gu HauioHanbHUi1 TEXHIYHMIA YHiBEpcUTET YKpaiHK ))) . .
«KWTBCbKMIA NOMITEXHIYHWUIA IHCTUTYT Ly "/ Kadeapa papiotextidnux cucrem

ag imeHi ITOPA CIKOPCbKOTO»

IHOPOPMATUKA. HACTUHA 2.

OCHOBU OBYUCNHOBA/IbHOI TEXHIKU
CUNABYC

BNA TexXHiYHnx cneuianbHocteu KMl im. Iropa CikopcbKoro

PEKBI3UTU HABYAJIbHOI AUCLUNNIHU

PiBeHb BULLOI OCBiTH MNepwwit (6akanaBpcbKuii)

Fanysb 3HaHb 17 EnekTpoHika, aBTOMATM3aLLiA Ta eNeKTPOHHI KOMYHiKau,ii
CneujianbHictb 172 — EneKTpOHHiI KOMYHiKaLii Ta pasioTexHiKa

OcBiTHA nporpama IHTeneKkTyanbHi TEXHONOTIT pafioeNIeKTPOHHOI TEXHIKK

IHbopMmaLiiHa Ta KOMYHIKaLiMHA paaioiHXKeHepiA
PagioTexHiuyHi Komn’toTEepM30BaHi cMcTemMm

Cratyc gucumnniim HopmaTtmsHa

®dopma HaBYaHHA OuHa (peHHa)

Pik niarotoBKu, cemectp 1 Kypc, 2 cemecTp

O6car aucumnninm 4/120 (36 roanH — nekuji, 36 roamH —nabopatopHi 3aHATTA, 48 roguH — CPC)

CemecTpoBuii KOHTpONb/ 3anik/moaynbHa KOHTPOIbHA poboTa/goMallHA KOHTPOIbHA poboTa
KOHTPOJIbHI 3axo4am

Po3Knag, 3aHATb http://rozklad.kpi.ua

MoBa BUKNaaaHHA YKpaiHCbKa

IHpopmaLia npo JNlekTop: K.T.H., aou. MorunbHuin Cepriii bopucosuy, isearch@ukr.net,
KepiBHMKa Kypcy / BuKna-  +38(068)071-22-25.

Bpauis

Po3mileHHA Kypcy https://iot.kpi.ua/lms

NPOrPAMA HABYA/IbHOI AUCLUNNIHK

1. Onuc HaBYanbHOI AUCUMUNAIHK, iT MeTa, NpeaMeT BUBYEHHA Ta pe3y/IbTaTu HaBYaHHA

1.1. Onuc Has4anbHOI ducyunaiHu

HasuanbHa gucumniiHa CKNafa€eTbCA 3 0AHOT0 po3ainy

1.2. Mema HasyasbHOI ducyunaiHu

MeTol HaBYaNbHOI AUCUMNNIHM € NiArOTOBKA daxiBus, AKMA Mae 6a30Bi KOMNETEHL,i 3 PO3POBKM cxem
peanisalii KombBiHaLiHI Ta NocnigoBHICTHI uMdpoBMx NpucTpois (LM) Ha ocHOBI norivyHOT PyHKLT.
MeToto HaBYaNbHOT ANCLMMNIHWN € POPMYBaAHHSA Y CTYAEHTIB KOMNETEHTHOCTEIA:
e 34aTHiCTb 3aCTOCOBYBATU 3HAHHA Y NPAKTUUYHKUX cUTyauiax (3K 02).
e 3HaHHA Ta PO3yMiHHA NpeameTHOI 06.1acTi Ta po3ymiHHA npodeciliHoi aisnbHocTi (3K 04).
e 3[aTHiCTb BUABAATU, CTaBUTK Ta BMpilLlyBaTu Nnpobnemu (3K 08).
e 3aaTHiCTb BUpiIYBaTN CTaHAAPTHI 3aBAAHHA NpodeciMHOI AiaNbHOCTI Ha OCHOBI iHpOpMaLiiHOi Ta 6i6-
niorpadiyHoi KynbTypw i3 3acTocyBaHHAM iHGOPMALLIMHO-KOMYHIKaLLiIMHUX TEXHOOFIM i 3 ypaxyBaHHAM
OCHOBHMX BUMOT iHpopMaLiitHoi 6e3neku (PK 02).

Bcboro cTopiHok 18 CropiHka 1


http://rozklad.kpi.ua/
mailto:isearch@ukr.net
https://iot.kpi.ua/lms

e 3paTHicTb BUKOpUcToBYBaTM 6a30Bi meToamn, cnocobu Ta 3acobun oTpUMaHHA, NnepeaaBaHHA, 06pobKu Ta
36epiraHHA iHbopmaui (PK 03).

e 3aaTHiCTb 34iMCHIOBAaTN KOMM'tOTEPHE MOAENOBAHHA NPUCTPOIB, CUCTEM i NPOLECIB 3 BUKOPUCTAHHAM
YHiBEepcanbHUX NakeTiB NpuKnagHux nporpam (PK 04).

1.3. Mpedmem susyeHHs ducyunaiHu

lMpedmem Has4aabHOI QUCYUNAIHU — CYKYMHICTb pilleHb MaTeMaTUKKN NOorikM Ta onucy Ha mosi HDL 6a-
30BMXx enemeHTiB LM, meToan miHimisauii noriyHMxX GyHKUIA ana peanisauii KombiHauinHmux LM B pisHMX
6a3uncax, metoam aHanizy pobotn UM ana nepesipkM peanizauii 3agaHMxX NorivHUX GYHKLIN TaK 4acoBUX
napameTpis.

1.4. lpoepamHi pe3zysnsmamu HA8YAHHA

e  3acTOCOBYBATM PeE3Y/IbTaTM OCOOBUCTOro NOLWYKY Ta aHanisy iHbopmauii s po3B’A3aHHA AKICHUX i Kislb-
KiCHMX 3a4a4 noAibHoro xapakrepy B iHPOPMaLLiMHO-KOMYHIKaLiMHUX Mepekax, TeIeKOMYHiKaLiiHUX i
pagioTexHiyHux cuctemax. (MPH 02).

e 3Haxo4MTW, OLiHIOBATK | BUKOPMCTOBYBATU iHPOPMALLito 3 Pi3HUX AxKepen, HeobxigHy AnA Po3B’A3aHHA
npodeciiHunxX 3aBAaHb, BKAOYAOUM BiATBOPEHHS iHpopMaLii yepes enekTpoHHUI nowyk. (MPH 18).

e  Bmiti onuncaTu noriyHy GyHKLi0 pisHMMM cnocobamm Ta BUKOHATH i MiHimi3au,ito.

e BmiTM CMHTE3YBATU CXEMY CMHXPOHHOFO i aCMHXPOHHOFO NOCAIAOBHICTHOrO npucTpoto (undposoro
aBTOMaTy) 3a 10ro ONMCOM.

e Bonogitm HaBMYKAMM aHaNI3y cxem KOMBiHALiMHUX Ta NOCNIAOBHICTHUX NPUCTPOIB.

2. MpepeKBi3nuTU Ta NOCTPEKBI3UTU AUCLUNAIHU

Mepenik agncumniH abo 3HaHb Ta YMiHb,
BOJIOAIHHA AKMMU HeobXiaHi 3406yBavy BULLLOT
OCBITU AN YCMILWHOrO 3aCBOEHHA AUCLIUMNAIHU

Mepenik ancumnix,
AKi 6a3ytoTbCA Ha pe3y/ibTaTax HaBYaHHA 3 AaHOT ANCUMMNAIHM

e ObpobKa umdpposux curHanie Ha MJIC B pagioTeXHIYHUX

cmcremax
o [IpOeKTYBaHHA MIKPOKOHTPOAEPHUX NPUCTPOIB B pagioTex-
OucumnniHa BMBYAETbCA HA OCHOBI NpeameTis HIYHMX KOMN'IOTEPU30BAHUX CUCTEMAX.
LUMPPOBUX TEXHONOTIM Ta NporpamyBaHHA: «IHPO- | ¢ OcHOBM Teopii TeneKoMyHiKauilt i pagioTexHiku. YactuHa 1.
pmatuka. YactmHa 1. OcHOBM mporpamyBaHHA Ta OCHOBM Mepex eNeKTPOHHUX KOMYHiKaL,i
ANroOpUTMN» e BbynoBaHi MiKpoKOMN'lOTEPHI cucTeMM pasioKepyBaHHA

® AUCLUMNAIHM, WO CTOCYOTbCA NMPOrpaMyBaHHA MiKPOKOHTPO-
NepHUX MPUCTPOIB i BOYAO0BAaHWUX cucTemM; 06pobaeHHs cur-
HaniB Ta iH.

3. 3micT HaBYaNbHOI AUCUUNNIHN

Tema 1. MatemaTuuHi 0oCHOBM No6ya0BKN LMPPOBUX NPUCTPOIB 06POBAEHHA CUrHANIB.
Tema 2. ABTOMaTM3aLia MiHiMi3auii NOriYHUX QYHKLLINA.

Tema 3. CMHTE3 IOrIYHUX CXEM HaA MY/IbTUNIEKCOpPaX.

Tema 4. NMocnifoBHICTHI UMPpPOBI NPUCTPOI.

Tema 5. PericTpu Ta ABINKOBI NiYNNBbHUKN.

Tema 6. CUHTE3 CUHXPOHHUX Ta ACUHXPOHHUX NOCNIAOBHICTHUX NPUCTPOIB.

Tema 7. Unoposi aBtomatn Mini i Mypa.

Tema 8. ApudMeTMYHI NPUCTPOI.

Tema 9. Llndppo-aHanorosi i aHanoro-umdposi nepetTsoptoBadi.

4. HaBuyanbHi maTepianu 1a pecypcu

basosa nitepartypa:
1. MorunbHuii C.b. IHpopmaTmKa. Y.2. OcHOBM 06YMCAIOBANBLHOT TeXHIKU: JTabopaTopHUIA NPaKTUKYm [EnekTpoHHUIA
pecypc]: HaBYanbHMIA NOCIBHUK Ans 3006yBadiB cTyneHs 6akanaspa 3a crnewianbHicTio 172 «ENeKTPOHHI KomyHiKauii Ta
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paaiotexHika» / C.b.MorunbHuit, 1.0.0pkywa; KMl im. Iropa CikopcbKoro. — EnekTpoHHi TekcTosi aaHi (1 dain: 2,3
M6aiiT). — Kuis: KMl im. Iropa Cikopcbkoro, 2023. — 84 c. — Ha3Ba 3 ekpaHa.

2. PabeHbkuin B. M., Kyiikos B. Al., T'yauit B. [. LUndposa cxemoTexHika: Hasy. nocibHuk. - J1bsis: “Hoswuin CeiT-2000”,
2020.-736c.

3. MaTtBieHKo M.[1. MpoeKTyBaHHA LMdPppoBUX NPUCTPOIB. - K: «Jlipa-K», 2018, - 364 c.

4. AHani3, CUHTE3 | NPOEKTYBaHHA UMPPOBUX CUCTEM KepyBaHHA : HaBy. nocibHMK / C. M. Ecaynos, O. ®. babiyeBsa;
XapkiB. HaLl,. yH-T micbK. rocn-Ba im. O. M. bekeTtoBa. — XapkiB : XHYMTI im. O.M. bekeTosa, 2018. — 150 c.

5. Bopo6itosa O.M. Lindposi npuctpoi: Hasy. nocib. — Y. 2 / O.M. Bopobiiosa, M.M. CaBulbKa, t0.B. dneitta. — Opeca:
OHA3 im. O.C. Nonos.a, 2016. — 80 c.

6. Meageauk A.[l. CxemoTexHika LMdpoBUX NPUCTPOiB: HaBuyanbHUI NOCIOGHMK. 36ipHMK 3aaa4. Ogec. Hal,. NONITEXH.
yH-T — Opeca: Hayka 1 TexHika, 2009. - 322 c.

JDopaTtKkoBa nitepartypa:

1. PagioTexHika: EHUMKAONEANYHUI HaBYaNbHMIA AoBiAHKMK: Hasu. MocibHuK /3a pea. 10. /1. Ma3opa — K: Buuwia
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.

IHpopmauiitHi pecypcu IHTepHeTy:
1. CaiT gucTaHuitHoro HaB4YaHHA Ha naatdopmi Moodle Akagemii Mikrotik: - http://iot.kpi.ua/Ims/
2. Mnatdopma ancTaHuinHoro HaBuyaHHA «CikopcbKuiny: - https://www.sikorsky-distance.org/

HABYA/IbHUIA KOHTEHT

5. MeTtoauKa onaHyBaHHA HaBYaJIbHOI AUCLUNAIHM (OCBITHBOrO KOMMNOHEHTA)

5.1. Po3no0in 3aHAMb 30 memamu

Tema 1. Jlekyis 1. OCHOBHi 3aKOHM anrebpu Noriku
Jlekyis 2. oHATTA KOMBIHALIMHMX LMPOBMX CXEM.
Tema 2. Jlekyia 3. ABTomaTM3auia MiHiMi3auii NOriYHUX GYHKLNA.
Jlekyis 4. Onuc Ta peanisauia cxem NPocTUx KoMbiHaLiNHMX NPUCTPOIB.
Tema 3. Jlekyis 5. KombiHauiliHi npuctpoi 3 onucom Ha Verilog.
Jlekyis 6. CUHTE3 cXem KOMBiHaLiMHUX NPUCTPOIB.
Tema 4. JleKkyia 7. Tpurepw.
Jlekyis 8. Tpurepw 3 TakKTyBaHHAM Nepenagom curHany.
Tema 5. Jlekyia 9. Perictpu.
Jlekuyia 10. [ABiMKOBI NiYNNBbHUKMN.
Tema 6. Jlekyia 11. CUHTE3 CUHXPOHHUX NOC/IAOBHICTHUX NPUCTPOIB.
Jlekuyia 12. CUHTE3 aCMHXPOHHWUX NOCAiIAOBHICTHUX NMPUCTPOIB.
Tema 7. Jlekyis 13. CUHXpOHHI umdposi asTomatn Minii Mypa.
Jlekyis 14. Onuc Ha mosi Verilog LLA Mini i Mypa.
Tema 8. Jlekyia 15. ApnbmeTnyHi npuctpoi.
Jlekyis 16. BUKOHaHHA onepaLin MHOXEeHHSA Yyncen.
Tema 9. Jlekyis 17. Undpo-aHanorosi i aHanoro-undpoBsi nepeTsoptoBani.
Jlekyia 18. Curma-genbta ALM.
MoaynbHa KoHTpobHa poboTa (MKP) (TecTu npu AMCTaHUiAHOMY HaBYaHHI):
1.3a Temot0 7.
MigrotToBKa 40 3aniKy
3anik

5.2. Memoduka onaHy8aHHA

Jlekyii

Nekuia 1. OcHOBHi 3aKOHM anrebpu noriku

3MicT nekuii:
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1. MMoHsTTA norivyHoi GyHKLiT Ta 3aKOHM anrebpu noriku.
2. JloriyHi onepaTtopu B moBi Verilog.
3. KopayBaHHA NOTeHLianis, NOHATTA BU3HAYANbHOIO NOTEHLiany.

Nekuia 2. MoHATTA KOM6iHaLiiHUX LMdpPOBUX cxem

3MicT nekuii:
1. EnemeHTapHi KOMbiHaLiMHI cxemn: HaniBCymaTop, OAHO pPo3paAaHUA cymaTop, gewwmndpaTtop.

2. Peaniszaujia KombiHaLiMHMX NPUCTPOIB B pi3HNX Ba3sucax.

Nekuia 3. ABTOMaTK3auia MiHimisauii norivHux GyHKu,il

3MicT nekuii:
1. BukopucTaHHA KapT KapHO gns MiHimi3auii noriyHuX GyHKLINA.

2. OcobnuBocTi miHimi3aLil npy Yncai aprymeHTiB 6inblue YOTUPLOX.

NekKuia 4. Onuc Ta peanisayia cxem NPocTUX KOM6iHALIMHMX NPUCTPOIB
1. Onwuc Ha Verilog HaniBcymaTtopa, cymaTopa.
2. LlWwndpatop, aewmndpatop, eNEeKTPOHHI KOMyTaTopU.

Nekuis 5. Komb6iHauiHi npuctpoi 3 onucom Ha Verilog
3MicT nekuii:
1. MynbTunnekcopwm.
2. KoponepeTtBoptoBaui.
3.  Onuc MmyabTUMNAEKCOPIB Ta KogonepeTBoptoBadis Ha Verilog.

JNekuia 6. CuHTE3 cxem KOMbBiHaLiMHMX NPUCTPOIB

3MmicT nekuii:
1. CuHTe3 cxem Ha MynbTUNNEKCOPaX 3 BUKOPUCTAHHAM KapT KapHo.

2. CrpykTtypu case Ta if pnsa onucy Ha Verilog KombiHauinHMX NPUCTPOIB.
NeKuia 7. Tpurepun

3MicT nekuji:
1. TMocnigoBHICTHI NpUCTPOI.
2. RS-tpurepm.
3. D-tpurep, T-Tpurep.

Nekuin 8. Tpurepm 3 TaKTyBaHHAM Nepenagom CUrHany

3micT nekuji:
1. Tpwurepu 3 BHYTPILWHbOW 3aTPUMKO: RS-Tpurepwm, JK-tpurep.
2. Onwc Tpurepis Ha Verilog.
3. [OuvHamiyHni Tpurep.

NeKuia 9. Perictpu

3micT niekuii:
1. PericTtpu: nocnifoBHI, NapanenbHi, yHiBepcasbHi.
2. Onwuc pericTpis Ha Verilog.

NeKuia 10. OBiiAKOBI NiYNNbHUKK

3MmicT niekuii:
1. CMHXPOHHI Ta aCUHXPOHHI ABIMKOBI NiYMNBbHUKMN.
2. Onwuc aBinKkosux niunnbHMKIB Ha Verilog.

NeKuia 11. CUHTE3 CUHXPOHHUX NOCNIAOBHICTHUX NPUCTPOIB

3MicT nekuji:
1. MeToau CUHTE3Y CUHXPOHHUX NIYNIbHUKIB 3 AOBIILHUM MOAY/IEM NiU6U.

2. Onuc CUHXPOHHUX NIYUNBHUKIB 3 A0BINBHMM Moaynem niubu Ha Verilog.

NeKuia 12. CuHTE3 aCUHXPOHHUX NOCNIAO0BHICTHUX NPUCTPOIB

3MicT nekuji:
1. CWHTE3 aCMHXPOHHUX NIYUNBHUKIB 3 OBIIBHMM MOoAyNEM NiY6U.
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NeKuia 13. CuHXpOHHI uudposi asTomatn Mini i Mypa

3MicT nekuii:
1. Mobyposa HanpasneHoro rpada undposoro asTomara (LA).

2. MNobynosa LLA Ha Tpurepax 3 MiHiMmi3aui€to NoriYHNX QYHKLM.

Nekuia 14. Onuc Ha mosi Verilog LA Mini i Mypa

3MicT nekuii:
1. Onwuc UA Ha Verilog 3 BUKOpUCTaHHAM HanpaBaeHoro rpada.

NeKuia 15. ApudmeTnuHi npuctpoi

3MmicT nekuii:
1. bBbaratopo3pagHi cymaTopu.

2. ApudPMeTUKO-NOTIYHUI NPUCTPIiA.

NeKuia 16. BUKOHaHHA onepaLiii MHOXXeHHA uncen
3MicT nekuii:
1. OCHOBHiI MeToaM BUKOHAHHA MHOXEHHA Yncen.
2. MeToam NPUCKOPEHHA BUKOHAHHA MHOXEHHA Yncen.

Nekuia 17. Undpo-aHanorosi i aHanoro-undposi nepersoproBadi

3MicT nekuii:
1. Metoau undpo-aHanorosoro (LLAM) i aHanoro-undposoro nepetsopeHHs (LAM) curHanis.
2. Cxemu LAM i ALUN: nocnipoBHOro NpubAnKEHHSA, NOABIAHOIO iHTErpyBaHHA, NapanesbHi.

Nekuia 18. Curma-genbta ALUN

3MmicT nekuii:
1. MpwuHuMN nobyaosu curma-gensta ALM.

2. Curma-genota ALLM BUCOKMX nopAaKiB.
JlabopamopHi pobomu

Na6opaTtopHa poboTa 1. flocniakeHHA 1a60paTOPHOro MakeTy A1 anapaTHOro MoAeNOBaHHA IOTIYHUX
cxem

TeopeTnyHa YacTnHa

O3HallOMNIEeHHA 3 MOX/MBOCTAMM NNATU KepyBaHHA 1abopaToOpHMM MaKeToM Ta 0cobMBOCTAMM anapat-
HOro MOAE/IIOBAHHA HAa MaKeTHUX NiaTax. BukopucrosyeTbea 74 cepia mikpocxem.

BMKOPUCTOBYETLCA MaTepian MeTOAMUYHNX BKA3iBOK, pO3MilLleHUX Ha pecypci IHTepHeT ana CPC.

MpaKTUYHa YacTMHa Nig Yac poboTn B ayamnTopii

1. O3HaMoOMMUTUCA 3 MPU3HAYEHHAM BUBOAIB Ta BXiAHUMWN/BUXIAHVUMM CUTHANAMM NNATU KEPYBaHHA.

2. BUBYUMTM NpM3HAYEHHA OCHOBHWUX BUBOAIB Ta CUIHANIB MIKPOCXEM, AKi BUKOPUCTOBYIOTLCA B NAATI Kepy-
BaHHA.

3. NobyaysaTn NoriyHy cuctemy ana GopmyBaHHA NOCNiIAOBHOCTI ABIMKOBOrO 4-x po3psAAHOro Koay Ha BU-
XOA4i NiYNNbHMKA 3 iIHOMKALLIEIO BUXIAHMX CUTHANIB NiYMIbHUKA 3@ AONOMOrOH CBITNI0AIOAHUX iIHAMKATOPIB Ta
7-MM CErMEHTHOrO iHAMKaTopa 3i CNiNbHMM aHOL4OM.

4. 3rigHo BapiaHTy 3aBAaHHA NObyaAyBaTW NepPeTBOPOBaY ABiIMKOBO-AECATKOBOrO KOAY B KOZ, CEMUCErMEHT-
HOTO iHAWKATOPA 3i CAIAbHUM KaTo40M AN1A 2-X CEerMEHTIB Ta peanizyBaTn cXxemy Ha MakKeTi.

OdopmaeHHa NPOTOKOAY i Moro 36eperkeHHA y BiANoBigHIM nanui 3aBgaHHA Ha naaTdopmi Moodle.
MpaKTMYHA YacTMHA ANA CaMOCTiNHOI poboTu

3aBAaHHSA Ta KOHTPO/IbHI NMUTAHHA 419 cCaMonepeBipKM BUKNAAeHI Ha iHbopmaLiiHomy

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

NabopartopHa po6oTta 2. CtBopeHHsa npoeKTy B CAMP Quartus 3a gonomoroto rpagiyHoro BBeAeHHA cxe-
MU

TeopeTnyHa YacTmHa

BusueHHs iHTepdelicy CAMP Quartus Ha NpuKAagi NpoekTyBaHHA Undposoro npuctpoto (LM) Ha nporpamo-
BaHili noriyHiit iHTerpanbHin cxemi (MAIC - FPGA) meTogom rpadivHOro BBeeHHA CXemMu.

BMKOPUCTOBYETLCA MaTepia MeTOAMUYHNX BKA3iBOK, PO3MilLeHUX Ha pecypci IHTepHeT ana CPC.
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MpaKTWYHa YacTWHa nig Yac poboTn B ayanTopii

3anucatui norivyHy ¢yHKLito 3rigHO 3a4aHoro BapiaHTy i cTBoputh npoekTt B CAMP Quartus, BUKOPMUCTOBYOUM
rpadiuHe BBegeHHA cxemu LIM. MepeBipuTn pesynbTaT 3a AOMNOMOroH cUMyAALil, 3p06UTU BMCHOBKM Ta
BiANOBICTU HA KOHTPONbHI NUTAHHA.

OdopmneHHn NPOTOKOAyY i Moro 36eperkeHHA y BiANoBigHIM nanui 3aBaaHHA Ha naatdopmi Moodle.
3aBAaHHA 418 CaMoCTilHOT po6oTK

3aBAaHHSA Ta KOHTPO/IbHI NMUTaAHHSA 417 caMonepeBipKM BUKNAAeHI Ha iHbopmauiiHomy

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

NaboparopHa po6oTta 3. MiHimizauia noriuHux ¢pyHKLi 32 gonomoroto Kapt KapHo Ta ix peanisauifa Ha
mikpocxemax 74 cepii

TeopeTnyHa YacTnHa

OTpMmaTH BMIHHA 3 MiHIMi3aLii noriyHMx GyHKLUIN 33 gonomoroto KapT KapHO Ta MpakTU4YHOI peanisauii
MiHiMi30BaHOI GyHKLi Ha MiKpocxemax 74 cepii.

BukopucrosyeTbca maTepian Jlekuii 3 Ta pecypcy IHTepHeT gna CPC.

MpaKTMYHA YacTMHa Nig Yac poboTu B ayanTopii

Posrnagaetbes ¢yHKLUiA 4-x 3MiHHMX 3ag4aHa Ha Habopax aprymeHTiB (3rigHo BapiaHTy).

1. MiHimisyBaTtu noridHy pyHKLito 3a gonomoroto KapT KapHo Ta nobyaysatu noriyHi cxemm B 6asucax I-HE i
ABO-HE.

2. 3ibpaTn cxemy Ha makeTi (B ogHomy 3 6a3uciB: I-HE abo ABO-HE), BUKOPMCTOBYIOUM MOHTaXKHI NiaTw,
nepemnykm Ta mikpocxemm 74 cepii.

3. OpopMUTK NPOTOKON Pe3yNbTaTiB MiHIMI3aLLT 3 BUKOPUCTAHHAM KapT KapHo.

OdopmneHHa NPOTOKOAY i Moro 36eperkeHHA y BiAnoBigHiM nanui 3aBaaHHA Ha nnatdopmi Moodle.
3aBAaHHA 418 CaMoCTiHOT po6oTK

3aBAaHHA Ta KOHTPO/IbHI MUTAHHA ANA CaMONepeBipKN BUKNAAEHI HA iHDopMaLiiHOMY

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

NabopartopHa po6oTta 4. NMpoekTyBaHHA LiM, BUKOPUCTOBYIOUM ONUC CTPYKTYPHOI cXemu Ha mosi Verilog
TeopeTnyHa YacTmHa

BnBuntn metogm npoektyBaHHA LIMN 8 CAIMP Quartus gna peanisauii Ha MJ11IC yepes onuc CTPYKTYPHOI cxemm
Ha mosi Verilog HDL.

BukopucTosyeTbca maTepian Jlekuii 4 Ta pecypcy IHTepHeT gna CPC.

MpaKTMYHA YacTMHa Nig Yac poboTu B ayanTopii

1. 3anucaTtu norivyHy ¢yHKLUi0 4-X 3MIHHUX 3ri4HO 3a4aHOro BapiaHTy i cTBopuTK NpoekT B CAMP Quartus,
BMKOPMUCTOBYOUYM onnc cxemun Ha moBi Verilog HDL ana npuctpoto, Wo NPoEKTYETLCA.

2. MepeBipMTH pe3ynbTaT 3a 4ONOMOIO CUMYALLT, 3BEPHYBLUM yBary Ha 3aTPMMKM B PEasIbHIN MiKpocxemi,
3p06UTN BUCHOBKM.

OdopmaeHHa NPoTOKOAY i Moro 36eperkeHHA y BiAnoBigHIM nanui 3aBaaHHA Ha naatdopmi Moodle.
3aBAaHHSA AnsA cCamocTiiHOi po6oTu

3aBAaHHA Ta KOHTPO/IbHI NMUTAHHA 41 CaMonepeBipKM BUKNAAeHI Ha iHbopmaLiiHoMy

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

NabopartopHa po6oTa 5. MpoeKryBaHHa LM Ha myabTUnaeKkcopi 3 onucom Ha mosi Verilog
TeopeTnyHa YacTmHa

OTpMMaHHA HaBWKiB NPOEKTYBaHHA LM Ha MyabTUNAEKCOpPi 3 ONUCOM MO0 NOBEAIHKM Ta CTPYKTYPU My/b-
TMnnekcopa Ha mosi Verilog HDL.

BukopucToByeTbca maTepian Jlekuii 6 Ta pecypcy IHTepHeT gna CPC.

MpaKTUYHa YacTMHa Nig Yac poboTn B ayamnTopii

1. NobyaysaTtn Ha mikpocxemax KP1533KM2 cxemy IOriYHOro NpucTpoto.

2. HaBectn noriuyHuii onmc cxemm Ha moBi Verilog 3 BUKOPUCTAHHAM CTPYKTYpU case.

OdopmneHHA NPOTOKOAY i oro 36eperkeHHA y BiANoBiAHIM nanui 3aBaaHHA Ha naatdopmi Moodle.
3aBAaHHA ANA caMoCTilHOT po6oTK

3aBAaHHSA Ta KOHTPO/IbHI NMUTAHHSA 41A caMonepeBipKM BUKNAAeHiI Ha iHbopmaLiiHomy

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

NabopartopHa po6oTa 6. MogentoBaHHA LUPPOBUX CXeM 3 BUKOPUCTAHHAM NapameTPpUUHUX eIeMEHTIB
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TeopeTnyHa YacTmHa

HabyTtTa gocsigy BUKOpUCTaHHA NapameTpuyHux enemeHTis B CAMP QUARTUS I, ekcnepumeHTanbHe goc-
NiAeHHA NiYMNbHUKIB, NOOYA0BaHUX Ha iX OCHOBI. NapameTpuuHi enemeHTn (LPM function) — ue Bukopwuc-
TaHHSA BXKe roToBUx meradyHKLiN cMcTeMM NPOEKTYBaHHA Aas peanisay,ii pisHux LM. Li ¢yHKLIT matoTb nes-
HY KiZIbKiCTb NapameTpiB, AKi 3a4a0TbCA KOPUCTYBAYEM, B 3a/1E€XKHOCTI Big, HEOBXiAHNX TEXHIYHMX XapaKTe-
PUCTUK NPUCTPOLO, AKUIA NPOEKTYETHCA.

BukopucToByeTbca maTepian Jlekuii 11 3 pecypcy IHTepHeT gna CPC.

MpaKTMYHa YacTMHa Nig Yac poboTn B ayanTopii

1. BUKOHaTV NPOEKTYBAHHA €NEKTPUUYHOT CXEMU CUHXPOHHOTO NiYMIbHUKA 3 AOBIILHUM MoAayaem Niubu Ha
napameTpuydHi enemeHTn CAMP QUARTUS Il, aAknit 3agaetbea 3rigHo Tabauui BapiaHTiB 3aBAaHb.

2. MepeBipnTn poboTy CXEMM B CUTHAIBHOMY PeAaKTopi, BiANOBICTU HAa KOHTPO/IbHI MUTAHHS.
OdopmeHHs NpoTOKoY i Moro 36eperkeHHs y BiANOBIAHIN Nanui 3aBaaHHA Ha naatdopmi Moodle.
3aBAaHHA AnsA cCamoCTiiHOI poboTu

3aBAaHHA Ta KOHTPOAbHI MUTAHHA 4NA CaMONepeBipKM BUKNAAEHI Ha iHGopMmaLiiHOMyY

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

Na6oparopHa po6oTa 7. MoBeaiHKoBui onuc Ha moBi Verilog npu NpoeKkTyBaHHI CUHXPOHHOIO NiYUIbHU-
Ka

TeopeTn4yHa YacTnHa

BukopucToByeTbca maTepian Jlekuii 11 ta pecypcy IHTepHeT ana CPC.

MpaKTUYHa YacTMHa Nig Yac poboTn B ayamnTopii

1. BUKOHATU CUHTE3 CUHXPOHHOTO NiUMIbHUKA Ha JK-Tpurep 3 moaynem nivbu 3rigHo BapiaHTy 3aBAaHHA.
2. CtBopuTtun npoekT B CAMP QUARTUS II.

3. 3a gonomoroto cumynsLii nepesipuTn poboTy peanisoBaHOro NiYNAbHUKA.

OdopmneHHn NPOTOKOAY i Moro 36eperkeHHA y BiAnoBigHiM nanui 3aBaaHHA Ha naatdopmi Moodle.
3aBAaHHA 418 CaMoCTiHOT po6oTK

3aBAaHHA Ta KOHTPO/IbHI MUTAHHA ANA CaMONepPeBiPKU BUKNAAEHI Ha iHDopMaLiiHOMY

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

NabopartopHa pob6oTa 8. CUHTE3 aCUHXPOHHUX LLUMPPOBUX aBTOMATIB

TeopeTnyHa YacTmHa

BukopucToByeTbcA maTepian Jleku,ii 11 Ta pecypcy IHTepHeT gnsa CPC.

MpaKTMYHA YacTMHa Nig Yac poboTu B ayanTopii

1. BUKOHATW CUHTE3 aCMHXPOHHOIO NiYNAbHMKA Ha JK-Tpurep 3 moaynem nivybwm 3rigHo BapiaHTy 3aBAAHHA.
2. Cteoputun npoekT B CAMP QUARTUS II.

3. 3a gonomoroto cumynsLii nepesipuTn poboTy peani3oBaHOro aCUHXPOHHOTO AiYMUIbHUKA.
OdopmaeHHa NPoTOKoAY i Moro 36eperkeHHA y BiAnoBigHIM nanui 3aBaaHHA Ha naatdopmi Moodle.
3aBAaHHSA AnsA camocTiiHOi po6oTu

3aBAaHHA Ta KOHTPO/IbHI NMUTAHHA 41A cCaMonepeBipKM BUKNAAeHI Ha iHbopmaLiiHoMy

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

NaboparopHa po6oTa 9. MPOEKTYBAaHHA CUHXPOHHUX LndpoBux aBTomatis Mini Ta Mypa

TeopeTnyHa YacTmHa

B poboTi HeobxiaHO nobyayBaTh HanpasseHui rpad cuHxpoHHoro LA (Mini abo Mypa), AkuiA no3Bonde
BUABUTU NEBHY NOCAIAOBHICTb ABIMKOBUX CUMBOIB.

BukopucToByeTbca maTepian Jlekuii 13 ta pecypcy IHTepHeT gna CPC.

MpaKTUYHa YacTMHa Nig Yac poboTn B ayamnTopii

1. Mobyaysatn HanpasaeHui rpad LA ans BuABNeHHA KoAaoBoi KoMbBiHauji ABIMKOBUX CMMBOANIB, 3aaHOIl
BigNOBIAHMM BapiaHTOM.

2. OnucaTtn oTpmmaHuii rpad Ha mosi Verilog.

3. BUKoHaTn cumynauito peanisosaHoro LA.

OdopmneHHn NPoTOKoAY i Moro 36eperkeHHA y BiAnoBigHIM nanui 3aBaaHHA Ha naatdopmi Moodle.
3aBAaHHA ANA caMocTilHOT po60oTK

3aBAaHHSA Ta KOHTPO/IbHI NMUTAHHA 41A camonepeBipKM BUKNAAeHI Ha iHbopmaLiiHomy

pecypci IHTepHety ana CPC: http://iot.kpi.ua/Ims/
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Mpumimka: TpnBanicTb BUKOHaHHA nabopaTtopHux pobit 4 rog,. MNpu BUKOHAHHI n1abopaTopHMx pobiT B guc-
TAHUiMHOMY PEXKUMI MOXKINBI KOPUTYBAHHA Yacy iX BUKOHAHHSA B CTOPOHY 36inblieHHA. Mpu Lbomy MOXKAK-
Be 3MeHLeHHA Yncna J1P.

6. CamocrTiitiHa po6oTa 3406yBayiB BULLOI OCBITU

[o camocTiliHOi pobOTU CTYAEHTIB BKNHOYAETLCA MiATOTOBKA A0 ayAMTOPHMX 3aHATH LWAAXOM ONaHyBaHHA MaTe-
pianie nekuin, BMBYeHHs 6a30B0iI, 4OAATKOBOI NliTEpaTypy, BUKOHAHHA NabopaTopHUX PoBiT.

Temu 1.
CPC nigrotoBKM A0 MoAy/1bHOi KOHTPO/IbHOT PO60TH.

Tema 2. ABTomaTu3auia MiHimisawii noriyuHnx GyHKui.
CPC pno NabopaTopHux pobit 1 —4.

Tema 3. CUHTE3 NIOriUHUX CXEM Ha MYJIbTUN/IEKCOPaX.
CPC go NNabopatopHoi poboTn 5-6.

Tema 4. NocnipgoBHicTHI LUPPOBI NPUCTPOI.
CPC po NabopaTtopHoi poboTn 7.

Tema 6. CUHTE3 CUHXPOHHUX Ta AaCUHXPOHHUX LMPPOBUX AaBTOMATIB.
CPC po NabopaTtopHoi poboTn 8.

Tema 7. Uudposi aBtomatn Mini i Mypa.
CPC po NabopaTopHoi poboTn 9.

BUKOHaHHA AOMaLIHbOT KOHTPOAbHOI poboTh (JKP) (TecT npu gMCTaHLUIMHOMY HaBYaHHI).

MigrotToBKa 40 3aniKy.
MOMNITUKA TA KOHTPOJ1b

7. MoniTMKa HaBYaNbHOI AUcUMNAiHU (OCBITHBOrO KOMMOHEHTA)

7.1. ®opmu pobomu

JleKuii npoBOAATLCA 3 BUKOPUCTAHHAM HAaOUYHUX 3acobiB NpeacTaBNEeHHA MaTepiany Ta 3 BUKOPUCTaHHAM
METOANYHUX MaTepianis, AOCTYN A0 AKMX HasABHMI y 3400yBayiB BULWLOI OCBITU. CTYAEHTU OTPUMYLOTL BCi
maTepiann Yyepes HaB4YanbHy nnatdopmy Moodle, e-mail, Kamnyc. 1na cninkyBaHHA Ta KOHCY/bTALil BUKO-
pucToByeTbea telegram-rpyna.

3p06yBadi BULLOI OCBITU 3any4atoTbCsl 40 OOroBOpPEHHA NeKLUiMHOro maTtepiasy Ta 3a4aloTb MUTAHHSA,
LLLOA0 MOro CYTHOCTI.

Mpn BUKOHaHHI nabopaTopHUX PobiT 3acTocoBYOTLCA GOPMU iHAUBIAYaNbHOI Ta KONEKTUBHOI poboTu
(komaHaHa poboTa, napHa poboTa) Ana peanisauii 3aBAaHb BMK/Iagada Ha HabyTTA HAaBMYOK CaMOCTIMHOT
NpPaKTUYHOI poboTu.

Mig Yac BMBYEHHA KypCy 3aCTOCOBYIOTbCA CTpATErii aKTUBHOIO i KONEKTMBHOIO HaBYaHHA, AKi BU3Hauva-
FOTbCA HACTYNMHUMM METOLAMM | TEXHOOFIAMM:

1. metoau npobnemMHOro HaB4YaHHA (NPObAEeMHWUI BUKNAL), YAaCTKOBO-MOLLYKOBMIA MeToq (eBpuc-
TMYHa becifaa), AocniaHUUBKUIN meToa;

2. ocobucticHo-opieHTOBaHI (po3BMBatoYi) TEXHONOTIi, 3aCHOBaHI Ha aKTUBHUX dopmax i meToaax
HaBYaHHA («MO3KOBMI LUTYPM», «aHa/i3 CUTyaLiiA» TOWWO), AUCKYCIMHNI meToa,;

3. iHpopMaLiliHO-KOMYHIKaLiNHI TexHoorii, Wwo 3abe3neyyoTb NPobAEeMHO-40CNIAHULBKUIA Xapa-
KTep NpoLecy HaBYaHHA Ta aKTMBI3aLil0 camocTiliHoi poboTn 3406yBayiB BULLOT OCBITU (enekT-
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POHHI Npe3eHTaLii, 3aCToCyBaHHA HAa OCHOBI KOMM'IOTEPHUX | MyNbTUMELINHUX 3aC06iB NpPaKTUNY-

HWX 3aBAaHb (TecTu), AONOBHEHHA TPAAULIMHUX HaBYaIbHUX 3aHATL 3acobamm B3aeMogii Ha oc-

HOBI MepeXKeBMX KOMYHIKaLiMHUX MOXKIMBOCTEN (NporpamHi 3acobu, mobinbHi 4oAaTKM TOLWWO);
4. NOACHIOBA/IbHO-INOCTPATUBHUIA METOA,

7.2. [pasuna 8i08i0y8aHHA 3aHAMb

3aHATTA MOXKYTb NPOBOANTUCH B HAaBYaIbHUX ayAUTOPIAX 3riAHO po3Kaaay. TaKoXK 3aHATTA MOXKYTb Npo-
BOAUTUCHb AUCTAHLINHO B aCUHXPOHHOMY PEXKMMI 3 BUKOPUCTAHHAM HaBYasbHOI naaTtdopmm Moodle 3 oa-
HO3Ha4yHolo iaeHTMdiKaujieto 3406yBaya BULOT OCBITU. MpoBeAeHHA 3aHATb OHNAMH NOBUMHHE BYyTU nepea-
b6ayeHe BignosigHUm Hakazom no KIl im. Iropsa CikopcbKoro.

3a HaABHOCTI NOBaXKHWUX NPUYMH 3406yBay BULLLOT OCBITU MOBMHEH 3aBYacHO (3a 1 AeHb) NOBIAOMUTY BU-
Knagaya npo NpUUYMHU MOXKINBOIO NPOMYCKY KOHTPOLHOIO 3axoAy. Bci KoHTponbHi 3axoam (Tectu) B auc-
TaHUiMHOMY PeXMMi NPOoBOAATLCA CUHXPOHHO (04HOYACHO ANA BCiX CTYAEHTIB).

AKLLO 3aBYACHO NOBIAOMWUTM He BAANIOCH, 3400yBaY BULLOT OCBITM NPOTArOM OAHOMO TUMKHS Ma€E 3B'A3a-
TUCb 3 BMK/lagayemM A/1a NoroaxKeHHa Gopmu i NopaaKy yCyHeHHs 3aboproBaHoCTi.

AKLLO ayaUTOPHE 3aHATTA BUNAAa€ Ha Hepobounii AeHb (CBATKOBUIA, MaM'ATHMIA TOWO), TO MaTepian Ta-
KOrO 3aHATTA YaCTKOBO MepexoamTb B KaTeropito «CamocTiHa poboTa 3406yBayiB BULLLOT OCBITU», @ YaCTKO-
BO A0AAETbCA A0 HACTYMHOrO 3aHATTA.

7.3. [pasuna Npu3Ha4YeHHA 300X04y8aAbHUX Ma WmpagpHux basie

3aoxo4yBaabHi banu:

+10 6aniB — cTyaeHTy aBTOPY CTaTTi (A0NOBIAi Ha KOHpepeHLii) 3a TeMaTMKO Kypcy (TibKK 33 YMOBMU
noJaHHA KOMNAEKTY maTepianis).

Cyma Bcix 3aoxo4yBanbHUX 6aniB He moxke nepesumulyBaTn 10 6anis.

LWTpadHi 6anu:

-1 6an 3a 3aTPMMKY 3aBaHTaXKeHHs npoTokony JIP (noHag, 2 TUKHI).

8. Monituka yHiBepcutety

8.1. MNMonimuka w,000 akademiyHoi dobpoyecHocmi

MoniTnKa Ta NPMHUMNKN akagemidyHoi 4obpoyecHOCTi BU3HaYeHi y po3aini 3 Koaekcy yecti HauioHanbHo-
ro TexHiYHoro yHisepcuteTy YKpaiHn «KWiBCbKUI NONITEXHIYHMIA IHCTUTYT iMmeHi Iropsa Cikopcbkoro». [eTa-
NbHiwe: https://kpi.ua/code

8.2. Hopmu emuy4Hoi nosediHKu

Hopmu eTUYHOI NOBEeAIHKM CTYAEHTIB i NpaLiBHMKIB BU3HAYeHi y po3aini 2 KogeKcy vecti HauioHanbHoOro
TeXHIYHOTro yHiBepcuTeTy YKpaiHM «KMIBCbKMI MNONITEXHIYHWUI IHCTUTYT imeHi Irops CikopcbKoro». [etanb-
Hiwe: https://kpi.ua/code

OUIHIOBAHHA TA KOHTPO/J1bHI 3AXOAU

9. Buam KOHTPO/IIO Ta PEUTUHIOBA CUCTEMA OLiHIOBAaHHA pe3ybTaTiB HaBYyaHHA (PCO)

9.1. Budu KoHmposnto

Bud KoHmposnto Cnocib KoHMposto

1. MoaynbHa KOHTPO/bHa poboTa (TecTyBaHHA).

2. BUKOHaAHHA Ta 3aXMCT A0MaLlHbOT KOHTPObHOI poboTu.
3. BUKOHaAHHA Ta 3axucT nabopatopHux pobiT.

MomoyKuli KoHMposs

MpoBoanTbCA ABiYi HA CeMecTp AK MOHITOPUHI MOTOYHOrO CTaHy BMKOHAHHA BMMOT
cunabycy
Cemecmposuli KoHmpoas | 3anik

KaneHdapHuli KoHmposnes

9.2. PelimuHeao8a cucmema OyiHHOBAHHSA pe3yabmamie Ha84YAaHHSA

OuiHoBaHHA nposoaunTbCA 3a peplTMHFOBOPO CUCTEMOIO, AKA BUKNAOEHA B cvma6yci.
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[0N0BHa YacTUHA PEeNTUMHIY cTyaeHTa GOPMYETbCA Yepe3 aKTUBHY y4yacTb Yy abopaTopHux poboTax,
OTPUMaHHA pe3y/bTaTiB MOAY/IbHOI KOHTPOJIbHOT Po60TK (TecTiB) Ta BUKOHAHHI 4OMALIHbOI KOHTPO/bHOI
poboTu.

MogaynbHY KOHTPO/AbHY pobOTy Ta 3aiiK NPOBOAMUTL IEKTOP - BMKNAAAY Kadeapu pagioTeXHIYHMX cuc-
Tem.

1) NMomoyHuii KoHMpono

MNpoBOAATLCS EKCNPEec-ONUMTYBaHHS 33 TEMOIO 3aHATTA, BUKOHAHHA TECTOBMX 3aBAaHb, 0BroBOPEHHS
NpPaBOBMX KEWCIB, NiAroTOBKAa NPOEKTIB AOKYMEHTIB

PenTUHr cTyaeHTa CKNagaeTbes 3 6anis, WO OTPUMYIOTLCA 33 EKCNPEC-ONUTYBAHHSA 33 TEMOLO 3aHATTA,
0b6roBopeHHA NPaBOBMUX KEWNCIB, BUPiLUEHHA NPAKTUYHMX 3aBAaHb, AOMNOBHEHHA BiANOBiAelN iHWKUX cTyae-
HTiB Y NpoOLECi AMCKYCii Ha NPaKTUYHUX 3aHATTAX, BUKOHAHHA TECTOBWUX 3aBAaHb OHMAMH Ta MiArOoTOBKM
NPOEKTIB AOKYMEHTIB. Y BUNaAKY BiACYTHOCTI CTyAeHTa Ha NabopaTopHil poboTi, HeobxigHo BignpavtoBaTh
nponyuieHe 3aHATTA. BUKOHAHHA BCiXx nabopaTopHUX pobIT € YMOBOIO OTPUMAHHA MO3UTUBHOI OLHKM 33
pe3yabTaTaMy HaBYaHHA.

1. JlabopatopHi pobotun

Barosui 6an - 5.

Kputepii ouiHlOBaHHA:

— TOBHE BUKOHAHHA 3aBAAHHA — 5;

—  BMKOHAHHA 3aBAaHHA, a/ie TEOPETUYHI 3HAaHHA HegOCTaTHI — 3

— BWKOHAHHA 3aBAaHHA, afe BigCyTHIlM 3BiT — 1-2;

— poboTa He BMKOHyBanacb — 0.

MaKcmMmanbHa KinbKicTb 6anie 3a Bci nabopaTopHi poboTn aopisHioe 5x9 = 45 banis.

2. MoaynbHnin KoHTpoab (MKP)

Barosui 6an — 30.

Kputepii ouiHlOBaHHA:
NnoBHa BiANOBIAb Ha BCi MUTAHHA Ta MOBHE BUKOHaHHA 3aBAaHHA (He meHwe 90%) — 30 6anis;
— [OCTaTHbO NOBHa BiANOBiAb Ta MOBHE BUKOHAHHA 3aBAaHHA (He meHwe 75%), abo noBHa 3 He3Hau-

HUMM noxmbKkamm — 25...20 6anis;

— HenoBHa Bignosigp (He meHwe 60%) Ta He3Ha4yHi nomnakn — 15..10 6anis
— He3aAoBi/ibHe BUKOHAHHSA 3aBAaHHA (He Bianosiaae sumoram) — 0 6anis.

Mpumimka: Npwn ANCTAHLINHOMY HaBYaHHI MOAY/IbHUI KOHTPO/1b 3aMiHIOETLCA TECTAMM.

3. [JomaliHa KOHTpo/ibHa poboTa ([KP)

Barosuit 6an — 25.

Kputepii ouiHOBaHHA:

— NOBHEe BUKOHAHHA 3aBAaHHA (He meHwe 90%) — 25-20 6anis;

— [0CTaTHbO MOBHE BWKOHAHHA 3aBAAaHHA (He MeHwe 75%), abo NoBHe 3 HE3HAYHWMM NOXMOKamMK —

15...10 6anu;

— HenoBHe BMKOHaHHSA 3aBAaHHA (He meHwe 60%) — 6-9 6an;

— HenoBHe BMKOHaHHSA 3aBAaHHA (MeHwe 60%) — 1-5 6anis;

— 3aBAaHHA He BMKOHyBanocs — 0 6anis.

MaKcumanbHa KinbKicTb 6anis 3a KP gopisHioe 25 6anis.

Mpn BUABNEHHI akagemiyHOi HepobpouecHocTi (BUKOHaHs [KP KonekTMBHO — «bpuragHuin nigpsaay)

oTpumaHuit 6an 3a AKP ginntbca piBHOMIPHO MiXK YneHamm «bpuragmn».

lpumimka:

LtpadHi Ta 3a0x04yBanbHi 6ann 3a (cyma Ak wrpadHMX, TaK i 3a0XxodyBabHUX BaniB He Mae nepe-

BuwWyBaTth 0,1r, (4 6anm):

- BiICYTHICTb Ha NabopaTopHOMY 3aHATTI 6€3 NOBaAXKHUX NPUYMH -1
- y4yacTb Y MOAEpPHi3aL,ii, CynpOBOAKEHHI Ta agMiHICTPYBAHHI ANCUMNAIHN, BUKOHAHHA 3aBAaHb 3 yA0-
CKOHaNeHHA MeTOAMYHUX Ta ANOAKTUYHUX MaTepianis 3 ANCUUNAIHN +1..+2
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3aranbHuii peiiTuHrosuii 6an gucumunainm (makcumym 100 6anis):
Rs = Rakp + Rpp + Rmke + Raxep,
Ae Rsxp — pENTMHIOBUI 6an 3a 3a/1iKOBY KOHTPOJIbHY pob0oTy 3 ancumnninm (Big 0 go 25 6anis);
Rnp — peiTUHrosi 6anu 3a BUKOHaHHA NabopaTtopHMx pobit Nel...Ne9;

Rmkp— peNTMHIOBI 6ann 3a Moy nbHi KOHTPObHI poboTh (TecTun) (Big 0 Ao 30 6anis);
Rakp — peMTUHIOBI 6anuM 3a 4OMALLHIO KOHTPOLHY poboTy (Big 0 Ao 25 6anis).

PeliTMHroBa WKana 3 ancumniidm (6es 3anikoBoi KOHTPOAbHOI PO6OTH) CKNaAAE:

R=457p+30mkp +251p =100 6anis
OcCTaToYHWI PeUTUHT He MoKe nepesuuLysaTm 100 6anis.

2) KaneHOapHuli KOHMponb

34iACHIOETbCA ABiYi HA CEMECTP AK MOHITOPUHT NOTOYHOIO CTaHYy BUKOHAHHS BUMOT cunabycy

Kpumepiti Mepwuli Apyeuli
TepmiH 8-l muncdeHob 14-0 muxdeHo
YMOBW OTPUMaHHSA No3u- AKLLO MOTOYHUIA PEWTUHIOBUIN Ban CKNagae | AKWO MNOTOYHUIM penTUHroBui 6an
TUBHOTO pe3ynbTaTty He MeHWwe 50% BiA, MaKcMManbHO MOMAWU- | CKNafZae He meHwe 50% Big makcuma-
BOro 6asy Ha MOMEHT KafleHAAaPHOro KOHT- | IbHO MOX/MBOFO 6any Ha MOMEHT
posnto Ka/NieHA4apHOro KOHTPOO

3) 3anikoea kKoHmpoasHa poboma

MaKcmMmanbHa perMTUHIoBa OLiHKa 6e3 BpaxyBaHHSA 3a/1iKOBOT KOHTPOAbHOI pob0TK cKnagae 76 6anis.
AKwo 3406yBaya BULLOT OCBITU He 3a40BO/IbHAE HabpaHa KiNbKicTb 6anis, To pesynbTaT PEUTUHIOBOT

OLHKM He CKacoBYOTbCA, a 3400yBay BULWLOT OCBITM NULLIE 3aN1iKOBY KOHTPO/IbHY PoBOTY 3 AUCUMNAIHK, Bann
AKOI 04A0TbCA 4,0 OTPUMAHUX pPaHiLle.

KoyHe nuTaHHA ouiHI0eTbCA 3 24 6aniB BigNOBIAHO A0 CUCTEMM OLiHIOBAHHA:
— “BigMiHHO”, NnoBHa Bignosigb (He meHwe 90% noTpibHoI iHbopmaL,ii) —
24...22 6anis;
— “nobpe”, 4OCTaTHbO NOBHa BiANOBIAb (He meHWwe 75% NoTPibHOI
iHpopmalii, abo He3HauHi HeTouHocTi) — 20...15 6an;
— “3a4,0BiNbHO”, HEMOBHA BiANOBIAb (He MeHLwe 60% noTpibHOT iHpopmaLii
Ta AesAki nomunku) — 14...10 6anis;
— “He3a40BiNbHO”, He3a40BiINbHA Bianosiab — 0 6anis.
Mpumimka: NMpu gUCTaHUiMHOMY HaBYaHHI 3a/iK NPOBOAMTLCA Y BUrNAAI TecTy (24 - 48 nuTaHb).

TecT NpoBOAUTLCA Ha NAaThOpMi AMCTaHUiMHOro HaBYaHHA Moodle i TMTaHHA MOXKYTb ByTK pi3HOI dop-
MU, AIKi MOKHa peanisysaTn B Moodle.

4) Tabauysa sidnoeidHocmi pelimuH2o8ux 6asie oyiHKamM 3a yHieepcumemcbKo WKAs0H

Kinbkictb 6anis OuiHkKa
95...100 BigmiHHO
85...94 Oyxe nobpe
75...84 Hobpe
65...74 3a[08BinbHO
60...64 JocTatHbo

MeHwe 60 He3agoBinbHO

10. JoaaTtKkoBa iHpopmauia 3 AucumnaiHun (0OCBITHbOro KOMMNOHEHTA)
Mpuknaau 3aBgaHb gNa nabopatopHux pobir Ta AKP
dyHKUiA 5-TW 3MiHHWX 334aHa Ha Habopax aprymeHTiB. MiHiMi3yBaTK NoriyHy GYHKL,iIO 33 LOMNOMOroH KapT

KapHo Ta nobyaysaTtu noriyHi cxemu B 6asmncax I-HE Ta ABO-HE. Onucatn otpumaHni dyHKLii Ha mosi Verilog ann
peanisauii Ha NJIC.

Bcboro cTopiHok 18 CropiHka 11



Tabnuua BapiaHTiB.

Ne n/n DYHKUiA ICTUHHA dyHKLUiA XMBHa DyYHKLUiA He BU3HAYEeHa
1 1,2,49,11,2,27,31 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

3aedaHHsA 2-1

MobyaysaTu Ha mikpocxemax KP1533KM2 noriuHniA NnpuUCTpiin, Ha BUXOAj AKOro 3”ABNAETHCA BUCOKMUI PiBEHD
CUTHaNY, AKLWO BXigHe 6-po3pAgHe ABiKOBE YMC/O AinnTbes Ha 3 abo Ha 4. OnucaTn OTPUMaHUIA NPUCTPIN Ha MOBI
Verilog.

3aedaHHsA 2-2

MobyaysaTu Ha mikpocxemax KP1533KM2 noriuHniA NnpucTpii, Ha BUXo4i AKOro 3”ABNAETbCA BUCOKMIA piBEHb
CUTHanNy, AKLWO BXiAHe 6-po3pAaHe ABiMKOBE YMCNO AinnTbea Ha 4 abo Ha 5. OnucaTn OTPUMaHUIA NPUCTPIN Ha MOBI
Verilog.

3a80aHHA2-3

MobyaysaTn Ha mikpocxemax KP1533KM2 noriuHniA NnpucTpii, Ha BUXo4i AKOro 3”ABNAETbCA BUCOKMUIA piBEHb
CUTHaNY, AKLWO BXiAHe 6-po3paaHe ABiiKoBe YNCNO0 AinTbea Ha 5 abo Ha 6, abo Ha 7. OnucaTn oTPUMaHUIA NPUCTPIN
Ha mosi Verilog.

3aedaHHA 2-4

MNobyaysaTn Ha mikpocxemax KP1533KM2 noriuHMi npuCTpii, Ha BUXOAi AKOro 3”ABAAETLCA BUCOKMIA pPiBEHDb
CUTHaNy, AKLWO BXigHe 6-po3pAaHe ABiMKOBE YNCIO0 AinTbeA HA 3 abo Ha 5. OnucaTy OTPUMAHUI NPUCTPIN Ha MOBI
Verilog.

3ae0aHHsA 2-5

MobyaysaTn Ha mikpocxemax KP1533KM2 noriyHKiA NpUCTpIl, Ha BUXOAi AKOro 3”ABNSAETLCA BUCOKUI piBEHb
CUrHaNy, AKLLO BXiaHe 6-po3pasHe ABiKoBe YUMo AinuTbca Ha 5 abo Ha 7, abo Ha 8. OnucaTv OTPUMAHWIA NPUCTPIl
Ha moBi Verilog.
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3aedaHHA 2-6

MobyaysaTtn Ha mikpocxemax KP1533KIM2 noriyHMit NnpucTpiii, Ha BUXoAj AKOro 3”ABNAETLCA BUCOKUI piBEHb
CUTHANY, AKLWO BXiAHE 6-po3pAaHe ABiIMKOBE YMC/O AinnTbea Ha 4 abo Ha 7. OnucaTn OTPUMaHWUIA NPUCTPIN Ha MOBI
Verilog.

3aedaHHsA 2-7
MNobyaysaTn Ha mikpocxemax KP1533KM2 nepeTBoploBay ABiMKOBO-AECATKOBOrO KoAy 3 Baroko po3paais 5-4-
2-1 B KOZ CEMUCErMEHTHOrO iHAMKaTopa (po3rnaHyTH GyHKLi A i B). Onucatv oTprmaHuii npucTpiit Ha mosi Verilog.

3aedaHHsA 2-8
MNobyaysaTn Ha mikpocxemax KP1533KM2 nepeTBoploBay ABiMKOBO-AECATKOBOrO KoAy 3 Baroko po3paais 5-4-
2-1 B KO, CEMUCErMEHTHOTO iHAMKaTopa (po3rnaHyTv ¢yHKuii Ci D). OnncaTtv oTpumaHuii npucTpini Ha mosi Verilog.

3aedaHHsA 2-9
MNobyaysaTtn Ha mikpocxemax KP1533KIM2 nepeTtsoptoBay ABiNMKOBO-AECATKOBOrO KOAY 3 Baroto po3psais 5-4-2-1 8
KoZ, CEMUCErMEHTHOrO iHAMKaTopa (po3rasaHyTv GyHKLii E i F). Onucati oTpumaHmuit npucTpiit Ha mosi Verilog.

3aedaHHA 2-10
MNobyaysaTn Ha mikpocxemax KP1533KM2 nepeTBoptloBay ABiMKOBO-AECATKOBOrO KoAy 3 Baroko po3paais 8-4-
2-1 B KO, CEMUCErMEHTHOrO iHAMKaTopa (po3rnaHyTu GyHKUii A i B). Onucati oTpumaHuin npucTpili Ha moBi Verilog.

3aedaHHA 2-11
MNobyaysaTtn Ha mikpocxemax KP1533KM2 nepeTBoptoBay ABINMKOBO-A4ECATKOBOIO KOAy 3 Barok po3paais 8-4-
2-1 B KOZ, CEMUCErMEHTHOTO iHAMKaTopa (po3rnaHyTu GyHKLii C i D). OnucaTi oTpumMaHuii NpucTpiit Ha mosi Verilog.

3aedaHHA 2-12
MNobyaysaTn Ha mikpocxemax KP1533KM2 nepeTBoptoBay ABiMKOBO-AECATKOBOrO KoAy 3 Baroko po3paais 8-4-
2-1 B KO, CEMUCErMEHTHOrO iHAMKaTopa (po3rnaHytn GyHKUii E i F). OnmMcati oTpumaHuii npucTpiii Ha mosi Verilog.

3aedaHHA 2-13
MNobyaysaTtn Ha mikpocxemax KP1533KIM2 nepeTsoptoBay ABIMKOBOro Koy B N”ATMPO3psAHUNA Kog, JKOHCOo-
Ha. OnucaTn oTpMMaHKUt NpUCTpin Ha mosi Verilog.

3aedaHHs 2-14
MobyaysaTn Ha mikpocxemax KP1533KM2 nepeTsoptoBay n”aTmpospsaaHoro Koay [KoHcoHa B ABIMKOBUIA
Kog. Onucat oTpUMaHKUIA NpUCTpiit Ha moBi Verilog.

3ae0aHHA 2-15

MobyaysaTtu Ha mikpocxemax KP1533KM2 npuctpoi, Wwo peanisytoTe maxkoputapHi dyHKLiT 5-Tv i 6-Tv apry-
MeHTiB.(MaxopuTapHa dyHKUia piBHa “1”, AKWO NonoBuHa i binblue aprymeHTis pisHi “1”). OnNucaT oTpUMaHUi Npu-
CTpi Ha mosi Verilog.

3aedaHHA 2-16

MobyaysaTu Ha mikpocxemax KP1533KM2 npucTpoi, Wo peanisytoTb iHBEPCHI MaxopuTapHi GyHKLi 5-T1 i 6-
TV aprymeHTiB. (IHBepcHa maxopuTapHa GyHKLUiA piBHa “1”, AKLLO NonoBMHa i inble aprymeHTis piBHi “0”). Onucatu
OTPMMaHWUM NpUCTPI Ha mosi Verilog.

3aedaHHA 2-17
MobyaysaTn Ha mikpocxemax KP1533KM2 nepeTtsoptoBay Koay pes B ABiKOBUIA 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
OnncaTv oTpMMaHWUI NpUCTPiI Ha mosi Verilog.

3ae0aHHsA 2-18

MobyaysaTn Ha mikpocxemax KP1533KIM2 nepeTtsoptoBay Koy lpes B ABiINKOBO-AeCATKOBUIA Ko
0-0000 4-0110 8-1100 12-1010
1-0001 5-0111 9- 1101 13-1011
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2-0011 6-0101 10- 1111 14 -1001
3-0010 7 -0100 11-1110 15-1000
OnucaTv oTpMMaHUn NpucTpii Ha mosi Verilog.

3aedaHHA 2-19
MNobyaysaTn Ha mikpocxemax KP1533KIM2 nepeTsoptoBay ABiMKOBOro Koay B Ko, Mpes:
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
Onncatv oTpMMaHU NpUCTPil Ha mosi Verilog.

3aedaHHsA 2-20
MNobyaysaTn Ha mikpocxemax KP1533KM2 nepeTBoptoBay ABiMKOBO-AECATKOBOro Koay B Kog, 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
Onucatv oTpMMaHWU NpUCTPilA Ha moBi Verilog.

3aedaHHA 2-21

MNobyaysaTtn Ha mikpocxemax KP1533KM2 nepeTtsoptoBay 4-po3pagHOro NpsaMoro ABiiKoBOro Koay B A0MOB-
HIOOUMI KoA, NPW YMOBI, WO CTapLIniA po3pAd, — 3HaKOBUA.
OnucaTv oTpMMaHU NpUcTpini Ha mosi Verilog.

3aedaHHsA 2-22
MobyaysaTn Ha mikpocxemax KP1533KM2 nepeTsoptoBay 4-po3psaaHOro A0NOBHIOKYOro ABiMKOBOro Koay B
NPAMWUIA KoZ, NpY YMOBI, WO CTaplWnii po3psaa — 3HaKoBKuit. OnucaTn oTpuMaHuii Npuctpin Ha mosi Verilog.

3aedaHHA 2-23

MNobyaysaTtn Ha mikpocxemax KP1533KM2 nepeTtsoptoBay 4-po3pagHOro NnpsaMoro ABiikoBoro Koay
BiA”€MHOro YMCna B LONOBHIOKOYMIA KOA, NPU YMOBI, LLLO 3HAKOBUI PO3pAA, BiACYTHIA. OnncaTv OTPUMaHWUA NPUCTPIl
Ha mogi Verilog.

3aedaHHsA 2-24
MobyaysaTn Ha mikpocxemax KP1533KM2 nepeTsoptoBay 4-po3paaHOro A40NOBHIOKYOro ABiAKOBOro Koay
Bif”EMHOrO Yncna B NpAMMUIA Ko4, NPU YMOBI, LLLO 3HAKOBWUIA po3pAg, BigCyTHi. OnMcat oTpMMaHUii NPUCTPIN Ha MOBI
Verilog.
3aedaHHsA 2-25
MNobyaysaTn Ha mikpocxemax KP1533KM2 nepeTtsoptoBay Koay 2 i3 5 B ABiKOBUI Koa;:
0-11000 4-01001 8-10010
1-00011 5-01010 9- 10100
2-00101 6 —01100
3-00110 7 —-10001
OnucaTv OTPMMaHU NpUcTpini Ha mosi Verilog.

3aedaHHA 2-26
MobyaysaTn Ha mikpocxemax KP1533KM2 nepeTsoptoBay ABiMKOBOro 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
OnncaTv oTpMMaHWUI NPUCTPilA Ha moBi Verilog.

3ae0aHHsA 2-27

MobyaysaTtn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay 4BiKOBO-A4ECATKOBOrO KOAy 3 Baroto po3paais 2-4-
2-1 B KOA, CEMUCErMEHTHOrO iHAMKaTopa (po3rnaHyTU GyHKLii A i B).
OnucaTty oTpuMaHui NpUCTpin Ha mosi Verilog.
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3aedaHHA 2-28

MNobyaysaTtn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay 4BiMKOBO-4ECATKOBOroO KoAy 3 Baroto po3paais 2-4-
2-1 B KOZ CEMMUCErMEHTHOTO iHAMKaTopa (po3rnaHyT ¢yHKuii Ci D).
Onncatv oTpMMaHU NpUCTPil Ha mosi Verilog.

3aedaHHsA 2-29

MNobyaysaTn Ha mikpocxemax KP1533KM2 nepeTBoploBay ABiMKOBO-AECATKOBOrO KoAy 3 Baroko po3paais 2-4-
2-1 B KOZ CEMWUCErMEHTHOrO iHAMKaTopa (Po3rnaHyTU GyHKLi E i F).
OnucaTv oTpMMaHun NpucTpin Ha mosi Verilog.

3aedaHHsa 2-30

MNobyaysaTn Ha mikpocxemax KP1533KIM2 nepeTBoptoBay ABIMKOBOro Koay 3 HaA/IMLWKOM 3, AKMIA YTBOPHOETLCA
poaasaHHAM 00112 40 KOXKHOTO ABIMKOBOro Koay UMdpw, B Ko CEMUCErMEHTHOIO iHAMKATopa. OnucaTh OTPUMaHUI
npucTpin Ha mosi Verilog.

3ae0aHHsA 3-x

CuHTe3yBaTK CXeMy BifHIMa4oro (NigcyMoBYyOHOro) CUHXPOHHOIO NiYMNbHUKA 3 Mogyem Nivbu M=9 Ha JK-
Tpurepax KP1533TB6(TB9,TB10), BMKOpMCTOBYIOUM 3aaaHi cTaHu 3 0 no 8. MobyaysaTh Yacosi Aiarpamu poboTu cxe-
MW, NepeBipUTU NIYNIBbHUK HA CTINKICTb Ta, NPU HeobXigHOCTI, 3MIHUTK cxemy, Wo6 3abe3neunTu ii cTilkicTb. CUHTE3
CXEeMM BUKOHATW, NOYMHAIOUYM i3 NnonepesHbOro BCTAHOBJ/IEHHA CTAHIB TPUrepis NPy BMUKAHHI HAanpyru *KMBAEHHA.
OnucaTv oTpMMaHUM NpUCTpil Ha mosi Verilog.

BapiaHTu 3aBgaHHA

Nen/m | Tvn niunnbHUKa M Tun Tpirepa CraHu
1 BiaHimatounit 14 KP1533TB6 0-13
2 JopasanbHuit 13 KP1533TB9 1-13
3 BigHimarounin 12 KP1533TB10 2-13
4 [JopnasanbHui 11 KP1533TB6 2-12
5 BigHimarounin 10 KP1533TB9 3-12
6 [JopnasanbHui 9 KP1533TB10 3-11
7 BigHimarounin 14 KP1533TB6 1-14
8 [JopnasanbHui 13 KP1533TB9 0-12
9 BiaHimatounit 12 KP1533TB10 1-12
10 [JopnasanbHui 11 KP1533TB6 3-13
11 BiaHimatounit 10 KP1533TB9S 4-13
12 [JopnasanbHui 9 KP1533TB10 6-14
13 BiaHimatounit 14 KP1533TB6 2-15
14 JopasanbHuit 13 KP1533TB9 2-14
15 BiaHimatounit 12 KP1533TB10 3-14
16 JopasanbHuit 11 KP1533TB6 5-15
17 BiaHimatounit 10 KP1533TB9 5-14
18 [JopnasanbHui 9 KP1533TB10 7-15
19 BiaHimatounit 14 KP1533TB6 0-13
20 [JopnasanbHui 13 KP1533TB9 2-14
21 BiaHimatounit 12 KP1533TB10 4-15
22 [JopnasanbHui 11 KP1533TB6 4-14
23 BiaHimatounit 10 KP1533TB9S 6-15
24 JopasanbHui 9 KP1533TB10 2-10
25 BigHimatoumm 14 KP1533TB6 1-14
26 JopasanbHui 13 KP1533TB9 0-12
27 BigHimarounit 12 KP1533TB10 0-11
28 [JopasanbHui 11 KP1533TB6 0-10
29 BigHimatoumm 10 KP1533TB9 0-9

30 JopasanbHui 9 KP1533TB10 1-9

3aed0aHHA 4-x
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CuHTe3yBaTM CXeMy BigHimMalo4oro (NifAcyMoByHUYOro) aCMHXPOHHOTO /liYMIbHUKA 3 3aZaHUM MOZYNEM NiY6U
Ha JK-Tpirepax cepii KP1533, BUKOPUCTOBYOUM 3a4aHi CTaHU. CMHTE3 CXeMM BUMKOHATK, MOYMHAKOYUM i3 NONepeaHboro
BCTAHOB/IEHHA CTaHIB TPirepis NpyM BMUKaHHI HAaNpyru }uneaeHHA. Onucatv oTpMmaHy cxemy Ni4nabHUKa Ha mosi Veri-

log.

3aedaHHsA 5-1

BuKopucTOBYOUM MiHiManbHe uMcno RS-Tpirepis nobyaysatu cxemy aBTomaTa Mypa, AKUIA 403BONSAE BUABUTU
B NPUIAHATINA NnocnigoBHocTi byks cnoso SOS. byksu (S =001, O = 110) nepegaHi NOCAiZOBHMM KOLOM, NMOYMHAIOUM i3
cTapworo po3psaay. Onucatm cxemy LmdpoBoro asTomata Ha mosi Verilog.

3aedaHHsA 5-2

BuKkopucTOBYtOUM MiHiManbHe umcno RS-Tpirepie nobyaysatu cxemy aBTomaTa Mypa, AKUIA 403BONSAE BUABUTU
B NPUIHATIN nocnigoBHocTi 6yks cnoeo KOA,. bykeu (K=001,0=101, A =110) nepeaaHi NocnigoBHUM KOAOM, MOYNHA-
touu i3 cTapworo po3psaay. Onucatn cxemy LmdpoBoro aBTomaTa Ha mosi Verilog.

3aedaHHA 5-3

BukopucToBytOUM MiHiMmanbHe Yyncno RS-tpirepis nobyaysatv cxemy aBTomaTa Mypa, AKUIA [03BONAE BUABUTU
B NPUIAHATINA nocnigoBHocTi 6yks cnoso END. byksu (E=001, N=011, D=110) nepeaaHi NocnifoBHUM KOAOM, MOYMHAIO-
uu i3 cTaplioro pospagy. Onmcatu cxemy undposoro aBTomaTa Ha moBi Verilog.

3aedaHHA 5-4

BuKkopucTOBYOUM MiHiManbHe Yymcno RS-Tpirepis nobyaysatv cxemy aBTomaTa Mypa, AKUIA [03BONSAE BUABUTU
B NPUIAHATINA nocnigoBHocTi 6yks cnoso OFF. byksu (F =011, O = 001) nepegaHi NOCAifOBHUM KOLOM, NOYMHAIOUM i3
cTapworo po3psaay. OnucaTtm cxemy LMdpoBOro aBTomaTta Ha mosi Verilog.

3aedaHHsA 5-5

BuKopucTOBYOUM MiHiManbHe Ymcno RS-Tpirepis nobyaysatu cxemy aBTomaTa Mypa, AKUIA 403BONSAE BUABUTU
B NPUIHATIN nocnigosHocTi byks cnoeo ERR. byksu (E =001, R = 110) nepeaaHi NocnigoBHUM KOAOM, MOUYNHAOUM i3
cTapworo pospagy. Onucatn cxemy umdpoBoro asTomaTa Ha mosi Verilog.

3aedaHHA 5-6

BuKopucTOBYOYM MiHiManbHe Yncno RS-Tpirepis nobyaysaTtu cxemy aBTomaTa Mini, AKMA 403BONSE BUABUTH
B NPUIHATIN nocnigosHocTi byks cnoso DOC. bykeu (D=010, 0=001, C=101) nepegaHi NocAifOBHUM KOAOM, NOUYMHAIO-
uu i3 cTapworo po3paay. OnmcaTtn cxemy umMdppoBoro aBTomarta Ha mosi Verilog.

3aedaHHsA 5-7

BuKopucTOBYOUM MiHiManbHe Yyncno RS-Tpirepis nobyaysaTtu cxemy aBTomaTa Mini, AKMA L03BONSE BUABUTH
B NPUIAHATINA nocnigoBHocTi 6yks cnoso ISK. Bykeu (S=110, 1=010, K=100) nepeaaHi NocniAOBHUM KOAOM, MOYMHAOUN
i3 cTapworo po3psay. Onucatm cxemy umdpoBOro aBTomaTta Ha mosi Verilog.
3aedaHHsA 5-8

BuKopucTOBYtOUM MiHiManbHe Yymcno RS-Tpirepis nobyaysaTtu cxemy aBTomaTa Mini, AKUA A03BONAE BUABUTH
B NPWUIHATIA nocnigosHocTi byks cnoso RED. byksu (R=010, E=000, D=110) nepeaaHi NocniaoBHMM KOAOM, NOYMUHaLO-
uu i3 cTapworo po3paay. OnucaTt cxemy umdposoro aBTomarta Ha mosi Verilog.

3aedaHHA 5-9

BuKkopucTOBYOUM MiHiManbHe Ymcno RS-Tpirepis nobyaysatv cxemy aBTomata Mini, AKWIA 403BOIAE BUABUTH
B NPUIHATIN nocnigosHocTi byks cnoso OUT. bykeu (U=101, 0=010, T=111) nepeaaHi nocnigoBHUM KOLOM, MOYNHALO-
uu i3 cTapworo po3paay. OnmcaTtn cxemy umdposoro aBTomarta Ha mosi Verilog.

3aedaHHA 5-10

BuKkopucTOBYOUM MiHiManbHe ymMcno RS-Tpirepis nobyaysaTtu cxemy aBTomaTa Mini, AKMA AO3BONSE BUABUTH
B NPUIHATIN nocnigosHocTi byks cnoso KHL,. Byksu (K=010,H=111, U=011) nepeaaHi nocnigoBHUM KOLOM, MOYMNHALO-
4 i3 cTapluioro po3spagy. Onvcatu cxemy umndposoro asTomaTa Ha mosi Verilog.

3ae0aHHA 5-11

BuKopucToBytouM MiHimanbHe yncno RS-Tpirepis nobyaysaTn cxemy asTomaTta Mypa, AKMN 4,03BONAE BUABUTH
B NPUIHATIA nocnigosHocTi byks cnoso ARG. byken (A=011, R=101, G=001) nepeaaHi NocNifO0BHUM KOAOM, NOYMHAIO-
uu i3 cTaporo po3paay. OnucaTtn cxemy umdpoBoro aBTomata Ha mosi Verilog.
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3ae0aHHA 5-12

BuKopucToBytouM miHimanbHe yncno RS-Tpirepis nobyaysaTn cxemy asTomaTa Mypa, AKMN 4,03BONAE BUABUTH
B NPUIAHATINA nocnigoBHocTi 6yks cnoso SIN. Byksu (S=011, 1=010, N=110) nepeaaHi nocnigoBHUM KOAOM, NOUYNHAKOUM
i3 cTapworo po3psay. Onucatm cxemy umMdpoBoro aBTomara Ha mosi Verilog.

3aedaHHA 5-13

BuKopucTOBYOUM MiHiManbHe uMcno RS-Tpirepis nobyaysatu cxemy aBTomaTa Mypa, AKUIA 403BONSAE BUABUTU
B NPUIAHATIN nocnigoBHocTi byks cnoso COS. byksu (C=011, 0=111, S=001) nepegaHi NOCNIfOBHMM KOLOM, NOYMHALO-
4 i3 cTaplioro pospagy. Onucatu cxemy umndposoro aBTomaTa Ha mosi Verilog.

3aedaHHsA 5-14

BuKkopucTOBYtOUM MiHiManbHe umcno RS-Tpirepie nobyaysatu cxemy aBTomaTa Mypa, AKUIA 403BONSAE BUABUTU
B NPUIHATIA nocnigosHocTi 6yks cnoeo ARC. byksu (A=011, R=001, C=101) nepeaaHi NocnigoBHUM KOAOM, MOYNHAIO-
4 i3 cTaplioro po3spagy. Onvcatu cxemy undposoro aBTomaTa Ha mosi Verilog.

3aedaHHA 5-15

BukopucToBytOUM MiHiMmanbHe Yyncno RS-tpirepis nobyaysatv cxemy aBTomaTa Mypa, AKUIA [03BONAE BUABUTU
B NPUIAHATINA nocnigoBHocTi 6yks cnoso BIN. bykeu (B=011, I=101, N=010) nepegaHi nocnigoBHUM KOAOM, NOUYMHAOYM
i3 ctapworo po3psaay. Onucatm cxemy umdpoBoro aBTomara Ha mosi Verilog.

3aedaHHA 5-16

BuKkopucTOBYOYM MiHiManbHe Yyncno RS-Tpirepis nobyaysaTtu cxemy aBTomaTa Mini, AKUA A03BONSE BUABUTH
B NPUIAHATINA nocnigoBHocTi 6yks cnoso PIK. byksu (P=100, 1=101, K=010) nepeaaHi NocnigoBHUM KOLOM, NOYUHAOUM
i3 cTapworo po3psay. Onucatm cxemy umdpoBoro aBTomaTta Ha mosi Verilog.

3aedaHHA 5-17

BuKopucTOBYtOUM MiHiManbHe Ymcno RS-Tpirepis nobyaysatu cxemy aBTomata Mini, AKMIA 403BOIAE BUABUTH
B NPUIHATIN nocnigosHocTi byks cnoeo KCI. bykeu (K=100, C=011, I1=101) nepeaaHi NocnifloBHUM KOAOM, NOYMHAKOYMU
i3 ctapworo po3psaay. Onucatm cxemy umbpoBoro aBTomara Ha mosi Verilog.

3aedaHHA 5-18

BuKopucTOBYOYM MiHiManbHe Yymucno RS-Tpirepis nobyaysaTtu cxemy aBTomaTa Mini, AKMA 403BONSE BUABUTH
B NPUIHATIA nocnigoBHocTi byks cnoeo PIA. bykeu (P=100, 1=010, A,=110) nepeaaHi NocnigoBHUM KOAOM, MOYNHAOUM
i3 cTapworo po3psay. Onucatn cxemy LmdpoBoro aBTomarta Ha mosi Verilog.

3aedaHHA 5-19

BuKopucTOBYOUM MiHiManbHe Yyncno RS-Tpirepis nobyaysaTtu cxemy aBTomaTa Mini, AKMA L03BONSE BUABUTH
B NPUIAHATINA nocnigoBHocTi 6yks cnoso MMX. bykeu (M=100, X=110) nepeaaHi NociA0BHUM KOAOM, MOYMHAIOUM i3
cTapworo po3psaay. OnucaTtm cxemy LMdpoBOro aBTomaTta Ha mosi Verilog.
3aedaHHA 5-20

BuKopucTOBYtOUM MiHiManbHe Yymcno RS-Tpirepis nobyaysaTtu cxemy aBTomaTa Mini, AKUA A03BONAE BUABUTH
B NPWUIHATIN nocnigosHocTi byks cnoeo PEN. byksu (P=100, E=110, N=111) nepeaaHi nocnifioBHMM KOAOM, NOYMHatO-
uu i3 cTaporo po3paay. OnucaTtn cxemy LmdpoBoro aBTomarta Ha mosi Verilog.

3aedaHHA 5-21

BukopucToBytouM MiHimanbHe ymcno RS-tpirepis nobyaysatv cxemy aBTomaTa Mypa, AKUIA [03BONSE BUABUTU
B NPUIAHATINA nocnigoBHocTi 6yks cnoso INT. byksu (I=101, N=011, T=010) nepefaHi NOCNiAOBHUM KOAOM, MOYMHAIOUM
i3 cTapworo po3psay. Onucatn cxemy LmdppoBoro aBTomarta Ha mosi Verilog.

3aedaHHA 5-22

BuKkopucTOBYOUM MiHiManbHe ymcno RS-Tpirepis nobyaysatv cxemy aBTomaTa Mypa, AKUIA 403BONSE BUABUTU
B NPUIHATIA nocnigosHocTi 6yks cnoso CTO. byksn (C=101, T=010, O=111) nepegaHi NocAifOBHUM KOAOM, NMOYMHAIO-
4 i3 cTapluioro po3spagy. Onvcatu cxemy umndposoro asTomaTa Ha mosi Verilog.

3ae0aHHsA 5-23

BrKopucToBytouM miHimanbHe yncno RS-Tpirepis nobyaysaTn cxemy aBTomaTa Mypa, AKMN 403BONAE BUABUTU
B NPUIHATIN nocnigosHocTi 6yks cnoso DEC. bykeu (D=101, E=001, C=110) nepeaaHi NocnigOBHUM KOAOM, MOUYNHAIO-
uu i3 cTaporo po3paay. OnucaTtn cxemy umdposoro aBTomarta Ha mosi Verilog.
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3aedaHHA 5-24

BuKopucToBytouM miHimanbHe yncno RS-Tpirepis nobyaysaTn cxemy asTomaTa Mypa, AKMN 4,03BONAE BUABUTH
B NPUIAHATIN nocnigoBHocTi byks cnoso MIC. Byksu (M=101, I=011, C=001) nepegaHi NOCNifOBHMM KOLOM, NOYMHALO-
4 i3 cTaplioro po3pagy. Onvcatu cxemy undposoro aBTomaTa Ha mosi Verilog.

3aedaHHsA 5-25

BuKopucTOBYOUM MiHiManbHe uMcno RS-Tpirepis nobyaysatu cxemy aBTomaTa Mypa, AKUIA 403BONSAE BUABUTU
B NPUIAHATINA nocnigoBHocTi byks cnoso YIMN. byken (4=101, I=100, N=011) nepeaaHi NOCNiAOBHUM KOAOM, MOYMHAOUM
i3 cTapworo po3psaay. Onucatm cxemy umdpoBoro aBTomaTta Ha mosi Verilog.

3aedaHHA 5-26

BuKkopucTOBYtOUM MiHiManbHe Yymcno RS-Tpirepie nobyaysaTtu cxemy aBTomaTa Mini, AKUA A0O3BONAE BUABUTH
B NPWUIHATIN nocnigoBHocTi byks cnoeo ORG. byken (0=110,R=101, G=111) nepeaaHi NOCNiAOBHMM KOA4OM, NOYMNHAIO-
4 i3 cTaplioro pospagy. Onmcatu cxemy undposoro aBTomaTa Ha moBi Verilog.

3aedaHHA 5-27

BuKkopucToBYytOUM MiHiManbHe Yyncno RS-tpirepis nobyaysaTtu cxemy aBTomaTa Mini, AKMIA LO3BONAE BUABUTH
B NPUIAHATINA nocnigoBHocTi 6yks cnoso 3IP. bykeu ( 3=110, 1=100, P=010) nepeaaHi NocnigoBHUM KOLOM, NOYUHAKOUM
i3 ctapworo po3psaay. Onucatm cxemy umdpoBoro aBTomara Ha mosi Verilog.

3aedaHHA 5-28

BuKkopucTOBYOYM MiHiManbHe Yyncno RS-Tpirepis nobyaysaTtu cxemy aBTomaTa Mini, AKUA A03BONSE BUABUTH
B NPUIAHATINA nocnigosHocTi 6yks cnoso AHK. byksu (4=110, H=011, K=100) nepeaaHi NocnifoBHUM KOAOM, NOYMHA-
toum i3 cTapworo po3psaay. Onucatm cxemy LMdpoBoro asTomarta Ha mosi Verilog.

3aedaHHsA 5-29

BuKopucTOBYtOUM MiHiManbHe Ymcno RS-Tpirepis nobyaysatu cxemy aBTomata Mini, AKMIA 403BOIAE BUABUTH
B NPUIHATIA nocnigosHocTi byks cnoeo BIG. bykeu (B=110, 1=010, G=111) nepeaaHi NocniaoBHMM KO4OM, NOYUHAOUN
i3 ctapworo po3psaay. Onucatm cxemy umbpoBoro aBTomara Ha mosi Verilog.

3aedaHHA 5-30

BuKkopucTOBYOYM MiHiManbHe Yymcno RS-Tpirepis nobyaysatu cxemy aBTomaTa Mini, AKUA LO3BONSE BUABUTU B
NPURHATIA nocnigosHocTi 6yks cnoso CON. Byksu (C=110, 0=001, N=101) nepeaaHi NnocnigoBHUM KOAOM, MOYMHAOUN
i3 cTapworo po3psay. Onucatn cxemy LmdpoBoro aBTomarta Ha mosi Verilog.
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