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Po3mileHHA Kypcy

Mporpama HaB4YaNAbHOI AUCLUNAIHK
1. Onwuc HaBYaNbHOI AUCLUNAIHMY, ii MeTa, NpeaMeT BUBYUAHHA Ta pe3y/ibTaTu HaBYaHHA

lMpoepama Has4anbHOI ducyunaiHu «Ljughposa eneKmMpPoHIKa 8 enekmpoeHepemuuyi» ckaadeHa
8i0nogidHo 0o npoepamu nideomosku b6akanaspie cneyianbHocmi 141 «EnekmpoeHepeemuka,
esnleKmMpomexHiKa ma enekmpomexaHika». HasyanbHa oucyunaiHa Hanexums 00 YUKy npogeciliHoi
ni02omosKu.

[Tpedmemom 8uBYEHHA € /102iYHI eneMeHmMuU, @ MAKOX CMPYKMYPHi CXemMu, Wo € OCHOBHO 014
npucmpois i MiKponpoyecopHUX cucmem, AKi BUKOPUCMOBYHOMbCA 8 e/1eKMmpoeHep2emuu.

Memoto Has4yanbHOI OucyunaiHu € hopmMyBaHHA Ma 3AKpinAeHHA y cmyoeHmie HAcMynHux
KomnemeHmHocmeii: K20. YcgioomneHHA HeobxiOHOocmi nocmiliHo po3wuptosamu 8saCHI 3HAOHHA
rpo Ho8I MexHo102ii 8 eneKMpoeHepaemMuui, e1eKMPOMEXHIUi ma eneKmpomMexaHiyi.

K22. 30amHicmb po3ymimu ocobausocmi ¢hyHKYioHy8aHHA 067100HAHHA eneKkmpoeHep2emuyHux
cucmem y cgpepi 8UpobHUYMBA, nepemeopeHHs, nepedadyi, po3nodiny ma CroMUBAHHA eneKmpuYyHoi
eHepeaii.



K30. 30amHicme po3ymimu ocobausocmi yHKUiOHY8AHHA mMa 30CMOCYB8AHHA enemMeHmis
MIKpOMPOUecopHOi MmexHiKU 0aA BUPIWeHHA M[pakmu4yHux 3a0a4 y 2aay3i ynpaeniHHA  ma
asmomamus3auii eHepzocucmem

IIporpamMHi pe3yJibTaTH HABYAHHA:
[MPO6. 3acmocosysamu npuKknadHe npozpamHe 3abe3nevyeHHA, MIKPOKOHmMpoaepu ma
MIKpOnpouecopHy mexHiky 018 8UpiweHHA NPaKmMu4yHuUX npobaem y npogeciliHili dianeHocmi.
[P25. 3Hamu oOCHOBHI npuHyunu pobomu 3 MPUKAAOHUM MPO2PAMHUM 3abe3neyeHHAM,
MIKPOKOHMpPOAepamu i MiKponpoyecopHO0 MEXHIKOK ma po3ymimu ocobausocmi ix BUKOPUCMAHHA,
sMimu HaAaWmMosy8amu i po2pamysamu MiKpornpoyecopHi npucmpoi 8idnogidHo 00 nocmasaeHux
30800Hb W000 yrnpasniHHA, 3axucmy ma aemomamu3ayii eHepaocucmem.

2. MpepekBi3nTh Ta NOCTPEKBI3UTU AUCLUNAIHU (MicLe B CTPYKTYPHO-/IOTiIYHIN CXeMi HaBYaHHSA 3a
BigNOBigHOIO0 OCBITHLOIO NPOrpPamolo)

daHuli kpedumHuli modynb 6a3yemobCa HA 3HAHHAX, OMPUMAHUX CMyOeHMamu npu 8UBYEHHI
makux oucyunaiH AK «Buwa mamemamuKka», «3a2aa6Ha pi3uka», «Ob64UCAOBANBHA MEXHIKa ma
npoepamyeaHHa», «Bcmyn 0o cneuianbHocmi», «TeopemuyHi ocHosu eneKkmpomexHiku» (TOE),
«llpomucnosa enekmpoHiKa».

Kpedumnruli modyae Nel ducyunaiHu «Ljugpposa eneKmpoHika 8 enekmpoeHep2emuui» micHo

830EMOIMOB A3AHUL MAKOMC 3 IHWUMU OUCYUNAIHAMU, WO CUPAaOMbCS HA Hb020, MAKUMU AK «PesneliHuli
3axucm ma asmomamu3auis eHepeocucmem», «Teopia a8mMomMamuyHo20 KepysaHHA», «CucmemHa
asmomamuka», «OcHosu i 3acobu nepeda4i iHpopmayii 8 enekmpoeHepemuyi», kABmomamu3osaHe
ma aemomMmamuyHe ynpassiHHA 8 eHepaocucmemMax», W0 8us4aromeca cmyoeHmamu mnicsis 8Ue4eHHs
0aH020 MoOysto.

MpakmuyHe cnpamysaHHA KpedumHoz2o modyawo Nel ducyunaiHu «Lugpposa enekmpoHika e
esleKmpoeHepeemuyi» 30piEHMOBAHE HA pPO38UMOK YMiHb i HaBukie cmydeHmise 0aa npogecili
iH}#eHepa—mexHo102a, eKCrnaAyamauyiliHUKa, npoekmyesasnbHUKAG i KOHCMpyKmopa, AKi sionogidarome 8
rnosHomy 06c¢A3i ixHiM 8UPOBHUYUM PYHKUIAM, CIPOMOMICHO20 npulimamu camocmiliHi meopu4i piuleHHsA
npu NPoeKkmMye8aHHi, KOHCMPYIOBAHHI, HAAA200H#C(YBAHHI MA eKCraAyamayii cy4acHUX MiKpornpouecopHuUXx
cucmem, W0 BUKOPUCMOBYOMbCA 8 MPOoUeci supobHUYMBA ma po3nodiny enekmpoeHepai.

BusueHHs mamepiany KpedumHo20 Mmodyna 1 3ab6e3nevye Nno8HOYiHHE 3ACB0EHHA MA NPAKMUYHe
BUKOPUCMAHHA 8 iHMteHepHIl 0iaabHOCMi OMPUMAHUX 3HAHb NPU M00anbWOMY 8UBYEHHI mamepiany
KpedumHoz20 moodysio 2.

3. 3micT HaBYaNbHOI AUCUUNNIHK

3micmosHuli modynb 1. OcHosu nobydosu ma hyHKUIOHYBAHHA MiKpornpouecopie
Tema 1.1. AemomamuyHi Npucmpoi, 3aedsbHi gidomocmi
Tema 1.2. OcHosU CUHMe3y asMOoMamHuUX nNpucmpois
Tema 1.3. HanienpogiOHUKO8I n102iYHi enemeHmu

3micmosHuli Mmodysb 2. BukopucmaHHA MiKporipoyecopis 8 enekmpoeHepaemuu
Tema 2.1. lNidknroueHHa MI1 cucmemu 0o niocmaHuii 10kB, 110kB, 330KB
Tema 2.2. Cmpykmypa MI1 cucmemu 3axucmy niocmaHuii 10kB, 110kB, 330«B

3micmosHuli modyab 3. Tunosi 8y3au ma npucmpoi MiKpornpouecopHoi mexHiku
Tema 3.1. Tunosi yugposi nozivHi enemeHmu MiKpPOnpPoOUeCcopHUX cucmem
Tema 3.2. Tunosi aHan0208i ennemMeHMU MIKPONpPoOUeCcopHUX cucmem
Tema 3.3. OcHOBHI yughposi Ma aHan0208i 8y37U MIKPONPOYECOPHUX cUucmem
Tema 3.4. AHano208i BUMIPIOBA/ILHI NepemaeoprosaYi Hanpyau i cmpymy



Tema 3.5. Ocobausocmi gizu4Hoi peanizayii naam yugposux ma yugppPoO-aHaA10208UX NPUCMPOI8.
Ocobnusocmi nepedadyi Yyugposux i AHAN0208UX CUHAIB 8 0082UX AiHIAX 38 A3KY | MiXNAAMHUX
3 '€OHAHHAX

3micmosHuli MoOdynb 4. 3micmosHuli Modynb 1. OCHoO8U MiKponpouecopHoi mamemamuku ma 6a308i

anzebpaivyHi Mma n02iYHi MOXAUBOCMI CYHACHUX MIKPOMpoyecopie ma MiKpOKOHmMpoepis.

Tema 4.1. OcHosu 08ilikosoi anzebpu y MiKpornpouecopax ma MiKpOKOHMpoepax

Tema 4.2. Peanizauia 6a308ux Npo2pamHUX KOHCMPYKUil Ha pieHi apugmemuKo-a102iuHo2o 20pa
Mikpornpoyecopa

3micmosHuli moOysb 5. ApximeKmypa MiKponpouecopHOi MexHIKU ma MiKpPOKOHMposepis

10.

11.

12.

13.
14.

Tema 5.1. OcHosuU apximeKmypu MiKpOrnpoyecopHUX cucmem Kepy8aHHA

Tema 5.2. ApximeKmypa MiKpornpouecopis i MiKpoKOHMposepia

Tema 5.3. [Mobydosa WuH y MiKpONpouecopHuUX cucmemax

Tema 5.4. OpeaHizayia nam’ami y MiKponpouecopHUX cucmemax ma MiKpoOKOHMpoaepax

Tema 5.5. Opeanizayia iHmepdgbelicie y MiKponpoyecopHuUx cucmemax ma cucmemax Ha 6asi
MIKPOKOHMposnepis

Tema 5.6. KoopduHayis 83aemo0ii MiKpONpPoOUecopHUX cucmeMm i3 308HiUWHIMU NPUCMpPoamu

4. HaBuyanbHi maTtepianu Ta pecypcum

Ocnoena nimepamypa

Kononmaescoxuii FO.11., Cockos A.I'. Enexmponixa i mikpocxemomexnira. / I1io ped. Cockos, A.I". —
K.: Kapasena, 2009. — 416c¢.
Mamsienxo M. I1. Komn'tomepna nocika: Hasuanonuii nocionux — K.: Jlipa-K, 2012. — 288c.
Mamsienxo M. I1. [Ipucmpoi yugposoi enexkmponiku.: Hasuanonuii nocionux — K.: Buoasrnuymeo
Jlipa-K, 2017. — 392c¢.
Cenvko B. I, Ilanacenxo M. B., Cenvko €. B., FOpuenko M. M., Cenvko JI. 1., Acuncokuii B. B.
Enexmpouika i mikpocxemomexnixa. / 11io peo. Cenvro B. I. — K.: Kapasena, 2008. — T.3. — 400c.
Cenvko B.1, I[lanacenxo M.B., Cenvko €.B. Enekmponixa i mikpocxemomexuika.. Enemenmua 6aza
enekmpounux npucmpois, 1 — K.: Obepeeu, 2000.
U]epba A.A., llobeoaw K.K., Ceamnenxo B.A. Enekmponixa ma mikpocxemomexuika [Enekmponuuii
pecypc]: HaguanbHull NOCIOHUK OJ1s1 cmyOdeHmie Hanpamy niocomogku 6.050702
«Enexmpomexanixkay — K.: HTYY «KIIl», 2013. — 360c.

Jlooamxosa nimepamypa
74HC Series Logic IC Specification List, [Enexmponnuii pecypc]. — Pescum docmyny:
https://www.creatroninc.com/upload/Logic%20IC%20List.pdf (0ama 36epuenns: 20.01.2020). — 5p.
Digital Circuits/Karnaugh Maps, [Enekmponnuii pecypc]. — 16.12.2013. — Pexxcum oocmyny:
https://en.wikibooks.org/wiki/Digital_Circuits/Karnaugh_Maps.
IEEE Graphic Symbols for Logic Functions (Includes IEEE Std 91A-1991 Supplement, and IEEE Std
91-1984) — Piscataway, NJ, USA: IEEE.
Ahmed H., Spreadbury P. J. Analogue and digital electronics for engineers: An introduction. — 2th
ed.1984.
Bayliss C., Hardy B. Transmission and Distribution Electrical Engineering: Electrical Engineering.
— 2th ed. — Burlington: Elsevier Science, 2014. — 1003.
Clayton G. B. Operational Amplifiers. — 5th ed., 691R/EDN Ser. for Design Engineers Ser — San
Diego, Los Angeles: Newnes [Imprint]; Elsevier Science & Technology Books; Sony Electronics
[distributor], — 1 online resource.
Dobkin R. Analog circuit design — Amsterdam: Elsevier, Newnes, 2011.
Dostal J. Operational amplifiers. — 2th ed., EDN series for design engineers1993.



15.
16.

17.

18.

19.

20.

21.
22.

Givone D. D. Digital principles and design — New York, NY: McGraw-Hill, 2003.

Grigsby L. L. Electric power engineering handbook. Electric power generation, transmission, and
distribution, The electrical engineering handbook series — Boca Raton: CRC Press, 2007.
Hoeschele D. F. Analog-to-digital and digital-to-analog conversion techniques. — 2th ed. — New
York, Chichester: Wiley, 1994,

Holdsworth B., Woods R. C. Digital logic design. — 4th ed. — Oxford: Newnes, 2002.

Johnson H. W., Graham M. High speed signal propagation: Advanced black magic / Howard
Johnson, Martin Graham, Prentice Hall modern semiconductor design series — Upper Saddle River,
N.J., London: Prentice Hall PTR, 2003.

Kularatna N. Digital and analogue instrumentation: Testing and measurement / Nihal Kularatna,
IEE electrical measurement series — London: Institution of Electrical Engineers, 2003. —v. 11.
Pelgrom M. J.M. Analog-to-digital conversion. — 2th ed. — New York: Springer, 2013. — xx, 584.
Sonali S. DIGITAL LOGIC DESIGN — [Place of publication not identified]: BPB Publications, 2018.
— 1 online resource.

HaBYaNbHUNA KOHTEHT

5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNNIHU (OCBITHBOrO KOMMNOHEHTA)

Jlexkuiiini 3aHATTH

3/n (nepenik duOakmuyHuUx 3acobis, NOCUNAHHA HA imepamypy ma 3a80aHHA Ha CPC)

Ne Haszsa memu neKuyii ma nepesik 0CHOBHUX MUMAHb

3micToBHUIA Moaynb 1. OcHosu nobydosu ma hyHKYiOHY8AHHA MiKponpouecopis

Tema 1.1. AemomamuyHi npucmpoi, 3a2a16Hi gidomocmi

Mpu3HayeHHA i ocobaueocmi asmomamuyHux npucmpois (All1). OcHoeHi cueHanu e Afl.
Micye EC P3A 8 3az2anbHili cucmemi KepysaHHA 6UpobHUUMBOM ma pPo3rnodinom
enekmpuy4Hoi eHepeii. [loHAMmMA anzopummis HYyHKUIOHYBAHHA mMa ynpassiHHA.
EnekmpuyHi cuzHanu nocmiliHo2o ma 3miHHo20 cmpymy. BxiOHi cueHanu All. PizHosudu
aHA/10208UX MA OUCKPEMHUX CU2HAIB.

Jlimepamypa: [3, 4, 6, 11, 16]

Tema 1.2. OcHo8U CUHME3Y ABMOMAMHUX rpucmpois

AemomamHuli onuc All. Anzebpa sucnoenieaHsb i ¢opmanizayia onucy. OCHOBHI
meopemu anzebpu byns.

Onuc aemomama 3a 00rnomMo2oio ciie. Aemomamui mabauyi. Aemomamu 6e3 nam ami
ma 3 nam ' ammio. Aemomamu Mini, asmomamu Mypa. OcHo8Hi noHAmmas. EnemeHmu “I”,
“ABO”, “HI”. Teopemu 00HOI 3MiHHOI, meopemu 080x i binbwe 3miHHUX. Onuc 3a
donomoeoro cnis, mabauvHuli cnocib, aneebpaiuHuli cnoci6. [llepwa, ma OJOpyaa
cmaHoapmHi  ¢gopmu  onucy. Criocobu nepexody, ma npukaaou nepexooy 8io
CMpPYKMypHOi hopmu 00 /102iYHUX CXEM i HABMAKU.

CPC: /lo2iyHuli enemeHm “ Bukntovaroyu A6O”

Jlimepamypa: [5, 15, 18]

MiHimizayia 6ynesux dyHKyili 3a dAonomozow kKapm KapHo. BuKopucmaHHs
gakynemamueHux cumyayiti.

OcHosHi noHaAMmsa kapmu KapHo. lMpuHyun 3anosHeHHA Kapmu KapHo. lMopsadok pobomu
3 Kapmotwo KapHo npu miHimizauii ¢pyHKUIT 8 nepwiti cmaHdapmHili ¢hopmi. Mopsadok
pobomu 3 Kapmoto KapHo nipu miHimizauii ¢pyHKUii 8 Opyeili cmaHOapmHili ¢popmi.

Ocobnusocmi miHimizauii All 3 0ekinbkoma suxooamul.




CPC: Kapmu KapHo i3 nam’ammio.
Jlimepamypa: [6, 8, 15]

3micToBHUM mogynb 2. Tunoesi 8y3au ma npucmpoi mikpornpouyecopHoi mexHiku,; 4.07.01.03

Tema 2.1. Tunosi yugposi n102iuHi enemeHmMu MiKponpPouecopHuUx cucmem

4. Tpuzepu. Pe2icmpu.

RS-mpuzep, cuHxpoHHuUl RS-mpuzep. fleokoHmakmHul RS-mpuzep. D-mpuzep. T-mpuzep.
JK-mpuzep. Tpuzepu, w0 nepemMuKaromocsa hpoHMoM CUHxpoimnynecis. JeomakmHuli D-
mpuzep. OcHosHi noHamma. llapanensHulli pecicmp, Pezicmp 3 “308uzom” iHhopmauyii —
nocnidosHuli pecicmp. MocnidosHo-napanensHuli pezicmpu.

Jlimepamypa: [1, 3, 15, 22]

Tema 2.2. OcHOBHI yugposi ma aHasn10208i 8Y3/1U MIKPOMPOUECOPHUX CUCMEM

5. | QugppoaHanozosuii nepemeoprosay. (LAI)

Mpu3HaueHHs LUAI Ha onopax. [Tobydosa 2eHepamopie Hanpyau 011 LA,
LugpoaHanozosuli nepemeoprosay iHmezpyro4o20 muny.

MpuHyun dii iHmezpytoyozo LIAT. LLlsudkocmi Oii iHmezpytovozo LUAT. MpusHavyeHHA ALTI.
Mobydosa ALI 3 cymyrouum nivunsHuUkom. lobydoesa ALl 3 pesepcu8HUM AiYUTbHUKOM.
Mobydosa AL 3a memodom nocnidosHUX HabAUMCEHb.

Jlimepamypa: [1, 2, 3, 17, 21]

3micTtoBHUI moaynb 3. OcHoBU MiKkponpouecopHoi mamemamuKku ma 6a3o08i anzebpaiyHi ma

A102iYHI MOXCIUBOCMI CYyYACHUX MIKPOMpouecopie ma MiKpoKoOHmMposepis

Tema 3.1. OcHosu 08ilikosoi anzebpu y MiKpornpoyecopax ma MiKpOKOHMpoaepax

6. OcHoeu dsilikoeoi anzebpu mikponpoyecopie. Mamemamuy4Hi ocHoeu pobomu i3
6iHapHUMu cuzHanamu

OcHosu 0silikosoi apugpmemuru. [lepesedeHHS yucesn Mi¥ CUCMemMamu YUCAEHHS.

®opmamu uinux 0silikosux 4ucen. [ToHAMmMa 0o0amKosoz2o Kody. Po3mip ma mexci

dsitlikosux cnis. Poboma i3 6aeamobalimHumu cnosamu. NMoHammsa b6iHapHUX cuzHanis.

MpuHyun ix ompumaHHsa, sudineHHA ma o0b6pobKu. [ToHAMMSA MAcCKU ma MACKYy8aHHSA

cuzHanis

CPC: Peanizayis npouecopHo20 MHOXEHHA ma 0ineHHA 08ilikosux Yuces

Jlimepamypa: [1, 10, 13]

MpakmuyHi 3aHAMMA
MpakmuyHi 3aHAMmMsa 00380aat10mb binobw noz2nubaeHo npopobumu meopemuyHuli mamepiar,
8UKnadeHul Ha AeKyiax, HAbymu HABUYKU MPAKMUYHO20 BUKOPUCMAHHA.

Ne Ha3zsa memu 3aHAMMA ma nepesik 0CHOBHUX NMUMAHb
3/n | (nepenik Oudakmu4yHo2o 3abe3neyeHHs, MOCUAAHHA HA sAimepamypy ma
3ae80aHHA Ha CPC)

1. Aneebpa sucnosnosaHs. OCHOBHI meopemu bynesux pyHKUi.
Jlimepamypa: [6, 15, 18]
2. Minimizayis 3a donomoeoto Kapm KapHo
Jlimepamypa: [7, 9, 15, 18]
3. OcHosu 0gilikogoi apugpmemuku. [lepesedeHHs 4Yucesa Mix cucmemamu

yucneHHA. Popmamu yinux 0silikosux yucen. [NoHAMmMA 000aMKo8020 KoOY.

Po3smip ma mexci dsilikosux cnis. Poboma i3 6azamobalimHumu caosamu




Jlimepamypa: [2, 9, 12]

JlabopamopHi 3aHamms

Ne Hazea nabopamopHoi pobomu
3/n
1. O3HatliomneHHsA i3 cepedosuusem po3pobku AVR Studio 4 ma 3acobamu npo2pamys8aHHA i
8i05102001#eHHA 0718 MiKpoKoHmMposnepie ATmega cimelicmea AVR gpipmu Atmel.
2. LocnidxiceHHA cmpykmypu npo2pam Ha mosi acembsaep ma cucmemu KOMaHO
MiKpoKoHmposnepie ATmega cimelicmea AVR gipmu Atmel
3. JocnioxnceHHa cmpyKkmypu mikpoKoHmposnepie ATmega cimeticmea AVR gipmu Atmel,
poboma i3 nopmamu 8800y/8ugody

CemiHapcbKi 3aHaAMmMsA
He nepedbauyeHi

6. CamocrTiiiHa poboTa cTygeHTa

CamocmiliHa poboma cmydeHmis rnoaszae y pemenvHili nidcomosuyi 00 memamuyHuUx MoOyAbHUX

KOHMpOonbHUX pobim ma 3aniKy, BUKOHAHHA PIP.

Ne
3/n

Haszsea memu, wjo suHocumosca Ha camocmiliHe ornpayroeaHHA

Kinbkicmeo
200uUH CPC

CPC: lNpu3HayeHHA All. Heenekmpu4Hi cueHanu. MNpusHavyeHHAa EC P3A.
OcHosHi sumoau 0o EC P3A. Tunu 3860pomHux 38°s3Kie.
Jlimepamypa:

BumiprosanbHi, nepedyrodi, n0eiYHi ma 6uKoHas4Yi 4YacmuHu Al
MoHAMMA cmpykmypHoi, YyHKUIOHAALHOI Ma npPUHYUNOBOI cxem.
MoHamms npsamoeo ma 380pomHo20 38 'A3Ky 8 All. lonosHul npamuli
ma 20s108HUl 380poMHill 38°A30K. [JoOamkosi npAmMi ma 380pPOMHI
38 A3Ku. HadiliHicmes enemeHmis.

Jlimepamypa: [11, 16]

®yHKYIOHAMNbHO NOBHI cucmemu n02iYHUX esiemMeHmMi8. PYHKUIOHANbHO
rnosHa cucmema, wo cKkaadaemoca 3 enemeHmise “ABO”, “HI”.
®PYHKUIOHANBHO NOBHA cucmemMa, Wo CKAadaemeca 3 enemeHmis “I”,
“HI”. ®yHKUioHAAbHO MOBHA cucmema, W0 CKAAOaEMbCA 3 00HO20
enemedma “ABO-HI”. ®yHKUiOHaA6HO NoOBHA cucmema, Wo
CKnadaemoca 3 00Ho20 enemeHma “I-HI”. JloziyHuli enemeHm
“Buknroyaroye ABO”

Jlimepamypa: [11, 16]

Mirimizayis 6ynesux yHKUili 3a Oornomozoro anzebpaiyHux
nepemeoptosaHb. OCHOBHA 3a0a4Ya MiHIMI3ayil. 3aKOHU CKAE08AHHA
ma ckopoyeHHsA, meopema 0e MopaaHa. lMpukaadu miHimizaujii.
Jlimepamypa: [15, 18]

Knacughikayia noeiyHux enemeHmis, eneKMPOHHi cxemu s02i4HUX
esemeHmis. Bicim OCHOBHUX munie HaANienPosiOHUKOBUX s02iYHUX
enemenmis: PT/, AT/l, TT/l, T/, E3/1, I°/l, MOIl, KMOII. AiodHuli
/A02iYHUl enemeHm — OCHOBHI nepesaau ma HeoosiKu. Tpu OCHOBHI
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YacmuHu 3 AKux cknadaemeocsa JIE. Xapakmepucmuka JIE. KoegiyieHm
MHOMCeHHA Mo 8uxody, KoegiyieHm 06 €OHaHHA o 6xody, 4ac
30MPUMKU PO3r0BCHOOHEHHA CU2HASY, PO3CIOBAHA MOMYXHICM®.
CPC: ®yHKYioHanbHO NosHi cucmemu enemeHmis Ha TT/1. lpuHyunosa
cxema nobyoosu 6a308020 enemeHma TT/1. TT/13 HA8AHMAXCY8AAbHUM
mpaH3ucmopom. BuxioHi cxemu 3 mpooma rnonaoxdceHHamu. JIE.
PizHosuou TT/1 cxem. Cxemu TT/1 3 npunadamu LLlomku.

Jlimepamypa: [7, 9, 15, 18]

OpeaHizayia 8800y iHpopmayii ma s8usody Kepyrouux CuzsHani8 Ha
niocmanyii 10 kB, 110 kB, 330 KB. Po3z2na0aiomesca NUMAHHA 8800y
QHa102080i | OuckpemHoi iHghopmauii 8 okpemi 8yznu MIT cucmemu
KepyeaHHA niocmaHuyii.

Jlimepamypa: [9, 11, 16]

JlivunbHUKU.  TeHepamopu  NPAMOKYMHUX  imnynaecie.  OCHOBHI
noHamma. [silikosull ni4uabHUKU. ACUHXPOHHUU mMa CUHXPOHHUU
niqunsHUKU.  lapanenoHuli  CUHXPOHHUU  08iliKosuli  NiYUMLHUK.
JliYUnbHUKU 3i 3MEHWEeHHAM Yucna. lMpuHyun op2aHi3ayii niYunbHUKa 3
mMoOynem, Wo He € KpamHUM 4Yucay 2. [lecAmKosi niyunbHuUKU. Tpbox
OeKkadHuli decamKosuli CUHXPOHHUU niYunsbHUK. Kinbuyesi nivunbHUKU.
Cxemu ¢hopmysaHHA imnynocis. Cxemu No080OHOBAHHA iMmynecis. Cxemu
3HUWEeHHA Opebe32y KOHMAaKmis.

Jlimepamypa: [15, 18]

Mpuknadu kombiHayiliHux cxem. Aewugppamopu “1 3 2”. Cenekmopu.
Wugpamopu-kodonepemesoprosadi. LLiuchpamop-kodonepemesoprosay
019 7-ceameHmMHo020 iHOuKkamopa.

Jlimepamypa: [15, 18, 22]

Mobydosa 3acobis komn’tomepHoi apudmemuku. KoHyenyis nobimHux
onepauili HA0 caosamu iHgpopmauii. lobydosa nosHozo cymamopa ma
MoB8HO20 8iOHIMaua.

Jlimepamypa: [15]

10.

OcHosHi cxemu ma ocobsausocmi ¢pyHKUioHysaHHs Of1 3i 360pomHUM
38'A3KoM. Tpu OCHOBHUX npasuaa aHanizy Ofl. OcHoBHi cxemu
nioknwyeHHa  Ofl.  IHeepciliHuli  nidcunosay.  HeinsepciliHuli
nidcunrosay. lidcuntosayi 3miHHo20 cmpymy. osmoprosay. OCHOBHI
ocobausocmi npu suxkopucmatHi Of. [lugpeperyilinuli Ofl. JlivuneHi
Of. AkmusHi eunpamasyi Ha 6a3i Ofl. IHmezpamopu.
Jugbeperuiamopu. Komnapamopi. Tpuzepu LLImimma.

Jlimepamypa: [12, 14]

11.

AHanozo-yugposi  nepemsoprogayi(AUI).  Ciema-denema  ALI.
IHmeepyroyudi ALT.
Jlimepamypa: [17, 21]

12.

AKmMueHi  sumiptosasnbHi  mpaHcgopmamopu cmpymy. OCHOBHI
gidomocmi. Cxema GKMUBHO20 BUMIPIO8A/IbHO20 MpaHchopmamopa 3
komneHcayieto MAC HamazHi4y8aHHA Ma2Himornpoesody.
Jlimepamypa: [10, 13, 20]




13.

AKmMuUBHi  8umiprosasnbHi mpaHcghopmamopu  Hanpyau. OCHOBHI
gidomocmi. Cxema GKMUBHO20 BUMIPIOBA/IbHO20 MpAHcopmamopa
Hanpyau.

Jlimepamypa: [10, 13, 20]

14.

Ocobnusocmi po3sedeHHs OpPyKOBAHUX YUGPOBUX mMa aHAI02080-
uughposux npucmpois. BHympiwHsonaamdi 3'€0HaHHA. Tpacy8aHHSA
Kin xcueneHHA. Poboma 3 cmpymom nosepHeHHA. AHasnozos8e mad
yugpose 3a3eMseHHs.
Jlimepamypa: [15, 19]

15.

3’eOHaHHA ma 36y0xceHHA Ha naami. Cmpym nepexioHo2o npouyecy 8
8UXIOHOMY KacKadi no2i4Ho20 enemeHma. 36y0uceHHA HA WUHI 3emsi.
EMHICHE HABAHMAM(EHHA AK NpuYyuHa 36y0xceHHA. OCHOBHI crnocobu
3axucmy 8i0 cnomeopeHb cuz2Hanis.

Jlimepamypa: [15, 19]

16.

Mixcnnamui 38 'A3KuU.

Ocobnusocmi mircnaamHux 36 'A3Kie. OCHOBHI cnocobu 3axucmy 8io
MOMU/IOK MA CrIOMB0opPeHb CU2HAIB.

Jlimepamypa:

17.

WuHu nepedaui 0aHux. Ocobnusocmi MpPoxoOHeHHA Cuz2Hani8 Mo
wuHax. Moxcausi nomMuaKu ma crnomeopeHHsA cuzHanie. Crnocobu
3axucmy.

Jlimepamypa: [15, 19]

18.

Kabeni 38°a3ky. Poboma enemeHmis TT/1 Ha niHii cepedHbOoi 008HUHU.

BuxkopucmaHHsa ougpeperyiliHux cmpykmyp TT/1. [TloHammsa ckpy4eHoi

napu. Cxemu nioKa0YeHHA 015 KOGKCianbHO20 Kabesnto.
Jlimepamypa: [15, 19]

19.

MamemamuyHi ocHosu pobomu i3 6iHapHUMU cueHanamu. [TloHAMms
b6iHapHuUx cuzHanis. MpuHyUN ix oMmpuMaHHA, sudineHHA ma 06pobKu.
[ToHAMMA MAcKu ma MAcKy8aHHA CU2HAI8

Jlimepamypa: [9, 12]

20

ba3osi npoepamHi KOHCMPYKUii ma ix peanizayia Ha pieHi
apugmemuKo-no2iyHo2o A0pa mikponpouecopa. lNMpuHyunu peanizayii
yMo8 ma Uuknis. Peanizauia nidnpoepam. lloHamms cmeky.

Jlimepamypa: [9, 12]

13

21

lokoniHHAa EOM. Tunosa cmpykmypa EOM.

Micye MI1 KE e 3azanbHili cucmemi KepysaHHA eupobHUymsom ma
po3nodinom eneKkmpuyHoi eHepeii. lMpusHayeHHas MIT KE. OcHo8Hi
sumoau 0o MII. OcHosHi 8y3nu ma 610Ku EOM.

Jlimepamypa: [9, 10]

22

FinomemuyHul mikponpouecop. 3azanbHi 8idomocmi rnpo
apximekmypy mikponpouyecopa. CmpykmypHa cxema 2inomemu4yHo20
MiKponpouyecopa. Mikpornpouyecop 3 mo4yKu 30py npoz2pamicma.

Jlimepamypa: [9]




ApximekmypHi ocobanusocmi 8-u po3pAOHUX MIKPOKOHMposepis cepii
53 ATmega gpipmu Atmel Apximekmypa nobyoosu MikpoKOHMponepis 1
cepii ATmega gipmu Atmel ma ix 6a308i moxcausocmi

Jlimepamypa: [7, 8, 11]

ApximekmypHi ocobausocmi 32-u po3pAa0HUX MiIKPOKOHMposepie Ha
6a3i adpa ARM Apximexkmypa nobydosu 32-u po3psaoHuUX

24 MIiKpOKOHmMposnepie Ha 6a3i A0pa ARM ma ix 6a3zosi moxcaugsocmi 12

Jlimepamypa: [13]

OpeaHizayia WuUH y MikponpouecopHil cucmemi. [loHAMmMsa WuH.
25 | MNapanenvHi wWuHU. [J8OHANPAMAEHI WUHU 6
Jlimepamypa: [9, 10]

LuHu mikponpouyecopHux cucmem. Posenadaromeca 6a308i nioxoou
26 00 nobydosu WUHU OGHUX, WUHU adpecu ma WuHU KepysaHHs, ides, g
micye ma npusHa4yeHHsA cenekmopa adpecu

Jlimepamypa: [9, 10]

EneKmpoHHi cxemu onepamusHoi nam'ami. Po3enadaromeca cxemu
57 cmamuyHoi ma QuHamiyHoi nam’ami, npuHyunu pobomu, nepesaau 6
ma Hedoniku. IHmepgbelic i3 20n108HOO Nam'asmmio

Jlimepamypa: [9, 10]

OpeaHizayia 3anam’amosysasibHUX npucmpois i 3 008inbHUM
docmynom. BHympiwiHs opeaHi3ayis KAacuyHoz20

28 3anam’amosysasibHo20 PUcmMporo 3 008inbHUM 00CMYINOM, 6
CmpyKkmypa 3anam’amosys8asnbH020 eseMeHma Ha 38U4aliHUX
7102iYHUX esleMeHmanx.

Jlimepamypa: [9, 10]

EnekKmpoHHi cxemu nocmiliHoi nam'ami. MpuHyun nobydosu nam’ami
59 00HOKPamMHo20 npo2pamysaHHA ma 6a2amoKpamH+ozo 10
npoepamyeaHHsa. OpeaHizauis Flash ma EEPROM nam’smi

Jlimepamypa: [9, 10]

bazosa KoopduHayis 83AEMOODii MiKpONPOUeCOPHUX cucmem i3
308HIiWHIMU npucmpoamu. NpuHYyUnu KoopouHauii MikponpouecopHoi
30 | cucmemu i3 308HiIWHIMU npucmpoamu. [yck i3 cmopoHuU npozpamu, 6
MyCK i3 CMOPOHU MPUCMporo
Jlimepamypa: [9, 10]

lNepepusaHHA y MikpornpoyecopHuUx cucmemax. lNoHamms
nepepusaHs. [lepepusaHHA i3 MPo2PamMHUM ONUMYBAHHAM. BekmopHa
31 | cucmema nepepusaHb. BekmopHa cucmema nepepusaHs AK CKNadosa 6
YaCcMuHa Cy4acHUX MiKPOKOHMposepia
Jlimepamypa: [8, 9, 10, 13]

CymapHo 199

MopgynbHa KOHTPOJ/bHA po6oTa

e MeTol MoAay/IbHOT KOHTPObHOI poboTK (1 roa) € 3aKpinieHHA Ta NepeBipKa NPAKTUYHMX 3HAHb
i3 OCBITHbOrO KOMMOHEHTY, HabyTTA CTyAeHTamMM MPaKTUYHMX HABUYOK MiHimi3aLii byneBux
dYHKUiN i3 BUKOpUCTaHHAM Teopem byneBoi anrebpwm Ta 3aKpinJieHHA 3HaHb i3 OCBITHLOrO



KOMMOHEHTY, HabyTTA CTyAeHTamMM NPAKTUYHMUX HABMYOK MiHIMI3auii Hynesux OyHKLUiM i3
BUKOPUCTaHHAM KapT KapHo.

e MoaynbHa KOHTpPOo/ibHA poboTa (MKP) BUKOHYIOTbCS Nicna BUBYEHHS 3micToBHOro moaynto Nel
KoXXHWI cTyAeHT OTPUMYE iHAMBIAYaNbHE 3aBAAHHA, BigNOBIAHO A0 AKOro HeobxigHO po3B’A3aTn
no 2 (aBi) 3agaui.

JomalHa KOHTpobHA poboTta

e MeTO AOMALWHbBOI KOHTPONALHOI POOOTM € 3aKpiN/JeHHA Ta NepeBipKa MPAKTUYHUX 3HaHb i3
OCBITHbOTO KOMMOHEHTY, HabyTTA CTyAeHTaMM NPaKTUYHMX HAaBMYOK Nobya0BKN GYHKLIOHANbHUX
CXem UNPPOBUX eNEKTPOHHUX NPUCTPOIB BUKOPUCTAHHAM 3HaHb ByneBoi anrebpu Ta NPakTUYHNUX
HaBWYOK MiHiMi3au,jii 6yneBmx GyHKLiN i3 BUKOpUCTaHHAM KapT KapHo.

e [lomalHA KOHTpO/bHa poboTa ([AKP) BMKOHYIOTbCA Nicns BMBYEHHA 3micToBHOro moaynto Nel
KOXHUI CTyAeHT OTpUMMYE iHAMBIAyanbHe 3aBAAHHA, BiQNOBIAHO A0 fAKOro HeobxigHo
nobyaysatM aBTOMATHy Tabauulo 7-M  CErmMeHTHOro WudpaTopa-KoL40NePEeTBOPIOBAYA,
nobyaysatv Kaptv KapHO Ana KOXKHOi ¢yHKUji, miHimi3yBaTK bynesi ¢yHKUjii Ta nobyaysBaTu
bYHKLIOHAaNbHY cXemy 7-1 CermeHTHOro Wwndpatopa-KoaonepeTsopoBaya.

MoniTnKa Ta KOHTPONb
7. NoniTnKa HaBYaAbHOI AUCUUNAIHM (OCBITHBOrO KOMMNOHEHTA)

BiogidysaHHA 3aHAMb cmydeHmamu € 0608’a3KosuMu. Y pazi HasgHocmi y cmydeHma 00KymeHma, wo
8UNPABO0OBYE HEMOM/IUBICMb CBOEYACHO20 MPOXOOHEHHA MOOYbHOI KOHMpPOsabHoi pobomu, Uomy
Ha0aemMbca Mmoxcausicme 30amu pobomy npomsa2oM mMuxcHA nicaa Jo2o NoAsu HA 3aHAMMAAX.

[1i0 Yyac 8UKOHAHHA MOAYAbHUX KOHMPOAbHUX pobim (MKP) ma HanucaHHi ek3ameHy 3a60poHAEMbCA:

® Kopucmysamucs Oxcepesamu iHghopmayii'y naneposomy Yu eneKmpoHHOMY 8u2nAoi,

® 3000POHAEMbCA KOHCY/AbMYy8AMUCA 3i CMOPOHHIMU ocobamu. 3a HecamocmiliHe BUKOHOHHSA
3a680aHHSA (nicaa KoHcyabmayii i3 iHWUMU ocobamu 4u KosaekmusHoi Hapadu) cmydeHmu, wo
6ynu 3a0igHi Y KOHCYAbMYBAHHI YU KOAEKmMUBHIl Hapadi, ompumyroms wmpagHi 6anu.
3a nopyweHHs suwje 3a3HaYeHUX npasus npu:
e HanucaHHi MKP cmazyemeocsa 5 6anie 8i0 ouiHku cmydeHma

®  HAMUCAHHI eK3ameHy — cmydeHm 8i0npasaaeEMocsa Ha nepe3oaqy
3aoxo4ysasbHi 6anU HAPAXOBYIOMbLCA 30 AKMUBHY y4acmb cmydeHma Ha aekyii +1 6an.

8. Buau KOHTPO/IIO Ta peiTUHroBa CUCTEMA OLiHIOBaHHA pe3yabTaTiB HaByaHHA (PCO)

MomoyHuii Konmpons: MKP.

KaneHdapHuli KOHMpoAb: nNpoeadumscs 00HO20 pasy 8 cemecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY
BUKOHAHHA 8uMoe cunabycy.

Cemecmposuli KOHMPOb: eK3aMeH

Ymoeu donycky 0o cemecmpo8020 KOHMPOIO: | MiHIMAbHO N03UumusHa oyiHka 3a MKP ma 6anu
3apobeHi Ha NPaKkMuYHuUXx 3aHAMmsx binowe 24 6anu (60% 8i0 MaKCUMaAbHO20 CMAPMOB020

pelimuHay). ¥ eunadky cmapmosozo pelimuHay meHwe 24 6aau cmapmosuli pelimuHe esaxaemocsa 0.

Tabnunus BignNoBigHOCTI PeNTUHIOBMX BaniB OLIHKAM 3a YHIBEPCUTETCbKOIO LIKANOL0:

Kinekicmes 6anie OuiHKa
100-95 BiamiHHO
94-85 Oyxe pnobpe
84-75 Jobpe
74-65 3a40BiNbHO
64-60 JocTtaTtHbo
MeHwe 60 He3apgoBinbHO




| He BMKOHaHI yMOBW 40OMNYCKY | He ponyuweHo |

3azanbHa pelimuHao8a oyiHKa cmydeHma nicas 3aeepuieHHs cemecmpy cknadaemeocs 3 basis,
OMPUMQAHUX 30:

1. Poboma Ha NpaKMuYHUX 3aHAMMAX:

Bazosuli 6an 4
MaKcumanbHa KinbKicme 6aie Ha 8CiX NPAKMUYHUX 3AHAMMAX 4
Kpumepili oyiHHOB8AHHA:
lpasunbHa 8i0nosiob, po3s8'a3aHHA 3a0aui 4
Bidnogidb abo po3s’sa3aHHA 3a0a4i 3 HE3HAYHUMU
nomusnKamu 3
AKMuUBHa y4acme y nposedeHHi 3aHAMMA 2
HenpasunvHa abo 8idcymHs 8i0rnoegiob Yu po38'a3aHHA 3a0aYi 0
2. JlabopamopHi pobomu.
Barosui 6an 7
MakcumanbHa KinbkicTb 6anie 3a Bci nabopaTopHi 21
KpuTepin ouiHoBaHHS:
OdopMneHHs NpoToKony | 3
BukoHaHHS 3aBgaHHs nabopaTopHoi poboTn 2
BignoBigb Ha 3anuTaHHs BUKagada | 2
3. ModynbHa KoHMponsbHa poboma
| Barosuit 6an | 5]
Kpumepili oyiHO8aHHSA:
Pose'a3zaHHA 3a0ayi 1 2,5
Pose'azaHHsA 3a0a4i 2 2,5
4. [lomawHsa KOHMposabHa poboma
| Barosuit 6an | 10 |
Kpumepili oyiHOB8aHHA:
| CBoeyacHe i NpaBuibHe BUKOHAHHS
Posgainy 1 1
Posginy 2 1
Posginy 3 1
Akicmo ogpopmaeHHa pobomu 2
3axucm pobomu 3
5. Exk3ameHayiliHa poboTa
Bazosuli 6an ‘ 60 ‘

Kputepii ouiHiOBaHHSA:
TeopemuyHe numaHHA 1 20
Teopemu4yHe NUMAHHA 2 20
3adava 20




Po6ouy nporpamy HaBuYanbHOI gucuMnaiHu (cunabyc):
CKnageHo CT. BUKNagau, K.T7.H., TumoxiH Onekcangp BiktopoBuy
YxBaneHo Kadenpoto aBTomaTtumsauii eHeprocuctem PEA (npotokon Ne3 Big 24.09.2025 p.)

MoroakeHo MeTogmMuHO KoMmicieto pakynbTeTy (npoTokon Nel Big 25.09.2025 p.)



