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1. Onuc HABYAJILHOT AHCUHILTIHH

["a;my3b 3HaHb,

XapakTepHUCTHKA

HaiiMmeHyBaHHS CrieliajbHICTh, HABYAJIBHOT AMCLMIUTIHUA
MOKa3HUKIB crniemianizanis, piBeHb denna popma | 3a0una dopma
BHUIIIOT OCBITH HAGYAHHA HAGUAHHA
3arajibHa  KUIBKICTb: I"any3b 3HaHb HopmatugHa / 3a BuOOopom
kpeautis — 9 (5+4) 12 Komn’oTepHa inkenepis (BH3/cTynenta)
(mchp i Hassa) Hopmam UBH
roauH — 270 (150+120) : : Pik niocomoeru:
CrieniabHICTh =
, : . 2-i1, 3-i l
: y 5 123 Komn’oTepHa inxeHepis
3aJTiIKOBUX MOZYJIIB — Ta0n | 55E) Cemecmp
4-%, 51 |
3MICTOBHX MOAYJIB — 6 Jexuii
. K 6.5 Creuianizauii: 70 (34+36) roa. | rof.
THA3*-AyRs potk 5 com: Ipakmuyni, ceminapcoKi
(BMI 3aBJAHHA) (na3sa) TOLL. rOJL.
. L Jlabopamopni
PiBeHb BUILIOT OCBITH: 70 (16+54) ron. 1 -
Mepmuii (bakaaaBpcbKHii) Camocmiina poboma
130 (52+78)
roj.
rof.
y T.4. IHIO3*: - rof.
dopma niacyMKOBOro
KOHTPOJIIO:

3anik-4 c¢./Icnum-5 c.

* _ 33 HAsSBHOCTI




2. Mera Ta 3aBJaHHS HABYAJILHOT AMCUHIJIIHH

MeTa Jlucuuruiina « Komn’orepHa cxemoTexHika» € 0608 3K0BOX0 HOPMATUBHOIO
JAUCLHUIUTIHOI nNpodeciiiHo—OpiEHTOBAHOrO UMKIY A8 MiArOTOBKM OakanaBpa Mo
nanpsimky 123 «Komn’orepna insenepisi». MeTolo € BHBYCHHA METOJIB 1 3aco0iB
CyyacHOi CXeMOTEXHiKH, OcOOJMBOCTI peaiisauii NpuCTpOiB B pi3HMX Oasucax,
03HafoM/IeHHs 3 TOOYI0BOIO CYJaCHHUX MPOLIECOPIB | KOHTPOJIEPIB, IX OCOBIHBOCTIAMH.

3apnannsi Kypc KOMII'IOTepHOI CXeMOTeXHiku 6a30BHil U1 BABYEHHS JUCLITIIIH
OB ’3aHUX TEXHIYHOK CKJIAJ0BOK OOYMCIIIOBAIBbHOI TeXHikH: apxitekrypa EOM,
nepudepiiii NPUCTPOI, KOMI IOTEPHI Mepexi, KOMIT'I0TepHi cucTeMu Ta iH. B nporeci
HaBYaHHA MA€ CTYAEHT NPOUTH O3HaOMIEHHS 3 OCHOBAMM PO3PAXyHKY JIOMYHHX I
L(GPOBHX €IEMEHTIB, MPUHLMIAMHA MOOY10BH THMOBUX By3/iB i 6J0KiB KOMITIOTEPIB,
Mo6yNOBOIO KOHTPOJIEPIB ILIMPOKOTO TMPU3HAYEHHS, BHKOPMCTaHHA nNepupepiiiHnx
[MPUCTPOIB | Pi3HOMAHITHUX JAaTYHKIB.

Ilpollec BHBYEHHS MAMCLMIUIIHM CIIpSIMOBaHMH Ha (OPMYBaHHS €JEMEHTIB
HACTYIHUX KOMITIETEHTHOCTEM!:

P 5. 31aTHiCTh BUKOPHCTOBYBATH 3aC00H i CHCTEMH aBTOMATH3allii IPOEKTYBAHHS
10 PO3pO0IIEHHS] KOMITOHEHTIB KOMIT FOTEPHUX CHCTEM Ta Mepexk, IHTepHeT
JI0JIATKiB, Kibepdi3uuHUX CHCTEM TOLIO.

P 6. 3maTHiCTh NpOEKTYBATH, BIIPOBA/DKYBATH Ta OOCIYrOBYBATH KOMII'IOTEPHI
CHCTEMH Ta MEpeKi pi3HOro B/ Ta MPU3HAYEHHS.

P 7.3nmaTHiCTh BUKODUCTOBYBAaTHM Ta BIPOBA[KYBATH HOBI  TEXHOJIOTI,
BKJIFOYAIOYHM TEXHOJIOr] pO3yMHHX, MOOINBHMX, 3€leHHX 1 Oe3rne4yHux
o6unceHs, 6paTH y4acTh B MOJEpHi3alil Ta peKOHCTPYKIIT KOMI IOTEPHUX
CHCTEM Ta Mepex, pi3HOMaHITHHX BOYZOBaHMX i PO3MOMAINEHUX AONATKIB,
30KpeMa 3 METOIO MMiIBHILCHHS X eeKTHBHOCTI.

P 11. 3natHicTs opopMIIsTH OTpHUMaHi poGoui pe3y IbTaTH y BUIIIsL Npe3eHTalliH,
HAYKOBO-TEXHIYHUX 3BITIB.

P 13. 3naticte  BupimwyBaTH npobneMuM y rajy3i  KOMITIOTEPHHX Ta
inhopMaliiHMX TEXHONOTIH, BU3HAYATH OOMEKEHHS LIMX TEXHOJIOTH.

P 15. 3naTHicTh apryMeHTyBaTH BUOIp METO/iB pO3B’si3yBaHHs CreLliani30BaHuX
3a/1a4, KPUTHYHO OLIHIOBAaTH OTPUMaHI pe3ynbTaTH, OOIPYHTOBYBATH Ta
3aXMIIATH MPUHHATI PILLIEHHS.

P16. 3narhicTs knacudikyBaTH, BAKOHYBAaTH CHHTE3 1 aHalli3, BUKOPUCTOBYBATH
AHAJIOrOBI Ta IMOYJILCHI eNeKTpOHHI npubopu Ta npuctpoi uudposoi
eJIEKTPOHIKH.

OuikyBaHi pe3yJbTaTH HaBYaHHS. Y pe3ylbTaTi BMBYEHHS HaBYAJIbHOI
JUCLIMIIJIIHUA CTYAEHT NOBUHEH

swamu: Metonu i 3acobu cyuacHoi cxeMoTexHikk. baszosi noriuni i uudposi
eJIeMEHTH, THIIOBI BY3/TH KOMOiHaLiiHuX i nocnigoBHux cxeM. OcobnmBocTi peanizauii
MPUCTPOIB B pi3HMX eleMeHTHHX Oasucax. CxeMmoTexHiKy MoOy/IOBH CyqacHUX
MPOLIECOPIB B pi3HuX cTanaaprax. Oco6iHBOCTI CyyacHUX MiKporpoLecopHux Habopis i
KOHTpOJIEpIB.



emimu: Po3pobnatd (yHKUIOHAIbHI 1 MPHUHLMIOBI CXEMM THIOBUX BY3IiB
Komm’otepa (perictpa, nidnibHMKa, udpaTopa, AemudpaTopa, MYIbTHILIEKCOPA,
cymaTopa, KoMrapaTtopa Ta iHIIOro) y 3aaHoMy eleMeHTHoMy 0asuci, onTHMi3yBaTH
CXeMHi Ta CTPYKTYpHi pillleHHs MO 3ajaHiii KpUTepianbHil CykynHocTi (CKiaaHoCT,
WBMAKOAIT, HajifHOCTI, BigAMOBO cTiiikocTi, Towo), Po3pobisiti mnpolecopu
(yHiBepcanbHi, QyHKIIOHATEHO-OPIEHTOBaHI 260 crieliasi3oBaHi) i3 331aH0K0 CHCTEMOIO
KOMaH /i, po3noiisiTd 00poOKy iHpopMallii B KOMIT'IOTEPHHX TPHCTPOSAX Ha anapaTHUX
Ta MIKpO TpOrpaMHHX 3aco0ax, ONTHMI3yBaTH DilllEHHS BIANOBIAHO [0 3adaHHUX
KpuTepiiB eheKTUBHOCTI, BPAaXOBYBaTH BHMOIM €Tally pPO3POOKH apXiTEeKTypH
KOMIT'IoTepa , PO3POOIATH MIKPOAIrOPUTMH 1 CXeMH KOMYTALiMHMX CHCTEM s
B3a€MOJii PI3HUX TPHUCTPOIB KOMIT'IOTEPIB i3 BpaxyBaHHsM OOpaHOro TPHHLMITY
no0y/I0BH anapaTHWX, MIiKpOTPOrpaMHHX Ta MPOrpaMHHX 3aco0iB, peXHMIB pobOTH
KOMIT'I0Tepa, B TOMY YHCIIi i3 30BHIIIHIMH MPUCTPOAMH.

3n00yBaui BO HaOyBaloTh HACTYTHI MPOrpaMHi pe3y/ibTaTH HaBYaHHS:

N 1. 3HaTH i pO3yMiTH HAYKOBi MOJIOXKEHHS, LLO JIS)KATh B OCHOBI (DYHKLIOHYBaHHS
KOMIT IOTEPHUX 3ac00iB, CUCTEM Ta MEPEX.

N 3. 3HaTH HOBITHI TEXHOJIOTIT B Tayly3i KOMIT' IOTepPHOI iHXKeHepil.

N 7. BMiTH po3B’sa3yBaTH 3aJayi aHayi3y Ta CHHTe3y 3ac00iB, XapaKTEePHHUX s
CreIiaJIbHOCTI.

N 8. BMiTH CHCTEMHO MHCJIMTH Ta 3acTOCOBYBaTH TBOpYi 3Ai6HOCTI 110
(opMyBaHHs HOBUX ifeH.

N 10. Bmitu po3pobistu  mporpamHe 3a0e3nevyeHHs Ans BOyJOBaHUX |
PO3IOAIIEHUX 3aCTOCYBaHb, MOOITBHHUX 1 MOPUAHUX CHCTEM, PO3PAaXOBYBATH,
eKCILLyaTyBaTH, TUITOBE JIIS CTeliambHOCTI 001aHAHHS.

N 13.Bmitu  igentudikysatu, kiacudikyBaTM Ta  OMMCyBaTh  podoOTy
KOMII'IOTEPHUX CUCTEM Ta iX KOMIOHEHTIB.

N 16. BMiTH Ol[iHIOBAaTH OTpHMMaHi pe3y/ibTaTH Ta apryMEHTOBaHO 3aXMIUATH
NMPUWHATI PilIeHHS.

3. 3MicT HABYAJBHOI JUCUHILJIIHH

3aaikoBuii moayas 1. Komn’oTepna cxemorexnika.

3micToBuii MoayJb 1. Jloriuni eieMenTH | KOMOIHAUIWHI NPHCTPOI.

Tema 1. [lpeacraBnenns indopmauii. IHdopmallis y KOMITIOTEPHHX CHTEMax.
[ToHATTS TAKTy, IOCJIiI0BHA, [TapajielibHe NMpejicTaBieHHs iHpopMallii.

Tema 2. bazosi noriuni enementu. [Toustrs ByneBoro 6a3sucy, OCHOBHI JIOTiuHI
eJIeMeHTH i 1X Tabnuui ictuHHocTi. 3akonu anredpu snoriku, nodynosa CJAH®, CKHO.
Minimizauis yHkuii, kaptu Kapro. ITo6ynosa komOiHawiiftHux cxem.

Tema 3. Tunosi komGiHauiiini npucrpoi. [ewmdpaTtopu, ix omuc, niHikHa,
KacKaaHa, MaTpuuHa cxemu. PosraiiyBaHHs JeluMdpatopiB y aapecHOMY MpocTopi,
peanizauis soriqaux GyHkuii. lludparopu, k1acuuni wudparopu. MynbTUILIEKCOPH,
ix ommc, nobyaosa, 3actocyBaHHs. JlemynbTumnecop. JloBiibHI KkomOiHawifiHi
MIPUCTPOI.



Tema 4. Tlocriiini 3amam’sroByioui npuctpoi (I13I1) ta nmporpamyemi noriusi
matpuui (ITJIM). Tunu I'T3I1, Ta ix xapaxtepuctuku. [1odynosa 6nokis [1311 3i 3apanumu
napamerpamu. Crpykrypa I1JIM, 3acrocyBanHs, eranu npoekTyBaHHs. [loOynosa
INOBUTLHUX KOMOiHaUiiHUX cxeM 3 BukopuctaHHsam [13[1 Ta [TJIM.

3micToBuii Mmoayab 2. Apudmernuni npucrpoi (All).

Tema 5. Cymaropu. OnHOpO3psHMI HaNiBCyMaTop, MPUHLIMII Jii, ONUC, cXema.
[ToBHMIA oxHOpPO3psAAHUI cyMaTOp, OMUC, nodyaoBa, 0coGJUBOCTI (YHKUIOHYBaHHS.
[ToGynoBa Garatopo3psaHUX CyMaropiB, PO3MOBCIOJDKEHHS TIEPEHOCY, CXEeMH
IpUCKOpEeHOro nepeHocy. Mikpocxemu cymaropis ta AJIIT.

Tema 6. Lludposi komnaparopu. [IpuHuMnM nopiBHAHHS ABiHKOBUX ciiB. CxeMmu
komnapartopis. [ToOyaoBa 6aratopo3psiiHHX KOMIIapaTopiB.

Tema 7. Kontponbs napuocti. CnotBopeHHs iHdopmauii B 00YHCIIOBAIBHMX
cucremax. Hapnmukosicts iHdopmaitii. [ToOyaoBa cxem napHocTi/HenapHOCTI.

Tema 8. [loOynoBa apudmeruynux npucrpoiB. [loOynoBa apudmMeTHUHHX
IIPUCTPOIB Ha JIOTIYHMX ejeMeHTax, nmodynosa All 3 Bukopucranusm [13I1 ta ITJIM,
noOyoBa 3a gornomoror tunosux Al

3micToBuii Moayab 3. [locainoBHi exemu (undpoBi aBTOMATH).

Tema 9. Tpurepu. 3BopoTHi 3B’sA3kH B LKM(ppoBUX cxemax. RS-tpurep, npuHumn
GyHKIIOHYBaHHS, cxemMu NMoOyaoBH, OMKC 3a AOMOMOrol0 niarpam, Tabiuub, rpadis.
CHUHXpOHHI TpUTepH, MPUHIUT GYyHKIIOHYBaHHS, cCXeMH o0y 10BH, onuc. JIBoctyneHesi
tpurepu. D-tpurep, T-tpurep, JK-rpurep, ix npuHumnu GpyHkuioHyBaHHS | 0COOIUBOCTI,
cxeMu o0y 10BH, OIKC. 3aCTOCYBaHHS TPUIEPIB.

Tema 10. Perictpu. IloOynoBa Tta 3acrocyBanHsi perictpiB. [lapanensHi Ta
nocaifgoBHi perictpu. CneuianbHi perictpu. [loGynoBa cxeM Ha perictpax.
ApudmeTHuHi onepauii 3 BAKOPUCTaHHSM pericTpiB. PerictpoBa nam'sTh.

Tema 11. JliyunbHUKH. ACHHXPOHHI JIYHUIBHUKH, X MPUHIUT (QYHKIIOHYBaHHS,
noOynosa, omuc, piarpaMd  pobotH. CHHXPOHHI  NIYMIBHUKH, OCOOJIMBOCTI
¢yHKuioOHyBaHHS, Mo0Oy/10Ba. PeBepcuBHI NiYMIbHUKK. BUKOpPHCTAHHS JTIYMIBHHUKIB Y
KOMIT IOTEPHHX CHCTeMax. 3MiHHa 1 nepedy/10Ba MOYs paxyHKY.

Tema 12. I{udposi aBromaru. Onuc undpoBux aBromariB. CHHTE3 aBTOMATIB.
[Tpukiaau 3aCTOCYBaHHS MOC/iIOBHUX CXEM.

3anikoBuii moayab 2. MikpokonTpoaepu. [IporpamyBaHHs MiKpOKOHTpO/IepiB.

3micToBuit Mmoayab 4. Mikponpouecopu i MikpoKOHTpoJIepH.

Tema 13. Mikpomnpouecopu 1 MikponpouecopHi komruiekTdH. CydacHi
MiKpokoHTposiepu. Oco6aMBOCTI apXiTEKTYpH MiKPOKOHTPOJIEPIB.

Tema 14. [IlporpamysanHs MikpomnpouecopiB. OcoOIMBOCTI BUKOPHCTaHHS
BHYTPILIHIX pecypciB Ta nam’siTi MiKkpOKOHTPOJIEPIB.

Tema 15. Tloptu BBOay-BMBOAYy. HanawtyBaHHs 1OpTIB BBOAY-BHBOJLY.
OcobauBocTi pexxumiB podotu noptis. [Iporpamuuii BBia/BuBIA uUdpoBoi iHGopmallii.

Tema 16. Taiimepu-niunnpHUKH. TUNH 1 0COGIUBOCTI (YHKUIOHYBaHHS TaiiMepiB-
NiYMIbHUKIB. PericTpu TaiiMepiB-NiunuIbHUKIB. PexxMu poOOTH TaliMepiB-NiuUIbHHUKIB,
B3a€EMOJis 3 TNOpTaMHM BBOAY-BMBOAY Ta IHIIMMU TepudepiiHUMH MPUCTPOIMH
MIKPOKOHTPOJIEpiB.



3micToBuii moayJb 5. KonrposepHh.

Tema 17. Ilpunuunu noGyiOBH KOHTPOJIEPIB. [lo6ynoBa KOHTpOJEpiB Ha
MiKporpolecopHux Komrmiektax. IToGyaoBa KOHTpOIepax Ha 6a3i MiKpOKOHTpoJEepa.
30BHILIHI BUBOAM KOHTpONepiB. B3aeMoisi KOHTPOJIEPiB 3 HABKOIUIITHIM CepeIOBHILEM.

Tema 18. Kourponepu Arduino. Ocobnusocti noOynosu i (GyHKUIOHYBaHHA.
[Mporpamysants Arduino. Oprasisailist 38’43ky 3 KOMIT IOTEPOM.

Tema 19. Craumaptai ¢ynkuii Arduino. ®yHkuii LUGpPOBOrO BBOY-BHBOTLY.
®yHKUiT aHAJIOroBOro BBO/Y 1 BUBOZLY. Yacosi (yHKUii — CTaH#apTHI 3aTPUMKH, 4ac
po6oTu. @yHKIIi MOCIiA0BHOTO MOPTY.

Tema 20. BiGmiotexu Arduino. CranmaptHi 6i61ioTexn — poboTH 3 iHAMKATOPaMH,
IBUIYHAMHM, TepMoaTurKamu. ITepepuBaHHs, iX BUKOpMCTaHHs B KOHTposiepax Arduino.

3mictornii Moxyab 6. [lepudepiiini npucrpoi.

Tema 21. Pobora 3 MOPOCTUMHU [PHUCTPOSMH BBOAY-BHBOZY. ITiakaro4eHHs
ceiTiomionie Ta KHomok. IIporpamHe yCyHEHHS npe6esry KOHTAKTiB. 3aCTOCYBaHHs
CTaHAAapTHUX QYHKLUiH pu poboTi 3 nepudepiHHUMHU MPUCTPOAMH.

Tema 22. Poswmpennii BBi-BUBI1. 3ByKOBi epexTH, yrnpasiiiHHA CEMHCErMEHTHUM
inankaropom, PK-inaukaTopoM. Po3mypeHHs BUXI/IHUX JTiHil 32 paxyHOK pericrpy
3CYBY.

Tema 23. PoGororexmiuxi mpuctpoi. KepyBaHHs ABUryHamu. JIaTYHKH pyXy,
BijcTaHi, ocBiTIeHOCTI, Temmeparypy Ta iHumi. [Tobynosa eNeMeHTIB poOOTOTEXHIUHUX
cucteM. ['OMHHHUK pealibHOro 4acy.

Tema 24. Texuiumi cucremu Ha 6asi koHTponepis. IlporpamyBaHHS THITOBHUX
konTposiepiB. PoGora i B3aeMoais 3 CTaHAAPTHUMHU nepuepiHHUMH TIPUCTPOSIMH.
CraxaapTy Ta iHTepdeicy 38’s3Ky.

4. CTPYKTYpa HABYAJIbHOI ANCUMILTIHH

Ha3sBu 3MiCTOBUX KinpKicTh roJAMH N
MOJIYJTIB i TeéM neHHa gopma 3aouna gopma
yCbOro y TOMY 4HCIi yCBOTO | y TOMY 4HCIi
a | n | nab | i"a | c.p. a| n | nab | ina | c.p.
1 2 314 5167 8 9{10| 11 ] 12|13

3anikosuii Moxyab 1. Komn’ioTepHa cxeMoTeXHiKa (3anik).

3microsuii moxyanb 1. Joriuni enrementH i komGinauiini npucTpoi
Tema 1. 2 [2
[TpencraBiieHH
inhopmauii
Tema 2. ba3osi 2 2 2
JIOriYHi eITeMeHTH
Tema 3. Tunosi 6 2 4
koMbiHamiHHI

PHCTPOT |




Tema 4. [locTilini 4 4
3anam’ATOBYHOUI
OPUCTPOI Ta
Mporpamyemi
JIOTiYH1 MaTpHLi

Pa3om 3a 14 4 12
3MICTOBHM
moay.Jem 1

3micToBuii MoayJib 2. Apudmernuni npuctpoi (AII).

Tema 5. Cymaropu 2 2 -

Tema 6. Llndposi 2 2 4
KOMIIapaTopu

Tema 7. Koutposb 2 4
MapHOCTI

Tema 8. [Tobynosa 4 2 6
apupMETHIHNX
TIPHCTPOIB

Pa3om 3a 10 6 18
3MICTOBHM
MoayJiem 2

3micToBuit moay.ase 3. IocaigoBui cxemu (undposi aBTomMaTH)

Tema 9. Tpurepu B! 2 6

Tema 10. 2 2 6

JIYUnbEHUKH

Tema 11. Perictpu 2 2 6

Tema 12. [{udposi 2 4

ABTOMAaTH

Pa3zom 3a 10 6 22

3MICTOBHM

moayJiem 3

Yeboro 3asikoBuii 102 34 16 52
moayJib 1




3aaikoBuii moayab 2. MikpokouTtpoaepu. [lporpamyBannus

MIKPOKOHTPOJIEpiB (eK3aMeH)

3micToBuii MmoayJsb 4. MikponpouecopH i MiKpOKOHTpOJIEpH.

Tema 13.
Mikponpouecopu i
MIKPOIpOLIeCOpPHI
KOMILJIEKTH.

2 4

Tema 14.
IIporpamyBanHs
MIKpOITPOLIECOPIB.

Tema 15. [loptn
BBOJIY-BHBOJLY.

Tema 16. Taiimepu-
JMYUAIIBHUKH,

Pazom 3a
3MICTOBHM
moayJiem 4

12 18

3micToBuii Moayab S. Koutpoaepn.

Tema 17.
[Ipunuunu
no0y10BH
KOHTPOJIEpiB.

2 6 6

Tema 18.
KounTtponepu
Arduino.

Tema 19.
CranpapTHi
¢yskuii Arduino.

Tema 20.
Bibmiorexu
Arduino.

Pazom 3a
3MICTOBUM
mMoayJaem S

12 24 28




3micToBuii moayn 6. [lepugepiiini npucTpoi.

Tema 21. Pobora 3
IIPOCTUMH
IPUCTPOSIMHA BBOJLY-
BUBOJY

2 6 8

Tewma 22.
Po3mupeHuii BBiA-
BUBIJL.

Tema 23.
PobBoToTexHiuHi

TPUCTPOL.

Tema 24. TexHiuHi
cucTeMM Ha 06asi
KOHTPOJIEPIB.

Pa3zom 3a
3MICTOBHM
moayJiem 6

12 30 32

Yeboro 3ajiKOBHH
MOAYJb 2

138

36 54 78

IH/13*

Yeboro roaun

270

70 70 130

* _ 33 HAABHOCTI

5. Temu ceMiHAPCBKHX 3aHATH

Ne Hassa Temu KinpKicTh
3/1 rOJIMH

CemiHapchbKi 3aHATTs He nepeabadeHi yuboBUM IJIAHOM

6. Temu NpaKTHYHHX 3AHATH

Ne Ha3zga Temu KinbkicTb
3/m rOJIMH

IIpakTuuHi 3aHSTTS He nepeadaveHi y400BUM I11aHOM

7. Temu 1aGOpaTOpHUX 3aHATh

Ne Ha3Ba Temu KinpkicThb
3/m rOAUH

3anikoBuii Moayab 1. Komm’oTepHa cxeMoTexHiKa.
1. |Jl1a6.Pa6.Nel JIoriuHi eleMEHTH Ta CXEMH. ' 2
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J1a6.Pa6.Ne2. TpurepH.

J1a6.Pa6.Ne3., JIiuniIbHUKHU

J1a6.Pa6.Ned. ITepeTBoproiBayi KOJiB.

J1a6.Pa6.NeS. Perictpu.

J1a6.Pa6.Ne6. ALITLL

JIa6.Pa6.Ne7. LIAIL

001 | O[] B D

J1a6.Pa6.Ne8. LlucdpoBuii KoMmapaTop.

Pazom 3a 3aJikoBHM MojyJem 1

—
QNNMMNNN

Janikosuii Moayab 2. MikpoKoHTpoJepH.
IIporpamyBaHHs MiKpOKOHTPOJIEpiB.

J1a6.Pa6.Nel. ITpoekTu: 1-2.

J1a6.Pa6.Ne2. TIpoexTu: 3-6.

J1a6.Pa6.Ne3, TTpoextu: 7-11.

J1a6.Pa6.Ned. [Ipoexrtn: 12-15.

J1a6.Pa6.NeS. TTpoektu: 16-17.

J1a6.Pa6.Ne6. IMpoextu: 18-20.

J1a6.Pa6.Ne7. ITpoextn: 21-25.

J1a6.Pa6.Ne8. ITpoexTn: 26-29.

O 00|V B W)=

J1a6.Pa6.Ne9. TTpoekth: 30-32.

PazoM 3a 3a/1iKOBHM Moy iem 2

SN NN N =Y

Paszom

~1
o

8. Camocriiina pobora

Hassa Temu/ BUau 3aBIaHb

KinpkicTh
rOAUH

Tema 1. [Ipencrasienns inpopmanit

5

Tema 2. Ba3oBi n0Oriudi eTeMeHTH

Tema 3. Tunosi kombiHawiifHi MpUCTPOi

Tewma 4. [ocTiiiHi 3anam’ITOBYrOYi MPUCTPOI Ta
nporpamyeMi JOTiuHi MaTpHLL

Bl

Tema 5. CymaTtopu

Tewma 6. LlndpoBi KOMIIapaTopH

Tema 7. KoHTpOJIb MapHOCTI

Tema 8. TToGy10Ba apU()METHYHUX TIPHCTPOIB

Tema 9. Tpurepu

Tema 10. JIIUUIbHUKH

Tema 11. PerictpH

Tema 12. Lludposi aBTOMaTH.

Tema 13. Mikporpouecopu I MIKPOTIPOLIECOPHI KOMILIEKTH.

Tema 14. TTporpaMyBaHHs MiKpOTPOLIECOPIB.

Tema 15. IlopT BBOAY-BUBO/Y.

SO SN S G o ) e} Ko ) s N W SN I S S
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16. | Tema 16. TaliMepu-TiuMIbHUKH. 6
17. | Tema 17. [lpunumnu nody10BU KOHTPOJIEPIB. 6
18. | Tema 18. Koutponepu Arduino. 6
19. | Tema 19. Cranpaptai @yskuii Arduino 8
20. | Tema 20. bi6aioteku Arduino. 8
21. | Tema 21. Po6oTa 3 IpoCTUMM IIPUCTPOSIMH BBOAY-BUBOJY. 8
22. | Tema 22. Po3wuupeHnii BBiI-BUBI L. 8
23. | Tema 23. PobGorotexHiuHi mpuctpoi. KepyBaHHs ABUTrYHaMH. 8
24. | Tema 24. TexHiuHi cucTeMHU Ha 6a3i KOHTPONIEPIB. 8
[IporpamyBaHHs TUIIOBUX KOHTPOJIEPIB.
... | Paszom 130

Jlo camocTiitHOT poOOTH BIAHOCHUTHCS

[1] = nigroroBka a0 JeKuUii, MPaKTHYHUX, CEMIHAPCHKUX, JTAaDOPAaTOPHHUX 3aHSTh;
[2] — HanucanHs pedeparis, ecce;

[3] — inauBinyanbHEe HaBYAIbHO-OCIII/IHE 3aB/IaHHS;

[4] — xypcoBa po6oTa To1IO.

9. MeToan HaBUYaHHS

1. CaoBecHi: Jlekuis (1ekuis-aonoBiab, Nekuis-Oeciga, nekuis-auckycis). B xomi
NeKUid 3a XapakTepoM JIOTIKM TMi3HaHHS BIPOBADKYIOThCA aHaTITHYHHIMA,
CUHTETHYHUH, IHAYKTUBHHH Ta AeAyKTHMBHUHA MeTOAM. 3a piBHEM CaMOCTIHHOI
PO3YMOBOI AisTBHOCTI — MPOGJIEMHMIT BKJIAJl TA 4ACTKOBO-MOLLYKOBUI METOL.

2. Haouni: [TpakTu4Hi 3aHATTA, SKI BKJIHOYAIOTh NPAKTHYHI pO3PaxyHKOBI 3aBIaHHs
3 LUUUII0 Harajatd, [OKpallaTH po3yMiHHS, C(HOpPMYBaTH HaBUYKM LIOJAO
Martepuany SKui BUKnagaeTbes. Jlo HAOUHMX METOJIB J0/AKThCS JEMOHCTPAILT
poGOTH MNPHUCTPOIB Ta TMPUIANIB eNeKTPOHIKK. SIKi JeMOHCTPYIOThECS 3a
JOMIOMOTOI0  KOMII'IOTEpPHHX CTHMYJSTOPIB, Tak i 3 JOMOMOIOI0 peajibHUX
GbI3HYHUX MPHITAJIIB HA CXeMaxX 310paHuX Ha MOHTAXKHHUX I1aTax.

3. Ilpaxtuuni: JlabopaTopHi 3aHATTA, Kl BKJIIOYAIOTh €KCEPUMEHTalbHI
3aBJaHHs Ha CUMyJisiliiiHOMY nporpamHoMy  3abesneyeHHi, abo
eKCIIepUMEHTAIbHOMY cTeH1i. MatoTh 3a MeTy copMyBaTH y CTYACHTIB
MpaKTUYHI HABUKH 111010 MTPOBEIEHHS €KCIEPUMEHTAIBHOT POOOTH.

10. ®opmMu KOHTPO.1I0 | METOIH OUIHIOBAHHS
(V T.4. KpuTepil ONIHIOBAHHA Pe3yNbTATIB HABYAHHS)

[ToTroynuii, nepiognyHuit Ta MiACyMKOBUH KOHTpOJIb. YCHE ONUTYBaHHs,
JI0TOBIAlI Ta pedepaTH, y4acTh Y AUCKYCisIX Ta OOrOBOpPEHHSIX, TBOPUi 3aBAaHHs,
TECTOBUH KOHTPOJIb. YUaCTh Y CTYA€HTCHKUX KOH(BEpeHLisiX.

Kpurepii oLiHIOBaHHS BH3HAYalOTHCS 3a JONOMOrOK SIKICHMX TMOKa3HHKIB Ta

O3HAaK, LI0 IE€MOHCTPYIOTh PiBeHb COPMOBAHOCTI HABYAIBLHHUX HOCATHEHH 3100yBadviB
BHIIIO] OCBITH i TPaHC(HOPMYIOTHCS B OLIIHKY 3Ti/THO 3aTBEPKEHOT ILIKaIH,
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BiaMiHHO — CTY/IEHT y MOBHOMY o6csi3i BONOMiE HABYAIBHMM MaTepialoM, BiJIbHO,

caMOCTIiHO Ta apryMEHTOBaHO HOro BHKIAAE mij Yac yYCHMX BHCTYNiB Ta
IMCEMOBHX Bi/TOBineil; rmMboko Ta BceOIYHO PO3KPUBAE 3MICT TEOPETHYHHX
[IMTaHb, BUKOPUCTOBYIOUHM TMpPH LBOMY HOPMAaTHBHY, 000B’43KOBY Ta J0AATKOBY
niTepaTypy; po6yUTh CaMOCTIiHI BUCHOBKH, BUAB/IAE PUYMHHO-HACTIIIKOBI 3B’S5I3KH;
caMOCTIM{HO 3HAXOIUTH JOAATKOBY iH(OpPMALIi0 Ta BUKOPUCTOBYE il anst peanizauii
[OCTABJEHHX Mepel HUM 3aBJaHb. 3100yBadu 3MaTeH BUJIINIATH CYTTEBI O3HAKH
SMBYCHOrO 3a NOTOMOTOI0 OMNepalidl CHHTE3y, aHamidy, BHSBISTH NPHIHHHO-
HacnigkoBi 3B’sA3KH, (OpMyBaTH BHCHOBKH i y3aranbHeHHs, BIJIBHO ONEpyBaTH
dakTamu Ta BIZIOMOCTSMH.
B npakmuunomy RAaui CTYIEHT TJIHOOKO Ta BceGiuHO PO3KpHUBAE CYTHICTD
[paKTUYHUX/ PO3PAXYHKOBHX 3aBJIaHb, BUKOPHCTOBYIOUH MPH LIbOMY HOPMaTHBHY,
060B’ A3KOBY Ta J0AATKOBY JiTEPATYpPY; MOKE apryMeHTOBaHO oOpaTH paLioHalbHUH
crnoci6 BUKOHAHHS 3aBJIaHHs il OLIHUTH pe3yJbTaTH BJIACHOT MPaKTHYHOT AisIbHOCTI;
BUKOHYE TBOpYl 3aBIaHHA Ta igimitoe HOBI LWIAXM 1X BUKOHAHHS, BIJILHO
BUKOPMCTOBY€E HalOyTi TEOPETHYHI 3HAHHS MpH aHai3i MPAKTHYHOTO MaTepiaiy;
TPOsIBIISiE TBOPUHH MiXiZ Z0 BUKOHAHHS iHAMBIlyalbHUX Ta KOJNEKTHBHUX 3aB/aHb
npu camocTiHii poGoTi.

JloGpe — AOCTaTHBO IMOBHO BOJIOZIE HABYANBHHM MarepianoM, OOIpPYHTOBaHO HOTO
BUKJIA/IA€ M1/ 9aC YCHUX BUCTYIIIB Ta MMChMOBHX BiZAMOBi i€, BUKOPUCTOBYIOUHU MTPU
LBOMY HOPMAaTUBHY Ta 000B’SI3KOBY JiTEPATYPY; MPH npeaCTaBIeHHI IEAKUX [THTaHb
He BUCTAYa€ NOCTATHHOI IMOMHM Ta apryMeHTalil, 3aCTOCOBYE 3HAHHA U
pO3B’si3aHH  CTAHAAPTHHX CHTYyallilf; caMoCTiiiHO aHaii3ye, y3arajlbHIOE i
CHCTeMATH3ye HaBuanbHy iH(pOpMmauilo, ane AOMyCKAOTECA MpH HBOMY oKpeMmi
HECYTTEBi HETOYHOCTI Ta HE3HATHI TOMUIIKH.

B _npakmuyHoMy RAQHI CTYJICHT MPAaBHILHO BUPIILKMB OITBIIICTL PO3PAXYHKOBHUX
/TeCTOBKX 3aBJIaHb 3a 3Pa3KOM; Ma€ CTiliKi HAaBUYKY BUKOHAHHS 3aBJAHHA.
3a/10BiIbHO _— BOJIOJIE HaBYAIBHHUM MaTepiajioM Ha penpoayKTHBHOMY piBHi ab0
BiITBOPIOE TEBHY 4YacCTHHY HaBYAJIBHOTO MaTepialy 3 €IeMEHTaMH JIOTIYHHX
3B’53KiB, 3HA€ OCHOBHI NMOHSTTS HABUATBHOIO MaTepiany; Ma€ yCKIaaHeHHs iz vac
BHJJIEHHS CYTTEBHX O3HAK BHBYEHOTO; MiJl 4aC BUSBICHHS [pHYHHHO-HACIIIKOBHX
3B’S13KIB | JOPMyYITFOBaHHs BICHOBKIB.
B npakmuuHomy RAGHI CTYJIEHT MOXe BUKODHCTOBYBATH 3HAHHA B CTAHIAPTHHX
CUTYyaLisIX, Ma€ ejleMEeHTapHi, HeCTiHKI HaBUUKKM BUKOHAHHS 3aBAaHHA. [TpaBubHO
BHPILIMB MOJOBUHY PO3PAXyHKOBHX/TECTOBUX 3aB/aHb. 3n06yBad Ma€ yCKJIaaHeHHA
Migyac BUINEHHs CYTTEBMX O3HAK BMBYEHOro; Ml 4ac BUSBICHHA MPHAHHHO-
HACITIIKOBHX 3B’5I3KiB i (POPMYJIIOBaHHS BUCHOBKIB.

He3aaoBijibHO 3 MOKJIHBICTIO NOBTOPHOrO CKJAJAHHA — BOJIOJIIE HAaBYAJIBHUM
MaTepiajoM MOBepXoBoO # (parMeHTapHO (6e3 apryMeHTauil Ta 0OrpyHTYBaHH),
Ge3cHCTeMHO BHMOKPEMIIIOE BHMANKOBI O3HAKM BHBYCHOrO; HE BMi€ pOOHTH
nalinpocriii onepatlii anasizy i CHHTE3Y; poGuTH y3aralbHEHHs, BACHOBKH; mij yac
BiAMOBI/I AOMYCKAKOTHCS CYTTEBI MOMUIIKH
B_npaxmuunomy maani CTYIEHT HEJOCTaTHEO PO3KPHBAC CYTHICTb MpPaKTHYHHX
3aB/laHb, ONYCKalO4YX MPU LBOMY CYTTEBI HETOYHOCTI, MPAaBHJIBHO BUPILLIKMB OKpeMi
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pO3paxyHKOBI/TECTOBI 3aBJaHHs 3a JOMOMOIOK BHKI/afaya, BiACYTHI chopMoBaHi
YMIHHS Ta HABUYKH.

He3a10BijIbHO 3 060B’A3KOBHM NOBTOPHHUM BHBYEHHAM JHCUMILIIHH — HE BOJIOLIE
HaBYaJIbHUM MaTepialioM.
B _npakmuunomy naani CTyNeHT BUKOHYE JIHMINE CIEMEHTH 3aBIAaHHS, TOTpebye
MOCTIHHOT TOMIOMOT'H BHKJIa/1a4a.

Pesysnbrati akaneMiuHOT yCHilIHOCTI CTY/ICHTIB BUCTABIISIIOTLCS Y BUIIIS
OLIHKH 3a HALIOHATBHOIO 1kanoo, 100-6ansHoio Ta mxanow EKTC,

11. ITuTanHs 205 NIACYMKOBOro KOHTPOJIIO

I. ®opma npezacTaBiaeHHs iHGopMaii. AHanorosi, AMCKpeTHi # MbPOBI cHrHATM.
[locizosHa, napanensHa, napaneibHO-MOCHII0BHA BUCTaBa iH(OpMaLlii.

2. IlpencrasnenHs  janux.  CucreMH  uucieHHS.  BHKOpHCTOBYBaHI B
O0uMCIIOBATIBHIN TeXHIili cuctemu yucieHHs ( 2-s1, 8-, 10-s1, 16-s aBilikoBo-
necsatkoBa). [lepeknan uncen 3 oxuiei cuctemu B iHmy.

3. Jloriunuii amapar, WO omMcye Ail0 AMCKPETHMX MNpUCTpPOiB. IlepemukanbHa
¢GbyHKIIs, criocoOu 11 3aBIaHHS.

4. basoi mnoriuni enementu. Ilosroproau (6ydep). Iuseprop. Kowu’ionktop.
Juz’roukrop. Ilo3nauenns. Bnactusocti, Tabnuus icTHHHOCTI.

5. basosi noriyni enementu. Enement Illedepa. Enement Ilipca. ITo3HaueHHs.
BuactuBocTi, Tabnuils iCTHHHOCTI.

6. bazosi noriuni enementu. EkBiBaneHTHicTs Ta HepiBHO3HaumicTh (cyma mno
monaymo 2) [loznauenns. Biactusocti, Tabnuiis icTHHHOCTI.

7. OYHKUIOHAJIBHO MOBHUM JIOTYHMI 0a3ucC.

8. OcHOBHI 3aKOHHM Ta TOTOXHOCTI anreGpH soriku. 3akon noasikHocTi (iHBepciT) a6o
npasuiio 1e Moprana.

9. Tlpeacrasnenns nepemukanbhux ¢yukuii. JH® i KH®. Ilepexix o CJAH® i
CKH®.

10.IlMncppatopu.  Ilpusnauenns. Ilosnauenns. Jloriuna cxema. [IpiopuTtersi
mdpatopu. [lpusnauenns. [Tosnauenns, Jloriuna cxema.

1. Memndparopu. IlpusHauenus. Ilosnayenns. Jloriuna cxema. Jlimiiii
pemwmndparopy. IMpusnavenns. Ilosnauenns. Jloriuna cxema. [IlipaminaneHi
(cximuacti). Ilpusnauenns. IlosHauenns. Jloridma cxema. MaTpuusi
nemmdparopu. INpusHavuenns. [Toznauenns. Jloriuna cxema.

12.MynbTUTIIEKCOPH. [Ipu3HaueHHsl. [To3naueHHs. Jloriyna cxema.
Hemynsrunnexcopsl. [Ipuznadenns. [Toznauenns. Jloriuna cxema.

I3.IToctitni 3anam'atoByBanbHi npuctpoi (I13V). XapaktepucTuku i pisHOBHY.
Crpykrypna cxema. Tabmuns cranis. Kapra npowmmsky.

14, JIBiiikoBi cymatopu. 3araibHi XapakTrepucThky i knacudikauis. Jloriuba cxema
OJIHOPO3PAHOrO cymaropa, HamiBcymatopa. [lapanensHuit i nocnigoBHUi
Oaratopa3psHbIil cymarop.

15. Tpurepn. RS-Tpurep, npuHuun ¢yHKUioHyBaHHs, cxemMu noOyAOBH, OMHUC 3a
JIOMIOMOTOFO JliarpaM, TabJIHLb.
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16. Tpurepu. D-Tpurep, npuHUUN (YHKUOIOHYBaHHS, CXeMH NOOYJOBH, ONHUC 3a

JOIOMOrO0 Jiarpam, T

a0IULIb.

17. Tpurepu. T-Tpurep, npuHIMN (GyHKUiOHYBaHHs, CXeMM NOOGYIOBH, OMHC 3a

JOMOMOrOX0 Jiarpam, T

abauLEb.

18. Tpurepu. Jk-Tpurep, npuHUNN (YHKIIOHYBaHHS, CXeMH MOOYIOBH, ONHUC 3a
JI0TIOMOI010 Aiiarpam, TaOJHIlb.

19.  Perictpu. [punimn dyHkiioHyBaHHs, cxeMu noGynosy, oruc. [NapanenbHi
# mocninoBHi pericTpu.
20. Jliuunpuukd. ITlpuHumun QyHKUiOHYBaHHS, cxemMM nNOOYIOBH, OITHC.
CuHXPOHHI i aCMHXPOHHI JIYMIBHUKH.
12. Po3noaia 6aJiB, IKi OTPUMYIOTH CTYAEHTH
Po3nodin banie ons ompumanus 3anixy (4 cemecmp)
IToToynuit Ta NiICYMKOBHI KOHTPOJIb
3micToBuii | 3mMicToBHif | 3MicTOBHI Cyma
: 3AJIIK ‘
MOJYIb | MOAYTb | MOAYJb JlabopatopHi poGotu Gani
Nel Ne2 Ne3
Tema |Tema | Tema | Tema [ Tema | Tema | J1a6. | J1a0. | J1a6. | JIaG. | J1aG. | J1a6. | J1a6. | Jla6.
1-2 [ 3-4 | 5-6 | 7-8 [9-10 |11-12] Nol | No2 | No3 | No4 | No5 | N6 | N7 | Ne$ 30 100
5 5 5 5 5 5 5 5 5 5 5 3 3 5
T1, T2 ... T9 — Temu 3MiCTOBUX MOAYJIiB
Posznooin banie ons exzameny (5 cemecmp)
[ToTounuii Ta MiACYMKOBHI KOHTPOJIB
3micToBHii | 3MicTOBHH | 3MicTOBHI NaBsiaonis polir Cyma
MoayNb 4 | MOy b 5 | MOAYIb 6 s EK3AMEH 6a}31i3
Tema Tema Tema  |Jla6. |J1ab. [J1a6. JIab. |J1ab. |J1a6. |J1a6. |J1a6. |Jla6.
13-16 17-20 21-24  |[Nel [Ne2 [Ne3 |Ned |NeS (Ne6 |[Ne7 [Ne8 |Ne9
7 7 7 6 6 6 6 6 6 6 6 6 25 100
T1, T2 ... T9 — TemMu 3MiCTOBUX MOAYIIB
Memoo oyinoeanna kypcosoi po6omu
[losicHioBaTbHa LrocTpatuBHa
P 3axuct poboTH Cyma
3anucKa YacTHHA
no 25 o 25 no 50 100

IIkana oninoBanus: nanionaabsa ta ECTS
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Cyma GauniB 3a Bci O OuliHKa 32 HallIOHAJIBHOKO IKAJIOK
BUIM HABYAIBHOL | p~po | 15 ek3aMeHy, KypCOBOTO JUTst 321Ky
AUIGHOCTL poekTy (poGOTH), NIPAKTHKHM
90 - 100 A BIJIMIHHO
85-89 B n06pe




75-84 C 3apaxoBaHO
70-74 D ;
60-60 5 3a/10BIIBHO
HE3a10BIJIBHO 3 HE 3apaxoBaHo 3
35-39 FX MOJKJIUBICTIO [TOBTOPHOTO MOXKJIUBICTIO
CKJIalaHHA MOBTOPHOI'O CKJIaJlaHHA

He 3apaxoBaHo 3
000B’ A13KOBUM
MOBTOPHUM BHBYCHHSAM
JHCLMILIIHH

HE3a0BIJILHO 3
0-34 F 000B’ I3KOBUM [OBTOPHUM
BHBUEHHAM JAMCLMILIIHM

13. HaByaibHO-MeTOANYHE 3a0e3ne4YeHH

1. PoGoua mporpaMa JUCLUIITIHH.

2. Cunabye.

3. KoHcnekr nekui.

4, MeToAMYHI BKa3iBKM 10 MPOBEAEHHA 1ad0opaToOpHUX poOiT.

5. JlemoHcTpauiifHi Bijieomarepianu amartopiB-OnorepiB (BHOpaHi IIp. OKpeMHM TeMaM) 3
Youtube.

6. [Ipe3eHrauii o OKpeMHUM TEMaM.

10.
11,

14. PexomenoBaHa JjitepaTypa
OcHoBna

. J.F.Groote, R.Morel, J.Schmaltz, A.Watkins Logic Gates, Circuits, Processors,

Compilers and Computers /Springer, 2021. — 259 p.

Jonathan Bartlett Learn to Program with Assembly: Foundational Learning for New
Programmers /Apress, 2021. — 324 p.

John F. Wakerly Digital design: Principles and Practices /Pearson, 2018. - 912 p.
Ata Elahi Computer Systems: Digital Design, Fundamentals of Computer
Architecture and Assembly Language /Springer International Publishing, 2018. -269
p.

[lyctor M.A. 1ludposas cxemorexHuka. OcHoBsl noctpoeHus. — CII6.: Hayka u
Texuuka, 2018. — 320c.

[LlyctoB M.A. Lludposas cxemorexHuka. [Ipaktuka npumenenus. - CI16.: Hayka u
Texuuka, 2018. —432 c.

Neal S. Widmer, Gregory L. Moss, Ronald J. Tocci Digital Systems: Principles and
Applications, 12th Edition /Pearson, 2017. — 1025 p.

Tertulien Ndjountche Digital Electronics. Volume 1: Combinational Logic Circuits
/Wiley 2016. - 279 p.

Tertulien Ndjountche Digital Electronics. Volume 2: Sequential and Arithmetic
Logic Circuits /Wiley 2016. — 328 p.

Thomas L. Floyd Digital Fundamentals /Pearson Education Limited, 2015. - 953 p.
Andrew S. Tanenbaum, Todd Austin Structured Computer Organization /Pearson,
2012.-801 p.
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12,

13.

14.

15:
16.

17.
18.

19.

20.

21.

22,

23.

Tyxansckuii T'. Y., HoBocensuesa T. f. Ilpoekruposarne UMPPOBBIX YCTPOMCTB!
VyeGuoe nocobue. — CI16.: U3nareascrso «Jlans», 2012. — 896 c.

Boiiko B.1., XKyiikos B.S., 3opi A.A., Barpiii B.B., bornan O.B., CniBak B.M.,
Tepemwenko T.O. Llndposa cxeMOTeXHika eJ€KTPOHHUX CHCTEM: miapydHuk. — K.:
Ocsita ykpaing, 2010. - 352 c.

Mukymusd A.B. Lludpossie ycTpoiicTBa M MHKPOIPOLECCOPBI: yye0.nocodue. —
CII6.: BXB-Iletepoypr. 2010. — 832 c.

Tlexun C.H. Cxemotexuuka DBM. . — CI16.: BXB-ITerepSypr. 2010. — 672 c.
PsiGenpkuii B.M., XKyiikos B.s1., I'ymmit B.JI. Llubposa cxemoTrexHika: Hasu.
TMoci6uuk. — JIbBiB: «Hosuit Ceit 2000», 2009. — 736 c.

Boiit K. LlndpoBas snekrpouuka. — M.: Texnocdepa, 2007. — 472 c.

Ba6uu M. I1., XKykos I. A. Komm'loTepHa cXeMOTeXHiKa: HaB4ansHuil MociOHUK. —
K.: "MK-TIpec", 2004. — 412 c.

Vunkuncon B. OCHOBH npoekTvpoBaHuA LM@poBeix cxem. Ilep. ¢ anrim. — M.:
Usnarensckuit nom «Bumbsamey, 2004, — 320 c.

Touuu P.JIx., Yiuamep H.C. Iludposbie cuctempl. Teopus 1 NpakTuka, 8 u3faHue.:
Tep. ¢ anrn. — M.: Mznarensckuit 1oM «Briabsamey, 2004. - 1024 c.

®puxke K. Beoguslit Kypc UHQPOBOH JNEKTPOHUKH. 2-e u3j., ucrpasieHHoe. — M.:
Texnocdepa, 2004. — 432 c.

Bykpees W.M., Topsues B.MA., Mancypos B.M. MHKpOJJIEKTPOHHBIE CXEMBI
LMGbPOBEIX YCTPOMCTB. - 4-¢ M31., nepepab. u pon. Mocksa: Texnocdepa, 2009. —
712 ¢.
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