oyHKLii Ci D). OnucaTn oTpMMaHui NpucTpiii Ha mosi Verilog.

3ae0aHHA 2-9
MobyaysaTt Ha mikpocxemax KP1533KIM2 nepeTBoptoBay 4BilKOBO-AECATKOBOro KOAy 3 Baroto po3psagis 5-4-2-1 8
KOZ, CEMUCErMEHTHOrO iHAMKaTopa (po3rnaHyTn GyHKLi E i F). Onucati oTprmaHuii npucTpiit Ha mosi Verilog.

3aedaHHa 2-10
Mobyaysatn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay ABiliKOBO-AECATKOBOrO KOAY 3 Baroto po3psais 8-4-
2-1 B KOZ CEMUCErMEHTHOrO iHAMKaTopa (po3rnaHyTh GyHKLIT A i B). OnucaTtv oTpumaHuii npucTpiit Ha mosi Verilog.

3ae0aHHAa 2-11
Mobyaysatn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay ABiliKOBO-AECATKOBOIO KOAY 3 Baroto po3psais 8-4-
2-1 B KOZ CEMUCErMEHTHOrO iHAMKaTopa (po3raaHyTi ¢yHKLii Ci D). OnucaTn oTpMMaHuii NpucTpiii Ha mosi Verilog.

3ae0aHHA 2-12
Mobyaysatn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay ABiliKOBO-AECATKOBOrO KOAY 3 Baroto po3psais 8-4-
2-1 B KOZ CEMMUCErMEHTHOrO iHAMKaTopa (po3rnaHyTi GyHKLii E i F). OnucaTv oTpuMaHuin npuctpili Ha mosi Verilog.

3ae0aHHA 2-13
Mobyaysatn Ha mikpocxemax KP1533KIM2 nepeTsoptoBay ABiAKOBOro Koy B N”ATUPO3PALHUI Koa,
[»KoHcoHa. Onmncati oTpMmaHui NpUcTpiin Ha mosi Verilog.

3ae0aHHA 2-14
MNobyaysatn Ha mikpocxemax KP1533KIM2 nepeTsoptoBay N”aTMpo3pagHoro Kogy JKOHCOHa B ABIMKOBUIA
Kog,. Onuncatn oTpMmaHuii NpUCTpii Ha moBi Verilog.

3ae0aHHa 2-15

Mobyaysatn Ha mikpocxemax KP1533KIM2 npucTpoi, Wwo peanisyoTb MaxopuTapHi yHKLi 5-Tn i 6-Tn
aprymeHTiB.(MaxkoputapHa ¢yHKLia piBHa “1”, AKWo nonoBuHa i binblie aprymeHTis piBHi “1”). OnucaTv oTPUMaHNU
npucTpin Ha mosi Verilog.

3ae0aHHA 2-16

Mobyaysatn Ha mikpocxemax KP1533KIM2 npucTpoi, Wo peanisytoTb iHBEPCHI MayKopuTapHi GyHKLi 5-Tn i 6-
TW aprymeHTiB. (IHBepcHa maxopuTapHa GpyHKUiA piBHa “1”, AKLLO NofoBMHaA i Binblie aprymeHnTis pisHi “0”). Onucatn
OTPMMaHWUI NpUCTpi Ha moBi Verilog.

3ae0aHHAa 2-17
Mobyaysatn Ha mikpocxemax KP1533KIM2 nepeTtsoptoBay Koay Mpes B ABINMKOBUI Ko,
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
OnucaTt oTpMMaHKit NpuUCTpint Ha mosi Verilog.

3ae0aHHA 2-18
Mobyaysatn Ha mikpocxemax KP1533KIM2 nepeTsoptoBay Koay Mpes B ABIMKOBO-4ECATKOBUI 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
OnucaTt oTpMMaHuit NpuUCTpint Ha mosi Verilog.
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3aedaHHA 2-19
Mobyaysatn Ha mikpocxemax KP1533KIM2 nepeTsoptoBay ABiliKOBOro Koay B Koz pes:
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
OnucaTt oTpMMaHKit NpuUCTpint Ha mosi Verilog.

3aedaHHa 2-20
Mobyaysatn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay ABiliKOBO-AECATKOBOro Koay B Koz, 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
OnucaTt oTpMMaHKit NpuUCTpint Ha mosi Verilog.

3ae0aHHa 2-21

Mobyaysatn Ha mikpocxemax KP1533KIM2 nepeTsoptoBay 4-po3psaaHOro NpAmMoro ABiiKoBoro Koay B
[,0NOBHIOKOYMI KO, NPU YMOBI, LLLO CTApPLUNIA PO3PAL, — 3HAKOBUIA.
OnucaTt oTpMMaHKit NpuUCTpint Ha moBi Verilog.

3ae0aHHA 2-22
Mobyaysatn Ha mikpocxemax KP1533KIM2 nepeTsoptoBay 4-po3psaHOro AOMNOBHIOIOYOro ABiliKOBOro Koay B
NPAMUIA Kog, NPU YMOBI, LLLO CTapLUMi po3pag — 3HaKoBMii. OnNncaTh oTpMMaHMUI NPUCTPi Ha moBi Verilog.

3ae0aHHA 2-23

MNobyaysatn Ha mikpocxemax KP1533KIM2 nepeTsoptoBay 4-po3pagHOro Npsamoro ABifKoBoro Kogy
Bif”EMHOro YMcna B LOMNOBHIOYMIA KOA, MPU YMOBI, LLLO 3HAKOBUI po3pss BigCYTHIN. OnucaTv oTPUMAHWIA NPUCTPIl
Ha mosi Verilog.

3ae0aHHA 2-24
MNobyaysat Ha mikpocxemax KP1533KIM2 nepeTsoptoBay 4-po3psaHOro AOMNOBHIOKOYOro ABiliKOBOro Koay
Bif”€EMHOro ymMcna B NpAMMUIA Ko, NPy YMOBI, LLO 3HAKOBUI PO3pASa, BiaCyTHIN. OnmcaTh OTPMMaHWIM NPUCTPI HA MOBI
Verilog.
3ae0aHHA 2-25
Mobyaysatn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay Koay 2 i3 5 B ABINMKOBUI Koz,
0-11000 4-01001 8-10010
1-00011 5-01010 9- 10100
2-00101 6—-01100
3-00110 7 —-10001
OnucaTt oTpMMaHKit NpuUCTpint Ha moBi Verilog.

3ae0aHHA 2-26
Mobyaysatn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay 4BiliKOBOro Koay B Kog, 2 i3 5:
0-11000 4-01001 8-10010
1-00011 5-01010 9- 10100
2-00101 6—-01100
3-00110 7 —-10001
OnucaTt oTpMMaHKit NpuUCTpint Ha mosi Verilog.

3ae0aHHAa 2-27

Mobyaysatn Ha mikpocxemax KP1533KIM2 nepeTsoptoBay ABiliKOBO-AECATKOBOrO KOAY 3 Baroto po3psaais 2-4-
2-1 B KOZ CEMUCETMEHTHOrO iHAMKaTopa (po3rnaHyT1 GyHKLiT A i B).
OnucaTt oTpMMaHuit NpuUCTpint Ha mosi Verilog.

3ae0aHHa 2-28

Mobyaysatn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay ABiliKOBO-AECATKOBOrO KOAY 3 Baroto po3psaais 2-4-
2-1 B KOZ CEMUCErMEHTHOrO iHAMKaTopa (po3rnaHyTn ¢yHKuii Ci D).
OnucaTt oTpMMaHuit NpuUCTpint Ha mosi Verilog.
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3ae0aHHA 2-29

Mobyaysatn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay ABiliKOBO-AECATKOBOrO KOAY 3 Baroto po3psaais 2-4-
2-1 B KOZ CEMUCETMEHTHOTO iHAMKaTOpPa (po3raaHyT1 GyHKLIT E i F).
OnucaTt oTpMMaHKit NpuUCTpint Ha mosi Verilog.

3ae0daHHa 2-30

MobyaysaTt Ha mikpocxemax KP1533KIM2 nepeTBoptoBay 4BilKOBOro KoAy 3 HaA/MLWKOM 3, AKMI YyTBOPHOETHLCS
poaasaHHAM 0011, 10 KOXHOrO ABiMKOBOro Koay Lmdpw, B KOA CEMUCErMEHTHOTO iHAMKaTopa. OnucaTn OTPUMaHui
npucTpint Ha mosi Verilog.

3ae0aHHA 3-x

CuHTe3yBaTH cxemy BigHiMato4oro (NifcyMoByHYOro) CUHXPOHHOTO NiYUIbHMKA 3 Moaynem nivémn M=9 Ha JK-
Tpurepax KP1533TB6(TB9,TB10), BMKOpUcTOBYIOUM 3a4aHi cTaHu 3 0 no 8. MobyaysaTh Yacosi Aiarpamm poboTh cxemu,
nepeBipUTU NIYUABHMK Ha CTIMKICTb Ta, NPU HEODOXIAHOCTI, 3MIHUTK cxemy, W06 3a6e3neymnTy ii CTiMKiCTb. CUHTE3 cxemu
BMKOHATW, NOYMHALOUM i3 MONepeaHbOro BCTAHOB/IEHHA CTaHIB TPUrepis NPy BMUKaHHI HAaNpyru *KMBAEHHA.
OnucaTt oTpMMaHuit NpuUCTpint Ha mosi Verilog.

BapiaHTu 3aBaaHHA

Nen/n | Tun niumnbHUKa M Tun Tpirepa CraHu
1 BigHimatrouni 14 KP1533TB6 0-13
2 [JopnasanbHum 13 KP1533TB9 1-13
3 BigHimatrouni 12 KP1533TB10 2-13
4 [JopnasanbHum 11 KP1533TB6 2-12
5 BigHimatrouni 10 KP1533TB9 3-12
6 [JopnasanbHum 9 KP1533TB10 3-11
7 BigHimatrouni 14 KP1533TB6 1-14
8 [JopnasanbHum 13 KP1533TB9 0-12
9 BigHimatrouni 12 KP1533TB10 1-12
10 [JopnasanbHum 11 KP1533TB6 3-13
11 BigHimatrouni 10 KP1533TB9 4-13
12 [JopnasanbHum 9 KP1533TB10 6-14
13 BigHimatrouni 14 KP1533TB6 2-15
14 [JopnasanbHum 13 KP1533TB9 2-14
15 BigHimatrouni 12 KP1533TB10 3-14
16 [JopnaBanbHum 11 KP1533TB6 5-15
17 BigHimatrouni 10 KP1533TB9 5-14
18 [JopnasanbHum 9 KP1533TB10 7-15
19 BigHimatrouni 14 KP1533TB6 0-13
20 [JopnasanbHum 13 KP1533TB9 2-14
21 BigHimatrouni 12 KP1533TB10 4-15
22 [JopnasanbHum 11 KP1533TB6 4-14
23 BigHimatrouni 10 KP1533TB9 6-15
24 JopnasanbHum 9 KP1533TB10 2-10
25 BigHimatrouni 14 KP1533TB6 1-14
26 [JopnaBanbHum 13 KP1533TB9 0-12
27 BigHimatrouni 12 KP1533TB10 0-11
28 [JopnasanbHum 11 KP1533TB6 0-10
29 BigHimatrouni 10 KP1533TB9 0-9

30 [JopnaBanbHum 9 KP1533TB10 1-9

3aedaHHa 4-x

CuHTe3yBaTM CXemy BigHiIMalo4oro (NigcymoBytoUOro) aCMHXPOHHOTO NiYN/IbHUKA 3 3a4aHUM MoAyem Nivbum
Ha JK-Tpirepax cepii KP1533, BukopucTosytoum 3aaaHi ctaHU. CUHTE3 cXeMW BUKOHATK, NOYMHAOYM i3 nonepeaHbLOro
BCTAHOB/IEHHA CTAHIB Tpirepis NPy BMMUKaHHI HAaNnpyru }xmsneHHA. OnucaTn oTpMmMaHy cxemy NiYnabHUKA Ha moBsi Veri-
log.
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3aedaHHA 5-1

BuKopucToByOUM MiHiManbHe ymMcno RS-Tpirepis nobyaysaTtn cxemy aBTomata Mypa, KU [,03BONAE BUABUTU
B NPUMHATIA NnocnigoBHocTi 6yke cnoso SOS. bykeu (S = 001, O = 110) nepegaHi NOCNIfOBHUM KOAOM, NOYMHAOUM i3
cTapuoro po3psagy. OnucaTu cxemy LudppoBoro aBTomarta Ha mosi Verilog.

3aedaHHA 5-2

BuKopucToByOUM MiHiManbHe ymMcno RS-Tpirepis nobyaysaTtn cxemy aBTomata Mypa, KU [,03BONAE BUABUTU
B NPUIHATIN nocnigosHocTi 6yks cnoso KOA. byken (K=001,0=101, A4 =110) nepefaHi NocnifLOBHUM KOAOM,
NMoYMHatoum i3 cTapLioro pospsagy. OnucaTm cxemy UndpoBoro aBTomarta Ha mosi Verilog.

3aedaHHA 5-3

BuKopucToByOUM MiHiMmanbHe ymMcno RS-Tpirepis nobyaysaTt cxemy aBTomata Mypa, KU [,03BONAE BUABUTU
B NPUMHATIN nocnigosHocTi 6yks cnoso END. Byksu (E=001, N=011, D=110) nepeaaHi NocnifLoBHUM KOAOM,
NMoYMHatoum i3 cTapLioro pospsagy. OnucaTv cxemy LndpoBoro aBTomarta Ha mosi Verilog.

3ae0aHHA 5-4

BuKopucToBYOUM MiHIManbHe ymMcno RS-Tpirepis nobyaysaTtn cxemy aBTomata Mypa, KU [,03BONIAE BUABUTHU
B NPUMHATIN nocnigosHocTi 6yke cnoso OFF. bykeu (F =011, O = 001) nepegaHi NOCAifOBHMM KOAOM, NOYMHALOUM i3
cTapuoro po3psagy. OnucaTu cxemy LudppoBoro aBTomarta Ha mosi Verilog.

3ae0aHHA 5-5

BuKopucToByOUM MiHiMmanbHe ymMcno RS-Tpirepis nobyaysaTt cxemy aBTomata Mypa, KU [,03BONAE BUABUTHU
B NPUMHATIN nocnigosHocTi 6yks cnoso ERR. byksu (E =001, R = 110) nepefaHi NocnifLOBHUM KOAOM, MOYMHAIOUM i3
cTapworo po3psagy. OnucaTu cxemy LudppoBoro aBTomarta Ha mosi Verilog.

3aedaHHA 5-6

BuKopucToBytouM MiHimanbHe ymcio RS-Tpirepis nobyaysaTt cxemy asTomata Mini, AKWI AO3BONSE BUSBUTU
B NPUMHATIM nocnigosHocTi 6yks cnoso DOC. Bykeu (D=010, 0=001, C=101) nepeaaHi nocnigoBHUM KOLOM,
NMoYMHatoum i3 cTapLioro pospsaay. OnucaTv cxemy UndpoBoro aBTomarta Ha mosi Verilog.

3aedaHHA 5-7

BuKopucToBytouM MiHimanbHe ymcio RS-Tpirepis nobyaysaTt cxemy aBTomata Mini, AKWI AO3BONSE BUABUTU
B NPUMHATIN nocnigosHocTi 6yks cnoso ISK. Bykeu (S=110, 1=010, K=100) nepeaaHi NocnifoBHUM KOLOM, MOYUHAIOUM
i3 cTapworo po3psaay. OnucaTtv cxemy LudpoBoro aBTomarta Ha mosi Verilog.
3aedaHHA 5-8

BuKopucToBytouM MiHimanbHe ymcao RS-Tpirepis nobyaysaTtn cxemy asTomata Mini, AKWIM A,03BONSE BUSBUTU
B NPUMHATIN nocnigosHocTi 6yke cnoso RED. byksu (R=010, E=000, D=110) nepeaaHi NocnifLoBHUM KOAOM,
NMoYMHatoum i3 cTapLioro pospsaay. OnucaTm cxemy LndpoBoro aBTomarta Ha mosi Verilog.

3aedaHHA 5-9

BuKopucToBytouM MiHimanbHe ymcio RS-Tpirepis nobyaysaTt cxemy asTomata Mini, AKWI A0O3BONSE BUSBUTU
B NPUMHATIN NnocnigosHocTi 6yks cnoso OUT. Bykeu (U=101, 0=010, T=111) nepeaaHi NocniLoBHUM KOLOM,
NMoYMHatoum i3 cTapLioro pospsagy. OnucaTv cxemy UndpoBoro aBTomarta Ha mosi Verilog.

3aedaHHa 5-10

BuKopucToBytouM MiHimanbHe ymcio RS-Tpirepis nobyaysaTt cxemy asTomata Mini, AKWI A,O3BONSE BUSBUTU
B NPUMHATIN nocnigosHocTi 6yks cnoso KHL,. byksu (K=010,H=111, U=011) nepesaHi NOCNiLOBHUM KOLOM,
NMoYMHaloum i3 cTapLioro pospsaay. OnucaTm cxemy LnppoBoro aBTomarta Ha mosi Verilog.

3aedaHHA 5-11

BuKopucToByoUM MiHiMmanbHe ymcno RS-Tpirepis nobyaysaTt cxemy aBTomata Mypa, SKUi [,03BONAE BUABUTU
B NPUMHATIN nocnigosHocTi 6yke cnoso ARG. bykeu (A=011, R=101, G=001) nepegaHi NocAifoBHUM KOLOM,
NMoYMHaloum i3 cTapLioro pospsagy. OnucaTm cxemy LnppoBoro aBTomarta Ha mosi Verilog.

3aedaHHA 5-12

BuKopucToByouM MiHimanbHe ymcno RS-Tpirepis nobyaysaTt cxemy aBTomata Mypa, KU [,03BONIAE BUABUTU
B NPUMHATIN nocnigosHocTi 6yks cnoso SIN. Byksu (S=011, I=010, N=110) nepegaHi NocnigoBHMM KOLOM, NOYMHALOUU
i3 cTapworo po3psaay. OnucaTv cxemy LdpoBoro aBTomarta Ha mosi Verilog.
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3aedaHHAa 5-13

BuKopucToByOUM MiHiManbHe ymMcno RS-Tpirepis nobyaysaTtn cxemy aBTomata Mypa, KU [,03BONAE BUABUTU
B NPUMHATIN nocnigosHocTi 6yke cnoso COS. byksu (C=011, 0=111, S=001) nepenaHi NOCNiAOBHUM KOAOM,
NMoYMHatoum i3 cTapLioro pospsaay. OnucaTm cxemy undpoBoro aBTomarta Ha mosi Verilog.

3aedaHHa 5-14

BuKopucToByOUM MiHiManbHe ymMcno RS-Tpirepis nobyaysaTtn cxemy aBTomata Mypa, KU [,03BONAE BUABUTU
B NPUMHATIN nocnigosHocTi 6yks cnoso ARC. byksu (A=011, R=001, C=101) nepeaaHi NocnigoBHUM KOLOM,
NMoYMHatoum i3 cTapLioro pospsagy. OnucaTm cxemy UndpoBoro aBTomarta Ha mosi Verilog.

3aedaHHa 5-15

BuKopucToByOUM MiHiMmanbHe ymMcno RS-Tpirepis nobyaysaTt cxemy aBTomata Mypa, KU [,03BONAE BUABUTU
B NPUMHATIN nocnigosHocTi 6yks cnoso BIN. Bykeu (B=011, 1=101, N=010) nepeaaHi nocnigoBHUM KOAOM, NOYMHAOYM
i3 cTapworo po3psaay. OnucaTtv cxemy LndpoBoro aBTomarta Ha mosi Verilog.

3aedaHHa 5-16

BuKopucToBytouM MiHimanbHe ymcno RS-Tpirepis nobyaysaTt cxemy asTomata Mini, AKWI AO3BONSE BUABUTU
B NPUMHATIN nocnigosHocTi 6yks cnoso PIK. byksu (P=100, 1=101, K=010) nepeaaHi nocnigoBHMM KOLOM, NOYMHAOYM
i3 cTapworo po3psaay. OnucaTtv cxemy LndpoBoro aBTomarta Ha mosi Verilog.

3aedaHHAa 5-17

BuKopucToBytouM MiHimanbHe ymcno RS-Tpirepis nobyaysaTt cxemy asTomata Mini, AKWI AO3BONSE BUSBUTU
B NPUMHATIN nocnigosHocTi 6yks cnoso KCI. byken (K=100, C=011, 1=101) nepepaHi NocnifoBHUM KOAOM, MOYMHAOUN
i3 cTapworo po3psaay. OnucaTtv cxemy LudpoBoro aBTomarta Ha mosi Verilog.

3aedaHHna 5-18

BuKopucToBytouM MiHimanbHe ymcio RS-Tpirepis nobyaysaTt cxemy asTomata Mini, AKWI AO3BONSE BUSBUTU
B NPUMHATIN NnocnigosHocTi 6yks cnoso PIA. Bykeu (P=100, 1=010, A=110) nepeaaHi NocnigoBHUM KOLOM, NOUYNHAKOYM
i3 cTapworo po3psaay. OnucaTtv cxemy LndpoBoro aBTomarta Ha mosi Verilog.

3aedaHHAa 5-19

BuKopucToBytouM MiHimanbHe ymcio RS-Tpirepis nobyaysaTt cxemy aBTomata Mini, AKWI AO3BONSE BUABUTU
B NPUMAHATIN NocnigosHocTi 6yks cnoso MMX. Bykeu (M=100, X=110) nepesaHi NocniLoBHUM KOAOM, MOYMHAIOUM i3
cTapuoro po3psagy. OnucaTu cxemy LudppoBoro aBTomarta Ha mosi Verilog.
3aedaHHa 5-20

BuKopucToBytouM MiHimanbHe ymcao RS-Tpirepis nobyaysaTtn cxemy asTomata Mini, AKWIM A,03BONSE BUSBUTU
B NPUMHATIN nocnigosHocTi 6yks cnoso PEN. Byksu (P=100, E=110, N=111) nepegaHi Nocnif0BHUM KOAOM,
NMoYMHatoum i3 cTapLioro pospsaay. OnucaTm cxemy LndpoBoro aBTomarta Ha mosi Verilog.

3aedaHHa 5-21

BuKopucTOBYOUM MiHIManbHe ymMcno RS-Tpirepis nobyaysaTtn cxemy aBTomata Mypa, KU [,03BONIAE BUABUTU
B NPUMAHATIN nocnigosHocTi 6yks cnoso INT. byksu (1=101, N=011, T=010) nepeaaHi NocniZOBHUM KOLOM, MOYNHAKOUM
i3 cTapworo po3psaay. OnucaTv cxemy LndpoBoro aBTomarta Ha mosi Verilog.

3aedaHHAa 5-22

BuKopucToBytouM MiHimanbHe ymcno RS-Tpirepis nobyaysaTt cxemy aBTomata Mypa, KU [,03BONAE BUABUTU
B NPUMHATIN nocnigosHocTi 6yks cnoso CTO. byksu (C=101, T=010, O=111) nepeaaHi NocnigoBHUM KOLOM,
NMoYMHaloum i3 cTapLioro pospsaay. OnucaTm cxemy LnppoBoro aBTomarta Ha mosi Verilog.

3aedaHHAa 5-23

BuKopucToByoUM MiHiMmanbHe ymcno RS-Tpirepis nobyaysaTt cxemy aBTomata Mypa, SKUi [,03BONAE BUABUTU
B NPUMHATIM nocnigosHocTi 6yks cnoso DEC. Bykeu (D=101, E=001, C=110) nepeaaHi NocnigoBHUM KOLOM,
NMoYMHaloum i3 cTapLioro pospsagy. OnucaTm cxemy LnppoBoro aBTomarta Ha mosi Verilog.

3aedaHHna 5-24

BuKopucToByouM MiHimanbHe ymcno RS-Tpirepis nobyaysaTt cxemy aBTomata Mypa, KU [,03BONIAE BUABUTU
B NPUMHATIN nocnigosHocTi 6yks cnoso MIC. Bykeu (M=101, 1=011, C=001) nepegaHi NocAigoBHUM KOLOM,
NMoYMHatoum i3 cTapLioro pospsagy. OnucaTm cxemy LndpoBoro aBTomarta Ha mosi Verilog.
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3aedaHHa 5-25

BuKopucToByOUM MiHiManbHe ymMcno RS-Tpirepis nobyaysaTtn cxemy aBTomata Mypa, KU [,03BONAE BUABUTU
B NPUMHATIN nocnigosHocTi 6yks cnoso YIN. bykeu (4=101, 1=100, MN=011) nepeaaHi NOCNiLOBHUM KOLOM, MOYUHAIOUM
i3 cTapworo po3psaay. OnucaTtv cxemy LndpoBoro aBTomarta Ha mosi Verilog.

3aedaHHna 5-26

BuKopucToBytouM MiHimanbHe ymcio RS-Tpirepis nobyaysaTt cxemy asTomata Mini, AKWI AO3BONSE BUSBUTU
B NPUMHATIN NnocnigosHocTi 6yke cnoso ORG. byksu (0=110,R=101, G=111) nepenaHi NOCNifAOBHUM KOAOM,
NMoYMHatoum i3 cTapLioro pospsagy. OnucaTm cxemy UndpoBoro aBTomarta Ha mosi Verilog.

3aedaHHAa 5-27

BuKopucToBytouM MiHimanbHe ymcao RS-Tpirepis nobyaysaTt cxemy asTomata Mini, AKWI AO3BONSE BUABUTU
B NPUMAHATIN nocnigosHocTi 6yks cnoso 3IP. bykeu ( 3=110, 1=100, P=010) nepeaaHi nocnigoBHMM KOLOM, NOYMHAOUM
i3 cTapworo po3psaay. OnucaTtv cxemy LndpoBoro aBTomarta Ha mosi Verilog.

3aedaHHna 5-28

BuKopucToBytouM MiHimanbHe ymcno RS-Tpirepis nobyaysaTt cxemy asTomata Mini, AKWI AO3BONSE BUABUTU
B NPUMAHATIN nocnigosHocTi 6yks cnoso AHK. byksu (A=110, H=011, K=100) nepezaHi NoCNiLOBHNM KOAOM,
NMoYMHatoum i3 cTapLioro pospsaay. OnucaTm cxemy UndpoBoro aBTomarta Ha mosi Verilog.

3aedaHHAa 5-29

BuKopucToBytouM MiHimanbHe ymcno RS-Tpirepis nobyaysaTt cxemy asTomata Mini, AKWI AO3BONSE BUSBUTU
B NPUMHATIM NnocnigosHocTi 6yks cnoso BIG. Bykeu (B=110, 1=010, G=111) nepefaHi NocNiLOBHUM KOLOM, MOYMHAIOUM
i3 cTapworo po3psaay. OnucaTtv cxemy LudpoBoro aBTomarta Ha mosi Verilog.

3aedaHHa 5-30

BukopucToBytOUYM MiHiManbHe Yyncno RS-Tpirepis nobyaysaTtv cxemy aBTomata Mini, AKMI [LO3BONSIE BUSIBUTU B
NPUUHATIN nocnigosHocTi 6ykB cnoso CON. byksu (C=110, 0=001, N=101) nepefaHi NOCNiLOBHUM KOLOM, MOYMHAIOUM
i3 cTapworo po3psaay. OnucaTtv cxemy LndpoBoro aBTomarta Ha mosi Verilog.
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