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1. Onuc HaBYAJBLHOI AUCHHUILTIHA
OCHOBH €JIEKTPOHIKH Ta MIKPOIIPOIIECOPHOI TEXHIKHU

(Ha3Ba)

I'any3b 3HaHb, HANPSIM MIATOTOBKH, CIIENIAJIbHICTh, OCBITHbO-KBaJi(dikaniiiHuil piBeHb

OcBiTHi# CTYIIIHB BakaiaBp
(nazBa)
CreriaiabHICTh 141 EnexrpoeHnepreruka, €JIEKTPOTEXHIKA Ta
eJEeKTpOMEXaHiKa
(umcp i Ha3Ba)
OcBiTHA Iporpama EnexkTpoeHnepreruka, CJIEKTPOTEXHIKa Ta
CIEKTPOMEXaHIKa

(na3Ba)

XapakTepuCcTHKA HABYAJIBHOI U CIUTILTiHA

Bun O060B’s13Kk0Ba
3arajibpHa KinbKICTb TOJUH 210
Kinpkicts kpeutiB ECTS 7

KinbKicTh 3MICTOBUX MOJYIIiB

4

Kypcosuii mpoekT (poboTta)

(SIKLIIO € B p0OOYOMY HABYAIHFHOMY ILIAHI)

Po3paxyHoOK 0ararokackaaHoro mijacuiIroBaya
! Ha3Ba

PopMa KOHTPOJIIO

CK3aMCH

IMoka3HUKH HABYAJIBHOIL JUCIHUIIIHU 1JI51 IEHHOI Ta 3204HOi ()OPM HABYAHHS

JIeHHa JopMa HaBYAHHS 3a09Ha (popma HaBUAHHS
Pix miaroroBku 2,3
CemecTtp 4,5
Jlekuiiini 3aHATTS 30 roj. roj.
ITpakTnyHi, ceMiHapChKi 3aHATTS roJI. roJ.
JlabopartopHi 3aHATTS 60 TOJI. TOJI.
CamocriitHa po6oTa 120 roJ. TOJI.
InauBiTyanbHi 3aBIaHHS ToJ. ToJ.
KinpKicTh THXXKHEBUX TOAUH
TS IEHHOT (hOpMH HAaBYaHHS: 3 roJI.




2. MeTa Ta 3aBJaHHA HABYAJIBLHOI JUCIMILTIHA

MeTo10 BUKIIAJaHHS AUCHUILIIHU € (OpPMYBaHHS Yy CTYJEHTIB Ha OCHOBI
CHCTEMHOT0 MIAXOQYy OCOOMCTICHOTO CBITOTJISAY, SIKUM J03BOJISIE BILIBHO
OpIEHTYBAaTHUCh y TCOPETHUYHUX 1 MPAKTUYHUX THTAHHAX OyIOBU, MPUHITUIIB
pobOTH 1 3aCTOCYBaHHS OCHOBHMX CYYaCHHMX HAMiBIPOBIIHMKOBUX 1
MIKpOTIPOIIECOPHUX TPHIAAIB, IO 3aCTOCOBYIOTBCS B EIIEKTPOCHEPTETHIII,
CJIEKTPOTEXHIIIl Ta ENEKTPOMEXaHIII].

3aBJaHHSIMH BUBYCHHS JUCHMIUTIHU € (OpMyBaHHS 3HAHb IIPO
OCHOBHI  (b13WYHI MPOIIECH B HAIIBIPOBIIHUKAX Ta MPUHITUIIH POOOTH
OCHOBHUX IPUCTPOIB EJIEKTPOTEXHIYHOI Ta EHEPreTUYHOI EJIEKTPOHIKH,
OCBOEHHSI METOJIB PO3PAaXyHKY THUIIOBUX €JICKTPOHHUX IMPHUCTPOIB, HAOYTTS
OPaKTUYHUX YMIHb IIOJAO 3aCTOCYBAHHS €JIEKTPOHHUX MPHUCTPOIB IIPU
BUKOHAHHI ()axOBUX 3aBJaHb.

VY pe3ynbTari BABYCHHS JUCIHUIUIIHA CTYACHT IIOBUHCH

3Hamu:
- BJIACTUBOCTI HAMIBIIPOBIAHUKIB, 0COOJIMBOCTI poOOTH p-N-Tiepexoay, OymoBy 1
napaMeTpy HaIiBIPOBITHUKOBUX MPHUIIA/IIB;
- TpPU3HAYECHHS, MPUHLUI Aii, OyJOBY, METOIU JOCIIIPKEHb XapaKTePUCTUK
OCHOBHHUX  CJICKTPOTCXHIYHUX €JIEKTPOHHHX TMPHUCTPOiB  (IIICHIIIOBAYIB,
TCHEPaTOPiB, BUIIPSMIIAYIB, PUIBTPIB, MIEPETBOPIOBAYIB, PETYJISATOPIB);
— CXEMHM Ta MPUHLMM J1ii TU(PPOBUX JIOTTUHUX MTPUCTPOIB.

emimu:
- YUTATH CXEMHU EJICKTPOHHUX MPHUCTPOIB, BU3HAYATH MTApaMETPH X KOMIIOHCHTIB,
M110MpaTh KOMIIOHEHTH 3a JIOBIIHUKAMU;
- (haxoBO TIPOBOJIUTH BUOIp CTaHAAPTHOI €IEKTPOHHOI amapaTypu B 3aJIEKHOCTI
BiJl KOHKPETHHUX €JICKTPOTEXHIYHUX UM €JIEKTPOCHEPTETUYHUX 3a/1a4;
- JIOCHIJKYyBaTH €JIIEKTPOHHI MPHUCTpoi (BUMIpIOBAaTH I1X TEXHIYHI
XapaKTePUCTUKH ),
--3a0e3meuyBaTi 00CITyTrOBYBaHHS 1 IIATHOCTUKY €IIEKTPOHHOT amapaTypH.

Habymmasa komnemenmnocmeii:

iHTerpanbHa komrneTeHTHICTH (IK): 3aaTHICTh po3B’s3yBaTH CreliatizoBaHi
3a/1aul Ta BUPINIYBATH MPAKTUYHI MPOOIeMH ] yac npodeciiHol MIsITbHOCTI Y
rajy3i eJIeKTPOECHEPTeTUKH, CIEKTPOTEXHIKK Ta €JICKTPOMEXaHIKu abo y mporieci
HaBUYaHHA, M0 Tependayae 3aCTOCYBAaHHs TEOPIM Ta METOMIB E€IEKTPOTEXHIKU I
CJIEKTPOMEXAHIKM 1 XapaKTepU3yIOThCS KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO
YMOB;

daxoBi  (cmeuianbHi)  kommereHTHocTi  (DK):  ®KS.  3patHicts
BUKOPUCTOBYBAaTH 3HAHHS 3 METPOJIOTIi Ta EJIEKTPUYHUX BHUMIPIOBAaHb, TEOpIi
aBTOMATUYHOTO KEPYBaHHs, PEJIEHHOTr0 3aXUCTy Ta aBTOMAaTH3aIlii s
BUPIIIEHHS 3a/Jad  ONTUMI3allii Ta KEepyBaHHS B  E€JIEKTPOCHEPreTHlll,
€JIEKTPOTEXHILl Ta €JIEKTPOMEXaHILII.

Ilpozpamui pesynomamu nasuanns (IIPH). TIPH21. JlemoHcTpyBaTH
HAaBUYKH pOOOTH 3 Cy4acHUM OOJaHAHHSM Ta MPOTPAMHUM 3a0€3MEeUeHHSAM, a
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TaKO)X  BUKOHAHHS  PO3pPaxyHKIB  pPEXHUMIB  POOOTOENEKTPOTEXHIYHOTO,
eJIEKTPOCHEPTeTUYHOTO Ta EJIEKTPOMEXaHIYHOTO OOJagHAHHSA, BiJIMOBIIHUX
KOMILJIEKCIB Ta CUCTEM.

3. [Iporpama Ta CTpyKTYpa HaBYAJbHOI AUCIHUILIIHI

KinbkicTs ronun
HazBu 3micToBHX Acna popma - 3a0una popma -
MOZYITB i Ten THK | yChO y TOMy "Hcxi YChO y TOMy "Hcx
Hi ro | n|m|na|iH | cp. | To | 1o |m|ma| iH | c.
6 | &1 6 | n
1 2 3 4 |5 6 |7 8 9

3microBuii Moayasb 1. EnemMenTHa 0a3a ejleKTPOHIKH
Tema 1. Beryn. 2 11 2 4 5
Tema 2. 4 16 2 4 10
HamiBnpoBigHUKOBI
JIOaN
Tema 3. Tpauzuctopu | 6 16 2 4 10
Tema 4. IGBT- 8 16 2 4 10
TPaH3UCTOPHU
Tema 5. TlonboBi 10 16 2 4 10
TPaH3UCTOPHU
Tema 6. Tupucropu 12 11 2 4 5
Pa3om 3a 3microBum | 12 86 |12 24 50
MoayJem 1

3micToBuii Moay.b 2. EjnekTpoHHi mpucTpoi
Tema 7. Ilincumosaui | 14 11 2 4 5
Tema 8. IincumoBaui | 16 16 2 4 10
I1C
Tema 9. I'enepatopu | 18 11 2 4 5
Tema 10. ImnynbcHi 20 11 2 4 5
TeHEepaToOpu
Tema 11. Enementu | 22 16 2 4 10
MIKPOTIPOIIECOPHOT
TEeXHIKU
Tema 12. Apxitexty- |24 16 2 4 10
pa MiKpormpoiiecopa
Tema 13. Apupmetn- | 26 16 2 4 10
YHO-JIOT14HI IPUCTPOL
Tema 14 Perictpu 28 11 2 4 5
Tema 15. Tlpuctpoi 30 16 2 4 10
KEepyBaHHS
Pa3om 3a 3mictoBum | 18 124 |18 36 70
MOayJieM 2

Ycboro ronuH 210 B30 60 120




4. Temu J1a00pATOPHUX 3aHATH

No Hasga temu Kinbkicth

3/1 TOIUH

1. | BuBuennsa nporpamu ELECTRONICS WORKBENCH 4
(EW)

2. | BumiproBaHHS €NEKTPUYHUX BEJIUYHUH 32 JOMOMOTOIO 2
ocmuiorpada

3. | MoaentoBaHHS XapaKTEPUCTUK HAMIBIPOBITHUKOBUX J10/1iB 4
y cepenopuii EW

4, | BumiproBaHHS Ta aHaJI13 XapaKTEPUCTHUK KEPOBAHOTO 4
TUPHUCTOPA Ta MOJICTIOBAHHS poO0TH B cepefoBuini EW

5. | HocnimpkeHHs OIMOISpHUX 1 MOJIHOBUX TPAH3UCTOPIB 4

6. | MoaentoBaHHS XapaKTEPUCTUK TPAH3UCTOPIB Y CEPETOBHIII 4
EW

7. | MonentoBaHHS XapaKTEpUCTHUK CTAOUTITPOHIB y CEpEAOBHILII 2
EW

8. | HocnimkeHHs oqHoha3HUX HEKEPOBAHUX BUIIPSMIISYIB 1 2
3rIaJKYI0UUX QUIBTPIB

9. | MonentoBaHHS XapaKTEPUCTUK BUIIPSIMIISIUIB 1 2
3riaapKyounx GuUIbTpiB y cepegosuini EW

10. | HocmimKeHHs MiACUITIOBaIFHOTO Kackaay Ha OlMOIIpHOMY 4
TPaH3HUCTOP1

11. | MoznentoBaHHS XapaKTepUCTHUK MiacuiatoBaya Ha BII 4
TpaH3ucTopi y cepenonuiii EW

12. | HocmimkeHas audepeHIialbHOroO KacKaay 1 miAcHIroBava 4
Ha OII

13. | JlocnimskeHHsS aBTOT€HEPATOPiB TapMOHIMHUX KOJUBaHb 2

14. | BuBuenHs 1 aHaji3 poOOTH JIOTIYHUX €JIEMEHTIB 2

15. | BuBueHHs poOOTH TpuUrepa 1 JIYUIbHUKA 4

16. | BuBuenns pobotu mudparopa i nemudparopa 4

17. | BuBuenns ognoriatHoro kommn'torepa RASPBERRY 4

18. | IlporpamyBannst Ha PYTHON nopTtiB komm'toTepa 4
RASPBERRY Pl 3B+

Bceboro 60




5. KoHTPOJIbHI NMTaAHHA, KOMILIEKTH TE€CTiB JIf BU3HAYEHHSI PiBHA
3aCBOECHHS 3HAHb CTY/JA€HTAMH

Bapiantr Nel

1. Pe:xxumu po00OTH CHII0OBMX HANIBIPOBITHNKOBHUX NMPUIATIB:

1- ImmynbcHi kKomyTatopu; 2 - [ligcumoBadi MOCTIMHOTO CTPyMYy; 3 -
[lincumoBadi 3MiHHOTO CTPYyMY;

4 - Bci BuIle mepepaxoBaHi.

2. llepmmii 3aKOH KOMYTAaMii:

1 - Hanpyra Ha iHIyKTUBHOMY €JI€MEHTI 1 1Oro CTpyM HE MOXYTb 3MIHIOBATUCH
CTPUOKOIOAI0HO;

2 - CTpyM B IHIYKTUBHOMY €J€MEHTI HE MOXE 3MIHIOBATUCh CTPUOKOMO10HO;
3 - Hampyra Ha 1HAYKTUBHOMY €JIEMEHTI 1 CTPYM B HbOMY MOXYTh 3MIHIOBATUCH
CTPUOKOIOAI0HO;

4 - Hampyra Ha 1HAYKTUBHOMY €JIEMEHTI HE MOXKE 3MIHIOBATUCH
CTPUOKOIOIOHO.

3. CTpyM 0a3u 0inmoJIAPHOro TPaH3UCTOPA, 110 BKJIO4YeHuii no cxemi CE,
nopiBHIO€E 1 MA. SIkuii Oyae cTpyM KOJIEKTOPa, AKIIO KoedimieHT
NiACWIEHHS] TPAH3UCTOPA MO cTpyMy aopiBHIoe h2:=100 ?

1-10mA; 2-20 MA; 3—-100 MA; 4 —50 MA.

4. MakcuMaJIbHUI J10MyCTUMUI CTPYM IKyax OimoJIApHOTO TpaH3ucTopa:
1. Ile cTpyM, npu SIKOMY TTOYMHAETHCS SICKTPUUHUN TTPOOIHA p-N — epexoy
0a3za-emiTep

2. CtpyMm, Tpu SKOMY TOUYHMHAETHCA TEIJIOBUH NpO0Oiit emiTepHOro p-n —
nepexiay

3. CtyM, nipu sIKOMY TeMIlepaTypa KOPILYCY 1€ HE NEPEBUILYE MAKCUMAIbHY
pobouy Temmeparypy, 1o Bkazana B TY

4. CTpyM, IpH SIKOMY TPAH3UCTOP BUXOIUTH 31 CTPOIO

5. SIkuii 3 TpUga3HUX CNOKUBAYIB, 110 HABEJAEHO Ha puc. 1, €
cuMeTpu4HuM 3a yMOBH, 110 RA=Rp=Rc= R; Ca=Cp=Cc=C; R=X_=Xc ?
1-06; 2-a;, 3-aTab; 4-—xoaeH

6. PoGoua Touka TpaH3uctopHoro miacwionaua (cxema CE) — ue:

1 - ogHA 3 TOYOK HA MPSAMOT HABAHTAKEHHS;

2 - TOYKA Ha KPUBOI BUXIJTHOT BOJIbT aMIIEPHOT XapaKTEPUCTUKH,

3 - TOYKa Ha BX1JIHOT XapaKTEPUCTHUIIl TPAH3UCTOPA;

4 - Touka Ha TIepeciueHH1 MPSAMOI J1HIT HAaBaHTAXKCHHS 1 OJHIET 3 JIHINA BUX1IHOI
BOJIBT- aMITEPHOT XapaKTEPUCTHUKH.



7. Ilpu o6epTanni pamku noB:xkuHOI0 | 3i mBuaKicTIO V B mocTtiliHoMy
OJHOPiTHOMY MArHiTHOMY 1oJi 3 ingykuiero B Bupas nis EPC e pamkn:
(me |—cTpyM pamMKH, & - KyT MiK BeKTopamu B i V)

1- e=Bllcosex; 2-e=BVlsinag 3-e=BVI 4-e=[Vsina.

8. JIpyrumii 3aKoH KOMYyTAIlii:

1 - Hanpyra Ha iHIYKTHBHOMY €JIEMEHTI 1 HOTO CTpyM HE MOXXYTb
3MIHIOBAaTUCh CTPHOKOTIONI0HO; 2 - Hampyra Ha €eMHICHOMY €JIEMEHTI HEe MOXe
3MIHIOBAaTUCh CTPHOKOTION10HO; 3 - Hampyra Ha iIHIyKTUBHOMY €JIEMEHT1 1 CTpyM
B HbOMY MOXYTh 3MIHIOBATUCH CTpUOKOMOIOHO; 4 - Hanpyra Ha 1HIYKTUBHOMY
€JIEMEHTI HE MOK€ 3MIHIOBATHUCH CTPUOKOMOIOHO.

9. AAko0 B KOJ1i, 300pa:keHomMy Ha pucyHKy, L1=L2=1L3=1L4 =L, yomy 0yae
nopiBuoBatu L ?

L1 L3

Le
— Y'Y \_
L2 -

1-4L; 2-2L; 3-L; 4-L/2

10. Tupucrop —ue :

1 - O6epuenuii gion; 2 - HamiBopoBiAHUKOBUHM IPHIIJ] 3 TphbOMA 1 OLIbIe P-N-
MepexoaMu, BOJIbT-aMIIepHa XapaKTePUCTHKA IKOTO Ma€ JIUISHKY 3 HETaTUBHUM
nugepeHiaIbHUM OIOPOM;

3 - TynensHuii miox; 4 - OgHONEPEXiTHUN TPAH3UCTOP

11. IIpu 3aMuKaHHI KJIHOYA nepexiiHui npouec y koJi puc. 1, ne R=100 Om,
C=40 mx® i E=10 B, npakTu4Ho 3aKiHYy€TbCH 32 Yac:

C
E T Puic. |

1-5wmc; 2 -8Mmc;  3-12wmgc; 4—15wmc




12. I'padiune 300pa’keHHsI IKOTO JIOTIYHOI0 eJIeMEHTA HaBeeHO Ha puc. 1.?

—1 =1

Puc.1
1-1-Hl;  2-ABO-HI; 3 -BukntouyeHe ABO; 4 - BuknoyeHe ABO-HI

13. Y AkMX OIMHUISIX BUMIPHOETHCA MATHITHUN NOTIiK?
1—-renpu; 2-Bebep; 3 —Barr; 4 —ammep

14. Ilpu 3amukaHHi kjaw04a y yac =0y koai pwuc. 1, ne
e(t) =100-+2sin(w-t+45°) B, R=10 OM, X, =10 OMi @w=314 ¢ 3HaueHHS
cTpymy npu t> 3t Oyne:

e(t) L

Puc.1

1-10A; 2-5A; 3-20A; 4 -5A

15. SIkuii HAMIBNPOBITHUK HA3UBAKTH <«IIPKOBHUM» 200 «HANMIBIPOBITHHUK 3
AiPKOBOIO MPOBIIHICTION ?

1- HamiBNPOBIJHUK, CTPYM B IKOMY CTBOPIOETHCS LUISIXOM 3allOBHEHHS
€JIEKTPOHAMHM 30BHIIIHBOI OPOITH aTOMIB KPUCTAJIIYHOI PELIITKH, B IKUX HE
BHCTAYya€ OJJHOTO €JIEKTPOHA ;

2 — HaIiBNPOBIHUK, CTPYM B IKOMY CTBOPIOETHCS MEPEMIIIEHHSIM CBOO1THUX
€JIEKTPOHIB M)XK aTOMaMU KPUCTAJIYHOI PELIITKH;

3 - HaMBOPOBITHUK, CTPYM B SKOMY CTBOPIOETHCS IIJITXOM TIEPEMIlIeHHS HOHIB;
4 — HaMIBOPOBIJHUK, CTPYM B SIKOMY CTBOPIOETBCS MO3UTHUBHUMU 3apsaMu.

16. IlpaBuibHUIA cIOCI0 BKJIIOYEHHS TPHUHHUCTOPA:
4 4 4 0

-




17. MIM — monyasinist — ue:

1 - 3MiHA aMIUTITYU IMITYJIbCIB T€HEpaTopa MPSIMOKYTHUX IMITYJIBCIB I
BILUIMBOM YIIPABJISIIOUO1 HANpyru; 2 - 3MiHa ¢a3u IMITyJIbCIB FreHepaTopa
BHCOKOBOJIbTHUX 1IMITYJIBCIB ITi/] BIUTMBOM YIPaBJISIOYOi HAPYTH; 3 - 3MiHA
TPUBAJIOCTI MPSMOKYTHHMX IMITYJIbCIB HAa BUXO/Il TeHEpaTopa I1iJl BIUIMBOM
yIPaBIIAIOYOi HANIPYyTH; 4 - 3MiHA YaCTOTH TeHepaTopa TaKTOBUX IMITYJILCIB.

18. Marepiaa i30J11ii 3aTBOpPa M0JILOBOI0 TPAH3UCTOPA BiJl MiIKIAAKY :
1- nakodapOoBa 130is1is; 2 - OJIIMEpHA IJTIBKA; 3 - ABOOKHUC KpEeMHiIo; 4 -
noJiiMepHa IJIiBKa.

19. OcHoBHUIT MapaMeTp MOJIbOBOT0 TPAH3UCTOPA, [0 XAPAKTEPU3YE
MiICUJIIOBAJIbHI BJACTHBOCTI:

1 - manpyra ictok-ctok U ; 2 - KpyTU3HA XapaKTepUcTuku S; 3 - BXITHUU
Ol'Iip RBX;

4 - koe(illEHT MIJICUIIEHHS IO CTpyMy  J3.

20. IndepenuianibHUi MNiACHJIIOBAY HA NOJbOBUX TPAH3UCTOPAX MIiICHIIOE:
1 - pI3HULIO BXITHUX CTPYMIB lgs — lgy2; 2 - PI3HHILIIO BXIAHUX HAIPYT Uy, -
UexZ;

3 - CyMy BXITHUX CTPYMIB Iq 10,  4- cymy BXimuux Hampyr Usxi + Usx:

21. Mosxe moJibOBHH TPAH3UCTOP NMPANIOBATH NPH 3HAKO3MIHHIN HANPY3i Ha
BUTOLI?

1—rak; 2 - Hi, HaIpyra NOBUHHA OyTH OJTHO MOJSPHOI; 3 - TUIBKH MpHU
IMITYJIbCHOI Harpy3i 3 MOCTIHHOIO CKIIAJOBOIO TTO3UTHUBHOT MOJISIPHOCTI; 4 -
TIJIBKU MPU HETATUBHUX IMITYJIbCaX HA BUTOLIL.

22. SIk HA3UBAETBHCA cXeMa 3i CJIBHUM CTOKOM:

1 - EmiTepHuii noBroproBay; 2 - CTokoBuil MoBTOproBay; 3 - CTOKOBUM
M ACUITIOBAY;

4 - TligcuntoBad CTpymy.

23. lIpuHuun podoru kepoBanoro Bunpsamisya 3 LHIIM — moxyastopom

1 - 3MiHa BETWYMHU MOCTIHHOI CKJIAJIOBOI BHXITHOT HANIPYTH B 3aJICKHOCTI BiJl
TPUBAJIOCTI IMITYJIbCY T€HEpaTopa; 2 - 3MiHa (pa3u IMITyJIbCIB CHHYCOiTHUX
IMITYJIBCIB TIICTISI BX1JHOTO BUCOKOBOJIFTHOTO BHUIIPSAMIISYA; 3- 3MiHA MMapaMeTpiB
BUX1JHOTO TpaHchopmaTopa;

4 - 3MiHa (ha3u BUXIJHUX IMITYJIBCIB.

24. Yomy nopiBHIOE KoedilieHT nyJjabcaniii K7 Bunpsimisiua , rpagik
BUXI/IHOI HANIPYI'W SIKOTO HABeJAeHO HA puc. 1, axmo cepeanst Hanpyra Uo =
20 B; AU=2 B; =400 I'y



t, mxc

Puc.1.

1-20%; 2-5%; 3-10%; 4-05%

25. IndepenuiaibHui MiACHIIOBAY HA OIMOJAPHUX TPAHZUCTOPAX MiICHIIIOE:
1 - cymy Bxigaux Hanpyr Usx; + Usxz; 2 - cymy BxigHux Hanpyr Usx; +
Usx»;

3 - pizHUIIO BXigHUX CTPYMIB AI=Kj7-(Isx; — lsx2); 4 - CyMy CTPyMiB KOKHOTO
BXO4y I@ux: KH'(Iexl +I@x2) .

26. ITo1b0BO# TPAH3UCTOP — Lie HANIBIPOBITHUKOBHIi OMipP, BeJINUMHA SIKOTO
3aJIeKUTh Bia:

1- Big CTpyMy CTOKY; 2 - BiJI CTyMy 3aTBOpa; 3 - B/l BEIMYMHU HAIIPYTH 3aTBOP-
CTOK;

4 - BiJl HaIlIpyTH 3aTBOP- BUTIK.

27. CTpyM 6a3u 0inoJIsipHOro TPAH3UCTOPA, 110 BKJIKYeHu o cxemi CE,
nopiBHIOE 0,5 MA. Sxuii Oyae CTPyM KOJIEKTOPA, IKIIO Koe(piuieHT
NiACWIEHHS] TPAH3UCTOPA MO cTpyMy jaopiBHIOe h2:=100 ?

1-10mA; 2-20MA; 3-100mA; 4-50MA

28. Po0o4a TouKa TPAH3MCTOPHOIO MiICHWIIKOBAYa - 1[e

1 - oHa 3 TOYOK Ha MPSIMOT HABAHTAXKEHHA, 2 - TOUKA Ha KPUBOI BUX1AHOI BOJIHT
aMIIEPHOI XapaKTePUCTUKU; 3 - TOUKA Ha BX1JHOT XapaKTEPUCTHUIIl TPAH3UCTOPA;
4 - Touka Ha TIEpeciueHH1 MPSAMOI JI1HIT HAaBaHTXKECHHS 1 OJHIET 3 JIHINA BUXI1IHOI
BOJIBT- AMIIEPHOI XapaKTCPUCTHUKH.

29. IIpu sikoi HANPY3i BKIWYUTHCS TPHUHICTOP, SIKIIO B cxeMi puc. 1:

Ex=44B; Iy=0,1 MA; XxapaKkTepUCTHKA HABAHTAKEHHS 300pakeHa HA puc.2
(Re=22 xOm) ?
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| —m [1v=0,1 4

0 20 30 y,

Puc.1 Puc.2

1-0B; 2-20B; 3-45B; 4-160B.

30. SAxoi Beruunnm Oyae ctpym Ik, sxmo B cxemi puc. 1 Ex=160 B; 1,=0,5
MA; XapaKTepUCTHKA HABAHTAKeHHs 300paxeHa Ha puc.2 (Rx=2 kOm) ?

KT605A

16=2,5 MA

jpm— 20
| l15
[1.0

0.5

40 80 120 160 200 Uy B

Puc.2

Puc.1

1-20mA; 2-40mMA; 3-60MA; 4-9MA.

6. MeToan HaBYaAHHS
[Ipu BuBYeHHI nucuuIiiHA «EJEeKTpoHiKa Ta
BUKOPUCTOBYIOTBCSA JICKLIWHI 1 JIabOpaTopHi BUAM

MIKPOCXEMOTEXHIKa»
ayIUTOPHUX 3aHATH,

caMOCTiiHa po0OTa CTYACHTIB, KOHTPOJIbHI I1HAMUBIAyaJIbHI 3aBIaHHS IS
OKpPEMHX CTY/ACHTIB, BUXOJYH 3 OCOOUCTICHUX XapaKTEPUCTHUK.

7. ®DOpMH KOHTPOJIIO

[ToTounuii KOHTPOJH 3HAHb CTYJEHTIB 3IIACHIOETHCS PETYJSIPHO Ha
JEKIIHHNX 1 JJA0OPATOPHUX 3aHATTAX IMUIIXOM iX OMUTYBAHHS 3 MPOMIEHOTO
Marepiany. dopmMa KOHTPOJIO 3HaHb 13 3MiCTOBOrO Momyns 1 - pe3ynbratu
BUKOHAHHS JabOpaTOPHUX POOIT 1 MOIYJbHHUX 3aBIaHb. 3MICTOBUN MOAYJb 2
OILIIHIOETHCA 3a pe3yjbTaTaMU BUKOHAHHS JTA0OPATOPHHUX pOOIT 1 TECTOBHX

3aB1aHb.

[TimcyMKOBHIA KOHTPOJIb 3HaHb 3[IIHCHIOETHCS] HA €K3aMeHi.
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8. Po3noaia 0auiB, siki OTPUMYIOTH CTY/IEHTH

OuiHioBaHHSI 3HaHb CTyjAeHTa BinOyBaeTbcs 3a 100-0anbHOIO IIKANIOHO 1
MEePEeBOJUTHLCSI B HAIlIOHAJIBHI OIIHKK 3rigHo 3 Tabn. 1 «llomoxkeHHs mpo
ex3amenu Tta 3anmiku 'y HVYBIll Vkpainu» (Haka3z mnpo yBeJeHHS B [0 BiJl
27.12.2019 p. Ne 1371).

PeliTHHT cTy/AeHTA, Ouinka HanioOHAJIbHA 32 Pe3yJbTAaTH
o0au CKJIaJaHHA
eK3aMeHiB 3aJIiKiB
90-100 Bigminno
74-89 Jlo6pe 3apaxoBaHo
60-73 3a10BilJILHO
0-59 He3anoBiiibHO He 3apaxoBano

JIns BU3HAYEHHSI PEUTHHTY CTyACHTa (Ciiyxada) 13 3aCBOE€HHS TUCHUILUTIHU Ry
(mo 100 6aniB) omepxanuii pertuHr 3 arecramnii R, (mo 30 6amiB) mogaeThcs A0
pPEUTHHIY CTyZEHTa (CilyXada) 3 HaB4aJIbHOI po00oTH Ryyp (10 70 6amiB): Ry = Rip
+ RaTl

9. MeToau4He 3a0e3ne4eHHs
1. EnextpoHHi HaB4YalibHI KYpCH 3 JUCIUIUTIHU:
https://elearn.nubip.edu.ua/course/view.php?id=2652
2. KoHCTeKT JEKIi 3 TUCIUTUTIHY.
3. [Ipesenraiiitdi MaTepiaiu 10 Kypcy JEKIIii.
4. MeronuyHi  BKa3iBKM JI0 BHUKOHAHHS J1a0OpaTOpHUX pOOIT 3 JAUCHHUIUIIHUA
«EnexTpoHnika 1 MikpocxemorexHikay. [lyzanos A.Il.- BugaBauuuii nuentp HYbill,
2014 p.-61 c.
5. KmumentoBchkuii O.A., JlaBincebkuii JI.C.TexHiuHi 3acoOu aBTOMAaTHKH.
MeroauuHi BKa3iBKM J0 BHKOHaHHS jgabopatopHux poOiT. —K.: BunaBHuuunii
uentp HAY, 2002. - 57 c.
6. Omuc mabopaTopHUX poOIT 3 BUKOHAHHSAM HaOipHOTO TONIA «ENekTpoHikay.
XKutomupcrke my0OIiyHe akiioHepHe ToBapucTBO «EnexkrpoBumiproBauy, 2013.- 6
C.

10. PexomengoBana Jiiteparypa

OcHoBHA

1. EnexTpoHika Ta MIKpOMpOIleCOpHA TEXHIKAa: HaB4YaibHuN mOCiOHWK / B.IL.
Cennko, B.II. Jlucenko, O.M. IOpuenko, B.€. Jlykin, A.A. Pyaencekuit. — K.:
Arpocsit, 2019. — 676 c.

2. Hosaupkuit A.O. EnexrpoHika Ta MikporpoiecopHa TexHika.— Kuis : KIII im.
Irops Cikopcbkoro, Bua-o «Ilomitexunika», 2023. — 489 c.

3. Ksitka C.O. Enextponika Ta MikpocxeMoTexHika. [linpyunuk. — MemTonoss:
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Bunasanuo-nomnirpadiunumii nentp «JIrokey, 2019. —223 c.
4. M.B. Jlykinwk, B.I1. Jlucenko, B.€. Jlykin, A.M. I'mankuii, C.A. I1IBopoB,
A.A. Pynencokuii, A.A. 3aBepTkid. TexHiuHi 3acoOu aBromatuzaiii (Yactuna 1,
Yactuna 2). —Hixun: Bunasens I1I1 Jlucenko M.M., 2018. =567 ¢. (U.1), 418 c.
(4.2).

JlonmomiskHa
1. EnekTpoTexHiKa Ta OCHOBU €JeKTpOoHiKU: miapyyHuk / A. M. I'ypxiii, C. K.
Memaninos, A. T. Henbra, B. M. CniBak. — Kuis : Jlirepa JIT/I, 2020.
2. Hectrepuyk .M. Bosk O.I0. EnekrporexHika, eJIeKTpOHIKa Ta
MIKpOMPOIIECOPHA TEXHIKa: METOJAWYHI BKa31BKH ISl BUKOHAHHS JIaDOpaTOPHUX
po0it.- Memitonouns: Jlroke, 2018.
3. Minux B.I., [llaBronkin O.0. Minux B.I., [llaBronkin O.0. EnekrpoTexHika,
€JIEKTPOHIA, Ta MiKponpouecopHa TexHika. [linpyunuk.-Kuis: Kapasemia, 2018.-
688 c.
4. O.B. Bosna, A.A. 3opi, O.A. llltena Ta in. Cy4acHi MIKPOKOHTPOJIEPH B
€JICKTPOHHIN Ta 1H(OopMaIIiHO-BUMIpIOBaANIbHIHM TexHili. HaBd. moci6. —
IToxposcwk: JIBH3 «/lonHTY», 2020. — 311 c.

Indopmamniiini pecypcu
1. Kyzemxo H.A. Koncmekt mnexkuii 3 aucuumuniagd —"EjexkTpoTexHika,
€JICKTPOHIKA Ta MiKkpompoliecopHa TexHika — Tepuonins: THTY, 2023. — 51 c.
https://elartu.tntu.edu.ua/handle/lib/41785",
2. EnexTpoHika Ta MIKpOTIpOIleCOpHa TeXHiKa.
https://docviewer.yandex.ua/view/0/?
3.HaBuanbHo-iHpopMmariiinuit mopran HHI eHepretnku i aBTOMaTHKU
http://energ.nauu.kiev.ua/
4.Cucrema MO/JICJIIOBAHHSS Electronics Workbench
https://docviewer.yandex.ua/view/0/?

JIeKkTop A0oueHT I'nagkuin A.M.
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