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[Iporpama HaByanpHOi AMCHUIUIIHU “OCHOBU HPOTPaMyBaJbHOI €IEKTPOHIKK CKIaJeHa
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«Komn’rorepHa ¢iznukay

«[Ipuknanna ¢i3uka HETpaAULIIHHOT EHEPTETUKI

1. Onuc HaBYAJIBLHOI AUCHUILTIHA

1.1. MeToro BHKJIaJaHHs HaBUYaJIbHOI AUCUMIUIIHA € BUBUEHHS CY4acHHUX 3acaji pPO3pOOKH
1HGOpPMaLIITHO-KEPYIOUNX CUCTEM.

1.2. OCHOBHUMU 3aBJaHHSIMH BUBUYCHHS AMCIUILTIHA € HAOYTTS CTYIEHTaMU TEOPETHIHUX
3HaHb 1 MPAKTHYHUX HABUYOK, HEOOXITHUX JUIS BUKIIIOUYECHHS JIIOJACHKOTO (haKTOpy Iiadac
MIPOBEJICHHS Cy4YaCHUX HAYKOBHUX €KCIEPHUMEHTIB, a TaKOK 300py Ta aHalli3y BEIUKUX 00’€MiB
JAHUX €KCIIEPUMEHTAJIbHUX JaHUX.

1.3. KutbkicTh KpenuTiB: 7

1.4. 3aranpHa Ki1bKicTh ToauH: 210 ro.

1.5. Xapakrepuctuka HaB4aJIbHOT TUCIUTUTIHA
HopmaruBha
3aiik
Jlenna ¢hopma HaBYaHHS | 3aouHa (aucTaHIliitHa) hopMa HaBUAHHS
Pix minroroBku
3-it, 4-ii | -ii
Cemectp
6-it, 7-if | -ii
Jlekuii
16+32=48 ron. | ron.
[IpakTuHi, ceMiHAPChKI 3aHATTS
TO/I. | roJI.
JlaGopaTopHi 3aHATTS
32+32=64 ron. | ToJ.
CamocriitHa poOoTa
42+58=98 ron. | ToJ.
B Tomy umcii iHIUBIyanpH1 3aBIaHHS
TOJI.

1.6. 3arutaHoBaHi pe3yabTaTi HaBYaHHS
3riiHO 3 BUMOTaMH OCBITHBO-TIPO(ECiiHOT (OCBITHRO-HAYKOBOI) MPOrpaMu CTYJEHTH
MOBHMHHI JIOCSTTH TaKUX Pe3y/IbTaTiB HABUAHHS:



3HATH: TEOPETUYHI 3aca i MOOYA0BU CydacHUX iH(POPMAIifHO-KEPYIOUHX CHCTEM.
BMITH: BMITH BUKOPHCTOBYBaTH Ha IMPAKTHIl TEOPETUYHI 3HAHHA ISl CY4aCHOTO TEXHIYHOTO
3a0e3neueHHs] HAyKOBHX €KCIIEPUMEHTIB.

2. TeMaTHYHUH JIaH HABYAJILHOI JUCIUILIIHA
3-ii pik, 6-i cemecTp

Po3aia 1. Onepariitai nigcwmroBadi (OIT).
Tema 1. 3aranpHa cxema iH(QOpMAIIHHO-KEPYIOYOT CHCTEMH, 11 CKIIQJ0BI.
Tema 2. OOpobOka ananoroBux curHaiiB 3a pomnomororo OIl. Bryrpimms Oymosa OIl.
Ineansuuit OIl. [IpaBuna po3paxyHky enexkrpuuHux cxem Ha OIL.
Tema 3. OcnosHi cxemu BriroueHHs OIl. Kommaparop. IaBepryroue BrmoueHust OIl.
Heinepryroue BkimoueHHs OIl. Jludepenuiiinuii nincuntoBad. IHCTpyMeHTaIbHUN MIACUITIOBAY.
Jlorapudmiunuit migcuinoBad. Excrionenniinumii migcumtoBad. [arerparop. dudepeniiatop.

Po3ain 2. OcHoBU H(POBOT CXEMOTEXHIKH.
Tema 4. Marematuuni 3akoHu OiHapHOi Jioriku. basucHi HaGopu JOrMHUX (YHKIIH.
CuHTe3 KOMOIHALIIHHUX CXEM.
Tema 5. Tpurepu, cxemu 3 epextom nam’sti. RS-tpurepu, RST-Tpurepu, D-tpurepu , JK-
Tpurepu. Cxemu 3 eheKToM nam’sri.
Tema 6. {udpo-ananorosi Ta aHaaoroBo-mu(ppoBi NepeTBOPIOBAYI.

Po3ain 3. latunku Gi3MIHUX BEITUYHH.
Tema 7. JlaTunky MO3UITIOHYBAaHHS.
Tema 8. JlaTunku THCKY.
Tema 9. JlaTunku TemMneparypu.
Tema 10. /IaTunky MarHiTHOTO TTOJIS.
Tema 11. JlaTunku i0HI3yI0OUOTO BUIIPOMIHIOBAHHS.

4-i pik, 7-i cemecTp

Po3nin 4. Apxitexktypa MIKpOKOHTpoJiepiB BupoOHuITBa AVR
cimerictBa ATmega TacTpykTypa J1abopaTOpPHOTO MAKeTy.
Tema 12. Apxitekrypa wmikpokoHTposepiB ATmega. Tunu mam’sri: Flash mam'sts
nporpaM, SRAM ta EEPROM nam'ste nanux. RISC cuctema komas .
Tema 13. bymoBa nabGopatopHoro wmakety. CBitnomionHi ingukatopu. Kiaiatypa.
CUMBOJIbHUM  pIIKOKpUCTATiuHMi ekpan 3 koHTposepom HD44780 Winstar WH1602.
Hudepenuiiinuit mincumosay Ha 6a3i OIlL. [{paiiBep USB mmnu FT232RL.

Po3zaia 5. [IporpamyBanus mikpokontposnepis ATmega.

Tema 14. Mikpokontponep ATmega8535. Lludposi moptu BBOLy/BUBOAY. ANbTEPHATUBHI
¢yHkuii nopTiB BBOy/BUBOAY. Ilepudepuuni npuctpoi.

Tema 15. Cucrema nepepuBanb. Bektopu npoueayp o0poOku nepepuBanb. Taiimepu-
JYUIBHUKH.

Tema 16. Ananoro-uudposuii nepersoproau (ALIT). Pexxumu pobotu AL Ixepena
onopHoi Hapyru. Tounicte ALIL. Jlunamiunuii niana3zox 3Hauenb AL

Tema 17. Ilpotokonu nepenaui ganux SPI, USART. Bipryansauit COM-nopr.



3. CTpyKTYpa HaBYAJbHOI AUCUUILTiHU

Ha3Bu 3MicTOBHUX MOJTYITIB 1 TeM

KinbkicTs roauu

JIeHHa Gopma

yChOTO y TOMY YHCIT1
n | o | 7ab | iHI c.p.
1 2 3| 4 5 6 7
3-ii pik, 6-i cemecTp
Po3ain 1. Onepaniitai nigcrmosadi (OIT)
Tema 1. 3aransHa cxema iHpOpMaIiitHO- 5 1 2 2
KepyI4oi CHCTeMH, 1i CKIIaJI0Bi.
Tema 2. O6poOKka aHATOTOBUX CHTHAIB 32 10 1 4 4
nonomororo OIl. Bayrpinrus Oynosa OII.
[neansuuit OI1. [IpaBuia po3paxyHkKy
enekTpuaHux cxem Ha OIl.
Tema 3. OcuoBHI cxemu BriroueHHs OIT. 15 3 6 6
Kommnaparop. [nBepryroue BrimtouenHst OI1.
Heinepryroue Bximtouenns OII.
JudepeHuiinuil nicuIoBay.
[HCTpyMeHTaNnbHMI MiJCHITIOBAY.
Jlorapudmiunuii migcuinroBad. ExcrioHeHITIHMI
nigcwitroBad. [arerparop. JAudepenmiatop.
Pazom 3a po3ainom 1 30 5 12 12
Po3ain 2. OcrHoBY H(POBOT CXEMOTEXHIKH.
Tema 4. MarematnuHi 3aKOHU OIHApHOT JOTIKH. | 5 1 4 6
bazucui Habopu noriyaux QyHKIid. CHHTE3
KOMOIHAI[ITHUX CXEM.
Tema 5. Tpurepu, cxemu 3 e(h)eKTOM Imam’sTi. 20 4 6 8
RS-tpurepu, RST-tpurepu, D-tpurepu , JK-
Tpurepu. Cxemu 3 epexTom mam’siTi.
Tema 6. [{ludgpo-ananorori Ta aHaJIOTOBO- 5 1 4 6
nudpoBi nepeTBOPrOBaYi.
Pazom 3a po3ainom 2 30 6 14 20
Po3ain 3. latunku Gi3MIHUX BEIIUYHH.
Tema 7. JlaTuuku MO3UITIOHYBAaHHS. 6 1 2 2
Tewma 8. JlaTunku TUCKY. 6 1 1 2
Tema 9. JlaTunku Temmneparypu. 6 1 1 2
Tema 10. JIaTuviku MarHiTHOTO ITOJIS. 6 1 1 2
Tema 11. JlaTuuku 10HI3YIOYOTO 6 1 1 2
BUIIPOMIHIOBaHHSI.
Pazom 3a po3zainom 3 30 5 6 10
Pazowm 3a 3-ii pik, 6-i cemecTp 90 16 32 42

4-ii pik, 7-i cemecTp

Po3ain 4. ApxiTekTypa MikpokoHTpoJiepiB BupooHuuTBa AVR cimeiictBa ATmega ta
CTPYKTypa 1JabOpaTOPHOTO MAKETy.

Tema 12. ApxiTeKTypa MIKpOKOHTPOJIEPIB
ATmega. Tunu nam’sti: Flash mam'ste mporpam,
SRAM ta EEPROM nam'ats manux. RISC
crcTeMa KOMaH/I,

20

2

2

12

Tema 13. BynoBa 1abopaTOpHOTO MaKeTy.
Ceitnonioani inaukaTopu. Knasiarypa.
CuMBOJIBHUM PIIKOKPUCTANIIYHHUMA €KpaH 3
koHTposiepom HD44780 Winstar WH1602.
Hudepenuiitauii migcumoBayu Ha 6a3i OI1.
HpaiiBep USB mmnu FT232RL.

20

12

Pazom 3a po3zainom 4

40

24




Po3ain 5. [IporpamyBanHs MIKPOKOHTPOJIEPIB.

Tema 14. Mikpokontponep ATmega8535. 15 6 6 7
Hudposi moptu BBOAY/BHBOY. AJBTEpHATUBHI
¢ynkuii noptiB BBogy/BUBOAY. [lepudepuyni
IIPUCTPOI.
Tema 15. Cucrema nepepuBanb. Bektopu 20 8 8 9
npornenyp o0poOku nepepuBans. Taiimepu-
TYATEHUKH.
Tema 16. Ananoro-undpoBuii mepeTBoproBay 20 6 6 7
(ALUI). Pexumu pobotu ALIL. dxepena
onoproi Hapyru. Tounicte AL, Junamiuamii
miana3oH 3HaueHb ALIIL.
Tema 17. [IpoTokomnu nepenaui ganux SPI, 25 8 8 9
USART. Bipryansauit COM-miopry.
Pazom 3a posaiiom 5 80 28 28 32
Pazowm 3a 4-ii pik, 7-if cemecTp 120 32 32 56
Yevozo cooun | 210 64 64 98
4. Temu J1a0OPATOPHUX 3aAHATH
3-ii pik, 6-ii cemecTp
Ne Hassa temn Kinbkicts
3/ TI'oguu
1 | Po3paxyHok koedilieHTy nepeaadi curany y cxemax 3 OI1. 8
2 | CunTe3 MaxopuTapHOi QYHKIIII TPHOX apTyMEHTIB. 1
3 | CuHTe3 HamiBCyMaTopy, MOBHOTO CyMaTopy. 2
4 | Cunre3 mmdparopa, nemmdparopa. 2
5 | CuHTE3 MYJIBTHILIEKCOPY, IEMYIbTHILICKCODY. 3
6 | Cunre3 6iHapHOTO JIYMIBLHUKA 3 CHHXPOHI3AIIEI0 IO PPOHTY, 110 2
HApOCTAE Ta CIajae.
7 CuHTe3 OIHApHO-ECATKOBOTO JIYMIbHHKA. 2
8 | Lludpo-anamorosuii nepeTBOprOBay 3 MaCIITAOHUMH PE3UCTOPAMHU. 2
9 | Hudpo-anamoroswuii nepersoproBay 3 Marpuiiero R-2R. 2
10 | HaiimpocTimuii anamoro-1u@poBuii mepeTBOproBay. 2
11 | Ananorosi AaTYUKH (PI3UYHUX BEITUUHH. 6
Pazom 32
4-ii pik, 7-i cemecTp
Ne Hasga temu Kinpkicts
3/ rOaVH
1 | 3HalloMCTBO 3 apXiTEeKTypoI0 MiKpokoHTpoJiepiB ATmega 2
2 | 3HailoMcTBO 3 y4OOBOIO IIATOIO. 2
3 | Hanucanns npaiiBepy KiaBiaTypu. 6
4 ImiTanig Ha cBITJIOIOAX PYXY 3Mii. 6
5 | 3HailoMCTBO 13 CHCTEMOIO KOMaH/I CHMBOJIBHOTO PIIKOKPUCTAIIYHOTO 4
ekpany 3 konTposiepom HD44780. ITinkatoueHHs ekpaHy 10
MIKPOKOHTpOJIEpa, HaNMcaHHs (QyHKIIH iHiIiani3alii Ta BUBOAY
TEKCTOBOI1 iH(opMaIlii Ha eKpaH.
6 | Peamizaris Ha 6a31 yu60BO1 maTu UGPOBOro BUMIpIOBaya HAIIPYTH. 6
7 | OOMIH TaHUMH MDK MIKPO KOHTPOJIEpOM y400BOT IJ1aTh Ta 6
KOMII I0TE€POM, 3 BUKOPUCTaHHA TeXHOJOT1i BipTyansHoro COM-
MOPTY.
Pazom 32




6. 3aBaaHHs sl caMocTiiiHOi poGoTa

Ne HazBa tremun KinbkicTb
3/l T'OJIH
1 | Po3paxynox xoedimieHTy nepegadi curnainy y cxemax 3 OIL 18
2 | CuHTe3 KOMOIHAIIITHUX CXEM. 8
3 | CuHre3 cxeM 3 e)eKTOM ImaM’sITi. 12
4 | 3HallOMCTBO 3 PI3HUMH apXiTeKTypamMu HU(PPO-aHATOTOBUX Ta 8
aHaJIOTOBO-IIM(POBUX MEPETBOPIOBAYIB
5 | 3HalloMCTBO 3 aHAJIOTOBUMHU JATYNKAMHU (PI3SMYHUX BEITHYHH. 12
6 | 3HailoMCTBO 3 YYOOBOIO TUIATOIO TA APXITEKTYPOIO MIKPOKOHTPOJIEPIB 6
ATmega
7 | Hanmucanus nporpam juist MikpokoHTposiepa ATmega8535 34
Pazom 98

InauBinyanbHi 3aB1aHHA
He nepenbaueno.

8. MeToan HaBYaHHS
Jlexuii BUKJIaalOThCS METOJOM MPOOJIIEMHOr0 BUKJAAEHHSA. BuxopucroByroun Oyab-siki
JoKepena i 3acobu, JIEKTOp, MEpIl HDK BUKIAIATH MaTepiai, CTaBUTh MpoOsiemy, GopMyrToe
Mi3HAaBaJIbHE 3aBJAaHHS, a TOTIM, PO3KPUBAIOYM CUCTEMY JOBEAEHb, IOPIBHIOOYM MOTJISAH,
PI3HI MiJIX0H, MOKa3ye crnocid po3B's3aHHS MOCTaBIEHOro 3aBAaHHA. CTyAE€HTH CTalOTh HIOM
CBIIKAMHU 1 CHIBy4YaCHMKaMHM HaykoBoro mnomyky. Ha maGoparopHux poOoTax CTyIEeHTH
3aCTOCOBYIOTH Ha MPAKTHII OTPUMaH1 TEOPETUYHI 3HAHHS.

Kpurepii oniHioBaHHSI HABYAJbLHUX JOCATHEHb
MinimManbauil miacymkoBuil 6an ckimamae 50 OamiB, a MakcumanpHuii — 100 OGaumis.

[TincymkoBa OIlIHKa BH3HAYAETHCS NUISIXOM IEPEBOJY MiACYMKOBOTO Oany 3 AWCIUIUTIHH Yy
TpaaUIliiHy aKaJeMIYHy OIIHKY HalioHaapHOi mkamu ("BiamiHHO", "moOpe", "3amoBUIBHO",
"He3a0BUIBHO" 3a LIKAJIOK:

— “gigminno" (90 Ta BumIEe OamiB) 3acCiyrOBY€ CTYACHT, KM BHSIBUB BCeOIYHE 1 TIIMOOKE
3HaHHS MPOTrPaMOBOrO MaTepialdy, BMIHHS BUIBHO BHUKOHYBAaTH 3aBJaHHsS, IependaveHi
MporpaMoio, 3acBOiB OCHOBHY 1 O3HAaWOMHBCS 3 JIOJATKOBOKO JITEPATYpPOI0, PpPO3yMi€e
B3a€MO3B'SI30K F'OJIOBHUX TMOHSTH JUCIMIUIIHU Ta iX 3HAYEHHS U1 MaiiOyTHROT mpodecii,

— “nmoope" (82-89 OaiiB) 3aciayroBye CTYAEHT, SKUil BUSBUB MOBHE 3HAHHS MPOrPAMHOIO
Marepiaiy, YCHIITHO BUKOHYE mepeadadeHi MporpaMoro 3aBAaHHs, 3aCBOIB OCHOBHY JIITEPATypy
PEKOMEHI0BaHY MPOTPaMOI0, BUSBUB CUCTEMATUYHHUI XapakTep 3HaHb 3 TUCIUIUIIH 1 3JaTHHMA
JI0 CaMOCTIHHOTO JOMOBHEHHSI, ajie IiJ] 4ac BIAMOBI/l AOMYCTUB /€Kl HETOYHOCTI,

"noope" (70-81 OGamiB) 3acayroBye CTYACHT, IO BHUSBHB HE IIUIKOM ITOBHE 3HAHHSI
MPOrPaMHOTO MaTepially, He 3aBKIU YCIIIIHO BUKOHYE TepeadaueHi MporpamMoro 3aBJaHHS,
Y4acTKOBO 3aCBOIB OCHOBHY JIITEPATYpPY, PEKOMEHIOBAaHY MPOTPaMOI0, BUSIBUB HE CHCTEMAaTUYHUN
XapakTep 3HaHb 3 TUCIUILTIH 1 HE 3aBXKIM 3JaTHUN 1O iX caMOCTIfHOTO JIOTIOBHEHHS 1 M 4ac
BIJIMOBI1 JOMYCKA€ AESIKI HETOYHOCTI;

"3anoBiibHO" (61-69 OamiB) 3aciyroBye CTYACHT, [0 BHSIBUB 3HAHHS OCHOBHOTO
MPOrpaMHOTO Marepiany B 00cCs3i, HEOOXITHOMY JUIsl MOAAJBbIIOr0 HaBUaHHS Ta MaOyTHBHOT
poboTu 3a mpodeciero, BMi€e BUKOHYBAaTH 3aBIaHHs, IepeadaueHi Mporpamoro, 3Hailomuil 3
OCHOBHOIO PEKOMEHOBAHOIO JIITepaTyporo. Sk mpaBuio, OliHKA ‘“3a0BUTLHO” BHCTaBISETHCS
CTyAeHTaM, IO JONMYCTWIM TIOMHIKH Y BIANOBiAI HAa €K3aMeHI Ta TMpPU BHUKOHAHHI
€K3aMEHAaIlIMHUX 3aBJaHb, aje sKi BOJIOJIOTh HEOOXIIHMMHU 3HAHHSIMH JUIS iX YCYHEHHS 3a
JIOTIOMOT'OX0 BHKJIaJa4a;
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— "3anoBiibHO" (50-60 6asiB) 3aciayroBye CTYACHT, IO BUSBUB YaCTKOBE 3HAHHS OCHOBHOTO

MPOrpaMOBOTO Martepialy B 00Cs3i, HEOOXiTHOMY JJIsi TIOJAIBIIOT0 HABYAHHS Ta MalOyTHBOT

poboTtu 3a mpodeciero, He 3aBKAM BMi€ BUKOHYBATH 3aBJaHHS, MepeadadeHi Mporpamoro,
3HaHOMMI JIMIIE YaCTKOBO 3 OCHOBHOIO PEKOMEHJIIOBAHOIO JITEpaTyporo. SIK mpaBmio, OIliHKa
“I0CTaTHRO" BHUCTABISETHCS CTYEHTAM, IIO JOIYCTHIIN Ipy0Oi HIOMUJIKY Y BiAMIOBI/l HA €K3aMeH1
Ta MPU BUKOHAHHI €K3aMEHAI[IMHWX 3aBJaHb, aji¢ SKI YaCTKOBO BOJIOJIOTH HEOOXITHHUMH
3HAHHSMU JUIA iX YCYHEHHS 3a JOIIOMOTOI0 BUKJIaava.
— "He3a10BIbHO" (40-49 GaiB) BUCTABISETHCS CTYACHTY, SIKHi BUSBUB CYTTEBI IPOTAJIMHU B
3HAaHHSX OCHOBHOTO MPOrPAaMOBOTO MaTepiany, IOIMYCTHB NMPHHIMIOBI MOMWJIKH Y BUKOHAHHI
nepeadavdeHuX MpOrpaMor0 3aB/IaHb.
"He3anoBinbHO" (1-39 0aniB) BHUCTABISETHCS CTYACHTY KOJHM MPOTATOM CEMECTPY BiH
JOTYCTUB Ipy0il MOMUJIKM Y BUKOHAHHI epeadadyeHnX MporpaMolo 3aB/iaHb.
[Ipyn BuCTaBIEHHI OIIHKM BpaxOBYIOThCS HACTYIHI pPE3yJbTaTH HaBYAJIbHOI pOOOTH
CTYZICHTA TPOTSATOM CEMECTDY.
VY 6-My cemecTpi epeadoavaroThes Oau 3a:
e BHKOHAHHA JabopartopHux poOiT — 100 Ganis.
VY 7-my cemecTpi nepeadoavaroThCs Oau 3a:
® BUKOHAHHJ JJA0OpaTopHUX podiT — 60 Oais;
e 3aiik — 40 Gauis.
Cucremy peTHHroBUX OaiB JJsl PI3HUX BUAIB KOHTPOJIIO Ta MOPSJIOK iX MEPEBEACHHS Y
HarfioHanbHy (4-6anpny) Ta eBporneiicbky (ECTS) mikany mogaHo HUKYE y TaOIHIIX.

9. MeToau KOHTPOJIIO
Ha nmaGopatopHux 3aHATTAX — BUKOHAHHS JabopatopHuUx poOdiT. Y 6-my cemectpi 3-TO
POKY — 3aJIiK, CyMapHHI 0ajl BUCTABIISETHCS 32 pe3yabTaTaMU IMOTOYHOTO KOHTPOIO. Y 7-My
cemecTpi 4-ro poKy — 3alliK.

CxeMma HapaxyBaHHs 0aJiB
3-ii pik, 2-i cemecTp,

[ToTo4HMIT KOHTPOJIb, CAMOCTIHA pOOOTa, IHIUBITyaIbHI 3aBJaHHS Cyma
Po3nmin 1 Posnin 2 Pozmin 3
T1 | T2 | T3 | T4 T5 T6 | T7 | T8 | T9 | T10 | T11
5 20 | 15 | 15 15 10 4 4 4 4 4 100

4-ii pik, 1-if cemecTp

[ToTouHMIT KOHTPOJIB, CAMOCTIITHA poOOTa, IHAUBIAYAIbHI
3aBJaHHs Cyma

Poznin 4 Po3min 5 3aimik

T12 T13 T14 T15 T16 T17

10 10 10 10 10 10 40 100




I xaja omiHIOBaHHA

Cyma OaniB 3a Bci Buau | OriHKa 32 HAIIOHATHHOIO MTKATIO0
HaBYAJIBHOI  AIUIBHOCTI | U YOTHPUPIBHEBOT JUIsL IBOPIBHEBOT
HPOTITOM CEMECTPY IIKAJIF OI[IHIOBAHHS | IIKaJIH OI[IHIOBAHHS
90 - 100 BIIMIHHO
70-89 no0pe
3apaxoBaHO
50-69 3aJI0BUILHO
1-49 HE3aI0BUILHO HE 3apaxOBaHO

10. PexoMeHnoBaHa JiTepaTypa
OcHoBHa JliTepaTypa
1. OcHoBu enextponiku / M. I1. Marsienko . — Jlipa-K, 2021 . — 360 c.
Jonomizkna JriTeparypa
1. AnanoroBa cxeMoTexHika Ta iMIyiabcHI npuctpoi: [ligpyunuk / B. 1. boiiko, A. M. T'ypixii,
B. 4. XKyiikoB 1a iH. — 2-¢ BH/I., I0TIOB. i mepepooir. — K. : Buma mkomna, 2004. — 366 c.
2. Enextponika Ta Mmikpocxemo TexHika / B. b. Jlynukesuy, I'. B. Kenwo, 1. B. [TerpoBuy. —
JIpBiBCcBhKa momitexHika, 2010. — 204 c.

3. OcHoBwu enekTpoTexHiku Ta enekTpoHiku / M. I1. MatBienko. — Jlipa-K, 2021. -506 c.

Indopmauiiini pecypcu
1. Mepexa Internet.

2. biomorexu XHY imeni B.H.Kapazina
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