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1. Onuc HABYAJBLHOI JMCIUILIIHYA

XapakTepucTHKa HaBYaJIbHOI

HaliMeHnyBaHHA I"any3p 3HaHB, HANIpAM JTUCLUUTUTIHA
MOKa3HUKIB MJrOTOBKH, OCBITHIN CTYIIHb
neHHa ¢popma | 3aouHa Gopma
HaBYAHHS HaBYaHHS
["any3b 3HaHB
KinekicTs kpeauris _8 17 «EnexTpoHika Ta — HOpMatTHBHA
. (HOpMaTHBHa, 32 BUOOPOM)
TeJIeKOMYHIKalii»
MonyniB — _8 Pik niaroTroBku:
3MICTOBUX MOAYIIB —_8 CHeHiaHI’Hi?TI’ 172 2022-2023 | -
- «TenekomyHikanii Ta Cemectp
3arajgpHa KiTbKiCTh TOIHH - pagioTexHIKay 2,3 ‘ -
_240_ Jlexmii
64 ron ‘ -
[TpakTruni

TwxHEBUX TOAUH I 32 rox ‘ -

neHHoi popmu HaBUaHHS: Jlaboparopni
ayIuTOpHUX _4 OcBiTHI# CTYIIHD «OaKalaBp» 32 rogx. -

CaMOCTIiHOI pobOTH — CamocriiiHa po6oTa

35 112 rox. | -

Bun koHTpOIIO: _€K3aMeH

CriBBIHOIICHHS KITBKOCTI TOAWH ayJUTOPHUX 3aHITh JO CAMOCTIHHOI Ta
1HIMB1IyalIbHOI pOOOTH CTAaHOBUTH:

111 IeHHOT (hopMu HaBYaHHA —_53_ % ayAMTOPHUX 3aHATh, _47 % camMocTiiHOI
Ta 1HIUBIAyaJIbHOI pOOOTH.
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2. MeTa Ta 3aBIaHHA HABYAJILHOI UCIMILIIHHA

MeTto10 HaBYAJBHOI TUCHUILUIIHA € (OPMYBaHHS Yy CTYACHTIB YSBJICHHS MPO
Cy4aCHMM CTaH PO3BUTKY aHAJIOTOBOi E€JIEKTPOHIKM Ta PO3BUTOK BMIHHSA
11eHTU(IKYBATH €IEKTPOHHUI BY30JI 32 HOTro (hYHKIEI0, BUOpATH HOTO €IEKTPUIHY
IIPUHLIUIIOBY CXEMY Ta IIPOBECTH Ii PO3PAXyHOK.

3aBaaHHSMHU BUBYEHHSI HABYAJIbHOI IUCUUIIIHY €:

— O3HAaHOMJIEHHS 31 BCiMa THUIOBHMH EJIEKTPOHHHMH aHAJIOTOBUMHU BY3JIaMU:
BUIIPSAMJISTYAMHU; TACUBHUMHM Ta aKTUBHUMHU  QUIBTpamMH; TPaH3UCTOPHUMH
IiACHIIIOBaYaMu CTPyMy, HalPyTH Ta MOTY>KHOCTI; TeHepaTopaMu; (azoodbepTayamus;
cTabii3aTopaMu HAMIPYTH Ta CTPyMY TOIIIO;

— O3HAHOMJICHHSI 3 TUTIOBUMH METOJIUKaMH PO3PaxyHKY Ha3BaHHX aHAJIOTOBHX
ENIEKTPOHHUX CXEM;

— PO3BHUTKOM BMIHHS 3aCTOCOBYBaTH CYYacHI €JIEKTPOHHI KOMITIOHEHTH JJisi
CHUHTE3y aHAJIOTOBHUX €JIEKTPOHHUX CXEM.

3MICT HaBYaJbHOI JUCIUIUIIHM HalpaBleHUH Ha (OpPMYBaHHS HACTYIHUX
KOMIIETEeHTHOCTeH, BU3HAYCHUX CTAaHIApTOM BHUIIOi OCBITH 31 cremniajgbHocTi 172
«TenexoMyHIKaIlii Ta pagiOTEXHIKA:
3K-1. 3narHicTh 40 aOCTPAKTHOTO MUCIICHHS, aHAII3Y Ta CUHTE3Y
3K-3. 3naTHICTh MIaHYBaTH Ta YIPABIATHA YaCOM.
3K-7. 3naTHICTb BUUTHUCS 1 OBOJIOAIBATH CYYaCHUMU 3HAHHSMU.
3K-8. BMiHHS BUSBIISITH, CTABUTH Ta BUPILIYBATH IPOOIEMH.
3K-9. HaBuku 311iicHeHHs 0e31eyHoi JisIbHOCTI.
3K-10. ITparuenss 10 30epekeHHSI HABKOJIHUIITHLOTO CEPEOBHUIIA

ITK-3. 31aTHICTh BUKOPHUCTOBYBATH 0a30B1 METO/IM, CIIOCOOM Ta 3aCO0M OTPUMAaHHS,
nepeaaBaHHs, oOpoOku Ta 30epiranHs iHGopMaliii.

I1K-4. 3nmarHicTh 3M1MCHIOBATH KOMIT'IOTEPHE MOJICIIOBAHHS NPHUCTPOIB, CHUCTEM 1
IPOLIECIB 3 BUKOPUCTAHHSIM YHIBEPCATbHUX MAKETIB MPUKIATHUX MIPOrpam.

[TK-7. T'0TOBHICTB 10 KOHTPOJIO JOTPUMAHHS Ta 3a0€3MEUCHHS €KOJIOT1YHO1 OE3MEeKH.
I1K-9. 3paTHicTh 3aiMCHIOBAaTH NpPUMUMaHHA Ta OCBOEHHS HOBOTO OOJIaTHAHHS
BIJIMOBIIHO /10 YAHHUX HOPMATHBIB.

[IK-12. 3pmarHicTh TPOBOAWTH POOOTH 3 KEPYBAaHHS IMOTOKAMHU HAaBAHTAKCHHSI
1H(pOpMaIITHO-TETEKOMYHIKAI[IHTHUX MEPEXK.

[1K-14. T'oTOBHICTh A0 BUBYEHHS HAYKOBO-TEXHIYHOI iH(pOpMAaIlii, BITYH3HSHOTO 1
3aKOPJOHHOTO JOCBIY 3 TEMAaTHUKHU 1HBECTHUIIHHOrO (200 1HIIOr0) MPOEKTYy 3aco0iB
TEIEKOMYHIKalIl Ta pajloTEXHIKH.

[1K-15. 3gaTHICTh MPOBOUTH PO3PAXYHKH y MIPOIIECI TPOCKTYBAHHS CIIOPYI 1 3aC001B
1HOopMaIliTHO-TeTeKOMYHIKAIIITHIX MEpPEK, TEJIEKOMYHIKAIIHHUX Ta
PaIIOTEXHIYHUX CUCTEM, BIAMOBIIHO A0 TEXHIYHOI'O 3aBJAaHHS 3 BUKOPUCTAHHSIM SIK
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CTaH/JApTHHUX, TAK 1 CAMOCTIHHO CTBOPEHUX METO/IIB, TPUIOMIB 1 MPOrPaMHUX 3aC00IB
aBTOMaTHU3allli MPOEKTYBaHHSI.

OTpumaHi 3HaHHS 3 HABYAIBHOI AWCIMIUIIHA CTAHYTh CKJIAJOBUMHU HACTYITHUX
NporpaMHMX pe3yJbTaTiB HAaBUaHHA 3a cremiaibHicTio 172 «TenekoMmyHikamii Ta
pasloTeXHIKa:

PH-1. 3nanns teopiii Ta MeTOiB PyHIAaMEHTATBHUX TA 3aTAJIbHO 1HKEHEPHUX HAYK B
00’eMi  HEOOXIAHOMY JJIE PO3B’SI3aHHS CHElIali30BaHUX 3a/Ja4 Ta MPAKTUIHUX
npo0JieM y rany3i npoQeciiiHoi A1sUIbHOCTI.

PH-5. BMiHHA TpOBOAWUTH PO3PAXyHKH EJIEMEHTIB TEIEKOMYHIKAI[IHHUX CHCTEM,
1H(QOKOMYHIKALIIITHUX Ta TEIEKOMYHIKAIIHHUX MEpeX, PaJlOTEeXHIYHUX CUCTEM Ta
CHUCTEM TeNeBI3IMHOrO ¥ paalOMOBJIEHHS, 3TIAHO TEXHIYHOTO 3aBAaHHA Y
BIJIMOBITHOCTI JIO0 MIXKHAPOHUX CTAaHAAPTIB, 3 BUKOPUCTAHHIM 3aC001B aBTOMAaTHU3AITI{
IPOEKTYBAHHS, B T.4. CTBOPEHUX CaMOCTIiIHO. BMITH criyIKyBaTHCs 3 podecioHaIaMU
B 00J1aCTI TEJICKOMYHIKAIlIH Ta padlOTEeXHIKH Ta PO3YMITH IXHI BUMOTH J0 TEXHIYHHUX
OPOAYKTIB 1 MOCIIYT.

3. IIporpama HaABYAJIBLHOI JUCUUILIIHA

3micToBuit Mmoay. b 1. CxeMOTeXHIKA HA MACHBHUX KOMIIOHEHTAX

Tema 1. PesuctuBHi cxemu. IlocnimoBHe B mapaiieqbHe 3’€JHAHHS PE3UCTOPIB,
KOHJICHCATOPIB, KOTYIIOK 1HAYKTUBHOCTI. Immenmanc. IlperusiitHuii pe3ucTop.
Pe3uctuBHUM MITBHUK HATIPYTH.

Tema 2. [lacuBni ¢pinbTpu. Y. 1. HU- ta BU-dpinerpu. AUX. Cxemu T- 1 [T-Tumy.
YacTrora 3pi3y.

Tema 3. IlacuBHi ¢piibTpu. Y. 2. CMmyrosi Ta 3aropomkyBaibhi GuibTpu. OinbTpu 3
THYKTUBHOCTSIMH.

Tema 4. 3acrocyBanHs TpaHcdopMaTOpiB IS JKepejl BTOPHMHHOIO
eJIeKTPokuBJIeHHsl. OcoOMMBOCTI BUKOPUCTaHHS OpPOHBOBUX Ta TOPOiJATBHUX
TpanchopmaropiB. bananc noryxHocrei. [Topsnok po3paxyHky Tpanchopmartopa.

3microBuii moayJsb 2. JlioaHi cxemmu

Tema 5. Bunpsimui cxemu. O1H0- Ta ABOMIBNIEP10HUHN BUNIpAMIIsSdl. YacoBi giarpamu
poOOTH BUNPSIMHUX CXeM. 3riaKyBanbHUM ¢uibTp. KoedimieHT mynbcarii.
MocToBul BUITPAMIISY.

Tema 6. Cxemu crabinizanii Hanpyru. Crabumitponu. OmHO- Ta JBOCTOPOHHS
crabimzamis. Krnacmuna cxema crabOumizatopa Hampyrd Ha CTaOUTITpOHI Ta
oinonsipHoMy Tpan3ucTopi. CydacHi MiKpo30ipKu JIsl cTabuIi3aIlii HanpyTu.

Tema 7. Cxemm i3 cBiTio- Ta  doromiomammu. CxemMu  iHAUKAIii.
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CtpymooOMexxyBalibHI pe3uctopu. Doromion sk (HOTOUYTIUBHUI €IEMEHT CEHcopa.
MacwuBu 3 GoTO10/11B SIK JpKepeno Hanpyru. Onronapu.

Tema 8. Cxemmu 3 Bapukanamu, giogamu HlorTki Ta TyHeJIbHMMH AiogamMmu.
3acTocyBaHHs BapHKaIliB y reHepaTopax JiHIiHO HapocTatouoi Hanpyru. OcobIruBOCTI
3actocyBanHs mioniB IllorTtki. TyHenmbHI TpaH3UCTOPHU K EIEMEHTH 3 BI1J €EMHHUM
mudepentiitauM onopom. [lapamerpuyni migcwitoBadi. ['eneparopu mymy.

3microBuii moayJsb 3. IlincuiaroBaui Ha oimoasipuux tpansucropax (bT)

Tema 9. 3araanbHa Teopis podoTu migcuiawBaviB. Mogenps i7eaTbHOTO
nincuaoBada. IlimcumroBaui motyxHocTi. Kinacu migcumroBadis.

Tema 10. ITincnaroBauy Ha BT, BKiIoueHomy 1o cxemi i3 cnisibHum emitepom (CE).
Bxigni Ta Buxigai xapakrepuctuku cxemu i3 CE. Ilopsamok po3paxyHKy THIIOBOTO
kackany i3 CE. YacroTHi xapaktepuctuku cxemu i3 CE. O6nacTh 3acTOCyBaHHS CXEMHU
13 CE.

Tema 11. HigcuaoBay Ha BT, BKIIOYEHOMY MO CXeMi i3 CNIBHAM KOJIEKTOPOM
(CK). Bxigui ta Buxinhi xapaktepuctuku cxemu 13 CK. Tlopsmok pospaxyHKy
tunoBoro kackagy 13 CK. Yactorni xapakrtepuctuku cxemu 13 CK. Oo6mnacth
3actocyBaHHs cxemH 13 CK.

Tema 12. IlincuiaoBauy Ha BT, BkiIw4YeHoMy 1o cxemi i3 cniiibHOI0 6a3o010 (ChB).
Bxinni ta BuxigHi xapaktepuctuku cxemu 13 CBb. Ilopsiiok po3paxyHKY THUIIOBOTO
kackany 13 Cb. YactoTrHi xapakrepuctuku cxem 13 Cb. O61acTh 3acTOCYBaHHS CXEMHU
13 Cb.

3micToBuii moayJs 4. IlincuiaroBayi Ha moaboBux Tpansucropax (IIT)

Tema 13. CxoxicTs Ta BigminHOcTi cxem Ha IIT nmopiBHsiHo i3 cxemamu Ha BT.
3aranpHi npuHIMny 3aMind bT Ha IIT. OcobnuBocTti 3actocyBanus [IT pi3HUX BUAIB.
Tema 14. IlincuiaoBay Ha IIT, BKIroUeHOMY 10 cxeMi i3 cniyibHUM BUTOKOM (CB).
Bxinni ta BuxiaHi xapaktepuctuku cxemu i3 CB. Ilopsigok po3paxyHKY THUIIOBOTO
kackany 13 CB. UacToTHi xapaktepuctuku cxem 13 CB. O0acTh 3aCTOCYBaHHS CXEMHU
13 CB.

Tema 15. Ilincwiawsay Ha IIT, Bkiaouyenomy no cxemi i3 cnuibHuM cTokom (CC).
Bxinni ta BuxignHi xapakrepuctuku cxemu 13 CC. Ilopsigok po3paxyHKy TUIIOBOTO
kackany 13 CC. YactoTHi xapaktepuctuku cxemu 13 CC. O0sacTh 3aCTOCYBaHHS CXEMHU
13 CC.

Tema 16. IlixcuiaroBay Ha IIT, BRiIroueHomy 1o cxeMi i3 cnizibHuUM 3aTBOpoM (C3).
Bxinni Ta BuxigHi xapaktepuctuku cxemu 13 C3. Ilopsgok po3paxyHKy THIIOBOTO
kackany 13 C3. YactoTHi xapakTepuctuku cxemu 13 C3. O61acTh 3aCTOCYBaHHS CXEMHU
13 C3.
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3MmicToBui MoayJib S. Pi3Hi By3/14 eJleKTPOHHMX cxeM, mo0yaoBaHi Ha BT Ta IIT
Tema 17. IlopiBussnHsa miacuiaoBaviB nory:kHocti Ha BT ta IIT. CtaGuibHICTS,
TEMIIEpaTypHlI Ta YAaCTOTHI XapaKTEPUCTUKU TMiACWIOBAYiB. PiBeHb HEMHINHUX
CIIOTBOPEHB.

Tema 18. I'eneparopu curnaiaiB. RC-renepatopu. ABTorenepatopu. biokinr-
TEHEPATOPH.

Tema 19. EnexkTpoHHi KJII04i Ta cXeMH NepeMUKAHHA CUTHAJIB. Po3ramyxyBanbHi
3’equanns. Koyl Ha BT. Kitoui wa I[1T. Kitoui Ha TrpucTopax.

Tema 20. TpaH3ucTopHi aKepesia CTPyMY, IBOXTAKTHI Ta KACKOIHI CXeMHU.

3micToBuit Mmoay.Jb 6. Onepauiiini mizcunrosayi (OIT)

Tema 21. OcnHoBu Teopii 3BopoTHOro 3B’sa3Ky (33). Ilomarrs 33. Bumm 33.
Koediuient 33 ta rmubuna 33.

Tema 22. INapamerpu i xapakrepuctuxku OIIL. [IudepenuianbHi miacHIIOBAYI.
Yacrorni Ta uacoBi xapaktepucTuku OIl. KoHCTpykTuBHI Ta eKcIulyaTaiiifHi
xapakrepuctuku OIl.

Tema 23. OcHoBHi cxemu BrkJiaw4YeHHst OII. [HBepTyroua cxema BKIIIOUEHHS.
HeinBepryroua cxeMa BKIIIOUEHHA. [HBepTyrouuii areHroaTop O€3 3MILICHHS HYJI.
[HBepTyrounii areHroaTop 13 3MilIEHHSAM Hyns. HelnBepTyrouwii arteHroaTop 0e3
3MileHHs Hyns. HelHBepTyrounii aTeHoaTop 13 3MIIIEHHSIM HYJIS.

Tema 24. Kommaparopu Ha OII. IlpusnauenHs Ta o00JacTh 3acCTOCYBaHHSA
KoMmaparopiB. OgHo- Ta ABOXIOPOroBi komnaparopu. OcodnuBocti BkiatoueHHs Ol
0e3 33.

3MicToBHil MOAYJIb 7. AKTHBHI (piibTpH Ta reHepaTopu Ha OIl

Tema 25. AktuBHi pinbTpu. Y. 1. 3araasna teopist. Jliarpamu boge. Anpokcumaris
AUYX no barrepBopry, UeOuieBy, beccento. Tabnuii po3paxyHKOBUX KOE(ILIE€HTIB.
Kpyruzna napocranns/cnany AYX. KackanyBanust GuibTpiB.

Tema 26. AktuBHi QinbTpu. Y. 2. Cxemun A® na OIl. ®PHY ta ®BY nepmoro
nopsiiky. Cxema Camiena — Kes. Cxema 13 6araToneTieBUM 3BOPOTHUM 3B’ SI3KOM.
Tema 27. AxktuBni ¢QinbTpu. Y. 3. CMyrosi ta 3aropomxyBajibHi (LIbTPH.
Cwmyrosi Ta 3aropo/ukyBaiibHi pinbTpu sik koMmOiHawiss ®HY ta ®BY. Cxema Camiena
— Kes nnsa cmyroBux/zaropo/kyBasibHux ¢uibTpiB. Cxema 3 OaraToneryieBUM
3BOPOTHHUM 3B’A3KOM JJIsI CMYT'OBUX/3arOpOJIKYyBaIbHUX (PUILTPIB.

Tema 28. I'enepaTopu cunycoinaasaux curnajiiB Ha OIl. Kpurepiit bapkxayzena.
Cxema 3 moctoM Bina. I'enepatop Ha komax 13 3cyBoMm ¢a3u. KsaapaTypuuii
renepatop. ['eneparop by66a. ['eneparop Komnmiria.
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3micToBuit moay.s 8. Pi3Hi cxemu Ha OIl

Tema 29. Ananorosi cymaropu. [Ipu3nadeHns Ta 061acTh 3aCTOCYBaHHS CyMaTOPIB.
HeinBepryroua cxema. [HBepTyroda cxema.

Tema 30. Interpyroui ta qnudepenniroroui Janku Ha OIl. [Tpu3nayenns Ta 061acTh
3aCTOCYBaHHS IHTETPYIOUUX Ta AU(PEPEHINIOI0UNX JJAHOK. PO3paxyHOK IHTErpyrOdYnx
Ta audepeniirotounx 1anok Ha OII.

Tema 31. IncTpymMenTaibHi migcmiaroBaui. IX cxemm, o6macTb 3acTocyBaHHSA Ta
METOAUKH PO3PaXyHKY.

Tema 32. OII 3 ogHONmOJIAPHUM KUBJeHHAM. Hanpyra 3mimenss. OcoOIuBOCTI Kilt
enektpoxuBieHHs OIl Ta ix 3axXucT BiJ IMITYJTLCHUX 3aBaJl.

4, CTpykrypa (TeMAaTHYHUI MJ1aH) HABYAJBHOI TUCHUTLTIHI

KinekicTs rogua
neHHa popma 3aoyHa (hopma
. . .. < <
3MICTOBI MOAYIII 1 TEMU = | = = | =
5| E 5| =
o — =~ H s o — = H o«
— ) QO K — ) QO H
s | 5| 2| cg 8| 8| %] &g
2 X oo = \Q A % < s g
o O o < 9 © O Q < g
~| B| 2| o4 x| BE| E| o§
Mopyas 1
3microBuii MmoayJb 1. CxeMoTexXHIKAa HA MACHBHUX KOMIIOHEHTAaX
Tewma 1. Pe3uctuBHi cxemu 7 2 | 2 3 - - - -
Tewma 2. I[Tacusni ¢pineTpu. Y. 1. HY- Ta BU- 7 2 5
binpTpU

Tewma 3. [TacusHi ¢insTpu. Y. 2. Cmyrosi Ta
3aropojiKyBalibHI (PLIBTPH

Tema 4. 3acTocyBaHHs TpaHC(HOPMATOPIB IS
JDKEpeIl BTOPHHHOTO €JIEKTPOKUBIICHHS

g8 |24 2 | -|-1|-]-

g8 |22 4 |-|-|-]|-

Pazom 3a 3smicmoeuii modyav 1 | 30 | 8 | 8 | 14 | - - - -

Monyas 2
3microBuii MoayJib 2. /lioqHi cxemu

Tewma 5. Bunpsimui cxemu 8 | 2| 4 2 - - - -
Tema 6. Cxemu cTaOuii3alii Hampyru 8 | 2| 2 4 - - - -
Tema 7. Cxemu i3 CBITJIO- Ta POTOI0TAMH 712 |2 3 - - - -
Tema 8. Cxemu 3 BapuKaram, niomamu [llorTki 7 o | - 5 i i i i
Ta TYHEJIIFHUMH J1i0JJaMH

Paszom 3a 3smicmosuit mooyns 2 | 30 | 8 | 8 | 14 | - - - -
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Monyas 3

3microBuii MoayJib 3. IlizcuiroBaui Ha 6inonsspuux Tpansucropax (bT)

Tema 9. 3aranbHa Teopist poOOTH MiACUIIOBAYIB 7 02| - 5

Tema 10. [TincumoBau Ha BT, BKIroOYeHOMY 110
.. . i 8 2 4 2
cxemi 13 cisibHUM emitepoM (CE)

Tema 11. [TincumoBau Ha BT, BkiroueHOMY 110
cxemi 13 cniibHUM KosiekTopoM (CK)

Tewma 12. [lincumoBau Ha BT, BKITIOYeHOMY 110

cxemi 13 critbHO 0a3010 (Ch) 8 2|2 4

Paszom 3a 3smicmosuit mooyns 3| 30 | 8 | 8 | 14

Monyasb 4

3microBuii MoayJib 4. IlizcniaroBa4i Ha nonboBux Tpansucropax (I1T)

Tema 13. Cxoxicte Ta BigMiHHOCTI cxeM Ha [1T

. . 7 2 | - )
MOPIBHSHO 13 cxemamu Ha BT

Tema 14. [TincumoBau Ha [T, BkIIrOueHOMY 1O
cxeMmi 13 criibHEM BUTOKOM (CB)

8 | 2| 4 2

Tewma 15. IlincumoBay Ha I1T, BKiIroueHOMY IO
cxemi 13 critbHUM cTOKOM (CC)

Tema 16. [TincumoBau Ha [1T, BKItOUeHOMY 1O

cxemi 13 criiyibHUM 3aTBOpoM (C3) 8 2|2 4

Paszom 3a 3smicmosuit mooynv 4| 30 | 8 | 8 | 14

Monayas 5

3micToBuii MoayJib S. Pi3Hi By3/1H eJIeKTPOHHHX cxeM, moOynoBani Ha BT ta IIT

Tema 17. [lopiBHSHHS IMiICHITIOBAYiB

notyxkHocti Ha BT ta I1T T2 5

Tewma 18. I'eneparopu curHasis 8 | 2| 4 2

Tema 19. EnexTpoHHI K041 Ta CXEMH
TIEPEMHUKAHHS CUTHAJTIB

7122 3

Tema 20. TpaH3uCTOpPHI KEpEIa CTPyMY,

. . 8 | 2|2 4
JIBOXTaKTHI Ta KACKOJHI CXEMU

Pazom 3a smicmosuit mooyns 5| 30 | 8 | 8 | 14

Mopyas 6

3micToBuii Moayab 6. Onepauiiini mixcuaoBaui (OII)

Tema 21. OcHOBU TeOPii 3BOPOTHOTO 3B’S3KY
7 12| - 5 - - - -
(33)
Tewma 22. [Tapametpu 1 xapaktepuctuku OIT 7 12 |2 3 - - - -
Tewma 23. OcHoBHi cxemu BkItoueHHs OI1 8 2 | 4 2 - - - -
Tema 24. Kommaparopu na OI1 8 2 | 2 4 - - - -
Paszom 3a smicmoeuit mooyno 6 | 30 | 8 | 8 | 14 | - - - -

Moayas 7

3microBuii MoayJib 7. AKTHBHI (inbTpu Ta reneparopu Ha OIl

Tema 25. AxktuBHi ¢pineTpu. Y. 1. 3aransHa

. 7 02| - 5
Teopis
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Tema 26. AxktuBHi ¢puteTpu. Y. 2. Cxemu AD Ha

oIl

Tema 27. AktusHi ¢inerpu. . 3. Cmyrosi Ta
3aropojiKyBalibHI (PLIBTPH

Tema 28. ['enepatopu cUHyCOIAaIBHUX
curaaiiB Ha OI1

8 | 2| 2 4 -

Pazom 3a 3micmoeuii modyas 7| 30 | 8 | 8 | 14 | -

Monyan 8
3micTroBuii Mmoay.b 8. Pi3ni cxemu Ha OII
Tewma 29. Ananorosi cymaropu 8 | 2| 4 2 - - - -
Tema 30. [aTerpyroui Ta qudepeHIiIo0Yi JaHKH
Ha OIl 8 2|2 4 i ] i )
Tewma 31. [HcTpyMeHTaIbHI MiACUITIOBaY1 712 |2 3 - - - -
Tema 32. OII 3 0oqHONONSPHUM KUBJICHHSIM 7 2 - 5 - - - -
Pazom 3a 3micmoeuii modyns 8| 30 | 8 | 8 | 14 | - - - -
BCbOI'O | 240 | 64 | 64 | 112 | - - - -
5. Temu n1abopaTopHUX 3aHATH
No KinekicTs roauu
3/ Haspa Temn JIeHHa | 3a04YHa
dbopma | dhopma
1 | Bunpsmuisadi Harpyr# Ha HaMiBOPOBIIHUKOBUX Ji07axX 4 -
2 [lincuntoBanbHUM Kackas Ha 6inonﬁpH9My TPaH3UCTOPI, 4 i
BKJIFOUCHOMY I10 CXEMi i3 CIIIJIBHUM €MiTepOM
3 | RC-reneparop curnamiB Ha OiMTOJIIPHOMY TPHA3UCTOPI 4 -
4 Hiﬂcnnfgganbgnﬁ KacKaJ[ Ha MOJIbOBOMY TPAaH3UCTOPI, BKIIOUEHOMY 4 i
10 CXeMi i3 CIIIJIBHUM BHTOKOM
5 OCHOBHI CX€MU BKJIFOUSHHS OTIEPAIIITHOTO MMiICHITIOBaYa 4 -
6 | ['eHepaTop CHHYCOITAIBHUX CUTHAIIB Ha OTIEPAIlifHOMY MiCUITFOBaYl 4 -
7 | AHanoroBuii cymaTop Ha onepamnifHoOMy MiCHITIOBaYi 4 -
8 | AKkTuBHMI QiIBTP HA ONEpaIiiHOMY ITiICHIIOBAY1 4 -
PA3OM 32 -




MIHICTEPCTBO OCBITU I HAYKU YKPAIHU D-22.06-
KutomMupchKka JNEPXABHHMM YHIBEPCUTET « X KUTOMHPCBHKA IMOJITEXHIKA» 05.01/172.002/0K14-
MoJIiTexXHika Cucrema ynpasiinus sikictio Biznosizae JICTY I1SO 9001:2015 2022
Exszemnasp Ne | Apx 18 /10

Temu INPAKTHYHHX 3aHATDH

No Kinpkicts ronua
s/ Haspa Temn JIeHHa | 3a04YHa
dopma | dhopma
1 | Pe3uctuBHi cxemu 2 -
9 Po3paxyHok TpaHcopmaTopa A 1Kepesa BTOPHHHOTO 5 i
€JICKTPOKHUBIICHHS
3 | Cxemu crabinizamii Harpyru 2 -
4 Cxewmm 13 cBiTIIO- Ta (hOTOAI0AMU 2 -
5 Pospaxynok miacumoBadya Ha bT, BKIIIOUEHOMY 110 CXeMi 13 CIIUTBHUM 5 i
KOJIEKTOPOM
6 Po3zpaxynok nmigcumoBaya Ha BT, BKIIIOYeHOMY 110 cXeMi 13 CIIUTBHOIO 9 i
6a3or0
7 PospaxyHok migcumtoBada Ha [1T, BKIroueHOMY 110 cXeMi 13 CITITBHUM 9 i
CTOKOM
8 Po3paxynok mincumoBada Ha [1T, BKIFOUEHOMY IO CXeMi i3 CIITTBHUM 2 i
3aTBOPOM
9 | Po3paxyHOK eJIeKTPOHHOIO KJIF04a Ha I0JIbOBOMY TPaH3UCTOP1 2
10 | Po3paxyHOK KacKOJHOI CXeMHU 2
11 | O3HaiioMJIEeHHA 3 TUIIOBUM JIaTallIUTOM OIEPALifHOTO MiCHIIIOBaya 2
12 | Po3paxyHOK KOMIIapaTopa Ha omeparifHoMy IiICUIIOBayl 2
13 P93paxyH0K CMYTOBOTO AKTHBHOTO ¢b11bTpa Ha onepaliiHOMy 5
i ICHITIOBaYi
14 Pospaxyziox reHeparopa cngycoinanLHHx CUTHAJIB Ha Ha 5
ornepauiiHoMy MiJCUIIIOBaYi
15 | Po3paxyHok iHTerpyrounx ta nudepenmirorounx anok Ha OI1 2
16 | Po3paxyHOK IHCTpYMEHTAJIBHOI'O MiJICHUIIIOBaYa
PA30M 32 -

6. 3aBaaHHs AJ151 caMOCTiiiHOI po6oTH

3microBuii MoayJb 1. CxeMOTeXHIKA HA MACUBHUX KOMIIOHEHTAX

Tema 1. Pe3ucTuBHi cxeMu.
1) IMmenanc Ta iMMiTaHC.
2) IloHATTS peaKTUBHOTO ONOpy. EMHICHUM Ta 1HAYKTUBHHI OIOPH.

Tema 2. Ilacusni ¢pinbTpu. Y. 1. HY- ta BU-pinbTpu.
1) lxana geruoben.
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2) Ilepexin Big aOCOTIOTHUX OJUHUIIB IO ASIIUOEST Ta HABITAKHU.

Tema 3. IlacuBHi QpinbTpu. Y. 2. CMyrosi Ta 3aropoaxyBajibHi piabTpH.
1) ®1abTpH 3 IHAYKTUBHOCTSIMH.

Tema 4. 3acrocyBanHs TpaHcdopMaToOpiB IS JKepejl BTOPHMHHOIO
€JICeKTPOKUBJICHHS.

1) Bananc noTy>KHOCTEH.

2) [lopsimok po3paxyHKy TOpOiAaJIbHOTO TpaHchopmaTopa.

3microBuii MmoayJb 2. JlioaHi cxemu
Tema 5. BunpsiMmHi cxemu.
1) 3rnamxyBanbHi QUIBTPU y CXEMaX BUIIPSIMIIAYIB.
2) KoedirmieHnT mymbcartii.

Tema 6. Cxemu cTradurizanii Hanmpyru.
1) OnHo- Ta IBOCTOPOHHS cTadLII3al1isl.
2) Cy4acHi MIKpO301pKHU Jj1s1 cTa01I13a1lii HapyTH.

Tema 7. Cxemu i3 cBiT/10- Ta oTomiOAAMM.
1) Cxemu iHIUKAITIT.

2) MacuBu 3 (OTOM10/TIB SIK JIKEPEIO HAMPYTH.
3)Onromnapu.

Tema 8. Cxemu 3 Bapukanamu, aionamu HloTTki Ta TYHEILHMMU ai0gaMM.
1) [MapameTpuyHi MiCHITIOBAYI.
2) I'eneparopu myMy Ha TyYHEIbHUX Jl10/1aX.

3micToBuii moayJs 3. IlincuiaroBayi Ha Oinosisapaux tpansucropax (bT)

Tema 9. 3aranbHa Teopist po00oTH HigCHIIOBAYIB.
1) Knacu mizcuiioBadis.

2) IligcuntoBau kinacy AB.

3) IliacumroBau kiacy E.
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Tema 10. [TincuiaroBay Ha BT, BKiIroueHomy no cxemi i3 cnizibHuM emitepom (CE).
1) Bukopucranns H-mapamerpiB BT nnst po3paxysky c3emu i3 CE.
2) Heniniiini ciorBopenns y cxemi 13 CE.

Tema 11. igcuaroBay Ha BT, BKIIOYEHOMY MO CXeMi i3 CIVIBHUM KOJIEKTOPOM
(CK).

1) Bukopucranns H-mapamerpiB BT nnst po3paxynky c3emu i3 CK.

2) Heniniiini ciorBopenns y cxemi i3 CK.

Tema 12. IlincnmoBay Ha BT, BkiIoueHoMy mo cxeMi i3 cniibHOI0O 6a3010 (CB). 1)
Buxopucranns H-mapamerpis BT mis pospaxynky c3emu i3 Cb.
2) Heniwniitni cnotBopeHHst y cxemi i3 Chb.

3micToBuii moay.s 4. IlincuiaroBavi Ha moaboBux Tpansucropax (IIT)

Tema 13. Cxoxictb Ta BinmiHHocTI cxeM Ha IIT nopiBHsiHO i3 cxemamu Ha BT.
1) OcobnuBocTi 3actocyBanus [1T pisHUX BHIIB.

Tema 14. IlincuaroBay Ha IIT, BKIIOYeHOMY 1O cXxeMi i3 cniyibHUM BUTOKOM (CB).
1) Bukopucranns S-napamerpis 1T pis po3paxynky czemu 13 CB.
2) HeniuiiiHi cioTBOpeHHs y cxemi 13 CB.

Tema 15. [lincumoBay Ha IIT, BkiawyeHomy no cxemi i3 cnisibHum crokom (CC).
1) Bukopucrtanns S-mapamerpi 1T qis po3paxynky czemu i3 CC.
2) Heniniiini ciorBopenHs y cxemi i3 CC.

Tema 16. IlixcuaoBay Ha IIT, BkIroueHomy 1o cxemi i3 cnizibHuUM 3aTBOpOoM (C3).
1) Bukopucranns S-nmapamerpi 1T qis po3paxynky czemu i3 C3.
2) Heniniiini ciotBopenHs y cxemi 13 C3.

3micToBuii MmoayJsb S. Pi3Hi By3/iM e1eKTPOHHUX cxeM, no0ynoBaHi Ha BT Ta IIT
Tema 17. IlopiBHsiHHA nmigcuaoBaviB nory:xkHocti Ha BT ta IIT.

1) CTaOuUIbHICTh, TEMIIEPATYPHI Ta YACTOTHI XapaKTEPUCTHKH ITiJICHITIOBAYIB.
2) PiBeHb HENMiHIHHUX CIIOTBOPEHb.
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Tema 18. I'enepaTopu curaasmis.
1) RC-renepatopw.

2) ABTOTeHEpaTOPH.

3) bnokiHr-reaepaTopu.

Tema 19. EjiekTpoHHI KJII0Ui Ta CXeMM EPEMUKAHHS CUTHAJIIB.
1) PosranyxyBaibHi 3’ € THAHHS.
2) Kiroui Ha TUpHCTOpaXx.

Tema 20. TpaH3ucTOpHI AKepesia CTPyMY, IBOXTAKTHI Ta KACKOJAHI CXeMH
1) IBotakTHi cxemu Ha bT.

2) [TixcumroBau kiacy B.

3) Kackonna cxemu.

3microBuii MmoayJab 6. Onepauiiini migcuiaroBaui (OII)

Tema 21. OcHoBHM Teopii 3BOpOTHOTO 3B’s13KY (33).
1) Koedimient 33.
2) I'nubuna 33.

Tema 22. Ilapamerpu i xapakrepuctuku OII.
1) KoncTpykTHBHI Ta ekcruTyaTaniitai xapakrepuctuku OII.

Tema 23. OcHoBHI cxemu BriIO4YeHHs1 OIL.

1) TuBepTyrounii areH0aTOp 6€3 3MIIICHHS HYJIS.

2) luBepTyrounii aTeHI0ATOP 13 3MIIIEHHSIM HYJISL.

3) HeiuBepryrouwii aTeHI0aTOp 0€3 3MIIICHHS HYJIS.
4) HeiHBepTYIOUH aTEHI0ATOP 13 3MILIICHHSIM HYJIS.

Tema 24. Komnaparopu na OIL.
1) OHO- Ta ABOXIIOPOrOBi KOMITAPATOPH.
2) Ocob6mBocTi BrodeHHs OIT 6e3 33.
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3micToBuit MOAyJIb 7. AKTHBHI (iibTpH Ta reHeparopu Ha OII

Tema 25. AktuBHi ¢piabTpu. Y. 1. 3aranbHa Teopis.
1) Tabuuii po3paxyHKOBHUX KOCPIIIEHTIB.

2) Kpyrusna Hapoctanas/cnany AUX.

3) KackamyBaHHs QiIbTpIB.

Tema 26. AktuBHi pibTpu. U. 2. Cxemu AD na OIL.
1) ®HY ta ®BY niepmioro mopsaxy.

2) Cxema Camiena — Kest.

3) Cxema i3 6araToneTaeBUM 3BOPOTHUM 3B’ SI3KOM.

Tema 27. AktuBHi ¢puibTpu. Y. 3. CMyrosi Ta 3aropoaxyBaibHi QiabTpH.

1) Cmyrogi Ta 3aropopkyBaiibHi GinbTpH sk komOinamis ®HY ta ©®BY.

2) Cxema Caiiena — Kest 111 cMyroBux/3aropopKyBaibHAX (DUTBTPIB.

3) Cxema 3 O6araToneTIeBUM 3BOPOTHUM 3B’SI3KOM JUISI CMYTOBHX/3arOpOIKYBaTbHIX
(G1IBbTPIB.

Tema 28. I'eneparopu cunycoinajabaux curiaiis Ha OIL.
1) Cxema 3 mocToM BiHa.

2) 'eneparop Ha KoJiax i3 3cyBoM (a3mu.

3) KBaaparypHuii reaepaTop.

4) I'enepatop by0o6a.

5) I'eneparop Kosmmitia.

3micTroBuii moay.s 8. Pi3Hi cxemn Ha OIl

Tema 29. AHajioroBi cymarTopu.

1) Ipu3HaueHHs Ta 001aCTh 3aCTOCYBaHHS CyMaTOPIB.
2) HeinBepryroua cxema.

3) IuBepTyroua cxema.

Tema 30. Interpyroui Ta nudepenniroyi Janku na OIL
1) [TpuzHayeHHs Ta 001aCTh 3aCTOCYBAHHS IHTEIPYIOUHX Ta TUPEPEHIFOIOYHX JTAHOK.
2) Po3paxyHok iHTerpyrounx ta audepeniitorounx ganok Ha OIl.

Tema 31. IHCTpyMeHTAJNBHI MiACH/IIOBAYI.
1) TunoBa cxema iHCTpyMEHTaIbHOTrO miacuatoBava Ha OII.
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2) Po3paxyHOK IHCTpYMEHTAJIBHOTO MiJICHIIOBAYA.

Tema 32. OII 3 0oqHONOISAPHHUM KUBJICHHSIM.
1) Hanpyra 3MimieHHs.
2) OcobmuBocTi kin enekrpoxkuBiieHHs OII Ta iX 3aXUCT BijJ IMIYJIbCHUX 3aBajl.

7. InguBixyaJabHi 3aBIaHHA

Kypcosa podora.

[IpoBomuthcss B 1-my cemecTpy 2-TO Kypcy. 3aBlIaHHs BuUJaeTbca Ha 4...5
HaBYAJIbHOMY THXKHI, 3aXUCT BiIOyBaeTbcs Ha 15...16 TwxHi. Bumoru 1o 3Micty ta
oopMIIeHHS KYpCOBOi pOOOTH OINMMUMAHO OKPEMO Yy BIAMOBIAHMX METOAUYHUX
BKa3iBKaXx.

OpieHTOBHI TEMH Ha KypCOBY POOOTY:

. Po3po0ka 1BOXKaHAIBHOTO IMITYJILCHOT'O OJIOKY >KHUBJICHHS

. Po3poOka 1BoXKaHaIbHOrO cTad1113aTOpa MOCTIMHOI HANpyrU

. Po3pobka kepoanoro DC-DC-neperBoproBaua (5 — 6/9/12B)

. Po3poOka xepoBanoro DC—DC-neperBoproBaua (3 — 5/6/9B)

. Po3poOka migcwmtoBavya Hu3bkux 9acTtoT (0 — 300 I')

. Po3po6ka miacwiroBada Hu3bkux gactot (300 — 3000 I')

. Po3po6ka miacuntoBaua Hu3bkux 4actot (3 kI’ — 300 k')

. Po3po6ka aktuHOro cmyrosoro ¢iasrpa (1,81 — 2 MI'r)

9. Po3pobka aktuBHOrOo cMyrosoro ¢uibtpa (3,5 — 3,8 MI'r)

10. Po3poOka aktuBHOTrO cMyroBoro ¢inerpa (7,0 — 7,1 M)

11. Po3po6ka aktuBHOr0 cmyrosoro ¢iastpa (10,1 — 10,15 MTI'n)

12. Po3pobka aktuBHOTO cMyroBoro ¢ginsrpa (14,0 — 14,35 MI'n)

13. Po3po6ka aktuBHOrOo cmyroBoro ¢usTpa (18,068 — 18,318 MI'1r)

14. Po3poOka akTuBHOrO cMyrosoro ¢uistpa (21,0 — 21,45 MI'w)

15. Po3poOka nepeBoproBaua ogHO(Ma3HOT 3MIHHOT HANPYTH Ha Tpuda3zHy

16. Po3pobOka cTabiiizaTropa MepexeBoi Hanpyru

17. Po3poOka akyCTHYHOTO TiJIcUtOBaya st cabBydepa

18. Po3pobka mijcuiroBaya 3 aBTOMaTUYHUM perynroBaHHsaM (APIT)

19. Po3poOka moMHOXKyBaya/IiJIbHUKA YaCTOTU HA 2

20. Po3poOka moMHOKyBaya/IiTbHUKA 9acTOTH Ha 10

21. Po3poOka BHCOKOBOJIBTHOI'O TIe€HEparopa Ha OCHOBI TpaHchopmartopa Tecna
(SSTC)

22. Po3pobka aHamoroBoro ckpemosepa

23. Po3pobka 1abopaTOpHOTo reHeparopa CUHYCOITaIbHUX CUTHAIIIB

O NP, W~
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24. Po3pobka 1abopaTOpHOrO TeHepaTopa MPSMOKYTHHX CHUTHAJIB 3 KEPOBAHOIO
CKBQ)KHICTIO

25. Po3pobka mabopaTopHOTro TeHepaTopa TPUKYTHUX CUTHAIIB

26. Po3poOka 1abopaTopHOro reneparopa NUIKOMOAIOHUX CUTHAIIIB

27. Po3poOka 1abopaTOpHOTO KBaAPATYPHOT'O TEHEPATOPa CHHYCOIAIbHIX CUTHAIIB
28. Po3pobka MJIM-niacuitoBaya HU3bKOYaCTOTHUX CUTHAJIIB

29. Po3pobka BUCOKOIOOPOTHOTO CENEKTUBHOTO (DIIbTPa 3 KEPOBAHOIO IIEHTPATHHOIO
4aCcTOTOIO

30. Po3pobOka pexxekTopHoro (piiprpa

KypcoBa po0oTa 3aXUIIa€ThCs O OKPEMiil BIIOMOCTI, ajie pe3yJbTar ii 3aXUCTY TaAKOX
BIUIMBAE Ha MiJICYMKOBY OIIIHKY: 10 CyMH 0aJliB, 3apO0JIEHUX 32 3aXUCT J1a0OpaTOPHUX
poOIT Ta KOHTPOJBHI MOAYJbHI poOOTH, JojaeThest BenmnunHa N/5, me N — Oanw,
OTpHUMaHi 3a 3aXHCT KypCcOBOI pOOOTH.

8. MeToau HABYAHHSA

BuB4eHHs nUCHMIUTIHU 0a3y€eThCS Ha TIOE€THAHHT TEOPETUUHUX 3aHATH (JIEKIiH) 3
NPAKTUYHUMHU Ta JabopaTopHuMU. Ha TpakTUYHMX 3aHATTSIX CTYIEHTH BYATHCA
pO3B’sA3yBaTH pO3PaxOBYBAaTH THUIIOBI aHAJIOrOBI €IEKTPOHHI BYy3/JIM, a Ha
1abopaTopHUX — 30UpaTH ENEKTPUYHI CXEMH IIMX BY3JIIB Ta MPOBOJIUTH BUMIPIOBAHHS
iX CIEeKTpUYHUX T[apaMeTpiB 3 BUKOPHUCTAHHSAM BHUMIPIOBAJILHUX IIPUIIAJIIB,
OTIPaIlbOBYBATH PE3yJbTaTH BUMIPIOBAHHS Ta 3BIPSIOYH 13 OTPUMAHUMHU TECOPETUIHO
3HAYCHHSMHU.

9. MeToau KOHTPOJIIO
KonTpons ycmimHOCTI BiAOyBa€eTbCsl 3a JTOMOMOIOI0 HAMMCAHHS KOHPOJIBHHUX

poOIT y BUIJIANI TECTOBHX 3allMTaHbh Ta 3ajlad, a TaKOX 3a JIOMOMOTOI0 3aXHUCTY
1abopaTopHUX POOIT.
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10. Po3moaiJs 0aJ1iB
IloTouHe TecTyBaHHS Ta caMOCTiliHA podoTa
- . : Cyma
3MICTOBI MOAYMI Gauin
3M1 3M2 3M3 3M4 3M5 3M6 3M7 3M8
5 5 5 5 5) 5 5 5 40
3axucT 1abopaTOpHHUX POOIT
JI1 J12 JI3 Jl4 JI5 J16 J17 JI8
5 5 5 5 5 5 5 5 40
Kypcosa po6ora 20
Pa3zom 100
IIkaJia ouiHIOBaHHSA
3a mKanow Ex3amen 3aiik banu
A Bigminno 3apaxoBaHO 90-100
B 82-89
c Ho6pe 3apaxoBaHO 7481
D . 64-73
£ 3a/10BUIBHO 3apaxoBaHO 60-63
FX ) He 3apaxoBano 35-59
F Hesazosukao He 3apaxoBano 0-34

11. PexomenaoBaHa Jireparypa

1. CxemoTrexHika eneKkTpoHHUX cucteM: Y 3 kH. KH. 1. AHanmorosa cxeMoTexHika Ta
immynbeHi puctpoi: [linpyunuk / B. 1. boiiko, A. M. T'ypxiit, B. 4. XKyiikos Ta 1H. —
2-re BU., 701oB. 1 mepepodir. — K.: Buma mkomna, 2004. — 366 c.: in.  ISBN 966-642-
192-5

2. Meosinuui JI. I1.  AmnanoroBa cxemorexHika — Kuis: KIII im. Irops Cikopcbkoro,
2017. — 177 c. (esIeKTpOHHE BHJIAHHS, JOCTYILY:
https://ela.kpi.ua/bitstream/123456789/21491/1/Medianyi.pdf )

3. Bopoobiiosa O. M., léanuenxo B. /. OCHOBH CXEMOTEXHIKH: MIAPYYHUK — [2-Te
Buz.|. — Oneca: ®@enike, 2009. — 388 c. ISBN 978-966-438-204-2 (pexxuMm q0CTymy:
http://www.dut.edu.ua/uploads/l 142 89529752.pdf )
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Kutomupebka

MIHICTEPCTBO OCBITU I HAYKU YKPAIHU ®-22.06-
JNEPXABHHMM YHIBEPCUTET « X KUTOMHPCBHKA IMOJITEXHIKA» 05.01/172.002/0K14-
Cucrema ynpasiinus sikictio Biznosizae JICTY I1SO 9001:2015 2022

Exszemnasp Ne | Apk 18 /18

12. Inpopmaniiini pecypcu B InTepueri

https://www.makerspaces.com/basic-electronics/ - JIoOpe imtocTpoBanmii
OIHIC OCHOB €JIEKTPOHIKU

https://www.electronics-tutorials.ws/ - Caii, 1e 10BoJIi IPOCTO 1 BOJHOYAC
JIeTaIbHO OMKCAaHA K aHAJIOr0Ba, TaK 1 HU(POBA CXEMOTEXHIKa
https://www.clear.rice.edu/elec201/Book/basic_elec.html -  30ipHuxk
JeKuid mo enekTpoHiul Bl Bukiagadie MIT’y (Maccauycercbkuid
TexHojoriyHui iHctutyTt, CIIA)
https://www.electronicshub.org/tutorials/ - Caiit 3 ommcanHIM BenuKoi
KUIBKOCTI €JIeKTPOHHHUX PO3P00OK

https://www.open-electronics.org/ - Ille omguH caiiT 3 OMUCAHHSAM BEITHKOI
KUIBKOCTI €JIEKTPOHHUX pOo3p000K (II0MpaB/ia, MepeBaXHO UPPOBHUX, HA
MIKPOKOHTpOJIepax)



https://www.makerspaces.com/basic-electronics/
https://www.electronics-tutorials.ws/
https://www.clear.rice.edu/elec201/Book/basic_elec.html
https://www.electronicshub.org/tutorials/
https://www.open-electronics.org/



