[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

""""" | MWHWUCTE
#EﬂEFAﬂ

it Ei? 11{!61&05

PCTBO TPAHCNOPTA POCCHMUCKOW ®EQEPALIMM
hHOE AFEHTCTBO XENE3HOAOPOXHOIO TPAHCIMOPTA

OE BHOIWETHOE OBPAIOBATENBHOE YYPEXAEHWE BRICIEND OBPAIOBAHWMA

TBEHHbIA YHUBEPCUTET NYTEW COOBLLEHUA

IIpunoxxenune
K paboueil mporpaMMe JUCIUITITNHBI

OIIEHOYHBIE MATEPHAJIBI JJ151 IPOMEXKYTOYHOM ATTECTAIIUH

MO JUCLHUIIJIMHE (MOJYJIIO)

3JI€KTpOTeXHI/I‘leCKOC MaAaTEePUAJIOBECICHHUC

(1

aumenoBanue OUCYUNIUHBL(MOOYIS)

HampasiieHre noaroToBky / CienuaaIbHOCTh

23.05.05 CucreMBbI o0ecrieueHUus ABMKECHUA MMOE3/10B

(k00 u Haumenogarnue)

Hanpasnennocts (npouis)/cnennanuszanms

DJIEKTPOCHAOKEHH e JKeJIe3HbIX 10POr

(HaumeHnosanue)



1. [TogcHUTEAbLHASA 3aNMUCKA

]_IGJ'IB HpOMe)ICYTO‘IHOI;'I aTTCCTAllU — OLCHHUBAHHUEC IMPOMCIKYTOYHBIX W OKOHYATCIBHBIX PE3YJILTATOB
oOy4eHUs] TO JAWCIMIUIMHE, OOECHEeYMBAIOMINX JIOCTIDKCHHE IUIAHHPYEMBIX pE3YJIbTaTOB  OCBOCHHUS
00pa30BaTeNbHOM POTrPaMMBI.

@OopMBI IPOMEKYTOYHOM aTTECTALMM:
sauem — 3 cemecmp (ODO), 2 kypc (3DO)
sauem c oyenxou — 4 cemecmp (ODO), 2 kypc (3D0)

[Tepeuenp komMneTeHINH, OPMHUPYEMBIX B IPOLIECCE OCBOCHHS JUCLUIUINHBI

Kon 1 HanmeHOBaHNE KOMIIETEHIINN Kon naankaropa 1oCTHKEHUS KOMIETEHINH
OIIK-4. Cnocoben 8binonAmMb RPOEKMUPOBanue u paciém OIIK-4.4. IIlpumensem meopemuyeckue noni0A#CeHus o
MPAHCNOPMHBIX 00BLEKMOB 8 COOMEEMCMBUU C MPeDOBANUAMU Kaaccuguxayuu, C6OUCMEAx U XapaKxmepucmukax
HOPMamMueHbvlX OOKYMEHNO8 mMamepuanos Oia pewienus NPUKIAOHbIX 3a0ay

P€3YJIBTaTBI 06yquH51 Mo JUCHUIIIIMHE, COOTHECCHHBIC C INIAHUPYCMbIMU
pe3yjbTaTaMu OCBOCHUSA O6paSOBaT€HBHOﬁ IMporpaMmbl

Kox n HanmeHOBaHME PesynbraTel 00y4eHus 110 TUCIUITIHHE O1eHOYHEIE O1eHOYHEIC
HWHJUKATOpa JOCTHKEHUS MaTepHuabl MaTepuabl
KOMICTCHIHH (cemectp 3) (cemectp 4)
OIIK-4.4. Ipumensem | Obydarommiics 3HAeT: knaccudukaiuio | Tecr: Tecr:
meopemuyeckue NONONCeHUs: | DIEKTPOTEXHUUECKUX MaTEepPHaJIOB MO Ha3HAYeHHIO, cocTaBy | 2.1-2.20 1.1-1.20
0 Knaccugukayuu, ceolicmeax | W CBOMCTBaM; CBOMCTBA COBPEMEHHBIX MaTEePHAIOB; METOABI | Bompocsr: Bomnpocsr:
u xXapakmepucmuxax | BBIOOpa MaTepHaIOB 1-23 24-45
mamepuanos 0na  pewenus | OOyUarOUMIACS yMEeT: MOJb30BaThCs 00OpYyJOBaHUEM, 3agaHus:
NPUKTAOHBIX 3a0aY MO3BOJISIOIIUM ONpeeNuTh MEXaHUYECKUE u 1-6
JNEKTPUUYECKHE CBOMCTBa BEIIECTB,; MIPOBOJIUTH
HE00XOANMBIE UCCIIeIOBaHUS Ui oIpeneneHus
AIEKTPUYECKHIX CBOWCTB; OILICHUTH BO3MOYKHOCTb
MIPUMEHECHHS MaTepraja B KOHKPETHBIX YCIOBHAX
OOyyvaromuiicss BJTaJceT: METONAMH OIICHKA CBOWCTB | 3aJaHUS: 3ananus:
MaTepHaJioB; crrocobamMu moadopa MaTepHaIoB 7-9 10-11

[IpomesxyTouHas arTecTanus (3a4eT) IPOBOJUTCS B OJTHON M3 CIEAYIOMUX (hopM:
1) cobecenoBanue 1 BBINOJHEHHUE 3aaHNUS;
2) BeinonHenue 3aaanuit B OMOC CamI'VIIC.

[TpoMexyTouHas aTTecTanus (3a4eT ¢ OI[CHKOW) TPOBOJAMUTCS B OJTHOM M3 CIIEAYIOMUX (Gopm:
1) coGecenoBanue 1 BBHITIOIIHEHUE 33JaHNUS;
2) BeinonHenue 3aaanuii B OMOC CamI'VIIC.



2. Tunosbie' KOHTPOJIbLHBIE 32JaHUS WM HHbIE MATEPUAJIbI JJIsl OLEHKH 3HAHUIN, YMEHHI,
HABBIKOB U (MJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YIOIIUX YPOBEHb C()OPMHUPOBAHHOCTH KOMIIETEH Ui

2.1 TunoBbie BONPOCHI (TECTOBbIE 3aIaHUSA) VISl OLEHKH 3HAHUEBOI0 00Pa30BaTEeIbLHOI0

pe3yJbTarTa
Ko 1 HauMeHOBaHUE WHIMKATOpa JOCTHKEHHS KOMIIETEHIIMT O0pazoBaresbHbII pe3yJIbTaT
OIIK-4.4.  Ilpumensem  meopemuueckue  nonodxcenus o | OOydaromuics 3HAET: KJTacCU()UKAITIIO
Kraccu@urayuu, c60UCmMeax u XapaKmepucmuxax Mamepuanos 015 | SNEKTPOTEXHUYECKMX  MATepHAOB [0  HA3HAYEHHIO,
peutenus NPUKIaoHbIX 3a0ay COCTaBy M  CBOWCTBaM;  CBOWCTBa  COBPEMEHHBIX
MAaTepHaJIOB; METOJIbI BEIOOpA MaTEpHaJIOB

Tect 1.1. Kakre U3 ykazaHHBIX MaT€pUAJIOB OTHOCATCS K MOJISPHBIM JUAJIEKTPUKAM?
Cmona.

Kgsapu.

ITommsyTHaeH.

Cosou.

Cosrto1.

Nk W=

Tect 1.2. K xakomy Buay MarepuaioB OTHOCUTCS SFq?
1. K npoBogHUKaM.

2. K noaynpoBoaHUKaM.

3. K nquanexrpuxam.

Tect 1.3. V13 npuBeAEHHBIX OIpeIENeHNH, YTBEPKACHNI BBIOEpUTE HE BEPHOE.

1. OtHOCUTENBbHAS JUAJIEKTpUUECKasi MIPOHUILIAEMOCTh BaKyyMa paBHa 1.

2. PenakcanuoHHasi MoJspu3alys CONPOBOXKAAECTCS PACCESTHUEM SHEPrUU B AUDIIEKTPUKE, T. €. €ro
HarpeBaHUEM.

3. JupnexTpuueckast MPOHUIIAEMOCTh BCEX Tra30B HE3HAUMUTEIbHA 1 OJM3Ka K 1.

4. JTudnekTpudeckasi MPOHUIIAEMOCTh HETIOJISIPHBIX JKUIKUX JTUAJICKTPUKOB, KaK MPaBUIIO, OOJbIIe 5.

Tect 1.4. YKaxxuTe BepHOE OIpeAeIICHUE, YTBEPKICHHUE.

1. BO3HUKHOBEHHE CKBO3HBIX TOKOB (TOKOB YTE€UKH) B TEXHHYECKHX TUDIIEKTPUKAX OOYCIOBICHO
HaJMYHEeM B HUX OOJIBIIIOTO YHCIIa CBOOOAHBIX 3apsi/IOB.

2. Ilpn mepeMeHHOM HaNpPSHKEHUW a0COPOLMOHHBIE TOKM MMEIOT MECTO B TEUEHHE BCEro BpEMEHU
HAXOXKJICHUS MaTepuaia B JJIEKTPUIECKOM IOJIE.

3. DAEeKTpOMpPOBOAHOCTH Ta3a, 00yCIOBICHHAS TEIUIOBOM HOHU3AIIMEH, Ha3bIBACTCS CAMOCTOSTEILHOM.

Tecr 1.5. Uto Takoe nomsipuzanus?

1. BO3HHKHOBEHHE CKBO3HBIX TOKOB (TOKOB YTEUKH) TUIICKTPUKAX 110 ICHCTBUEM BIICKTPUIECKOTO TOJISL.
2. TosiBieHUE HIIEKTPUIECKOTO MOMEHTA Y YACTHIL JIUDIICKTPUKA.

3. BO3HUKHOBEHHE TOKOIIPOBOIAIICTO KaHaja B TUJICKTPUKE.

Tect 1.6. UTo Takoe MOMAPU30BAHHOCTH TUIICKTPHUKA?

1. BeKTopHaSI q)HSquCKaH BCJIIMYMHA, paBHAasA OTHOLICHUIO JJICKTPUYCCKOI'O MOMCHTA 3JIEMCHTA NUBJICKTPUKA K
00BEMY ITOTO 3IIEMEHTA.

2. CkansgpHas pu3nueckas BeTUYMHA PaBHASI OTHOIICHUIO DHEPIHHU, 3aTPAYMBAEMON Ha MMOJIAPU3AIUIO AJIEMEHTA
JIUDJIEKTPHUKA K 00bEMY 3TOTO AJIEMEHTA.

3. BektopHas (usznueckas BeIMYMHA paBHAsl OTHOIICHHIO CKOPOCTH MIOBOPOTA JIEMEHTA JUIJICKTPUKA K 00beMY
3TOTO DIIEMEHTA.

Tect 1.7. Kakoli mokazaTenb xapakTepu3yeT CIOCOOHOCTh JUAIEKTPHUKA MOJISIPU30BATHCS B AIICKTPUIECKOM
nosie?

1. Dnekrpuyeckasi IPOYHOCTbD.

2. JluaneKTpudecKasi IPOHUIIAEMOCTb.

! TlpuBonsTcs THUIOBBIE BOMPOCHI M 3ahaHus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHBIE I MPOBEAEHHS ATTECTAI[MOHHOTO
MEpONPUATHSL, XpaHITCs Ha Kadenpe B AOCTATOUYHOM /Il MPOBEJCHHUS OLEHOYHBIX MPOLERyp KOJIMYecTBe BapuaHTOB. OllEHOYHbIE
Cpe/ACTBa MOAJIEKAT aKTyalH3aldd C YY4ETOM DPa3BUTHs HayKH, OOpa3oBaHMA, KyJIbTYPbl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH H
conanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COAEPKAHMUS OLIEHOYHBIX CPEACTB CPEAM O0YHAIOIIMXCSl YHUBEPCUTETA
HecyT 3aBelyromui kadeapoi u npenogaBaTenb — pa3pabOTUNK OLEHOYHBIX CPEJICTB.



3. I[I/ISJ'IGKTpI/I‘ICCKaH BOCIIPUUMYINBOCTD.

Tect 1.8. UTo XapakTepHO 111 2IIEKTPOHHON MO pHU3ann?

1. CMmerieHre yrpyro CB3aHHBIX HOHOB IO/ AEHCTBUEM 3JEKTPUIECKOTO MOJIS.

2. IToBopoT muroneii 1 BBIpaBHUBAHHE MX BJOJIb CUIIOBBIX JIMHUH AIIEKTPHIECKOTO OIS,

3. Vmpyroe cwmemeHne u jgedopMamnys OSICKTPOHHBIX O0OJOYEK AaTOMOB WJIM HMOHOB IO JEHCTBHEM
ANEKTPUIECKOTO TOJIS.

4. HpI/I MNPUIOKCHUHW  BHCHIHETO  JJICKTPUYCCKOI'O  I10JId, CHa6OCBH3aHHBIe OJICKTPOHBI  MMPOABJIAIOT
OJTHOHAIPAaBJICHHOCTH IEPEXO/IOB.

Tect 1.9. Uto XapakTepHO i1 MTHOBEHHON MOHHOW MOJIsApU3anun’?

1. CMelieHne ynpyro CBA3aHHBIX HOHOB MO JEHCTBHEM 3JIEKTPUUYECKOTO TOJIS.

2. IloBopoT aumosneit u BEIpaBHUBAHUE WX BJIOJIb CHIIOBBIX JTMHUM IMEKTPHUIECKOTO ITOJIA.

3. Vmopyroe cwmemeHue u aedopMamus SICKTPOHHBIX 00O0JOYEK AaTOMOB WM HOHOB IIOA JEHCTBHEM
3IIEKTPUYECKOrO IIOJIA.

4. Tlox neWicTBHEM 3JIEKTPUYECKOTO IOJISI MPOMCXOAMT HANpPaBJICHHOE CMEIIEHHE CBOOOIHBIX 3JIEKTPOHOB U
MOHOB B IIpefiesiax 1e()eKTOB U HEOAHOPOAHOCTEH MaTepuaa.

Tecr 1.10. Yto XapakTepHO 151 MUTPALIUOHHOM MOJsIpU3aluu?

1. CMelieHue ynpyro CBsi3aHHBIX HOHOB IO/ IEUCTBUEM DJIEKTPUUECKOTO TOJIS.

2. IloBopoT aumosneil 1 BbIpaBHUBAHUE UX BJIOJIb CHJIOBBIX JIMHUM 3MEKTPUUECKOTO MOJI.

3. Ilpm mOpuUIOKEHUH BHEIIHETO JJIEKTPUYECKOTO TMOJsl, CIA0OCBSI3aHHBIE DJIEKTPOHBI  HPOSIBISIOT
OJIHOHAIPAaBJIEHHOCTb IIEPEXO/IOB.

4. Tlox meiicTBHEM AIIEKTPHUUECKOTO TOJS MPOUCXOAUT HANPABICHHOE CMEIIEHHE CBOOOTHBIX JJIEKTPOHOB H
MOHOB B Ipezesax IeeKTOB 1 HEOAHOPOJHOCTEH MaTepurana.

Tect 1.11. Yto XxapakTepHO ISl SJIEKTPOHHO-PETAKCAITMOHHOM TTOJISIPU3AITIH ?

1. I[Tox meficTBHEM DIIEKTPUUECKOTO OIS TPOUCXOIUT MEPECTPONKA JOMEHHON CTPYKTYPHI TUIJICKTPHKA.

2. IToBOPOT AMMONEH U BIpaBHUBAHUE UX BAOJb CUJIOBBIX JIMHUN 3JEKTPUUECKOTO MOJIA.

3. Ilpm mpumokeHWH BHEITHETO DSJIEKTPUYECKOTO TIONISA, CIIa0OCBS3aHHBIE O3JEKTPOHBI  TPOSBISIFOT
OJIHOHAIIPABJICHHOCTH IIEPEXOJI0B.

4. Tlox neiicTBUEM AJIEKTPUUSCKOTO TOJS MPOUCXOAUT HANPABICHHOE CMEIECHHE CBOOOJHBIX JJICKTPOHOB M
MOHOB B TIpezieNiaX Je(eKTOB U HEOAHOPOAHOCTEH MaTepraa.

Tect 1.12. Y xakux MaTepuaioB HanOoJiee BBICOKA TUAIICKTPHUECKAs IPOHHUIIAEMOCTh?
1. Bonmopon.

2. Bona.

3. KameHHas coJib.

4. CerHEeTOBA COJIb.

Tect 1.13. YV kakux MaTepuanoB HauOosIee BBICOKAs AUDIIEKTPUIECKas POHUIIAEMOCTH?
1. 'a3000pa3HbIX.

2. Kunkux.

3. TBepabIX.

Tect 1.14. YTo NMPOUCXOAUT NPU MPUIOKESHUN TTOCTOSTHHOTO HAIPSDKEHUS K TUAJICKTPUKY ?
1. Uepes HETO MPOTEKAET TOK.

2. Tok uepe3 TUIIEKTPUK HE TPOTEKAET.

3. Tok yepe3 AMIICKTPUK MPOTEKACT TOJILKO B TIEPBLI MOMEHT BPEMEHHU.

Tect 1.15. Kaxoii mporiecc JIeKUT B OCHOBE dJIEKTPOTIPOBOTHOCTH T'a30B?
1. Ilporecc monspuzanuy.

2. Ilpouiecc HOHUBALIUH.

3. llporecc pekoMOMHAIINH.

Tect 1.16. Kakoii Bu 3JIEKTPOIIPOBOAHOCTH XapaKTEPEH JJIsi OOJBITUHCTBA KHUJIKUX TUAIICKTPUKOB?
1. DnexkTpoHHas.

2. MonHas.

3. [IpoTonHas.

Tecrt 1.17. KakuM quaieKTpuKaM CBOMCTBEHHA MOJIMOHHAS DJICKTPOIPOBOIHOCTE?




1. I'azam.

2. Kuaxum TusneKkTpuKam.
3. TBepapIM AMAIEKTPUKAM.
4. CerHeToaIeKTPUKaM.

Tecr 1.18. Kakoe u3 yrBepxaeHuil Bepaoe?

1. I"a3el SIBASIFOTCST AMDIIEKTPUKAMH.

2. XKunkocTu SBISIOTCSA TUAIICKTPUKAMHU.

3. TBepabie BelllecTBa SBIAIOTCS JUIIEKTPUKAMHU.

Tect 1.19. YUTo MPOUCXOANT NIPU YBEIUYCHUU TEMIIEPATYPhl HATPEBA TBEPAOTO AUIICKTPUKA?
1. DnekTponpoBOAHOCTh MAJAeT.

2. DIEKTPONPOBOTHOCTD HE U3MEHSICTCS.

3. YenpHOE COMPOTHBIICHHE TTaJIACT.

Tect 1.20. Y xakux TUIEKTPUKOB HAOIIOIAETCS TOBEPXHOCTHAS DIIEKTPOITPOBOTHOCTD?

1. I'a30B.

2. XKunkux AudIeKTPUKOB.

3. TBepAbIX TUANEKTPUKOB.

Tecr 2.1. Ykaxxute Bce mapaMeTpbl, XapaKTEpPU3yIOLIUE CBOMCTBA IPOBOIHUKOBBIX MATEPUATIOB.
1. IlpoOuBHOE HANPsKECHUE.

2. DNeKTpUuYeCcKas MPOYHOCTD.

3. YenbpHOe CONPOTHRIICHHE.

4. TemmepaTypHbIi KO3PPHUITUEHT YIASITHHOTO COTIPOTHUBICHHUS.

Tecr 2.2. Kakoe 13 NpUBEIEHHBIX YTBEPHKACHUI HENTPABHIBHO?
1. MeTautel — IpOBOAHHUKH IIEPBOTO POJIA.

2. Metaisl — MPOBOJHUKHA BTOPOTO POJIA.

Tect 2.3. Kak n3MeHseTCS YMCIIO HOCUTENEH 3apsaaa (KOHIICHTPAIHS CBOOOIHBIX IIEKTPOHOB) B METAIITIIECKOM

MIPOBOIHUKE MPU MOBHIIIEHUH TEMIIEPATYPHI?

1. YBenmnuuBaetcs.
2. Ocraercs MPaKTHICCKH HEM3MCHHBIM.
3. YMmeHbIIaeTcs

Tecr 2.4. Kak u3mensiercs yaenbHasi IpOBOAUMOCTb METAIIOB MPU POCTE TEMIIEPATYPHI?
1. YMenbIIaeTcs.

2. YBenu4uBaeTcs.

3. OcraeTcst pakKTUYECKH HEU3MEHHOM.

Tecrt 2.5. K xakoMy KJaccy 3JIeKTpUYECKHX MaTepHaIOB OTHOCATCS 3JIEKTPOYTOJIbHBIE U3AETHs?
1. K mpoBoaHUKaM.

2. K nusnexTpukam.

3. K nonynpoBoHUKaM.

Tect 2.6. Kak usmensietcs yaeabHOE COMPOTUBICHUE METAJLIOB MPH IIacTUYecKol aedopmarnuu?
1. IToBrImIaeTcs.

2. YMeHsbIIaeTcs.

3. He u3mensercs.

Tect 2.7. YKaxXuTe BCE NMPABIIbHBIE ONPEACICHHUS.

1. BpoH3bI — CIUTaBBI MEU C OJIOBOM, KPEMHHUEM, XPOMOM, MarHueM, KaJMHEM.

2. JlaTyHb — CIJIaB MEJIU C LIUHKOM.

3. bpoH3a — UMeeT TEeXHOJIOTHYECKHE MPEUMYIIECTBA Mepell MeIbI0 ph 00pabOTKe IMITaMITOBKOW, TITyOOKON
BBITSDKKOM M T.II.

Tecer 2.8. Uro mpencraBmsieT coOOH CTallealIOMHHEBBIA IMPOBOJ, TMPHUMEHSIEMBI B BO3-IyIIHBIX JIMHUIX

AJIEKTpoTIepe1aun?

1. D10 cepaeyHuK (M3 ONHOW MM HECKOJBKMX CBHUTBHIX CTaJbHBIX >KUJI) OOBUTHI CHApYXH allOMHHUEBON
MIPOBOJIOKOH.
2. DT0 cTanb, NOKPHITAsl CHAPYKU CIIOEM aJTFOMHHHS.




3. D70 cIIaB Kene3a ¢ alIOMUHUEM.

Tect 2.9. YKaXuTe IUHUITY U3MEPECHHS YACIBHOTO COIpOTHBICHMS B crcteme CU.
1.OMm ¢ M.

2.0M ¢ MM*/M.

3. Cm/Mm.

Teer 2.10. Kakas pa3HOBHJHOCTb MEAM MPUMEHSAETCS TIIaBHBIM 00pa3oM sl M3TOTOBJICHHUS TOJNBIX MPOBOAOB
BO3AYIIHBIX JTMHUM IEKTPOIEpeSauy, IINH 1 KOJUIEKTOPOB IEKTPUYECKUX MAIIUH?

1. Msrkast mens (MM).

2. Trepnas menb (MT).

Tect 2.11. Boibepure nmpaBUIbHBINA OTBET.

1. MeTamibl BBICOKOM MPOBOJUMOCTH — MaTepHaibl, HIMEIOIINE yIEIbHOE COMPOTHBICHUE p MPH HOPMAIBHOU
temmneparype He 6onee 0,05 Mk OM ¢ M

2. Metamibl (CTiyIaBbl) BRICOKOW MPOBOJMMOCTH — MaTepPHalbl C p MPH HOPMABbHOI TemnepaTtype He Oomnee 0,3
MK OM ¢ M.

3. PacTBOpHI (B 4aCTHOCTH, BOJIHBIE) KUCIIOT, IIIEJI0UEH U coJell ABIAIOTCS MPOBOJHUKAMH IIEPBOTO pPoOJIa.

Teer 2.12. YkaxuTe Bce (M3 IMEPEUNCICHHBIX HIDKE) MPOBOJHUKOBBIE MaTepHANBl C OONBIIAM yACITHHBIM
COIIPOTHBJICHUEM U MaJIbIM 3HaYCHHUEM TEMIIEPAaTyPHOTO KO QHUIIMEHTA YACTHHOTO COMPOTUBIICHUSI.

1. ManranuH.

2. KoncranraH.

3. Huxpowm.

4. ®expaib.

5. Boabdpam.

Tecer 2.13. Kak wu3MeHSeTCS JJIEKTPHUUECKOE COMNPOTHUBICHHE METAUIMYECKHUX IPOBOJHUKOB C pPOCTOM
TeMIiepaTyphbl?

1. YMeHbLIaeTcs.

2. YBenuumuBaercs.

3. [IpakTuyecku HE U3MCHSAETCA.

Tect 2.14. Kaxkoit craB HamOoJiee MUPOKO MPUMEHSETCS IJIs M3TOTOBJICHHS OOPA3IlOBBIX PE3UCTOPOB H
ANEKTPOU3MEPUTEIBHBIX TPHOOPOB?

1. Koncranras.

2. MaHranuH.

3. Huxpowm.

4. Xpomainsb.

5. Konens.

Tect 2.15. YkaxuTe Bce (U3 MPUBEIEHHBIX HUXKE) SABJICHUS, TPOUCXOASIINE B METAIUIMYECKOM NPOBOAHUKE TIPU
MIOBBIILICHUU TEMIIEPATyPHI.

1. KoneGanust y3710B KPUCTAIUTMYECKON PEIIETKH YCHUIINBAIOTCS.

2. CpenHss JuiiHA CBOOOHOTO IIpodera 3JIeKTPOHA A YMEHBIIACTCS.

3. Uncno Hocutenel 3apsiaa (KOHIEHTpaHs CBOOOJHBIX 3JIEKTPOHOB) 3HAUYUTEIBHO BO3pACTaeT.

4. IIonBM>KHOCTD IEKTPOHOB YMEHBIIAETCS.

Tect 2.16. BeiGepuTe npaBUIIbHBIE OTBETHI:

1. AJIOMUHUN aKTUBHO OKHUCISETCS U MHOKPBIBAETCS TOHKOM OKCHUIIHOM IUICHKOM, IMperoXpaHsSIolEed ero oT
JlaJbHENIIEH KOPPO3HH.

2. OxcupHas IUIEHKA CO3MAaeT OOJIBIIIOE TIEPEXOJIHOE COMPOTHBICHHE B MECTaX KOHTAKTa aTIOMHHHUEBBIX
MIPOBOJIOB.

3. OkcuHas TUIEHKA CIOCOOCTBYET YIyUIICHNIO MAKH allFOMUHUS.

4. B MecTax KOHTaKTa aJlOMUHUS U MEJM BO3MOKHA TalIbBAHUYECKAsI KOPPO3HSL.

Tecr 2.17. YKaxxuTe BepHbIEC yTBEPKIACHUS, ONIPEACICHUSI.

1. Meap OTHOCHTCS K TUaMarHETHKaM.

2. ANOMUHHUI OTHOCUTCS K TapaMarHEeTUKaM.

3. K nmapaMarseTukaM OTHOCSATCS BEUIECTBA C MATHUTHOM MPOHUIIAEMOCTHIO MEHbIIIE 1.
4. Y MarHuTHBIX MaT€puajioB MarHuTHas MpOHUIAEMOCTb 3HAYUTCIbHO Oosbie 1.




Teer 2.18. Kak Ha3pIBaloTCS BEILECTBA, COCAMHEHHS KOTOPBIX, 3aMEUISIIOT CTapeHHE TPaHCPOPMATOPHBIX

Macen?

1. MHruburops!.
2. AncopOeHTHI.

Tect 2.19. KakuMm yaenapHBIM CONMPOTHUBIICHUE 00J1a1acT CBEPXITPOBOJHHUK?
1. 0 Om-m.

2.01 0 10 10° OM'M.

3.01 0 10 10" Om-m.

Tect 2.19. Kakoii MmeTamt ObUT BIIEPBBIC TICPEBEACH B CBEPXIPOBO/IAIICE COCTOSTHHE?

1. PtyTs.
2. Menp.
3. lannuii.
4. BucMmyr.
Tect 2.20. Y xakoro Merauia yAeIbHOE COIPOTUBIICHNE TTOCIIE TUTABJICHUS CHUXKACTCS?
1. PtyTs.
2. Menp.
3. AJTIOMUHUH.
4. BucmyrT.
2.2 Tunosble 3aJaHUSA IS OLIEHKH HABBIKOBOI'0 00pa30BaTeIbHOIO pe3yJbTaTa
Ko 1 HanMeHoBaHMe MHAUKATOpA JOCTHXKEHUS KOMIETSHIINU O0pa3oBaTebHbIA PE3YJIbTAT
OIIK-4.4. [Ilpumensem meopemuyecKue noI0HCeHUs O OOy4JaroUHiACs YMEET: MOJIb30BaThCA 000PYI0BaHHEM,
Kraccu@urayuu, c6oucmeax u Xapakmepucmurax MO3BOJIAIOIINM ONPEIETUTh MEXaHUYECKHE U SIEKTPHIECKHE
Mamepuanos 0na pewieHus NPUKIAOHBIX 3a0ay CBOICTBA BEIIECTB; MPOBOJUTH HEOOXOJUMBIE HCCIICIOBAHUS IS
OIIpeNIeNICHUS JICKTPHYECKUX CBONCTB; OLICHUTH BO3MOXKHOCTh
NPUMCHEHHUS MaTepHaia B KOHKPETHBIX YCIOBHSX
1. Ompenmenure 3JEKTPUYESCKYI0 MPOYHOCTH BO3AyXa B OJHOPOAHBIX M HEOJAHOPOTHBIX OSJIEKTPHYCCKHX TMOJSIX Ha
1ab0paTOpHOM 000y IOBaHUH
2. Ilposemute MccnenoBanue >MeKTPUIECKOI MPOYHOCTH TPaHC(POPMATOPHOTO Macia Ha 1abopaTOpHOM 000pyIOBaHUT
3. Ompenennte IEKTPHUUECKYIO MMPOYHOCTH TBEPABIX AUAIEKTPUKOB (Oymara) Ha 1a00opaTopHOM 000PYIOBaHUH
4. TlpoaHanusupyiite pe3yabTaThl H3MEPECHHHN NEKTPUIECKOH MPOYHOCTH HA FPAHULIC Pa3/iena IBYX AUIICKTPHKOB
5. DBbIMOJHUTE HA CTEH/IE UCCIICNOBAHUE AIICKTPOIIPOBOJHOCTH TBEPABIX JUAICKTPUKOB M CCTIaiiTe BHIBOIbI
6. BBIMOTHATE IMEKTPHUCCKHE HCIIBITAHUS SIICKTPO3AIIUTHBIX CPEIICTB Ha J1abopaTopHOM 000pyI0BaHHUH, CAETANTE BBIBO O

BO3MOXHOCTH HUX HCITIOJIb30BAaHUS

OIIK-4.4. Ilpumensem meopemuyeckue noaoxcenus o | OOydarommiics BJIAJIEET: METOdaMU OLIEHKH CBOICTB

Knaccuguxayuu, cgolicmeax u Xapakmepucmukax | MaTepHaioB; CIIoco0aMu 1Mo100pa MaTepHaIoB
Mamepuanog s peuleHusi RPUKIAOHbIX 3404y
7. PaccumraiiTe U mocTpolTe 3aBUCHMOCTh MAarHUTHOW NMPOHHLIAEMOCTH |L OT HAINPsHKEHHOCTH MarHutHoro moist H (mis
3a/JaHHOTO MarHUTOMATKOTO MaTepHaa);
8. KpaTtko omummmre 3amaHHBIN MaTepual, OIpeAeTHTe ero MEecTo MO NMpHUBEACHHOHN kiaccupukaruu. Ha3zoBure obmactu
WCIIONIb30BAHMS 33/IaHHBIX MaTE€pHaJIOB
9. Tlpoeom mmuHOi L w3 meramma M ObIl CMOHTHpOBaH Tpu Temmeparype T1, depe3 HEKOTOpoe BpeMs TeMIlepaTypa
n3Menunach 10 T2. Ilpu u3smMepeHusx oka3anoch, 4TO JJIMHA MPOBOJA YBEIUYMUIOCh HA p%, a yAeIbHOE CONPOTUBICHUE
craio p2. PaccunraTh npu Kakoi TemMneparype ObUI IPOU3BEIEH MOHTaX ITpoBoaa?
10. K o6pasiy npsMoyrojabHOH (OpMBI M3 AUIICKTPUYCCKOrO Marepuaia pasMepamu axb W TONIIMHON h mpuKiIagsiBacTCs

11.

Hanpsbkenue U. HanpspkeHue oABOIUTCS K TPaHsIM ab, HOKPHITHIM ClIoeM MeTasuia. TpeOyercs onpeeniTh: TOK YTeUKH,
MOIIIHOCTb MTOTEPB, yACTbHBIC IOTEPH Ha TOCTOSTHHOM TOKE.

K o6pasmy mpukinagbBaeTcsi TepeMEHHOE HalpsoKeHHe ¢ AercTByrommM 3HaueHuem U. Tpebyercs ompenenuTh
MOIIIHOCTh NOTEPh U YAETbHBIC TMIICKTPUUECKUe noTepy npu dacrorax fl, 2, 3.

2.3. HepequL BOIIPOCOB JI1 ITOATOTOBKH 06yqafoumxc>1 K HpOMG)KyTO‘IHOI\/'I aTTeCTaluun

Bompocsl k 3agery
1. OcHOBHBIE XapaKTEPUCTUKHU IPOBOJHUKOBBIX MaTEPHUAIIOB.
2. VYnenpHOE CONMPOTHUBIIEHUE IIPOBOJIHUKOBBIX MAaTEPUAJIOB U €r0 3aBUCHUMOCTb OT TEMIIEPATYPBHI.
3. TemmneparypHblii KO3QPUIMEHT yAETLHOTO CONPOTUBIICHUS TPOBOAHUKOB.
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Cmnassl it Tepmonap. ['1e ucnomnabs3yrorcest TepMonapsl.

VY aenpHas TEIIONPOBOIHOCTh. CBS3b TEIJIOMPOBOAHOCTH C JIEKTPONPOBOJHOCTHIO Y METAJLIOB.
3aBI/ICI/IMOCTB YI[CJIBHOI‘O COHpOTI/IBJIeHI/ISI oT I[e(l)OpMaI_[I/II/I.

VY aenpHOE COMPOTUBIICHHUE CIIABOB PA3HOTO COCTaBa.

CaepxmpoBoauMocTs. [Ipumenenue

Kiaccudukanmst BEmecTB Mo MarHUTHBIM CBOHCTBAM.

. 3aBUCUMOCTbh OTHOCUTEIHLHON MarHUTHOW MPOHHUIIAEMOCTH (PeppPOMArHETUKOB OT TEMIIEPATYPHI.
1.
12.
13.
14.

MarauroTBep/ple 1 MarHUTOMSTKHE MaTepraiibl. O0nacTu NpUMeHEeHus
JlnaMarHeTHKH.

[TapamarneTuku.

DeppoOMarHeTUKHU.

. AHTU(EppPOMATHETHKH.
16.
17.
18.
19.
20.
. OMUCCHS AJIEKTPOHOB € TIOBEPXHOCTH MeTaljIa
22.
23.

DepprUMarHeTuKH.

MrHaoBeHHas NOJIApU3aLusl.

PenakcanyonHas nosspusanus.

3aBUCUMOCTb HaIPSKEHMsI TPOOO0s Taza OT BUAA HIIEKTPOIOB.

3aBUCUMOCTH HAIPSDKEHHSI TPO0O0S Ta3a OT MOJSIPHOCTH JIEKTPOIOB B HEOTHOPOTHOM TIOJIE.

HOTepI/I Ha NICpEMarininBaHuC.
[ToBepxHOCTHBIH D (DEKT.

Bomnpock! k 3a4eTy ¢ OlleHKOM
Knaccudukanuss BemecTs Mo IUAJIEKTPUYECKHM CBOMCTBAM C TO3UIMHM 30HHOW TEOPHH
TBEPOTO Tela.
Jusnextpuku. OCHOBHBIE CBOMCTBA: MOJSPU3ALMS, SJIEKTPONPOBOIHOCTD, AUIIEKTPUUECKUE
MOTEPH, TUIIEKTPUYECKasi IPOHULIAEMOCTD.
[onspuzaumst  gudnektpukoB. OOmume cBepeHus o  nossipu3anud.  OTHOCHTENbHAs
JTUBJIEKTPUYECKast IPOHULAEMOCTb.
OcHOBHbBIE MEXAaHU3MBI TOJISIPU3ALIUH.
KoHTakTHas pa3HHILIA TOTCHIIMAJIOB.
AKTHUBHBIE TUAJIEKTPUKH.
Toxku cMenieHys 1 31EKTPOIPOBOIHOCTD TUAIEKTPUKOB.
ONEeKTPONPOBOAHOCTH Ia30B.
DNEKTPONPOBOAHOCTD KUIKHUX JUIIECKTPUKOB.
DNEeKTPONPOBOIHOCTh  TBEPIBIX  JAMINIEKTPUKOB. Y7enbHas O00beMHass IPOBOJMMOCTb,
3aBHCHMOCTbB €€ OT KOHLICHTPALIMA HOCUTENIEH, 3apsJa U MOABHKHOCTH.
3aBUCUMOCTh YJENbHOW OOBEMHON NPOBOAMMOCTH TBEPIBIX M JKUAKUX JHIJIEKTPUKOB OT
TEMIIEPATYPHI.
VY aenpHOE MOBEPXHOCTHOE CONPOTHUBIIEHUE TBEPABIX IUAIEKTPUKOB. 3aBUCHUMOCTH YJIEIBHOIO
MTOBEPXHOCTHOI'O COIPOTUBIICHHSI IUAIEKTPUKOB OT UX CTPOCHUS.
[Tpo6oii Tn3IEeKTPUKOB. DIIeKTpUUYECcKasi IPOYHOCTb.
MexaHu3M npo0Oost ra3oB.
3aBUCHUMOCTb JIEKTPUUECKOM IIPOYHOCTH ra3za OT JaBJICHUS B ra3ax.
3aBHCUMOCTB JIEKTPUYECKON IIPOYHOCTH ra30B OT PACCTOSTHUS MEXKIY IIEKTPOAAMH.
MexaHu3M npo0os KUIKUX TUITEKTPUKOB.
Buns! npo0ost TBEpABIX ANAIIEKTPUKOB.
[Torepu B amdnekTpukax. MomHOCTh moTeps M tgd B mapamiensHOi nenmouke R, C. Yron
JUAJIEKTPUUECKUX NTOTEPD O.
I"a3000pa3Hble qUAIEKTPUKU. VX KpaTkas CpaBHUTEIbHAS XapaKTepUCTHKA
Kunkne puonextpuku. FX  HasHaueHWe, KpaTkas CpaBHHUTEIbHAs  XapaKTEPHUCTUKA
TUBJIEKTPUKOB.
Cerneroanektpuky. O01mue st HUX 0COOEHHOCTH MOJIIPU3ALIHN.



3. MeToauveckne MaTepHaJibl, ONpeaeA0Nue NPoueaypy U KPUTEePpUN OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHUMA NPU NPOBEACHUN NIPOMEKYTOYHOI aTTeCTAlMHU

Kputepun ¢popMupoBaHusi OlleHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OLEHKA «OTJIMYHO» BBICTABIIICTCA OOYYAIOIIEMYyCs, €CIM KOJIMYECTBO IPABHIBHBIX OTBETOB Ha
Borpockl coctanisieT 100 — 90% ot obmiero oobEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKa «XOPOLIO» BBICTABIAETCS OOydaromeMycs, €cld KOJIMYECTBO IPABWIBHBIX OTBETOB Ha
BOTPOCH — 89 — 76% oT o01iero oo0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «YIOBJIETBOPHMTEJBHO» BBICTABISAECTCS OOYYAIOIIEMYCsl, €CIM KOJIMYECTBO IPABHIIBHBIX
OTBETOB Ha T€CTOBbIE BONPOCH —75—-60 % oT ob1iero oobéMa 3a1aHHBIX BOIPOCOB;

- OLICHKA «HEYIOBJIETBOPHUTEILHO» BBICTABIICTCS OOYYaIOMIEMYyCs, €CIH KOJIMYECTBO IPaBHIBHBIX
oTBeTOB — MeHee 60% oT 001Iero o0bEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun ¢popMupoBaHusi OLICHOK IO Pe3y/JIbTATAM BBINOJHEHUS 3aJaHUH

«OTIAUYHO/32a4TEHO» — CTABUTCS 32 padOTY, BHIIOJHEHHYIO IMOJTHOCTHIO 0€3 OIMOOK U HEI0YETOB.

«Xo0poI1o/3a4TeH0» — CTAaBUTCS 32 padOTY, BHIMOJIHEHHYIO MOTHOCTHIO, HO TIPY HAJTMYWU B HEll He Ooee
OJTHOU Herpy0oil OIMOKU 1 OTHOTO HeoueTa, He OoJiee TpeX HEJOUYETOB.

«Y10BJIETBOPUTEIBLHO/3aUTEH0» — CTABUTCS 32 pabOTy, eciii 00yYaIONIMIACS TPABUIILHO BBITIOJHWII HE
MeHee 2/3 Bceid paboThl WK IOMYCTUI He Oosee 0JHOM rpy0oii OomMOKY U JBYX HEIOYETOB, HE Oojee OJHOMN
rpyOoOil U OfHOW Herpy0oil omuOKH, HEe OoJjiee TpeX HErpyObIX OMMOOK, OJHOW HErpyOoil OmMOKHA U JBYX
HEJI0YETOB.

«Hey/10BJIeTBOPUTEJIHLHO/HE 3a4YTE€HO» — CTaBUTCS 3a pabOTy, €CIM YHCIO OIMOOK W HEI0YETOB
MIPEBBICHIIO HOPMY JUTSI OIIEHKH «YIOBIETBOPUTEIHHOY WU MPABUIHHO BHITIOTHEHO MeHee 2/3 Bcel paboThl.

Buowr owuboxk:

- epybvle owubKU: He3HaHUue OCHOBHbIX NOHAMUL, NPABUIL, HOPM, He3HAHUe NPUeMO8 peuleHus 3a0ay,
OwWUOKU, NOKA3bIBAIOWUE HENPABUTIbHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HezpyOvle OWUOKU: HEMOUYHOCMU DOPMYIUPOBOK, ONpeoeleHUll, HePAYUOHATbHbIIL 6b100p X00a
peuieHus.

- Heooyemvl. HEPAYUOHATbHbIE NPUEMbl BbINOIHEHUS 3A0aHUsA; OMOeNbHble NOSPEUHOCU 8
Gdopmynuposxe 6v160008,; HeOPeI’CHOE BLINOTHEHUE 3A0AHUSL.

Kpurepuu ¢popMupoBaHusi OeHOK 10 3a4eTy
«3auTeHo0» — CTyJeHT mpuoOpesn HEeOOXOIUMbIE YMEHHUS W HAaBBIKH, MPOJEMOHCTPHUPOBAT HABBIK
MPaKTUYECKOTO MPUMEHEHUS TTOTyYEeHHBIX 3HAaHUH; TOMYCTUI OMIMOKU ¥ HETOYHOCTH.
«He 3a4TeHO0» — CTYACHT NEMOHCTPUPYET (pparMeHTapHbIE 3HAHUS H3y4aeMOro Kypca; OTCYTCTBYIOT
HEO0OXOAMMbIC YMEHUS U HAaBBIKH, TIOMYIIEHBI TPyObIe OMHUOKH.

Kpurepun ¢popmMupoBaHusi OLIEHOK IO 3a4€eTy ¢ OLEHKOM

«OtauuHo» (5 OamioB) — oOydYaromMiics JEMOHCTPUPYET 3HAHHE BCEX pa3/IeNioB H3ydaeMoi
JUCIUIUTMHBL: cofiepKaHue 0a30BbIX MOHITUN U (yHIaMEHTANbHBIX MPO0JIeM; YMEHUE U3jIaraTh IpOrpaMMHBIA
MaTepual C JIEMOHCTpaluel KOHKPETHBIX mpuMepoB. CBOOOAHOE BIaJeHHE MaTEPHAJIOM JIOJDKHO
XapaKTepU30BaThCS JIOTUYECKOW SICHOCTHIO M YETKUM BUJCHHEM IyTel MPUMEHEHHUs MOJyYeHHBIX 3HAHWH B
MPAKTHYECKOH JeITeTbHOCTH, YMEHHUEM CBSI3aTh MaTepuai ¢ IPYTHMH OTPACISIMHU 3HAHHUSL.

«Xopomo» (4 6amra) — o0ydJarOIMMIAC JEMOHCTPUPYET 3HAHMS BCEX Pa3/IesIOB U3y4yaeMOM THCIUTIINHBI:
cofepxkaHue 0a30BbIX MOHATUH M (QyHAAMEHTAIbHBIX MPoOIeM; MpUoOpen HeoOXOIUMbIE YMEHUS U HaBBIKH,
OCBOMJI BOIIPOCHI MPAKTHUECKOTO MPUMEHEHHS MOJIYYEHHBIX 3HAaHUM, HE TOMYCTUI (PaKTUYECKUX OMMUOOK MpHU
OTBETE, JOCTATOYHO IOCJIEIOBATEILHO M JIOTUYHO H3JIaraeT TEOPETHYECKHH Marepuall, IOIMyCKas JIHIIb
HE3HAYUTEJbHbIE HApYILIEHUS MOCIEA0BATEIbHOCTH U3JI0KEHUS W HEKOTOpble HETOUYHOCTHU. TakuM 0o0pazoMm
JaHHAasI OI[EHKa BBICTABIISICTCS 3a MIPABIIBHBIN, HO HEJJOCTATOYHO MOJIHBIN OTBET.

«YnoBjaerBoputeabHo» (3 Oamia) — oOyYarONIMIiCS NEMOHCTPUPYET 3HAHHWE OCHOBHBIX pa3lelioB
MporpaMMbl M3y4aeMOTO Kypca: ero 0a30BBIX MOHATHH U (yHIAaMEHTAIbHBIX NpobieM. OgHAKO 3HAHUE
OCHOBHBIX NpoOJeM Kypca HE MOJKPEIUIAIOTCS KOHKPETHBIMH MPAKTHYECKUMU NMPUMEPAMU, HE MOJIHOCTHIO
packpeITa CYIIHOCTh BOIIPOCOB, OTBET HEIOCTATOYHO JIOTMYEH M HE BCErJa IOCIeAOBaTeNeH, IOIMYyIIEHbI
OIIMOKU M HETOYHOCTH.



«HeynoBierBopurejbHo» (0 OannoB) — BBICTABISIETCS B TOM CiIy4ae, KOTJa OOyYarouIuiics
JEMOHCTpHUpYET (hparMeHTapHbIE 3HAHUS OCHOBHBIX Pa3eIOB IMPOrpaMMBbl M3y4aeMOro Kypca: ero 0a3oBbIX
NOHATHM W (QYHIAMEHTAIBHBIX MpoOiieM. VY 5K3aMeHyeMoro cinabo BBIpaXKeHa CIHOCOOHOCTh K
CaMOCTOSITEJIbHOMY ~aHAJIMTUYECKOMY MBIIUICHUIO, HMMEIOTCS 3aTpyJHEHUS B U3JIOKEHUU MaTepuana,
OTCYTCTBYIOT HEOOXOAMMBIE YMEHUS Y HaBBIKH, JOMYIEHBI TPyOble OMMOKK U HE3HAHNWE TEPMHUHOJIOTUH, OTKa3

OTBC€YATh HA AOMNOJHHUTECIBHBIC BOIIPOCHI, 3HAHUE KOTOPLIX HCO6X0,Z[I/IMO AJIA TTOJIYYCHHA MOJIOKUTEIBLHOMN
OLICHKU.



