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Kadeapa ¢iznunoi enekTpoHiku

SATBEPKYIO»
Jlekan

Amnppiii Hetpe6a
« » 2023 poky

Po0ouya nporpama HaBYAJIbHOI JUCUMILTIHA

@i3u4Hi Npouecy HA NOBEPXHi TBEPAUX Tijl
IJISl CTY/IeHTiB

rajly3b 3HaHb 10 «IIpupomandi HAYKWI»

CHEIIATBHICTh 105 «[IpuknagHa ¢izuKka Ta HAaHOMATEPiaIn

PiBEHb BUINOI OCBITH IpyTHi (MaricTepChbKHiA)

OCBITHS Iporpama «IIpukmnagna dizuka Ta HaHOMaTEPiAI»

BUJ JUCLUILIIHA BHOiIpKOBa
<I)opMa HaB4YaHHA JCHHA
HaBuanbauii pik 2024/2025
Cemectp 3
Kinbkicts kpeautisa ECTS 3
MoBa BUKIaiaHH YKpaiHCchbKa
dopma 3aKITII0YHOTO KOHTPOIIIO 3aITiK

Buxnanau: Ctpixa Makcum BitamifioBuy, a.¢.-M.H., npodecop, mpodecop
Kadeapu Ppi3udHOT ETESKTPOHIKA

[Tpononrosano: wa 20 /20 H. p. ( « » 20 p.

Ha20 /20 H.p. ( ) « » 20 p.

KHUIB 2023



Po3poonuk: Ctpixa Makcum BiraniiioBud, a.¢.-M.H., podecop, mpodecop
kadenpu Qi3uUHOT eNEKTPOHIKU
«3ATBEPIKEHO»
3aBimyBau kadeapu Hi3uIHOT eNEKTPOHIKH

Amnatomniit BEKJINY

[Tporokomn Ne 34 Bim « 29 » uepBus 2023 p.

CxBaJIeHO HAyKOBO-METOJUYHOIO KOMICi€l0 (paKylIbTeTy pamiodi3uku, eIeKTPOHIKU Ta
KOMIT FOTEpPHUX CUCTEM

[Ipotokon Ne  Bixm « » 2023p.

['onmoBa HAyKOBO-METOAMYHOT KOMiCii Cepriit PAJUEHKO

« » 2023 poky.




Po6ouya nporpama HaBYaJIbHOI AUCHUILTIHH
@i3u4Hi Npouecy HA NOBEPXHi TBePAUX Tij

(2 kypc OP Marictp, 3 cemecTp)

Bcrworo roagnn 90 ron.
Jlekmin 28 ron.
KoncynpTarriit 1 ron.

CamocriiiHa po6ota ctyaeata 61 ron.

dopma 3aKITIOYHOTO KOHTPOJIIO - 3aJTiK

1. Craryc nucuumniinm.

Hapuanpna pmucnumiina «@I3WYHI TpOllECH Ha TMOBEPXHI TBEPAUX TUD» €
BUOIPKOBOIO AMCUIMILIIHOIO MIATOTOBKHU (PaxiBIiB 3a OCBITHIM PiBHEM «MaricTp» raiysi
3Hanp «10 Ilpupognuui Haykm» 31 cmeuianbHOCTi «105 Ilpukmagna ¢izuka Ta
HaHOMAaTepiaIn».

2. IlonepeaHi BUMOI'M /10 ONNAHYBAHHA 200 BUOOPY HABYAJIBHOI AMCUMILIIHM.

Hapuanpna gucrumurina «@i3U4HI TPOIECH HA MOBEPXHI TBEPAUX TLT» 0a3yeThCs
Ha IUKI JUCHUILIIH IpodeciiHOl Ta NMPaKTHUYHOI HiATOTOBKH, 30KpeMa, «KBaHTOBa
MexaHika», «KBaHTOBa Ta HamNIBIIPOBIAHUKOBA EIEKTPOHIKa», «Di3uka TOBEPXHI»,
«®Di3uKa KOHJIEHCOBAHOTO CEPEIOBUIIIAY.

3. AHoranisi HaBYaJbHOI Aucuuiutinu. Kype «®i3udHi nporiecu Ha TOBEPXHi
TBEPAUX Ti» - HEOOXiHA ckiamoBa (popmyBaHHs mpodeciitHoro cBiTorisaay (axibiis
31 cremianbHOCTI «lIpukianna ¢izuka Ta HaHOMaTepianu». B HhOMY 3 €IMHOI TOYKHU
30py PO3IMIIANAOTHCS MUTAaHHA (DI3UKU IPUIOBEPXHEBUX MPOIECIB MPOBIMHOCTI, fAKI
JeXaTh B OCHOBI pOOOTH HAWIONIUPEHIMIUX MPUCTPOIB Cy4aCHOI HAIMMIBIPOBITHUKOBOT
CIEKTPOHIKM —  TPAH3UCTOPIB  METal-JiCIICeKTPUK-HAMIBIPOBIAHUK, JI€  KaHaj
MPOBITHOCTI peani3yeTbcs B TOHKIA INpUNOBEpxHEBi o6nacti. OcoOnuBy yBary
3BEpHYTO Ha KaHAJIU IMOHMKEHOT BUMIPHOCTI, SIKi MPAIIOIOTh Y Jialla30H1 HAHO/IOBXKHUH,
Ta Ha QyHIaMeHTanbHI (i3udHI 0OMEXEHHS Ha NUISIXY JalbII0i MIHIATIOPHU3AIlli TAaKUX
KaHaJliB, a TAKOX HA MPUJIAJX Ha OCHOBI TpadeHy Ta iHmmMX cydacHux 2D marepiainis,
Ta Ha CydYacHI MOJIeJi ONMHCY TaKuX KaHamiB (TpaHcmopTHa monens Jlanmayepa-/larra-
Jlyanctpoma, MaccadyceTcbka MOJIeTh BIPTYyaldbHOTO BHUTOKY). 3 YCIX TeM IMporpamu
CTYJIGHTH TapajiebHO OTPUMYIOTh 3HAHHSA AHTJKMCHKOT HAYKOBOi TEPMIHOJIOTII B
o0csarax, JOCTaTHIX IS TPOYUTAHHS AHTIIOMOBHHX JIKEpeNl 13 BH3HAYCHOI TEMH,
PEKOMEHIOBAHUX JJISl CAMOCTIHOTO OIPAIIOBAHHS.

4. 3aBnaHHs (HaBYAJbHI 1ii):
1. TlormuOiieHO BWBYMTHM HAWCYYacHINIl MiAXOAXW JO OIKMCY OCHOB poOOTH
TPAH3UCTOPIB  METAI-IICICKTPUK-HAIIBIIPOBITHUK 3 TPUIIOBEPXHEBUM  KaHAJIOM



MPOBITHOCTI HAHOJIOBKMHHU Ta TIOHWKEHOI BUMIPHOCTI;

2. y3araJpHUTH BLAOMI MOHATTS KypciB «®di3mka mnoBepxHi», «KBaHTOBa Ta
HAMIBIOPOBITHUKOBA  €JeKTpoHika» Ta «®di3uka KOHAEHCOBAHOTO CEPEIOBHILAY,
MIPOCTEKUTH B3aEMO3B’SI30K JIOCTIKEHb MPOBIMHOCTI MPUIIOBEPXHEBOTO KaHATY 3
IHIIMMHA KOMIIOHEHTaMH MIITOTOBKU; MPOJEMOHCTPYBATH 3aCTOCYBAaHHS TEOPETHUYHUX
BIZIOMOCTEM 10 pO3B’sI3aHHS MPAKTUYHUX Ta EKCIIEPUMEHTAIbHUX 33124,

3. IOKJIaCTH OCHOBY JUJIsl 3aCTOCYBaHHS 3HaHb, yMiHb, HABUYOK 1 KOMYHIKaIii y
npodeciitHiil AiTHPHOCTI, PO3BUTOK JIOTIYHOTO Ta AHAIITUYHOTO MUCJICHHS CTY/ICHTIB;

4. mpUIIENUTH BMIHHS PO3B’SI3yBaTH MPUKJIAAHI 3aa4l METOIaMU TPAHCIOPTHOI
moxeni Jlannayepa-Jlarra-Jlynnctpoma.

JlucuuiiiHa ckepoBaHa Ha (POPMYBaHHS IPOTPAMHUX KOMIIETEHTHOCTEH:

3K 3. 3nanHs Ta po3yMiHHS MPEAMETHOI 00JacTi Ta PO3yMiHHS MpOoQeciitHOi
JISITBHOCTI;

3K 4. 3naTHICTh CIIUIKYBAaTHCS I€P>KaBHOIO MOBOIO SIK YCHO, TaK 1 MUCEMOBO;

3K 5. 3gaTHICTH CIIKYBATHCS 1HO3EMHOIO MOBOIO;

3K 8. 3maTHICTh BUMTHUCS 1 OBOJIOAIBATH CYYaCHUMHU 3HAHHSMU;

3K 9. 3patHicTh A0 mOmIyKy, oOpoOsieHHA Ta aHanmizy iHdopmamii 3 pi3HHX
TDKEpet;

@K 5. 3pgaTHicTh OpaTH ydacTh y po3poOIll cxeM (i3MYHUX EKCIECPUMEHTIB Ta
oOpaHH1 HE0OX1JHOTO O0JIaHAHHS Ta MPUCTPOIB IS IPOBEIACHHS CKCIIEPUMEHTY

@K 9. 3gaTHICTH 10 MOCTIHHOTO TOTJIMOJICHHS 3HaHb B Taly3l MPHUKIAIHOI
¢bi3uku, THXKEHEPil Ta KOMITIOTEPHUX TEXHOJIOT1;

@K 10. 3gaTtHicTh pO3yMITH 1 BAKOPUCTOBYBAaTH CY4aCHI TEOPETUYHI YSIBICHHS B
ray3i Gpi3uku I aHaJi3y CTaHiB Ta BIACTUBOCTEH (PI3MUHUX CUCTEM;

®K 11. 3pmarHiCTh BUKOPUCTOBYBAaTH METOAM 1 3acO0M TEOPETHYHOTO
JIOCTIKEHHSI Ta MaTEMaTHYHOTO MOJCIIOBaHHS [UIsi Onucy (Gi3MuHUX 00'eKTiB,
MIPUCTPOIB Ta MPOIIECIB;

@K 12. 3maTHICT, BUKOPUCTOBYBATH 3HAHHS MPO (i3UYHY MPHUPOAY OO'€KTIB Y
poOoTax MO CTBOPEHHIO HOBHUX NPWIAJIB, amaparypu, OOJaJHaHHS, MaTepialiB 1
PEYOBHH, 30KpeMa, HaHOMAaTepiaiB.

[Iporpamui pe3yabTaTd HABYAHHS:

I[TPH 1. I'muGoki 3HaHHA B Taly3l CydacHOi NpUKIAAHOI GBUKKA 1 (i3uKK
HaHOMAaTepialiB,

ITPH 4. 3HanHs 1HO3€MHOI MOBH;

[IPH 5. 3HaHHA eTWYHUX Ta COI[IATBHO-EKOHOMIYHUX OCHOB Cy4YacHOTO
CyCHUIbCTBA;

[IPH 6. 3naxoauTu 1 aHami3yBaTH HAYKOBO-TEXHIYHY iH(OpMAIli0 3 PI3HHUX
JOKEepeTl 3 BUKOPUCTAHHSAM CYyYacHHUX 1H(QOPMaIiHHUX TEXHOJIOTIH;

[TPH 7. 3acrocoByBatn (i3WyHi, MaTeMaTH4HI Ta KOMITIOTEPHI MOJENI st
JOCITDKCHHS (DI3WYHUX SBHIIL, IPUJIAIB 1 HAYKOEMHUX TEXHOJIOT1H;

[TPH 8. 3maxoauTy mMpoOrpecuBHi Ta IHHOBAIIWHI PillIEeHHS MPOOJIeM 1 3aBIaHb
MpY BUKOHAHHI HAYKOBO-TEXHIYHUX TPOEKTIB;

[TPH 12. InTepnpeTyBaTi HAyKOBO-TEXHIYHY 1H(OPMAITIFO.



5. Pe3yJbTaTH HaBYaHHSA 32 AMCUUILIIHOIO:

Pesynerar HaBuanus (1, 3HaTH; 2, BMITH; 3,

KOMYHIKaIis; 4, aBTOHOMHICTh Ta
BiJIIOBiTATBHICTE)

Kon

PesynbpTar HaBuUaHHS

®opmu (Ta/abo Meronu
1 TexHoJOri1)
BHUKJIQJAaHHSA 1
HaBYaHHS

Meronu OIiHIOBaHHS
Ta IOPOrOBUN
KpUTEpii OIliHIOBaHHS
(3a HEeoOXimHOCTI)

Bingcorok y
i ICYMKOBiH
OLIHII 3
ITUCLUILTIHI

CTYOCHT IIOBMHCH 3HATH!

JICKITIHHI 3aHSATTS,
3aHATTS 3
BHUKOPHCTAHHSIM
MaTEMATUYHUX ITAKETIB

ITUCEMOBI MOZYITBHI
KOHTPOJIBHI po0oTH,
OITiHFOBAHHS
BUKOHAHHS 3aBIaHb
IUISL CAMOCTIMHOT
pobotu

1o 50

1.1

OcHoBHI (i3uyHi SBUIIA B
MIPUIIOBEPXHEBOMY KaHAII
MIPOBIAHOCTI TPAaH3UCTOPA METAII-
JlieTIEKTPUK-HAT BIIPOBI THUK

1.2

Mozenb TepMOIEeKTPOHHOT eMiciil
JUTSL ONTUCY TPAHCIIOPTY B KaHAI

1.3

Monenp BipTyaJIbHOTO BUTOKY IS
OIIMCY TPAHCIOPTY B KaHAII

1.4

Mopens Jlannayepa-/larra-
JlynarcTpoma i Onucy TPaHCHOPTY
B KaHaJIl

L.5

@Di3u4yHI OCHOBH TEXHOJIOTIN
MacmTaOyBaHHs TpaH3ucTopis M/IH

1.6

OynnameHTanbHi Gi3MdHI 00MEKESHHS
Ha MaclITa0yBaHHS TPAH3HCTOPiB
MJH

1.7

«MacauyceTcpky MOJEIb
BIPTYyaJIbHOTO BUTOKY» IUISI OIIUCY
TPaHCIOPTY B KaHAMI

1.8

®i3ngHI 0cOOIUBOCTI pOOOTH
TPAaH3HCTOPIB 1HITMX KOH(DIrypamiii, Ta
Ha OCHOBI HOBITHIX MaTepiamis
(rpacen)

CTYIICHT MIOBUHCH BMITH:

JIEKIIHHI 3aHATTS,
3aHATTS 3
BUKOPHCTAHHSIM
MAaTEMATUYHUX ITAKETIB

ITUCEMOBI MOIYITbHI
KOHTpOJIBbHI po0oTH,
OIIIHIOBAHHS
BUKOHAHHS 3aBIaHb
IUISL CAaMOCTIMHOT
pobotu

o 35

2.1

OTPUMYBAaTH OCHOBHI PIBHSIHHS IS
BAX tpan3uctopa B miHiifHi# 00macTi
Ta 001aCTI HACHICHHSA

2.2

aHaTI3yBaTH BHECOK Pi3HUX (i3MUHKX
MEXaHI3MIB y HACHYECHHS CTPyMY B
KaHaJl

2.3

OTPUMYBATH B paMKaX METOLY
BipTyBasIbHOTO BUX0y BAX
tpauzucropa M/IH B ycbomy miama3oni

Harmpyr

2.4

OTPUMYBATH B paMKax TPACIIOPTHOI
mozeni Jlanpayepa-/larra-Jlynactpoma
BAX tpanzucropa M/IH B ycromy
Jliana3oHi Hanpyr

2.5

aHami3yBaTd (pi3UUHI YUHHHUKH, 1O 110
HaKIaal0Th (HyHIAMECHTAJIbHI
00MEXEHHSI Ha MacIITa0yBaHHS
TPaH3MUCTOPIB.

KomyHikamis

JIEKIIMHI 3aHATTS,

o 5




3aHATTA 3
BHUKOPUCTAHHAM
MaTCMaTHYHHX ITaKCTiB

3aTHICTH TPaAMOTHO OyIyBaTn
3.1 | KOMyHIKaIlif0, BUXOISIYH 3 METH 1
CHUTYyaIlil CIIIIKyBaHHA

JICKIIIHI 3aHATTS, ITUCEMOBI MOZIYITBHI
3aHATTA 3 KOHTPOJIBHI po0OoTH,
BHUKOPHCTAHHSIM OIliHFOBAHHS

4 ABTOHOMHICTD Ta BiAIOBigaIbHIiCTD mo 10

MaTEMATUYHUX [TAKETIB BHKOHAHHS 3aBJaHb
IUISL CAMOCTIMHOT
pobotu

MPOAEMOHCTPYBATH PO3YMiHHS
0co0HUCTOI/MepCcOHATBHOT
BIJIMOBiIATBHOCTI 32 Tpodeciitii Ta/abo
YIPaBIiHCHKI PilIeHHS, 5IKi 0a3yl0ThCs
Ha BUKOPUCTAHHI MaTeMaTHYHIX
METO/IIB

4.1

6. ChiBBigHOmMIEHHs pe3yJbTATiB HABYAHHA JMCUMIUIIHM i3 NPOrpaMHHMM
pe3yJIibTaTaMi HABYAHHS

Pe3y.]'ll>TaTl/I HABYAHHS JUCIUILIIHH

Iporpamui pe3yasTaTu
HaBYaHH3 111213141516 1.7|1.8(21]23[23|24]25]|3.1]|4.1

[NPH 1. I'maOoki 3HaHHA B
rajfy3i Cy4acHOI NPHUKIaIHOI
¢bizuku i ¢izukn
HaHOMaTepiaiB

IIPH 4. 3HagHs 1HO3eMHOI
MOBH

[IPH 5. 3HaHHga erMyHHUX Ta
COLIaJIbHO-EKOHOMIYHHUX +
OCHOB CY4aCHOT'0 CYCITIJIbCTBA;

[NPH 6. 3naxomut; i
aHaJi3yBaTU HayKOBO-
TeXHIYHy  iHpopmamito 3
pi3HHX JoKepen 3
BHUKOPUCTAHHSM CY4acHHUX
iH(pOpMaIIITHIX TEXHOJIOTIH.

[1PH 7. 3acTocoByBaTH
¢i3nyHi, MaTeMaTH4HI  Ta
KOMITIOTEpHI ~ Mozemi  Jist
JOCITIKeHHS] (DI3UIHAX SIBUIIL,
MpHUJIaiB 1 HAyKOEMHHX
TEXHOJIOT1H.

ITPH 8. 3HaXOAUTH
MPOTrpeCUBHI Ta 1HHOBaWiKHI
pimieHHs mpobieM 1 3aBIaHb +
MpH  BHUKOHAHHI  HAayKOBO-
TEXHIYHUX ITPOEKTIB

IMIPH 12. TIHTepmperyBaTi
HayKOBO-TEXHIUHY + |+ | +
iHpOopMaIliio.




7. Cxema ¢popMyBaHHS OLIHKH
7.1. ®opMHu OLIHIOBAHHSI CTYAEHTIB: PIBeHb OCATHEHHsS BCIX 3allJTAHOBAHUX PE3yIbTaTiB
HaBYAaHHS BM3HAYA€ThCS 3a pe3ylbTaTaMHM HAIMMCAHHS IMHCHBMOBHUX KOHTPOJBHUX pOOIT 1 3a
pe3yabTaTaMi BUKOHAHHS CaMOCTIMHHMX 3aBAaHb. Biiiag pe3ynbTaTiB HaBYaHHS Y IMIJICYMKOBY
OIIIHKY, 32 YMOBH iX ONAHyBaHHs Ha HAJIEKHOMY PIBHI 1 YCHIIIHO 3/1a4i BCiX J1aOOpaTOPHUX
pOOIT HACTYITHHIA:

- pe3ynbraru HaBuaHHA 1.1 — 1.8 [3HanHs] 1o 50 %;

- pe3ynbrar HaByaHHA 2.1 — 2.5 [BMiHH#A]| — 10 35%);

- pe3ynbrar HaBuaHHA 3.1 [KoMyHikanisi] — 10 5%;

- pe3ynbTar HaB4YaHHA 4.1 [aBTOHOMHIiCTH Ta BianoBigaabHicTs | — 10 10%.

@®opMH OLIIHIOBAaHHS CTYJIEHTIB:

ceMeCcTPpoBe OLIHIOBAHHS: KOHTPOJIb 3IHCHIOEThCS 3a TAKUM HpuHLMIOM. HaBuanbHuit
CEeMeCTp Mae JiBa 3MICTOBI MOAyIi: y 3micToBui Moayib 1 (3M1) BxoasaTs Temu 1-5, y 3MiCTOBHI
Moayib 2 (3M2) Bxoaath Temu 6-9. [licis 3aBeplieHHS BIAMOBITHUX T€M MPOBOASTHCS /Bl
MUCbMOBI MOJAYJBHI KOHTPOJIbHI poO0TH. [l)11 BU3HA4YEHHS PIBHS JOCSITHEHHS PE3yJbTaTiB
HaBYAaHHS 3aBJaHHA I MOIYIbHOI KOHTPOJIbHOI poOOTH MEpeBIpsAI0OTh  YMIHHS
PO3B’3yBaTH KOHKPETHI 3ajaui (yHKIIIOHAJIBHOI €JIEeKTPOHIKUM Ta po30uparucs B poboTH
KOHKpeTHUX nmpuiaaiB. O00B’sI3KOBUM ISl JIOITYCKY JI0 3aJIIKy € HarmucaHHs 1-i Ta 2-1 MOTy/ibHIX
KOHTPOJIbHUX POOIT 3 KUIBKICTIO OaiiB He MeHIie 15 Gais.

nigcymMkoBe oniHwBaHHA (y ¢opmi 3amiky): ¢opma 3aliKy — NHCbMOBO-YCHA.
Ex3amenartiiinuii O1eT 3aiKy CKIagaeThbes 13 2 MUTaHb, KOKHE TMUTAHHS OLIHIOEThCS Bia 0
1o 20 6aniB. Bevoro 3a 3amik moxkHa otpumatu Big 0 1o 40 GamiB. YMOBOIO JOCATHEHHS
MO3UTHBHOT OL[IHKY 32 JUCLUILIIHY € OTPUMaHHA He MeHII HiK 60 6aiiB, MpH 1IbOMY OIIHKa
3a pe3yibTaTaMU HaBYaHHA 2 [BMIHHSA| 1 4 [aBTOHOMHICTH Ta BiINOBIOANBHICTH| HE MOXKE
O6ytu mMeHmor HiK 50% Bix MakcuManbHOro piBHs (15 1 5 6aniB BiANOBIIHO), OLIHKA 3a
3aJIiK He MOKe OyTu MeHIIo0 24 6aiB.

YMOBH JOIYCKY A0 HiAICYMKOBOIO 3aJIiKy: YMOBOIO JONIYCKY 10 3aliKy € OTPUMAaHHs
CTYIEHTOM CyYMapHO HE€ MEHIIE, aHDK KpumuuHO-po3paxyHkoeuti minivym 35 6banie 3a
cemecTp. CTyaeHTH, sIKi OPOTATOM ceMecTpy HaOpaid CyMapHO MEHINY KUIbKICTh OajiB, HDK
KPUTUYHO-PO3PaXyHKOBUN MiHIMyM 35 OaiB, Wisi OJepyKaHHs JOMYCKY J0 3Ky 0O0OB’S3KOBO
MOBMHHI HAIICaTH Ha HEOOXiJHY MOPOroBY KUIbKICTh OB JIOAATKOBY KOHTPOJIBHY poOOTY 3a
MarepianoM BIATIOBITHOTO CeMECTpPY Ta JOCKIAAaI0Th TOMAIIHI 3aBIaHHS IS MIIBUIICHHs OasiB 3a
BUKOHAHHS CAMOCTIIHOT pOOOTH.

VY BunazKy BiICYTHOCT1 CTY/ICHTA 3 OBaKHUX NPUYMH BIIIPALIIOBAHHSA Ta Mepe3iayl MOLYIIbHIX
KOHTPOJILHUX POOIT 3MIHCHIOIOTHCS Y BIIIOBIAHOCTI 10 ,,I10J105keHHsI PO TOPSZIOK OLIHIOBAaHHS 3HAHD
CTYZICHTIB IIPU KPEAUTHO-MOIYJIbHIA cucTeMi opraHizauii HaBuaibHOro mpouecy” Bin 1 sxostas 2010
POKY.

7.2. Opradizanisa  ouiHoBaHHS (0008 ’43K080  3A3HAYAEMbCA  NOPAOOK  OpeaHizayii
nepeodoaueHux pooouol0 HABUANLHOIO NPOSpPAMOI0  (hOopM  OYiHIOBAHHA 13 3A3HAYEHHAM
OpieHmMosan020 2papixKy oyiHIO8aHHSL):

Ouyinrosanns 3a ghopmamu KOHMpomo:

3M1 3M2
Min. — 6anis Max. — b6anie | Min. — 6anis Max. — 6anis

MonynbsHa
KOHTPOJIbHA 15 30
pobora 1

MonaynbHa
KOHTPOJIbHA 15 30
pobora 2

Bukonauns 5 6




CTyJACHTaMH1

CaMOCTIHHUX PoOIT
Opienmosanuii epaix OYiHIOEAHHS:
Opienmognuil nepioo 05 30itICHeH S
810N06I0HOT hopma oyiHIOBaHH S
MoyibHa KOHTPOJIbHA JKOBTCHb
poborta 1
MoynbHa KOHTPOJIbHA KIHEIIb JIMCTOIA/[a-I0YaToOK TPY/IHS
pobota 2
BuKoOHaHHS CTY/ICHTaMU CAaMOCTIHHHUX pOOIT [loyatok rpyaHs
Ho06ip GamiB/moiaTkoBa KOHTPOJIBHA poOoTa rpyJeHb
Ta/abo IOCKIIaIaHHs IOMAITHIX 3aBJIaHb
3aitik JIpyra MoJIOBUHA TPYJIHS

Pospaxynox 6anie, axki cmyoeHm ompumye npu YCniwHitl 30a4i 3a1iKy:

3micToBHiA 3MicToBHiA 3aik [TincymkoBa

MOJYJb 1 MOMYJIb 2 OIIIHKA
Minimym 15 15 24 60
Maxkcumym 30 30 40 100

7.3. lllkaua BigmoBigHoOCTI OIIHOK

Orminka (3a HarioHanbHOMO mKanoro) / National grade

PiBens mocsaruens, % / Marks, %

3apaxoBaHo / Passed

60-100%

He 3apaxoBano / Fail

0-59%

8.TemarnuHmii IUIaH Kypcy

3micTroBHUIT MOoayJb 1

Ha3Ba Temu Ta KOpOTKHUI 3MICT

KinekicTs roauu

Bcro | Jlexnn
ro 11

JIabo
paro
pHI

CPC

Berym. [loBepxHs Ta mpUIOBepXHEBUH map 3i
3MIHEHUMH  moA0  00’emy  Qi3uyHHMH
BJIACTUBOCTSIMU. [IpunoBepxHeBu
(MPUKOHTAKTHU) BUTHH 30H y
HAIIPOBITHUKY.

VY3aranpHeHa MOENb MPOBITHOCTI €IEKTPOHIB
Jlanayepa-/larra-JIynacrtpoma. [TonsTTa
KoedillieHTa TPOXOHKCHHA 1 4YHCIIa MOJ
npoBigHocTi. ®opmyma Jlamgayepa A
MpoBimHOCTI. DEepMIBChKE BIKHO MPOBITHOCTI.
KBanTyBaHHS TPOBIAHOCTI — TEOPETUUHE
nepeadadeHHs 7§ €KCIIEpUMEHTAITbHE
MiATBep/UKEeHHs. bamictmana 1 nudysiitHa
npoBinHicTh 2D cuctem y wmomem JIJJL
[TonsTTst 6AICTUYHOT PYXITUBOCTI €JIEKTPOHIB.




Cyuacuuit MOSFET - 0OynoBa, Ha3BH
TEepMiHaJiB, pO3MipH, (I3UYHI NOPUHIUIH
¢yHkiionyBaHHs, MiHiaTIopu3amiss. Cxema

BBIMKHEHHS MOSFET. Buxinai Ta
nepenaBaibHi BOJIBT-aMIIEPHi
XapaKTEPUCTUKH. OcHoBHI METpUYHI

xapaktepuctukn ~ MOSFET.  Enepreruuni
miarpamu  kaHany mnposigHocti MOSFET.
[lonarTs mpo BIpTyadbHHMI BUTIK 1 00JAcTb
BiATHHY KaHany. EQekt 3HmkeHHs Oap’epy,
3ymoBiiennii Butrokom (DIBL).

Mopenb TepMOEIEeKTPOHHOT eMicii Jyisi omucy
ctpymy B MOSFET. IlosicHeHHsT HasBHOCTI
JiHIAHOT 00sacTi Ta 001acTi HACHYCHHS B 1IN
moxem. Ctpym uyepe3 kaHanm MOSFET vy
MOJZIEi BIpTyaJdbHOT'O BHUTOKY: (opmyina s
JHIHOT oOnacTi BuximHol BAX 1 mst oOmacti
Hacu4YeHHS. Mojenpb Il CTpyMy HaCHYCHHS 3
3aJTy9CHHSIM TIOHSATTSI PO BIATHH KaHATY.

dopmyBaHHS 1HBEPCHOTO KaHay 3
enekTponHoto TmpoBigHicTIO y MOSFET Ha
OCHOBI  KpemHil0  p-tumy. Po3B’s3aHHA
piBasaas  Ilyaccona-bompnmana.  Kpurepii
MOSIBY IHBEPCHOTO KaHAJTy MPOBITHOCTI.

KontponbsHa podoTa

3MicTOBHUI MOIYIb 2

Hampyra ©Ha 3atBOopi Ta  IOBEPXHEBUI
MOTEHINial. PyXnuBuii eneKTpoHHUI 3apsm y
MacuBHii cTpykTypi MOS Ta B TOHKIN SOL
JIBoBuMmipHa enexTpoctatuka MOS Ta momaens
BIPTYaJbHOI'O BUTOKY.

Tpancnoptoa  moxens  Jlannmayepa-/laTra-
Jlyunctpoma T1a  Oamictmuni  MOSFET.
bamictuuna MmIBUAKICTD  IHXKEKTYBaHHS B
HaHoTpaH3ucTopax. O0’enmHaHHS OATICTHYHOT
MOJIEJTI 3 MOJICJUTIO BIPTYaJIbHOTO BUTOKY.

Poscissaus €JICKTPOHIB Ta MOJIEJIb
npoxopkeHHs kanany MOSFET. O6’eqnanns
MOJIEJIi MIPOXOJKEHHS Ta MOJIENI BIpTYaJIbHOTO
BUTOKY. di3zuka HAHOTPAH3UCTOPIB:
dbyH1aMeHTaTbHI 0OMEKESHHS.

OcHoBu (i3uku rpadeHy: 30HHA CTPYKTYpa,
MPOBIMHICTh Ta po3cissHHsA HOCIiB. [lomboBuit




TPaH3UCTOp Ha OCHOBI TpadeHy: dYoMy
BYTJICIIEBA €JIEKTPOHIKA HE CTala MaCOBOIO.

KonTponbna pobota
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