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1. Heab, 3a0aum ©W NJAHUpPYeMble PpPe3yJbTaTbhl OOy4YeHHHA IO
AUCHUIIHMHE

Lensto ocBoeHust aucuumuiuHbl «CTPYKTypa M CBOWCTBAa MAaTepUasoB
AIIEKTPOHUKHNY SIBIIAETCS (POpMUpOBaHHE 3HAHUH O CTPYKType, CBOMCTBAX,
METO/IaX KOHTPOJSI KaYeCTBa AJIEKTPOTEXHUUYECKUX MaTepUaoB, UCIIOIb3YEMBIX B
AIIEKTPOHUKE

3agayamMu AUCHUILIIMHBI SIBJISIFOTCS:

— YCTaHOBJICHUE NPUYUHHO-CIICICTBEHHON CBSI3M MEXKAY XUMHYECKUM
COCTaBOM, CTPOCHUEM U CBOMCTBAMU MAaTEPHUAJIOB B AJIEKTPOHUKE;

— yCTaHOBJieHHWE (DU3UKO-XMMHYECKUX 3aKOHOMEPHOCTEH U3MEHEHUS
CTPOEHHUSI W CBOMCTB MaTepHaJIOB MOJ JAcHCTBUEM (U3UUYECKUX, XUMUUYECKHUX,
OMOJIOTUYECKUX U APYTUX (HAKTOPOB;

— ¢opMHUpOBaHUE 3HAHUIM O KOHKPETHBIX BUJAX MAaTEpUAJIOB, UX CBOMCTBAX
U 00JaCTSAX MPUMEHEHHS KaK KOMIIOHEHTOB AJIEKTPOTEXHUYECKOTO 000PYI0BAHUS;

— npuoOpeTeHue CTyJACHTaMHU MPAKTUYECKHX HABBIKOB IO OMPEAEIICHUIO
CTPYKTYpBI U CBOWCTB MaTE€pHUaJOB.

KoMnereHnu 1 HHIMKATOPBl, (PopMUpyeMble y 00yHaromuxcsl:

KO[[ 1 HAUMCHOBAHUEC KOMIICTCHIIUHU KOII U HAMMCHOBAHUC HHAWKATOpPA

OIIK-1.5 — JlemoHCTpuUpyeT 3HaHUE
oOnacreit IPUMEHEHHUS, CBOWCTB,
XapaKTEPUCTUK AIIEKTPOTEXHUIECKUX
MaTepuagoB, B  COOTBETCTBUH  C
TpeOyeMbIMU TapaMeTpamMu

OIIK-2.3 — CmocobeH NpUMEHSThH
METOJbl ~ aHaiu3a,  MOJAEIUPOBAHUS,
TEOPETUYECKOIO0 U 3KCIEPUMEHTAIBHOIO
UCCIIEI0OBaHMS npu peleHun
npodecCHOHATILHBIX 3a]a4

OIIK-1 — CrocoOeH HMCIOIb30BaTh MOJIOXKEHHUS,
3aKOHBI W METOJbl €CTECTBEHHBIX HAyK W
MaTEeMaTUKH JJIs PEIICHUs 3aJad WHKCHEPHOU
eI TEIILHOCTHU

OIIK-2 -  CmocobeH  CcaMOCTOSITETTHHO
IPOBOJUTH HKCIEPUMEHTAIbHBIE HCCIEIOBAHNUS
U HCIOJIb30BaTh OCHOBHBIE MpHEMBbl 00paboOTKY|
U TIPE/ICTaBJICHUS MOTYUYEHHBIX TaHHBIX

2. Mecto aucuuninHbl B cTtpykrype OIl

[IpenmecTByromue AUCIUILIUHBI (MoayH): Pusnka, Xumus,
MarepuanoBeieHue

[Tocnenyromue JTUCLUIUTHHBI (Mozymm): OCHOBBI CKBO3HOTO
IIPOEKTUPOBAHUS B 3JIEKTPOHUKE

3. CTpyKTypa M coep:KkaHue TUCIUITHHBI
3.1. CTpyKTYypa AUCHMILINHBI

Jiist ouHOM popMBbI 00yUeHUs

Bun yaeOHO# paboThI Bcero | Bcero | Cemectp(bl)

3E 9acoB 5 6
OBIIAA TPYAOEMKOCTD JUCHUIIJINHBI 6 216 108 | 108
KOHTAKTHAS PABOTA* - 106 56 50
AYJIUTOPHAS PABOTA 2,61 94 50 44




Jlexmuu 0,89 32 16 16

[IpakTuueckue (CeMHUHAPCKUE) 3aHATHUS - - - -

JlaGopatopHbie pabOThI 1,72 62 34 28

CAMOCTOATEJIbHAS PABOTA OBYYAIOHIEI'OCA 3,39 122 58 64

IIpopaboTka yueOHOTO MaTepHraia 3,39 122 58 64

KypcoBoli npoekr - - - -

KypcoBas pabora - - - -

[ToaroToBKa K MPOMEXYTOUHOM aTTECTAIIUU 0 0 0

[TpomexyTouHas aTTecTalus: 3 3

3.2. Conep:kaHue AUCUMILUIMHBI, CTPYKTYPHPOBaHHOE MO pa3jejaM H
BHaM 3aHATHH

Paznemnst Pacnipenencume ®opmbl 1 | MHAEKCHI HHAMKATOPOB
JUCIIUILIAHBI TPYJAOEMKOCTH BUJL bopMHUpyeMBbIX
” 0 BUJaM y4eOHON pabOThI | KOHTPOJIs KOMIIeTEeHLIUH
g
=
o
3 : ;
= = i S
= 5] & | 8
2 8| 8| &
Paznen 1 53 8 16 — 29 TK1 OIIK-1.5; OIIK-3
Paznen 2 55 8 18 — 29 TK2 OIIK-1.5; OIIK-3
OIIK-2.3; OIIK-3, Y.B
3auer OM 1 OIIK-1.5; OTIK-3
OIIK-2.3; OIIK-3,Y,B
HToro 3a 5 cemectp 108 16 34 - 58
Paznen 3 56 8 16 — 32 TK3 OIIK-1.5; OIIK-3
Paznen 4 52 8 12 32 TK4 OIIK-1.5; OIIK-3
OIIK-2.3; OIIK-3, V,B
3auer OM 2 OIIK-1.5; OTIK-3
OIlK-2.3; OIIK-3,V,B
HToro 3a 6 cemecTp 108 16 28 - 64
HUTOI'O 216 32 62 — 122

3.3. Conep:xanue JUCHUTLTIHHBI

Paznen 1. Ilpeamer m 3amaum 3JIEKTPOTEXHUYECKOTO MATEPUATIOBEICHUS.
DU3NKO- XUMUYECKHNE OCHOBBI CTPOCHHUS DJIEKTPOTEXHUUECKIX MAaTEPUATIOB.

Tema 1.1. Bgeoenue. DU3NKO-XUMUYECKUE OCHOBBI CTPOEHUS MATEPHUAJIOB.

OOGmue TpeOoBaHUs, MNPEIbIBISEMble K MarepuajaM B JJICKTPOHHUKE.
KoMITOHEHTBI, pa3MepHBIC U SHEPTCTHUCCKUE XapaKTEPUCTUKA XUMHYECCKOW CBSI3U
¥ METOJIbI UX OIEHKH.

Tewma 1.2. Kmaccudukaiust 31eKTpOTEXHUUECKUX MaTEPHAIOB

Knaccudukanust SIEKTPOTEXHUYECKUMX MAaTEpUaioB IO  arperaTHomy
COCTOSIHUIO, XHUMHYECKOMY COCTaBy, (DYHKIIMOHAJILHOMY Ha3HAYEHHUIO, UX POJIU B
Pa3BUTHH SJIEKTPOIHEPTETUKNA, OCHOBHBIE CBOWCTBA, XapaKTEPUCTUKU M 00IaCTH
MPUMEHEHUS TPOBOJHUKOBBIX, JTUAJICKTPHUCCKUX, TOJYIPOBOJHUKOBBIX U




MAarHuTHBIX MaTE€pPUAJIOB.

Tema 1.3. 3oHHas Teopusi TBEPIOTO TeNA.

Paznen 2. IusnexkrpuyecKkue v MoiaynpoBOJHUKOBBIE MATEPUATIBI.

TeopeTnueckue OCHOBBI (bU3BUKO-XUMHYECKUX IIPOLIECCOB B
JUAJIEKTPUYECKUX MaTepuaiax

Tema 2.1. Bunel, cTpoeHue, cBoiicTBA M OOJACTH NPUMEHEHUS
JIURJIEKTPUYECKUX MaTEPUAIOB

[Tonsipuszanusi, 37A€KTPONPOBOAHOCTD, TUAIEKTPUUECKUE MOTEPU U IPOOOIt
JTUDIIEKTPUKOB, MEXaHUYECKUE U (PU3UKO-XUMUYECKUE CBOMCTBA IUIIEKTPUUECKUX
MaTepHUaoB.

DNEeKTPOU3OISILIUOHHBIE Ta3bl M KUIAKOCTH, IOJMMEPHBIE MaTepHUAIbI,
IJIaCTMAcCChl M CIIOMCThIE€  IUJJACTUKH,  DJIEKTPOTEXHUYECKUE  PE3UHBI,
ANEKTPOU3OJSLMOHHBIE  JIaKM, OSMaJld M  KOMIIAYHIbl, HEOpPraHUYECKUE
AIEKTPOTEXHUYECKHUE CTEKJIA, KEPAMUYECKUE AUAICKTPUKH, CIIOJbI U MaTepUaibl
Ha WX OCHOBE, aKTHUBHBIE U APYTUX BUJbI TUIIECKTPUKOB.

Tema 2.2. OcHOBBI (PU3UKO-XMMHUYECKUX MPOLIECCOB B MOJIYIPOBOJHUKOBBIX
MaTepuanax. Buabl, 0cOOEHHOCTH CTpOEHMsI, CBOMCTBa M 00JacTH MPUMEHEHUS
MOJIYIIPOBOJHUKOBBIX MATEPUAJIOB.

[Ipupona  AIEKTPONPOBOJHOCTH  IOJYIPOBOJHUKOB,  SHEPIETHYECKHUE
JarpaMMbl JUIsl COOCTBEHHBIX M IMPUMECHBIX IMOJYNPOBOJHHUKOB, 3aBHCHMOCTU
AIEKTPOINPOBOITHOCTH  IMOJIYNPOBOJAHUKOB OT TEMIEPATYpbl, HANPSIKEHHOCTU
AIEKTPUYECKOT0 MOJIsi, UHTEHCUBHOCTH JIIEKTPOMAarHUTHOTO H3TyYEHHMs, BUIbI
NOJIyIPOBOJHUKOBBIX ~ MarepuajoB M  00JacTM  MX  NPUMEHEHHS B
AIIEKTPOIHEPTETUKE U DTEKTPOTEXHHUKE.

Paznen 3. [IpoBOIHMKOBBIE MaTepHUaIbI

Tema 3.1. Bunpl, cBoiicTBa W 00JaCTH TMPUMEHEHHUS MPOBOIHUKOBBIX
MaTepHuaioB

[Ipupoaa 31eKTpOIpOBOJHOCTH ITPOBOIHUKOBBIX MAaTE€PUAJIOB, UX OCHOBHBIE
CBOMCTBa, BIIMSHUE THUMA CIJIaBa HA BJEKTPOIPOBOJHOCTh IPOBOJHUKOB
(3akoHomepHoct  KypHakoBa), 3aBUCUMOCTb  CBOWCTB  MPOBOJHUKOBBIX
MaTepuajioB OT BHEMHHX (akTopoB. V3ydeHHe BHIOB MPOBOJHUKOBBIX
MaTepUajoB UX COCTaBa, CTPOCHHUS, CBOMCTB U 00JaCTel MPUMEHEHMUS.

Paznen 4. MaruutHble MaTepualibl

Teopernyeckre OCHOBBI (PUBHKO-XMMUYECKHX MPOLECCOB B MArHUTHBIX
Marepuanax.

Tema 4.1. MarautHple XapakTEPUCTHKHA MAaTEPUAIOB, KJIaCCHU(PUKAIIUS
BEIIECTB [0 MarHUTHBIM  CBOMCTBaM, CBOMCTBa (DEppOMArHUTHBIX U
(dbepprMarHuTHBIX MaTepUasoB.

OcCHOBHBIE XapaKTEPUCTUKH MArHUTHBIX MatepuanoB. Kiaccudukamms
BEIIECTB [0 MAarHUTHBIM CBOWCTBaM: JWAaMarHUTHbIC, [apaMarHUTHBIE,
dbeppoMarHuTHele, aHTU(EPpPOMAarHUTHbIE U (eppuMarHUTHbIE MaTepHAaJIbI.
CpoiicTBa (peppOMarHeTUKOB: MAarHUTHBIN TUCTEPE3UC, MATHUTHAS aHU3OTPOIIHS,
MAarHUTOCTPUKIIUS, TOTEPU FHEPTUA MATHUTHOTO TOJIsI B MArHUTHOM MaTepHaie.

MarnuToMsrkue HU3KOYacCTOTHBIE U BBICOKOYACTOTHBIE MaTepUalibl: BUJIBI,
COCTaB, CBOMCTBA M 00JIACTH MpPUMEHEHUs. MarHuTOTBEpAble MaTepUalibl: BUJBbI,
COCTaB, CBOMCTBA U 00JaCTH MPUMEHEHUS.



3.4. TemaTuyeckni MJIAH NPAKTUYECKUX 3AHATHI
Jlannwiti 6uo pabomul He npedycmMompeH yueOHbIM NIAHOM

3.5. TemaTuyeckuii IV1aH J1a0OPATOPHBIX padoT

JlabopatopHass pabora Ne 1. M3mepeHuwe yAeIbHOrO CONPOTUBICHUS
MpOBOAHUKOB. OrmpejienieHre 3HAYCHHUS COMPOTHBJICHUS TPOBOJHUKOB IIO
pe3yibTaTaM YMCICHHOIO pacueTa 3IeKTPUUYECKOTO OISl MOCTOSTHHBIX TOKOB

JlabopatopHass pabora Ne 2. HM3yueHuwe TeMIepaTypHOH 3aBHCHUMOCTU
COMPOTHUBJICHUS IPOBOJHUKOB U PE3UCTOPOB

JlabopatopHass pabora Ne3. KoHTakTHbIE SIBJICHHS B MPOBOJHUKAX U
TEPMOIJIEKTPOABIKYIIAS CUJIa

JlabopatopHass pabora Ne 4. M3yueHue TemiepaTypHOHl 3aBHCHUMOCTU
COMPOTHUBJICHUS TOTYPOBOTHUKOB

Jlaboparopnas padota Ne5. @oTONpPOBOUMOCTD

Jlaboparopnas padotra Ne6. KoHTakTHBIC SIBJICHHUS B MOJYIPOBOJHHUKAX M
OapbepHbIil poTordPexT

Jlabopatopnas  pabora Ne 7. H3MepeHuwe  JIUAIEKTPUUECKOM
MIPOHUITIAEMOCTH U yTiia TUAJIEKTPUICCKUX TIOTEPh TBEPABIX TUIICKTPUKOB

Jlabopatopnass  pabora  Ne8.  I3MmepeHuwe  3aBUCUMOCTH  yIJja
JTUAJIEKTPUUECKUX TOTEPh U TUAICKTPUUYECKON MPOHUIIAEMOCTH JUAIEKTPUKA OT
TEeMITepaTypbl

JlaGoparopnas  pabora Ne 9.  M3MepeHwe  JIUDIEKTPUUECKOM
MIPOHUIIAEMOCTH U yTJiia AUAJIEKTPUUECKUX TOTEPh AKTUBHBIX JUAJIEKTPUKOB

Jlabopatopnass pabGora Ne 10. WM3yuenwe mnpsiMOrO U OOpPaTHOTO
nbe309(dexra

Jlabopatopnas padota Ne 11. Dnexktpuueckuii mpoOOH B JUIIEKTPHUKAX.
OnpeneneHue 3IEKTPUUECKON MPOYHOCTH BO3Ayxa, Oymaru. YHClIeHHbIN pacuer
AIEKTPOCTATUYCCKOTO TIOJISA, OMNPEACIICHUE 3HAYeHUsS HANPsDKCHHOCTH M
MaKCUMAaJIbHOU TIJIOTHOCTH YHEPTUH TIOJIS

Jlabopatopnass pabora Ne 12. Omnpenenenne  0oO0mEPU3MISCKUX
XapaKTEPUCTHK AICKTPOU3OJISAIINOHHBIX MAaTEPHAIIOB

Jlabopatropnass pabora Ne 13. OcHoBHasi KpuBasi HaMarHUYUBaHUS
dbeppomaraeTuka

Jlabopatopnasi pabora Ne 14. Usyuenue cBOWCTB (heppoMarHeTuka mnpu
MTOMOIIIY TIETJIM TUCTEpe3nca

Jlabopatopnas pabota Ne 15. Onpenenenre TOUYKN KIOPH

Jlabopatopuast padora No 16. V3ydeHue MarHUTOTBEPABIX MaTEPHAJIOB.
UucneHHpIE pacdyeT MarHUTOCTATHYECKOTO TOJS, OINpEJCICHUEe 3HAYCHUS
MarHUTHOW WHTYKITUN

3.6. KypcoBoii npoekT /KypcoBasi padora
JlanHbIi BUA pabOTHI HE MPEIYCMOTPEH YYEOHBIM IIAHOM.



4. OueHuBaHHE Pe3yJIbTATOB 00y4eHUs!

OHCHI/IBaHHG PE3YIILTATOB O6y‘I€HI/IH IO JUCHUIINIMHC OCYIICCTBJEACTCA B
pPaMKax TCKYIICTO KOHTPOJIA H HpOMC}KYTO‘IHOﬁ arTeCTalu, IIPOBOAUMBIX IIO

oabHO-perTuHroBoi cucreme (bPC).
[IIkana OUEeHKH pe3yabTaTOB OOYUYEHHUS 110 AUCIUIUIHHE:

YpoBeHb CHOPMUPOBAHHOCTH
= MHIUKATOPA KOMIETEHIMH
=
o o o Humxe .
- o Beicokuii Cpennuit CpeIHero Huskuit
=t 2 3armnanu-
= qm) :(E pOBaHHEBIE ot 85 o 100 ot 70 mo 84 oT 55 1o 69 or 0 mo 54
cg|co= pe3yIbTaThl
()
XL S 06YHeHHs TI0 IIIxana orneHUBaHUSA
E = MUCIIUILIINHE
& S YIOBJIET- | HEYJOBIECTBOPH-
>
= OTJIMHEHO XOpoto BOPHTEIILHO TENLHO
jus)
= 3a4TEHO HE 3a4TEHO
3HATE:
Cmabo
Yerkue 3Ha- 3HaeT ¢u-
HUS o0 (u- | Pazbupaerca B | 3uxo-xumu- | He 3maer ¢u-
(hUBUKO-XMUMHYE- | 3UKO-XHMHU- (UBUKO-XMMH- | YECKHE OC- | 3UKO-XUMH-
CKHE OCHOBBI | UECKMX  OC- | YSCKHUX OCHO- | HOBBI YeCKHUe oc-
CTPOCHHUS U CBOM- | HOBaX CTpPOE- | BaX CTPOCHMS | CTPOCHUS HOBBI CTpOE-
CTBa DJIEKTPOTEX- | HUSL AJIEKTPO- | AIEKTPOTEX- 3JIEKTPO- HUS DJIEKTPO-
HUYECKMX MaTe- | TCXHUYECKMX | HUYECKUX Ma- | TEXHUYe- TEXHUYCCKHX
pUaioB, 3aKOHO- | MAaTEPHAIOB | TEPUAJTIOB U | CKHX Mare- | MaTepuajoB U
MEpPHOCTH HMX H3- | U 3aKOHO- | 3aKOHOMEPHO- | pUAJIOB M | 3aKOHOMEp-
MCHCHHUS MO/ | MEPHOCTAX CTSAX MX HM3MeE- | 3aKOHOMEpP- | HOCTH HUX W3-
JICHCTBUEM UX U3MCHE- | HeHHS IIOJ | HOCTH  HX | MEHEHHUS MOJ
BHEIIHUX (aKTO- | HUS TOA JIeH- | IeHCTBHEM W3MEHEHUs | JeHCTBHEM
poB CTBHUEM BHEIIHUX (pak- | MOJ JIEHCT- | BHEIIHUX
BHEIITHUX TOPOB BUEM (dhaxkTOopoB
dakTopoB BHEIIHUX
KTOPOB
OIK | 1.5 (axTopo
YMETE:
IIponemoH- IIponemoncr- | IIpogemon- | IIpu pemenun
CTPUPOBAHBI | PUPOBAHBI BCE | CTPUPO- CTaHIAPTHBIX
BCE  OCHOB- | OCHOBHBIC BaHbl  OC- | 33Ja4 HE
OcymecTsaTs HBIE YMEHHUS €HUSI OC HOBHEBIE MPOJIEMOHCT
000CHOBAHHBI oc I.Ile}(])TB ymNéCTBJI;ITL g MEHUS II/)I OBaH  BI
BbIOOp MaTepua- Y Y PHp
OB, CPEICTB W J5Th 000CHO- | 00OCHOBAHHBIN | OCYIIIECTB- | YMEHHUSI OCY-
P BaHHBIM BBI- | BBIOOp  Mare- | JITh 000C- | MIECTBIATH
METOAOB HX HC- o
o6op Mare- | puasos, HOBaHHBIH | 0OOCHOBaH-
clIeIOBaHWSA  Ha .
pHUaios, CPEICTB M Me- | BBIOOp Ma- | HBIii  BBIOOD
OCHOBE aHalM3a
o CpEICTB U | TOMOB WX WHC- | TEPHAJIOB, MaTepHUalioB,
YCIIOBUI JKC-
METO/IOB MX | CIIEIOBAHUS Ha | CPEACTB U | CPENCTB i
MJIyaTaluu, 23KO-
HCCIIeIOBA- OCHOBE  aHa- | METOJIOB MX | METOJAOB  UX
JIOTHYECKHX u .
HUS Ha OC- |JIi3a YCJIOBHMM | CCIENOBa- | UCCIIENOBA-
DKOHOMMYCCKUX
(baKTopoB HOBE aHaJM3a | DKCIUTyaTallud, | HAS Ha OC- | HUSI Ha OC-
p YCIIOBHI DKOJIOTHYE- HOBE aHa- | HOBC aHaiu3a
JKCIUTyaTa- CKMX W JKOHO- | JIM3a YCJIO- | YCIOBUM DKC-
MU, DKOJO- | MUYECKHX BUH JKC- | IIlyaTaluy,




THYECKUX U | (aKTOpPOB, BbI- | ITyaTalluu, | SKOJOTrHYe-
SKOHOMHUYE- | MOJHEHbI BCE | DKOJOTMYe- | CKUX MU KO-
CKUX (akTo- | 3aaHus B | CKMX U 9KO- | HOMHUYECKUX
pOB. IIOJIHOM  00Bb- | HOMUYe- ¢akxTopos,
BeimmonHeHsl | eMe, HO HEKO- | CKUX  (ak- | UMEIOT MECTO
BCE 3aJaHUA | TOPBIC TOPOB, BBI- | TPyOBIC
B MIOJIHOM | C HEJJOUYETaMH | TOJHEHbI OLIMOKHU
obbeme BCE  3aja-
HUS, HO HE
B  TMOJHOM
o0beme
BJIaJACTh.
[Ipu pemenun
IIponemoHcTpH Pt b
[Tponemon- CTaHJIaPTHBIX
POBaHbI Nwmeetcs
CTPUPOBAHBI 3a/1a4 HE
6a30BbIC MUHHUMAJIbH
HABBIKU . MIPOJIEMOHCTP
HABBIKU blii  HaAbOp
BIIAJICHUS HUPOBaHBI
BIIAJICHUS HABBIKOB
CpeICTBaMHU U 6a3oBble
CpeacTBaMu u CpeICTBAaMHU | BiaJICHUS
METOaMH HaBBIKU
METOJaMH UCCIIe- METOaMH cpencTBamMu
WCCJICTIOBAHMUS BJIQ/ICHUSA
JIOBaHUS  CTpOe- UCCIICIOBAHMS | U METOJaMU
. CTPOCHHUS U CpelIcTBaMu U
HUS W CBOWCTB - CTPOCHUS Y| HCCIIeIOBaH
CBOIICTB - METOJIaMHU
ANEKTPOTEXHUYE- CBOIICTB usl CTPOCHUS
MaTepHuaoB - HCCTIEI0OBAHUS
CKHMX MaTepHuajoB MaTepHuajoB U CBONCTB
IpU pelIeHUuU CTpOCHHS U
IpU  pEUIeHUH | MAaTepUAJIOB .
HECTaHJapTH CBOICTB
CTaHJApTHBIX | C
BIX 3a7a4 0e3 MaTepuasos,
3a1au C| HEKOTOPBIMH
(91115 (10) 3 u HMEIOT MECTO
HEKOTOPBIMU HEJI0UeTaMU
HEJ0YETOB rpyobie
HeJ0YeTaMu
OIIHOKH
3HATh.
Pazoupaercs B| CmaGo 3HaeT
JemoHcTpu- He 3HAeT
cpeacTBax M| CpeAcTBa W
pyeT TOJIHBIE cpencTBa u
METO/JaX  HMC-| METOJBbI UC-
3HaHUS 0 METOABl  HC-
CJI€I0BAHUS CJIeIOBAHMS
CpelcTBa M Me- | CpEACTBAX U CJIEIOBaHUSI
CTPOCHHUSI U| CTpOEHUsI |
TOABl HCCIIEOBA- | METOAAX HC- - . CTPOEHUS U
CBOMCTB DJIEK-| CBOWCTB .
HUS CTPOEHHUS H | CJIEIOBAHUS CBOMCTB 3JICK-
. TPOTEXHUYE- IIEKTPOTEX-
CBOMCTB 3JIEKTPO- | CTPOEHUSI U TPOTEXHUYE-
o CKMX Marepua-| HUYeCKHX |
TEXHUYECKUX Ma- | CBOMCTB CKHX Mmare-
JIOB, HMMEIOT | MaTepHasos,
TEepUaJoB ANEKTPOTEX- pHUaos,
MECTO He-| UMEIOT Me-
HUYECKUX HMEIOT MECTO
CKOJBKO  He-| CT0  MHOTO
2.3 MaTepualioB, MHOTO TPYyOBIX
rpyOBIX  OLIU-| HErpyOBIX
6e3 ommooK OIIHOOK.
00K OIHOOK.
YMECTh!
IIponemonct- | I[Ipogemoncr- | IIpogemon- | [Ipu pemenun
WPOBAHBI BCE | PUPOBAHBI BCE| CTPUPOBAHBI | CTAHIAPTHBIX
Hpumenser cpen- ECEOBHLIC ECEOBHLIC BCI; pOCHOB- 3a1a4 ge npo-
CTBA M METOJBI A p
HCCJICIOBAHUSI YMCHUA TIpU-| YMCHUA IIpH-| HBIC YMCHUSA | JEMOHCTPUPO-
CTpOEHUS U | MEHATh CpEA-| MEHATh  CpEe/-| MIPUMEHSATh | BaHbl YMEHUSA
CBOMCTB JJICKTPO- | crgax u Me-| cTBAX W METO-| CPENCTBAX | MPUMEHSTH
TEXHUACCKUX Ma™ | 1onax mecnme-| max — Mcclaeno-| MeTomax CpelncTBax u
TEepUaJoOB A A A A pea
JIOBAHUS BaHMsS  CTpOe-| UCCNeoBa- | METOAaxX  HC-
CTPOCHMSI U| HUSL U CBOMCTB| HUS CTpO€-| CJI€IOBAHUS




CBOICTB ANEKTPOTEXHU- | HHS U| CTpOCHUS |
JNEKTPOTEX- | YECKMX  Mare-| CBOWCTB CBOICTB DJIEK-
HUYECKUX pHAJIOB C HEKO-| 3JIEKTPOTEX- | TPOTEXHHUYE-
MaTEepUasoB, | TOPHIMH HEIO-| HUYECKUX CKHUX Mare-
0e3 omuboK | yeTaMu MaTepHaJIOB, | PHAJIOB
HO HEe B
IIOJIHOM
00BeMe
BJIALIETD:
IIpn pemenun
Nmeetcsa pu p
CTaHJIaPTHBIX
MUHHMAJb-
[Iponemonct- | I[IpogeMoHcCT- Hbiil  HAGOD 3a7a4 HE Mpo-
UPOBAHLI UpOBaHLl Oa- €MOHCTPHPO-
pup pup HaBBLIKOB . pup
HaBBIKM BJa- | 30Bble HABBLIKU BaHbl HAaBLIKU
BJIAJICHUS
JIEHUS METO-| BIAJEHUS Me- BIAJICHUS Me-
METOJAMU METOAaMHU
JaMHM aHald-| TOJAAMH aHaju- TOAAaMH aHa-
aHalnsa, 32, MOJEIHPO-| 33, MojeIupo-| - aiH3a, JIM3a, MOJEIIH-
MO/ICJTUPOBAHUS, » MOZICJIMD ’ AcIHp MOJICITUPOBA » MOA
TEOPETHUECKOro | | BAHWA, Teope-| BaHMA, Teope-| o Teope- pOBaHUs,
JKCIIEPUMEHTAIIBH | THYECKOTO M| THYECKOTO u ’ TEOPETHYECKO
Oro TUYECKOTO U
AKCIIEPUMEH- | DKCIIEPUMEH- ro W DJKCHep-
HCCIICNOBAHHA TaJIBLHOTO TaJIBLHOTO IKCIICPUMEH | e ranbHOrO
B e HCCJIEIOBAHUS | KCCIIEIOBAHUS TallbHOTO HCCIIEIOBAHUS
ANMEKTPOHUKHU HCCIeOBAH
MaTepualioB | MaTEpHAJIOB MaTepuaioB
Usl Marepua-
ANICKTPOHHMKHU | DJICKTPOHUKH C AICKTPOHUKHU
JIOB  DIEK-
0e3 omubOK 1| HEKOTOPHIMHU UMEIOT U
TPOHUKH  C
HEJ0YETOB HeJ0YeTaMU AMEIOT MECTO
HEKOTOPBIMHU
rpyobie
HEA0YETaAMH
OIIINOKHU

OueHouHble MaTepuaibl I TPOBEACHUS TEKYIIEro KOHTPOJsA U
MIPOMEKYTOUHOM arTectanuu npuBeacHbl B [Ipunokennn k pabodeit mporpamme
JUACLUILIVHBL.

[ToHBIN KOMIUIEKT 3aJJaHUi ¥ MaTepUAJIOB, HEOOXOAUMBIX JJISI OLICHUBAHUS
pEe3yNbTaTOB 00YUYEHUs MO AUCLMIUIMHE, XPAHUTCA Ha Kadeape pa3padoTuuka.

5. Y4eOHO-MeTOIMYecKoe U HH(POPMALIMOHHOE o0ecniedeHHne JUCIMIIIMHbI
5.1. YueOHO-MeTOAHYECKOE ODeceueHne

5.1.1. OcHoBHas nuTeparypa

I. Copokun, B. C. Marepuaibl M D3JIEMEHTHl SJICKTPOHHOW TEXHUKHU.
[TpoBoHMKY, TOTYNIPOBOAHUKH, nudJiekTpuku : yueonuk / B. C. Copoxkun, b. JI.
Antunos, H. I1. JIazapeBa. — 2-e usn., uctp. — Cankr-IletepOypr : Jlans, 2022. —
448 c. — ISBN 978-5-8114-2003-2. — TekcT : aneKkTpoHHBI // JlaHb : 2JIeKTPOHHO-
ounbnmoteunas cucrema. — URL: https://e.lanbook.com/book/212135.

2. DJEKTPOTEXHUYECKOE MarepuajioBelieHue: ydeOHoe mocooue / A. E.
CyxapuukoB. -  Kazawe: KIOQVY, 2019. - 180 c¢. - URL:
https://lib.kgeu.ru/irbis64r_plus/index.html.

3. Hynkun, A. H. DnekTporexHudyeckoe MarepualoBe/leHUue: YydyeOHOoe
nocooue / A. H. dynkun, B. C. Kum. — 5-e usn., crep. — Cankr-IlerepOypr:



https://lib.kgeu.ru/irbis64r_plus/index.html

Jlanb, 2020. — 200 ¢. — ISBN 978-5-8114-5296-5. — Texkcr : anekTpoHHbIH //
Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e. lanbook.com/book/139259.

5.1.2. JlomoaHUTENBbHAS TUTEpaTypa

4. MarepuanioBeicHHEe U TEXHOJOTHS KOHCTPYKIIMOHHBIX MaTepHallOB :
yueOnuk aiisa By3oB / C.H.Konecos, N.C.Konecos. - 2-e uz., nepepad. u nom. - M.
: Bricmr. mk., 2008. - 535 c. : ui. — ISBN 978-5-06-005950-2.

5. Copoxun, B. C. Marepuansl M 3JIEMEHTHl BJEKTPOHHONW TEXHUKHU.
[TpoBoAHMKH, MOTYIPOBOAHUKH, TUANEKTpUKH : yuebnuk / B. C. Copoxkun, b. JI.
Antunos, H. II. JlazapeBa. — 2-e u3n., ucnp. — Cankr-IletepOypr:Jlans, 2022.
— 448 c. — ISBN 978-5-8114-2003-2. — Tekct : snekTpoHHbI // Jlanp :
AJIEKTPOHHO-OMOIMOTeUHAS cucTema. — URL:
https://e.lanbook.com/book/212135.

5.2. MudopmanuonHoe odecrnevdenue

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI

BupTtyanbpHas 1abopaTopus 1mo https://Ims.kgeu.ru/course/view.ph
MaTepUAIOBEIEHUIO p?id=2790
BBenenue B MaTepuaioBeIcHUE https://openedu.ru/course/misis/MATSC1/

5.2.2. llpodeccronanbubie 0a3bl naHHbIX / MHOOpMAIMOHHO-CIIPABOYHBIC
CHUCTEMBI

1 Nano nano.nature.com

2 Ilnardopma SpringerLink www.link.springer.com

3 SpringerMaterials www.materials.springer.com
4  KubGepJlennHka B https://cyberleninka.ru/

5.2.3. JIunieH3MOHHOE W  CBOOOJHO PaCTIpPOCTPAHIEMOE TPOTPAMMHOE
oOecrieyeHue AUCIUIUIUHBI

PexBU3UTHI
No HanmenoBanue
Omnucanue MOITBEP K IAOIIUX
TI/TI| POTPaMMHOTO 00ECTICUCHUS
JTIOKYMEHTOB
(mpodeccronanbHas
KommbsrorepHas nporpamma BEpCHLL): JIOTOBOD
N peHm HH;erH? o INe122/2020 o1 11.08.2020,
1 ELCUT gHmnga g u B epHoro /THHCH3MAP i 000
AABYMEP ""Jlabcrenn"", Tun (BUR)

MOACIINPOBAHUSA METOJ0OM

JIMIICH3U - HCHUCKII. IIpaBoO,
KOHCYHBIX 3JICMCHTOB.

CpPOK JEHCTBUS JUIECH3UU -
OGeccpoyHo.

Kommiekc KOMITBIOTCPHBIX
2 | IMHTAlMOHHBIX TPEHAKEPOB
"MarepuanoBegeHue"

Kommiekc TpeHaxepos no 00O "Undorex" Ne21/19
TEME MAaTEpUAIOBECHHE Hewuckil. npaso. beccpouno

3 LMS Moodle 1O st 5 dhexTuBHOTO CB0OO IHAS JIUTICH3US
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oHJalH- B3aumoseiictBus | Heucki. npaBo. beccpouno
npenoaaBareyisd U CTyYACHTA

6. MaTepHaJbHO-TEXHUYECKOE O0ecTeueHHue U CIUIIMHBI

HaunmenoBanue Buna

HanmenoBanwne yuebHOi

yae0HOH paboThI ayTUTOPHH, [lepeuensr HEOOXOTUMOTO O0OPYIOBAHHS U
CIICIHATN3UPOBAHHOM TEXHHYECKUX CPEJCTB O0yUCHUS
nabopaTopuu
Jlexuuu YueOHast ayIUTOPHS IS Crennanu3upoBaHHAS yaeOHas MeOenb,
OPOBEACHHUS 3aHATHI TEXHUYECKUE CPEeCTBA O0YUEHUs, CIyKalue I
JICKIITMOHHOI'O THIIA IPCACTABICHUS yueOHOI uHpopMauu
OonpION  ayguTopuu  (MYJIBTHMEIUHHBINA
IPOEKTOP, KOMITbIOTEp (HOYTOYK), 3KpaH),
JEMOHCTpAIIOHHOEe 000py/I0BaHuE, y4eOHO-
HarJIsIIHBIE TOCOOUS
JlaboparopHsble VYueOHast 1abopaTopust [ocka ayauTopHas; 3KpaH; IPOEKTOD;
paboThI «DJIEKTPOTEXHUYECKUE aBTOMATH3MPOBAHHBIA J1a00OPaTOPHBIA CTEH

Marepuaisy, A-202

JUI  UCCIEOBaHMsS CBOMCTB MarHUTHBIX
MaTepUaJIOB; ABTOMAaTU3UPOBAHHBIN
7a00paTOpHBIM CTEeHA Ul  MCCIeOBaHUs
CBOWCTB TOJYIPOBOJHUKOBBIX MAaTEPUANIOB;
aBTOMAaTU3MPOBAHHBIM J1a00paTOPHBIA CTEH[
JUIS ICCIIETIOBAHUSI CBOMCTB IPOBOJHHKOBBIX
MaTepHaloB; aBTOMAaTU3UPOBAHHBIN
7a00OpaTOpHBIM CTEHA JUISl  HCCIEIOBAHUS
CETHETORIEKTPUKOB;  MOCT  IEPEMEHHOI0
Toka, ocimmiorpag Cl-1, rereparop 1'3-18
("uccnenoBaHue JUAJIEKTPUYECKOM
npoHunaemoctu"); O6apomeTp BAMM;
Bucko3umerp B3-4; TuUmoOBOH  KOMIUIEKT
y4ueOHOro o0opynoBaHus
"DNeKTpOTEXHUYECKHE maTepuans!”
KOMITBIOTEPHAsT BEPCHsI, KOMITBIOTEPHI B
KOMILUIEKTE C MOHHMTOPOM JJIsi THUIIOBOTO
KOMILIEKca y4eOHOT0 o0opynoBaHus
"DneKTpoTeXHHUecKue Marepuansl" (4 mrT.);
KOMIUIEKT TUIAKaTOB: TBEPABIE TUDIICKTPUKH,
IIPOBOJTHUKOBBIE MaTEpUabl, MATHUTOMSATKUE
MaTepHualbl, MarHUTOTBEPIBIE MaTEepPHAIH,

JKUJKHAE IUADJIEKTPUKH, ra3oo0pa3Hbie
JINDJIEKTPUKH, KJ1accuukanus
JUIEKTPUYECKUX MAaTepUaJIOB,
epuognvecKas  CHCTEMa  TOMOSJAECPHBIX
XUMHUYECKUAX CBsI3EN 3JIEMEHTOB
MHUKPOCTPYKTYPHI BEIIECTBA

YyeOHas 1aboparopus Crenmann3upoBaHHOE nabopaTopHOe

«MatepuanoseneHus», A-210 | obopymoBanue 10 HpoduiI0  J1abopaTOPHH:
JlaGoparopHeiii  CTON;  BIEKTPOHArpeBaTEelb

CHOJI-1; neus nabopatopuas IKIIC; npoexTop,
9KpaH; KOMIUIEKC «MOOWIBHBIA MEHeIKep»;
Metayuiorpagpuueckuii - Mukpockon ~ MUM-7,
MHUKPOCKOIl OMHAaKyJIsIpHBIA (5 mIT.); OTpe3HOH
CTAaHOK;  MHKPOCKON  MeTaJulorpaduyecKuii;




UM (HOBATEHO-TTOINPOBATBHBII CTaHOK
JIBYXJIUCKOBBI C TPWKAMHBIMH  KOJIBI[AMU;
KOMIUICKTBI JUIS  BBITIOJHEHUs JIa0OpaTOPHBIX
paboT (2 mT.); CTAallMOHAPHBIH TBEPIOMEp IIO
PoxBemty (2 mT.); KOMIUIEKT 00pa3moB (6 miT.)

KommproTepHbIii Kiace ¢ CneunanusupoBanHas yueOHas mebenb Ha 30
BeixogoM B Muteprer B-600a | mocagounsix  mect, 30  KOMIBIOTEPOB,
TEXHUYCCKHE cpeicTBa o0yueHHsI
(MyJIbTUME-IMHHBIA TPOCKTOpP, KOMIIBIOTEP
(HOYTOYK), JKpaH), BHJICOKaMEPBHI,
pPOrpaMMHOE 00eCTieUeHHEe

CamocTtosiTesibHas |KOMIIbIOTEpHBIH KITace ¢ CrennanusupoBanHas yueOHast mebens Ha 30

pabora Bbixoziom B MuTepuer B-600a | mocamounsix  mect, 30  KOMIBIOTEPOB,
TEXHUYCCKHE cpeicTBa o0yueHHsI
(MyJIbTUME-IUHHBIA TPOCKTOpP, KOMIIBIOTEP
(HOyTOYK), 9KpaH), BHJICOKaMEpBHl,
POrpaMMHOE 00eCTICUeHHE

Crenmanu3upoBaHHasi MeOelb, KOMITbIOTEpPHAS
TEXHHKA C BO3MOXXHOCTBIO BBIX0/IA B
Wutepner u obecrieuenuem nocrymna B 1OC,
9KpaH, MyJIbTUMEIUHHBINA TIPOEKTOP,
IporpaMMHOE oOecrieueHune

YuTansHbIN 321
OuOIMOTEKH

7. OCo0eHHOCTH OpPraHM3aIluN 00pPa30BaATEIbLHOM 1eATEeJbHOCTH JJIsl JHUIL C
OrpaHN4Y€eHHBIMHU BO3MOKHOCTSIMU 3I0POBbS U MHBAJIU/I0B

Jlula ¢ orpaHMYEHHBIMH BO3MOXKHOCTSMHU 3710poBbsi (OB3) u uHBamuapbl
UMEIOT BO3MOXKHOCTh OECHpPEMATCTBEHHO IMEpPEMENIAThCcs M3 OJIHOTO  Y4eOHO-
71a00paTOPHOTO KOpITyca B IPYroM, MOTHATHCS Ha BCE ATAXKU Y4eOHO-Ta00paTOPHBIX
KOPITYCOB, 3aHMMATHCSI B YYEOHBIX M WHBIX IMOMEIICHUSX C YYETOM OCOOCHHOCTEH
NCUXO(U3UIECKOTO PA3BUTHS U COCTOSIHUS 37I0POBBSI.

st o6yuenus nur, ¢ OB3 1 uHBaNMI0B, UMEIONINX HAPYIICHUS] OMOPHO-
JIBUTATEJILHOTO arnapara, 00€CIieueHbl YCIOBHS OECIpensiTCTBEHHOTO JI0CTYTa BO
Bce yueOHble TomenieHus. MHpopManus o CrenuaibHbIX YCIOBHSIX, CO3JaHHBIX
st oOydvaromuxes ¢ OB3 ¥ uHBanuaoB, pa3MellleHa Ha CailTe YHUBEpPCUTETa
www//kgeu.ru. HWmeercs BO3MOXXHOCTb OKa3aHUA TEXHUYECKOW  MOMOIIHA
aCCHCTEHTOM, a TaKkKe YCIYyT CypJIONEePEeBOAUYUKOB U TU(IIOCYPAOTIEPEBOTUHKOB.

Jns amantaumu K BocnpustHio Juunamu ¢ OB3 w uHBammamu ¢
HapyIICHHBIM CJIYyXOM CIPAaBOYHOr0, Y4YE€OHOTO MaTepuana Mo JAUCIUIIINHE
o0ecTieunBalOTCs CIAEAYIONIUE YCIOBHUS:

- I y4dIied  OpUeHTAaIllMd B ayJUTOPUH, TPUMEHSIOTCS CUTHAJIBI
OMOBENIECHHUS O Hayaje U KOHIIE 3aHATHS (CIIOBO «3BOHOK) MUIIETCS HA JOCKE);

- BHUMaHUE C1a00CHBIIIAIero oOyJaronierocss MPUBIEKACTCS Ie€1aroromMm
KECTOM (Ha IJIeHO KJIaJAEeTCs PyKa, OCYIIECTBIISIETCS HEPE3KOE MOXJIONBIBAHUE);

- pasroBapuBasi ¢ OOydYarOIIMMCS, MEJArOrHYecKuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPUT $ICHO, KOPOTKHMH TIPEIJIOKCHUSIMH, OO0eCrednBas BO3MOKHOCTh
YTEHUS 10 TyOaMm.

Komnencanus 3aTpyJHEHUM pPEUEeBOr0 W HHTEIUIEKTYaJIbHOTO Pa3BUTHUS
C1abOCIBIIIAIIMX 00yYarOITUXCs MPOBOAUTCS ITyTEM:
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- UCTIOJIb30BaHUS CXEM, TMarpaMM, PUCYHKOB, KOMIIbIOTEPHBIX MPE3EHTAIHHI
C TUIMEPCChUIKAMU, KOMMEHTUPYIOIUMHU OTACIIbHbIE KOMIIOHEHTHI H300paKeHHUS;

- PEryJISIpHOTO TPUMEHEHUsl YIpaKHEHUH Ha Tpaduueckoe BbIIEICHUE
CYILECTBEHHBIX MPU3HAKOB MPEJAMETOB U SBJICHU;

- oOecriedeHus] BO3MOKHOCTU JUIsl OOYYaroIIerocsi MOJYYUTh aJpPECHYIO
KOHCYJIBTAILIMIO TI0 3JIEKTPOHHOM MOYTE 10 MEPE HEOOXOTUMOCTH.

Jns  agantamuu K Bocnpusatvdio JunamMu ¢ OB3 u uHBanumamu ¢
HApYIICHUSMH 3PEHHUs CIIPaBOYHOTO, y4eOHOT0, MPOCBETUTEIHCKOTO MaTepuaa,
IPEeIyCMOTPEHHOTO  00Opa3oBaTeNbHOM  MpOrpaMMOM 1O  BBIOpAaHHOMY
HANPaBJIEHUIO MOJITOTOBKU, 00ECTIEUNBAIOTCS CICAYIOIINE YCIOBU:

- BeJleTcsl afanTtanus o(UUMaIbHOrO caiita B ceT MHTepHET ¢ yderom
0COOBIX TMOTPEeOHOCTEH WHBAJIMIOB MO 3PEHUI0, OOECIIEYMBACTCS HAIUYHNE
KpymHOMPUGTOBOH CIpaBOYHON MHPOPMAIIUN O PACTIUCAHUN YICOHBIX 3aHSATHH;

- IEJJaTOTUYECKU PpabOTHHUK, €ro coOeceqHUK (MpU HEOOXOIUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUHU, NPEACTABIAIOTCS OO0y4YaroUIMMCs, MpU 3ITOM
KaXXIbIH pa3 Ha3bIBAETCS TOT, K KOMY ME€Jarornyeckuil paboTHUK oOpalaercs;

- IENCTBUS, JKECThI, NEPEMEILEHUS e1aroru4eckoro paboTHUKAa KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- IeyaTHas MHQpopManus MpeaocTaBisieTcs KpynHbiM mipudrom (ot 18
IIYHKTOB), TOTAJIbHO O3BYyYMBAETCH;

- oOecrieunBaeTcsi HEOOXOIMMBIN YPOBEHb OCBEUIEHHOCTH MTOMELIEHUH;

- IPEIOCTABIISAECTCS BO3MOXXKHOCTh HCIOJB30BAaTh KOMIBIOTEPHI BO BpPEMS
3aHSTUN U MPaABO 3aNUCU 00BSICHEHU Ha TUKTO(MOH (110 JKEJIIAHUI0 00yUYarOIIUXCs).

dopma TMPOBEIEHHsS TEKYIIEW W MPOMEKYTOYHOM aTTECTAllMM U1
oOyuaromuxcsi ¢ OB3 1 UHBaIMAOB onpenesnsaeTcs NeJarornyeckuM paboOTHUKOM B
COOTBETCTBUM C y4eOHbIM I1aHoM. [Ipu HeoOxomumocTu oOyuvaroniemycst ¢ OB3,
UHBAIMY C YYETOM HUX WHIUBUAYAIbHBIX TMCUXO(PHU3NUYECKUX OCOOEHHOCTEH
JIaeTCsl BO3MOYKHOCTD MTPOUTH MPOMEKYTOUHYIO aTTECTALUIO YCTHO, TUCbMEHHO Ha
Oymare, MHUCbMEHHO Ha KoMmmbloTepe, B (GopMe TECTUPOBAHUS U T.II., JHOO
IPEIOCTABIISECTCS AOMOJHUTEIBHOE BPEMs JUIsl TIOATOTOBKH OTBETA.

8. MeTonuyeckue  peKkOMeHAalMu Ui [penojaBartesieil 1o
OPraHM3aluy BOCIIUTATEIbHON padoThl ¢ 00yYAKOIMMHUCH.

Metonuueckoe obecrieueHHe Tpolecca BOCHHUTAHUSA — OOYyYaroluXxcs
BBICTYNIAET OJHUM U3 ONpPENESoNNX (PakTOPOB BHICOKOIO KauecTBa 0Opa30BaHUS.
[IpenogaBaTens By3a, AEMOHCTPUPYS BBICOKHI NPO(ECCHOHATU3M, 3PYIUIHIO,
YeTKYI0 TPaKJAaHCKYIO TO3MUIMIO, CaMOAMCLHUIUIMHY, TBOPYECKHH MOAXOX B
permeHny MPOQPECCHOHANBHBIX 3a/Jad, B Xo0JA€ 00pa3oBaTeNbpHOTO Tpolecca
criocoOCTBYET (POPMUPOBAHUIO TAPMOHUYHON JTUIYHOCTH.

[Ipn peanu3anuu AUCHUIIIMHBI TIPEMOJaBaTeh MOXET HCIOJIb30BaTh
CJIEIyIOLIUE METO/Ibl BOCIIUTATEIbHON PaOOTHI:

- METO/Ibl (POPMUPOBAHUS CO3HAHUS JIMYHOCTH (Oecena, AUCHYT, BHYILICHUE,
WHCTPYKTQX, KOHTPOJIb, OOBSICHEHHE, MPUMEP, CAMOKOHTPOJb, PACCKa3, COBET,
yoexaeHue u ap.);



- METOJbI OpPTaHMU3AIUHU ACATEIHPHOCTH U (DOPMUPOBAHHKS OIBITA TTOBEACHUS
(3amanue, OOIIECTBEHHOE MHEHHE, NeAaroruyeckoe TpeOoBaHUE, MOPYUYECHUE,
NpUyYEHUE, CO3aHNE BOCTIUTHIBAIOIIMX CUTYAIINM, TPEHUHT, YIPAXKHEHHE, U AP.);

- METO/Ibl MOTHBAIIUU JIEATEILHOCTH U MOBeAeHUS (000peHue, MoolpeHme
COIIMAJIbHOM AaKTUBHOCTH, MOpPHIIAHUE, CO3JaHUE CHUTYyallMil ycCIexa, CO3JIaHue
CUTYaIIUH JIJIs1 SMOLIMOHATILHO-HPABCTBEHHBIX NIEPEKUBAHUI, COPEBHOBAHUE U JIP.)

[Ipn peanuzanvu OUCHMIUIMHBI MPENOAABATENb JOJDKEH YUYUTHIBATH
CJIEAYIOIINE HAIIPABIICHHS BOCIIUTATEIIBHON IEATEIIBHOCTH:

I'pasxcoanckoe u nampuomuueckoe eocnumanue:

- popmupoBaHKe y OOYdYarOMMXCS LIETOCTHOIO MHPOBO33PEHHS, POCCHICKON
UJCHTUYHOCTH, YBAXEHHUSI K CBOEH CeMbE, O0IIECTBY, TOCYIAPCTBY, IPUHATHIM B CEMbE
U OOIECTBE JYyXOBHO-HPAaBCTBEHHBIM U  COLMOKYJIBTYPHBIM  IIEHHOCTSIM, K
HAIIMOHATHPHOMY, KYJBTYPHOMY W HCTOPHYECKOMY HACIEOHI0, (POPMUPOBAHHE
CTPEMJIEHUS K €TO COXPAHEHUIO U PA3BUTHIO;

- opMupoBaHHEe Yy OOY4YAIONMXCSl AKTUBHOM TPaXTAHCKOM  IO3UIIUH,
OCHOBAaHHOM Ha TPAJULMOHHBIX KYJIbTYPHBIX, TyXOBHBIX U HPABCTBEHHBIX LICHHOCTSX
POCCHIICKOT0 OOIIECTBA, [ MOBBIIIIEHUS] CTIOCOOHOCTH OTBETCTBEHHO PEATN30BBIBATD
CBOM KOHCTUTYITMOHHBIE MpaBa 1 00s13aHHOCTH;

- pa3BUTHE TPABOBOM M  TOJUTUYECKOM KYJIbTYpbl  OOy4Yaromuxcs,
paclIMpeHrue KOHCTPYKTUBHOIO y4acTHsl B NPUHATUU PELICHMM, 3aTPAaruBarOLINAX
WX TpaBa U UHTEPECH, B TOM YKCJIE B PA3IUYHBIX (hOopMax camMoOpraHu3ailuy,
caMOyTpaBJIeHHUs, 00IIECTBEHHO-3HAUYMMOM A TEIbHOCTH;

- opMuUpOBaHWE MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJIIIONIUX  IPOTUBOCTOSITH  AKCTpEeMU3MY,  KceHodoOuu,
JACKPUMHWHALIMK TI0 COIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM
MpU3HAKaM, MEXKITHUUECKON U MEKKOH(PECCHOHAIIBHOW HETEePIUMOCTH, APYTUM
HETaTUBHBIM COLMAIIbHBIM SIBJICHUSM.

/[lyxoeHo-npascmeennoe socnumanue:

- BOCIIMTAHUE YYBCTBAa JOCTOMHCTBA, YECTU M YECTHOCTH, COBECTIMBOCTH,
YBAXKEHUSI K POAUTEIIAM, YUUTENSAM, JIFOASAM CTAPLIEro MOKOJIEHHUS;

- popMuUpoOBaHUE TIPUHIUMIIOB KOJUIGKTUBHU3MA U COJIUJIAPHOCTH, JyXa
MUJIOCEPIUST U COCTPAJaHUsl, MPUBBIYKUA 3a00THTHCS O JIIOMAX, HAXOMSIIUXCSA B
TPYAHOM KU3HEHHOMN CUTYallUU;

- hopMUpOBaHUE COJIUJIAPHOCTH M YYBCTBA COLUAIBHOW OTBETCTBEHHOCTHU
[0 OTHOUICHUIO K JIOASM C OTrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBBS,
MPEOJIOJICHUE TICUXOJOTHYECKUX OapbepoB IO OTHOIUEHUIO K JIIOJIAM C
OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU;

- hopMUpPOBAHKME SMOIMOHAILHO HACBIIIEHHOTO W JYXOBHO BO3BBIIICHHOTO
OTHOIICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUS TIepeiaBaTh JPYTUM CBOM ACTETUUYECKUN
OTIBIT.

Kynvmypno-npoceemumensckoe sochumanue:

- popMUpOBaHUE ICTETUUECCKON KapTHHBI MUPA;

- popMupoBaHUE YBAXEHUS K KYJIbTYPHBIM IIEHHOCTSIM POJHOTO TOpOJa,
Kpasi, CTpaHblI;



- IOBBIIIICHUE TI03HABATEITLHON aKTUBHOCTH O0YJArOIITUXCSI.

Hayuno-obpaszosamenvhoe socnumarue:

- hopmupoBanue y 00ydaromuxcs HAy9HOTO MHUPOBO33PCHIS;

- popmMupoBaHuEe YMEHUS TOTy4YaTh 3HAHUS;

- popMupoBaHUE HABBHIKOB aHAN3a M CUHTE3a MHPOPMAIUH, B TOM YHCIIE B
npodecCUOHAIBHOM 001acTH.
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OneHouHbple  MaTepHalbl MO  JAWCIWIUIMHE, TPEIHA3HAYCHHBI IS
OLICHMBAHUS PE3YJIbTATOB OOyUYEHUS Ha COOTBETCTBHE MHAUKATOPAM JTOCTHKECHHUS
KOMIIETEHITUH.

OueHuBaHue pe3yJbTaTOB OOYYEHUS IO AUCIUIUIMHE OCYIIECTBIISIETCS B
pamkax Tekymiero koHTpois (TK) u mpomexkyTouHol aTTecTanuu, MpOBOIUMBIX
no OayubHO-peiiTuHroBoi cucteme (bPC).

1. TexHoJiornueckasi Kapra
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Pazpnen 1. «lIpeanmer u 3amaum | TK1
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25 | 0-20 25-45
XUMHUYECKHE OCHOBBI CTPOCHHUS 50
AIIEKTPOTEXHUUECKUX
MaTepHaIOB»
3amuTa 1a60paTOpHON pabOTHI 25
Ormpoc 1o pazaenam (TeMam) 20
Paznen 2. «/usnexrpuueckue u | TK2 15
MOJIYyIIPOBOJHUKOBBIE 30 [0-15 40 30-45
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3amuTa 1a00paTopHON pabOTHI 30
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Paznex 3.
MaTepHuaJibl

IIpoBogHNKOBBIE

TK3 0-25

0-20

25-

40 25-45

3amuTa 1a00paTopHON pabOTHI

25

Ormpoc 1o pazaenam (TeMam)

20

Pazngen 4,
MAaTepHAaJIbl

MarautHbie

TK4

30

0-15

30-

50 30-45

3amuTa 1a60paTopHOit pabOThI

30

Ompoc 1o pazaenam (TeMam)

15

IIpomeskyTOUHAA aTTeCcTAUA
(3auer)

OM

0-10

3agaHue NpoMexKyTOUHON
aTTecTaluu

0-10

2. OueHOYHbIe MATEPHAJIBI TEKYIIIEr0 KOHTPOJISI U IPOMEKYTOUHOM aTTecTAllMH
[IIkana oneHKH pe3yabTaToOB O0yUEHHUS 1O AUCIUTUIMHE:

YpoBeHb CPOPMUPOBAHHOCTH
E MH/INKATOPa KOMIICTCHIIHH
- § BrIcokuii Cpenuuit . plggg(eer o Huskuit
=t 2 3amiaHu-
5 £ 5 z POBaHHBIE ot 85 no 100 ot 70 1o 84 oT 55 10 69 or 0 mo 54
= QE 7 g (?g}?zg;;?;g [Txana oueHUBaHUS
é % AHCHITILTIHE OBJIET HEYIOBJIETBOPU
E OTIUTMHO Xoporio ngHI/ITeIII:HO yI[Tem,Ho P
= 3a4TEHO HE 3a4TCHO
3HATh:
Cnabo
Yerkue 3Ha- 3HaeT ¢u-
HUS o (Qu- | Pazbupaerca B | 3uxo-xumu- | He 3naer ¢u-
(UBUKO- XUMUYE- | 3UKO-XUMHU- | (PU3UKO-XUMHU- | UECKHE OC- | 3UKO-XHUMHU-
CKHE OCHOBBI | YECKMX  OC- | YECKUX OCHO- | HOBBI YecKkue - oc-
CTPOCHHUS M CBOW- | HOBaX CTpOE- | BaX CTPOEHUS | CTPOCHUS HOBBI CTpoOe-
CTBa DJIEKTPOTEX- | HUS DIIEKTPO- | ANEKTPOTEX- 3JEKTPO- HUS DJIEKTPO-
HUYCCKUX MarTe- | TCXHHYSCKUX | HUYECKUX Ma- | TeXHHYe- TEXHHUYCCKUX
pHaioB, 3aKOHO- | MAaTEPUAIOB | TEPUAJIOB U | CKUX Mare- | MaTepUalioB U
MEPHOCTH HX W3- | U 3aKOHO- | 3aKOHOMEPHO- | pHaJIOB U | 3aKOHOMEP-
MEHEHHUS NoJ | MEPHOCTAX CTAX MX HM3Me- | 3aKOHOMEpP- | HOCTU HUX H3-
onk | 15 NEeNHCTBUEM WX U3MEHe- | HeHus MOJ | HOCTH WX | MCHEHHS TIOJ
BHEUTHUX (aKToO- | HUS MO JeH- | JeHCTBUEM U3MEHEHUsl | JAeCTBUEM
poB CTBHEM BHEITHUX (pak- | OS] JICHCT- | BHEITHUX
BHEIITHUX TOPOB BHEM bakTopoB
¢dakTopoB BHEIITHUX
(akTOopoB
yMeTB:
OcymecTBIATh [Tponemon- IIponemonct- | [Ipogemon- | Ilpu pemennn
000CHOBaHHBI CTPUPOBAHBI | PUPOBaHBI BCE | CTPUPO- CTaHJIaPTHBIX
BBIOOp MaTepua- | BCé  OCHOB- | OCHOBHBIE BaHBl  OC- | 3a/a4 HE
JIOB, CPEACTB U | HbIE YMEHUsS | YMEHUS  OCYy- | HOBHBIE MPOJIEMOHCT-
METOJOB WX WHC- | OCYIIECTB- HIECTBIISTh YMEHUS PUPOBaH Bl
CIIEIOBaHMsI  Ha | JIATh 000CHO- | 0OOOCHOBAHHBIN | OCYIIECTB- | YMEHHUS OCY-
OCHOBE aHajJM3a | BAHHBIM BBI- | BEIOOp Mare- | IAThb 000C- | MECTBIATh




YCIIOBHI 9KC- | 6op Mare- | puasos, HOBaHHBIH | 00OOCHOBaH-
IUTyaTallui, 3KO- | PUAJIOB, CpeACTB M Me- | BBIOOp Ma- | HbIli  BBIOOp
JIOTUYECKUX U | CPEeICTB U | TOIOB HUX HC- | TEPUAJIOB, MaTepuasos,
SKOHOMHYECKUX | METOJIOB WX | CJICIOBAHUS HA | CPEACTB | | CPEACTB u
(bakTopoB UCCIIeI0Ba- OCHOBE  aHa- | METOJIOB UX | METOIOB  UX
HUS Ha OC- | JIU3a YCIIOBHM | MCCIIEZOBa- | MCCIEI0Ba-
HOBE aHalu3a | SKCITyaTalluu, | HUS Ha OC- | HUS Ha OcC-
YCIIOBUI HKOJIOTHYe- HOBE aHa- | HOBE aHajlIM3a
JKCILTyaTa- CKHUX M DKOHO- | JIU3a YCJIO- | YCIOBUH JKC-
[IUU, JKOJIO- | MUYECKUX BU  DKC- | TUTyaTalluH,
TMYECKUX U | (pakTOpOB, BBI- | IUTyaTalllH, | KOJOTHYe-
OSKOHOMHYE- | ITOJIHEHBI BCE | DKOJIOTHYE- | CKHX U 3KO-
CKUX (akTo- | 3aaHus B | CKMX U 9KO- | HOMHYECKUX
pOB. IIOJIHOM  00Bb- | HOMUYe- ¢akxTopoB,
BreimmonHeHsl | eMe, HO HEKO- | CKUX  (ak- | UMEIOT MeCTO
BCE 3a/aHUs | TOPBIE TOPOB, BBI- | TPyOBIC
B MIOJIHOM | C HEJIOUeTaMH | TIOJHEHBI OLIMOKHU
o0beme BCE  3aja-
HUS, HO HE
B IOJHOM
o0beme
BJIAJETh:
[Ipu pemenun
IIponemoHcTpH b1 b
[Tponemon- CTaHJIaPTHBIX
pPOBaHbI Nwmeetcs
CTPUPOBAHBI 3ama4 HE
0a3oBble MUHHUMAJIbH
HABBIKU . MIPOJIEMOHCTP
HABBIKU plii  HaAbOp
BJIQJICHUS HUPOBAHBI
BJIQJICHUS HABBIKOB
CpeICTBAaMHU U 6a3oBble
CpeacTBaMu u CpeICTBAaMHU | BiaJlCHUS
METOIaMHU HaBBIKU
METOAaMHU HCCIie- METOAaMHU CpeacTBaMHU
WCCIIETIOBAHMUS BIIQ/ICHUS
JIOBaHHUS  CTpOe- UCCIICIOBAHMS | U METOJaMU
V CTPOCHUS U CpeICTBaMHU U
HUS W CBOKHCTB - CTPOCHUS M| UCCIIEIOBaH
CBOICTB - MeTOJIaMU
ANEKTPOTEXHUYE- CBOICTB Usl CTPOCHUS
MaTepHaoB . WCCIIEIOBaHHS
CKUX MaTepHaJIOB MaTepHaJoB U CBOWCTB
MpU pelIeHUU CTpOCHHS U
IpU  pEIIeHUH | MAaTepUAJIOB o
HECTaHJIapPTH CBOWCTB
CTaHJApPTHBIX | C
BIX 3a7a4 0e3 MaTepuasos,
3aj1ad C| HEKOTOPBIMH
omuOoK " HMEIOT MECTO
HEKOTOPBIMH HeJ04YeTaMu
HEJI0UETOB rpyobie
HeJ0YeTaMu
OIIHOKH
3HATh.
Pasz0Oupaerca B| CnabGo 3Haer
JemoHcTpu- He 3HaeT
CpeICcTBaX  H| CpeACTBA U
pyeT TOJHBIC cpeactea |
METOJIaX  WC-| METOJBI HC-
3HAHUSA 0 METOJIbI  HC-
CIIeTOBaHUS CIIeTOBaHUS
CpeAcTBa H Me- | CPEeACTBax | CIIeIOBAaHUS
CTPOCHUS U| CTPOCHUS |
TOABI WCCIIEJIOBA- | METOIAX  HC- - - CTpOCHHS U
CBOWCTB DJIEK-| CBOMCTB o
2.3 | HUSL CTPOCHUS W | CIEIOBaHUA CBOHNCTB DJJIEK-
. TPOTEXHHYE- ANMEKTPOTEX-
CBOMCTB JJICKTPO- | CTPOCHHUSI | TPOTEXHHYE-
o CKUX MaTepHa-| HUYEeCKHX |
TEXHUYECKHX Ma- | CBOHCTB CKMX  Mare-
JIOB, UMEIOT | MaTepHaJIoB,
TEepHaoB AIIEKTPOTEX- pHAJIOB,
MECTO He-| UMEIOT  Me-
HUYIECKUX UMEIOT MECTO
CKOJIBKO ~ He-| CT0  MHOTO
MaTepuasosB, MHOTO TPYyOBIX
rpyOBIX  OLIU-| HErpyOBIX
6e3 ommnbok OLIMOOK.
00K OLIHOOK.




YMETh:

[Iponemon-
CTPHUPOBAHEI
IIponemonct- | IIpogeMoHcCT- BEE p OCHOB [Ipu pemenun
UPOBaHbI BCE| PUPOBAHBI BCE CTaHJJapTHBIX
pup pup HbIC YMEHHUS Hap
OCHOBHBIC OCHOBHBIC 3a7a4 HE Ipo-
MCHHS MpHU-| YMEHHUS  IIpHU TPUMCHATH JIEMOHCTPHPO
Y pHa= Yy P CpPEACTBAX H pHp
[IpumensieT cpen- | MEHATh CPEl-| MEHATb  Cpel- — BaHbl yYMEHHUS
CTBa MU MCETOIBI | cTBaX U Me-| CTBAX U METO- HCCIIEN0Ba IIPUMCHSTH
UCCICNOBAHMS TOmax MCClIe-| JaXx  HCCIeno- CpEeACTBaX U
CTPOCHUSA u HHUSL CTpoe-
CBOHCTB 3/eKTpO- | [AOBAHMS BaHUs  CTpoe- — u METOJax  HcC-
TEXHUYECKUX Ma- | CTPDOCHUSI M| HUS U CBOWCTB . clIeIOBaHUS
o CBOICTB
TEpHaoB CBOHCTB DIIEKTPOTEXHU- CTpOEHUSA U
3JIEKTPOTEX- o
ANEKTPOTEX- | YECKUX  Mare- CBOICTB DJJIEK-
HUYECKUX
HHUYECKHUX pHAJIOB C HEKO- TPOTEXHUYE-
MAaTepHaJIOB,
MAaTEepHAJIOB, | TOPBIMU HEO- Ho  He B CKHUX mare-
0e3 omnbOK | yeramMu puagoB
IIOJIHOM
00BeMe
BJIAJICTh:
IIpu pemenun
Nwmeercs pup
CTaHIapTHBIX
MUHHUMAJIb-
[Iponemonct- | [TpogeMoHCT- HEdi  Habop 3aJla4 HE TPO-
HPOBAHLI WpoOBaHLl Oa- €MOHCTPHUPO-
pup pup HaBBIKOB : pup
HaBBIKM BJIa- | 30Bble HAaBBLIKU BaHbl HaBBIKU
BJIaJgcHUSI
ICHUS METO-| BlIAJICHUS Me- BJIQJICHUS Me-
METOJAMU METOAaMHU
JaMHl aHaJlu-| ToJdaMH aHajlu- TOJaMU  aHa-
aHajnnsa, 3a, MOJCIIUPO-| 32, MOIEIUPO- aHajusa, n3a, MOJICIIU-
MOJICJIMPOBAHUS, » MOIICIIMD > AcIHp MOJIEJIMPOBA i34, At
TEOPETUYECKOTO U BaHUA, TCOPC-| BaHUA, TCOpPC- — Teope poBaHus,
OKCHEPUMEHTAIBH | THUYECKOTO M| THYECKOTO Hu ’ p TEOPETUYECKO
oro TUYECKOI0 U
JKCIIEPUMEH- | DKCIIEPUMEH- ro W DJKcmep-
HCCICNOBAHHA TaAJILHOT'O TaAJILHOT'O IKCICPHMEH MEHTAJILHOT'O
B e HUCCIeI0BaHMs | UCCIIEAOBAHUS TalIbHOTO HUCcCIIe0BaHus
JJIEKTPOHUKHU HCCIIENOBaH
MaTepHUaJiOB MaTepHUaJiOB MaTepHaJIOB
us Marepua-
JNIEKTPOHUKHU | DIIEKTPOHUKU C 110B TeK JJIEKTPOHUKHU
0e3 omKOOK 1| HEKOTOPBIMU HUMEIOT U
TPOHUKU  C
HEJI0YETOB Heao4ueTaMu HUMEIOT MECTO
HEKOTOPBIMHU
rpyOsie
HeJoueTaMu
OILINOKN

OueHKka «OTJMYHO» BBICTABISETCSA 3a 3alUTY JIADOPATOPHBIX B YCTHO-

NMCbMEHHOM (QopMe M OTBEThl Ha BONpPOCH 3auera. Ilpu oTBeTe Ha BOmIpoC

JOJIDKHO OBITH MNPOACMOHCTPUPOBAHO IIPOYHOC 3HAHHWSA OCHOBHBLIX IIPpOLCCCOB

U3y4aeMoil TmpeIMeTHOM o00JiacTd, TJIyOMHAa W TIOJIHOTA PACKPBITHS TEMBI

(Bompoca), BIaJiCHUE TEPMUHOJIOTHYECKUM alllapaToM, YMEHHE OOBSICHATH

CYIITHOCTh, SIBJICHHI, MPOIIECCOB, COOBITHH, IenaTh BBHIBOJALI U 000OIIEHUS,

AaBaTb apryMCHTUPOBAHHBIC OTBCTHI, IPUBOAUTL ITPUMCPHI, CBO6OI[HO€ BJIaACHUC

MOHOJIOTUYECKOM PEYBbIO, JIOTHYHOCTD N MOCICAOBATCIIBHOCTb OTBCTA,

OneHKka «XOpOLIO» BBICTABISETCA 3a 3aIIUTY JIAOOPATOPHBIX B YCTHO-

NUCbMEHHOM (opMe U OTBETHl Ha BONpPOChl 3auera. OIleHUBaeTcs OTBET,

OoOHapyXKUBAIOLTUN

IIPOYHBIE

3HaHUuA

OCHOBHBIX

IPOIIECCOB

M3y4aeMoun




IpeIMETHOW 00yacTu, OTIMYaeTcs TIyOMHOM M TOJHOTON PAaCKPBITUS TEMBI;
BJIA/ICHUE TEPMUHOJIOTUYECKUM anlapaToM; YMEHHUE OOBSCHITh CYIIHOCTb,
SIBJICHUH, JeNaTh BBIBOJBI M 0000IEHUs, JaBaTh
CcBOOO/IHOE BIIAJICHUE

MIPOIIECCOB, COOBITHH,

APryMCHTHPOBAHHBIC OTBCTHI, IIPUBOAUTL IIPHMCPBLBI;

MOHOJIOTHYECKOM PEUbIO, JJOTUYHOCTh H IIOCJICA0BAaTCIBbHOCTD OTBCTA.

Jlommyckaercst oiHa — IBE HETOYHOCTHU B OTBETE.

OlnieHKa «yI0BJIETBOPUTEIbHO» BBICTABIIACTCS 3aIIUTY Ja0OPATOPHBIX B
YCTHO-TIUCBbMEHHOU (hOpME W OTBETHI Ha BOMPOCHI 3adeTa. OIeHUBAaeTCS OTBET,
CBUJICTEIBCTBYIONIMI, B OCHOBHOM, O 3HaHMM [MPOLECCOB H3y4aeMOU
MpeaAMEeTHON 00JIacTH, OTIWYAIOIIMICA HEAOCTATOYHOM TIyOMHON M TOJIHOTOU
pPacKpBITHsI ~ TEMbI; 3HAHMEM  OCHOBHBIX  BOIIPOCOB  TeOopuH;  ci1abo
c(hopMUPOBAaHHBIMA HABBIKAMU aHaU3a SIBJICHUH, MPOIECCOB, HEAOCTATOUHBIM
YMEHUEM JaBaThb APTryMEHTHUPOBAHHBIE OTBETbHl W NPUBOJUTH IPUMEPHI;
HEJIOCTATOYHO CBOOOJIHBIM BJIAJICHUEM MOHOJIOTUYECKOW Peublo, JJOTUYHOCTHIO U

IIOCJICA0BAaTCIbHOCTBIO OTBETA. I[OHYCKaeTCH HECKOJIBKO OIITMOOK B COACPIKaHNN

OTBCTa.

OrneHKa «Hey/I0BJIETBOPUTEIbHO)» BHICTABIISETCS 32 CJIa0yl0 M HEIMOJIHYIO
3alUTy J1a0OpPaTOPHBIX B YCTHO-TIMCBMEHHOW (oOopMe M OTBETHl Ha BOIPOCHI

3a4CTa.

3. HepequL OIICHOYHBIX CPEJACTB

Kparkas

XapaKTCpUCTUKa OHLCHOYHBIX CPCIACTB,

HCIIOJIBb3YEMBIX IIPH

TCKYIIEM KOHTPOJIC YCIICBAEMOCTHU U HpOMC)KYTO‘IHOfI arTecrannuu o6yqafomer0051

10 AUCHUITIINHE:

HaumenoBanue Onucanue
OLIEHOYHOTO Kparkas xapakTepruCTHKa OIIEHOYHOTO CPEICTBA OILIEHOYHOTO
CpeIcTBa CpelCcTBa
ITepeuens 3amanuii u
. BOTIPOCOB JIJISI
Breimonnenne  nmabopatopHoi  paboThl, 00paboTKa P A
Otyet o o . 3aIIUThI
. pe3yabTaTOB UCIBITAHUM, U3MEPEHUH, IKCIIEPUMEHTA. .
nabopaTopHOM nabopaTopHOM
Odopmnenue oTuerTa, 3aIuTa pe3ynbTaToB
pabore (OJIP) . paboThI, IEpeUeHb
71a00paTOPHOI PabOTHI O OTUETY .
TpeOoBaHUil K
OTYETY
Omnpoc o 3HaHUE OCHOBHBIX MOHATUN [Tepeuenn
pasnenam TeMBbI/pa3iena/ AuCIUTITIHBI omnpeneneHui
(Temam) OCHOBHBIX TTOHSITHIA
TEMBbI/ TACITATIIHBI
4. IlepeyeHb KOHTPOJIBHBIX 3aJJaHMH WJIH WHbIEe MaTEpPHUAJIbI,

HeoOXoauMble /ISl OLIeHKH 3HAHMi, YMEHHii M HABBIKOB, XapaKTePU3yOIIUX
Tanbl GOPMUPOBAHUS KOMIIETEHIIMH B Mpoliecce 0CBOEHU TUCIUIINHBI
llpumep 3a0anus




st Tekymero kouTpoJs TK1:
[Iposepsiemast komnerenius: OIIK-1.5

Otyer mno JaboparopubiM padoram (OJIP) nmosxen coxepxkarhb
cJeaylolme pa3aeibl:

1. llenb paGoTHI.

2. TeopeTruecKke MOJ0KEHHUS.

Paznen  nmomkeH — coiepkaTh  ONpE/ENieHHs — TEIUIOBBIX — CBOMCTBa
JUAJIEKTPUKOB, BKJItOUas TaOd. 2.8, BUIBI HEPTSHBIX AJIEKTPOU3O0JSALUOHHBIX
Maces, ONMUCaHWE MX CBOMCTB M 00JacTell MPUMEHEHMS; METOJIbl OIpe/esieHuUs
TEeMITepaTyphl BCOBIIIKK U BI3KOCTH TpaHC(HOPMATOPHOTO Macia.

3. IIpakTryeckas 4acTb.

Paznen gpomxeH comepxkaTh HEOOXOAUMBIE pacdyeTbl W PE3YJIbTAThl
MIPOBEJICHHBIX KCIIEPUMEHTOB B BUIE rpad)MKOB U TAOJIHII.

4. BreiBojbl 10 paboTe. BBIBOA MOMKEH COCTOSITH M3 KOHCTAaTUPYIOLIEH U
OOBSCHSIONINX YacTeH.

KonTpoabHbie Bompocsl K JgadoparopHoii padore Ne 1 «U3mepeHue
YAEIBHOTO CONPOTHUBIICHUS MIPOBOIHUKOB. Onpenenenue 3HAYCHUS
CONPOTHUBJIEHUS  MPOBOJHUKOB IO  pe3ylibTaTaM  YHUCICHHOTO  pacyeTa
ANEKTPUYECKOTO MOJISI IOCTOSHHBIX TOKOBY

1.0nummTe MEXaHU3M IPOBOJUMOCTH SJIEKTPUYECKOTO TOKA B METaJIaX.

2.Kak BIMAIOT TEOMETpUYECKHE pa3Mepbl MPOBOJHUKA Ha  €ro
COIIPOTHUBJICHUE?

3. [IpuBenuTe 3akoH OMa JIJIs ydacTKa dJACKTPUICCKOM TICTIH.

4. HazoBuTe METOJIbI U3MEPEHUS COMPOTUBIIEHUS TPOBOJHUKA.

5. Kakoit Meron wu3MepeHHs CONPOTUBIEHHUS, H3 PACCMOTPEHHBIX B
TEOPETUYECKON YacCTH, ABJISIETCS 00Jiee TOUHBIMU?

6. [IlpuBeaute dopmyny omnpeaeneHus YACIBHOTO  COMPOTUBJICHUS
OJTHOPOJTHOTO MPOBOJHUKA.

7. VYKaxuTe TUN 3aJadyd MaTeMaTU4yecKod (u3uKM, pemaeMol B
nabopatopHoil pabdore.

8. [IpuBenuTe onpenaeneHne CKaIIPHOro AJIEKTPUUECKOT0 NOTEHIIMAIA.

9. [lepeunciute rpaHUYHbIE YCIOBUS, IPUMEHIEMBbIEC NPU PEILICHUU 3a/1a4u
MaTeMaTU4eCcKon (PU3UKHU.

10. Kakme mnapameTpsl MaTepHaloB 3aJar0TCsl NPH PEIICHUHM 3a0a4u
AIEKTPUYECKOTO MOJISl TOCTOSHHBIX TOKOB?

11. [IpuBenuTe KapTUHY NEKTPUUYECKOTO MOJISI HPOBOJHUKA C TOKOM.

KonTposabHble Bonpocsl kK JadopaTtopHoii padore Ne 2 «J3yuenue
TEeMIIepaTypHON 3aBUCUMOCTH CONIPOTUBIIEHUS TPOBOIHUKOB U PE3UCTOPOB)



1.B yeM npuUHIMNUATBHOE OTJIMYME TPOBOJHUKA OT AUIJIEKTPUKA?

2. Ilpusenure onpeaeneaue TKC. Equnuiist ero nusmepeHus.

3. Marepuanst ¢ kakum TKC wucnonp3yroTcss [nsi HM3TOTOBJICHUS
pEe3UCTOpPOB?

4. YeM oTIMYAIOTCS MOJMOKUTENBHBIN U oTputiaTenbHbiii TKC.

5. [lpuBeaure Qopmyiny ompeneneHus TemrepaTypHoro koddduimenta
CONPOTHUBJICHUS.

6. IlpuBenure mnorpemHocTs MyibTUMeTpa THna MASTECH MY64 npu
U3MEPEHUH TEMIIEPATYPHI.

7. Ormmyaroresa in TKC unceteix atomapubeix metaiuioB o TKC meTamios ¢
npumMecsiMu?

Kourposbubie Bompochl K JadopatopHoii padore Ne 3 «KoHTakTHBIC
SBJICHHSI B IPOBOJAHUKAX U TEPMOAJICKTPOABUKYILAS CHIIA»

1.I1puBenute onpenenenue Tepmo-J1C.

2. B geMm coctout ap ekt 3ecOexa?

3. O0BsicHUTE MEeXaHU3M BO3HUKHOBeHUs TepMo-3]1C.

4. Ot Kakux napaMeTpoB 3aBUCUT BenrunHa Tepmo-1C?

5. [IpuBeaute onpenenenue u popmyiny yaeabHoi Tepmo-J1C.

KoutposabHbie Bonpochl K JiadopatopHoii padore Ne 4 «3yuenue
TEMIIEpaTypHON 3aBUCUMOCTH COIPOTUBIIEHHUS MTOIYITPOBOIHUKOBY

1.B yeM npUHIMIHATBHOE OTIMYUE TOJIYIPOBOJHUKA OT IPOBOAHUKA?

2 IlpuBennte onpeaeneHnue TEPMOPEIUCTOPA.

3.Kakue marepuabl HCTIONB3YIOTCS JIJIsl H3TOTOBIICHUSI TEPMOPE3UCTOPOB?

4 TlpuBenute KavyeCTBEHHBIM XapakTep 3aBUCHUMOCTEH COMPOTUBIICHUS OT
TEMIIEPATypPbl TEPMOPEZUCTOPOB C OTPULIATENBHBIM U NOJIOKUTENBHBIM TKC.

6.IlpuBenure Gopmyny Uit onpeaeeHus: TeMnepaTrypHoro kosgduirenTa
CONMPOTHUBJICHUS.

Onpoc mo pasgenam. IlepedyeHb omnpegeeHUil OCHOBHBIX TOHSATHH
TeMbl/IUCIUTIIUHBI:

1. Yem xummudeckas CBsI3b OTJIMYAETCA OT (PU3NUECKON BaH-Iep-BaaalbCOBOM
Y BOJIOPOJHOM CBSI3U?

2. Ilepeuncnure OCHOBHBIE BUABI XUMUYECKOM CBS3H.

3. Uto Takoe KOBaJEHTHasl CBS3b M KAKOBBI €€ OTIWYHUS OT APYTMX THUIIOB
CBSI3U?

4. Yto Takoe METaJUIMYeCKas CBsI3b U KAKOBBI €€ OTJIMYMS OT APYTUX TUIIOB
CBSI3U?

5. UTo Takoe MOHHAs CBSI3b U KAKOBBI €€ OTJIMYUS OT JPYTUX TUIIOB CBSI3U?

6. Uro Takoe MoJieKyia, KaKOW THUI XHMHUYECKOW CBSI3U DJIEMEHTOB B HeEW
npeobianaer?

7. JlaiiTe onpeneneHue IIUHBI XUMUYECKON CBSI3H.



8. [aiiTe onpenenenre 3HEPrul XUMHUYECKON CBSI3H.

9. [lponeMoOHCTpUpYHTE, KaK U3MEHSETCA YACIbHOE DIEKTPUUYECKOE
COMPOTHUBJIEHUE COOCTBEHHOTO MOJIYITPOBOJIHUKA C POCTOM TEMIIEPATYyPHI.

10. ITokaxkute, TpPU  KAKUX  YCIOBUSX  YJEIBHOE  DJIEKTPUUECKOE
COIIPOTHUBJICHUE MOJYIPOBOJHUKA TocTUTraeT Makcumyma ripu T=300 K.

11. O6bsacHUTEe PU3UUECKHUI CMBICT IIMPUHBI 3aMPEIICHHON 30HBI U KaK e
MO>KHO SKCTIEPUMEHTAJILHO OINPEICIIUTb.

12. Onummte, OT 4Yero 3aBUCHT YJAENbHAS  AJICKTPONPOBOJIUMOCTD
MPUMECHBIX MOJYIPOBOIHUKOB IIPU MOCTOSTHHOM TEMIIEpaType.

13. Omnpenenute yciaoBue, Mpu KOTOPOM ypoBeHb depMu B COOCTBEHHOM
MOJTyTIPOBOTHUKE HE 3aBUCUT OT TEMIIEPATYPHI.

14. TlokaxxuTe, KaKk U3MEHUTCS MOJOXKEHHE YpOBHA DepMU OTHOCUTEIIBHO
TPaHUIl Pa3pelIeHHBIX 30H B MPUMECHOM MOJYNPOBOJHUKE MPH YBETUYCHUU
KOHIICHTpALUHU IPUMECH.

15. Oxapakrepusyiite, KakuMm 00pa3oM oOpa3yloTcs B MPUMECHOM
HOJIyTIPOBOJTHUKE HOCUTEIH 3apsi/ia.

16. YkaxkuTe, KaKk 3aBUCUT KOHLIEHTpAIUsI HOCUTENEH 3apsiia B IPUMECHOM
HOJIyTIPOBOJJHUKE OT TEMIIEPATYPHI.

17. aiiTe ompeneneHrne NOABMKHOCTU HocuTenel 3apsiiaa. OObsicHUTE, OT
KaKuX (PU3MYECKHUX MapaMeTPOB OHA 3aBUCHT.

18. [laiiTe ompeneneHHe OCHOBHBIX M HEOCHOBHBIX HOCHUTEJCH 3apsia B
MOJTyTIPOBOTHTUKAX.

Js Texkymero kourpoJs TK2:
[Tposepsiemas komnerenuus: OI1K-1.5; OIIK-2.3

KouTtposibHabie Bonpockl K 1adopaTopHoii padore Ne 5 «DoTonpoBOIUMOCTh
1.0Omummre sBnenue Gorodddekra.
2.IlpuBenure onpenencHue GoOTOPE3UCTOPA.
3.Uem oOBsicHseTCS u3MeHeHne (POTOMPOBOUMOCTH.
4.Kakue mapaMeTpbl XapakTepU3yIOT ObICTPOICHCTBIE POTOPE3UCTOPOB?
S5.IIpuBenure nmapameTpsl (HOTOPE3UCTOPOB.
6.[lpuBenure mpUMEPHl HCTOYHUKOB CBETA, KaKOW HCTOYHHK CBETa
UCIIOJIB3YETCsl B TAHHOU J1abopaTopHoil pabote?
KonTposabHbie Bonpochl k 1adopaTopHoii padote Ne 6 « KOHTaKTHBIC SIBICHUS
B MOJIyTTPOBOJHHUKAX U OapbepHbIil PoTodPdherT
1.ITpuBeauTe ONpeACIICHNE U YHEPTETUUECKUE TUArPAMMBbI p-11 TIepeXoa.
2.IlpuBenure onpenenenue ¢poto-2J1C.
3.Kakue marepuanbl HCTIONB3YIOTCS ISl U3TOTOBIIEHUS (POTOANOIOB?
4 TlpuBenute OCHOBHBIC MMapaMeTpsl (poToarO A,
S.IIpuBenure BAX ¢oTtoanona B pa3nuyHbIX peKUMaXx.
6.0OnummTe 0co6eHHOCTH (POTOTEHEPATOPHOTO U (DOTOAMOTHOTO PEKHMOB.
7.Yt0 Takoe TeMHOBOM TOK (oToamnoa’?



KontposbHbie Bonmpocesl K JadoparopHoii padore Ne 7 «M3mepeHue
JTUAJIEKTPUYECKOW MPOHUIAEMOCTH W TAaHIEHCA yIila JUAJIEKTPUYECKUX MOTEpPh
TBEPBIX AUIIIEKTPUKOBY

1.ITpuBeauTe onpeAeeHne NoaspU3auuu AUIEKTPUKA.

2. HazoBuTE OCHOBHBIC MEXaHU3MBI TIOJISIPU3AIUH TUIICKTPHUKA.

3. IlpuBenure OIIpEIEIICHHE OTHOCUTEJIbHOU JTUDIIEKTPAYECKON
IIPOHUIIAEMOCTH MaTepuaa.

4. ®usnueckas Npupoaa IUAJIEKTPUUECKUX OTEPh MATEPUAIIOB.

5. [IpuBenuTe onpeneneHue TAHIeHCa yria AU3JIEKTPUYECKUX TOTEPb.

6. IlepeuncauTe OCHOBHBIE BUJIBI IUAJIEKTPUUYECKUX ITOTEPh MATEPUAJIOB 110
WX 0COOCHHOCTSAM M (PU3UIECKOMN TIPUPOJIE.

7. [TpuBenure BEKTOPHBIE JUarpaMMsl, COOTBETCTBYIOILIHE
NOCJIEIOBATEIBHON U MapajIeIbHOM cXeMaM 3aMelIeHHs] KOHAeH caTopa.

8. K deMy MOryT IpUBECTH BBICOKHE JUIIEKTPUUYECKUE IOTEPU B
KOHJICHCATOpax M U30JALMOHHBIX Marepuanax?

9. IIpuBeauTe ONpENENICHNE CKATSPHOIO AEKTPUIECKOr0 NOTEHINANIA.

10. Ilepeuncnure rpaHUYHBIE YCIOBHSI, IPUMEHSAEMBIE NIPU PEUICHNUN 3a7a4
MaTeMaTHUYECKON (PU3UKH.

11. Kakue mnapameTpsl MaTepuanoB 3aJalOTCAd IPU PELICHUW 3a1a4d
IIEKTPOCTATUYECKOTO MOJIA?

12. IlpuBenutre KapTHHY 3JEKTPOCTATUYECKOTO  MOJA  IJIOCKOTO
KOHJIEHCATOopA.

KoutpoabHbie Bonpochl Kk jgadopaTtopHoii padore Ne 8 «lccinenoBanue
3aBUCHUMOCTH TAaHI€HCA YIJIa JUAJIEKTPUYECKUX TMOTEPb U AUAJIEKTPUUYECKOU
MPOHUIIAEMOCTH JIUAJIEKTPUKA OT TEMIIEPATYPhD»

1. IlpuBeauTE MOHATHE JUIICKTPUUECKON MMPOHUIIAEMOCTH.

2. [lpuBenuTe ompeneNeHWe TaHTEHCA YIJIa JAUDJIEKTPUYECKUX TOTEPh
KOHJIEHCATOopaA.

3. Ot kakux (aKkTOPOB 3aBUCUT TAHTEHCA YTJIa TUIIEKTPUUECKUX MTOTEPD

4. IlpuBenute onpeeacHrue T00POTHOCTH KOHIEHCATOPA.

5. Kakue ¢usuueckue mnporecchl 0O0YCIaBIMBAIOT HArpeB JTUAJICKTPHKA,
BEIyIIHE K U3MEHEHHIO €r0 OCHOBHBIX MAPAMETPOB?

Onpoc mo pasgenam. IlepeyeHb omnpenesieHUil OCHOBHBIX NOHSTHH
TeMbI/IUCHUIIUHBI:

1.YeM paznuyaroTcs MOJSAPHBIE U HETIOJSPHbBIC TUICKTPUKU?

2. B yeM oTiam4mMe CHIBHO CBS3aHHBIX, CIa00 CBSI3aHHBIX U CBOOOIHBIX
3aps0B IUDJICKTpUKaA?

3. Uto Takoe noJyisipu3anys, MoJIprU30BaHHOCTD U OIS PU3YEMOCTh?

4. Yto Takoe OTHOCUTEIbHAs AUAJIEKTpUYECKas MpoHunaeMocts (g)? Urto
MOKa3bIBAET YUCIICHHOE €7



5. UeM pa3nuyaroTcs ynpyrue u peakCalloOHHbIE BUbI MOJSpU3aIun?

6. B ueMm oTiinurie MOHHOM U HIOHHO-PEJIAKCAIIMOHHOW HOJISIpU3aiuii?

7. B 4em oTiau4mue IUMOJIbHO-PENaKCALIMOHHOM, JUMOJIBHO - CETMEHTAIbHOMN
Y JUIIOJIBHO-TPYIIIOBOM MOJISIPU3ALIHii?

8. UTo Takoe IUAJIEKTPUUECKUE ITOTEPHU?

9. Uro Takoe BEKTOpHas JuarpaMmMa TOKOB B gudnekrtpuke? Kak
OTIPEIEIISIIOTCA M0 BEKTOPHOM JUarpaMMe yrojl AUJIEKTPUUYECKUX oTeph O U tg 87

10. Yem otmmuatorcs 3aBucumoctd €(T) M MONSPHBIX M HEMOJISAPHBIX
MOJIMMEPHBIX JTUAIEKTPUKOB?

12. Yem otnmuarorcsa 3aBucumoctu tgo(T) ams moNspHBIX M HETOJSIPHBIX
MOJIMMEPHBIX JTUAIEKTPUKOB?

Jis Tekymero kourpoJs TK3:
[Tposepsiemas kommerenius: OIIK-1.5; OIIK-2.3

Kountposabnbie Bonpocsl Kk jJgadopaTtopHoii padore Ne 9 «Hccnenopanue
JUAJIEKTPUUECKOM MPOHUIIAEMOCTH M TaHIEHCA YIJia JUAJICKTPUYECKUX MOTEepPh
AKTUBHBIX JTUDJICKTPUKOB)

1.ITpuBeauTe OrnpeAesieHne Mosipu3auu

2. HazoBUTE OCHOBHBIE MEXaHU3MBI MOJISPU3ALIAN

3. [IpuBenuTe onpeneneHrue OTHOCUTENbHON JUIIEKTPUUECKON
MIPOHUIIAEMOCTH.

4. ®usndeckas mpupoaa IUAJICKTPUIECKUX MOTEPh.

5. [IpuBenuTe onpeneraeHne TaHTeHCa yria AUIEKTPUUECKUX TTOTEPb.

Koutpoabnbie Bompochl Kk JjadoparopHoii padore Ne 10 «3yuenwue
PSIMOTO M 0OPAaTHOTO Mbe303PdeKTar

1.Kakue auanekTpuyecKue MaTepuaibl Ha3bIBAIOTCS aKTUBHBIMU?

2.YUt0 coO0# mpeICTaBIAIOT MHE30JICKTPUKH, TUPOITICKTPUKU U
AIEKTPETHI?

3.HazoBute 001aCTH MPUMEHEHHS AKTUBHBIX JTIUAICKTPUKOB?

4 TlpuBenute ompeneseHue IpsiMoro U 00paTHoro nbe3oddexra. B kakux
TUDJICKTPUKAX HAOTIOAI0TCSI OTU SIBJICHUS?

6.Kakue mapameTpsl XapakTepU3yrOT MbE302JIEMEHT?

KonTposabHbie BONPOCHI K JiadopaTopHoii padore Ne 11 «DnekTpudeckuii
npoOoil B amdnekTpukax. OmpeneneHne JIEKTPHUUECKOW MPOYHOCTH BO3AyXa U
Oymaru. UncneHHBI pacyeT AJIEKTPOCTATUIECKOTO TOJIS, OMpeIesieHne 3HAYCHMUS
HaIpPSKEHHOCTH U MAaKCUMAJIbHOM TJIOTHOCTH HEPTUH OIS

1.ITlpuBeauTe onpeneneHue MEKTPUIECKON TPOUYHOCTH.

2. OnumuTe  Tpomecc  BO3HUKHOBEHHUS  DJIEKTPUYECKOTO  MPO0Os
JIARJIEKTPUKA.

3. Kakue ¢usnueckue SBIECHUS COMPOBOXKIAIOT AIEKTPUUECKH MPo0Ooit



ra3o00pa3HOro u TBEPJOTO TUAIEKTPUKA?

4. Kakue mnapaMmeTpbl ONPEIEISIOT  3JIEKTPOU3OJISIUOHHBIE CBOMCTBA
Oymaru?

5. [IpuBenure popMyity pacdeTa 3IEKTPUUECKON MPOYHOCTU JUITEKTPHKA.

6. Kak BrusieT gaBieHue ra3a Ha €ro 3JIEKTPUISCKYIO TPOYHOCTH?

7. IlpuBenuTe 3aBUCUMOCTH JJCKTPUYECKOM MPOYHOCTH BO3AyXa OT
PACCTOSIHUS MEXKTY 3JIEKTPOJaMHU.

8. Onummure  TpoIecC  BO3HUKHOBEHHSI  JJCKTPUUECKOTO  Mpobos
JUDJIEKTPHKA.

9. Kakne ¢usnyeckue sIBICHUS COMPOBOXKIAIOT 3JIEKTPUUYECKUN TPpoOO
ra3000pa3HOro U TBEPJOTO TUAIEKTPUKA?

10. Kakme mnapamerpsl ONPEACISIIOT JIIEKTPOU3OISALNOHHBIE CBOMCTBA
Oymaru?

11. IlpuBenute hopmyiy pacueTa JIEKTPUYECKON MTPOYHOCTH IUAIEKTPHUKA.

12. Kak BrusieT qaBieHUE Ta3a Ha €r0 JICKTPUIECKYIO POYHOCTH?

13. [IpuBenure 3aBUCUMOCTH DSJEKTPUUYECKOM MPOYHOCTH BO3AyXa OT
PACCTOSIHUS MEXKTY JIEKTPOJaMHU.

14. IlpuBenute onpeaeaeHnue CKaIIpHOTo 3JIEKTPUYECKOTO OTEHIIHAIA.

15. [lepeuncnure rpaHuYHbIC YCIOBUS, IPUMEHSEMBbIE NIPU PELICHUH 33434
MaTeMaTU4YeCKOn (PU3UKHU.

16. Kakue mnapaMerppl MaTepuaioB 3aJarOTCs IPU PELICHUH 3a7aud
AIIEKTPOCTATUYECKOTO MOJIA?

17. IlpuBenure KapTUHY 3JIEKTPOCTATHYECKOTO IO JBYXTOYEYHBIX
3aps0B.

KonTposabHbie Bonpockl K JadopaTopHoit padore Ne 12 «Onpenenenue
o01IePU3NIECKUX XapaKTEPUCTHK 3JIEKTPOU3O0JISIUOHHBIX MaTEPUATIOBY

1. Kakas BenuumHa Ha3bIBAaCTCS TEMIIEPATypOd BCHBIIIKH  TapoOB
TpaHcpopMaTopHOro macina’?

2. Kak periiaMeHTHpYyeTCsl CKOpPOCThb IIOBBIIICHHSI TEMIIEpaTypbl IpU
IPOBEICHUH ONbITA IO ONPEICICHUID TEMIEpPAaTypbl BCHBIIIKK  IapOB
TpaHC(HOPMATOPHOTO MacCIIa, €ro YBIAKHEHHOCTh U IOYeMYy?

3. HazoBute K1acchl HAarpeBOCTOMKOCTH.

4. Kak onpenensercs: BA3KOCTb KUJIKUX TUIICKTPUKOB?

5. Yro Takoe TMHAMHYECKasi, KHHEMATHYECKAsl U YCIOBHAs BA3KOCTh?

6. Kak cBs3aHa BA3KOCTh C 3JIEKTPONPOBOJHOCTHIO TUJIEKTPUKOB?

7. Kakue meToasbl onpeaeneHus BsI3KocTu Bol 3HaeTe?



Onpoc mo pasgenam. lIlepedeHs omnpeae/ieHHil OCHOBHBIX IOHSTHUM
TeMbl/ 1N CHUNJIMHBI:

1. Biusgnue Temmeparypbl M 4YacTOThl  DJIEKTPUYECKOTO TMOJs  Ha
JUAJIEKTPUUECKYIO MPOHUIIAEMOCTh BEIIECTB CO BCEMH BUIAMU TOJISIPU3ALIUIA.

2. YienpHOe OOBEMHOE U YyNIETbHOE MOBEPXHOCTHOE COMPOTUBICHUS
JUAJIEKTPUKOB. Y IeNIbHAS TPOBOJIUMOCTD AUAJIEKTPUKOB.

3. OCHOBHOE YypaBHEHHE JJIeKTponpoBogHOocTH. Hocurtenu 3apsgaoB B
JUDJIEKTPHUKE.

4. D1eKTpONpOBOAHOCTh ra3000pa3HbIX JUAJIEKTPUKOB.
HecaMocTosiTennbHasT M CaMOCTOSITENbHASL 3JEKTPONPOBOAHOCTh. 3aBUCHUMOCTH
IJIOTHOCTH TOKA OT HAIIPSHKEHHOCTH 3JIEKTPUUECKOTO TOJIS.

5. DIEKTPONPOBOTHOCTh  JKHAKUX  TUANEKTpUKOB. CoOCTBeHHass U
IPUMECHAsT 3JEKTPOIPOBOJHOCTh. 3aBUCUMOCTh NPOBOJUMOCTH M YIEIBHOIO
CONPOTHUBJIEHUS OT TEMIIEPATYPHI.

6. DJIEKTPONPOBOIHOCTh TBEPABIX NUAJICKTPUKOB. MOHHAs mpumecHas u
COOCTBEHHAs] BJIEKTPONPOBOJHOCTh. JIEKTPOHHAS MPOBOJUMOCTH TBEPABIX
JIURJIEKTPUKOB.  3aBUCUMOCTh  IUIOTHOCTM ~ TOKa  OT  HANpPSKEHHOCTHU
AIEKTPUYECKOr0 MOJIA. 3aBUCHUMOCTh YAEIBHOTO CONPOTHUBJIEHUS OT BIIAXKHOCTHU
JARJIEKTPUKA.

7. Tox yreuku. [lonHble W yHenbHBIE JIUAIEKTPUUECKUE TIOTEPH MPHU
MOCTOSTHHOM HaIpsKCHUH.

8. Yron audneKkTpruuecKkux MmoTepb, TAHTCHC YTJIa TUAIEKTPUICCKUX TTOTEPb.
[TonHbIe U yaeIbHbBIEC JUAICKTPUUECKUE TOTEPU MPU MEPEMEHHOM HAIPSYKEHUH.

9. Bunpl IUANIEKTPUYECKUX MOTEPh B AJIEKTPOU3OILMOHHBIX MaTepHalax.
JlupnekTpuueckue MoTepu B ra3000pa3HbIX JUAJIEKTPHUKAX. 3aBUCUMOCTH tg 0
ra3000pa3HbIX JUANEKTPUKOB OT HAIPSKEHUS.

10. JIusnexTpudecKkre MOTEPU B KUJKUX TUIICKTPUKAX. 3aBUCUMOCTH g O
OT TEMIIEpAaTypbl U YaCTOThl MPUIOKEHHOTO HAMNPSHKEHUS IS HEMOJSPHBIX M
MOJISIPHBIX KUJKUX TUBJIEKTPUKOB.

11. JIudnekTpudecKkue MOTEPU B TBEPABIX ITUAICKTPUKAX MOJICKYJISPHOM,
VOHHOW, HEOJHOPOIHOU CTPYKTYpHL. [loTEpH B CErHETORNEKTPUKAX.

12. TIpo6oii U NEPEKPHITHE JUBJIEKTPUKOB. XapakTepuCTUKU
NIEKTPUUECKOM TPOYHOCTH. Buasl mpobosi ausnekTpuxoB. JlinHA CBOOOIHOTO
npo0era 3JeKTpoHa.

Jast Tekymero koutpoJisi TK4:
[Tposepsiemas komnerenuus: OIIK-1.5; OIIK-2.3

KontpoabHbie Bompocsl K JadoparopHoii padore Ne 13 «OcHoBHas
KpUBasi HAMarHMYMBaHUs (peppOMarHeTHKA»

1. IlpuBenuTe OCHOBHBIE BHJIbI KPUBBIX HAMAarHUYMBAHUS MarHUTOMSITKHX
MaTepuaoB.

2. [lpuBenure omnpeneaeHUe MarHUTHOW MPOHUIIAEMOCTH U €€ OCHOBHBIE
BH/IBL.



3. IIpuBenuTe OCHOBHBIE TOUKH U YYACTKUA KPUBOI HaMarHUYMBaHUA.

4. [louemy B 001aCTH MarHUTHOTO HACHIIICHUS (heppOMarHeTUKa MHITyKIUS
HE BO3PACTET C YBEJIMUYEHUEM HANIPSHKEHHOETH MarHUTHOTO MOJIs?

KonTpoabHbie BOonpockl K JadopaTtopHoii padore Ne 14 «M3yueHue cBONCTB
(eppoMarHeTuka rnpu NOMOUIU NETIIA TUCTEPE3UCA

1. Kakume mnapameTpsl (QeppoMarHeTHKa OMPEACNAIOTCS MO MPEeAeTbHOM
neTiie rucrepesuca?

2.Kak omnpenenuts  yIenbHbIE TOTepU Ha  NEpeMarHUYUBAHHE
(dbeppoMarseTuka?

3.Kak wu3MeHAIOTCS yJeNbHbIE TOTEPU C YBEIMUYECHHUEM YacTOTHI
nepeMarHuuuBanus peppomarneTuka?

KontpoJsbHbie Bonpocsl K JadopaTtopHoii padore Ne 15 «OnpeaeneHue TOUKU
Kropwn»

1.IlpuBeauTte onpenenenue Temnepatypsl Touku Kropu.

2. [lpuBenute onpenencHne MapaMarHUTHOTO COCTOSIHUS BEIIIECTBA.

3. Kak n3mensieTcs HaMarHM4eHHOCTh (peppoMarHeTuka Mpu MPUOIIKEHUH
K Temneparype Touku Kropu?

KonTpoJsibHble Bompochbl K JadopatopHoii padore Ne 16 «M3yuenue
MarHUTOTBEP/bIX MaTepuasoB. YHCIEHHBIM pacyeT MarHUTOCTATHYECKOrO IMOJI,
OIpEEICHUE 3HAYEHUSI MATHUTHOW MHIYKIIUN

1. Kakasg wyacTp mNeTIM THUCTEpE3UCa MArHUTOTBEPABIX MaTEpUATIOB
Ha3bIBAETCS MPSMON BO3BpPATA, KAKOB €€ (PU3MUECKHUI CMBICT?

2. KakoBa BemMYMHAa MAarHATHOW MHAYKIIMM Ha MOBEPXHOCTH 3aMKHYTOTO
(beppOMarHuTHOrO cepJaeYHIKa?

3. OnumuTe METOAUKY M3MEPEHNS MHAYKUMYA MATHUTHOTO TOJISI B JAHHOU
nabopatopHoil pabdore.

4. IlpuBenute KayeCTBEHHO KAPTUHY MATrHUTHOTO IIOJIS, CO3JaBAEMOTO
PSIMOYTOJIbHBIM MarHUTOM.

5. [IpuBenute onpeneneHre OJHOPOAHOIO MATHUTHOTO TOJIS.

6. YkaxuTe THN 3a7a4d MaTeMaTHYeCKOW (M3HMKH, pelraeMoil B
nabopatopHoil pabdore.

7. IlpuBenuTe onpeaeneHre MarHuTHOTO MOTEHIIHAIA.

8. [lepeunciure rpaHUYHbIE YCIOBHS, NPUMEHSEMbIE MPU PELICHUU
3a/1a4d MaTeMaTU4eCKON (hU3UKHU.

9. Kakume mnapameTpbl MaTepUaliOB 3aJal0TCsid IIPpU PEIICHUM 3aJayu
MAarHiTOCTATUYECKOTO MOJIs?
10. [IpuBeauTe KapTUHY MAarHUTHOTO MOJISI CUCTEMBI U3 IBYX MarHUTOB.



Onpoc mo pasgeaam. IlepeyeHb ompeaeneHHil OCHOBHBIX NOHATHH
TeMbI/AUCHUIITMHbI

1. OnumuTte Opouecchl, TPOUCXOAsIIUe B (GEeppOMArHUTHBIX MaTepuaax
Opyu HMX TEepeMarHMYMBaHUM, B COOTBETCTBUU C KPUBBIMH HaMarHUYHUBaHUSI.
OxapakTepu3ynTe TUIIbI KPUBBIX HAMATHUYUBAHUS.

2. HazoBuTe mnapaMeTphl NETIM TUCTEpE3Uca M JPYyrue mapameTpsl,
XapaKkTepU3yrolue MarHUTHBIE CBOMCTBA MAaTEPHUAJIOB.

3. Uto Takoe HavyaibHasi OTHOCUTEIbHAS MarHUTHAS MPOHUIIAEMOCTh?

4. JlaitTe onpenenenue temnepaTtypsl Kiopu.

5. TlosicHuTe pa3nuuusi MEXIy MarHUTOMATKUMH M MarHUTOTBEPABbIMU
dbeppoMarHuTHEIMHU MaTepuaiamMu. [IpuBeauTe MpuMepsl TaHHBIX MaTEPHUATIOB.

6. HazoBuTe Buabl moTephr Ha MepeMarHMYMBaHUE B (DeppOMArHUTHBIX
Marepuanax.

7. IllpuBenutre mnpuMepsl oO0JacTel TpUMEHEHUsT (peppoMarHUTHBIX
MaTepUAJIOB C PA3JIMYHBIMUA CBOMCTBAMM.

Bomnpocs! ajis1 moaroroBku K 3auery OM1:

1. Knaccudukanus  snmekTporexHudeckux — marepuanoB  (OTM):  mpoBOJHUKH,
MOJIYTIPOBOHUKH, AUBIEKTPUKU, MATHUTHBIE MaTepUalbl. 30HHAsI TEOpUs TBEPAOIO Tela.

2. Tunsl cBsI3eil MeXly CTPYKTYPHBIMH YacTULIAMH BEIIECTBA.

3. Tumbl 3aps0B B BEIIECTBAX: CHIIBHOCBSI3aHHbIE, CIIA00CBsI3aHHBIC  CBOOO/IHEIE.

4. YpaBHeHue Kiaysunyca-MocorTH. Buner HOJIIPU3aLUuU JIUDJIEKTPUKOB
(MHIyuMpOBaHHAsl JJEKTPUUECKUM IIOJIEM, BbI3BaHHAash HE JJIEKTPUYECKUM TIOJEM U
cyulecTByromass 0e3 BHEIIHMX BO3JeicTBUi). MexaHu3M yOpyrol u penakcalmOHHOM
MOJISIpA3ALUH.

5. OTHOCUTEBHAS JUDIIEKTpUYECKas IIPOHUIIAEMOCTh JUDJIEKTPUKOB.
ITonsipU30BaHHOCTh JUAIEKTPUKOB. BEKTOp 3JEKTPUYECKOTO cMelleHusd. TemMIiepaTypHbIN
KO3 PUIMEHT TUAIEKTpUUECcKOi mpoHuaeMoctu. [1onspu3zyeMocTb AUIIEKTPUKOB.

6. MexaHu3M  yIpyroW: OJJICKTPOHHOW, WOHHOH W  JIWIIOJIBHOH  MOJSpH3aIyid
JUDIIEKTPUKOB.

7. MexaHu3M pelakCallMOHHOW: 3JIEKTPOHHOH, MOHHOM W JUIOJIBHOM NoJspU3anuil
JUDIIEKTPUKOB.

8. JlurmonbHO-peNakcalioOHHasl  moJsipu3anus. Bpemsi  penakcanuu. 3aBUCHMOCTD
OTHOCHUTEJIBHOM JUAJIEKTPUYECKON NPOHHUIIAEMOCTH MOJIIPHOIO JUAJIEKTPUKAa OT YacTOTHI
MPUJIOKEHHOTO HAMPSKEHUSI U TEMIIEPATYpPHI.

9. CrioHTaHHas (caMOIIPOM3BOJIbHAS) TOJSPU3ALMS  JAUIIEKTPUKOB. 3aBUCUMOCTh -
MOJIIPU30BAHHOCTU CETHETORJIEKTPUKOB U OTHOCUTEIBHOW JAMANEKTPUYECKON MPOHUIIAEMOCTH
OT HaIIPSHKEHHOCTH 3JIEKTPUYECKOTO MOJISl U TEMIIEPATYPHI.

10. MurpanoHHast ¥ OCTaTOYHAs MMOJISIPU3AIAH UIICKTPHKOB.

11. BnusHue TemmepaTtypbl M YacTOTHI 3JIEKTPHUUECKOrO TMOJS Ha JUAJIEKTPUUYECKYIO
MPOHUIIAEMOCTh BEUIECTB CO BCEMH BUAAMU MOJIIPU3ALIUH.

12. YaenbHOEe 00BbEMHOE M yJEIbHOE MOBEPXHOCTHOE COMPOTHUBICHHS IUIIEKTPUKOB.
VY nenbHas MpOBOAMMOCTE AUAJIEKTPUKOB.

13. OcHOBHOE ypaBHEHHE IEKTPONPOBOIHOCTH. HocuTenu 3aps/ioB B TUAIIEKTPUKE.

14. DnexTponpoBOAHOCTh ra3000pa3HbIX  OUAIEKTpUKOB. HecamocrositenbHas U
CaMOCTOSITENIbHASL JIEKTPOIPOBOJIHOCTh. 3aBUCUMOCTh IUIOTHOCTU TOKAa OT HAINpPSKEHHOCTU
AIIEKTPUYECKOTO TOJIS.



15. DneKkTponpoBOJHOCTh  KHUIKUX  JUAJICKTpUKOB. CoOCTBEHHAas U IpHUMEcCHas
3EKTPONPOBOJAHOCTh. 3aBUCHUMOCTh MPOBOJAMMOCTH U  YIEIBbHOTO CONPOTUBIECHUS OT
TEMIIepaTyphbl.

16. Dn1eKTpOnpPOBOAHOCTh TBEPABIX AUAIEKTPUKOB. MoHHAs mpumecHas U COOCTBEHHAs
AJIEKTPONPOBOJIHOCTh. JEKTPOHHAs IPOBOAMMOCTb TBEPABIX JAMAJIEKTPUKOB. 3aBUCHUMOCTh
IUIOTHOCTH TOKAa OT HAIPSHKEHHOCTH AJIEKTPUYECKOTo TOJs. 3aBUCHUMOCTh  YACIBHOTO
COIIPOTHUBIICHUS OT BIAYKHOCTU AMAJICKTPHUKA.

17. Tox yreuku. [lonHble W ynenbHBIE IUAIEKTPUYECKHE IOTEPU MPHU IMOCTOSHHOM
HaNpsKCHUU.

18. Yron ausnaeKkTpuuecKux MoTepb, TAHTEHC yria JUAJIEKTPUUYECKUX norepb. [lomHbie u
yJIebHbIE JUAJICKTPUIECKUE TIOTEPHU MPHU MEPEMEHHOM HaNPSKCHUH.

19. Buasl  OuANIEKTpUYECKHMX  MOTEPh B AJNEKTPOU3OJALIMOHHBIX  MaTepuaniax.
JsnekTpudeckre ToTepr B ra3000pa3HBIX TUAIIEKTPUKAX. 3aBHCHUMOCTH {J & ra3000pa3HbBIX
JURJIEKTPUKOB OT HAIIPSDKEHUSL.

20. JIudnexTpuueckue TMOTepU B KUAKUX JUAJNICKTpUKax. 3aBucumoctd tg O ot
TEMIEPATypbl U YaCTOTHI MPUIOKEHHOTO HANPSHKEHUS ISl HEMOJSPHBIX M MOJSPHBIX KHUAKHX
JUDJIEKTPUKOB.

21. JIusnexTpuueckue TOTEpU B TBEPABIX JUANEKTPUKAX MOJCKYISIPHOH, HOHHOM,
HEOJIHOPOAHOM CTPYKTYpHL. IloTepu B cerHeToanekTpukax.

22. IIpo6oii u nepeKpbITUEe AUIIEKTPUKOB. XapaKTePUCTUKH AIEKTPUUECKON MPOYHOCTH.
Bunbr mpobos nuanekTpukoB. [yimHa CBOOOIHOTO Mpobdera 3IeKTPOoHa.

23. [Ipoboii Ta3000pa3HBIX TUANCKTPUKOB. MEXaHU3M U CTaJUH MPo00s. 3aBUCUMOCTh
E.p OT naBieHMs, pAcCTOSHUS MEKAY DJIEKTPOAAMHU, YACTOTHI IIPUIIOKEHHOIO HAINPSKEHHS.
Crpumep.

24. TIpoOo¥i XKUAKHX ITUAICKTPUKOB. Buabl mpobos. MexaHnusm mpoOos KUAKOCTEH C
ra30BbIMU, )KUJIKUMH U TBEPILIMH BKIFOUECHUSIMHU.

25. [IpoGoii TBepAbIX IUAIEKTPUKOB. Buabl mpodos. OCOOSHHOCTH TEIUIOBOTO H
ANEKTPOXUMHUUYECKOTO Mpo0osi. TPEeKHMHTOCTOMKOCTh U AYTOCTOUKOCTb.

26. TerutoBele ¥  MEXaHMYECKHME CBOMCTBAa  JIMAJIEKTPHKOB:  HArpPEeBOCTOMKOCTH,
TEMIepaTypbl  BCHBIIIKH,  BOCIUIAMEHEHHUS,  CAMOBOCIUIAMEHEHMS;  XOJOJOCTOWKOCTD,
TETUIOTIPOBOAHOCTD, TEMITEPATYPHBIN K03 PHUIIMEHT THHEHHOTO paCIINPEHNUs, BI3KOCTh KHIKUX
JTBJIEKTPUKOB.

27. Knaccudukarys JUdIEeKTPHUSCKAX MaTepralIoB. ['a3000pa3Hbie TUAIICKTPUKH.

28. Kunkue nudnextpuku. Hedrsnele macna: TpaHchopmaTopHoe, KOHJIEHCATOPHOE,
kabenbHoe. CocTaB, TEXHOJOTHS TPOU3BOJCTBA, CBOWCTBA, INPUMEHEHUE, OYUCTKA U
pereHeparusi.

29. TpyaHorOptouyMe W  HETOPIOYHE  JKUIKWE  JUDJICKTPUKU:  XJIOPIAU(ECHUIIBI,
KpeMHUHoprannieckue u gpropoprannyeckue xuakoctu. Cocras, CBOMCTBA, IPUMEHEHHE.

Bomnpocs! aJs1 moaroroBku K 3auery OM2:

30. OGmue cBoiicTBa NOIMMEPOB: TPYMIBI BBICOKOMOJIEKYJIIPHBIX COEIMHEHHUN, Peakliuu
HOJIMMEPU3AM U TIOJMKOHACHCAINY, JHHEHHbBIe, MPOCTPAHCTBEHHBIC, TEPMOIUIACTUYHBIC H
TEPMOPEAKTHBHbIE NOIUMEPBI, (PU3NUECKHE COCTOSHUS MTOITUMEPOB.

31. JluneiiHbIe  HEMOJIAPHBIE  MOJHMMEpBL:  MOJUATWIICH,  IOJUTETPadTOPITUIIEH,
nonuctupon. O0imue U 3IEKTpUUECKUe CBOICTBA, TPUMEHEHHUE.

32. JluHeiHbIe TOJSPHBIC TOJIUMEPHI: TMOJMBHHWIXIOPH, MOIUTPH(TOPXIOPITHIICH.
OOmue u eKTpUUecKe CBOICTBA, IPUMEHEHHE.

33. IonspHble MOJIMKOH/ICHCAI[HOHHBIE HIOJTMMEPBI: STOKCHUIHBIE,
(benondopmanbaeTHAHBIE U KpeMHUOpranndeckue cMoibl. OOIue U JIeKTpUYecKue CBOICTBa,
pUMEHEHHE.

34. IInactmaccsl. CocTaB, criocoObl epepaboTKH B U3/IENUs, IPUMEHEHHE.



35. Heoprannueckoe crekno. CocraB, CTpOe€HHE, CBOICTBa, MNPUMEHEHHE B
AJICKTPOIHEPTETUKE U JPYTHX 00JIACTAX.

36. DnexTpopaauoTeXHUYEeCKass KepaMuka. Buipl, coctaB, CHOCOOBI IMepepadOTKU B
U3JIeNHsl, CBOMCTBA, IPUMEHEHHE.
37. DnexktporexHuueckue pe3uHbl. CocTaB, CBONCTBA, TEXHOJIOTHS MEpepadOTKH B

U3JIeNusl, IPUMEHEHHE B AJIEKTPOIHEPIeTUKE.

38. AKTHBHBIE IMAJCKTPUKU: CETHETOIJIEKTPUKH, MbE303JCKTPUKU, MUPOIIECKTPUKH, H
Ap.

39. Cnouctele mIacTuky: rertuHakc, Tekctonut, ACIT u mp.

40. CnroasiHbIE MaTEpHAIIBI.

41. IlpupoaHble CMOJIBI 1 BOCKOOOpa3HbIE AUIIECKTPHKH.

42. DneKTpOU30IISILIMOHHBIE JTAKH, IMATIN U KOMIIayH/Ibl.

43. Knaccupukanust  MOMYNPOBOJHUKOB IO  COCTaBy.  DJIEKTPOIPOBOJHOCTD
HOJIyIIPOBOJHUKOB  (COOCTBEHHAsi IPOBOJMMOCTh, IPUMECHAs IPOBOJUMOCTB). [Ipumecu
3aMeIICHUS ¥ BHEIAPEHHUSL.

44. DddexT xomna u ero npuMeHeHne. Meto HarpeBa MmoJIynpoOBOJIHUKOB.

45. BoznelicTBue BHEIIHUX (PAKTOPOB HA 3JEKTPOIPOBOJAHOCTH HOJTYIIPOBOJHUKOB.

46. IlonynpoBOJHUKOBBIE 3J€MEHThl U coequHeHus. lepmanuil. Kpemuwmii. Cernen.
Kapoun kpemuusi. CoeTuHEHUS THITA Al'BY, CoenuHeHns TAIIA Al'BV!,

47. DNeKTpUYecKue  XapaKTepUCTUKM  NPOBOAHMKOBBIX  MAaTepUANIOB:  yJelibHAs
IPOBOJIUMOCTb, YAEIBHOE CONPOTHBICHHE, TEMIIEPATypHBIH KOI(PPHUIMEHT YAETHHOTO
COIIPOTHUBIIEHUS. 3aBUCUMOCTD YJIEIbHOTO COITPOTHUBIIEHUS CIIJIAaBOB OT COCTaBa.

48. Metaiisl U ciuiaBbl Bbicokoi mpoBoaumocti (Cu, Al, Fe): mapku, cBoiicTBa,
pUMEHEHHUE.

49. CBepXIpoBOTHUKI u KPHOIPOBOTHHUKH. Knaccugukarus. SBnenue
CBEPXIPOBOAUMOCTH.

50. CrutaBbI ¢ TIOBBIIEHHBIM JIEKTPHYECKUM COIIPOTHUBIICHUEM.

51. KoHTaKTHBIC MaTepHaIbI.

52. YriepoaHblie MPOBOIHUKOBBIE MaTEPUAIIBI.

53. CrutaBsbl Juis TepMoIIap.

54. MarautHoe T0JIe W €ro XapaKTepUCTHKH: HANpsKEHHOCTh, MarHUTHAsT WHIYKITUS.
MaruutHble  XapaKTEepUCTMKHM  BEIIECTBA:  MarHUTHas  MHJIYKIMS, HAMarHUYEHHOCTb,
OTHOCHUTEJIbHAs U a0COJIFOTHAsI MAarHUTHASL IPOHUIIAEMOCTb.

55. Knaccudukanuss  BemecTB 1O  MarHUTHBIM  CBOWCTBaM:  JMaMarHETUKH,
napaMarHeTHKH, eppoMarHeTHKy, aHTU(eppOMarHeTuku, heppruMarHeTHKH.

56. 3aBUCMMOCTh MAarHUTHOM MHIYKLIMU U OTHOCHTEIbHON MarHUTHOM MPOHULIAEMOCTH
OT HANpPsHKEHHOCTH MarHUTHOTO TOJIS 1711 JeppOMarHeTUKOB (MarHUTHBIA THCTEPE3NC).

57. MarautHasi aHMU30TPOIUsI, MArHUTOCTPHUKIIMS, TTOTEPH SHEPTUU MArHUTHOTO MOJS U
MarHUTHOM MaTepHale.

58. MarHuToMsArkue HHU3KOYAaCTOTHBIE MaTepHUaibl C BBICOKOW MHAYKIMEW HACBHIICHMS:
TEXHUUYECKH YHCTOE JKEJIe30, HEJIETHpPOBaHHAs DSJIEKTPOTEXHUYECKas CTajb, JIETUPOBaHHAas
AIIEKTPOTEXHUYECKAs CTaIb.

59. MaraurtotBepapie Matepuanbl. CBOWCTBA, BHIBL: JITUPOBAHHBIE MapTCHCHUTHBIC
CTaJI, JIUThIE CILIABHI.
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