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Mporpama HaBYaNbHOI AUCLUNAIHU
1. Onwuc HaBYaNbHOI AUCLUNAIHMY, ii MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

Mpoepama Has4anbHoi OucyunaiHu «Ljughposa enekmpoHika 8 enekmpoeHepeemuuyi 4.1»
CKnadeHa  8i0nogioHo 0o  npoepamu  nidecomosKku  bakanaepie  cneuyianbHocmi 141
«EnekmpoeHepaemuKa, enekmpomexHika ma eneKkmpomexaHika». HasyanbHa oucyunaiHa Hazaexums
00 Uukny npogeciliHoi nideomosKu.

lMpedmemom suBYEHHSA € /102i4HI enemeHmu, a MAKOX CMPYKMYPHI CXeMu, U0 € OCHOBHO 014
npucmpois i MiKponpoyecopHUX cucmem, AKi BUKOPUCMOBYHOMbCA 8 e/leKmpoeHep2emuy,i.

Memoto Has4yanbHOi OucyunaiHu € hopmMy8aHHA Ma 3AaKpiNnAeHHA y cmyodeHmie HAcmMynHux
KomnemeHmHocmeli: K20. YcgidomneHHA HeobxiOHocmi nocmiliHo po3wupro8amu 6AaCHi 3HAHHSA
rpo HoB8i MexHOo02ii 8 ennekmpoeHepemuui, e1eKMpPoMmMexHiui ma eneKmpomexaHiyi.



K22. 30amHicms po3ymimu ocobausocmi ¢pyHKYioHy8aHHA 06/4A0HAHHA eneKkmpoeHep2emuyHuUx
cucmem y cepepi 8upobHuymea, nepemeopeHHsA, rnepedadyi, po3nodiny mMma CHOHUBAHHA
eneKmpuyHoi eHepeii.
K30. 30amHicmb po3ymimu ocobsaueocmi pyHKUIOHYBAHHA mMaA 30CMOCYB8AHHA efieMeHmis
MIKPONpoUuecopHoi mexHIiKu 004 8UpiWeHHA NpakmuyHux 3a0a4 y 2anysi ynpasaiHHA  ma
asmomamus3ayii eHepzocucmem

IIporpamMHi pe3yJibTaTH HABYAHHA:
[MPO6. 3acmocosysamu npuKknadHe npozpamHe 3abe3nevyeHHA, MIKPOKOHMposaepu ma
MIKpOnpouecopHy mexHiky 018 8upiweHHA NPaKmMu4yHuUXx npobaem y npogeciliHili dianeHocmi.
[P25. 3Hamu o0CHOBHI npuHyunu pobomu 3 MPUKAAOHUM MPO2PAMHUM 3abe3neyeHHAM,
MIKPOKOHMpoaepamu i  MIKpONpoyecopHOK MmexHiKoro ma po3ymimu  ocobausocmi  ix
BUKOPUCMAHHA, 8Mimu HAAawmosysamu i npo2pamysamu MiKponpouecopHi npucmpoi 8i0nogioHo
00 nocmasneHuUx 3a80aHb W000 yrpassiHHA, 3aXucmy ma asmomamu3ayii eHep2ocucmem.

2. MpepekBi3nTh Ta NOCTPEKBI3IUTU AUCUUNIHK (MicLe B CTPYKTYPHO-NOTIYHIN CXeMi HaBYaHHSA 3a
BigNoBigHO0 OCBITHLOIO NPOrpamolto)

Januti kpedumHuli MmoOynb 6a3yeMbCA HA 3HAHHAX, OMPUMAHUX CMyOeHmamu npu 8UBYEHHI
makux oucyunaiH K «Buwa mamemamuKka», «3a2asabHa izuka», «O0b64uUCA08aANbHA MEXHIKA ma
npoepamyeaHHsa», «Bcmyn 0o cneuianbHocmi», «TeopemuyHi ocHosu eneKkmpomexHiku» (TOE),
«llpomucnosa enekmpoHiKa».

Kpedumnruli modyae Nel ducyunaiHu «Llucposa eneKmpoHika 8 enekmpoeHepeemuuyi» micHo

830EMONOB’A3QHUU MAKOX 3 [HWUMU OUCYUNAIHOMU, WO CUparomeca HA HbO20, MAKUMU AK
«PeneliHuli 3axucm ma asmomamus3ayis eHepeocucmemy», «Teopia A8MOMAMUYHO20 KepysaHHA»,
«CucmemHa asmomamuka», «OcHosu i 3acobu nepedaui iHpopmauyii 8 eneKkmpoeHepzemuuyi»,
«ABMOMAMU308aHE MA ABMOMAMUYHE YNpPAaB/AiHHA 8 eHep2ocucmemax», Wo 8us4Yarmocsa
cmydeHmMamu nicasa us4YeHHA 0aHO20 MOOYIIO.

MpakmuyHe cnpamysaHHa KpedumHoz2o modymwo Nel ducyunaiHu «Llugpposa enekmpoHika e
enekmpoeHepeemuyi 4.1» 30pieHMos8aHe HA PO3BUMOK YyMiHb i HasuKie cmydeHmis 014 npodgecili
iH#eHepa—mexHo102a, eKCrnayamauyiliHUKa, npoekmyesansHUKAG i KOHCmpyKmopa, fAKi gionosidaromes 6
nosHomy 06c¢A3i ixHiM 8UPOBHUYUM PYHKUIAM, CIPOMOMICHO20 npulimamu camocmiliHi meopu4i piuleHHsA
npu NPoeKkmMye8aHHi, KOHCMPYIOBAHHI, HAAA200H#CYBAHHI MA eKCraAyamayii cy4acHUX MiKpornpouecopHuUX
cucmem, W0 8UKOPUCMOBYHOMbCA 8 MPOUECci BUPObHUUMBA ma po3nodiny enekmpoeHepeii.

BusuyeHHs mamepiany KpedumHoz2o Mooyaa 1 3abe3nevyye MNOBHOUIHHE 30CB0EHHA mMa
MPAKMUYHE 8UKOPUCMAHHA 8 iHXeHepHili 0ianbHOCMi OMPUMAHUX 3HAHb MPU M00an6WOMY 8UBYEHHI
mamepiany KpedumHo20 Mooy 2.

3. 3MmicT HaBYaNbHOI AUCUUNAIHK

3micmosHuli modynab 1. OcHosu nobydosu ma pyHKUIOHY8AHHA MIKponpouecopis
Tema 1.1. AemomamuyHi Npucmpoi, 3aeassHi gidomocmi
Tema 1.2. OcHosU CUHMe3y asMoMamHuUX npucmpois
Tema 1.3. HanienpogiOHUKO8I n02iYHi enemeHmu
3micmosHuli Modysb 2. BukopucmaHHA MiKporpoyecopis 8 enekmpoeHepeemuui
Tema 2.1. MNidkaroueHHa MI cucmemu 0o niocmanyii 10kB, 110xB, 330xB
Tema 2.2. Cmpykmypa MI1 cucmemu 3axucmy niocmaHyii 10kB, 110kB, 330«B
3micmosHuli modyab 3. Tunosi 8y3au ma npucmpoi MiKpornpouecopHoi mexHiku
Tema 3.1. Tunosi yugposi nozivHi enemeHmu MiKpOnpPoUeCcopHUX cucmem
Tema 3.2. Tunosi aHan0208i ennemMeHMU MIKPONpPoOUecopHUX cucmem
Tema 3.3. OcHOBHI yughposi ma aHan0208i 8y3/71U MIKPOMPOYECOPHUX cUCMeEM
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Tema 3.4. AHan0208i BUMIPIOBASBHI NEpEMBOPO8AYi Harpyau i cmpymy

Tema 3.5. Ocobausocmi gizu4Hoi peanizayii naam yugposux ma yugdpPoO-aHaA10208UX NPUCMPOIB.
Ocobausocmi nepedadyi yugposux i AHAN0208UX CUHAIB 8 0082UX AiHIAX 38 A3KY | MiXNAAMHUX
3'€0OHAHHAX

4. HaB4anbHi maTtepianu Ta pecypcu

Ocnogna nimepamypa

Konoumaescovkuii FO.I1., Cockos A.I'. Enekmponika i mikpocxemomexuixa. / I1io peo. Cockos, A.I". —
K.: Kapasena, 2009. — 416c.
Mameienxo M. I1. Komn'tomepna nocixa: Hasuanvnuii nocionux — K.: Jlipa-K, 2012. — 288c.
Mameienrxo M. I1. Ilpucmpoi yugposoi enekmponiru: Haguanonuii nocionux — K.: Buoasnuymeo
Jipa-K, 2017. — 392c.
Cenvko B. I, Ilanacenxo M. B., Cenvko €. B., FOpuenko M. M., Cenvko JI. 1., Acuncokuii B. B.
Enexmpounika i mikpocxemomexnixa. / 11io peo. Cenvro B. I. — K.: Kapasena, 2008. — T.3. — 400c.
Cenvko B.1, Ilanacenxo M.B., Cenvko €.B. Enekmponixa i mikpocxemomexuika.. Enemenmua 6aza
enekmponnux npucmpois, 1 — K.: Obepeeu, 2000.
L]epba A.A., [lobeoaw K.K., Ceamuenxo B.A. Enexmponixa ma mikpocxemomextixa [EnekmponHutl
pecypc]: HasuanbHull NOCIOHUK 011 cmyoenmie Hanpamy niocomoexu 6.050702
«Enexmpomexanixay — K.: HTVY «KI1l», 2013. — 360c.

Jlooamxkosa nimepamypa
74HC Series Logic IC Specification List, [Enekmponnutl pecypc]. — Pexcum oocmyny:
https://www.creatroninc.com/upload/Logic%201C%Z20List.pdf (0ama 36epnenns: 20.01.2020). — 5p.
Digital Circuits/Karnaugh Maps, [Enexmponnuii pecypc]. — 16.12.2013. — Peoicum docmyny:
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.
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.



22. Sonali S. DIGITAL LOGIC DESIGN - [Place of publication not identified]: BPB Publications, 2018.
— 1 online resource.

HaB4YanNbHMW KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNNIHU (OCBITHDOTO KOMNOHEHTA)

Jlekuiiini 3aHaTTH

Ne Ha3zsa memu nekuyii ma nepesik 0CHOBHUX MUMAHb
3/n (nepenik Oudakmu4Hux 3acobis, NocunaHHA Ha Aimepamypy ma 3a80aHHA Ha CPC)

3micToBHMIN moaynb 1. OcHosu nobydosu ma ¢yHKYioOHYy8AHHA MiKporpoyecopie

Tema 1.1. AsmomamuyHi npucmpoi, 3a2an6Hi 8idomocmi

1. lMpu3sHayeHHs i ocobausocmi asmomamuyrux npucmpoie (All1). OcHoeHi cuzHanu e All.
Micuye EC P3A 8 3azanbHili cucmemi KepysaHHA B8UPOBHUUMBOM ma pPOo3noodinom
esnieKmMpu4Hoi  eHepeii. [oHAMMA anzopummie GYHKUIOHYBAHHA mMa yrnpaesiHHA.
EnekmpuyHi cueHanu nocmiliHo2o ma 3mMiHHo20 cmpymy. BxidHi cueHanu All. PizHosudu
QHQA/10208UX MA OUCKPEeMHUX CU2Hais.

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

Tema 1.2. OcHoBU CUHME3Y AB8MOMAMHUX rnpucmpois

2. | AemomamHuli onuc All. Anzebpa sucnoenioeaHb i ¢opmanizayia onucy. OCHOBHI
meopemu anzebpu byns.

Onuc asmomama 3a 0ornomoeoro caie. Asmomamui mabauui. Aemomamu 6e3 nam ami
ma 3 nam ammio. Aemomamu Mini, asmomamu Mypa. OcHO8Hi noHAMMA. EnemeHmu
“I”, “AbO”, “HI”. Teopemu 00HOI 3MiHHOI, meopemu 080x i binbwe 3miHHUX. Onuc 3a
doriomoeoro cnie, mabau4yHul cnocib, aneebpaiuHuli cnocib. [lepwa, ma Opyaa
cmaHoapmHi  ¢gopmu onucy. Criocobu nepexody, ma npuxknadu nepexody gio
CMpyKmypHoi gpopmu 00 n02iYHUX CXeM i HaBMAKU.

CPC: JloeiuHuli enemeHm “ Buknatovaroyu A6O”

Jlimepamypa: [5, 15, 18]

3. | MiHimi3zayia 6yneeux d¢pyHKyili 3a Oonomozorw Kapm KapHo. BUKOpUCMAHHA
dakynemamueHux cumyayiii.

OcHosHi noHammsa kapmu KapHo. [puHyun 3anosHeHHA kKapmu KapHo. [lopsadok
pobomu 3 Kapmorw KapHo npu miHimi3ayii pyHKYii 8 nepwili cmaHoapmHil ¢opmi.
lMopsadok pobomu 3 kapmoro KapHo nipu miHimizauii ¢pyHKUiT 6 Opyeili cmaHdapmHil
¢opmi. Ocobnusocmi miHimizauii All 3 Oekinbkoma euxodamu.

CPC: Kapmu KapHo i3 nam’ammio.

Jlimepamypa: [6, 8, 15]

3micToBHUI Mmoaynb 2. Tunosi 8y3au ma npucmpoi mikporpoyecopHoi mexHiku,; 4.07.01.03

Tema 2.1. Tunosi yugposi n02iYyHi enemeHmu MiKpornpouecopHUX cucmem

4. Tpuzepu. Pecicmpu.

RS-mpueep, cuHxpoHHuUl RS-mpueep. LsokoHmakmHuli RS-mpuzep. D-mpueep. T-
mpueep. JK-mpuzep. Tpuzepu, WO MNEPeMUKAOMbCa GPOHMOM CUHXPOIMMYbCis.
JleomakmHuli D-mpueep. OcHo8Hi noHamms. [lapanensHuli pezicmp, Pezicmp 3
“308uz2om” iHghopmayii — nocnidosHuli pezicmp. lNocnidosHo-napanensvHuli pezicmpu.
Jlimepamypa: [1, 3, 15, 22]

Tema 2.2. OcHOB8HI yugposi ma aHas0208i 831U MIKPOMPOUECOPHUX CUCMEM




5. | UugppoaHanozosuli nepemesoprosay. (LAI)

Mpu3HayeHHA LA Ha onopax. [Tobydosa 2eHepamopise Hanpyau 014 LJAT.
LugppoaHanozosuii nepemeoprosay iHmezpyo4yozo muny.

Mpuryun Jdii iHmeepyrovoeo LAT. Lleudkocmi Oii iHmezpyrouozo LAI. [pusHavyeHHsA
AUIM. obydosa AUl 3 cymywouum nivuneHukom. [lobydosa AL 3 pesepcusHUM
nivunsHUKom. Mobydosa ALl 3a memodom nocnidosHUX HabUM EHb.

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

MpakmuyHi 3aHAMMA
MpakmuyHi 3aHAMMsA 00380a70Mb binbw no2aubaeHo npopobumu meopemu4vHuli Mamepian,

8UKNAOeHUl Ha neKyiax, Habymu HaBUYKU NPAKMU4YHO20 BUKOPUCMAHHA.

Ne Haszea memu 3aHAMMA ma nepesnik 0OCHOBHUX MUMAHb

3/n | (nepenik Oudakmu4yHo2o 3abe3neyeHHs, MOCUAAHHA HA saAimepamypy ma
3a80aHHA Ha CPC)

1. Anezebpa sucnoenosaHs. OCHOBHI meopemu bynesux pyHKUiU.

Jlimepamypa: [6, 15, 18]

2. Minimizayis 3a donomozoro Kapm KapHo

Jlimepamypa: [7, 9, 15, 18]

JlabopamopHi 3aHamms

Ne Hazea nabopamopHoi pobomu
3/n
1. O3HatiomneHHA i3 cepedosuuem po3pobku AVR Studio 4 ma 3acobamu npoz2pamysaHHs i
8i05102001#eHHA 017 MiKpokoHmMposnepie ATmega cimeticmea AVR gpipmu Atmel.
2. JocnidiceHHa cmpykmypu npozpam Ha mosi acembsaep ma cucmemu KOMAHO
MiKpokoHmpornepie ATmega cimelicmsa AVR ¢pipmu Atmel
3. JlocniorceHHA cmpyKkmypu mMmikpokoHmposepie ATmega cimelicmsa AVR gipmu Atmel,
poboma i3 nopmamu 8800y,/8usody

CemiHapcbKi 3aHAMMA
He nepedbaueHi

6. CamocrTiiiHa poboTa cTygeHTa
CamocmiliHa poboma cmydeHmis rnoaszae y pemensHil nidcomosyi 00 memamuyHUX MOOYIbHUX

KOHMPponbHUX pobim ma 3aniKy, BUKOHAHHA PIP.

Ne Kinbkicmeo

Hazea memu, wjo 8UHOCUMbCA HA CaMmocmiliHe onpayto8aHHs
3/n 200uH CPC

CPC: lNpu3HayeHHA All. Heenekmpu4Hi cueHanu. MNpusHavyeHHa EC P3A.
1. OcHosHi sumoeu 0o EC P3A. Tunu 3860pomHux 38°A3Kis. 2
Jlimepamypa:

BumiptrosanbHi, nepedyrodi, noeiyHi ma euxkoHas4yi yacmuHu Afll.
MoHammsa cmpyKmypHoI, (yHKUIOHAAbHOI ma npuHyuUnosoi cxem. 4
MoHamms npamoeo ma 380p0mHo20 38 'A3Ky 8 All. lonosHul npamuli
ma eonosHull 360pomHili 36'A30K. [lodamkosi npami ma 380pPOMHI




38 'A3Ku. HadiliHicmb enemeHmis.
Jlimepamypa: [11, 16]

®YyHKYiOHAN6HO NOBHI cucmemu f102iYHUX eniemeHmis. PYHKUIOHAAbHO
nosHa cucmema, wio cKknadaemsca 3 enemeHmis “ABO”, “HI”.
®PYHKYIOHANBHO MOBHA cUCMeMa, W0 CKAao0aemMocA 3 enemeHmis “I”,
“HI”. ®YHKYioHANbHO MOBHA CUCMeMd, W0 CKAAOAEMbCA 3 00HO20
enemedma “ABO-HI”. ®yHKuioHanbHO nNoBHA cucmema, WO
CKnaoaemosca 3 00Ho2o enemeHma “I-HI”. JloziyHuli enemeHm
“Bukntoyaroye AEO”

Jlimepamypa: [11, 16]

Mirimizayis 6ynesux yHKUill 3a Oonomozoro anzebpaiyHux
nepemseoptosaHb. OCHOBHA 3a0a4a MiHIMI3ayil. 3aKOHU CKAE8AHHA
ma cKkopoyeHHA, meopema 0e MopaaHa. lpuknadu miHimizayii.
Jlimepamypa: [15, 18]

Knacughikayis noeiyHux enemeHmis, eneKMPOHHi cxemu s02i4HUX
eniemeHmis. Bicim oCHOBHUX murnige HANIBNPOBIOHUKOBUX s02iYHUX
enemenmis: PT/, AT/, TT/, T/, E3/1, I°/l, MO, KMOII. AiodHuli
n02iYHUll enemeHmM — OCHOBHI nepesazu mMa HedosiKU. Tpu OCHOBHI
YacmuHu 3 aKux cknadaemocsa JIE. Xapakmepucmuka JIE. KoeghiyieHm
MHOM(EHHA Mo 8uxody, KoegiyieHm 06'€OHaHHA o 6xody, 4ac
30MPUMKU PO3MOBCHOOHEHHA CU2HAY, PO3CIOBAHA MOMYHHICM®b.
CPC: ®yHKyioHanbHO nosHi cucmemu enemeHmie Ha TT/1. [puHyunosa
cxema nobyoosu 60308020 enemeHma TT/1. /1 3
HOBAHMAXYBANBHUM MPAH3UCMOPOM. BuxioHi cxemu 3 mpsoma
nonoxceHHamu. JIE. PizHosudu TT/1 cxem. Cxemu TT/1 3 npunadamu
Llomku.

Jlimepamypa: [7, 9, 15, 18]

12

OpeaHizayis 8800y iHGopmayii ma eusody Kepyroyux cU2HAAI8 HA
niocmanyii 10 kB, 110 kB, 330 KB. Po3z2nsa0aiomesca NUMAHHA 8800y
aHas102080i | OuckpemHoi iHghopmauyii 8 okpemi 8yznu MIT cucmemu
Kepy8aHHA NiocmaHuyii.

Jlimepamypa: [9, 11, 16]

JlivunbHUKU.  TeHepamopu  nNpPAMOKYMHUX  imnynaecie.  OCHOBHI
noHamms. /[silikosull ni4unbHUKU. ACUHXPOHHUU ma CUHXPOHHUU
AivunbHUKU.  TlapanensvHulli  cuHXxpoHHUl  0silikosull  AIYUABHUK.
JliYUAbHUKU 3i 3MeHWeHHAM Yucaa. lpuHyun opaaHizayii nivunbHUKa
3 MoOysiemM, W0 He € KpamHUM Yucay 2. [lecamkosi niYunbHUKU. Tpbox
OeKkadHuli decamKosuli CUHXPOHHUU niYunsbHUK. Kinsbyesi nivunbHUKU.
Cxemu ¢opmyeaHHA imnynescie. Cxemu MOOBOHBAHHA [MMynbCis.
CxemMu 3HUWEHHA Opebe32y KOHMaKkmis.

Jlimepamypa: [15, 18]

Mpuknadu KkombiHauyitiHux cxem. [dewugppamopu “1 3 2”. Cenekmopu.
WWugpamopu-kodonepemesoptosadi. LLluchpamop-kodonepemesoprosay
019 7-ceameHmMHo20 iHOukamopa.

Jlimepamypa: [15, 18, 22]




Mobydosa 3acobis komn’tomepHoi apugpmemuku. KoHuyenuyia
nobimHux onepauyili Had cnosamu iHgopmauyii. NMobydosa nosHo20
cymamopa ma rnoeHo2o 8iOHIiMaya.

Jlimepamypa: [15]

10.

OcHosHi cxemu ma ocobausocmi ¢pyHKYioHyeaHHA Ol 3i 380poMHUM
38'83KoM. Tpu OCHOBHUX npasunaa aHanizy Ofl. OcHosHi cxemu
nioknwoyeHHa  Ofl.  |HeepciliHuli  nidcunweay.  HeiHsepciliHul
nidcunrosay. lidcunrosayi 3miHHo20 cmpymy. lMoemoprosay. OCHOBHI
ocobausocmi npu suxkopucmatHi Ofl. Jugpepenuyilinul Of. JlivunsHi
Ofl.  AkmueHi  eunpamas4yi Ha 6a3i Ofl. IHmezpamopu.
LAugpeperyiamopu. Komnapamopi. Tpuzepu LLimimma.

Jlimepamypa: [12, 14]

11.

AHanoeo-yugposi  nepemesoprosayi(ALI).  Ciema-denema  ALI.
IHmezpyrouuti AL
Jlimepamypa: [17, 21]

12.

AKmMueHi  8umiptosasnbHi  mpaHcgopmamopu  cmpymy. OCHOBHI
gidomocmi. CxeMa AGKMUBHO20 BUMIPIOBA/IbHO20 MPAHCchopMmamopa 3
komneHcayiero MAC HamaeHivy8aHHA Ma2Himornposody.
Jlimepamypa: [10, 13, 20]

13.

AKmueHi eumiprosanvHi mpaHcgopmamopu  Hanpyau. OCHOBHI
gidomocmi. Cxema GKMUBHO20 BUMIPHOBA/IbHO20 MpAHcgopmamopa
Hanpyau.

Jlimepamypa: [10, 13, 20]

14.

Ocobnusocmi po3sedeHHA OPYKOBAHUX YuUposux ma aHaa02080-
uughposux rnpucmpois. BHympiwHbsonaamdi 3'€OHaHHA. Tpacy8aHHSA
Kin xueneHHA. Poboma 3 cmpymom rnosepHeHHA. AHasnozoee ma
yugpose 3a3eMaeHHA.
Jlimepamypa: [15, 19]

15.

3’e0HaHHA ma 36y0xeHHA Ha naami. Cmpym nepexioHo2o npouyecy 8
8UXIOHOMY KacKali no2i4Ho20 enemeHma. 36y0uceHHA HA WUHI 3emi.
EMHICHE HABAHMAM(EHHA AK NPuYuHa 36y0xceHHA. OCHOBHI crnocobu
3axucmy 8i0 cnomeopeHb cuzHanis.

Jlimepamypa: [15, 19]

16.

Mixcnnamui 38 A3Ku.

Ocobnusocmi mixnaamHux 36 'A3Kie. OCHOBHI cnocobu 3axucmy 8io
MOMU/IOK Ma CIomMeopeHsb cuzsHanis.

Jlimepamypa:

17.

WuHu nepedaui AaHux. Ocobnusocmi MpPoxoOHeHHA Cu2Hani8 Mo
wuHax. Moxugi momMuanku ma cromeopeHHA cueHanie. Crnocobu
3axucmy.

Jlimepamypa: [15, 19]

18.

Kabeni 38 a3ky. Poboma enemeHmis TT/1 Ha niHii cepedHboi 008X UHU.
BuxkopucmaHHsa ougpeperyiliHux cmpykmyp TT/1. [TloHammasa ckpy4eHoi
napu. Cxemu nioKA0YeHHA 0718 KOGKCianbHo20 Kabesro.

Jlimepamypa: [15, 19]




3ArAJ/IOM 85

KoHTponbHa po6ota

e MeToto nepLoi KOHTPONbHOI PoboTH (1 roa) € 3aKpinaeHHA Ta nepeBipKa NPAKTUYHUX 3HaHD i3
OCBIiTHbOrO KOMMOHEHTY, HabyTTA CTyAeHTaMM MPAKTUYHUX HABMYOK MiHiMi3auii bynesumx
OYHKUiM i3 BUMKOpUCTaHHAM Teopem bBynesoi anrebpu. [pyra KoHTponbHa pobota (1 roa)
NPU3HAYeHa AAA 3aKpiNAeHHA 3HaHb i3 OCBITHbOrO KOMMOHEHTY, HabyTTa cTyaeHTamm
NPaKTUYHUX HABMYOK MiHiMi3au,ii 6yneBnx GyHKLIM i3 BUKOPUCTAHHAM KapT KapHo.

e MoaynbHi KOHTpONbHI pob6oTn (MKP) BMKOHYIOTbCA Micns BUBYEHHA 3micToBHOro moaynto Nel
KOoXHUM CTyaeHT OTpMMYE iHAMBIAyaNbHe 3aBAaHHA, BigNOBIAHO A0 fAKOro HeobxigHO
po3B’asatu no 2 (aBi) 3agaui.

MoniTUKa Ta KOHTPO/b
7. MoniTMKa HaBYaNbHOI AUCUUNNIHW (OCBITHBOrO KOMMNOHEHTA)

BidsidysaHHA 3aHAMb cmydeHmamu € 0608°a3k08umMu. Y pasi HassHocmi y cmydeHma 00KymMeHma, wo
8UNPABOOBYE HEMOM/IUBICMb CBOEYACHO20 MPOXOOHEHHA MOOY/bHOI KOHMpPosabHOi pobomu, lomy
Hadaemobca Moxcausicmes 30amu pobomy rnpomsa2om MuicHsA nicas 020 Nossu HA 3aHAMMSIX.

[1i0 yac BUKOHAHHA MOOGYAbHUX KOHMPOAbHUX pobim (MKP) ma HanucaHHi eK3ameHy 3a60pOHAEMbCA:

® Kopucmyesamucs Oxcepesnamu iHgpopmauii y naneposomy 4Yu eneKmpoHHOMY 8unsoi,

® 3060POHAEMbLCA KOHCY/AbMYy8aMUCsa 3i CMOPOHHIMU ocobamu. 3a HecamocmiliHe BUKOHAHHSA
3a680aHHSA (nicaa KoHcyabmauyii i3 iHWuUmMu ocobamu 4u KosaekmueHoi Hapadu) cmydeHmu, wo
6ynu 3a0iAHi y KOHCYAbMYBAHHI YU KOsleKMuUBHil Hapadi, ompumyrome wmpagHi 6anu.
3a nopyweHHs suuwje 3a3HaYeHUX npasus npu:
e HanucaHHi MKP cmazyemeoca 5 6anis 8i0 oyiHKu cmydeHma

®  HAMUCAHHI eKx3ameHy — cmy0eHm 8i0npasaseMbCsa Ha nepe3oayy
3aoxo4ysanbHi 6aau HAPAX0BYOMbCA 30 AKMUBHY y4acmb cmydeHma Ha nekuii +1 6an.

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

MomoyHuli Konmpons: MKP, 30a4ya nabopamopHux pobim.

KaneHdapHuli KOHMpoAb: Nposadumscs 00HO20 pasy 8 cemecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY
BUKOHOHHSA 8uMoe cunabycy.

Cemecmpoeuli KOHMpPOoAb: eK3aMeH

Ymoeu donycKy 0o cemecmpoeoz20 KOHMPOAK: MiHIMAAbHO No3UMuUeHa ouiHKa 3a MKP ma 6anu

3apobneHi 3a 30a4y nabopamopHux pobim y 0bcasi binowe 45 banis.

Tabnunus BigNOBIAHOCTI PENTUHIOBMX BaniB OLIHKAM 3a YHIBEPCUTETCbKOIO LIKANOLO:

Kinekicme 6anie OuiHka
100-95 BigmiHHO
94-85 Oyxe nobpe
84-75 Jobpe
74-65 3a40BiNbHO
64-60 JocTtaTtHbo
MeHwe 60 He3agosinbHO
He BMKOHaHi ymoBM J0MYCKy He ponyuweHo

3azanbHa pelimuHao8a oyiHKG cmydeHma nicas 3aeepuieHHs cemecmpy cknadaemeocs 3 basis,
OMPUMAHUX 30:

MomoyHuli KoHMPOonb:
1. Poboma HaO NPAKMUYHUX 3aHAMMSAX:

Bazosuli 6an 6




MakcumanbHa Kinbkicms 6asi8 Ha 8CiX MPAKMUYHUX
3aHAMMAX 12

KpuTepilt oyiHlOBaHHA 32 BU3HAYEHHAM YOTUPLOX PiBHIB:

lMpasunbHa 8i0Nosiob, po3s8'a3aHHA 3a0ayi 6
Bionogidb abo po38'3aHHA 3a0a4i 3 HE3HAYHUMU

nomusaKamu 4
AKMuUBHa y4acmeo y nposedeHHi 3aHAMmA 2
HenpasunsbHa abo 8idcymHs 8i0nosideb 4Yu po36'a3aHHA

3a0a4i 0

2. ModynbHa KOHMpPobHA poboma:

Bazosuli 6an 12

MakcumarnsHa Kinekicme 6anis 3a 08i KOHMPObHi pobomu 12

Kputepin ouiHoBaHHA MK1:

MpasusnbHicmb 8UKOHAHHA 3a0a4i 1 6

lMpasusnbHicMb BUKOHAHHA 3a0a4i 2 6

Kputepin ouiHoBaHHA MK2:

lpasunbHicmMb 8UKOHAHHA emany 1 4
lpasunbHicmMb 8UKOHAHHA emany 2 4
lpasunbHicMb BUKOHAHHA emany 3 4

3. JlabopamopHi pobomu

Barosui 6an 12
MakcmnmanbHa KinbkicTb 6anie 3a Bci TabopaTopHi 36

KpuTepin ouiHoBaHHS 32 BU3HAYEHHAM YOTUPbLOX PIBHIB:

OdopmMneHHs npoToKkony 2
BukoHaHHs 3aBgaHHA nabopaTtopHoi poboTun

MNomunkamm 5
BignoBigb Ha 3anuTaHHs BUKagada 5

4. EkzameHauitiHa poboma

Baeosuli 6an 40

KpuTepilt oliHOBaHHSA:

Teopemu4yHe nuMaHHA 1 15
Teopemu4vHe NUMAHHA 2 15
3adaua 10

Po6ouy nporpamy HaB4YanbHOI gucuuniinm (cunabyc):
CKnapeHo CT. BUKNajay, K.T.H., TumoxiH OnekcaHap Biktoposuy

YxBaneHo Kadeapoto aBToMaTm3auii eHeprocmcrTem OEA (npoTtokon Ne 11
Big 26.06.2023 p.)

MoroaskeHo MeToaunuHo Komicieto dakynbTeTy (npoTtokon Nel0 Big 23.06.2023p.)



