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BCTYII

HNuctumuiina "EnexTporexHiuHi MaTepiaau" € OCHOBOK I TIUOOKOIro
pO3yMiHHS Ta €(QEKTUBHOIO 3aCTOCYBAaHHS PI3HOMAHITHUX MarepialiB y ramysi
CJIEKTPOTEXHIKM Ta EJIEeKTPOHIKU. 3HAHHS BIACTUBOCTEHW MarepiaiiB, TakKuX SK
MPOBIIHICTb, JIEJIEKTPUYHI Ta MarHiTHI XapakKTEPUCTUKH, € HAI3BUYaHO BaXJIMBUMHU
UL pO3pOOKH HOBUX Ta BJIOCKOHAJEHHS ICHYIOUMX €JIEKTPOTEXHIYHUX MPUCTPOIB. 3
OTJISITy HAa UIBUAKHHA PO3BUTOK CyYaCHHUX TEXHOJOTIH, pOJIb eNeKTPOTEXHIYHUX
MaTepialliB y CTBOPEHH1 1HHOBAIIITHUX PIIIEHb CTa€ BCe OLIbII aKTyaIbHOIO.

CamocTiiiHa po0oTa Ta MPaKTUYHI BIANPAIIOBAHHS MalOTh HAa MET1 CHPUATU
PO3BUTKY AaHATITUYHUX Ta JOCIHITHUIBKUX HABUYOK CTYACHTIB, 3a0€3MeunTH
MOXJIUBICTh TJIHOMIOTO BUBYEHHS TEOPETUYHHMX AaCIEKTIB JAUCIMIUIIHU 4Yepe3
MpPaKTUYHE 3aCTOCYBaHHS OTPUMAaHUX 3HaHb. BaXXIMBUM € BMIHHS CTYZCHTIB
MPaBUWJIBHO OOUPATU MaTepiau Jisl KOHKPETHUX YMOB iX 3aCTOCYBaHHS, OI[IHIOBATH 1X
€JICKTPUYHI Ta MarHiTHI BIACTUBOCTI, a TAKOX PO3YMITH B3a€MO3B'S30K MIX (Di13HKO-
XIMIYHUMH XapaKTepUCTUKAMU MaTepialliB 1 iX €(pEeKTUBHICTIO B €IEKTPOTEXHIYHUX
cucTemax.

MeronuyHi pekoMeHJaIlil, MO MICTAThCSI B IIbOMY IOCIOHHKY, HAIliJIeHI Ha
JOTIOMOTY CTyJCHTaM Yy TIpolleci CaMOCTIHHOI pOOOTH, MOKJIWKAaHI JTOMOMOTTH
e(EeKTUBHO OMpAIIOBATH OCHOBHI TEMHU KYypCy, MPOBECTH EKCIEPHUMEHTH Ta aHali3
PEe3yIBTATIB, 110 T03BOJISIOTH C(POPMYBATH KOMITJIEKCHE PO3YMIHHS €IEKTPOTEXHIYHUX
MmaTepianiB. PekoMeHnyeTbes peTenbHO BUKOHYBATH 3aB/IaHHs, aHaI13yBaTl OTPUMaHI
pe3yNbTaTy, NOPIBHIOBATH iX 3 TEOPETUUYHUMU JAHUMHU Ta (POPMYIIIOBATH BUCHOBKH,
10 CTOCYIOTBCSI 3aCTOCYBaHHS PI3HUX MaTepiajiB y pealbHUX yMOBaX.

Jlani MeToIMYHI peKOMEHIallii MICTATh JeTalIbHI IHCTPYKII 7151 CAaMOCTIIHOTO
BUKOHAHHS 3aBJIaHb, & TAKOXK MOPaau I ePeKTUBHOI opraHizailii poOoTH, T0ITOMOTY

B MIJATOTOBII IO MPAKTUYHUX 3aHATH. AJPKE JIMIIE CUCTEeMAaTH4YHA 1 IIIECIpSIMOBaHa



po0OTa JO3BOJIUTH AOCATTH INTUOOKOTO 1 BCEOIYHOTO PO3YMIHHSA KypCy Ta 3a0€3MeUnTH

BHUCOKY SIKICTh 3HAaHb y Tajly3l eIEKTPOTEXHIYHIUX MaTepialiB.



1. OPTAHI3AIISA CAMOCTIMHOI POGOTHU TA BIAIPAIIOBAHD

Pesynprat;  camocTiiiHOT poOOTH CTYACHTIB OIIIHIOIOTHCS BHKJIaJAad4eM
BIJIMOBITHOTO KYypCY.

dopMHU KOHTPOJIIO CaMOCTIMHOI pOoOOTH OOMPaAIOTHCS BUKIAMAYEM 3 TaKHUX
BapiaHTIB:

- 1HAMBIAYaJbHUN a00 KOJEKTUBHUN MPOEKT, MNeperdaueHuid HaBYaJIbHOIO
MporpaMor0 3 AWCIHUIUIIHM a00 OKPEeMHX MOJYJIB, IO MOTPeOyroTh (HopMyBaHHS
MPAaKTUYHUX HABUYOK 1 YMIHb CTYJICHTIB;

- TIOTOYHHUM KOHTPOJIb HA OCHOBI BUKOHAHHS MPAKTUYHUX a00 JabOpaTOpHHX
pooiT;

- MOTOYHHUIN KOHTPOJIb 3aCBOEHHS 3HaHb HA OCHOBI OIIIHKHM YCHOI BIATIOBiAl Ha
MUTAHHS, MOB1IOMJICHHS, JOTOBI/I TOIIO (HA MPAKTUYHUX 3aHATTSIX);

- BUPIIICHHS CUTYAIIHUX 3aBJlaHb;

- KOHCIIEKT, BUKOHAHUI 3 TEMH, 1110 BUBYAIACS CAMOCTIIHO;

- TeCTyBaHHS, BAKOHAHHS MMMCbMOBOT KOHTPOJIBHOI POOOTH;

- CTarTsd, Te3W BHUCTYNy Ta IiHINI myOmikamii B HAyKOBOMY, HAyKOBO-
MOMYJIAPHOMY, HABUAJILHOMY BHJIaHHI TOIIO 3a MiJICYMKaMH CaMOCTIMHOI HaBYaJIbHOT
1 HAyKOBO-AOCIAHOT POOOTH:

1) MixnapogHoi HAyKOBO-TIPAKTHUHOI KOH(EpPEHIli MOJOIUX Y4YeHHX,
acripaHTiB 1 cTyZieHTiB «IlepcriekTBHA TEXHIKA 1 TEXHOJIOT11»;

2) Bceykpaincbkoi HAyKOBO-TEXHIYHOT IHTepHET-KOHPepeHinii « TexHIuH1 HayKu
B YKpaiHi: CydacHi TCHJCHIIIT PO3BUTKY.

- JIOTOBiAL 3a MIJACYMKaMH CaMOCTIMHOTO aHami3y Ta JOCIIIKEHHS
MpeACTaBICHUX TeM (MArOTYyBaTH JOIMOBiAb Ta TMPE3CHTAIII0 3a pe3yjbTaTaMu
TTOCITIJIDKEHHS ).

[Ipn BUKOHAHHI 3aBAaHHS 3 CAMOCTIMHOI pOOOTH HEOOXITHO MOTPUMYBATHUCH

HACTYITHUX IPaBUI:



1. [lepen BUKOHAHHSIM CaMOCTIHHOT POOOTH MOTPIOHO MOBHICTIO O3HAHOMUTHUCS
31 3MICTOM 3aBIaHHs, MiAIOpaTu MOTPiOHYy JiTepaTypy, BU3HAUUTU YCl MapaMeTpH
BUKOHAHHS 3aBJIaHHS.

2. Pe3ynbTaToM BUKOHAHHS CAaMOCTIHHOT pOOOTH € BUKOHAHE 3aBJIaHHS Ta 3BIT,
KWW BUKOHYETHCS 1HAMBIAYaJbHO MHUCHMOBO, BIacHOpPYY Ha mamepi ¢gopmary A4.
OdopmieHHs 3BITY:

- wpudT - Times New Roman;

- po3Mip wpudty -14 xerens;

- IHTEpBaJI MIXK PSAJKAMH - MIBTOPA;

- ab3ar - 12,5 MM, mos:

- BEpXHE, HUKHE — 20 MM,

- J1iBE — 25 MM,

- mpase — 15 mm;

- TEKCT JOMOBi/I a00 3BITY MOBHHEH BUKOHYBATHCA 3 1HXXKEHEPHOIO PaMKOIO,
3pa3oK SIKoi 300pakeHO B IOAATKY 2;

HyMepallis CTOPIHOK - 10 IIEHTPY HIXKHBOTO TOJIS.

3pa3ok ohopMIIEHHS! TUTYIBHOI CTOPIHKH HABEICHO Y JOJATKY 1.

3. Ilicns mepeBipkH KOXKHOTO 3aBAaHHS BHKJIAgadyeM, CTYJIEHT 3000B’s3aHUM
YCYHYTH JOIYIICHI TOMUJIKH, TICJIS YOTO BUKOHATH YCHHUM 3aXUCT BUKOHAHO1 pOOOT,
1HaKIIE BiH HE JIOMYCKAEThCS /10 BAKOHAHHS HACTYITHOTO 3aBIaHHS.

4. Yci Buay caMOCTIMHOT poOOTH TOBMHHI OYyTH 371aH1 Y BCTAHOBJICHUH rpadikoM

tepMiH. Buknagau dikcye dhakT 37a91 KOKHOI poOOTH Ta BUCTABIISE OIIIHKY B KypHAJL



2. XIJ BAKOHAHHS CAMOCTIMHOI'O 3ABJIAHHS

1. O3HalioMJIeHHS 3 TeopeTHYHUM MaTepiajioM. [lepes BUKOHAHHSM 3aBIaHHS
HEOOX1THO 03HAHOMHTHCS 3 OCHOBHUMM ITOHATTSIMM, III0 BUBYAIOTHCSA HA BIJIOBIIHIN
JIEKIIii, @ TAKOX 3 JITEPaTypoOro Ta MaTepiajaMu, SKi € JOCTYITHUMHU B MEXax Kypcy.
PekoMeHyeTbes TIepeunTaT MiIPYYHUKH, CTATTI Ta PECYpPCH, 110 CTOCYIOThCS TEMH
3aBAaHHsA. BUBUMTH OCHOBHI BIACTHMBOCTI IMX MaTepialiB Ta iX 3aCTOCYBaHHSI.
[lepernsnyTu aiarpamu, TabauIl Ta CXEMH, IO UIFOCTPYIOTH BIAMOBIJHI IPOLECH Ta
napameTpis.

2. OsnaiiomuTHCcHa 3i 3MicToM 3aBaaHHsl. [lepmuM eTanmoM BUKOHAHHSA
3aBAaHHS € O3HAHOMIIGHHS 3 3MICTOM 3aBJaHHS, MiAiOpatu MOTpiOHy JiTeparypy,
BU3HAYUTH yCi MapaMeTpyu BUKOHAHHS 3aBIaHHS.

3. BuxonanHs TeopeTH4yHOro 3aBAaHHsl. CTyJIEHT CaMOCTIHHO BUKOHYE
MONIYK 1 aHaji3, Ta Ja€ MOBHI BIAMOBIl, HABIAMOBIAHI 3 TEMOIO, MUTAHHS Ta TMPHU
HEOOX1HOCTI OTPUMYE JOTIOMOTY BUKJIa/1a4a.

[Ipu BuUKOHaHHI 3aBHAaHHS, CTYJIEHT CAMOCTIHHO MOBHHEH BUKOHATH TOMIYK i
aHaJi3 HayKoBOi1 iH(oOpMaIlii, MO CTOCYEThCS TEMH 3aBJIaHHA. SIKIIO MO3BOJISIE Yac,
IIyKalTe HayKoOB1 CTaTTl a00 TEXHIYHI 3BITH, B SIKUX PO3IJISIaI0THCS HOBITHI MarHiTHI
MaTtepiajid, OCOONMBO i BUKOPHUCTAHHS B EHEPreTHUYHUX TEXHOJOriax abo
BHUCOKOTOYHIN eneKkTpoHili. BukopucrtoBylite HaykoBi 6a3u ganux (Google Scholar,
Scopus, IEEE Xplore) ams momryky akTyaadbHUX JOCIIIKEHb.

4. 3aBIaHHS HA TBOPYiCTh. Y YacCTHHI TBOPUYMX 3aBJaHb BAXJIUBO HE JIMIIIEC
BUBYHTH MTOTOYHI TCHICHIII1, aJie i CpoOyBaTH OI[IHUTH MOTEHII1aJ HOBUX TEXHOJOTIH.
PexomeHyeThCs 3BepHYTH YBary Ha HOBITHI PO3pOOKH.

5. lonaTkoBi nuTaHHA MJA raudmoro po3yminus. Ha ocHOBI BUKOHaHOTO
3aBAaHHS MIATOTYHTE BIIMOBINI HA MUTAHHS I IIMOoro po3yminas. Lle monomoike
3aKpIMUTA OTPUMaHI 3HAHHSA Ta €(EKTUBHO MIATOTYyBaTHUCA JO €K3aMeHy abo

TCCTyBaHHA.



6. Hanmucanns 3Bity. [licis Toro, sk 310paHo BCIO HEOOXIAHY iH(OpMAIIiTO,
MiArOTYyWTe KOPOTKUU 3BIT. Y HBOMY NOTPIOHO BIZOOPA3UTH KIIOYOBI €Tamu
BUKOHAHHS 3aBJIaHHS, PE3yJIbTATH aHAIIi3Yy.

3BiT Mae OyTH CTPYKTYpOBaHHMM: THWTYJIBHHHA JIUCT, OCHOBHA YacTHHA
(TeopeTnyHe 3aBIaHHs, 3aBJJaHHS Ha TBOPYICTh, JOJIATKOBI MUTAHHS ), BUCHOBKH. 3BIT
no poboTi, kUil BMilIye Bci (pakTuuHi gaHi (cxemu, Tabnuii, rpadiku) Ta aHami3
pe3yabTaTiB  AOCHIKeHHS. 3BiI  O(OPMIIIOETHCS BIAMOBIAHO N0 «opraHizarii

CaMOCTIHHOT pOoOOTH.



3. 3ABJAHHSI HA CAMOCTIVHE OIIPALIIOBAHHS TA
BIAMPAIIOBAHD

3ABJTAHHS Nel

TEMA. IIPEAMET KYPCY “EJEKTPOTEXHIYHI MATEPIAJIN”

1. TeopeTnune 3aBIaHHs

1.1. OcHoBHI MOHATTH Kypcy “EjekTporexHiuHi maTepiaan”:

o CxnamiTh TaONMIO, [0 MICTUTh OCHOBHI TOHATTA Kypcy Ta iX
Bu3HaueHHA. [l0sCHITH, YOMy Il TIOHSATTA BaXXJIMBI JJIS PO3YMIHHS BIACTUBOCTEH
MaTepialiB, [0 BUKOPUCTOBYIOTHCS B €IEKTPOTEXHIIII.

1.2. EnemenTapHa 0ya10Ba pe4OBUHM:

o OnumriTe enemMeHTapHy Oy/I0BY PEYOBHMHHU 3 TOUKH 30py aTOMHOI TEOPii.
[TosicHiT, SIK aTOMH, MOJICKYJM Ta 10HM BIUIUBAIOTh Ha E€JCKTPUYHI Ta MAarHiTHi
BJIACTHBOCTI MaTepialiB.

1.3. Knacudikauisi pe40BUH 32 eJIeKTPUYHUMH BJIACTHBOCTAMM:

o OxapakTepu3zyiTe OCHOBHI THUIM PEYOBUH 32 IX EJIEKTPUYHUMHU
BJIACTUBOCTSIMH (IIPOBIIHUKH, HAMMIBIPOBITHUKHU, AieNeKTpUKH). [[puBeaiTh npukiagm
JUTSL KOYKHOTO THUITY MaTepialiB.

o Sk 3MIHIOIOTBCS E€JEKTPUYHI BJIACTMBOCTI MarepiajiiB 3aJekHO BIJ
TeMreparypu abo 30BHIIIHBOTO €IEKTPUYHOTO OIS ?

1.4. Knacudikauiss pe40BHH 32 MATHITHUMH BJIACTUBOCTSAMM:

o OnumriTh OCHOBHI THIKM MAar”HiTHUX MarepianiB: (eppoMarHiTHi,
napaMarHiTHi, JlaMardiTHi, aHTu¢epoMarHiTHi. SK 111 BIACTUBOCTI BIUIMBAIOTH Ha
3aCTOCYBaHHS MaTepiaiiB y TEXHIYHUX MPUCTPOSIX?

o Sxuii BOIMB Mae TemIepaTypa Ha MarHiTHI BJIACTUBOCTI PI3HUX

MarepianiB?
10



2. 3aBgaHHA HA TBOPYiCTH

o OOGepiTh oauH TUN Marepiany (MPOBIIHUK, HAMIBIPOBIAHUK abo
TIENeKTPUK) 1 OMNHWIIITh WOTO BIIACTUBOCTI, BUKOPHCTAHHA B EJIEKTPOTEXHINl Ta
MOXUIMBI Cc(pepu MOKpAIICHHS WX BIACTUBOCTEH ISl TIABUILNECHHS €()EeKTUBHOCTI
IIPUCTPOIB.

3. lonaTKoOBi NUTAHHA JJIS TJIMOIIOr0 PO3yMIHHSA:

1) Sxi maTepianu BUKOPUCTOBYIOTHCSI B CyYAaCHHUX E€JIEKTPUYHUX MAIIMHAX 1
YoMy 1XHI BJIACTUBOCTI BaXKJIMBI JUIsl HAIIMHOCT1 pOOOTH TaKUX MPUCTPOIB?

2) Ak xnacudikailisi peUOBUH 3a CJICKTPUUYHUMH Ta MATHITHUMH BIACTUBOCTSIMU

B3a€EMOITIOB’ 13aHA MK CO0010?

11



3ABJIAHHS Ne2

TEMA. ITPOBIIHUKOBI MATEPIAJIX BU/IU ITPOBIIHUKIB

1. TeopeTnune 3aBIaHHSA

1.1. Buau npoBiIHUKIB:

o OxapaxkTepu3yiTe OCHOBHI BHAM MPOBIIHHUKIB: METaJM, CIUIABU Ta 1HIII
MaTepialid, 1110 BUKOPUCTOBYIOThCS SIK IPOBIIHUKU €IEKTpUYHOro cTpyMmy. HaBeaiTsb
MPUKJIAAN Ul KOKHOTO BUAY MaTepiany.

o SIx pOBITHUKY MOIISIOTHCS 32 PIBHEM €JIEKTPUYHOI MPOBIAHOCTI? SKi
Martepiaay MaloTh HAMBUIILY MPOBITHICTH 1 4OMY?

1.2. ®i3uyHi npouecHu B NPOBIIHUKAX Ta IX BJACTHBOCTI:

o [TosicHiTh (i3uyHi mporecH, sIKi BiIOYBAIOTHCS B MPOBIAHUKAX i Yac
MIPOXOKCHHS €JICKTPUYHOTO CTPyMy (30KpeMa pyX EJEeKTPOHIB, TEIJIOBI BTpaTH,
B3a€EMOIiS 3 PEIITKOK MaTepiany).

o Sx TeMriepaTypa BIUIMBAE Ha EJIIEKTPUYHY IPOBIAHICTh MPOBIIHHUKIB?
Busnaure pons Temnepatypu y BUOOpi MaTepiaiiB sl €IEKTPUIHUX ITPOBOJIIB.

1.3. Kinacudikauis Ta 0CHOBHI BJIACTHBOCTI IPOBIIHUKOBUX MaTepialiB:

o Cxiamite Tabmuiipo 3 KiIacuikaiiero MPOBIIHUKOBUX MaTepiajiB
(MeTanu, CIUIaBU, HAMIBIPOBIIHHMKU TOINO), BKA3aBIIM 1X OCHOBHI BJIACTHBOCTI:
MPOBIIHICTh, MILIHICTh, KOPO31MHY CTIMKICTh, BAPTICTh 1 3aCTOCYBAHHS.

o Sxi marepianu BUKOPHUCTOBYIOTHCSI [IJIi BUTOTOBJICHHS MPOBOMIB 1
kabeJiB, 10 MPAIIOIOTh ITPU BUCOKUX TeMIIepaTypax ad0 B arpeCUBHUX CEPEIOBUIIAX ?

2. 3aBIaHHA HA TBOPYICTH

o JlocnmiKyiTe 3acTOCyBaHHS CyYaCHHMX IPOBITHUKOBHX MaTepialiB y
HOBITHIX TEXHOJIOTiAX (HAMPUKIAI, B EIEKTPOMOOUISX, COHSYHUX IMaHENsX ado B
MEIWYHUX MPUCTPosiX). OxapakTepusyiTe, YoMy BHUOIp TIEBHOTO Marepiany €

KPUTUYHUM 7151 GYHKITIOHYBAHHS IIUX TEXHOJOTIH.
12



3. JlonaTKoBi NUTAHHA JJIA IJIHOIIOT0 PO3YMIHHA
1) Sk 3MiHa cKIIay CIJIaBy MOXE BIUIMHYTH Ha MOTO MPOBIIHICTh T4 MEXaHIYHI
BJacTUBOCTI? HaBeniTh MpUKIaAM CIUIABIB, 110 BUKOPHCTOBYIOTHCSA B E€IEKTPUYHUX
MIPOBOJIAX.
2) YuMm BiJIPI3HAIOTHCS MPOBITHUKHU AJI1 HU3bKUX HAIPYT 1 BACOKUX Hampyr? Sk

ixH1 XapaKTCPUCTUKH 3MIHIOIOThCS 3aJICIKHO BiII HpI/I3Ha‘—IeHHSI?

13



3ABJIAHHS Ne3

TEMA. AHAJII3 BJIACTUBOCTEM IMPOBIJHUKIB B 3AJIEXKHOCTI
BIJL CTYIIEHSA NPOBITHOCTI

1. TeopeTu4He 3aBIaAHHS

1.1. Marepiasu BHCOKOI i mocepeHbOI MPOBIAHOCTI:

o OxapakTepusyiTe MaTepiajivd 3 BUCOKOIO 1 CEpeHBOI0 MPOBIIHICTIO. SKi
XapaKTEPUCTUKHU BIAPI3HIIOTH III Marepiadd 1 YoMy BOHM BaXXJIMBI JUIsl PI3HHUX
TEXHIYHUX 3aCTOCYBaHb?

o HageniTs mpukiagu MaTepiaiiB 3 BUCOKOIO 1 CEpEAHBOIO MTPOBIIHICTIO Ta
MOSICHITH, Y SIKUX MPUCTPOSX UM CUCTEMaX BOHU BUKOPUCTOBYIOTHCS.

1.2. Meraau i ciJiaBu 3 BUCOKHM ONIOPOM:

o [TosicHiTh, SIKI METaJIM 1 CIUIABH MAalOTh BUCOKUW €JEKTPUYHUN OMIp, 1
YoMy 1HOJII BOHU BUKOPHCTOBYIOTHCS B SIKOCTI MPOBIAHMKIB, HE3BAXKAIOUM HA IXHIH
BHCOKHH OITIp.

o Sk omip mpOBiTHWMKA 3MIHIOETHCS 3aJIGKHO BiJ TeMIlepaTypH Ta
Mmarepiany? [TosicHITh Gi3udHI MEXaH13MH, 110 JIKATh B OCHOBI IIUX 3MiH.

1.3. 3aJ1esKHICTH eJIeKTPUYHOI0 ONOPY BiJ CTyNeHsl MPOBIAHOCTI:

o [IpoBeniTh aHai3 B3a€MO3B’SI3KY MIXK €JIEKTPUYHUM OTIOPOM Ta CTYIIEHEM
MPOBITHOCTI MaTepiay. SIk 3MiHU B CTPYKTypl Martepiany (Harpukias, 100aBku abo
CIUUIaBY) BIIMBAIOTH HA MOTO MPOBIAHICTS 1 omip?

o Sx MoOXHa TIABUIIWTUA TPOBIIHICTH MarepiaiiB, HE 3MIHIOYH iX
XIMIYHUN cKita?

2. 3aBIaHHA HA TBOPYICTH
o OOGepiTh MeTanm a00 CIUIaB 3 BUCOKHUM OMNOPOM 1 JOCHIKYHTE HOTo

BJIACTUBOCTI, 110 JO3BOJISIIOTh BUKOPUCTOBYBATH HOTO B €JIEKTPUUYHHUX MPUCTPOSX,

14



He3BaXkatouM Ha BHCOKUM omip. IloscHiTe, YoMy Takuii MaTepian BUOMpAETHCS IS
KOHKPETHHUX 3aCTOCYBaHb (HalpUKJIAM, Ui HArpiBaJIbHUX €JIEMEHTIB a00 pe3UucTopiB).
3. JlonaTkoBi NUTAHHA JJIA IJIMOIIOT0 PO3YMIHHSA

1) SIx cTymiHb YUCTOTH MeTaly abo CIUIaBy BIUIMBAaE€ Ha MOro eJeKTpUYHI
BJIACTUBOCTI Ta CTYHiHb NPOBIAHOCTI? SKi METOAM BUKOPHUCTOBYIOTHCA IS
MOJIIIIIEHHS TPOBITHOCTI MaTepiaiiB?

2) Sk BiApI3HIETHCS MOBEIIHKA MPOBIIHUKIB IIPU 3MiHI TEMIIEPATypPHU B yMOBaxX
BHUCOKUX 1 HU3bKUX Temneparyp? HaBeniTh nmpukiaau 3acTocyBaHb MaTepialliB MpH

PI3HUX TeMIEpaTypHUX pexKUMax.

15



3ABJIAHHSA Ne4

TEMA. ITPOBITHUKOBI MATEPIAJIN CITEHIAJIBHOI'O
NNPU3HAYEHHS

1. TeopeTu4He 3aBIaAHHS

1.1. CruiaBu cneniaIbHOIO NMPU3HAYEHHS:

o OxapakTepuszyiTe  CIJIJaBU  CHOCIIAIBHOTO  TPHU3HAYEHHS,  SKI
BUKOPUCTOBYIOTHCSI B €JIEKTPOTEXHIYHUX MPHUCTPOsX. SIKI BIACTUBOCTI IIUX CILIABIB
J03BOJIAIOTH M 3aCTOCOBYBATHCS B clieUU(IUHUX yMOBaXxX (HaNpUKIIAJ, MPU BUCOKUX
TeMIieparypax, B yMOBaX IMIJBUIICHOIO HaBaHTaXeHHS ab0 B arpecMBHUX
cepeoBuIax)?

o HaBeniTe mpukiagy TakuX CIUIABIB 1 OMUIITH iX XapaKTEPUCTUKH Ta
OCHOBHI c(hepy BUKOPUCTAHHS.

1.2. CniiaBu 1J1a Tepmonap:

o [TosicHiTh, IO Take TepMomapa Ta SK CIUIABH BUKOPHUCTOBYIOTHCS B il
KOHCTPYKIIi. SIKki BIaCTUBOCTI MarepiaiiB KPUTHUHI Ui pOOOTH TepMOIap B Pi3HUX
TEeMIIepaTypHHUX Jiarna3oHax?

o OxapakTepuszyiTe OCHOBHI CIUIaBU, 1[0 BUKOPUCTOBYIOTHCA TSI
TepMoOIap, Ta TOpPIBHANWTE iX XapaKTepUCTUKU (HANMPHUKIAI, TEPMOUYTIUBICTS,
CTIAKICTH 10 OKHCIICHHS).

1.3. EnexkrporexHiune Byrijuis:

o Onrcatu 3aCTOCYBaHHSI €JIEKTPOTEXHIYHOTO BYTULISA B MPOBITHUKOBHUX
Matepiasiax. Yomy came 1€ wMmarTepial BUKOPUCTOBYIOTb JJIi BUTOTOBJICHHS
EJIEeKTPUYHUX KOHTAKTIB Ta BYT1JIbHUX IIITOK?

o Po3riisiHyTH BIIaCTUBOCTI €JEKTPOTEXHIYHOTO BYTULISA, SIKi pOOISTH HOTO
NPUJATHUM JJi1 BUKOPUCTaHHS B YMOBaX BHMCOKHMX TeMIepaTyp 1 MeXaHIYHUX

HaBaHTa)XCHb.
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2. 3aB1aHHA HA TBOPYiCTH

o BubepiTh oauH 13 CIUIaBiB CHEIaTbHOTO MPU3HAYCHHS (HAIPUKIA,
CIUIaBH Ui TepMomnap abo eNeKTPOTEeXHIYHEe BYTUUIS) 1 JOCHIIKYWHTE WOro
3aCTOCYBaHHS B KOHKPETHHX Taly3sX eJNeKTPOTeXHIKH abo TMPOMHCIOBOCTI.
OxapakTepusyiiTe, 4oMy 1€l MaTepiai € ONTUMAIBHUAM /ISl 3a3HAYCHUX YMOB.

3. JlonaTkoBi NUTAHHA JJIA IJIMOIIOT0 PO3YMIHHSA

1) Sx 3MiHa ckjaAy CIUIaBy BIUIMBAa€ HAa HOro €JNEKTPUYHI Ta MeEXaHIuHI
BiracTuBocTi? HaBeaiTh NpuKIagM CIUIaBIB, /1€ HEBEJIMKA 3MiHA CKIAIy MOXe
MIPU3BECTH JI0 3HAYHMX 3MIH Yy MOBEIIHII MaTepialy.

2) Sxi OCHOBHI TiepeBarv 1 HEJOJIIKM BUKOPHUCTAHHS CIUIABIB CIEIIaIbHOTO

MPU3HAYECHHS MIOPIBHSAHO 3 YUCTUMU METalnaMu?
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3ABJIAHHSA NeS

TEMA. 3AT'AJIBHI BIZIOMOCTI ITPO HAITIIBITPOBIITHUKHN

1. TeopeTnune 3aBIaHHSA

1.1. 3arajibHe NOHATTSA NP0 HANIBIPOBIIHUK:

o [TosicHITh, 110 Take HANIBIPOBIAHMK, K1 OO OCHOBHI XapaKTEPUCTUKU
BIIPI3HAIOTH B ~ MPOBIAHMKIB 1  JI€NEKTPUKIB. SIK  HamiBIPOBIIHUKH
BUKOPHUCTOBYIOTHCSI B €JIEKTPOHHUX HPUCTPOSX?

o HageniTh mpukiiaau MatepiaiB, skl € HAlBIPOBITHUKAMU MTPU KIMHATHIN
TEeMIIepaTypi, Ta OMUIIITh iX €ICKTPUIHI BIACTUBOCTI.

1.2. EnekTponpoBigHiCTh HANIBIPOBiTHUKIB:

o OxapakTepu3yiTe OCHOBHI MEXaHI3MH €JEKTPUYHOI TIPOBIHOCTI B
HaIMIBIPOBIAHUKAX (PI3HULISL B €HEPreTUYHHUX PIBHAX, CJICKTPOHMU Ta MIpKH). SK I
MEXaHI3MU BiJIPI3HSAIOTHCS BiJl MEXaH13MIB MPOBIJHOCTI B METaJIEBUX MaTepianax?

o [TosicHiTh, $IK TemmepaTypa BIUIMBA€ Ha EIEKTPUYHY MPOBIIHICTH

HaITiBIPOBITHUKIB. SIKi 3MiHH BiTOYBarOThCS 3 IMIBUIIICHHAM TeMITepaTypu?

1.3. Bruius 30BHIIIHIX dakropin Ha €JIEKTPONPOBIAHICTH
HANIBNPOBITHUKIB:
o Sk Taki pakTopH, K OCBITJIICHHS, €JIEKTpUYHE ToJie a00 Mar”iTHE Moje,

BIUIMBAIOTh HA EJICKTPOMPOBIIHICTh HAmiBIpOBIAHUKIB? HaBenith mnpukiamu
3aCTOCYBaHHS HAMIBIPOBITHUKIB B yMOBaX, KOJIU 111 (PAKTOpU MAIOTh CYTTEBHI BILJIUB.
o SIx TOMIIIKY BIUTUBAIOTh HA €JIEKTPUYHI BIACTUBOCTI HAIIBIIPOBITHUKIB?
1.4. EnexTpoHHO-IIPKOBUIl Nepexia:
o [TosicHITB, 110 Take eIEKTPOHHO-IPKOBUM MEPEXi] B HAIIBIPOBITHUKAX 1
SK BiH 3IIHCHIOEThCA. SIKe 3HAYCHHS Mae Iied mepexia s (QyHKIIOHyBaHHS

HaIIBIPOBIIHUKOBUX MPUCTPOIB, TAKUX SIK J10]IA Ta TPAH3UCTOPH?
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o Sk et mepexif MoB's3aHuii 3 mporecaMu peKoMOiHaIliT 1 TeHeparlii HOC1iB

3apsily B HaIiBIPOBITHUKOBUX MaTepianax?
2. 3aB1aHHA HA TBOPYiCTH

o HocnimpkyiTe poib HaAMIBIPOBIIHUKOBUX MaTepilaliB y Cy4YacHHX
TEXHOJIOTISIX, TAKUX SIK COHsAYHI Oarapei, cBITIOAIOAM abo Mikporpoluecopu. Sk
BUKOPUCTAHHS HAMIBIPOBIIHUKIB JIO3BOJISIE JIOCSATTH BHUCOKOI €(PEKTUBHOCTI IUX
IIPUCTPOIB?

3. lonaTKoBI NUTAHHA MJIS IJIMOLIOr0 PO3yMiHHA

1) Sk 3MiHIOIOTBCS BJIACTHUBOCTI HAIMIBIPOBIAHUKIB TPH BBEICHHI JIOMIIIOK
(mominry)? SIKi TUTIM TOMINIOK BUKOPUCTOBYIOTHCS JIJIi CTBOPEHHS P-THITY Ta N-THITY
HaIiBIPOBIAHUKIB?

2) Slka ponb eHepreTHYHUX 30H y HAMiBIPOBIAHUKAX? SIK 30HY IPOBENIEHHS Ta

30HY BQJICHTHOCT1 OMUCYIOTh €JIEKTPUYHI BIIACTUBOCTI MaTepiaiB?
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3ABJIAHHS Ne6

TEMA. HAIIIBITPOBIITHUKOBI MATEPIAJIN

1. TeopeTnune 3aBIaHHSA

1.1. XimiuHi e;1leMeHTH 3 BJIACTHBOCTSIMH HANIBIPOBITHUKIB:

o Ha3BiTh OCHOBHI XIMIYHI €JIEMEHTH, IO BOJIOJIIOTH BIIACTUBOCTSIMU
HaMBNPOBIAHUKIB. ONUIITH iX CTPYKTYpy Ta €JNEeKTPUYHI BIACTUBOCTI. Sk i
MaTepialii BUKOPUCTOBYIOTHCS B PI3HUX €JIEKTPOHHUX MPUCTPOSIX?

o ki 3 [OMX €JEeMEHTIB € HaWMONIMPEHIIIMMH Y BUTOTOBJICHHI
HaIIBIPOBITHUKOBUX €JIEMEHTIB, TAKUX K TPAH3UCTOPH Ta T1OAH?

1.2. lomimkoBi HAMIBIPOBITHUKM:

o [TosicHiITh, 10 Take JOMIIIKOBI HAMIBIPOBIIHUKH 1 SIK MPOIEC JOMIHTY
3MIHIOE iX €JIEKTPHYHI BIACTUBOCTI. SIK BIIOYBAETHCS MEPEXiT MIXK P-TUIIOM 1 N-TUTIOM
HaITBIPOBiAHUKA?

o HaBeniTe npukiaau TOMIIIOK, sIKi BAKOPUCTOBYIOTHCS IS CTBOPEHHS P-
TUITy Ta N-TUITy HAMIBOPOBIIHUKIB. Sk came I1i TOMIIIKK BIUTMBAIOTh Ha €JEKTPUYHI
XapaKTEePUCTUKU MaTepiany?

1.3. lomimku 3aMillieHHsI TA BIPOBA/XKEHHSI:

o OxapakTepusyiTe Pi3HHII0 MK JTOMINIKAMH 3aMIIICHHS 1 JOMIITKaMH
BIPOBAKEHHA. SIK KOXKEH 3 [IUX TUITIB JOMIIIOK BIUIMBAE HA €JICKTPUYHI BIACTUBOCTI
HaIIBIIPOBIAHUKOBUX MaTepiaiB?

o HapeniTh mpukiagm matepialiiB, y SKUX BUKOPUCTOBYIOTHCS TOMIIIKH
3aMIIIEHHS Ta BIPOBA/DKEHHS, 1 OMNMWIIITh, SK BOHHU 3MIHIOIOTh EIEKTPUYHY

MIPOBIHICTB.
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1.4. HaniBnpoBiZHUKOBI XiMiYHI CIIOJIYKH | MaTepiau HA IXHiid OCHOBI:

o OxapaktepusyiTe OCHOBHI HaIiBIPOBITHUKOBI XIMIYHI CIIOJTYKH, TaKi sIK
apcenin ramowmito (GaAs), cenenin kammito (CdSe) Ta inmi. Sk ui marepianu
BUKOPHUCTOBYIOThCSI B €JIEKTPOHILI Ta ONTOEIEKTPOHIII1?

o [losicHIT, 4YOMYy CHOJYKH HAamiBIOPOBIIHUKIB YacTO MAarOTh Kpalll
XapaKTePUCTUKHU I Crienr()iuHrX 3aCTOCYyBaHb (HAMPUKIIAL, B ONTUYHUX CEHCOpaX
a00 nazepax) MOPIBHSIHO 3 YUCTUMH €JIEMEHTAMMU.

2. 3aB1aHHA HA TBOPYiCTH

o JlocnmipkyiTe 3aCTOCYBaHHS  PI3HMX THIIB  HaIiBIPOBITHUKOBHUX
MatepiaiiB (eIEMEHTHHX Ta CIIOMYUYCHHX ) Y CYy9aCHUX TeXHOJOT1X. OxapakTepusyuTe,
yoMy BHOIp TEBHOTO Marepialy € BaKJIUBUM [JII PO3POOKH HOBUX EJIEKTPOHHHX
MPUCTPOIB, TAKUX K CEHCOPH, CBITIO101 a00 MPOIIECOPH.

3. lonaTkoBi NUTAHHA JJIS TJIMOIIOr0 PO3yMIHHSA:

1) SIxi OCHOBHI BIIMIHHOCTI B €JIEKTPUYHUX Ta ONTUYHUX BIACTHBOCTIX MIXK
MaTepiajiaMd Ha OCHOBI KPEMHII0 Ta MarepialaMd Ha OCHOBI apCeHUAY TaltOMIl0
(GaAs)? YV gxkux npucTposix BOHM BUKOPUCTOBYIOTHCA?

2) Sk momiHT HaMIBIPOBIAHUKIB 3MIHIOE €HEPreTHYHI piBHI B Matepiani? Sk mi
3MIHU BIUTMBAIOTH HA POOOTH HAMIBIPOBITHUKOBUX MPUCTPOIB, TAKUX SK TPAH3UCTOPH

Ta Moau?
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3ABJIAHHS Ne7

TEMA. JIEJJEKTPUKHU. OCHOBHI IOHATTA

1. TeopeTnune 3aBIaHHA

1.1. OCHOBHI MOHATTS NMPO AieJeKTPUKH:

o [TosicHITh, 1O Take MieNeKTpuK. SIKi OCHOBHI (DI3MYHI BJIACTHUBOCTI
BHU3HAYalOTh, YU € Marepian aieiektpukoMm? HaBeniTe mpukiaau marepiaiiB, Kl €
J1eJeKTPUKaMH MPU HOPMAIbHUX YMOBAX.

o Sk nmieneKTpUKW BIAPIZHAIOTHCS BiA MPOBIIHMKIB 1 HAIMIBIPOBIIHHUKIB?
Ski KITI0YOBI1 XapaKTEPUCTUKHU BaKJIMBI JJIs1 BAKOPUCTAHHS MaTepiaiy sK JleIeKTpruKa?

1.2. [lieJieKTPHUK B eJIEKTPUYHOMY MOJIi:

o Sk nienexkTpuKy pearyroTh Ha Jito enekTpudHoro nojs? [loscHiTs npoiec
MoJIsIpU3allii J1eIEKTPUKIB y MPUCYTHOCTI €JIEKTPUIHOTO MOJIS.

o SxuM YMHOM JIENIEKTPUYHI BIACTMBOCTI MaTepialy BU3HAYalOTh HOTO
3MIaTHICTh 30epiraTu €Heprito B eJIEKTPUUHOMY IOJTi?

1.3. Iloasipu3auisi AieJIeKTPUKIB:

o [TosicHiTB, 110 Take MOJISIpU3aIlis JIeJIECKTPUKIB 1 IK BOHA B1IOYBa€ThCS HA
MOJICKYJISIPHOMY Ta aTOMHOMY piBHi. SIK B3a€MOAIIOTH MOJIEKYJIHM abo aToMu 3
CJICKTPUYHUM TOJIEM?

o Sxi ¢akTopu BIUTMBAIOTH HA CTYMiHb MOJSApH3alii AienekTpukiB? Sk e
BILJIMBAE Ha 1X 3/IaTHICTh 0 130JIS1I11?

1.4. Knacudikauis xiejileKTpUKIB:

o SAxum 9uHOM KIACHU(DIKYIOTHCS MICTCKTPUKHA 3a IXHIMH EICKTPUIHHUMHU
BIacTUBOCTSAMH?  OxapakTepu3ylWTe [MI€EeKTPUKA 3 BHUCOKOI Ta HHU3BKOIO

JEJEKTPUYHOI MPOHUKHICTIO.
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o Axi  ¢dakTopum BHU3HAYAIOTh BUOIp Ji€NEKTpUKA JUIS KOHKPETHUX
3aCTOCYBaHb, HANPUKIAA, Y BUCOKOBOJBTHUX Kabemsax abo elIeKTpOHHUX
KOMITIOHEHTAaXx?

2. 3aB1aHHA HA TBOPYiCTH

o JlocnipkyiTe 3acTOCYyBaHHsS MJIEJNEKTPUKIB B CYYaCHUX TEXHOJOTISX,
TaKHX K JIeKTPOHIKA, eHePreTUKa Y1 MeIUYH1 MPUCTPOi. ONMUIIITH POJIb A1€IEKTPUKIB
y 3a0e31ne4yeHH] eeKTUBHOT pOOOTH IIUX CUCTEM.

3. lonaTKoBI NUTAHHA MJIS IJIMOLIOr0 PO3yMiHHA

1) Ax TemmepaTypHi 3MIHA MOXYTh BIUIMBATH Ha MOJAPU3AIIIO T1€JIEKTPUKIB?
Sxi maTepiany HaWOLIBII Yy TIMBI IO TEMIEPATYPHUX 3MIH?

2) SIxi1 maTepianar BUKOPUCTOBYIOTHCS SIK TICJIEKTPUKU B KOHACHCATOpPAX 1 YoMy?

Sk nienekTpuyHa MPOHUKHICTH MaTepially BIUIMBAE HA EMHICTh KOHJIEHCAaTOpa?
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3ABJIAHHSA Ne8

TEMA. NOJIAPU3ALIA AIEJIEKTPUKIB TA JIEJIEKTPUYHA
IHPOHUKHICTDH

1. TeopeTu4He 3aBIaAHHS

1.1. IToasipusanis aieileKTpUKA:

o [TosicHITh, 110 Take noysipu3allis JiedeKTpuka. Sk MOJIeKyJu ieJeKTPUKa
3MIHIOIOTh CBO€ OPIEHTYBAHHS IT1/1 BIUIMBOM €JIEKTPUYHOTO TOJIS?

o Sxi ocHOBHI TUIHK NOJsIpH3aliii ICHYIOTh? OXapakTepu3ynTe KOXKEH 3 HUX
1 HaBeIITh MPUKIIAIA MaTepiajiB, AKi 3a3BUYall JEMOHCTPYIOTh Il TUITH MOJSPU3AIIi].

1.2. OcHOBHI BUIM NOJIAPU3ALII JieJeKTPUKIB:

o OxapakTepuszyiTe YOTUPH OCHOBHI BHJW TMOJSIpU3AIi JICJIEKTPUKIB:
€JICKTPOHHY, 10HHY, OpIEHTAllIHY Ta 10HHY MOJISIpU3aIiio. SIK KOXEH 3 LHUX BHIIB
MPOSBIIAETHCS y PI3HUX MaTepianax?

o Sk KOXEH TuUm TOoJsApu3allii BIUIMBA€ HA EIEeKTPUYHI BIACTHBOCTI
TieneKTpuka?

1.3. Kinacudikauis xieJieKTPUKIB 32 BUAOM NOJIAPU3AILii:

o Ax knacu@ikyroThCsl IENEKTPUKUA B 3aJ€XKHOCTI BiJ] iX 3MaTHOCTI O
nosigpuzanii? Ski marepianu TiAXOASITH UIi BUKOPUCTAHHS B YMOBaX CHUIIBHOTO
EJIEKTPUYHOTO TIOJIA, a SIK1 — B YMOBax MOMIpHUX?

o Sxi mepeBarm Ta HEIOJIKM MalOTh MaTrepiaad 3 pI3HUMH THUIIAMH
noJigspu3alii B KOHTEKCTI iX 3aCTOCYBaHHS B €JIEKTPOHHMX MPHUCTPOSIX, TAKUX SK
KOHJICHCATOPH UM 13015111517

1.4. JliesilekTpYHA NPOHMKHICTH ra3iB, PiAKMX i TBEPAUX dieJTeKTPUKIB:

o [TosicHiTh, 1O Take AieNIeKTpUYHA MPOHHMKHICTh. SIK BOHAa BHU3HAYa€

3IaTHICTh MaTepialy A0 MOJSApHU3allii MPH BILTUB1 €IEKTPUUHOTO OIS ?
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o Sk 3MIHIOETbCS  Ji€NIEKTpUYHA TMPOHUKHICTH JUISl PI3HUX BHUIIB
JieNeKTpuKiB (ra3iB, piauH, TBepaux MarepiamiB)? YoMy BakJIMBO BpaxoOBYBaTH IIi
3MiHH MPU BUOOPI AieNEKTPUKA JJIs IEBHUX 3aCTOCYBaHb?

2. 3aB1aHHA HA TBOPYiCTH

o HocnipkyiTe 3acTOCyBaHHS — JIEJIEKTPUKIB 3  PI3HUMHU  TUIIAMU
noJIIpu3allii B Cy4acHUX TEXHOJIOTIAX (HANpUKIAA, B KOHACHcAaTopax, Kademsax abo
MEIUYHUX MNpUCTposix). OxapakTepusyite, YoMy BHOIp KOHKPETHOTO THUITY
NoJIApU3aLlii € KpUTUYHUM Il €(PEKTUBHOCTI IPUCTPOIB.

3. JlonaTkoBi NMTAHHA JJIl TJIHOIIOr0 PO3yMiHHS

1) Slkum urHOM Temmeparypa BIUIMBA€E Ha MOJSPHU3ALII0 AieIeKTpUKiB? Sk 11e
3MIHIOE X 3[IaTHICTH JI0 130JIA11ii 200 €eHEPreTUYHNX HAKOTIMYCHb?

2) Ski marepianu MarOTh BHUCOKY JMJICNIEKTPUYHY NPOHUKHICTH 1 SK IIe
BUKOPUCTOBYIOTh B EJEKTPOHHHMX KOMIMOHEHTax? ki OOMEXEHHS iCHYIOTh IS

MarepiajiB 3 1yKe BUCOKOIO JIIEIEKTPUIHOIO TPOHUKHICTIO?
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3ABJIAHHSA Ne9

TEMA. EJIEKTPOITPOBIITHICTH AIEJIEKTPUKIB

1. TeopeTnune 3aBIaHHSA

1.1. OCHOBHI OHATTS €JIEKTPONPOBIAHOCTI Jie/IeKTPUKIB:

o [Ilo Take eneKTpONnpOBIAHICTh AlENEKTPUKIB? SIK BOHA BIAPIZHIETHCS BiJ
MIPOBIIHUKIB 1 HAIBIIPOBIIHUKIB?

o Sxi  ¢akTopu BIUIMBAIOTh HA EJIEKTPONPOBIAHICTH ICICKTPHUKIB?
HageniTh npuxiaau MatepiaiiB, 110 JEMOHCTPYIOTh HU3BKY €JIEKTPOIPOBIIHICTb.

1.2. EneKkTponpoBiaHicTh rasis:

o OxapakTepusyiTe eIeKTPOIPOBIAHICT, Ta3iB. SIK BOHAa 3MIHIOETHCS
3aJIe’HO BiJl yMOB, TaKUX SIK TEMIIEPATypa Ta TUCK?

o [TosicHiTh, YOMY Ta3u 3a3BUYail € TOOPUMH J1eTIEKTPUKaMHU, aJIe B IEBHUX
yMOBax (HANpUKIad, MiJi BUCOKUM EJIEKTPUYHUM TOJIEM) BOHU MOXYTh MPOBOIUTH
CTpyM.

1.3. EnexkTponpoBigHicTh pianH:

o Sk eneKTpOnpOBIAHICTE MPOSABISIETHCS Y PIAMHAX, 30KpeMa y Boji? YoMy
YICTa BOJIa Ma€ HU3BKY IMPOBIIHICTh, a BOJA 3 JOMIIIKaMH (COJi, KUCIOTU TOMIO) -
BHUCOKY?

o SIKuM 4YMHOM TeMmIeparypa Ta KOHIEHTpalis JOMIIIOK BIUIMBAIOTh Ha
€JIEKTPOTPOBIIHICTH PiTUH?

1.4. EnexkTponpoBigHicTh TBEPAUX AieIeKTPUKIB:

o Sk eneKkTpOmpOBIAHICTh TMPOSBISETHCS Y TBEPAUX MieNeKTpukax? Ski
Matepiaiu 3a3BU4Yail BUKOPHUCTOBYIOTHCS SIK 130JIATOPH 1 4OMY?

o Sxi MexaHi3MH 00YMOBIIIOIOTH BiICYTHICTh @00 HasIBHICTh MPOBIAHOCTI B
TBEPIUX JICICKTPUKAX, TAKUX SK IJIaCTMacu abo Kepamika?

1.5. IloBepxHeBa €JIEKTPONPOBIAHICTH TBEPAMUX JAieJTeKTPHUKIB:
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o [TosicHiTh, 10 Take TOBEPXHEBA EJIEKTPOMPOBIIHICTh TBEPAMNX
TieNeKTPUKIB. SIK BOHA MPOSBISETHCS, 1 B YOMY MOJISITaE ii 3HAYCHHS B IPAKTHYHOMY
3aCTOCYBaHHI MaTepianiB?

o SIk BIUIMBa€ BOJIOTICTh, TeMIlepaTypa a0o0 HasBHICTh 30BHIIIHHOTO
€JIEKTPUYHOTO TOJIsl Ha TOBEPXHEBY IIPOBIIHICTh?

2. 3aB1aHHA HA TBOPYiCTH

o JlocmikyiiTe  cydacHl  3aCTOCYBaHHS ~ MaTepiaiiB 3 PI3HOIO
€JIEKTPOIIPOBITHICTIO B TAKUX TaTy3sX, SIK €JICKTPOHIKA, EHEPTETUKA YH OXOJIOKCHHS.
OnumIiTe poJsib €JIEKTPONPOBITHUX 1 HESIEKTPOIIPOBIAHUX MaTepiamiB y 3a0e3nedYeHH]
e(heKTUBHOCTI POOOTH ITUX CUCTEM.

3. JlonaTkoBi MUTAHHA JJISl TJIMOIIOT0 PO3YMiHHA

1) Sxi mMexaHi3MH MPOBIAHOCTI ICHYIOTh y PI3HUX THUMax MmatepianiB? Ak mi
MEXaHI3MHU BiJIPI3HSAIOTHCS JIJIS T1€NIEKTPUKIB, MPOBIIHUKIB 1 HAMIBIIPOBIIHUKIB?

2) Sk eneKTpOmpOBIAHICTH ICTEKTPUKIB 3MIHIOETHCA MiA JIEI0 CHIBHOTO
elekTpuyHOoro moisA? Sk 1me BpaxoBYHOTh TpU  po3poOlll  MarepiamiB  Jyis

BHCOKOBOJIbTHHX 3aCTOCYBaHB?

27



3ABJIAHHSA Ne10

TEMA. JIEJEKTPUYHI BTPATHU B AIEJIEKTPUKAX

1. TeopeTnune 3aBIaHHA

1.1. OcHOBHI MOHATTS NMPO AieJJeKTPUYHI BTPATH:

o Ilo Take nienexktpuuHi BTpatu? IlosSCHITH, SIK BOHM BUHHUKAIOTH B
JleNeKTpUKax Mpy IXHbOMY BIUIMBI IiJ1 Yac rnepedyBaHHS B 3MIHHOMY €JIEKTPUYHOMY
TOJIL.

o Axi ¢izuuHi Tporiecu OOYMOBIIOIOTH MICNEKTpUYHI BTpatu? Ski
napaMeTpu MaTepialy BIUIMBAIOTh Ha BETUYUHY LIUX BTpaT?

1.2. Buau gieleKTpUYHUX BTPAT:

o OxapaktepusyiTe pi3Hi BUAU A1€IEKTPUIHHUX BTPAT, TaKi K BTPATH uepe3
MOJIAPU3aLlilo, BTPATU Yepe3 MPOBOJIMMICTh Ta BTPATU Yepe3 MOBEPXHEBUM CTpyM. Sk
KOXEH 3 IIMX BUJIIB MIPOSIBIISIETHCS B PEATBHUX YMOBaX?

o Sk BU3HAUWTH, KU BHU] JICIEKTPUYHHUX BTPAT MEPEBAKAE B TOMY UH
iHIIIOMY Matepiani? SIki MeToau BUKOPUCTOBYIOTHCS JIJIs BUMIPIOBAHHS 1IUX BTpAT?

1.3. JliesiekTpr4HI BTpaTH B ra3ax:

o Sk nieneKkTpUuHI BTPATH MPOSBIAIOTHCS B razax? I[losicHITH, YoMy raszu
MaloTh HU3bKI Ji€JIeKTPUYHI BTPATH MPU HOPMAILHUX yMOBaX. SIKi yMOBU CHIPUSIOTH
30UTBIIIEHHIO BTPAT y Ta3ax?

o SIki ra3u BUKOPUCTOBYIOTHCSI B SIKOCTI JIEJIEKTPUKIB Y BUCOKOBOJIBTHUX
CHUCTEMaX, 1 IK MIHIMI3YIOThCS iXH1 JI€JICKTPUIHI BTpaTH?

1.4. JliesilekTpU4HI BTPaTH B PIAKUX JieJIeKTPUKAX:

o Sxi paxTopu BIITMBAIOTH HA JIETIEKTPUYHI BTPATH B PIAKUX H1CICKTPUKAX
(HampuKIaj, B €NEKTPOI30ILLIHHNX Maciax)? Sk Temreparypa i 4acToTa 3MiHIOIOThH

BEJIMYMHY BTpaT?

28



o OxapaktepusyiTe BIUIUB JOMIIIOK (BOJa, KUCEHb, 1HINI PEYOBMHM) Ha
JeNeKTPUYHI BTPATU B PIAKUX JiEIEKTPUKAX.

1.5. JieJiekTpUYHiI BTPAaTH Y TBEPAUX JieJIeKTPUKAX:

o SIK nmieneKTpUYHi BTpaTH MPOSIBIAIOTHCS Yy TBEPAUX JlEJNEKTpUKaX
(HanmpuKnaa, B IJIACTUKOBUX Martepiaiax abo kepamiii)? Sk marepiaau 3 BHCOKOIO
JEJEKTPUYHOIO MPOHUKHICTIO MOB's13aHi 3 pIBHEM JI1€JICKTPUYHUX BTPaT?

o SIkuM YMHOM METOAM 3MEHIICHHS BTpPAT, TaKi SK BUKOPHCTAHHS
MaTepiajliB 3 HU3bKMM pPIBHEM MPOBIAHOCTI a00 3 BUCOKMMHU XapaKTEPUCTUKAMHU
cTab1IbHOCT1, BAKOPUCTOBYIOTHCS B IIPOMHUCIIOBOCTI?

2. 3aBIaHHA HA TBOPYICTH

o JocnikyiiTe  BUKOPUCTAHHA  JICJICKTPUYHUX  MaTepialiB B
BHUCOKOBOJIbTHUX cUcTeMax (HampuKmam, TpaHcopMaTopax, Ka0esx,
KoHJIeHcaTopax). OxapakTepu3yiiTe BaXXJIMBICTh MiHIMI3allli Mi€JIEKTPUYHUX BTPAT B
TaKUX IPUCTPOSIX Ta 0OTOBOPITH METOIM MOKPAILLEHHS XapaKTEPUCTHK 1€IEKTPUUHUX
MaTepialiiB JJIsl TAKMX 3aCTOCYBaHb.

3. JlonaTkoBi NUTAHHA JJIA IJIUOIIOT0 PO3YMIiHHSA

1) SIk 3MiHIO€TBCS YACTOTA IICTIEKTPUUHUX BTPAT B 3AJIEKHOCTI BiJI TEeMIIepaTypu
Ta YaCTOTH €JEKTPUYHOro mojsA? ki marepiaM MarOTh HAWMEHI BTpaTH MpHU
BHUCOKHX 4acTOTax?

2) SlkuM 4YMHOM BOJIOTICTH 1 BOJIOTO3aJICXKHI Marepiaii BIUIMBAIOTh Ha
nienekTpudHi BTpatu? SK 111 eekTr MOKHA MIHIMI3yBaTH MPU PO3POOII SICKTPUIHHUX

KOMITOHEHTIB /I BUCOKUX HAIpyr?
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3ABJIAHHS Nell

TEMA. ITIPOBIH JIEJEKTPUKIB

1. TeopeTnune 3aBIaHHSA

1.1. OcHOBHI MOHATTS NMPO NMPOOIi AieIeKTPUKIB:

o o Take mpobiil aienektpuka? Sk npoOil MOB’A3aHUI 3 PO3PUBOM
J1eJeKTPUYHOI 130J1A11i B yMOBaX BUCOKO1 HApyru?

o Sxi ocHOBHI (paKTOpHW BIUIMBAIOTH Ha TOPIr mpoboro mienekTpuxa? Sk
MOBE/IIHKA 1CJICKTPUKA 3MIHIOETHCS TIPU JOCSATHEHHI I[LOTO TTOpOry?

1.2. MexaHi3M npo001o iejIeKTPHUKIB:

o OxapakTepusyiTe MEXaHi3M eJIeKTPUYHOro MpoOor mienekTpuka. Sk
3MIHIOETHCSI BHYTPIIIHS CTPYKTYypa MaTepiaily MiJi BIUVIMBOM CHJIBHOTO €JIEKTPUYHOTO
noJsi?

o Ski npotiecu BiI0OYBAOTHCS HA MOJIEKYJISIPHOMY Ta aTOMHOMY PIiBHSX i
yac nmpo0oro JieneKkTpuka?

1.3. IIpo6iii rasis:

o Sxi ymoBHM HEOOXimHI sl TOro, o0 BiAOyBcs mpoOiid razy? Sk
BITUBAIOThH TaKi (DaKTOPH, K TUCK, TEMIIEpATypa Ta TUII T'a3y, HAa BEIMYUHY TPOOiHHOT
Harpyru?

o OxapakTepusyiTe mpoiiec mpo0or0 B TaKUX raszax, ik MOBITPs, a30T a0o
1HIII 1HEePTHI Ta3u. SIK MOKHA KOHTPOJIIOBATH MPOO1il B Ta30BUX CEPEIOBUINAX ?

1.4. IIpo0iii pigkux AieIeKTPUKIB:

o SAx BigOyBaeTbcs mTpoOId PIAKUX  JICACKTPUKIB  (HAmpuWKiIad, B
TpancopMaTopHUX Maciax abo 130AIMHUX PiauHAX)?

o Sxi gakTopu MOXKYTh 3HWXKYBATH a00 MiABUINYBATH NPOOIHY HAIpyry
PIIKKX MieNeKTPUKiB? SIK BILTMBAIOTH TOMIIIKH (B0, Ta3u TOIIO) Ha IIPoiiec TpoOoro?

1.5. IIpo0iii TBepaAUX AieIeKTPUKIB:
30



o [TosicHITh, sIK BiOYBa€ThCa MPOOI TBEPAUX IIEICKTPUKIB (HAIPUKIA,
miacTMac, ckia abo kepamiku)? ki OCHOBHI MexaHi3MU MPOOOI0 iICHYIOTH ISl ITUX
Matepiaiib?

o SIki mapameTpu mMaTepiaiy, Takl SIK MILIHICTb Ha eJIEKTpUYHUI npoOiii abo
TOBIIMHA, BIUTUBAIOThH HA CTIMKICTh TBEPAUX I1€TEKTPUKIB IO MPOOOI0?

2. 3aB1aHHA HA TBOPYiCTH

o Hocmimxyiite 3aCTOCYBaHHS  JIENIEKTPUYHMX  MarepiajiB Y
BHCOKOBOJIbTHUX  CIIGKTPUYHMX  CHUCTeMax  (Hampukianm,  TpaHchopmaropw,
BHCOKOBOJIbTHI KabeJli, KOHJAEeHCATOpH). SIK MIABUIICHHS TOPOTY MpOoOOoI0 MaTepiaiiB
BILUIMBAE HA HAAIMHICTHh TAKUX CUCTEM?

3. JlonaTkoBi MUTAHHA JJIS TJIUOIIOT0 PO3YyMiHHA

1) Slkum uymHOM TemmepaTypa BIUIMBaE Ha MpoOid mienekTpukiB? Sk 1e
BPaxXOBYEThCS MPU BUOOPI MaTepialiiB JUisl 3aCTOCYBaHHSI B PI3HUX TEMIIEpATypPHUX
yMoBax?

2) SIxi MeToI BUKOPUCTOBYIOTHCSI JIJIsl TIABUIIICHHSI CTIMKOCTI JII€IEKTPUKIB 710
npo0O0 B EIEKTPUYHUX cHucTemax? Sk MoO)KHAa TMOKpaIlIUTH MaTepiand Jyis

3aCTOCYBaHb, JIe BAKJIMBA BUCOKA HAMIMHICTD 130JIA1111?
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3AB/IAHHS Nel2

TEMA. JIEJEKTPUYHI MATEPIAJIN

1. TeopeTnune 3aBIaHHSA

1.1. 'a3ononiOHi enexTpoisonsiuiiHi MaTepiajan:

o OxapakTepusyiTe ra3onojioH1 eJeKTpOI30JAIiiHI MaTepianu. Sk razu
BUKOPHUCTOBYIOTHCSI SIK JTICJIEKTPUKH Y BUCOKOBOJBTHUX CHCTEMAaxX?

o SIxi BNacTUBOCTI Ta3iB BaXKJIUBI JJIA 1X BUKOPUCTAHHS K 130JsTOpIB? SIK
3MIHIOETHCS €(DEKTUBHICTh FA30BUX JI1€JIEKTPUKIB 1] BIUIMBOM THCKY, TEMIIEPATypH Ta
€JIEKTPUYHOTO TTOJIsI?

1.2. Ha¢ToBi esiekTpoi3oisiniiini maciaa:

o Sx  BUKOPUCTOBYIOTbCS  HA(TOBI  €NEKTPOI3O0JIALIMHI  Macia B
CNEKTPUYHUX cucTeMax? Ski OCHOBHI BIACTHBOCTI HaTOBUX Macesl HEOOXITHI s
e(heKTUBHOI 130JIA1111?

o SAxi paxkTopu BIUIMBAIOTh Ha €(PEKTUBHICTh €IEKTPOIZONISIIIHHIX Macen?
Sk Temmnieparypa Ta JOMIIIKH 3MIHIOIOTh TXH1 Ai€JIEKTPUYHI BIaCTUBOCTI?

1.3. CuHTeTHYHI PiAKI JdieJIeKTPUKU:

o OxapakTepusyiTe CHHTETHYHI PiAKI JieleKTpUku. Ski mepeBaru BOHU
MAaloTh Mepe/1 MPUPOAHUMH PIAKUMU 130 TOpaMu?

o B axux BuUmagkax 3aCTOCOBYIOTHCS CHHTETUYHI P1JIKi T1€IEKTPUKH, 1 K 1X
BJIACTHUBOCTI JI03BOJIAIOTH MOKPAIIUTH €()EKTUBHICTH 130JIA111T B PI3HUX CICKTPUIHHUX
MPUCTPOSX?

1.4. BucokomoJieKyJISIpHi OpraHivHi aieJJeKTPUKH:

o [Ilo Take BHCOKOMOJICKYJISIPHI OpraHivHl JienekTpuku? ki martepianu

BITHOCATHCS JIO ITi€T KaTeropii (HanpHuKiIa:, moaiMepu)?
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o Ski OCHOBHI TepeBaru BUCOKOMOJEKYJISIPHUX OPTaHIYHUX M1eTIEKTPUKIB
MOPIBHSHO 3 IHIIUMHU TUTIaMU 130J1s1TopiB? SIKi (hakTOpU BU3HAUAIOTH iX €()EeKTUBHICTH
K eNIEKTPUYHI 130519TOpU?

1.5. Cmouin, pociMHHI 0J1il, 0ITYMH Ta JieJIEKTPUKHU HA OCHOBI BOCKY:

o SIK BUKOPUCTOBYIOTbCS CMOJIM, POCIMHHI 0111, OITYyMH Ta JIENEKTPUKH Ha
OCHOBI BOCKY B €JICKTPUYHUX cUCTEMax?

o [TosicHITB, YOMY 1l MaTepiaid MOXYTb OyTH KOPUCHUMHU SIK 130JISITOPH, a
TaKOX fAK1 iXHI OOMEKEHHS Ta HEIOJIKH.

1.6. EnexTpoi3osiuiiiHi JJaKM i KOMIIAyHIU:

o OxapakTepusyiTe eNeKTPOI3OJISIINHI JaKd Ta KOMIIAyHIU. SIK BOHH
BUKOPHUCTOBYIOTBCS JUISl IOKPUTTS €IEKTPUYHUX KOMIIOHEHTIB?

o Ski XapaKTepUCTUKY MOBUHHI MaTH JIAKU 1 KOMIAYH/IH JIJ1s1 3a0e31eueHHs
BHUCOKO1 HAJIMHOCTI 130JISI1111?

1.7. I'ny4ki miiBku:

o [I{o Take THYYKI IUTIBKH, 1 IK BOHH BUKOPUCTOBYIOTHCS SIK JIIEJICKTPUKHU B
SJIEKTPUYHUX MPUCTPOSIX?

o Sxi mepeBaru Ta HEJOJIKM MArOTh THYYKI IUJTIBKM TMOPIBHSIHO 3 1HIIMMH
nieneKTpudyHuMHU Matepiagamu? SIki pakTopu BIUIMBAIOTH HA iX €(DEKTUBHICTH?

2. 3aB1aHHA HA TBOPYiCTH

o JlocmimkyiTe 3aCTOCYBaHHS PI3HUX THUIIIB JI€NEKTPUYHUX MaTepialliB y
CydYacCHMX TEXHOJOTiIsX (HampuKian, Yy KOHJEHcaTopax, TpaHcdopMaropax ado
kabensax). Sk BuOip Marepialy 3alIeKWTh BIJl YMOB eKCIUTyaTalli (Temmeparypa,
BOJIOTICTh, YACTOTA HAIPYTH)?

3. lopaTkoBi NUTAHHSA JJISA TJIMOMIOT0 PO3YMiHHA:

1) Sk 3MIHIOIOTBECS I€NEKTPUYHI BIACTHBOCTI MarepiajiB MpU CTapiHHI abo

TpUBaNii ekcruryaramii? SIki MeToau MOXYyTh OyTH BHUKOPUCTAHI JJISl TMPOJIOBKEHHS

TEPMIHY CITY>KOHU JIETCKTPUIHUX MaTepialiB?
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2) Sxkum uuHOM (Di3UYHI BIACTUBOCTI JICJICKTPUUHUX MaTepialiB (MIIHICTb,
BOJIOTOIIOTJIMHAHHS, TEPMOCTIMKICTh) B3a€MOTOB'sI3aHI 3 IXHIMH EIEKTPUYHUMHU

BJIACTUBOCTSIMU?
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3ABJIAHHS Nel3

TEMA. ®I3UKO-MEXAHIYHI TA XIMIYHI BJIACTUBOCTI
EJJEKTPOTEXHIYHUX MATEPIAJIIB

1. TeopeTu4He 3aBIaAHHS

1.1. 3aranbHi nmOHATTA  Npo  (i3UKO-MEXaHIYHI  BJIACTHBOCTI

eJIEKTPOTEXHIYHUX MaTepiaJiB:

o [Io Take (hi3uKo-MexaHIYH1 BIACTUBOCTI EJICKTPOTEXHIYHUX MaTepiasiB?
[lepepaxyiiTe oCHOBHI  (I3MKO-MEXaHIYHI BJIACTUBOCTI, SKI BaXKIWUBI  JJs
€JIEKTPOTEXHIYHUX MaTepiaiB.

o Sx BmIMBae MexaHiYHAa  MIIHICTh Ha  €(QEKTUBHICTb  pPoOOTH
CIEKTPOTEXHIYHUX KOMITOHEHTIB?

1.2. BoJiorocTiiikicTh €JIeKTPOI30/sIUiiiHUX MaTepiaJiB:

o Sk BONOTOCTIMKICT, BIUIMBa€ Ha €()EKTUBHICTh JIEIEKTPUUYHUX
MatepianiB? Ski HACHiIKM MOXE MaTH MiJBUIIEHA BOJOTICTh IS EIEKTPUYHUX
130J1ITOPiB?

o OxapakTepu3yiTe METOIH MOKPAIEHHS BOJIOTOCTIHKOCTI €IEKTPUIHUX
MaTepiaiB.

1.3. TermoBi B1aCTUBOCTI AieJIeKTPHUKIB:

o Sk Temmneparypa BIUIMBA€E HA A1CJICKTPUYHI BJIACTUBOCTI MatepiaiiB? ki
TEIJIOBI BJIACTUBOCTI € KPUTUYHUMH JIJIS1 €JIEKTPOTEXHIYHUX MaTepiaiiB?

o Sk BU3HAYAIOTH TETUIOMPOBIAHICTH MaTEepialliB 1 K 1€ BIUIMBAE HA BUOIP
TEJIEKTPUIHUX MaTepialliB IJisl PI3HUX 3aCTOCYBaHb?

1.4. MexaHi4Hi BJIacCTHBOCTI MaTepiaJiB:

o Ski MexaHiuHI BIaCTUBOCTI MaTepiaiiB BaXKJIUBI AJis IX BUKOPUCTAHHS B

EJEKTPOTEXHIYHUX MPUCTPOSAX (HAPHUKIIAA, MIIIHICTh, THYYKICTh, TBEPIICThH)?
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o SIk MexaHIYHI BJIACTUBOCTI BIUIMBAIOTH HA JOBrOBIYHICTH 1 HAAIHHICTH
SJIEKTPUYHUX KOMIIOHEHTIB, 110 MPAIIOOTh I11]l BUCOKUM HABaHTAKEHHSIM?

1.5. XimivHi BJIaCTHBOCTI eJIEKTPOTEXHIYHIX MaTepiaiB:

o Sk XiMIYHI BJACTMBOCTI MaTepiajiB BIUIMBAIOTh Ha iXHI €JIEKTPUYHI
xapakTepucTuku? SIKki XiMI4HI peakiii MOXYTb BiOyBaTHCS B €JIEKTPOTEXHIYHUX
MaTepiajiax MpU BIUIMBI HABKOJMIIHBOTO CEpefOoBHINA (BOJIOra, KUCIOTH, OCHOBH,
OKHCHEHHS)?

o SIK OIIHIOETBCS CTIMKICTh Marepialdy A0 KOpo3ii Ta 1HIIMX XIMIYHHX
MIOIIKO/KEHB? SIK 1€ BIUTMBAE Ha BUOIp MaTepialliB AJisl €EKTPUIHUX CHCTEM?

1.6. BuacTuBOCTI AieJIeKTPUKIB i BIVIMBOM BHIPOMiHIOBAHb BHCOKOI
eHeprii:

o Sk BIIKMBAaIOTH BUIPOMIHIOBAaHHS BUCOKOI eHeprii (Hampukiaf,
PEHTTEHIBChKI a00 raMMa-IPOMEHi) Ha JieIEKTPUYHI BIACTUBOCTI MaTepiaiB?

o SxuM 9MHOM 3MIHIOIOTHCSI MEXaHIYHI Ta XIMIYH1 BIACTUBOCTI MaTepialliB
ITi]T BILTHBOM BUIIPOMIHIOBaHHS BUCOKO1 €HEPT1i?

2. 3aBJaHHA HA TBOPYiCTH

o Hocnimkyiite BIUMB (PI3UKO-MEXaHIUHUX Ta XIMIYHMX BIACTHBOCTEH
MarepiagiB Ha iX BHUKOPHUCTaHHS B KOHKPETHHX EJIEKTPOTEXHIYHUX MPUCTPOIX
(mampuknajg, TpaHchopMmaTopu, KOHACHcCATOpH, KaOeni). SIKUM YHHOM MOXKHA
TTOJTIMIIKTH 111 BJIACTUBOCTI JJISl TOCATHEHHS KpaIoi epeKTHBHOCTI poOOTH MPUCTPOIB?

3. JlopaTkoBi MUTAHHSA JJISl TJIMOIIOT0 PO3YMiHHA

1) Sk 3MiHa BOJIOTOCTI YW TEMIIEpATypH MOXKE€ 3MIHUTH €JIeKTPUUHI
XapaKTePUCTUKHM  130JALIMHMX MaTepiamiB? SIki MeXaHI3MH B3a€EMOJII  MIXK
TEeMIIepaTypHUMH 1 BOJIOTOCTIMKUMU BIACTUBOCTSMU?

2) SxuM YMHOM TMOKpAIllEHHS XIMIYHMX BIACTUBOCTEW MarepialliB MOXKe
CHPUSITH M1 IBUILIEHHIO TX CTIMKOCTI B CKJIQIHUX €KCIUTyaTalliiHIX YMOBaX, HAPUKJIIAI,

y Ha)TOBUX 200 XIMIYHUX YCTAaHOBKaX?
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3ABJIAHHSA Nel4

TEMA. BUKOPUCTAHHSA JIEJEKTPUKIB B KOHAEHCATOPAX

1. TeopeTnune 3aBIaHHSA

1.1. OcHOBHI BiIOMOCTI PO KOH/JAEHCATOPH:

o [Ilo Take koHaeHcatop? SK BIH Mpamioe 1 SKy poJib BiAIrpae B
€JEKTPUYHUX CXeMax?

o OxapakTepu3yiTe OCHOBHI €JIEMEHTH KOHCTPYKII KOHAEHCATopa
(oOKJIamuHKHU, JIEEKTPUK, €EMHICTB). Sk iX B3aeMofis BuU3HA4Yae poOoUi
XapaKTepUCTUKU KOHAeHcaTopa?

1.2. [TapameTpH KOHIEHCATOPIB:

o Ski OCHOBHI MapaMeTpu KOHJEHcaTopa BHU 3HaeTe? Sk BHU3HAYAIOTH
€MHICTh KOHJIeHCcaTopa?

o Sk Ha €eMHICTB 1 HANPYTY BIUTUBAIOTH Pi3HI MaTepianu JIs N1eNeKTPUKiIB?
Sk BuOip mieneKkTpuKa BIUIMBAE HA XapaKTEPUCTUKU KOHJEHcaTopa?

1.3. Cucrema yMOBHUX NO3HAYEHb KOHECHCATOPIB:

o [Ilo Take cucTeMa YMOBHHX IIO3HA4Y€Hb KOHAECHcaTopiB? Sk BOHa
JI0TIOMAara€ BH3HAYUTH XapaKTEPUCTUKH KOHJIEHCATOPIB (E€MHICTh, MaKCUMAIbHY
HATpPYTy, THI JieTEeKTPUKa)?

o OxapakTepu3yidTe  OCHOBHI  MapKyBaHHs  KOHACHCATOpIB,  SKI
BUKOPHUCTOBYIOTbCS Y TIPOMHUCIIOBOCTI.

1.4. MapkyBaHHS KOHIEHCATOPIB:

o Axi iHdpopmariitHi AaHl MICTUTh MapKyBaHHS KOHAeHcaTopiB? Sk
MPaBUIILHO PO3MU(PPYBATH MAPKyBaHHS 1 III0 BOHO O3HAYae?

o JlaiiTe mnpukiaaum MapKyBaHHS JUIsl PI3HHX THUIIB KOHJEHCATOPIB
(TIOCTIHOT EMHOCTI, 3MIHHOI EMHOCTI TOIIIO ).

1.5. KoHCTpyKIIil KOHAEHCATOPIB MOCTIiHOI €EMHOCTI:
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o Ski OCHOBHI KOHCTPYKTHBHI OCOOJHMBOCTI KOHAEHCATOPIB MOCTIHHOI
emHOCTI? SIKi MaTepiaiu BHKOPUCTOBYIOTHCS ISl OOKJIATUHOK 1 JI€NIEKTPUKA TaKUX
KOHJIeHCaTOpPiB?

o SIkiM 9YMHOM TiIBUINCHHS €MHOCTI KOHJICHCATOpa BIUIMBAE Ha BHUOIp
MarepiajiB JjIsl HOro BUTOTOBIICHHS?

1.6. XapakTepuCcTHKA Ta BUKOPUCTAHHS KOH/ICHCATOPIB MOCTiHHOT EMHOCTI:

o SIK1 XapakTEepUCTUKH BIUIMBAIOTh Ha BHOIp KOHIEHCATOPIB MOCTIHHOI
€MHOCTI JUIsl PI3HUX 3aCTOCYBaHb (HANPHUKIIAA, Y CHIIOBUX CIICKTPUIHUX MEPEKaX, Y
¢binpTpax, y ctabiimizaTropax Hanpyru)?

o Sk BUKOPUCTAHHS Pi3HUX THIIB JIEICKTPUKIB B KOHACHCATOPAX 3MIHIOE
iXHI BJIaCTUBOCTI, TaKl SIK CTIMKICTh 10 BUCOKUX TEMIIEpaTyp, €ACKTPUIHA MIITHICTh Ta
JieNeKTpUYHa MPOHUKHICTH?

2. 3aBJaHHA HA TBOPYiCTH

o JlocniKyiiTe posib MIEIEKTPUYHUX MaTepialliB y PO3BUTKY HOBUX THIIIB
KOHJICHCATOPIB MJisl €NEKTPOHHUX TMPUCTPOIB (HANPUKIA, IS MIKPOIPOIIECOPIB,
MOOUTEHUX TenedoHiB). SK BIOCKOHAJIGHHS MIiCNIEKTPUYHUX BIACTUBOCTEH MOXKE
BIUTUHYTU Ha PO3MipH, €EKTUBHICTb 1 BAPTICTh TAKUX KOHJEHCATOPIB?

3. JlogaTkoBI MUTAHHA JJISl TJIMOIIOT0 PO3YyMiHHA

1) Sk 3miHa Temmeparypu BIUIMBAE HA XapaKTEPUCTUKH KOHAEHcATOPiB? Axkum
YUHOM II€¢ MOXXe OYTH BpaxOBaHO NPU NPOEKTyBaHHI KOHJIEHCATOPIB JUIS
BUKOPUCTAHHS B PI3HUX KJIIMATUYHUX yMOBax?

2) Sk pi3HI TUNH JieNEeKTPUKiB (MOBITPs, MOJIMEpPU, KepaMmika, Macja TOIIO)

BIUIMBAIOTh Ha MaKCUMAaJIbHY po0OOUy HANPyTy 1 TEPMiH CITyKOU KOHJIEHCATOPiB?

38



3AB/TIAHHSA NelS

TEMA. 3ATAJIBHI BITOMOCTI ITPO MAT'HETU3M

1. TeopeTnune 3aBIaHHSA

1.1. OCHOBHI XapaKTepPUCTHKH MATHITHOI0 MOJISA:

o [Ilo Take MarHiTHe mosne? SIKi OCHOBHI (I3MYHI XapaKTEPUCTUKHU
MarHiTHOTO TOJIsI BU 3Ha€Te?

o OmumrTs OCHOBHI BEJIMYHWHM, [0 BU3HAYAIOTh MAarHITHE Ioje (MarHiTHa
1HYKIliS, MarHiTHA CWJIa, MarHiTHa MPOHUKHICTH). SK 111 BEIWYHMHU B3a€EMOTIOB'SI3aHI
M1 c00010?

1.2. MarHiTHi BJ1acTUBOCTI MaTepiaJiB:

o Ski MarHiTHI BIIACTUBOCTI MartepiaiiB icHyt0Th? OxapakTepusyiiTe pi3Hi
TUIH MAarHITHUX MatepiamniB ((pepomMarHiTHi, AlaMarHiTHI, TapamMardiTHi).

o Sk 1l BIAacTUBOCTI BU3HAYAIOTh MOBEIIHKY MaTepiaiiB y MarHiTHOMY
noJii?

1.3. MarniTHi MmaTepiajau Ta iX BAKOPHUCTAHHS:

o Sxi MarHiTHI Marepiagud HaWOUIBII IIMPOKO BUKOPHUCTOBYIOTHCS B
CJIEKTPOTEXHIll (HAPHUKIA, Y TpaHcPopMmaTopax, eIeKTPUYHUX JBUTYHAX)? Skum
YUHOM MAarHiTHI BJIACTHBOCTI IIMX MaTepiajiB BHU3HAYAIOTh €(PEKTUBHICTH POOOTH
€JIEKTPOTEXHIYHUX MPUCTPOIB?

o OnumriTe 3acTocyBaHHA (EpUTIB, CTaJIed 1 CIUIaBiB 3 BUCOKHUMHU
MarHiTHUMH BJIACTUBOCTSIMU B CyYaCHUX TE€XHOJIOTISX.

1.4. BuiuB nedgopmaiii Ha MArHITHI BJIACTHBOCTI MeTaJIIB:

o Sx mexaniuHa aedopmairisi MeTaliB MOXK€ BIUTMBATH Ha 1X MarHiTHI
BrIacTUBOCTI? OxapakTepu3yiTe IMpolecu, IO BiIOyBarOThCs mpu nedopmarrii

(HampuKIad, 3MIHUA B Opl€EHTAIllT JOMEHIB).
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o Sk nedopwmaiiist MmaTepiany BIUIMBA€E Ha e(PEKTUBHICTH POOOTH MarHiTHUX
Matepiaiib?

1.5. Brpatu eHeprii B (pepoMarHeTukax:

o [Ilo Take BTpaTu eHeprii B pepomarneTukax? Ik BOHU BUHUKAIOTh, 1 1110
BITUBAE Ha 1X BEJIUYHHY?

o SkUM YMHOM MOKHA 3HHM3UTH BTpaTh e€Heprii B (epoMarHiTHUX
MaTepiajiax Mmpyu BUKOPUCTAHHI iX Y BHCOKOYACTOTHUX MPUCTPOSIX?

2. 3aB1aHHA HA TBOPYiCTH

o JlocnmipkyiiTe  BIUIMB ~ MAar”HiTHUX  BJIACTMBOCTEM  MaTepialliB  Ha
e(eKTUBHICTh POOOTH Cy4aCHHUX MArHITHUX MPHUCTPOiB, TAKUX SK E€JICKTPOJBHUTYHH,
reHepatopu ab0 JATYUKU. SIKUM YHWHOM ONTHUMI3allisi MarHiTHUX BJIACTUBOCTEH
MaTepialliB MOXKE IMiIBUIUTH X e(DEKTUBHICTh 1 3MEHIIIUTH €HEPTOCIIOKUBAHHS?

3. JlonaTkoBi NUTAHHA JJIA IJIHOIIOT0 PO3YMIHHSA

1) SIx Temmnepartypa BIUTMBA€E HA MAarHITHI BIACTUBOCTI MaTepianiB? SIKuM 4unHOM
e Moxke OyTH BpaxoBaHO NpU BUOOpI MarepiaiiB Al 3aCTOCYBaHHS B Pi3HUX
TeMIIepaTypHUX yMOBax?

2) Slx MarHiTHI Martepiadl BUKOPHCTOBYIOTHCS B TEXHOJOTISX 30epiraHHs

€Heprii, HapUKIIaJ, B MarHITHUX aKyMyJISITOpax 4 CylepKOHIeHCaTOpax?
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3ABJIAHHS Nel6

TEMA. MATHITHI MATEPIAJIN

1. TeopeTnune 3aBIaHHSA

1.1. Marnitom’siki MaTepiajamn:

o [Ilo Ttake wMmarHiTOM skl MaTepianu? OxapakTepu3yite iX OCHOBHI
BJIACTUBOCTI Ta c(hepy 3aCTOCyBaHHS.

o Sx 3miHa TemmepaTypu ab0 30BHINIHIX Mar”iTHUX IOJIB BIUIMBAaE Ha
BJIACTUBOCTI MarHIiTOM KX MaTepialiB?

1.2. MaruiroTrBepai maTepiaJju:

o [I{o Bimpi3Hs€e Mar”HiTOTBEPAl MaTepiaid BiJl MarHitoM’sikux? Sk BOHU
MPAIOIOTh B yMOBaX MOCTIMHOTO MarHiTHOTO MOJIsA?

o JlaliTe mnpukiIaguM MarHiTOTBEpAMX MaTeplaigiB  Ta ONUIITh  iX
3aCTOCYBAHHS B €JIEKTPOTEXHIIll Ta 1HIIUX Tramy3sX.

1.3. Marepiaau cneniajii3oBaHOr0 NpU3HAYCHHS:

o OxapakTepusyiTe MaTepiaad CHeIiadi30BaHOr0 TMPU3HAYCHHS, SKi
BUKOPUCTOBYIOTbCSI B MAarHiTHHUX CHCTEMaX, 30KpeMa B MAarHiTHMX JaTyuKax 1
MPUCTPOSIX JyIst 30epiraHHs iHpopMarrii.

o Ak Taki wmarepiadM BiIpI3HAIOTHCS BiJl CTAaHIAPTHUX MATHITHUX
MatepiaiiB, 1 Kl TEXHOJOT14HI BUMOTH JI0 HUX MPE'sIBISIOTHCS ?

1.4. MarniTHi cniaBu:

o SIK MarHiTH1 CIJIaBU BUKOPUCTOBYIOTHCS /1JIS1 M1JIBUILLIEHHS XapaKTEPUCTUK
MatepiaiiB (HalpuKIIa, MABUIICHHS MarHITHOT TPOHUKHOCTI Y 3MEHIIIEHHS BTpaT)?

o SIki OCHOBHI THUIIM MAarHiTHHUX CILJIaBIB ICHYIOTh, 1 B SIKHUX TaIy3sX BOHHU

3aCTOCOBYIOThCS?

1.5. MarHiTHi MaTepiaju 1J1s1 BUCOKOYACTOTHUX 3aCTOCYBAHb:
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o Ski BIACTUBOCTI MATHITHUX MaTepialiB € KPUTHUYHUMHU Ui iX
BUKOPUCTaHHS B BHUCOKOYACTOTHUX 3aCTOCYBaHHSX, TAKUX SIK PaJIOCICKTPOHIKA YH
TeJICKOMYHIKAIliliHi1 cuctemMu?

o Sk BuOIp Mar”HiTHOro Marepiajly BIUIMBa€ Ha €(QEKTUBHICTh POOOTH
KOMITOHEHTIB B PaIlOYaCTOTHUX MPUCTPOSIX?

2. 3aBJaHHA HA TBOPYiCTH

o JocnipkyiTe  MEepCHeKTUBU  BUKOPUCTAHHS  HOBITHIX ~ MAarHiTHHX
MarepianiB (HampuKiIaa, HaHOMAaTepiaaiB YM MaTepiajiB Ha OCHOBI P1AKO3EMEIbHHUX
€JIEMEHTIB) B CyYaCHUX TEXHOJOTIAX, TAKUX SK TIOPUAHI Ta €IEKTPUYHI TPAHCIIOPTHI
3aco0u abo BIIHOBIIIOBaHI HKepea eHeprii. SIki BIacTUBOCTI IMX MaTepiajiB poOIsSTh
iX IpUIATHUMHU 715 [IUX 3aCTOCYBaHb?

3. JlonaTKoBi NUTAHHA JJIA IJIMOIIOT0 PO3YMIHHSA

1) Sk 3miHa Mar”iTHOI MPOHUKHOCTI MaTepially MOKe BIUTUBATH Ha HOrO
e(EeKTUBHICTh MPU BUKOPUCTAHHI B TpaHCHOpMATOpax 1 KOTYIIKAaX 1HIyKTUBHOCTI?

2) SIx mMarHiTHI MaTepialli BUKOPUCTOBYIOTHCSI B €IEKTPOHHHUX MPUCTPOSIX IS
3MEHILIEHHS TIEPeIko ] (HampHKiIal, B €KpaHax Bij €IEKTPOMArHiTHUX BIUTUBIB) Ta B

3aXHUCTi BiJ] BIUIUBY 30BHIIITHIX MAarHITHUX MOMIB?
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