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BueHoro panoro ¢pakyabTeTy
KOMIT FOTE€pPHO-1HTErPOBAHMUX
TEXHOJIOT1H, MEXaTPOHIKH 1
DOOOTOTEXHIKU
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/
Anzpiit TKAUYK

POBOYA ITPOI'PAMA HABUAJIBHOI JUCIATLIITHA
«EJEKTPOHIKA TA MIKPOITPOLIECOPHA TEXHIKA»

171 3100yBayiB BUILIOT OCBITH OCBITHBOTO CTyIIEHs «baKaiaBp»
crierianbHOCTi 175 «IHdOpMaLiifHO-BIMipIOBaIbHI TEXHOJIOTID»
ocBiTHBO-TIpoGeciiina nporpama «Komm’10Tepr30BaHi iHpopMaIliiHO-BUMipIOBAIbHI
CHUCTEMU»

(haKyIbTeT KOMIT FOTEPHO-IHTErPOBAHMX TEXHOJIOTiH, MeXaTPOHiKHK i pOGOTOTEXHIKH

kadeapa iHpopmaniiHO-BUMIPIOBATEHUX TEXHOJOTIH

CxBajleHO Ha 3acigaHHi Kadeapu
iHpopMaliifHO-BUMIpIOBAIIBHUX
TEXHOJIOT1H

02 xBiTHs 2025p., mpoTokon Ne 4

3aBigyBau kadenpu
g2, YOpiit [TOTYAILIMHCBKHI
~{/I'apanT 0CBiTHBO-TIPOHECIAHOL
porpaMu

Hanis EOIMEHKO

Po3po6HUK: K.T.H., J0LI. KadeapH iHpopMaLiiHO-BIMipIOBaIbHUX TEXHOJIOTIH
YEITIOK Jlapina, acucTeHT Kadeapu iHpopManiiHO-BUMiPIOBAIBHUX TEXHOJIOTIH
BOPOHOBA Tetsna

Kuromup
2025 —2026 H.p.
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PoGoua mporpama HaB4ajabHOI JUCHMILTIHE « EXeKTpoHiKa Ta MiKpOIpoIecopHa
TeXHIKa» ISl 3700yBaduiB BHIOi OCBITH OCBITHBOTO CTYIEHS «OaKaiaBp»
cnemianbHOoCcTi 175  «IHbOpMaliiiHO-BUMIpIOBAIbHI ~ TE€XHOJOTI(»,  OCBITHBO-
npodeciitna  mporpama  «Komm’iorepuzoBani  iH(pOpMaLiiftHO-BUMIPIOBANIbHI
CHCTEMU» 3aTBep/KeHa BYeHolo pamoio (axyiabTeTy KOMI IOTEpPHO-IHTETpOBAaHUX
TEXHOJIOT1H, MeXaTpOHIKH 1 poOoToTexHiku 22 kBiTHS 2025 p., mpoTokoi Ne 4.
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1. Onuc HaBYAJBHOI AMCIUILIIHA

["ayry3b 3HaHB, CHEIIATBHICTS,

XapakTepHucTHKa HaBYaJIbHOT
IUCLAIUIIHA

3,5rox.

HaiimenyBaHHS TOKa3HUKIB . .
CTYIIHb OCBITH neHHa popma | 3aouHa ¢popma
HABYaHHS HaBYaHHS
l'any3b 3HaHb
G «EnexTpoHika,
KinbkicTh kpenutiB — 8 aBTOMATHU3AIlIs Ta EIEKTPOHHI HopmarusHa
KOMYHIKaIii»
MonyniB — 2 CrnemnianpHicTh (mIpodeciitHe Pik miaroroBkm:
3MICTOBUX MOAYJIIB — 2 CIIpSIMYBaHHS): 2-i | 2-i
. 175 «ludopmariiitHo- Cemectp
3aranpHa KUIbKICTD . . = -
BUMIPIOBAJIbHI TEXHOJIOT11» 3,4-11 ‘ 3,4-i1
roauH — 240
Jlekuii
48 ron. ‘ 8 ro.
IIpakTH4Hi, ceMiHapcbKi
32 rog. ‘ 6 rom.
TWKHEBUX TOIUH JIJIS -

. JlaboparopHi
JeHHO1 (OpMU HaBYAHHS: 64 10 ‘ 1210
ayIUTOpHUX — 4 rof. OcCBiTHIii CTYMiHB: «OaKaxaBp» A . &t

o . Camocriiina podora
CaMOCTIHHOT poOOTH —
96 rox. ‘ 214 ron.

Buz koHTpOMIO:
3-i1 cemecTp — 3alliK,
4-11 cemecTp — eK3aMeH

YacTka ayquTOpHUX 3aHATh 1 YacTKa CaMOCTIMHOI Ta 1HIWBIIyalbHOI POOOTH Yy
3araJpHOMY 00CS31 TOAMH 3 HABYAJIBHOI JUCITUTLIIHA CTAHOBUTD:
st neHHoi Gopmu HaBuaHHsS — 61 % aymutopHux 3aHsaTh, 40 % camocTiitHOi Ta

IHIUBITyanbHO1 poOOTH;

st 3a04HOi (opmu HapuanHHs — 11 % aymuropHux 3anath, 89 % camocTiitHOi Ta

IHIMB1TyaIbHOT pOOOTH.
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2. MeTa Ta 3aBIaHHA HABYAJIHLHOI JUCHHUILIIHA

Hucuumuina “ EnekTpoHika Ta MIKpONpPOIECOpHA TEXHIKa ~ € HOPMAaTHUBHOIO
JTUCITATIIIIHOIO T4 BUBYAETHCS 3TITHO 3 HABYAJIBHUM IUIAHOM ITiITOTOBKU (DaxiBIliB
OCBITHBOTO  CTymeHs ‘‘OakamaBp” 3a cnemianbHicTio 175 «lHOpMmariiitHO-
BUMIPIOBAJIbH1 TEXHOJIOT1I.

MeTo10 HaBYAJbHOI JUCHUIUIIHM € HABYUTHU CTYJICHTIB KBalli(hiKOBAHO
BUKOPUCTOBYBAaTH aHAJIOTOBI Ta IIUQPPOBI E€JIEKTPOHHI KOMIIOHEHTH SIK B
JTMCKPETHOMY, TaK 1 B IHTETpajJlbHOMY BUKOHAHHI MPHU BUPIIICHHS PI3HOMAaHITHUX
CXEMOTEXHIUYHUX 3a7a4, 3aCTOCOBYBATH CYYacHI MIKpPOCIEKTPOHHI EJIEMEHTH Ta
Opwiagd TpU  TPOCKTyBaHHI Ta po3poOlll CXeM, BY3JiB 1 MPUCTPOIB
KOMIT IOTEpU30BAaHUX CHUCTEM BHUMIpIOBaHHS 1 00poOKku iH(dopmarllii, aHamizyBaTH
CXEMH1 pIIIeHHS, BU3HAYATH 1X BJIACTHMBOCTI 1 MapaMeTpu NUISTXOM BUKOPUCTAHHS
Cy4yaCHUX TMAaKeTIB MPHUKIAJHUX TMpOorpaM Ta HaAOAHHS TMPAKTUYHUX HABUYOK
3aCTOCYBaHHSA OTPUMAHUX TEOPETUYHUX 3HAHb Y Taly3l KOMII IOTEpU30BaAHUX
1H(pOpMaIiifHO-BUMIPIOBAILHUX CUCTEM.

HeoOximHUM €leMEeHTOM YCHIIIHOTO 3aCBOEHHS HABYAJIBHOTO MaTepiay
MiIpYyYHUKA € CaMOCTIHa poOOTa CTY/IEHTIB 3 JIITEPATypOIO, TOBITHUKAMHU.

OCHOBHMMM 3aBJaAHHSAMM BUBUCHHS JUCIUIUIIHU € TEOPETUYHA Ta MPAKTUYHA
MiAroToBKa (haxiBIsd 3 HACTYITHUX MUTAHb:

- OCBOITH IIPHUHITUIN POOOTH 1 BIACTHBOCTI Cy4YaCHUX €IEKTPOHHUX €JIEMEHTIB
1 IpUIaIiB;

- BUBYUTU OCHOBHM POOOTH €JIIEKTPOHHUX aHAJOTOBUX Ta IMUMPOBUX MPUIIAJIIB
Ta BY3JiB, iX MapaMeTPU Ta XapaKTEPUCTUKH;

- OCBOIiTH METOJM PO3PAXYHKY aHAJIOTOBHX Ta IU(GPOBUX BY3JIB 1 OJIOKIB Ha
M1JICTaB1 €NEKTPOHHUX MPUIIAJIB Ta MIKPOCXEM.

3MICT HaBYaJIbHOI AWCIUIUIIHM HalpaBieHUH Ha (HOpMYyBaHHS HACTYHHUX
KOMIIETEHTHOCTEH, BH3HAYEHUX CTAHAAPTOM BHUIIOI OCBITHM 31 CHEHIAJBHOCTI
175 «IadopmariiiHo-BUMIpIOBaIbHI ~ TEXHOJIOTI» Ta  OCBITHRO-MPOdECiitHOIO
nporpamoro «Komm’torepusoBani iHpopMaliiHO-BUMIPIOBAJIbHI CUCTEMI:

KO1. 3paTHicTh 3acTocoByBaTH TpodeciiiHi 3HaHHS i YMIHHS Y TPAKTUYHUX
CUTYAI[SIX.

K14. 3natHicTs mpoekTyBaTH 3aco0u 1HPOPMaLITHO-BUMIPIOBAIBHOI TEXHIKU
Ta OMUCYBATH MPUHIUII IX pOOOTH.

K15. 3partHicth, BUXOISUM 3 BUMIPIOBAIBHOI 3ajadi, IOSCHIOBATH Ta
ONMUCYBaTH MPUHUUNN  TOOYIOBM  OOYHMCIIOBAJIBHUX  KOMIIOHEHT  3aco0iB
BUMIPIOBAJIbHOT TEXHIKHU.
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K21. 3matHicTh 10 3M1HCHEHHS HATAroHKEHHS 1 JJOCIITHOT IEPEBIPKH OKPEMHX
BUJIIB IIPUJIAiB B JIAOOpATOPHUX YMOBaX 1 Ha 00'€KTax.

OTprMaHi 3HaHHS 3 HABYAJIBbHOI JUCIUIUIIHA CTaHYTh CKJIAJOBUMHU HACTYITHUX
NpPOrpaMHUX pe3yJbTaTiB HaBuaHHS 3a creuianbHicTIO 175 «HDOpMariiitHO-
BUMIPIOBAJIbHI TEXHOJIOT11»:

ITPO1. BmiTu 3HaxoAuTH OOTPYHTOBAHI PillIEeHHS MIPH CKJIAJaHHI CTPYKTYPHOI,
(GyHKI[IOHANBHOT Ta MPHUHIMIIOBOI CXEeM 3aco0iB 1H(OpPMAliifHO-BUMIPIOBAIBHOI
TEXHIKH.

[1PO8. BMmitu opraHi3oByBaTH Ta MPOBOAUTH BUMIPIOBAHHS, TEXHIYHHIMA
KOHTPOJIb 1 BUIPOOYBAaHHS.

ITP09. Po3ymiTu 3acTOCOBYBaHHI METOJUKH Ta METOJU aHAJI3y, IPOECKTYBAHHS
1 TOCHIKEHHS, a TaK0XK OOMEKEHb iX BUKOPUCTAHHSI.

[1P15. 3naTtu Ta po3ymiTu npeaMeTHy o0JacTh, ii ICTOPII0 Ta MICIE B CTAIOMY
PO3BUTKY TEXHIKM 1 TEXHOJOTIH, Yy 3arajibHiil cHUCTeMi 3HaHb MPO MPUPOIY 1
CYCH1JILCTBO.

[TP19. Bwmitu 3acTOCOBYBaTH MIKPOIPOLECOPHU, MIKPOKOHTPOJIEpU Ta
BIJIIOBIIHI ~ MPOTrpaMHi  3aco0M y  KOMITIOTEPU30BaHMX  1H(OpMaLiiHO-
BUMIPIOBAJIbHUX CUCTEMAaX.

[lix yac BUBYECHHS HaBYAJIbHOI JUCIUIUIIHU 3700yBavl BUIIOI OCBITH 3MOXKYTh
OTpUMATH J0AaTKOBO HacTymHi Soft skills:

- KOMYHIKAMU6HI HA8UYKU: TMCbMOBE, BepOaibHe 1 HeBepOaIbHE CIIJIKYBaHHS;
YMIHHS TPaMOTHO CIUIKYBaTHCSl MO €-mail; BeCTH NHMCKYCil0 1 BIACTOIOBAaTH CBOIO
MO3MII10; HABHYKH TPAIFOBATH B KOMaH/I];

- VMIHHA GUCMYNAMU NPUBCENIOOHO. HABUYKU, HEOOXIAH1 JJIsi BUCTYMIB Ha
yOJTiIi; HABUYKH MPOBEACHHS MMPE3EHTAIII1;

- KepyB8aHHs yacom: YMIHHS CIIPABIISATUCS 13 3aBIaHHSIMHU BYaCHO,

- SHYUKICMb [ a0anmueHicms. THYYKICTh,  aJalTHBHICTH 1  3/JaTHICTH
3MIHIOBATHCS; YMIHHS aHalI3yBaTH CHUTYyalll0, OpIEHTYBaHHA Ha BUPILIECHHS
npoOIemMu;

- 1I0epchbKi siIkocmi: YMIHHSI CTIOKIHHO TIPAIfOBaTH B HAIIPY)KCHOMY CEPEIOBHIIIL;
YMIHHS YXBQJIIOBATH PIIICHHS; YMIHHS CTABUTH METY, TUIAHYBATU JISJIbHICTD;

- ocobucmi axocmi: KpeaTUBHE ¥ KPUTHYHE MHCIICHHS; €TUYHICTh, YECHICTb,
TEPIIHHS, T0OBara J0 0TOUYIOYHUX.
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3. Ilporpama HaABYAJBHOI U CIUILIIHHA
Monayas 1
3micToBuii MoayJb 1. HamiBnpoBiAHUKOBA eJIeKTPOHIKA.

Tema 1. Beryn no eaekrponiku (K01, K14, K15, ITP01, ITP09, I1P15)

3araibHa XapaKTepUCTHKA AUCHUILIIHU. 3MICT AUCLUILTIHM. 11 3B'30K 3 iHIIMMU
aucuMIuTiHaMu.  IcTopiss  PO3BUTKY — €JIGKTPOHIKM Ta  MIKPOCXEMOTEXHIKH.
[lepciekTiBU po3BUTKY. HamiBnpoBigHWKH. BUKOpPUCTaHHS BIIACTUBOCTEH p-n
IEpPexony.

Tema 2. Tioau Ta Tpansucropu (K14, K15, ITP01, ITP09, I1P15)

TunoBa BOJIbT-aMIIEpHA XapaKTepUCTHUKA [ioja. EdexTpuuHuil 1 TeruioBuid
npoOoi mioga. TemneparypHa 3ayiekHICTh BoibT-ammnepHa XapakTepHUCTHKA J10/a.
Turnu HamiBOPOBITHUKOBUX J101B.

[lobynoBa 1 mpuHuun nii OlnmosisipHOro TpaHsuctopa. Ilapamerpu Ta
XapakTepUCTUKU. EXBIBaJICHTHI CXeMU TpaH3UCTOPA.

3MicToBMII MOYJIb 2. AHAJIOT0BA eJIEKTPOHIKA

Tema 3. Exexrponni mincmaroBaui (K01, K14, K15, K21, IT1P01, ITP09,
I1P15)

Krnacudikaris enexTpoHHuX mijgcuitoBaviB. OCHOBHI MOKa3HUKH, TapaMETPH Ta
XapaKTEPUCTUKU MiJICUITIOBaviB. BUKpUBICHHS CUTHAIIB Y T1CHUITIOBaYaXx.

CxeMu eJeKTPOHHUX MMiICHIIOBAYiB Ha OIMOJSPHOMY TPAH3UCTOP1 31 CHIJILHUM
emitepom (CE). CrnocoOu 3aBmaaHHS CTaTUYHOTO PEXKUMY POOOTH TpaH3UCTOpA.
Po3paxyHOK 1Mo MOCTIHHOMY Ta 3MIHHOMY CTPyMY.

[TincumoBaui moctiitHoro crpymy (IIIIC). Tumm IIIIC. Hampyra 3mimieHHS
Hyna. Bximai crpymm 3wmimenHsa. Omnepaniviai  migcuwmoBadi  (OID). OcHoBHi
napameTpH Ta XapaKTePUCTUKH.

Tema 4. 3BopoTtniii 38’130k (33) B mincmmoBauax (K14, K15, K21, ITP01,
I1P09, ITP15)

33 B enexktpoHHUX miacwioBadax. Tunu 33. Brmue 33 Ha OCHOBHI apameTpu
Ta XapaKTEPUCTUKU MiJACUIIOBAYIB. [HBEpPTYIOUMii Ta HEIHBEPTYIOUMMA ITiICHIIOBAY.
HMudepenmitanii  migcumoBad. udepenmiatop 1 interpatop Ha ocHoBi OIL
Enementapui ginstpu Ha OIL.

Tema 5. Mincwmwosaui nory:xkuocti (IIM) (K14, K15, K21, I1P01, ITP09,
I1P15)

Ocuogni napamerpu IIII. Ctpykrypra cxema nsotaktHoro INII. TlopiBHsbHUI

anami3 I pi3HUX K1acis.

Tema 6. MyabTuBioparopu. I'enepaTopu rapmoniunmx koausanb (K14,
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K15, K21, I1P01, ITP09, ITP15)
YMoBu Oanancy a3 i amrmiitya. KonmuBanbHa XapakTepucTtuka. [ eHepaTopu Ha
RC konax.

Tema 7. Jxepena :xuBiienns (K14, K15, K21, ITP01, ITP09, ITP15)

3aranpHi B1JIOMOCTI Mpo jkepena >kubiieHHs. Ctalunizatopu Hampyru. Cxemu
cTab1113aTOPIB Ha IHTETPAIBLHUX CXEMaX.

Tema 8. Ananorosi kiwui i komyratopu. Komnaparopu curnanis (K01,
K14, K15, K21, I[1P01, ITP09, ITP15)

AHanorosi K04l Ha mMonboBoMy TpaH3uctopi Ta KMOII - TpaH3ucropax.
Hioguuit komytatop. Komyratopu ananoroBux curHaiiB. KommapaTopu cUTHaiB.
Tpurep Iminra. OOMexeHHsT BUX1THOT HAMIPYTH. [HTerpanbHi CXeMH KOMIIapaTopiB.

Moayasb 2

3micToBuii Moay.sb 3. Llupposa ejekTponika

Tema 9. Jloriuni ocnoBu mudposoi Texniku (K01, K14, K15, K21, ITP01,

P09, ITP15)

OCHOBHI TIOHSTTS, BU3HAYECHHS, 3aKOHHU 1 TeOpeMHU airedopu Joriku. dopmu
MPEACTABICHHS JIOTIYHUX (YHKIINA. AnreOpa JIOTIKM NpPU CHHTE31 Ta aHamisi
JOoTiYHUX cXxeM. [IoHATTS O mOoBHOMY Ta MiHIMaJIbHUX 0Oa3ucax. MiHiMizalis
JOT1YHUX (YHKIIIH.

Tema 10. InTerpoBani cucremu ejgemeHTiB. DOyHKIiOHAIBHI BY3JH

xomoinaniiitnoro Tuny (K14, K15, K21, I1P01, I1P09, ITP15)
XapakTepUCTUKU 1 MapaMeTpHU IHTErpaibHUX CHUCTEM JIOTIYHUX EJIEMEHTIB.
Cepii uudpoBux iHTErpaNibHUX MikpocxeM. Jlemmdparopu, mmdparopu,
MyJIbTUIUIEKCOpU 1 aemynbruiiekcopu. Cymartopu. [lpu3HadeHHs, anroputM
GyHKIIOHYBaHHS, TaOJUIll ICTUHHOCTI, CXeMHu. HapomeHHss po3psaHOCTI.
[IporpamoBaHi JOT14YH1 MaTPUIIL.

Tema 11. ®ynkmionajabHi By3au nociainosuicioro tuny (K14, K15, K21,
I1PO01, ITP09, I1P15)

Tpurepu. Knacudikaris. TaOGnuil iCTUHHOCTi, PIBHSHHS pOOOTH, CXEMHU 1
niarpaMu  poOOTH ACMHXPOHHMX 1 CHUHXpOHHUX RS-tpurepis, T-tpurepis, D-
TpurepiB. Perictpu. Busnaduenusi, TepmiHosoris, kiacudikamis. CXxeMoTexHIKa 1
OCHOBH1 XapaKTepUCTUKU pericTpiB. JliunmiabHuku. Bu3HaueHHs, TEepMIHONOTIA,
kinacu@dikamiss. MeTonuka CHUHTE3y JIYWIBHUKIB 3 JIOBUIBHMM KO€(DII[IEHTOM
PaxyHKY.

Tema 12. Ananoro-uudposi Ta nudpo-ananorosi nepersoproBaui (K14,
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K15, K21, ITP01, ITP09, I1P15)

Knacudikaiis Ta NpUHIUINA MOOYIOBH aHAJIOTO-IM(PPOBUX IMEPETBOPIOBAYIB.
OCHOBHI ~ XapaKTEpUCTUKH  aHAJIOro-IM(PpPOoBUX  mneperBoproBaviB.  OCHOBHI
XapaKTEePUCTUKUA Ta Kiacudikaiis Hudpo-aHAIOrOBUX MepeTBoproBaviB. OCHOBHI
XapaKTePUCTUKH ITU(PO-aHATOTOBUX MIEPETBOPIOBAYIB.

3MmicToBuii MoayJib 4. MikponpouecopHa TexXHika

Tema 13.Apudmernuni ocHoBn nudposoi texnikn (K14, K15, K21, ITP01,

I1P09, I1P19)

Cucremu uncnenns. ®opmu 1 popmaru 300paxkenns uncen B LIA. [TorsTrs mpo
KOJyBaHHS 1 KoJu. BukoHaHHs apudMEeTUYHUX A1H Y JBIMKOBINA CUCTEMI YHCIICHHS.

Tema 14. Mikponpouecopu. IIpunmunu nodoynosu (K14, K15, K21, ITP01,
I1P09, I1P19)

Mikponponiecopu.  Ilpunmunu  noOymoBu.  Knacudikamis.  [Ipunnunu
yrOpaBiiHHS 1 QyHKIioHyBaHHS. CTpykTypa 1 Tunu komania. Criocobu aapecarrii
iHdopmarii. Opranizamis nepepuBanb pob6otu MII. Opranizaiiiss BBOJY-BHUBOIY
nanux. Criocobu aapecarrii JaHUX.

Tema 15. ApxitekTypa Ta cucreMa KoOMaHJX MikpokoHTpoJepa 3 CISC
apxirexryporw (K14, K15, K21, I1P01, ITP09, ITP19)

Apxitektypa MikpokoHTpodepiB 3 CISC  apxitrekrypor. Cucrema KomaHA
MikpokoHTposepa 3 CISC apxiTekTyporo.

Tema 16. [IporpamyBanns mikpokontposepa 3 CISC apxirekryporo (K14,
K15, K21, ITP01, ITP09, ITP19)

Pozmpenns MO>KJIMBOCTEN OJIHOKPHUCTAJIbHUX MIKPOKOHTPOJIEPIB.
[IporpamyBanust mikpokoHTposepa 3 CISC apxiTekTyporo.
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4. CTtpykrypa (TeMaTHYHMIi IJIaH) HABYAJIbHOI I CHUILTiHA
KinpkicTh rogun
neHHa hopma 3ao4yHa hopma
< <
2 =
3MiCTOBI MO 1 TEMU i B
Y S| E gz 2
=T = 8 g =
o | =z |8E|SE| 2 | = |&E CE
2| 2|85 238| 2| £ 8§ 2
Q O |8 c° O Q O 8 & s Q9
> | B |EE|o&| > | B |5 E o &
Mopyas 1
3microBuii Mmoayab 1. HaniBnpoBiiHNKOBa eJIeKTpPOHiKa
Tema 1. Bc 0 €JIEKTPOHIKH.
. . e A ACKIPORIRIL | g1 2 2 | 4 4
HamBnpoBigHUKH.
Tewma 2. [lionu Ta TpaH3UCTOPH 1312 | 7 4 14 | 2 | 2 | 10
MoaysibHUI KOHTPOJIb 1 — 1 — — I _
Pa3zom 3a 3micmosuit mooynv 1 | 18 | 4 | 8 6 18| 2 | 2 | 14
3MmicToBHii MOAYJIb 2. AHAJIOTOBA eJIEKTPOHIKA
Tema 3. EnexTpoHHi mifcuioBayi 16 | 2 | 8 6 16 | 2 | 6 | 10
Tewma 4. 3BopoTHiii 38’5130k (33) B migcwmoBayax | 12 | 2 | 4 6 12 12
Tewma 5. [lincumoBadi MOTY>KHOCTI 12 | 2 4 6 12 12
Tema 6. M i6patopu.  I'eHeparo
. YARTHBIOPATOpH HEPATOP | 15 1 2 | 4 | 6 | 12 12
TApMOHIYHHUX KOJIMBAHb
Tema 7. Jlxepeina >KUBICHHA 12| 2 | 3 7 12 12
Tema 8. AmHamoroBi K04l 1 KOMYTaTOpH. 7 5 5 3 8
Komnaparopu curnaiis
MopynbHUI KOHTPOJIb 1 1 - _
Pazom 3a 3micmosuit modynn 2 | 72 | 12 |24 | 36 | 72 | 2 | 6 | 64
PABOM3AMOAYJIb1| 90 |16 |32 | 42 |9 | 4 | 8 | 78
Monayas 2
3microBuii Moayas 3. [lugposa ejiekTpoHika
Tewma 9. Jloriuni ocHOBH ITU(GPOBOT TEXHIKH 16 | 4 6 6 16 | 2 14
Tema 10. InterpoBani cucre €JIEMEHTIB.
. HTCTPOBAML - CHCTEMH CICMEHTIB- | o/ 1 g | 14 | 6 | 24 4 | 20
OyHKITIOHATBHI BY3JIM KOMOIHAIIMHOTO THITY
Tema 11. @yHK110HANBHI BY3JIU MOCTII0BHICHOTO 201 4110 6 20 20
THITY
Tema 12. Ananoro- OBl Ta 0-aHaJoroBi
HATOrO-UMGpOBI Ta IMGPO-aHATOTOBI | 17 | 4 | 5 | g | 1g 18
TIePETBOPIOBAYl
MoaynbHUN KOHTPOJIb 1 1 _ _ _ _
Pazom 3a 3micmoeuit modynb 3 | 78 | 16 | 36 | 26 | 78 | 2 4 | 72
3micToBuii MmoayJb 4. MikponpouecopHa TexHika.
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Tema 13. Apudmernyni ocHoBU 1H(poOBOI

‘ 20| 4 | 6 | 10 | 20 2 | 18
TEXHIKH
Tema  14.  Mixponpouecopu.  Ipummmmm | | 4 | o | 5 | 15 16
moOy10B1

Tema 15. ApxitekTypa Ta cHCTeMa KOMaH]I

. . 18 | 4 | 6 8 18 | 2 | 4 | 12
MikpokoHTposepa 3 CISC apxitekTyporo

Tema 16. IlporpamyBaHHS MiKpOKOHTpoJiepa 3

CISC apxiTeKTyporo 1749 4 18 18
MoaynbHUN KOHTPOJIb 1 1 — | - | = _
Paszom 3a 3micmoeuit mooyno 4 | 72 |16 |28 | 28 | 72 | 2 | 6 | 64

PABOM 3AMOAYJIb2 | 150 | 32 | 64 | 94 (150 | 4 | 10 | 136

BCbOI'O | 240 | 48 | 96 | 130 | 240 | 8 | 18 | 214
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5. TeMM NpaKTUYHUX 3aAHATH

No KinekicTs roguu
A/ Hasea Temu JIeHHa | 3a04YHa
dopma | dopma
Mopnyas 1
3microBuii Moayas 1. HanmiBnpoBiZHMKOBA eJIeKTPOHIKa
1 | Po3paxyHOk oHO(a3HUX BUIPSAMIISYIB 2
5 Po3paxyHok mificHiitoBa4a HU3bKOi YaCTOTH Ha OIMOJISIPHOMY 5 9
TPaH3UCTOP1
3 | JlocaimKeHHS 3BOPOTHHUX 3B’ SI3KiB B ITIICHITIOBAYaX 2
Po3paxyHOK 3rJ1aJuKyBaJIbHUX (DUIBTPIB 2
3micToBHii MOAYJIb 2. AHAJIOTOBa eJIeKTPOHIKa
5 [IpyHIMNM BU3HAYEHHS TUIY TpaH3UCTOpa JJIsi 3aMiHU B 5
€JIEKTPOHHOMY M1 JICUJIFOBAYI.
6 Po3paxyHok  mijcwiIroBada Ha  OCHOBI  IHTETPaJIbHOTO 5 9
OInepaniifHoro miAcuiIroBaya
Po3paxyHOK MybTUBIOpaTOpa 2
Po3paxyHOK reHepaTopa IMITyJIbCIB. 2
3microBuii Moayas 3. [lugposa ejiekTpoHika
CunTte3 KOMOIHAIIMHOT CXEMU. 2
MiHimi3aiist GyHKIIA 3 HEDOBHO 33JJaHUMU Ha0OpaMH. 2
CuHTE3 nepeTBOproBaya KOJiB. 2
CuHTE3 JIIYUIIbHUKA 3 JOBUIBHUM KOE(DILIEHTOM JIYOH. 2
3microBuii Mmoayab 4. MikponpouecopHa TexHika
CucremMu YnCIEHHS 2
BukoHaHHs apu@meTuyHuUX A1y JBIMKOBIA CHCTEMI 5 9
YUCJICHHS.
Po3pob6ka moxysst mam’siti Ha O311 1 11311 2
[InporpamyBaHHA apupMETUYHUX orepariii B,
MIKpOKOHTpoJiepi 3 CISC apxiTekTyporo.
PA30OM 32 6
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6. Temu 1ab6opaTopHUX poodiT

No Kinpxicte rogus
3/;1 Hasga temn J€HHa | 3a04YHa
dopma | dopma
3microBuii Mmoayas 1. HanmiBnpoBiiHMKoBa eJleKTPOHIKA
1 OCBO€HHSI METOMIB JOCHIIPKEHHS EJIIEKTPOHHUX CXEM B 4 B
cepenoBuiie mporpamu Multisim. -
2 JocmimkeHHsa oqHoha3HUX BUIPSIMIISYIB 4
3MicToBHMI MOAYJIb 2. AHAJIOr0Ba eJEKTPOHIKA
3 PospaxyHok ta nocnimkenss miacuimtoBadiB 31 CE kimacy A 4 4
4 Po3paxyHOK, Mo/ieNTtOBaHHS Ta JTIOCIKEHHS TT1ICUITIOBAYIB 4 4
Ha ocHoBi OI1
S JlociiKeHHs CXeM Ha omepalliifHoMYy IiJICUITIoBayl 4
6 [TapameTpuuni cTabis113aTOpU HANIPYTU 4
7 JlociipkeHHs My bTUBIOpaTopa 4 -
8 JlociiKeHHsl reHepaTopa IMITYJIbCIB. 4 —
3micTroBuii moayJs 3. Llndposa esekrponika
9 JlociikeHHs aHanoro-1u@poBOro nepeTBoproBaya 4
10 JlocnimxenHs nu@po-aHaJoroBoro nepeTBoproBaya 4
11 JlocaipKeHHS JIOTIYHUX €JICMEHTIB 4
12 CuHTte3 KOMOIHAIIHOT cXeMHU 4 4
13 | CunTtes nepeTBoproBaya KoJIiB 4
14 CuHTEe3 HOBUIBHOI TPUTEPHOI CTPYKTYpHU 4
3micToBuii MmoayJb 4. MikponpouecopHa TexHika
15 BuBuennss  crpyktypu  MikpokoHTpoiepa 3 CISC 4 4
apXITEKTYpOIO Ta KOMaH Iepeaadi JaHuX
16 Buuenns apu(pMETUYHUX MOXJIUBOCTEN 4
MikpokoHTposiepa 3 CISC apxiTekTyporo
PA3OM 64 12
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6. 3aBaaHHs AJ151 cCaMOCTiiHHOT podoTH

3/

KinekicTs roguu

HazBa Temn

JICHHA
dbopma

3a04yHa
dbopma

Mopnyas 1

3microBuii Moayas 1. HanmiBnpoBigHMKOBA eJIeKTPOHIKa

Tema 2. Jlioou ma mpansucmopu

[TapameTpu Ta 00sacTi 3aCTOCYBaHHS J10JIB PI3HUX THIIIB.
Enementu onrtoenekTpoHHuxX —npunaniB. IloOymoBa 1
OPUHIMIT Jii TOJIbOBOrOo TpaH3ucropa. llapamerpu Ta
xapakTepucTuku. EKBiBaJleHTHA CXeMa TPaH3UCTOPA.

10

3micToBHMii MOAYJIb 2. AHAJIOTOBa eJIeKTPOHIKa

Tema 3. Enexmponni niocuntosaui

CxeMu €NeKTpOHHUX IMIJICWIIOBAa4YiB Ha OINOJIPHOMY
tpan3uctopi 31 CK ta Cb.

CxemMH  €NeKTPOHHUX  MIJCHIIOBA4YiB HAa  IOJbOBOMY
TpaH3ucTopi. Po3paxyHOK IO NOCTIHHOMY Ta 3MIHHOMY
ctpyMy. [TapaMeTpu Ta XapaKTEpUCTHUKHU.

10

Tema 4. 36opomniii 36’30 (33) 6 niocunrosauax

[Tapa3uTHi 3BOPOTHI 3B’SI3KM B MIACHIIIOBaYax Ta METOAM iX
ycyHenHs. [loBToproBau, cymaTop Ta Buuntad Ha ocHOB1 OIl.
Heniniitai IIepeTBOPIOBaYI: Jorapudmarop,
anTiorapudmMarop Ta PyHKITIOHAIBHUI EPETBOPIOBAY.

12

Tema 6 I'enepamopu 2apmMoHiuHUX KOIUBAHD
['eneparopu Ha MocTi Bina

12

Tema 7. [cepena srcusnenns
CxeMu cTab1113aTOPIB HA IHTErPAIBHUX CXeMaX.

12

Tema 8. Ananocogi knoui i komymamopu. Komnapamopu
CUCHAaI8
OOMexxeHHST BUXITHOT HAmpyru. I[HTerpasbHI  CXEMH

KOMITapaTopiB.
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Moayas 2

3microBuii MoayJs 3. [lugpoBa ejieKTpoHiKa

Tema 13.Apugpmemuuni ocnosu yughposoi mexuiku
Bukonanna apudmernyHux agiii y [nBiiikoBid cuctemi | 10 34
YHUCIICHHS

Tema 8  @yukyionanvui  6y31U  KOMOIHAYIUHI i
NOCTIO0BHOCHI 16 38
[TporpamMoBaHi JOT14HI MATPHUIL.

3microBmii Moayab 4. MikponponecopHa TexHika

Tema 14. Mikponpoyecopu.
Opranizauiga nepepuBanb podorn MII. Opranizauis BBomy-| 14 30
BUBONY naHux. CocoOu ajpecalii JaHuX.

Tema 15,  Apximexmypa ma  cucmema  KOMAHO
mikpoxoumponepa 3 CISC apximexmypoio 18 34
Cuctema komanj MikpokoHTposepa 3 CISC apxiTeKTyporo.

PA3OM | 130 214

7. InauBiayaabHi caMOCTIiliHI 3aBJaHHSA
1. Po3paxyBaTu Ta BUOpaTH €JIEMEHTH BUIpSMIIAYA Ta 3IVIaKyBaIHHOTO
G1IBTPY.
2. Po3paxyBaTu, BUOpaTH €JIEMEHTH Ta BU3HAYUTH MMapaMETPH ITiICHITIOBaYa
Ha ocHOBI iHTerpansHoro OII.
3. Busnauutn 3HAYCHHS HOMIHAJIIB €JIEMEHTIB €JIEKTPOHHOIO
TPAH3UCTOPHOTO KJF0YA Ta pO3PAXyBaTH HOTO MapamMeTpH.

4. Po3zpaxyBaTd CXeMy JIUWIbHUKA 3 JOBUIBHHUM MOJYJIEM PaxyHKy Ta
BU3HAYUTH [U(PPOBI MIKPOCXEMU ISl MOTO peasizarii.

8. MeToau HABYAHHSA
[Tin vac BHUKJIaJaHHS HABYAJILHOI JMCIMILIIHA BHKOPHUCTOBYIOTBCS METOIU
HaBYaHHS, [0 CIIPUSIOTH JOCATHEHHIO BiIOBITHUX MPOTPAMHUX PE3YJIbTATIB.

Pe3ynbTaT HaBUaHHS Metoan HaBUaHHS

IIP01. Bmimu 3uaxooumu obrpynmosani piutenns | — BepOanbHi MeTOIU (JISKITis, TOSICHEHHS)

npu CKIAO0aHHi cmpykmypHoi, gyuxkyionanvnoi ma | — Haouni meTonu (CriocTepexeHHs,

npuHYUnoBoi  cxem  3acobie  inHgopmayitHo- |  JTEMOHCTpAIIis, UTFOCTpAIlis)

BUMIPIOBANLHOI MEXHIKU. — IIpakTryHi MeToau (TPOBEAEHHS TOCIIIIB,
€KCIIEPUMEHTIB, BUKOHAHHS PI3HUX BUAIB
BIIPaB, MPAKTUYHUX 3aBJIaHb)

— JIMCKyCIHMI METOT




Kuromupcbka
noJiiTexHika

MIHICTEPCTBO OCBITU | HAYKU YKPATHU
JEPKABHUIA YHIBEPCUTET «KUTOMHPCBHKA ITOJIITEXHIKA»
Cucrema ynpasuiinns sikicrio ICTY ISO 9001:2015 ta JICTY ISO 21001:2019

®-20.09-
05.01/175.00.1/6/0OK17
-2025

Bunycxk 1 3minu 0

Exsemnasp Ne 1 Apk 26 1 15

Pe3ynbraT HaBuaHHs

Mertonn nHaByanus

— MeTo1 aKTUBHOTO HaBYaHHs (MO3KOBUI
HITYpM, KOMaHIHa po0oTa)

— Curyaniiinuit Mmetoz

— MeTtoau camMocCTiitHOT poO60TH (aHOTYBaHHS
OIpaIbOBAaHOTO MaTepiany, BUPIIICHHS
3aj1a4, MPOBEJICHHS PO3PaxXyHKIB,
HaIMCaHH ece, MATOTOBKA JOIIOBIAEH,
HAIMCAaHHS HAYKOBHX CTaTeH)

IIP0S. Bmimu opeanizoeyeamu ma npogooumu
BUMIPIOBAHHA, mexHiYHUl KOHMpOb i
8UNPOOYBAHHSL.

— BepOanbni MeToau (JIeK1is, TOSCHEHHS)

— Haouni meronu (crocrepexeHHs,
JIEMOHCTpAIIisl, 1TFOCTPAIList)

— IIpaktruni MmeToau (TPOBEICHHS JTOCIIIIB,
SKCIIEPUMEHTIB, BHKOHAHHS PI3HUX BUJIIB
BIIPaB, NPAKTUYHUX 3aB/IaHB)

— Jluckyciitauii MmeTox

— MeTo1 akTUBHOTO HaBYaHHS (MO3KOBHI
ITYpM, KOMaHIHa pPoOOTa)

— Curyaniinuit Mmeto

— MeTtoau caMOCTiitHOT poO0TH (aHOTYBaHHS
OIPaIbOBAHOTO MaTepiay, BUPIIICHHS
3aj1a4, MPOBEJICHHS PO3PaxXyHKIB,
HAIIMCaHHA ece, MATOTOBKA JOIIOBIAEH,
HANMCAaHHS HAYKOBUX CTaTei)

IIP0Y. Po3ymimu 3acmoco8y8anui Memoouxku ma
Memoou ananizy, NPOeKmy8auHs i Q0CIIOHCeHH S, d
MAKOAHC 0OMeMNHCEeHb iX BUKOPUCTIAHHSL.

— BepOanbni MeToau (JIEKIIis, TOSCHEHHS)

— Haouni meroau (cioctepekeHHs,
JIEMOHCTpaLlisl, UTI0CTpalis)

— IIpakTryni MmeToau (IPOBEACHHS AOCTIIIB,
€KCIIEpUMEHTIB, BUKOHAHHS PI3HUX BUJIIB
BIIPaB, MPAKTUYHUX 3aB/IaHb)

— JIMCKyCIMHUI METOT

— Meron akTUBHOTO HaBYaHHS (MO3KOBUI
TYpM, KOMaHHa poOoTa)

— Cutyaniiinuit Metog

— Meroau camocTiiiHOT poOOTH (aHOTYBaHHS
ONpalbOBAaHOTO MaTepiay, BUPIILIEHHS
3aJ1a4, MPOBEJECHHS PO3pPaxXyHKIB,
HaIIMCaHHs ece, MiAT0OTOBKA JOIOBIIEH,
HaIMCaHHs HAYKOBUX CTaTei)

IIP15. 3uamu ma po3ymimu npeomemHy obaacms,
i1 icmopiio ma micye 8 Cmaiomy po36UmMKY MexHiKu
[ MexHoNo2il, y 3a2anbHill cucmemi 3HAHL NPO
npupooy i Cycniibcmeo.

— BepOanbni MeToau (JIEKIIis, MOSCHEHHS)

— Haouni Mmetoau (cioctepeskeHHs,
JIEMOHCTpALlisl, UTIOCTparlis)

— IIpakTryHi MeToau (TPOBEAEHHS TOCIIIIB,
€KCIIEPUMEHTIB, BUKOHAHHSA PI3HUX BUAIB
BIIPaB, MPAKTUYHUX 3aB/IaHb)

— JIMCKyCIMHUI METOT

— MeTo1 akTHBHOTO HaBYaHHS (MO3KOBHI
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Pe3ynbraT HaBuaHHs

Mertonn nHaByanus

HITYpM, KOMaHIHa po0oTa)

— Curyaniiinuit Mmetog

— MeTtoau caMOCTiitHOT poO0TH (aHOTYBaHHS
OIpaIbOBAaHOTO MaTepiany, BUPILICHHS
3aj1a4, MPOBEJICHHS PO3PaxXyHKIB,
HaIMCaHH ece, MATOTOBKA JOIIOBIAEH,
HalMCaHHs HAYKOBUX CTaTeM)

IIP19. Bmimu 3acmocosysamu mikponpoyecopu, | — BepOanbHi METOIH (JEKIlis, TOSICHEHHS )

MIKpOKOHmMpoaepu ma  8i0n0GioHI

GMMZPFOGCZJZbHZ/LX cucmemax.

npoepamui | — HaodHi MeTou (CIIOCTEpeKESHHS,
3acobu y KoMN tomepuzo8anux ingopmayitino-

JIEMOHCTpAIIis, LUTFOCTPAILis)

— IIpaktruni MmeToau (TPOBEICHHS TOCIIIIB,
SKCIIEPUMECHTIB, BAKOHAHHS PI3HUX BUIIB
BIIPaB, MPAKTUYHUX 3aB/IaHb)

— Juckyciitauii MmeTox

— MeTo1 akTUBHOTO HaBYaHHS (MO3KOBHI
ITYpM, KOMaHIHa pPoOOTa)

— Curyaniinuit Mmeto

— MeTtoau caMOCTiitHOT poO0TH (aHOTYBaHHS
OIPaIbOBAaHOTO MaTepiany, BUPIIICHHS
3aj1a4, MPOBEJICHHS PO3PaxXyHKIB,
HAIMCAaHH ece, MATOTOBKA JOIIOBIAEH,
HAITMCAHH HAYKOBUX CTaTCH)

9. MeToau KOHTPOJIIO
[lepeBipka MOCATHEHHS MPOTPAMHHUX PE3YJIbTaTIB HAaBUAHHS 3IIACHIOETHCS 3

BUKOPHUCTAHHAM HACTYITHHX MeTOI[iB.

Pe3yanaT HaB4YaHHA

Metoau KOHTPOJIIIO

IIPOl. Bmimu 3uaxoOumu o00TpYHMOBAHI
pillenHs npu  CKIAOAHHI  CMPYKMYPHOI,
@yHKYiOHaNbHOI ma NPUHYUNOBoi cxem
3acobis
MexHIKuU.

IH(hopmayiiHO-8UMIDIOBATLHOT

VY cHe onuTyBaHHS, y4acTb y AUCKYCIi, BIAMOBII1
Ha MpoOJIeMH1 3alIUTaHHS

IlepeBipka BUKOHAHHS JIOMAIIHIX 3aB/JaHb,
MIPAaKTUYHMX 3aBJaHb, BIPaB, KEICIB
IlepeBipka BUKOHAHHS Ta 3aXMCT 3BITIB 3
MPAKTUYHHUX POOIT

IlepeBipka BUKOHAHHS Ta 3aXHCT
IHIAVBIAyaIbHUX 3aBJIaHb

CamooI11iHIOBaHHSI Ta B3a€EMOOILIIHIOBAHHS
[lepeBipka BUKOHAHHS 3aB/IaHb MOAYJIEHOTO
KOHTPOJIIO

Ex3ameH

IIPOS.  Bmimu  opeanizogyeamu  ma
npoeooumu BUMIDIOBAHHA, MexHiYHUU
KOHMPOb | BUNPOOYBAHHS.

YcHe onuTyBaHHS, y4acTb y AUCKYCIi, BIMOBII1
Ha MpoOJIeMH1 3alIUTaHHS

IlepeBipka BUKOHAHHS JIOMAIIHIX 3aBJaHb,
MPaKTUYHMX 3aBJaHb, BIPaB, KEICIB

[lepeBipka BUKOHAHHS Ta 3aXUCT 3BITIB 3
MPAKTUYHHUX pOOIT
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PesynbraT HaBuaHHS

Metou KOHTPOJIIO

[TepeBipka BUKOHAHHS Ta 3aXUCT
IHIVBIAyaIbHUX 3aBJIaHb

CaMOOLIIHIOBaHHS Ta B3a€MOOIIHIOBAHHS
[TepeBipka BUKOHAHHSI 3aBAaHb MOIYJIEHOTO
KOHTPOJIIO

Ex3amen

11P09. Pozymimu 3aCcmoco8y8anHi
MemoouKu ma Memoou amanizy,
NPOEKMYBaHHsL | OO0CHIONCEHHS, a4 MAKONC
00Medicenb IX BUKOPUCTAHHSL.

YcHe onuTyBaHHS, y4acTh y AUCKYCii, BIIOBI/I1
Ha MpoOJIEMH] 3aTUTaHHS

[TepeBipka BUKOHAHHSI JOMAIITHIX 3aBJaHb,
MPAaKTUYHHX 3aBJaHb, BIPaB, KEHCIB
[TepeBipka BUKOHAHHSI Ta 3aXUCT 3BITIB 3
MPAaKTUYHHUX POOIT

[lepeBipka BUKOHAHHS Ta 3aXHCT
IHIVBIyaIbHUX 3aBJIaHb

CamooI11iHIOBaHHSI Ta B3a€EMOOIIIHIOBAHHS
[epeBipka BUKOHAHHS 3aBJaHb MOAYJIEHOTO
KOHTPOJTIO

Ex3ameH

IIP15. 3namu ma po3ymimu npeomemuy
obnacmy, ii icmopito ma micye 8 cCmaiomy
PO36UMKY ~ MeXHIKU |  mexHonoeiu, y
3a2anbHil cucmemi 3HAHb NPO HPUpooy i
CYCRIIbCMBO.

YcHe onuTyBaHHS, y4acTb y AUCKYCii, BiIOBIII
Ha TIpoOJIEeMH1 3aITUTaHHS

[TepeBipka BUKOHAHHSI JOMAIITHIX 3aB/aHb,
MIPaKTUYHHX 3aBJIaHb, BIIPAB, KCHCIB
[TepeBipka BUKOHAHHS Ta 3aXKCT 3BITIB 3
MPaKTUYHUX POOIT

[TepeBipka BUKOHAHHSI T 3aXUCT
IHIMBIIyaJIbHUX 3aBJaHb

CaMOOI11HIOBaHHS Ta B3a€MOOIIIHIOBAHHS
[TepeBipka BUKOHAHHSI 3aBJIaHb MOIYJIBHOTO
KOHTPOJTIO

Ex3amen

1IP19. Bmimu 3acmocosysamu
MiKponpoyecopu,  MIKpOKOHmMpoOaepu  ma
8I0N0BIOHI npocpamHi 3acobu y
KOMN 10mepu308aHux iHghopmayitino-

euMiploeafszux cucmemax.

Y cHe OonuTyBaHHS, y4acTb y JUCKYCIi, BIITOBIAL
Ha MpoOJIeMHI 3alTUTaHHS

[TepeBipka BUKOHAHHS IOMAIIIHIX 3aBJaHb,
MPAaKTUYHUX 3aBJIaHb, BIIPaB, KEHUCIB
[TepeBipka BUKOHAHHS Ta 3aXKCT 3BITIB 3
MPaKTUYHHUX POOIT

[TepeBipka BUKOHAHHS Ta 3aXUCT
IHIUBITyaJIbHUX 3aBJaHb

CaMOOIIIHIOBAHHS Ta B3a€MOOIIHIOBAHHS
[TepeBipka BUKOHAHHS 3aBaHb MOAYJIHHOTO
KOHTPOJIIO

Ex3amen
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10. OuinroBaHHsI pe3yJbTATIB HABYAHHSI 3/100yBauiB BHIIOI OCBITH

O1iHIOBaHHS pe3y/bTaTIB HaBYaHHS 3J00yBayiB BHIIOI OCBITH 3 HaBYaJbHOI
TUCIUIUTIHA ~ 3A1MCHIOEThCS  BIAMOBIAHO 10 [lomoskeHHS Mpo  OLIIHIOBAaHHS
pe3yJbTaTiB HaBUYaHHS 3700yBadiB BHUINOI OCBITU Yy Jlep)kaBHOMY YHIBEPCHUTETI
«Kutomupcbka MoiiTeXHiKay Ta po3MoAlTy OamiB, 1[0 HABEICHUN HIDKUE.

CucrteMa OIIIHIOBaHHS pe3yJbTaTiB HaBYaHHSA 3700yBadiB BHUIOI OCBITH 3
HABYAJIBHOT AUCITUIUTIHU BKITFOYA€E MIOTOYHHM, MOTYJIbHAM Ta IMiICYMKOBHI KOHTPOJIh
y BCIX CEMECTpaxX BUBUYCHHS HABYAIbHOI IUCIUILIIHH.

[ToTouHMII KOHTPOIH MPOBOIUTHCSA IIJISi OI[IHIOBAHHS PIBHS 3aCBOEHHS 3HAHb,
dbopMyBaHHS YMIHb 1 HABUYOK 3/100yBaviB BUIIOI OCBITH BIPOJOBXK BUBUCHHS HUMU
Martepiajly MOJyJisl HABYAJIbHOI JUCHUILTIHU. [I0TOYHUN KOHTPOJIb 3IIMCHIOETHCS 1T
Yac MPOBEJICHHS HABYAJIbHUX 3aHSTh.

MonaynpHUN KOHTPOJb TPOBOJUTHCS 3 METOIO OIHIOBAHHS PE3yJIbTaTiB
HaBYaHHS 37100yBayviB BUIIIOI OCBITH 32 MOYJIb HaBYAIbHOI TUCHUILTIHA. MOy IbHHIMA
KOHTPOJIb TTPOBOJUTHCS TiJ YaC HABYAIBHOTO 3aHATTS ITICIIS 3aBEPIICHHS] BUBUCHHS
MaTepiaiay MOJYJsl HaBUAJIbHOT TUCIUILTIHA. MOayIbHUN KOHTPOJIb 311MCHIOETHCS Y
dbopMi MiICYMKOBOTO TECTYBaHHSI.

[lincymMKoOBUIi KOHTPOJIb TPOBOJIUTHCS JUISL  MMiJICYMKOBOTO  OIlIHIOBaHHS
pe3yabTaTiB HaBUaHHS 3400yBayiB BHUINOI OCBITM 3 HAaBYAJIbHOI JAUCHUILIIHM.
[lincymkoBuil KOHTPOJL y ¢GoOpMi 3aliKy MNPOBOAMUTHCS Yy MEPUIOMY 1 JIPYromy
ceMecTpax, y (opmi ekzamMeHy — y TPEThOMY CEMECTpl BHBYEHHSI HaBUAJIbHOL
mucturiiag. [lpouenypa ckiiagaHHs 3ajiKy Ta €k3aMeHy Bu3HaueHa y [lomoxenHi
PO OpraHi3allilo OCBITHBOTO mpouecy y Jep:xaBHoMy yHiBepcHuTeTi «KUTOMUPChKa
MOJIITEXHIKA.

Po3noain 0asiB 3 HABYAJLHOI JUCHUILIIHA

. L KinpkicTs OaniB 3a cemecTp
Buau po6iT 3100yBaya BUIIOi OCBITH
neHHa popma 3ao4yHa hopma
Cemectp 1
BukoHaHHS 3aB/IaHb TIOTOYHOT'O KOHTPOJTFO 60 60
BukoHaHHS 3aBIaHh MOJTYJTBHOTO KOHTPOJTIO 40 40
IMincymkoBa cemecTpoBa OLiHKa 100 100
Cemectp 2
BukoHaHHS 3aB/IaHb TIOTOYHOT'O KOHTPOJTEO 60 60
BukoHaHHS 3aBIaHh MOJTYJTBHOTO KOHTPOJTIO 40 40
IMincymkoBa ceMecTpoBa OLiHKA 100 100
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Po3nogis 6aiB 32 BUKOHAHHS 3aB/JIaHb NOTOYHOT0 KOHTPOJII0

Bunu po6iT 3100yBava BHIIOT OCBITH

KinbkicTs 6aniB 3a cemectp

JIEHHA 3a049Ha
dhopma dbopma
BukoHaHHs 3aBaHb I1i]1 4aC HABYAIILHUX 3aHATh 48 12
BukoHaHHs Ta 3aXUCT IHIUBIAYaJIbHUX CAMOCTIHHX 3aBAaHb 12 48
BukoHaHHS HayKOBO-IOCTIHOT pOOOTH Ta 1HIIUX BUIIB POOIT
(momaTkoBi — 3a0Xx0uyBaJILHI 0aJH):
1. Y4acth y CTYACHTCHKHX MPEAMETHUX OJIIMITIaIax,
BceykpaiHcbkOMy KOHKYPCI CTYJ€HTCHKUX HAYKOBUX POOIT, 1o 20 1o 20
rpaHTax, HAyKOBO-JOCIITHUX MPOSKTaxX
2. IlizroToBKa HAYKOBUX CTaTEH, TE€3 JOMOBIICH HAYKOBHX
KOH(pepeHIii
Pa3oM 32 BUKOHAHHA 3aBJaHb MOTOYHOT0 KOHTPOJIIO 60 60

Bunu po6it 3100yBava BHIO1 OCBITH

KinbkicTs 6amniB 3a cemectp

neHHa Gopma

3aouyHa (hopma

Cemectp 1

Bukonanus 3aBiaHp 1T Yac HaBYaJIbHUX 3aHATh

45

40

BukoHaHHS Ta 3aXUCT iHJIMBITyaJbHUX 3aB/JIaHb

15

20

BukoHaHHS HayKOBO-IOCTIIHOI pOOOTH Ta 1HIIUX BUIIB POOIT
(momaTKOBi — 320X04yBaJILHI 6a/IH):

—Tpe3eHTallisl IHHOBaLlIMHUX 1716l Ha TeMY, [I[0 BUBYAETHCS;

JIOTIOBIJIEH Ta Mpe3eHTallis 10NO0B1/11 Ha KOH(epeHilii);

—myOJIiKallis HayKOBHUX CTaTei;

KOHKYpCI CTYJIEHTCbKUX HayKOBHX POOIT, FpaHTax, HAyKOBO-
JOCITITHUX TTPOEKTaX

—y4acTh y KOHQEPEHIIsAX, ceMiHapax a0o 1HIIMX HAyKOBUX 3aX0/1aX;

—y4acTh y HayKOBHUX CTYJEHTCbKUX KOH(epeHIisAX (HalucaHHs Te3U

—y4acTb y CTyJE€HTCbKUX NMPEAMETHUX oJliMIiagax, BceykpaiHcbkoMy

o 20

o 20

Pa3om 3a BUKOHAHHA 3aBAaHb IOTOYHOIQ KOHTPOJIIO

60

60

Cemectp 2

BukoHnaHnHs 3aBjaHb Hill JyaC HaBYaJIbHUX 3aHATH

45

40

BukoHaHHS Ta 3aXUCT iHJIMBIlyaJTbHUX 3aBJaHb

15

20

BukonanHs HayKOBO-IOCTITHOT pOOOTH Ta THIITUX BUAIB POOIT
(momaTkoBi — 320X04yBaJILHI 6a/IH):

—TIpEe3eHTAaIlis IHHOBAIIMHKX 1/IeH HA TEMY, 1[0 BUBYAETHCS;

—y4acTh Y HAYKOBHUX CTYJACHTCHKUX KOH(EpEeHIlisfX (HaMCaHHs Te3U
JIOTIOBIJIEH Ta Mpe3eHTallisl 1OTOoBiIi Ha KOH(EPEeHIlii);

—myOJTiKaIlisi HAayKOBUX CTaTeH;

—y4acThb Y KOH(EpeHIisfX, ceMiHapax a0o IHIIMX HAYKOBHX 3aX0/ax;

no 20

1o 20




MIHICTEPCTBO OCBITU | HAYKU YKPATHU ®-20.09-
KutoMupcebKa JEPKABHUIA YHIBEPCUTET «KUTOMHPCBHKA ITOJIITEXHIKA» 05.01/175.00.1/6/0OK17
noJiiTexuika Cucrema ynpasJiinns sikictio JICTY ISO 9001:2015 Ta JICTY IS0 21001:2019 -2025
Bunycxk 1 | 3minu 0 Exsemnasp Ne 1 Apk 26 /20

Bunu po6iT 3100yBava BHIIOT OCBITH

Kinpkicts 6aniB 3a cemecTp

neHHa ¢opma 3aouHa popma

—y4acTb y CTyJ€HTChKUX MPEAMETHUX oJliMIiazax, Beceykpaincbkomy

KOHKYpCI CTYJICHTCbKUX HayKOBHUX POOIT, FPaHTax, HAYKOBO-
JOCTIAHUX MPOEKTax

Pa3om 3a BUKOHAHHA 3aBAAHb IOTOYHOIQ KOHTPOJII0

60

60

P03HOIli.]'l 0aJ1iB 32 BUKOHAHHS 3aBJ1aHb l'[iIl Yac HABYAJIbHUX 3aHATDH

Kinexicte 6aiis 3a

. . cemMecTp
Bunu po6it 3100yBava BHIO1 OCBITH
JICHHA 3a09HA
dhopma dbopma
Binnosizi (BucTynu) Ha 3aHATTSX, y4acTh Y TUCKYCIii 16 4
BuxonaHHs Ta 3aXUCT 3aBAaHb IPAKTUYHUX 3aHSTh 32 8
Pa3om 3a BUKOHaHHS 3aBJIaHb M/l 4aC HABYAJbLHUX 3aHATH 48 12

Bunu po6iT 3100yBava BUINOT OCBITH

Kinpkicth OamiB 3a cemecTp

neHHa Gopma

3a04Ha (hopma

Cemectp 1
Binnosiai (BUCTYNH) Ha 3aHATTSIX 10 10
VYyactb y quckycii 15 10
BukoHaHHS TECTOBUX 3aBIaHb 20 20
Pa3oM 3a BUKOHAHHSA 3aBJaHb IiJl Yac HABYAJILHHUX 3aHATD 45 40
Cemectp 2
Binnosiai (BUCTYNH) Ha 3aHATTAX 10 10
VYyactb y quckycii 15 10
BukoHaHHS TECTOBUX 3aBIaHb 20 20
Pa3oM 3a BUKOHAHHSA 3aBJaHb IiJl Yac HABYAJILHHUX 3aHATD 45 40

3 METOI0 3aCTOCYBaHHS ILUIMX YHUCEN JJIA OLIHIOBAHHS pe3yJbTaTiB poOOTU
3M00yBadiB MiJ 4Yac HaBUYAJIBHUX 3aHATH MOXKe BHUKOpUcToByBaTucs 100-OanbpHa
IIKaja OLIIHIOBaHHS WHIOJI0 KOXHOTO OKpeMO BUAYy poOiT. Po3paxyHOK 3arajibHOi
KUTIbKOCT1 OamiB, siki 3400yBad MOKe HaOpaTu 3a pesynbTaTamMu poOOTH TiJ dac
HaBYAJIbHUX 3aHATH MPOTATOM CEMECTPY, MPOBOIUTHCS 32 (DOPMYIIOHO:

Pys = > (Pi X BKj) % Kys,

(1)
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ne Pys — 3aranpHa KiIbKICTH OanmiB, HaOpaHux 3700yBaueM 3a BUKOHAHHS
3aBJlaHb I1i]] 9aCc HaBYAJIbHUX 3aHATh 332 CEMECTP;

P; — kinpkicTh HaOpaHUX 37100yBaueM OalliB 32 CEMECTP 32 BUKOHAHHS 1-TO BUAY
pOOIT 111 yac HaBYAJIbHUX 3aHATh (3a 100-0anbHOIO IIKAJIO00);

BK; — BaroBuii koeirieHT 3a BUKOHAHHS 1-TO BUAY POOIT Mij Yac HaBYAIbHUX
3aHATh. 3HAYEHHS BaroBUX KOe(DIIIEHTIB pPO3pPaxOBYIOThCS MUISXOM JIIJICHHSA
KUTBKOCT1 0ajiB, sfka mepeAadadeHa 3a BHKOHAHHS OKPEMOTO BHUAY POOIT Tij yac
HaBYAJIbHUX 3aHATh, HA CYMapHY KIJIbKICTh 0alliB 32 BUKOHAHHS YCIX BHIIB POOIT IMiJ
yac HaBYAIbHUX 3aHATh 32 CEMECTD;

Kyz — kopuryBanbHUN KOCQIIIEHT, SKUW BU3HAYAETHCS IUIIXOM JIUICHHS
KUIBKOCTI 0aiiB, IO MepeadayeHa 3a BUKOHAHHS 3aBJaHb MijJ 4ac HaBUYAJbHHUX
3aHsTh 3a cemecTp, Ha 100 Gais.

Po3noaiy 6aJ1iB 3a BUKOHAHHS 3aB/JIaHb MOAYJbHOI0 KOHTPOJII

KinpkicThb
Bunu po6it 3100yBava BUII01 OCBITH AEHHOT () OPMHU HABYAHHS OauiB 3a
cemecTp
BukonaHHs 3aBaHb MOAYIIEHOTO KOHTPOIIO | 20
BukonaHHs 3aBIaHb MOAYJIEHOTO KOHTPOJIIO 2 20
Pa3oM 32 BUKOHAHHS 3aBJaHb MOIYJbHOT0 KOHTPOJIIO 40

3apaxyBaHHs OaiB 32 BUKOHAHHS 3aBJaHb MOJAYJIbHOTO KOHTPOJIIO 3IIHCHIOETHCS 32 YMOBH, L0 3700yBay BHIIOT
ocBiTH HaOpaB He MeHIe 60% BiJ MaKCUMaJILHOT KUJIBKOCTI 0aliB, sKi nependaveHi Juisi JaHOTO BHLYy KOHTPOJIO.

Kinbkicts OaniB 3a cemecTp
Bunu po6iT 3100yBaya BUILOT OCBITH JIEHHA 3a04Ha
dbopma dbopma
Cemectp 1
BukoHaHHs 3aBIaHb MOAYJIHOTO KOHTPOJIO | 40 40
Pa3om 3a BUKOHAHHS 3aBJIaHb MOAYJbHOT'0 KOHTPOJIO 40 40
Cemectp 2
BukoHaHHS 3aBIaHh MOJTYJTLHOTO KOHTPOJIIO | 40 40
Pa3om 32 BUKOHAHHS 3aBJIaHb MOAYJbHOT'0 KOHTPOJIO 40 40

SAxkmo 3m00yBay BHUINOI OCBITH JIEHHOI (JOpMH HaBUAaHHS BUKOHAB 3aBJaHHS
MOJIYJIBHOTO KOHTPOJIIO 1 3 ypaxXyBaHHSIM OTPUMAHUX OaiB 3a MOTOYHHN KOHTPOJb
HaOpaB y cymi 60 OGamiB abo Ouibllie, BIH MOX€ IOTOJAWTH JaHy OIIIHKY B
CJIEKTPOHHOMY KaOiHEeTI 1 BOHA CTaHE CEMECTPOBOIO OIIIHKOIO 32 BHUBYCHHS
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HABYAJIBHOI TUCIIUTLTIHH.

Axmo 3m00yBay BUINOI OCBITH J€HHOI ()OPMU HaBYaHHS I Yac BUBYCHHS
HaBYAJIbHOT MUCHUIUTIHK HaOpaB 60 OamiB a0o Oinbine 1 Oakae MOKpAIIUTH CBId
pe3yibTaT YCHIIIHOCTI, BIH MPOXOJIUTH MPOUEAYPY MIJICYMKOBOTO KOHTPOJIO Y
dopwmi exzameny. Habpani Oanu 3a BUKOHAHHS 3aBlIaHb ITiICYMKOBOT'O KOHTPOJIIO, a
TaKoXK 0asv 32 MOTOYHUN KOHTPOJIb CYMYIOThCS 1 OPMYETHCS CEMECTPOBA OIIHKA 3
HaBYAJIbHOT MUCHUIUTIHK. bamm, siki 3m00yBad BUIIOi OCBITH HaOpaB 3a BUKOHAHHS
3aBJIaHb MOJIYJIBHOT'O KOHTPOJIIO, MPU I[bOMY HE BPaXxOBYIOTHCS MiJl YaC PO3PaXyHKY
CEeMECTPOBOI OIIHKH 3 HABYAILHOI TUCIHUTLIIHH.

VY 3m00yBaua BUIIOT OCBITH 3a04HOi (OPMU HABUAHHS CEMECTPOBA OIlIHKA 3a
BUBYCHHS HABUYAJbHOI JUCUUIUIIHU (OPMYEThCA SK CyMa KIJIbKOCTI OanliB 3a
MOTOYHUN KOHTPOJIb 1 KITBKOCTI OalliB 3a MiJICYMKOBUM KOHTPOJIb.

3100yBay BUIIO1 OCBITH JOMYCKAETHCS O MPOLEIYPH IM1ICYMKOBOTO KOHTPOJIIO
y ¢dopmi ek3ameHy, SKIIO0 3a BUKOHAHHS 3aBJaHb MOTOYHOTO KOHTPOJIO HaOpaB
20 6amniB abo OinbIIe.

SAxio 3700yBay BUIIOT OCBITH 3a Pe3yJIbTaTaMH MOTOYHOTO KOHTPOIIO HaOpaB
15-19 OGaniB, BiH OTPUMYE MPABO 3a BJIACHOIO 3asBOI0 OMAHYBATH OKpPEMI TEMH
(3MICTOBI MOJTyJ11) HABUAJILHOI AUCIUILIIHA TTOHA ] 00CSITH, BCTAHOBJICHI HABYAJIbHUM
IUIAHOM OCBITHBOI TIpOrpaMu’. BHBUGHHS OKPEMHX CKIAJOBHX HABYAIbHOI
JUCHMIUTIHU TTOHAJ, 0OCSITH, BCTAHOBJIEHI HABUYAJIbHUM IJIAHOM OCBITHBOI ITPOTpPaMH,
3MIIMCHIOETHCS Y BUIBHUI B1J] 3aHATH 3700yBaya BUIIO1 OCBITH yac.

SAxmo 3700yBay BUIIOT OCBITH 3a pPe3yJIbTaTaMH IMIOTOYHOTO KOHTPOJIO HaOpaB
Bix 0 mo 14 GamiB (BKJIIOYHO), BIH BB@XAETHCA TAKUM, IO HE BHUKOHAB BUMOTH
poOOUOi MporpaMu HaBUAJIbHOI IUCIUIUIIHA Ta Ma€ akaJeMiuHy 3a00proBaHICTh.
3100yBay4 BHINOI OCBITH OTPUMYE MPABO 32 BIACHOIO 3aBOI0 OMAHYBAaTH HAaBYAIbHY
JTUCHMIUTIHY Yy HACTYITHOMY CEMECTpl MOHajJ OOCSTH, BCTAaHOBJICHI HaBUYAJIbHUM
TLIAHOM OCBITHBOT IPOrPaMH .

[Ipouenypa HagaHHs TOAATKOBUX OCBITHIX MOCHYT 37100yBady BHILOI OCBITH 3
METOI0 BUBYEHHSI HABUAJHLHOTO MaTrepiaiay JUCIUIUIIHUA MOHAJ 00CATH, BCTAHOBIIEHI
HaBYaJHLHUM ITUUTAHOM OCBITHBOI MporpaMu, Bu3HadeHa y [lomokeHHI Tpo HagaHHS
JIOIATKOBUX OCBITHIX TOCIYr 3100yBauaM BUIOI OCBiTM B JlepkaBHOMY
yHiBepcuTeTl «OKUTOMUPCHhKA MOMITEXHIKA.

BuzHaHHA pe3yJibTaTiB HAaBYAHHS, HA0YTHX Yy He(popMaJIbHii Ta/a00
iHpopMmanbHii ocBiTi

BusHanHs pe3ynbTaTiB HaBYaHHsS, HAOyTUX y HedopManbpHiid Ta/abo
iHpopManpHIA OCBITI B paMKax OKPEMHUX TEM HaBYAJIbHOI JUCIUILTIHH,
3MIACHIOETBCS BUKIIAJayeM 3a 3BEepHEHHSIM 3700yBada BHINOI OCBITH Ta

! MMonoskeHHs MO0 BUBYEHHS HABYAIHLHOTO Marepiany AACHUIUTIHK MOHAX OOCATH, BCTAHOBICHI HABYAJIBHUM IUIAHOM OCBITHBOT
IPOTrpaMH, He MOLIMPIOETHCS HA OCTaHHIN CeMecTp HaBYaHHS Ha BCIX PIBHAX BHIOT OCBITH.
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Hp €ACTABJICHHAM I[OKYMCHTiB ) HKi HiI[TB epIDKyIOTL pGSyJIbTaTI/I HaB4YaHHA

(ceptudikatu, CBIJIOITBA, CKPIHIIOTH TOIIO). PillieHHs mpo BHU3HAHHS Ta OLIHKA 3a
BIMOBIAHY YAaCTHUHY OCBITHBOTO KOMIIOHEHTa MPUUMAEThCS BHKJIaJadeM 3a
pe3yJibTaTamu CIiBOeciiv 31 3100yBaYeM BHIIOI OCBITH.

BusnanHs pe3ynpTaTiB  HaBuaHHS, HaOyTux y HedopmanbHiid Ta/abo
iHpOopMaNIbHIN OCBITI B paMKax IIIJIOTO OCBITHHOTO KOMIIOHEHTA, 3/IIMCHIOETHCS 3a
MIPOIIeyPOI0, sika BU3HaueHa y [1os10keHH] Mpo OpraHi3allif0 OCBITHBOTO MPOIIECY Y
HepxaBHOMY yHIBEpCHUTETI «KUTOMHUPCHKA MOJTITEXHIKAY.

IIIxajga oniHIOBAHHSA

MIxana EKTC HamionansHa mikana 100-0anpHa mkaia

A BigMiaaO 90-100

B 706 82-89

C oope 74-81

D _ 64-73

3a10B1IIBHO
E 60-63
FX ) 35-59
He3anoBuinHo
F 0-34

11. T'nocapii

Ne 3/m TepMiH JepaBHOIO MOBOIO BimoBigHUK aHTIIHCBEKOI0 MOBOIO
1. €MHICTh capacity

2. HETaTUBHUH EIeKTPUIHUH 3apsij negative electric charge

3. SNICKTPUYHUI CTPYM electric current

4. TPaH3HCTOP Transistor

5. HOJIEOBUH TPAaH3UCTOP field-effect transistor

6. IHTerpajbHa cxema integrated circui

7. 3MiHHA OMIPHICTh changing-resistor value

8. HPOBITHICTH (€JIEKTPOIPOBIIHICTH) conductivity

9. KOJINBAHHS flicker

10. PiBenn rate

11. CHHXPOCHUTHAI sync signals

12. 3BOPOTHUH 3B’ 130K feedback

13. 3MIHHUH CTPyM alternating current

14. NOCTIHUN CTpYM direct current

15. Korymka coil

16. IIEPETBOPIOBAY converter

17. MOTYXHICTb power

18. BOJIbT-aMIIEPHA XapaKTEPUCTUKA voltage-current characteristic
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Ne 3/ Tepmin aepKaBHOIO MOBOIO BiamnoBigHUK aHTIIHACEKOI0 MOBOIO
19. YKUBJICHHS power supply
20. HAIiBIPOBITHUKOBUH 110 semiconductor diode
21. Hamnpyra voltage
22. HeJiHIHHIH nonlinear
23. OITip HAaBAHTAKCHHS load resistance
24, OTIOPH TPAH3HUCTOPA support, holder
25. napaMeTpUIHUI parametric
26. MOCJTi TOBHO in-series
27. crabinmizarop stabilizer
28. cTabimiTpOH stabilitron
29. CTpyM current
30. CTPYM HaBaHTAKECHHS load current
31. OITip HaBAHTAKCHHS load resistance
32. p—n - mepexin p-n junction
33. AKTHBHHH PEXUM active mode
34, Oaza Base
35. emiTep Emitter
36. KOJIEKTOP Collector
37. KOJIO KepyBaHHS control circuit
38. KOJIO HAaBaHTAXKEHHS load circuit
39. MiICUITIOI0YN €JIeMEHT amplifying element
40. MpomapoK Layer
41. PEKUM BiCiUKH cutoff mode
42, PEKUM HACHUCHHS saturation mode
43. Tpanchopmarop transformer
44, Butok Turn
45, eJNIeKTPOPYIIiiiHa ChTa electromotive force (EMF)
46. CHHYCOiTanbHuil (TapMOHIiiHUIT) cTpyMm; cTpyM [harmonic currents

TapMOHIHOT CKITaI0BOI
47. (azoBwii 3cyB, 3cyB (azu phase shifts
48. KOPOTKE 3aMUKaHHS short-circuit
49, AKTUBHHU OTIIp active resistance
50. 3cyB (a3 phase shift
51. aHayioroBo-iugpoBuii nepersoproad (AIIT) analog-to-digital converter (ADC)
52. IU(po-aHaJIOT OBl IIEPETBOPIOBAY digital-to-analog converter (DAC)

(LIAIT)
53. iICHITIOBaY amplifier
54, BOY/ZIOBaHAa 1IaM’ SITh built-in memory
55. €JIEKTPUYHO NIEPENpOorpaMyBalbHUI EEPROM

11311
56. ¢nenr-nam’ Th Flash Memory
57. JIOTiYHI CXeMH full logic
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