





BUIIPOMIHIOBAHb 3 MaTepiajlaMH Ta MPUCTPOSIMUA CEHCOPHOI
CICKTPOHIKH, Tally3edl 3acTOCYyBaHHS MIKPOEIEKTPOHHMX
CEHCOPHUX CUCTEM, a TAKOXK O3HAMOMJICHHS 13 CYy4aCHUMU

pamiaiiiHo CTIMKUMU CEHCOpaMH 10HI3YOUOI0
BUIIPOMIHFOBAHHSI.
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1. bonecta IM. ®isuka TBepaoro Tuia. JIbBIB:
Bupasanumii nientp JIHY imeni IBana dpanka.-2003.-
480 c.
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OO6car kypcey 3aranenuii o0csr 180 roa. AyIuTOpHHX 3aHITh — 64 Tox.:

32 roj. - NEKUIHHUX 3aHATh, 32 IO - TA0OPATOPHUX 3aHSTh.

CamocrTiiina podora — 116 roj.

OuikyBaHi B pe3ynbrari BUBUEHHS JAHOTO KYPCY CTYACHT OBHHEH:
pe3yJIbTaTH 3HATH. XAPAKTEPUCTUKH JUKEpEN pamialii, MeEXaHI3MH
HABYAHHS B3a€MOJII pajialii 3 TBEPAUMH KPUCTATIYHUMH TUJIaMHU Ta

npwiajaMi Ha ix OcHOBL. CrnocoOW MiABUIICHHS
paniauifHoi CTIHKOCTI CEHCOPHHUX CHUCTEM Ta MPUYHMHH iX
Jerpajanii;

BMIiTH. BHKOPUCTOBYBAaTH 3HAHHS ()I3MYHUX MPHUHLIAIIIB
B3a€MOJIIi pajiamii 3 MPUCTPOSIMH CEHCOPHOT €IEKTPOHIKH
JUIS €KCIIEPUMEHTAIBHAX JOCHIIKEHP OCHOBHUX MPOOJIEM
JIerpajailli IpucTpoiB €ICKTPOHIKH.




[Ticns BHBYEHHS Kypcy 3a00yBaui HaOyAyThb TaKhAX
KOMIIETEHTHOCTEH 1 MPOTrPaMHUX PE3YJIbTATIB:

3K1. 3paTHicTh A0 aOCTPAKTHOIO MHCIECHHS, aHAI3Yy Ta
CUHTE3Y.

3K2. 31aTHICTh CHUJIKYBATUCS ACPKABHOK MOBOIO SIK YCHO,
TaK 1 MMCbMOBO.

3K3. 31aTHICTh CHUIKYBATHCS 1HO3EMHOKO MOBOIO.

3K4. 3natHicTh MPOBOJAUTH JOCIIIKEHD HA BIAMOBIAHOMY
PiBHI.

3KS5. 3parHicTh A0 MNOIIYKY, OOpOOJICHHS Ta aHami3y
1H(popMalli 3 pI3HUX JUKEPEN.

CK1. 3parHicTh €(pEKTMBHO BHKOPUCTOBYBATH CKJIQJHE
KOHTPOJIbHO-BUMIPIOBAJIBHE, TEXHOJIOTTYHE Ta
JNOCHIAHMALBKE OOJaJHAHHS MPU  JOCHIDKEHHSX Ta
BAPOOHUITBI MarepianiB, KOMIIOHEHTIB, NOPWIAMIB 1
NPUCTPOIB  MIKPO- Ta  HAHOCHCTEMHOI  TEXHIKH
PI3HOMAHITHOTO IPU3HAYEHHS.

CK2. 3nartHiCTh 3A1MCHIOBATH TECTYBaHHS Ta JIArHOCTUKY
OpWIaaiB Ta OOJIaTHAHHS, a TAKOX OOPOOJICHHS 1 aHai3
OTPUMAaHMX PE3YJIbTATIB.

CKS5. 3parnicte  aprymeHTyBatd  BHOIp  METOJIB
PO3B’sI3aHHS CKJIQAHMX 334a4 1 npodjaeM MIKpo- Ta
HAHOCHCTEMHOI TEXHIKW, KPUTHYHO OL[IHKOBATH OTPUMAHI
PE3yJIbTAaTH Ta APTyMEHTYBATH MPUHAHSATI PILICHHS.

CK6. 3paTHICT KOPUCTYBAaTUCS CYYaCHHMMH CUCTEMaMH
NOLIYKY Ta aHali3y HayKOBO-TEXHIYHOI 1H(opMaLii,
MPOBOJUTH MATCHTHUM TONMIYK 1 JOCHIKCHHS Ta
3MIMCHIOBATH 3aXKUCT IHTEJEKTYaIbHOT BIIACHOCTI.

CKS8. 3parHicTh BUKOPUCTOBYBATH MPO(UIbHI 3HAHHS Ta
NPAKTUYHI HABUYKH JJIs JTOCIIUKCHHS, PO3POOJICHHS 1
ONTUMI3alii MarepiaiB Ta NPUCTPOIB  CEHCOPHOI
EJICKTPOHIKH.

P4. 3acTocoByBaru crienianizoBaHi KOHIENTY AJTbH1 3HAHHS,
10 BKJIFOYAKOTh Cy4YacHI HAyKoOBl 3J00yTKM, a TaKOX
KPUTUYHE OCMUCIICHHSI Cy4YacHUX MpooJieM y chepl MIKpO-
Ta HAHOETIEKTPOHIKH, JUISl PO3B’3YBAHHS CKIIAJHUX 3a4a4
npo(deciiHOT AISITBHOCTI.

P5. BinbHO choijkyBaTvcs AEPXKaBHOK Ta 1HO3EMHOKO
MOBaMH YCHO 1 TUCBMOBO AJisi OOrOBOPEHHS MPOodeciiHmuX
npoOyieM 1 pe3yabTaTiB dISIbHOCTI y cepl MIKpo- Ta
HAHOENIEKTPOHIKH, TPE3EHTALLll pE3yJIbTATIB JOCTIIKEHb Ta
1HHOBAI[IAHUX TTPOEKTIB.

P6. Po3pobnatm BHpoOM Ta KOMIIOHEHTH MIKpPO- Ta
HAHOCHCTEMHOI TEXHIKM, BpPAaxOBYKOUl BHMOTH JO iX
XAPAKTEPUCTUK, TEXHOJIOTIYHI Ta PECYPCHI OOMEKCHHS,




BUKOPUCTOBYBAaTH Cy4YaCHI I1HCTPYMEHTH aBTOMATH3allii
NPOCKTYBaHHSI.

P11.  JocnijmkyBati  mpomecu y — MIKpo-  Ta
HAHOCJIEKTPOHHUX CHCTEMAX, MPUIaiax il KOMIOHEHTaX 3
BUKOPUCTAHHSIM CYYaCHUX €KCIIEPUMEHTAIBHAX METO/IIB Ta
oOnaiHaHHSs, 3A1HCHIOBATH CTATHCTUYHY 0OpOOKY Ta aHaTi3
PE3YNbTATIB €KCIICPUMEHTIB.

P16. locnimxyBaTh, TPOEKTYBaTH 1 PO3pOOISTH MaTepiaid
Ta MPUCTPOI  CEHCOPHOI  EJICKTPOHIKH,  PO3YMITH
NEPCIECKTUBU  IXHBOTO  BUKOPHUCTAHHS Y  CYyYacCHUX
CEHCOPHUX CUCTEMAX PI3HOMAHITHOTO MPU3HAYCHHSI.

Karouogi ciioBa

CeHcop, €NIEKTPOMArHiTHE 10HI3YHOUE BHITPOMIHIOBAHHS,
CEHCOP pajiailli, [erpajais mapaMeTpiB 3a Jii pamiaii.

dDopmMmar Kypcy Ounuid.
Temu Jlue. CXEMA KYPCY
HigcymroBuii IcnuT B KiHII CEMECTPY.
KOHTPOJIb, (popMa
IIpepexBizuTHn J1J1sl BABUEHHSI KyPCY CTYACHTH NOTPEOYIOTh OA30BUX 3HAHB

y rany3i 17 — EnexTpoHika, aBToMaTu3ailis Ta eJICKTPOHHI
KOMYHIKAaIIii.

HaBuaJunHi MeToan
Ta TEXHIKH, SAKi

Jlexuii, mpe3eHTanli, 1HTEPAKTHBHI BIPaBH, J1abOpaTOpH1
3aBAAHHS, TPYNOBI Ta MIATPYNOBI 3aBJAHHS, TUCKYCIS.

OyayTh PobGora B cucremi Microsoft Teams paas 3a1ACHEHHS
BHKOPHCTOBYBATHCH | MOJIYJIBHOTO  KOHTPOJIO, 3aBAHTAKCHHS  BUKOHAHUX
MiJ 9Yac BUKJIAJAHHS | TaOOPATOPHHUX 3aBJAHb.

Kypcy

HeoOxinne [TepconanbHmii koM 'toTep, cnekrpodoromerp CD-28,

00/1aTHAHHS JDKEPEIIO 10HI3YKOYOT 0 €JICKTPOMArHiTHOTO
BunpoMinioBaHHs YPC-1.0, ekciepuMeHTalIbHI yCTAaHOBKU
JUIS  JOCTIDKCHHS — PalialifHO-CTUMYJIbOBAHOT  3MIHU
€JICKTPOMPOBITHOCTI TOHKMX IIJIIBOK Ta MPOBIIHOCTI
KPUCTAIIYHUX MarepiajiB JUIsi CEHCOPHUKH, EIINCOMETP
JIED-3M-1.

Kpurepii OuiHOBaHHS 3HAHb CTyJACHTA 3AlicHIOeThes 3a 100
ouiHIOBaHHsI(OKPeMO | OabHOO WIKaoK0, S0 6asiB 3a MOTOYHY yCHINIHICTh 1 50 —
AJIs1 KOPKHOT0 BHY | 3 ICIIUT (€K3aMEH)

HABYAJIbHO [ToTOYHMI KOHTPOJIb 3HAHb CTYJACHTIB 3MIHCHIOETHCS MiJ
AISLILHOCTI) yac npoBeaeHHs JsadoparopHux 3aHsaTh (30  Oamis).

MonynbHHAH KOHTPOJIb MPOBOAWTECS 2 pa3 BOPOAOBK
cemectpy (2x10 GamiB). CeMecTp 3aKIHUYETHCS 3aXHUCTOM
3BITIB 3 JIAOOPATOPHUX POOIT 3 HABYAJBLHOT TUCIUILIIHU Ta
icnutoM. [1i1 yac ceMecTpOBOrO KOHTPOJIIO BPaXOBYHOThCS
pe3ysabTaTH  371a4i  JIaDOpaTtopHUX 1 MOIYJIBHHUX
KOHTPOJIBHUX  poOIT Ta MOUCBbMOBO-YCHOTO  ICHUTY
(€K3aMeHYy ).




AkanemiuHa a00podecHicThb: OUIKYEThCS, 10 POOOTH
CTYJICHTIB OyAyTh iX OPUTIHAJBLHUMH JOCIIKECHHAMU YK
MIPKYBaHHSIMHU. BusBnenns O3HAK aKaJeMIvyHOi
HEJOOPOYECHOCTI P BUKOHAHHI JTJAOOPATOPHUX POOIT Ta
(opMyBaHH1 3BITIB € MIACTABOI JUIs iX HE3apaxXyBaHHHS
BHKJIQQ4eM, HE3ICKHO BiA MacmTabiB IUiariary 4
oOMaHy.

BiaBinyBaHHS 3aHSATH € BAXXIABOIO CKJIAJIOBOK) HABYAHHSI.
O4iKy€eTbes, OO0 BCl CTYJCHTH BIJBIAKOTH YCI JIEKIIi Ta
naGoparopHi  3aHATTSS  Kypcy. CTyAeHTH  MOBUHHI
1H(QOpMYyBaTH BHKJIQJaya MPO HEMOKIMBICTH BlABLAATH
3aHATTS. Y OyIp-SKOMY BHIAIKy CTYIEHTH 3000B’s13aH1
JOTPUMYBATUCS TEPMIHIB BUBHAUYEHUX JIJISI BAKOHAHHS BCIX
BHJIB POOIT Ta 1HAWBIAYAJbHUX 3aBJIaHb, MEpPen0aYeHUX
KyPCOM.

Jliteparypa. Ycs jiteparypa, Ky CTYJEHTH HE 3MOXKYTh
3HANTH CaMOCTIHHO, Oy /i€ HaJlaHA BUKJIaJaueM BHKJTFOYHO B
OCBITHIX [UIIX O€3 mpapa il mepeaadi TPETIM 0ocodaMm.
CTyJIeHTH 3a0X0YYIOThCS JO BUKOPUCTAHHS TAKOXK W 1HIIOT

JiTeparypu  Ta  JOKEpEN,  SKAX ~ HEMAE  cepen
PEKOMEHIOBAHUX.

Ilonituka BUcTaBJeHHsT OajiB. BpaxoByroTbcs Oanu
HaOpaHi Opd  NOTOYHOMY  KOHTPOJl  (BUKOHAHHS

JadbopaTopHUx poOIT, MOIYJIB), CaMOCTIMHIA poOOTI Ta
Oamu miacyMKoBoro icnuty. [lpy mpomy 0OOB’SI3KOBO
BpPaxXOBYIOTbCS MPUCYTHICTh HA 3QHITTAX Ta AKTUBHICTh
CTYJEHTA MiJ Yac JabOpaTOPHUX 3aHAThH, HEIOMYCTUMICTh
OPOMYCKIB Ta 3ami3HCHb HA 3aHATTS, KOPUCTYBaHHS
MOOUTBHMM  TE€Ne(POHOM, IJIAHIIETOM YW  IHIIUMH
MOOUTbHUMHM MPUCTPOSIMM TIJ Yac 3aHATTS B LIIAX HE
NOB’S3aHUX 3 HABYAHHSM, CHOUCYBaHHS Ta [Ulariar;
HECBOEYACHE BUKOHAHHS MOCTABJIICHOTO 3aBJAHHS 1 T. 1H.
Konni ¢popmMu NOpPYyLIEHHS aKaAEMIYHOI JOOPOUYECHOCTI HE
TOJIEPYFOThCSI.

IIuranus 70 icnurty

[lepenik muTaHb 1 3aBAaHb AJIs MPOBEACHHS M1ACYMKOBOI
OLIIHKK 3HAaHb YCIX TEM KYpPCy [0 KOHTPOJIBHHX POOIT
PO3MIIIIEHO HAa BE€O-CTOPIHII AUCIUIIIIHH.

OnuryBaHHS

AHKETY 3 METOI0 OLIHIOBAHHS SIKOCT1 Kypcy Oyje HaJaHO
MiCJisi BUBYCHHSI KYPCY.

CXEMA KYPCY
@®opma | JliTepatypa. .
. _oopMa patyp 3aBnanHs (1abopaTtopHa Tepmin
Twx | Tewma, nian, KOPOTKI Te3U |AisanbHOCTI| Pecypcu B
. poborta), rox. BUKOHAHHS]
(3amsiTTs) | IHTEpHETI
Tema 1. CtabinbHicTh Bcerynne 3aHATTS. 1, 2 Tix.
1,2 | mapamertpiB Ta HagifinicTs | Jlekuis [ 1,2, 6 [HCTPYKIis 3 TEXHIKU ceMecTpy




eKCILTYyaTAUIIHUX XapaK-
TEPHUCTHK NPHCTPOIB
CEHCOPHOI eJIeKTPOHIKH.
[Ipobnemu cTabiTbHOCTI
XapaKTEPUCTHKH MPUIIAAIB
H/Tl enekTpoHiku. [ToHsATTS
HaIHHOCTI TUCKPETHUX
€JIEMEHTIB MPUCTPOIB
CYYaCHOI €JIEKTPOHIKH.
[puunan nerpanaruii
BJIACTUBOCTEH MaTepiaiiB 1
MIPUCTPOIB CEHCOPHOI
enekTponiku. Yacosa i
eKCIUTyaTaliiiHa qerpagamis
napameTpiB: - iHTepaAuQy3is
Ha MeXax po3aiiay

HATITi BIIPOBI THUK-

HAIT BIIPOBITHUK,

HAITi BIIPOBI THUK-META,

- B3aeMHa 1udysis;

- penakcariist BHy TPiIIHIX
HAIpY KeHb;

- Iist 30BHIILIHIX YAHHUKIB
(Temmnepatypa, armocdepa,
pamiarisii T. 1.).

Cnocobu 3abe3nedeHHs
HaIHHOCTI TUCKPETHUX
€JIEMEHTIB MPUCTPOIB
enekTpoHiku. TexHoNoriYHI
HETOCKOHAJIOCTI
BUPOOHUIITBA 1 TPoOIIEeMH
crabini3anii mapaMmeTpis
npuctpois. IIpornozysanns
3MiH , CIOCOOU ITi ABULIEHHS
CTaOUIBHOCTI MapaMeTpiB
NPUCTPOIB EIEKTPOHIKH 32
nii Ha HUX pajiarii.

Oe3nexu. O3HAWOMIIEHHS
3 HACJi JKaMU
YOPHOOUJTBCHKOI
karactpodu. 2 rof.

3,4

Tema 2. MexaHizmu
TpaHcdopmauii eHeprii
ioHizyrouoro
BHUIIPOMIHIOBAHHS B
KPHCTAJTIYHUX TBEPAUX
Tinax.

Jlxepeno pamiani, ix
XapaKTEPUCTHKH Ta
MEXaHI3MH B3aEMOAIi 3
HABKOJIUIIIHIM
CepeOBUILEM.
ITeperBopeHHst eHeprii
€JIEKTPOMArHITHOTO
10HI3YIOUOTO
BUTPOMIHIOBAHHS B
KPUCTAJIYHUX TBEPANX
tinax. OCHOBHI e(heKTH, 10

Jleknist

2,3

O3HalioMJIeHHs 3
IHCTPYKII€EO T
NPUHIUIIOM [ii JuKepena
X-BUMPOMIHIOBAHHSI.
Jl>xepena BakyyMHOTO

Y ©-BHITPOMIHIOBAHHSI.
OnuHULI BeTUYHH
NOTJIMHYTO 1

€KCIO3HLI HHOI 103
pamiawii. 2 rox.

3, 4 Tuxk.
CEeMeCTpy




MPOTIKAOTh B TBEPAUX
TiJIax TPH iX OMPOMIHEHHI 1
¢dotoedhekT, KOMITOH
edexT, edpeKT yTBOpEHHS
€JIEKTPOHHO-TIO3UTPOHHHUX
nap. Ix 3anexuocTi Bin
eHeprii nagarvux GOTOHIB.
Cxema TpaHchopmartii
eHeprii 10HI3yI04YO0ro
€JIEKTPOMArHITHOTO
BUTPOMIHIOBAHHS B
TBEPJUX TiJIaX.

5,6

Tema 3. MexaHizmu
reHepauii pagiauiinux
nedexTis B
AieJIeKTPUYHHX Ta
HANIIBNPOBITHNKOBHX
KpHCTAJaX.
EdexTuBHICTh reHepartii
pamiamiitHux nedexTiB B
JI'K:

- BIUIMB aHIOHHUX 1
KaTIOHHHMX JOMIIIIOK;

- BIUIUB CTPYKTYPHOL
TOCKOHAJIOCT] BUX1THHUX
Marepiais;

- BIUTHB TEMIIEPATypH
OTPOMIHEHHSI,
IHTEHCHBHOCTI MTOTOKY X-
IPOMEHIB Ta iX eHeprii;
EdexTuBHiCTh reeparii
paniamiitHux nedexTiB B
KpucTanax Si, a TAKOXK B
OKCHJIax Ta HITPUIAX
KPEMHIO.

Jleknist

1,2

BumiproBaHHS CIeKTpiB
ONTHUYHOTrO MOTIMHAHHS
BUXITHUX KPUCTAJIIIHIX
3paskie (NaCl, NaCl-H™
NaCl-OH", Si, SiO2,
SiN.). 4 rox.
OzHailioMIIeHHs 3
METOIUKOIO
enincomeTpii. 2 rox.

2

5, 6 THK.
CEeMeCTpy

7,8

Tema 4. Pagiauiiino-
CTHMYJIbOBAHE JIeTYBAHHS
HANIBNPOBIIHNKOBHX
CIOJIYK.

Panianiitne neryBaHHS
HAIli BIIPOBI THUKOBHX
kpuctanis. Monna
iHIUTaHTas. AMopdaui
CTaH HarliBIPOBI THUKOBUX
kpucraiis. Audysis
TOYKOBUX Ae(EKTIB B

HAITi BIIPOBI THUKOBHX
Kpucrajax. PamianiiHo-
CTHMYJIbOBaHa AUQy3is
TOUYKOBHUX Ae(]eKTiB.

Jleknist

4,5,6

PospaxyHoxk
koedimieHTiB 1udysii
TOUYKOBHUX pajiaritHux
nedextiB. 4 rox.

9, 10 Tux.
CEeMeCTpy

Tema 5. Pagiauiiino-
CTHMYJIbOBAHI 3MIHH

Jleknist

1,4

Jlocni IKeHHsT
3QJIEKHOCTEN

9, 10 Tux.
CEMECTpPY




napameTpiB HOCIiB 3apsaay
Y HANIIBIPOBIAHHKOBHUX
KpHCTAJaX.
PanianiiHo-cTUMY TIbOBaHA
3MiHa e1eKTPOpI3HUHUX
XAPAKTEPUCTHK (Hacy JKUTTS
HOCI1B 3apsiy, pyXJIHBOCTI 1
KOHIIEHTpAIlli HEOCHOBHUX
HOCI1B 3apsily ) B KpUCTaJIax
KPEMHI0 (YUCTUX Ta
JIETOBAaHUX JOMIIITKAMH)

paniamuiiftHO-
CTUMYJIbOBAHOI 3MIHH
€JIEKTPOIIPOBIAHOCTI
TOHKHX ITIBOK B
3aJIEKHOCTI BIf
TEXHOJIOTIYHUX YMOB 1X
dbopmyBaHHs. 6 TOJ.

11
12

Tema 6. . Pagianiiino-
cTuMyJaboBaHi 3Minn BAX
KpeMHI€BHX i repMaHieBHX
AIOTHUX CTPYKTYP.
PanianiiHO-cTUMY IbOBaHA
3miaa BAX kpemHieBuX Ta
repMaHi€EBUX J1OTHUX
CTPYKTYD;

npsima BiTka BAX B
Jlana3oHi MaJTUX 1 BEJTUKUX
NPUKJIAICHUX HATPYT.
3MiHM NaiHHS HAPYT pP-N-
CTHMYJIbOBAaHHX 3MiH B
KpPHUCTaJaX KPEMHIIO.

- 3BOpOTHS BiTka BAX
KPEMHI€BUX Ta T'€PMaH1EBUX
TIOJTHUX CTPYKTYP.
Tpancdopmauiss BUNPAMHUX
BJIACTUBOCTEN!

crocoOu i ABUIIICHHS
pamiamiitHol CTIHKOCTI p-n-
CTPYKTYp Ha 6a3i KpeMHIIo 1
TepPMaHilo.

Jleknist

2,5

JlocniIKEHHST KIHETUKH
HaKOIMUYEHHS
pamiamiiHux 1edexTiB B
Mmarepianax CeHCOPHOI
EIeKTPOHIKU. 6 TOJ.

11, 12
THIK.
ceMecTpy

13
14

Tema 7. lis
€JIeKTPOMATHITHOT 0
ioHizyrouoro
BHUIIPOMIHIOBAHHSI HA
XaAPAKTEPHCTHKH
cTadiniTpoHiB.

Jist eNeKTPOMAarHiTHOTO
10HI3YIOHUOTO
BUTPOMIHIOBAHHS Ha
XapaKTEPUCTHKU HU3bKO- 1
BHCOKOBOJIETHHX
crabimitpoHis. [Tapamerpu 1
KOHCTPYKTHBHI
OCOOJIMBOCTI, SIKI BILUTMBAKO
Ha paniaiiiHy CTIHKICTb
ctabimTpoHiB. 3amaya
ONTUMAJIbHOI KOHCTPYKIi
cTabI TPOHIB 3 TABUHHUM 1
TYHEJIbHIM MEXaH13MOM
poOOK.

Jleknist

MonenroBanHs
panianiiftHO-
CTUMYJIbOBAHUX 3MiH
BAX ctalimiTpoHiB 3
PI3HUMH MeXaH13MaMHu
€IIEKTPOHHOTO MPOOOIO.
4 ron

13, 14
THIK.
ceMecTpy




15
16

Tema 8. Cnocodu
NiABHINEHHA pagianiiiHol
cTiiikocTi MaTepiaJiB i
NpHJIaJiB CEHCOPHOI
€JIeKTPOHIKH.

Jlerpananisi TpaH3UCTOPHHUX
crpyktyp (MOH, p-n- p, n-
p-n) 3a mii pamiamii Ta
criocoOu i IBUINEHHS iX
paniamiifHoOl CTIHKOCTI.
TpansucropHi
TEPMOCEHCOPH Ta iX
pamiaiiiiHa CTiHKICTb.

Jleknist

[TincymMKoBe 3aHATTSI.
VY3araqbHeHHs
MpOOIeMHUX TUTAHb.
2 ron.

15, 16
THIK.
ceMecTpy




