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1. EJIX OCBOEHUSA JUCHUIIJIMHBI

1.1

Lenpro ocBoeHHS OUCHHUITIHHEI "MaTepuanoBeieHne" BIsSeTCs MOTydeHUe 3HAHUHA O (PU3UKO-XUMHYECKUX U
AJNIEKTPUYECKHUX CBOWCTB MaTepUAIIOB U MPUMECHECHHUE HX B CHCTEME JICKTPOCHA0KECHHUS KEIIE3HO0OPOKHOTO

TpaHCIopTa.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII

Huxi (pazgen) OOIT:

2.1

TpeOoBaHus Kk MpeIBapUTEJIBLHOH MOATOTOBKE 00y4alOIIerocs:

2.1.1

Bb1.5.09 ®usuka OIIK-2; 51.5.07 Xumusa OITK-3, OIIK-7,0I1K-11

2.2

JMCIMIIIMHBI M MPAKTHKH, IS KOTOPBIX OCBOEHHE TAHHOW JUCHHUIJIMHBI (MOXYJIs) HEO0XOIHMO KAK
npeaniecTByoIlee:
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Bb1.5.43.03 KonraktHsie cetr 1 nnauu 3jaekrponepeaayun [ICK-1.1, IICK-1.5, IICK-1.6
B1.65.37 OcnoBbl Texanueckoii auarnocruxu I1K-2, TTIK-5, TTIK-14

3. KOMIETEHIUU OBYYAIOLETOCSI, ®OPMUPYEMABIE B PE3YJILTATE OCBOEHUS
JUCHUILINHBI
(MOJY.JIsT)

OIIK-11: BnanennemM MeTOAaMU OlleHKH CBOICTB U croco0aMu moa00pa MaTepuajioB

B pesyabrare ocBOeHMSI JUCHUIIMHBI 00Y4YAKOLIMIiCS 10JI7KEeH

3.1

3HATDL:

3.11

CBOWCTBa COBPEMEHHBIX MaTEPHAJIOB

3.1.2

METO/Ibl BEIOOpA MaTepUaIOB

3.1.3

OCHOBBI IPOMU3BOACTBA MAaTCPUAJTIOB U TBEPABIX TCII

3.2

YMeTh:
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MMpOBOAUTH UBMEPCHUA U OCYHICCTBIIATE KOHTPOJIb TapaMETPOB YCTpOﬁCTB cHCTeM oD0ecreYeHUs JABUKCHUA
IIOC310B I10 MMOKAa3aTCJIsIM BHCKTpO6630HaCHOCTI/I, IpoOUu3BOAUTH MOJACPHU3ALIUIO HeﬁCTBymHlHX YCTpOﬁCTB

3.3

Baanern:

3.3.1

METOdJaMH1 OLICHKH CBOMCTB MaTepualioB, crocobaMu r[oz[6opa MaTepuajioB I MPOCKTUPYEMBIX CUCTEM
obecrnieueHus JABHOXXCHHA ITOC310B

3.2 Pacnipe/iesieHHe YacoB IMCIUILIHHBI N0 Kypcam

Homepa kypcoB
Bun zansituii 1 2 3 4 5 6 Hroro
yn | pug | yn pr yn | pnn | yo |png | yn | pog | yo | pog | yno prg
KonrakTHas pa6ora: 12 12 12 12
Jlexun 8 8 8 8
JlabopaTopHbie
[IpakTuyeckue
Koncynpranuu
Kontpons 9 9 9 9
Cam.pabora 123 123 123 123
Hroro 144 144 144 144
3.3. ®opMBbI KOHTPOJISI H BHABI CAMOCTOSITE/ILHOI padoThl 00y4aromerocs
®opMa KOHTPOIS Cemectp/ HopMmbl BpeMeHH Ha caMOCTOSATEeIbHYIO padoTy 00y4aromierocs
Kypc¢ Bun paboTsr Hopwms! Bpemenn, gac
IMoaroToBka K neKUUAM 0,5 uaca Ha 1 yac ayIUTOPHBIX 3aHATHH




JK3aMeH 2 [MoaroroBka K nMpakTUUECKUM/ 1 yac Ha 1 yac ayTUTOPHBIX 3aHATUN
J'Ia60paTOpHLIM 3aHATUAM

3auer IToxaroToBka k 3a4eTy 9 yacoB

KypcoBoii npoexr - Beinonaenne KypcoBoro npoeKTa 72 qaca

Kypcosas pa6ora - BrinonHeHne KypcoBoit paboThI 36 gacos

KonTpoabHas padora - BrimonHeHNe KOHTPOIBHON paboThI 9 gacoB

PI'P 2 Bemonnenune PT'P 18 yacos

Pedepat/acce Brimosnaenue pedepara/scce 9 vacoB

Kon HanMeHOBaHHUe pa3aesioB U TeM /BU 3aHATHS/ Cemectp| YacoB |KommereH- JInTepaTypa|
3aHATHUSA / Kypec |Bcero/mHT{ 1uM
Paznen 1. BBenenue. {u3jieKTpUKHU

11 Brenenmne. OCHOBBI MaTepHaIOBEACHI. S30HHAS TCOPHS 2 1 OIIK-11 | JI1.1, JI1.2,

cTpoeHus BemiecTna. /JIex/ J12.1,J12.2
21032

1.2  [Knaccudukanus MaTepuaioB 10 CBOMCTBAM. 2 1 OIIK-11 | JI1.1,J11.2,
ATOMHO-KPHUCTAJUTMYECKOE CTPOCHUE METAJIOB, arperaTHoe JI2.1J12.2
COCTOSIHHE BeIeCcTBa, NeeKThl cTpoeHus. Pusnyeckue CYAC)!
cBOHcTBa BemecTsa. /JIex/

1.3 |dudnextpuxu. OnpeneneHre NOHATHS TUIIEKTPUIECKOTO 2 1 OIIK-11 | JI1.2J12.1
Martepuana. OCHOBHBIE NPOLIECCHI, IPOTEKAIOLIUE B 21092
JIUDIIEKTPUKAX: MOJSPU3AIHS, DIIEKTPOIIPOBOANMOCTD,

IUDIIEKTPUYECKre ToTepu, mpoOoit. /Jlex/

1.4 |OcHOBHEIE MapaMeTPHl AUIIEKTPUKOB: OTHOCHUTEIbHAS 2 1 OIIK-11 | JI1.2J12.1
JMUDIIEKTPUYECKast MPOHUIIAEMOCTb, YeIbHOe 00hEMHOE U 21092
MTOBEPXHOCTHOE COMPOTHUBIIEHUE, TAHTEHC YyIJIa
JTU3JIEKTPUYECKUX MTOTePh, TpoOUBHOE Hanpshkenue. /Cp/

1.5 3aBUCHMOCTH OCHOBHBIX ITApaMETPOB AUIIEKTPUKOB OT 2 7 OIIK-11 JI1.2 J12.1
TEMIIEpaTyphbl, JABIECHUS, BIAXKHOCTH, BPEMEHU IIPUIIOKEHUS 21092
HaNPsKEHUs], BETMYMHBI U YaCTOTHI MPHIIOKEHHOTO
MEPEMEHHOTO HanpsbKeHUs. AKTHBHBIC AudIeKTpuku. / Cp /

1.6 l"azo00pa3zubie nuanekTpuku. 3akoH [lamena. Bumsl 2 7 OIIK-11 JI1.2 JI2.1
3JIEKTPUYECKOI0 pa3psijia B razax, 3aBUCUMOCTb OT (hOPMBI 2132
AIIEKTPOJIOB | MOJISIPHOCTH HampspkeHus Ha HuX. / Cp /

1.7 Kunxue nuanekrpuku. HedTsiHbie M CHHTETHYECKHE Maca. 2 7 OIIK-11 JI1.2 JI2.1
CpaBHUTEIBHBIE XapaKTEPUCTHKH, 0CcOOEHHOCTH 2132
npumenenus. / Cp
/

1.8 TBepasie quanexTpuku. [loarmepHble TpUpoOHBIE 2 7 OIIK-11 | JI1.2JI12.1
MaTepHajbl. DiaekTpokepamuka. Ciionctsie miactMaccsl. / Cp 21092
/

1.9  [Bugsl npo6os AUAIEKTPUKOB B OTHOPOIHOM U 2 1 OIIK-11 | JI1.2J12.1
HEOJHOPOTHOM 3JICKTPUIECKOM II0JIE. 2122
DJIEKTPOU30JIALIMOHHBIC KOHCTPYKIUH. /JIeK/

1.10 [OnpeneneHue 3AKTPONPOBOIHOCTH U IIECKTPUUECKOM 2 4 OIIK-11 | JI1.2 JI2.1
MIPOYHOCTH BO3yXa B OAHOPOAHBIX U HEOAHOPOAHBIX J13.1
UIEKTPUUECKUX TOJISX.

/J1ab/

1.11 |HccneaoBaHue 3ICKTPUICCKON IPOYHOCTH 2 6 OIK-11 | J1.2 J12.1
TpaHchOpMaTOPHOTO JI3.1
macna. / Cp /

1.12 [Pacuer gmanekrpuyeckux noreps /Cp/ 2 2 OIIK-11 | JI1.2 J12.1




1.13 |HccnenoBaHue 31eKTpHYECKON MPOYHOCTH HA TPAHUIIE OIIK-11 | JI1.2 J12.1
paszena AByX AUAIEKTpUKoB. / Cp / JI3.1
1.14 |Onpemenenue  3JCKTPHUYECKOW  NPOYHOCTH  TBEPABIX OIIK-11 | JI1.2J12.1
JI3IeKTpuKoB. / Cp / JI3.1
1.15 |[DnexTpuuecKue UCTIBITAHUS JIEKTPO3aIUTHBIX cpeacTs. / Cp OIIK-11 | JI1.2J12.1
/ JI3.1
1.16 [[loaroroBka k nmabopaTopHsM 3aHsTUAM. /Cp/ OIIK-11 | JI1.2 JI2.1
J3.2
01092
1.17 |Ilogroroska k sekmusam. /Cp/ OIIK-11 JI1.2 JI2.1
21092
1.18 |Bpmonnenue PI'P /Cp/ OIIK-11 | JI1.2 JI12.1
JI3.3
01322
1.19 |OcHoBHBIE HaNIpaBJICHUS PAa3BUTHS B 3AIIUTHBIX MaTepUalax. OIlK-11 21032
Hano-texuomoruu /Cp/
Paznen 2. [IpoBonHnkn

2.1 CepxnpoBogHUKH. [IpuMeHeHre BRICOKOTEMITepaTyPHBIX OIlK-11 | JI1.1J12.1
cBepXmpoBoAsHX MaTepuaios / Cp / 3122

2.2 [IpoBomnaukn. Knaccudukanus. yaenpHas IpoBOIAMOCTE U OIIK-11 | JI1.1J12.1
yAeJIbHOE CONPOTUBICHUE. BiusHue TeMiiepaTypsl Ha 2192
yIeNbHOE CONpOTHUBIICHUE. TemnepaTypHblid KO3 HUIEeHT
yaenbHoro conpotusieHus. Tepmo-2/1C u koHTaKTHas
PasHOCTH MOTEHIINAIOB.

CaepxnpoBoauMocTs. /JIex/

2.3  |XKapocroiikue npoBogHUKH. [IpOBOTHUKH C BEICOKMM OIIK-11 | JI1.1JI2.1
YIEIbHBIM CONIPOTHBIICHUEM. DIEKTPOYTOJIbHbIE U3ACTHSL. / 21092
Cp/

2.4 CoenuHuTENbHbIE U KOMMYTALIMOHHBIE 3JIEMEHTHL. L[BeTHBIE OIIK-11 JI1.1 J12.1
mertasusl. / Cp / 2132
IMoxrororka k yekmusm /Cp/ OIIK-11 JI1.1 JI1.2

3132
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2.6  |Bomonnenue PI'P /Cp/ OIlK-11 | JI1.2J12.1

JI3.3
31322
Paznen 3. [loaynpoBoAHUKH U MATHUTHBIE MATEPHAJIBI

3.1 [omynpoBogauku. OmnpeneneHne NoayInpOBOAHHKA. OIIK-11 JI1.1 J12.1
CoOcTBeHHas 1 TIpUMECHAs IIPOBOIUMOCTb. 2122
Knaccudukanus noaynpoBOAHUKOBBIX MaTepuanos. P-n
nepexoi, BOJIbT-aMIIepHas XapaKTepUCTUKA, 3aBUCUMOCTD
napameTpoB OT Temueparypsl. /JIex/

3.2 IIpuMeHeHue NoTynpoBOIHUKOBBIX MAaTEPHAIIOB. OIIK-11 | JI1.1JI2.1
JlromuHOQOPEL, AaTUMKK X014, TEPMOPE3UCTOPEI, 21092
¢doroanementst. / Cp /

3.3  |MaruautHsle MaTepuaibl. OnpeaeneHne MarHuTHOTO OIIK-11 | JI1.1JI2.1
Matepuana. [Ilpupona BO3HHKHOBEHUSI MArHUTHBIX CBOMCTB. 21092

Knaccugukanyst MarHuTHBIX MaTepuanoB. OCHOBHEIC
XapaKTePUCTUKH U 00IaCTh MPUMEHEHHS MAaTHUTOMSITKAX

Mmatepuanos. ®eppurtsr. /Jlex/




3.4  |MarauTtoTBepAble MaTepHabl, IOCTOSIHHBIE MATHUTHI. 2 1 OIIK-11 | JI1.1JI2.1
MarunutotBepabie ¢pepputsl. / Jlek / 32 31

3.5 [[ToaroroBka x jnekiusim /Cp/ 2 3 OIIK-11 | J1.1J2.1
01932

3.6 |Bwmonnenue PI'P. /Cp/ 2 6 OIIK-11 | J1.1J13.3
01932

5. ®OHJ] OLIEHOYHBIX CPEJCTB JJIsI MPOBEJAEHMS IIPOMEXYTOYHOM ATTECTALIAA
OBYYAIOIIIUXCs MO AMCIMITIVIMHE (MOAY JIIO)

5.1. [lepeyeHb KOMNeTEHIMIi ¢ YKa3aHHeM 3TANOB UX (opMHPOBaHUS B NpoLiecce 0CBOEHNsI 00pa3oBaTe/bHOM
MPOrpaMMbI

OcCHOBHBIMH 3TanaMu (HOPMHUPOBAHMSA KOMIIETCHIMH B paMKax JUCLUIUIMH BBICTYINIAET IIOCIEIOBATEIbHOE H3yUCHHE
COJICPIKATENbHO CBSI3aHHBIX MEXLy CO00H pa3fesnoB (TeM ydeOHbIX 3aHATHI), KOTOPBIE OTPAXKEHBI B pasene 4.
MaTpuia OlleHKH pe3yJIbTATOB 00y4eHMsI 110 THCIMILINHE
OueHoYHbIe cpeAcTBA/(POPMBbI KOHTPOJISI
Kox ILnanupyemble pe3yJbTaThbl B JK3aMEH OTYerT o
o0y4eHus (MOKAa3aTeJH YcrHbIi
KOMITETEH MU . Tector 1a00paTOPHBIM PI'P
OLICHMBAHHUS KOMIIeTeHIUA) ompoc
pabotam
3HaeT + + + +
OK-11  |ymeer + +
BJIaJeeT + + +

5.2 Onucanue mokasareseil 1 KpUTEPHEB OLCHMBAHHUS KOMIICTCHUMII Ha Pa3JM4YHBIX 3Tanax X GOpMHPOBAHMHA, ONHCAHHE
HIKAJI OlleHHBaHUS
Kpurtepuu ¢popmupoBanus oueHok no noarorosxe PI'P

«OT1anyHo» (5 6anoB) — cTaBUTCS 3a paboTy, BEINOJIHEHHYIO TIOJTHOCTHIO O€3 OIIMOOK U HEJOYETOB.

«Xopomo» (4 6anna) — craBuTCs 3a paboTy, BBIIOIHEHHYIO MOJIHOCTBIO, HO TIPH HAJMYUHU B HEW He Oosiee OfHOI HerpyOoii
OImMOKY U OJHOTO HEeZ04eTa, He OoJiee TpexX HeJ0UETOB.

«Y0BJIeTBOPUTEIbHO» (3 Oaia) — cTaBUTCS 3a pabOTY, €CiM CTYIEHT MPABIWILHO BBITIOJHMI He MeHee 2/3 Beeil paboThl mim
JIOITYCTHII He Ooliee OHOW rpy0oii OmMOKH M ABYX HEOYETOB, HE Ooyiee OJHOW Tpy0oi u OHOM Herpy0Ooil ommoOku, He OoJee Tpex
HETpYOBIX OMHOOK, OHOW HETPYOOH OMMOKY U ABYX HETOYETOB.

«HeynoBiaersopureibHo» (0 6a1710B) — cTaBUTCS 32 pabOTY, €CIIM YHCIIO OMIMOOK U HEJAOUETOB MTPEBBICHIIO HOPMY ISl OLICHKH
3 WM IpaBUIIEHO BEHITIOIHEHO MeHee 2/3 Bcel paOboThl.

Buae! ommook:
- rpyOble ONIMOKM: HE3HAHWE OCHOBHBIX TOHSTHI, NMpPaBWI; OLUIMOKH, MOKAa3bIBAIOIIME HENPaBHJIbHOE MOHUMAHHUE YCIOBUS
MIPEUI0KEHHOT O 3aaHusl.
- HerpyOble OMMMOKU: HETOYHOCTH (POPMYITUPOBOK, ONPEAETCHII; HepaIlMOHATIBHBINA BEIOOD X0/1a pacCysKJAeHUSI.
- HEJIOYEThl: HepallMOHAIbHBIE IPHUEMbI PACCYKACHHS, OTIENbHbIE MOTPEIIHOCTH B (POPMYJIHPOBKE; HEOPEKHOE BBIMOJIHEHHE
3aaHHS.
Kpurtepuu ¢popMupoBaHusi OLEHOK MO BHINOJTHEHUIO TECTOBBIX 32 JaHMIi

«OTanaHo» (5 6amIoB) — MoJy4aroT 00yvaromuecs ¢ MPaBUIIEHBIM KOJIMYECTBOM OTBETOB Ha TecToBble Borpockl — 100 — 90%
oT 00mero 00bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«Xopomo» (4 6ayta) — moaydaroT o0yJaromumecs ¢ MPaBUIIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BONpockl — 89 — 70% ot
o01ero 00bEéMa 3aaHHBIX TECTOBBIX BOIIPOCOB.

«YnoBiaerBopuTeabHO» (3 Oayia) — NOMy4yaroT 00y4aroImuecs ¢ MPaBIILHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE BOIPOCHI —
69 — 60% oT obmiero 00BEMA 3aJAHHBIX TECTOBBIX BOIPOCOB.

«HeynosaerBoputeabHo» (0 6amioB) - moay4aroT 00y4Jaromuecs ¢ IPaBMIBHBIM KOJIMYECTBOM OTBETOB HAa TECTOBBIC
BOTIPOCHI —59% 1 MeHee oT 00mero 06bpEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

Kpurtepuu popMupoBaHusi OLEHOK MO Pe3yJibTATaM JIMCKYCCHH

«OT1anyHo» (5 6amoB) — oOyyaromuiics moxasain riIy0OKre 3HAaHUA MaTepHaa 1o MOCTaBIEHHBIM BOIIPOCaM, TPaMOTHO,
JIOTHYHO €r0 W3J1araeT, CTPYKTYPUPOBAJ U JIeTaIU3UPOBa HHPOPMAIHIO, HHPOpMAIHMs NPEICTABICHA B IIEpepaboTaHHOM BHIIE.

«Xopomro» (4 bayia) — 00y4aronMiCs TBEPAO 3HAET MaTepuall, 'PaMOTHO €T0 M3JIaraeT, He JIOMYCKAaeT CyIIeCTBEHHBIX
HETOYHOCTEH B OTBET Ha BOIIPOCHI, IPE/ICTABIISCT HAINISAIHBIH MaTepHal, HOMOTAIOIINI CITyIIaTeNsIM 3allOMHUTh OCHOBHBIE ITYHKTEI
BBICTYIUICHHSI.

«YnoBiaerBopuTeabHO» (3 Oajuia) — oOyJaromuiics MIMeeT 3HaHWSI OCHOBHOT'O MaTepuajia Mo IOCTaBICHHBIM BOIIPOCaM, HO He
YCBOMJI €r0 JeTalIeii, 10IyCKaeT OT/AeIbHbIE HETOYHOCTH.



«HeynoBierBoputebHo» (0 6a/UTOB) — 00yJaOIIUIACS TOMYCKAeT rPyOble OMMUOKH B OTBETE Ha MIOCTABJICHHBIE BOIIPOCHI,
JIEMOHCTPUPYET OTCYTCTBUE HEOOXOJMMON HH(POPMAIMH B IPE3CHTALIHH.

Kputepuu ¢popmupoBanusi oeHOK 110 padoTe B MaJIbIX Ipynmax

«OTau4yHO» (5 6aMIOB) — CTYAEHT PacCMaTPUBAET CUTYAlMIO HA OCHOBE IIEJIOCTHOTO IOAXO0/a M MPHUIMHHO-CIICACTBEHHBIX
cBszell. DPPEKTHBHO pacIio3HAET KIFOUEBbIC IPOOIEMBI U OIIpeaessieT BO3MOKHBIE IPHYNHBI X BOSHHKHOBEHHSI.

«Xopomo» (4 Gayuia) — CTyIeHT JEMOHCTPUPYET BBICOKYIO IOTPEOHOCTH B IOCTIKEHUH ycrexa. Onpenessier IiIaBHyo Lelb
U MOJIIIEIIH, HO HE YMEET PACCTaBISATh IPUOPHUTETHI.

«YnoBJaeTBOPUTEIBbHO» (3 0ania) — CTyAGHT HaXOJWT CBSI3M MEXAY JAaHHBIMH, HO He criocoOeH 0000mars pa3HOPOAHYIO
nH(opManuio 1 Ha €€ OCHOBE IpeAJIaraTh PEIICHHs IIOCTABJICHHBIX 3a7a4.

«HeynoBiersopureabHo» (0 0amioB) — CTyJEHT HE MOXKET YCTaHOBUTH JUIA ce0s M JPYrUX HalpaBleHUE M HOPSIOK
JIeCTBUN, HEOOXOAUMBIE JUIS TOCTHXKCHUS LISITH.

Kputepnu ¢popmMupoBaHMs OLEHOK 110 IK3aMeHY

«OtmmaaOo» (5 OammoB) — oOydaromuiicss AEMOHCTPHUPYET 3HAHHWE BCEX pa3[elioB M3ydaeMOil JWCIMIUINHBEL: COAep KaHhe
0a30BBIX MOHATHH W (yHIAMEHTAIBbHBIX NPOOJEM; yMEHHE H3JIaraTh IPOTPaMMHBI MaTepHan ¢ JIEeMOHCTpamueil KOHKPETHBIX
npumepoB. CBoOOIHOE BlIaJieHHE MAaTEpHATIOM JODKHO XapaKTepPH30BATHCS JIOTHYECKOW SICHOCTBIO M UYETKMM BHUACHHEM ITyTei
MMPUMEHCHUA MMOJTYUCHHBIX 3HAHUU B HpaKTH‘IeCKOﬁ JACATCIBHOCTH, YMCHHUCM CBA3aTh MaTCpuall C ApYruMu OTpacsiMu 3HaAHUS.

«Xopomo» (4 Gamna) — oOydarouuiics AEMOHCTPUPYET 3HAHMSA BCEX pPa3/ieloB H3y4yaeMOM IUCIMIIIMHBL COJAEp)KaHHe
0a30BbIX MOHATHH U (QyHIaMEHTaNbHBIX HPOOJIeM; MPUOOpeN HEOOXOJMMbIE YMEHHUSI M HaBBIKHM, OCBOMJI BOIPOCHI IPAKTHYECKOTO
NPUMEHEHHUS TOJYYeHHBIX 3HAHUH, HE NOMYCTHI (aKTMYECKUX OIMIMOOK IPU OTBETE, JOCTATOYHO IOCJIENOBATEIBHO M JIOTUYHO
nsjgaracrt TeOpeTI/I‘IeCKI/Iﬁ Marcepuall, JOIMyCKas JIMIIb HE3HAYUTCIbHBIC HAPYHICHUA MOCJICAOBATCIBHOCTU H3JIOKCHHA U HEKOTOPBIC
HETOYHOCTHU. Takum 06p330M JaHHas OLICHKA BBICTABJIAACTCA 3a HpaBHHLHLIﬁ, HO HCAO0CTAaTOYHO MOJIHBIN OTBET.

«Y noBneTBOPUTENEHOY (3 Oamna) — oOyJaromuicsl JEMOHCTPUPYET 3HAHME OCHOBHBIX Pa3feioB MPOTpaMMbI H3y4aeMOTO
Kypca: ero 0a30BBIX NMOHATHH M (yHIaMeHTanpHBIX HpoOiieM. OmHAKO 3HaHHWE OCHOBHBIX INPOOJEM Kypca HE IOJKPEIUISIOTCS
KOHKPETHBIMH MPAaKTHIECKUMH IPUMEPAaMH, HE MOJTHOCTHIO PACKPBITA CYIIIHOCTH BOIIPOCOB, OTBET HEJOCTATOYHO JIOTHYEH M HE BCETAa
MIOCJIEI0BATEIICH, TOMYIICHBI OITMOKH U HETOYHOCTH.

«HeynosnerBopurensHo» (0 6anioB) — BRICTABISETCA B TOM ClIydae, Korja oOyJaromuiics 1eMOHCTPUPYET (pparMeHTapHbIe
3HaHMSI OCHOBHBIX Pa3AeiIoB MPOrpaMMBbl H3y4aeMOoTro Kypca: ero 0a30BBIX MOHATHH U (GyHAaMEHTAIBHBIX TPOOIeM. Y 3K3aMEHYEMOTO
cnabo BbIpaXkeHa CIIOCOOHOCTh K CAMOCTOSATEIbHOMY aHAIMTUYECKOMY MBINIICHUIO, UIMEIOTCS 3aTPYAHEHHS B U3JI0KEHUN MaTepHuala,
OTCYTCTBYIOT HCO6XOI[I/IMI)IC YMEHUSA W HaBbIKH, OOITYIICHBI rpy6LIe OomMOKM U HE3HAHHE TEPMHUHOJIOTHUH, OTKAa3 OTBCYATh Ha
JOIOJIHUTEJIbHBIC BOIIPOCHI, 3BHAHUE KOTOPBIX HCO6XOI[I/IMO JJIA TIOJTYUCHUA MOJIOKUTEIIEHOU OILICHKH.

5.3 TunoBble KOHTPOJILHBIE 32/JaHUS HJIM HHbIE MaTepHAJIbI, HeOOX0UMBIE 1151 OLleHKH 3HAHMIl, YMEeHUii, HABBIKOB H
(mM) omnbITa AeSITEJbHOCTH, XapaKTepU3YWINMX JTanbl (GOPMHPOBAHMSI KOMIETEHHOHMII B TIpolecce OCBOEHHUS
00pa3oBaTeIbHOI POrpaMmMbI

Tembl NUCbMEHHBIX PadoT:

PacuerHo-rpaduueckass padora. 3ajaHus M yKa3aHUs [0 BBIIOJHEHUIO IPUBEACHBI B METOJMYECKUX YKa3aHHSIX
«Metouueckre yKa3aHus K BBIIOJHEHUIO pacueTHO-rpaduueckoil paboTel mo aucuuuinHe "MatepuanoBenenue': Al CTYJICHTOB
cnenuanbrocT 190901 «CrcteMbl 00ecedeHUs IBHKCHHUS TI0€3/I0B» OYHOU U 3a049HO# hopm oOyuenus. — Camapa: Caml VIIC,

2014»

Bonpocsl k 3k3aMeHy:

No Bompoc Komnerenuus
1 Kiraccuukarys BemecTB o TUAIEKTPHISCKIM CBOWCTBAM C TTO3UIIMN 30HHOW TEOPHH TBEPIOTO OIIK-11
Tena
2 Hudnextpukun OCHOBHBIE CBOKMCTBA: TOJSPU3ALNSA, 3JIEKTPOIPOBOJHOCTD, TUAJIEKTPHUECKUE OIIK-11
MOTEPH, TUDIIEKTPUUIECKas IPOHUIIAEMOCTh
3 [onspuzanus ausnekTpukoB OOmmuye cBeeHus o nonapusauru OTHOCUTEIbHAS OIIK-11
JUAJIEKTPUUECKasi MPOHUIIAEMOCTb
4 OCHOBHBIE MEXaHU3MBI MOJISIPU3ALIUN OIIK-11
5 3aBUCHMOCTH OTHOCUTEIFHON AMAIEKTPUIECKON MPOHUIIAEMOCTH OT TEMIEPATyPHI OIIK-11
6 AKTUBHBIE TUAJIEKTPUKU OIIK-11
7 Toku cMeleHns 1 3JEKTPOITPOBOAHOCTh AUIIEKTPUKOB OIIK-11
No Bormpoc Komnerenuus
8 DJIEKTPONPOBOIHOCTD I'a30B OIlK-11
9 DIIEKTPOTIPOBOTHOCTD KUAKUX TUIICKTPUKOB OIIK-11
10 ONEKTPONPOBOTHOCTh JTUIICKTPUKOB Y elbHAs O0BbEMHAs MPOBOJAMMOCTH, 3aBHCUMOCTH €€ OT OIlK-11

KOHICHTpAaluu HOCHTCHeﬁ, 3apsaa U MMOABMIKHOCTHU

11 3aBUCUMOCTH YIEIHHOW 00bEMHOM TIPOBOAMMOCTH OT TEMITEPATyPhI OIIK-11




12 YaenpbHOE  TOBEPXHOCTHOE  COMPOTHBIICHHE  JTUAJICKTPUKOB  3aBUCHMOCTH  YICIBHOTO OIIK-11
MIOBEPXHOCTHOTO COMPOTHUBIICHHUS AUAIEKTPUKOB OT UX CTPOCHUS
13 [Ipo6oit TMAIEKTPUKOB DIESKTPHICCKAs TPOUHOCTD OIIK-11
14 Mexanu3m mpo0ost ra3oB OIIK-11
15 3aBUCHMOCTH JIEKTPUIECKOM MPOYHOCTH T'a3a OT AABJICHHS B razax OIIK-11
16 3aBHCUMOCTb IEKTPUIECKON MPOUYHOCTH Ia30B OT PACCTOSIHUS MEXKAY IEKTPOAaMHU OIIK-11
17 MexaHu3m mpo0ost KUIKUX AUIIIEKTPUKOB OIIK-11
18 Buapst po6ost TBEpIBIX AUIIEKTPHUKOB OIIK-11
19 [Torepu B musnexTpukax MoIIHOCTh IOTEPh U tg0 B mapauienbHoil nenouke R, C Yron OIIK-11
JIUAJICKTPUUECKUX TTOTEPh O
20 I"a3000pa3HbIe TUAICKTPHUKHN VX KpaTKas CpaBHHUTEIbHAS XapaKTePUCTHKA OIIK-11
21 | XKuakue audnextpuku VX Ha3HaueHWe, KpaTKas CpaBHUTENbHAS XapaKTEPUCTHKA AUIIIEKTPUKOB OIIK-11
22 Cerneroanextpuku OOmmue 11 HUIX OCOOCHHOCTH MOJSPU3ALN OIIK-11
23 OCHOBHBIE XapaKTePUCTUKA MTPOBOTHUKOBBIX MaTEPHAIIOB OIIK-11
24 VY nenbHoe CONpOTUBIIEHUE NIPOBOJIHUKOBBIX MATEPUAJIOB U €r0 3aBUCUMOCTb OT TEMIIEPATYPHI OIlK-11
25 TemnepatypHblit K03 PHUIMEHT YASTHHOTO COMPOTHUBIICHHS TPOBOHUKOB OIIK-11
26 CrunaBsl Aj1s1 TepMonap ['1e ucosb3yrTcs TepMonaphbl OIlK-11
27 VY aenpHas TEIIONPOBOAHOCTE CBSI3b TEILIONPOBOAHOCTH C AIIEKTPOIIPOBOTHOCTHIO OIIK-11
28 3aBUCHMOCTH YAECTHHOTO COMPOTHUBIICHHS OT JeOopMarnu OIIK-11
29 Y aensHOe CONPOTUBIICHHUE CIIABOB Pa3HOTO COCTaBa OIlK-11
30 CeepxmpoBoaumocTs [Ipumenenne OIIK-11
31 Knaccudukaius BemecTB Mo MarHuTHBIM CBOWCTBAM OIIK-11
32 3aBUCHMOCTH OTHOCUTEIFHOW MATHUTHOW MTPOHUIIAEMOCTH OT TEMIIEPATYPHI OIIK-11
33 MarauroTBep/ble U MAarHUTOMSITKHE MaTepHaIIbI OIlK-11
34 Jnamaraeruku OIIK-11
35 [TapamarneTnku OIIK-11
36 deppoMarHeTUKI OIIK-11
37 AHnTH(EPPOMArHETUKI OIIK-11
38 depprUMarHeTHKA OIIK-11
39 MrHoBeHHas IO pU3aLus OIIK-11
40 Penakcarpionnas mossipusanus OIlK-11
41 3aBUCUMOCTh HaIPsDKEHUS MPo00S Ta3a OT BUJA IJIEKTPOIOB OIIK-11
42 3aBHCHUMOCTD HaNPsDKEHUS TPo00si ra3a OT NOJSIPHOCTH AIIEKTPOIOB B HEOAHOPOIHOM I10JIe OIIK-11

Tema pacueTHo-rpaduyeckoi padoTsl
CBoiicTBa NPOBOAHUKOB, IOJTYIIPOBOJHUKOB U AUIIEKTPUKOB

Bonpocsl k Tecry:

Matepuansl Al TECTOBOTO KOHTPOJS 3HaHWHU 1Mo muciuininHe «MartepraaoBeeHue: s CTYACHTOB OYHOH M 3a0YHOU
dhopm obyuenus cneranbHOCTH 190901 «CrcteMbl oOecrieueHus ABKeHuUs oe3noBy». — Camapa: CamI ' YIIC 2013 .

1. IudjaeKkTpuKH
Bonpoc 1.1. Kakue npoueccsl IpOUCXOAST B KUAKUX JUIIEKTPUKAX NMPU YBEITUUYECHUN UX TEMIIEPATYPhI?
1.BozpacraeT mogBMXKHOCTH HOHOB.
2.MOXeT yBEeJIMYMBAThHCS CTENECHb TEIUIOBOH ANCCOLMALNH.
3.YMeHbmaercs mpoBoaguMOCTb. 4. Bo3pacTaer BA3KOCTb.

Bonpoc 1.2. Ha puc. 1.1 npuBeneHsl 3aBUCHMOCTH 3JIEKTPUYECKOH mpouHocTH Eg, TpancdopMaropHoro macna or psia

dbakTopos. Kakoil pucyHox oTpaxaer 3aBUCMMOCTb Ey, OT cosiepaHus Bozbl B Macie?
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MOSM MM

Puc. 1.1

1.Puc. 1.1, a.
2.Puc. 1.1,0. 3.
Puc. 1.1, B.

Bomnpoc 1.3. Ha puc. 1.2 npuBeeHbI 3aBUICUMOCTH 3JICKTPUIESCKON IPOIHOCTH TPaHC(HOPMATOPHOTO Macia OT TeMIIepaTyphL.

Jlng xakoro mMacna (BBICYIIIEHHOTO WJIM 3KCIITyaTallMOHHOT0) COOTBETCTBYET KpuBas 27

A

£

ws

MO/ M

Puc. 1.2

1. 1511 BBICYIIICHHOTO.
2. ]Ins skcryaTanuoHHOro. 3. [l yKasaHHBIX pa3sHOBUIAHOCTEH TpaHC(HOPMATOPHOTO Macia HeoOXxoaumas
3aBHCHUMOCTb Ha puC. 1.2 He IpuBe/IcHa.

Bonpoc 1.4. ITo xakoif U3 HMepedNCIEHHBIX XapaKTEPUCTHK TBEPABIX TUIJICKTPUKOB MOXHO CYAWTH O INOTEPSIX aKTUBHOU
MornHOocTH B Matepuaine? 1. Koaddunuent temmmonporonsocty, K., Br/cm.rpa,.

2.tgd.
3.pv, OMOewm. 4.
E.,, kB/MM.

np>

Bonpoc 1.5. YV kakoro u3 HepeunCIICHHBIX IHAJICKTPUKOB ITOCIE BBIACP)KKH B YCIOBHAX IOBBIIICHHOW BIIAXKHOCTH OynmeT
Ha0moaaThCst HanboIIee Pe3Koe CHIKEHUE pv?

1.Mapadun.

2.DJeKTpOTeXHUYECKasl Pe3nHa.

3.®ubpa.

4. Hedrsanoii butym bH-4.

Bomnpoc 1.6. Kak n3MeHHUTCS qUaIeKTpHUUecKas IPOHUIAEMOCTh IIOPUCTON OyMaru rocie IporuTKy ee napadguHom?
1.HemHoOro ymeHpIIuTCS.

2.0ctaHeTcs 0e3 N3MEHEHMS.

3.Bospacraer. 4. CymiecTBeHHO CHU3UTCS.

Bonpoc 1.7. Ha puc. 1.3 npuBeeHbl KpUBbIE 3aBUCUMOCTH AUIJICKTPUUYECKOM MPOHULIAEMOCTH OT TeMIIEpaTyphl IS
IURJIEKTPUKOB C PA3TUIHBIMU MEXaHU3MaMH TOJSPU3AUA. Y KAKUTE, KOTOpask KpHUBas 3aCHATA ISl HEHTPAIBHOTO JMIJICKTPHKA?
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Puc. 1.3

1.Puc. 1.3, a.
2.Puc. 1.3, 0.
3.Puc. 1.3, B. 4. Puc. 1.3, 1.

Bonpoc 1.8. Ha puc. 1.4 npuBeneHs! KpUBble 3aBUCUMOCTH JUAJICKTPHUUECKON MPOHUIIAEMOCTH OT TEMIIepaTyphl IS TBEPABIX
JIUIIEKTPUKOB C Pa3IMYHOM MEXaHWYECKOM IOJIIpU3alueil. YKaXuTe, KOTopas KpuBas COOTBETCTBYET MaTepHaly CO CIOHTaHHOM

noJisipu3anuein?
g, &, g, g,

R .

&

s t'C Fg t'c 5 t'c 2 t’c

Puc. 1.4

“

1.Puc. 14, a.
2.Puc. 1.4,06.
3.Puc. 1.4,B. 4.Puc. 1.4,r.

Bonpoc 1.9. Ha puc. 1.5 npuBeieHs! 3aBUCUMOCTH 2JIEKTPUUECKOM pounocTH E,, TpaHchopMaTopHOro Macna OT HEKOTOPhIX

(akTopoB. Kakue pucyHku oTpaxaror 3aBUCUMOCTb By, 0T TeMnepaTypbl?

£ £ £:

.“f[@/‘{‘;[ .“fgf{"nf _‘fa/i‘llv
a 17} B
Puc. 1.5
1.Puc. 1.5, a.
2.Puc. 1.5, 0. 3. Puc.
1.5, B.

Bonpoc 1.10. [lomomaure ompenencHne «KpuByI0 3aBUCHMOCTH TaHT€HCA yIJla TUIJIEKTPHYECKUX MOTEPb OT BEITUYMHBI
HanpspKEHUS 4YacTO Ha3bIBAIOT...» MPUBEAEHHBIMU BApUaHTAMU OKOHYAHUSI ONPEIEICHHUS.

1. KpuBoii HOHU3AIIHN.



2.PexoMOunHanuu.
3.MoHM3aLMOHHBIM [TOTEHIIUAIOM.
4,DOTOHHOM MOHHU3AIMEN.

Bonpoc 1.11. Jlononnute ompenenenue «4Hucno Hocutenei 3apsna B METAUIMYECKOM MPOBOJHUKE MPHU TOBBIIICHHUH
TEeMIepaTyphl...» IPUBEAEHHBIMA BApHAHTAMHI OKOHYAHHUS OTIPEICIICHIS.

1.OcTtaércst mpakTHYECKH HEM3MCHHBIM.

2.YMeHpIaeTcs 0 KBaApaTHIHOH 3aBUCUMOCTH.

3.YBenuuuBaeTcs 1Mo KBaAPaTUIHOMN 3aBHCUMOCTH.

4.YMeHbIIaeTCs.

5.VBeaununBaeTcs.

Bomnpoc 1.12. [lononuute onpexaenchue «CpeaHss IJIMHA MpoOera 3JCKTPOHA TOJA JCHCTBHUEM 3JCKTPHUUCCKOTO IONSA B
METAJUIMIECKOM TIPOBOJIHUKE TIPH MTOBBIIICHUHN TEMIICPATYPHL...» IPUBEACHHBIMI BApHAHTaMU OKOHYAHHS OTIPEICIICHUS.

1.Octaércst npakTUYeCKH HEU3MEHHOI.

2.YMeHpIaeTcs 0 KBaApaTHIHOH 3aBUCHMOCTH.

3.YBenuuuBaeTcs 1Mo KBaAPaTUIHON 3aBHCUMOCTH.

4. YMeHbIaeTcs.

5.VBeanunBaeTcs.

Bonpoc 1.13. Vkaxkute 3HaYeHUS] TEXHUYECKHX XapaKTEPHCTHK, COOTBETCTBYIOLIME KAaYE€CTBEHHOMY TPaHC(HOPMATOPHOMY
Maciy.

1.Tanrenc yria auaniektpudeckux moteps mpu 20°C 50 I'n — 0,0006 - 0,001.

2.Tanrenc yria gmekrpudeckux noreps npu 20°C u 50 I'm — 0,01 - 0,05.

3.0nekrpudeckas npourocts npu 20°C u 50 I'n — (15 - 20) MB/wm.

4 Jnextpudeckas npounocts mpu 20°C u 50 T’ — (140 - 200) MB/m.

5. lmanextpuueckas npoxunaemocts npu 20°C — (2 — 2,5).

Bonpoc 1.14. Kakue u3 yka3aHHBIX MaT€pPHAIOB OTHOCSTCS K HEUTPAIbHBIM JTUAJIEKTpUKaM?
1.Cmrona.

2.Kgapir.

3.IlonusTHIeH.

4 Tlapadun.

5.Cogor.

Bonpoc 1.15. Kakue u3 ykazaHHbIX MaT€pHaIOB OTHOCSITCS K MOJSIPHBIM IUAJIEKTpUKaM?
1.Cmrona.

2.Kgaprr.

3.INommaTnieH.

4.CoBonn.

5.Cosrou.

Bomnpoc 1.16. K kakomy Buay MatepuanoB otHocuTcst SFg?
1.K npoBogHUKAM.

2.K nosrynpoBogHHKaM.

3.K muanextpukam.

Bomnpoc 1.17. 13 npuBeEHHBIX ONpEAEIEHIH, YTBEPKACHUH BEIOEPHUTE BEPHOE.

1.0OtHOCHTEIbHAS TUAJIEKTPUYECKast MPOHUIIAEMOCTh BaKyyMa paBHa 1.

2.PeyakcaninoHHast MOJISIPU3aLMs COPOBOKAACTCS pacCesTHUEM SHEPTHH B TUJIEKTPHKE, T. €. €0 HarpeBaHHEM.
3. lnanexTpryeckas IpOHULIAEMOCTh BCEX Ta30B HE3HAUMTeIbHA 1 OM3Ka K 1.

4. lmanexTpudecKas IPOHUIAEMOCTb HEMOISAPHBIX KHIKUX IUIEKTPUKOB OOBITHO HE MIPEBBIIIACT 2,5.

Bonpoc 1.18. YkaxxuTe BepHbIE ONpPENENEHUs, YTBEPKICHHUS.
1.B03HMKHOBEHHE CKBO3HBIX TOKOB (TOKOB YTEUKH) B TEXHUUECKHUX JHIIEKTPUKaX 00YCIOBICHO HATMYMEM B HUX HEOOJIBIIOTO
quclia CBOOOTHBIX 3apsIOB.



2.Ilpu nepeMeHHOM HamnpspKeHHH aOCOPOIMOHHBIE TOKM UMEIOT MECTO B TEUEHHE BCEr0 BPEMEHH HAXOXKJCHHs MaTepuaia B
ANEKTPUUYECKOM TI0JIE.
3.DIeKTpOPOBOAHOCTH Ta3a, 00YCIOBIICHHAS yIAPHOW HOHM3AIINEH, HA3BIBACTCS HECAMOCTOSTEIHHOIA.

Bonpoc 1.19. Yto Taxkoe nonspuzanus?

1.B0o3HMKHOBEHHE CKBO3HBIX TOKOB (TOKOB YTEUKH) IUIJIEKTPHUKAX
10 JeHCTBUEM DIICKTPHIECKOTO OIS,

2.IlosiBNeHNE AIIEKTPUISCKOTO MOMEHTA y YaCTHI] TUIJIEKTPHKA. 3.
Bo3HHKHOBEHNE TOKOIIPOBOASALIETO KaHANIA B JUAJICKTPHUKE.

Bonpoc 1.20. Yto Takoe moisipu30BaHHOCTH JUAJICKTPUKA?

1.BexTopHas ¢usmyecKas BeIWYHHA, PaBHAS OTHOIICHHIO JIEKTPUIECKOr0 MOMEHTA 3JIEMEHTa AMAIICKTPHKA K 00BEMY 3TOTO
JJIeMEHTa.

2.CkaynsipHasi pu3ndeckasi BeJIMYMHA paBHAasi OTHOILICHUIO SHEPTHH, 3aTPAunBacMOl Ha MOJISIPU3ALIMIO JIEMEHTA JHAICKTPUKA K
00BEMY 3TOTO 3JIEMEHTA.

3.BextopHas ¢usnyeckas BeJMYMHA paBHAS OTHOIICHHWIO CKOPOCTH IOBOPOTAa 3JIEMEHTA AMAIICKTPHKA K OOBEMY 3TOTO
JJIEMEHTA.

Bomnpoc 1.21. Kakoif mokaszareib XapakTepH3yeT CIIOCOOHOCTh AUAIEKTPHUKA MOJSIPU30BATHCS B JICKTPUICCKOM ITOJIe?
1.DnexTpudeckas IPOYHOCTb.
2. JlusnekTpudecKas MpPOHUIIAEMOCTh. 3.

JwanexTpudeckas BOCOPUIMYHBOCTb.

Bonpoc 1.22. YTo XapakTepHO I 3JeKTPOHHO Mospu3anuu?

1.CmerneHue ynpyro CBA3aHHBIX HOHOB TOJ JEHCTBUEM MEKTPUUECKOTO OIS,

2.IloBopoT mumoneii 1 BEIpaBHUBAHNE WX BIOJIb CUIIOBBIX JIMHHUH 3JIEKTPUIECKOTO MOJISL.

3.Yupyroe cmeruenue u aeopManus 3IeKTPOHHBIX 000I0YeK aTOMOB HJIM HOHOB IIOJ] JEHCTBUEM ICKTPUUECKOTO MOJIS.

4.T1pu NpHUII0KEHNH BHELIHETO MIEKTPUIECKOTO OIS, CIIa00CBsI3aHHBIE 3JIEKTPOHBI NPOSBISIOT OJHOHAIPABICHHOCTD
HEepPEX0I0B.

Bonpoc 1.23. Yro xapakTepHO JIsl HOHHOW MOJISIpU3aLUu?

1.CmereHne ynpyro CBA3aHHBIX HOHOB IO JEHCTBUEM IEKTPHUECKOTO TIOJS.

2.IToBopoT nuroseii 1 BEIpaBHUBAHKE WX BOJIb CHIIOBBIX JIMHHUHM JJIEKTPUYECKOTO MOJISL.

3.Ynpyroe cmenienue u aedopmanust IEKTPOHHBIX 000I0YEK AaTOMOB MII HOHOB IO/ ICHCTBUEM IIEKTPHIECKOTO TIOJIS.

4.Ilox neicTBHEM 3NEKTPHUYECKOTO MO IPOUCXOIUT HAIIPABICHHOE CMENCHHE CBOOOHBIX 3JIEKTPOHOB 1 HOHOB B Ipezeax
Je(exToB 1 HEOHOPOAHOCTEH MaTepHara.

Bonpoc 1.24. Yto XapakTepHO I MUTPALMOHHON NOJISIpU3aIiu?

1.Cmemenne ynpyro CBsI3aHHBIX HOHOB O AEHCTBUEM 3JIEKTPHYECKOTO TOJIS.

2.IToBopoT nurosneii M BEIpaBHUBAHKE WX BIOJIb CHIIOBBIX JIMHHUH 3JIEKTPUYECKOTO TIOJIS.

3.Ilpn mpuIOKEeHWH BHENIHEro 3JIEKTPHUUECKOTO MOJIs, CNabOCBS3aHHBIC 3JIEKTPOHBI IPOSIBISIOT OJHOHANPABICHHOCTD
HEePEXO0B.

4.Tlon neficTBHEM 3JIEKTPUUECKOTO II0JISl TPOMCXOANT HAIIPABICHHOE CMEIIEHNE CBOOOHBIX MIEKTPOHOB M HOHOB B TIpejieax
ne(heKTOB U HEOAHOPOTHOCTEH MaTepurana.

Bonpoc 1.25. Yto xapakTepHO U1 3JEKTPOHHO-PENAKCAIIHOHHOHN MOJIIpH3anu?

1.ITox neficTBHEM BIIEKTPHUUYECKOTO OIS IPOUCXOJUT IIEPECTPONKA JOMEHHON CTPYKTYPHI ANDJICKTPHKA.

2.TToBOpOT 1UMoJIeii U BEIPABHUBAHUE UX BOJIb CUIIOBBIX JINHHUH AJIEKTPUYECKOTO MOJISL.

3.1lpu mnpuIOKEHHH BHEIIHErO 3JEKTPUYECKOrO IOJIsl, CIa0OCBSI3aHHBIE JJIEKTPOHBI MPOSBISIOT OJHOHANPABIEHHOCTH
HEePEX0JI0B.

4.Tlon neicTBHEM 3JIEKTPUYECKOTO TI0JIsl IPOMCXOANT HAMPABICHHOE CMEIEHHE CBOOOHBIX AJIEKTPOHOB M HOHOB B Mpejenax
JedexkToB ¥ HEOTHOPOAHOCTEH MaTepHuara.

Bomnpoc 1.26. Y xakux marepuajioB HanboJiee BEICOKA dIIEKTPHUYECKasi IPOHULAEMOCTH?
1.Bomopo.

2.Bona.

3.KamenHas counb. 4. CernetoBa coJb.



Bomnpoc 1.27. Y xakux MatepuaioB Hanbosiee BEICOKAsI dJIEKTpHUIECKast TPOHUTIAEMOCTh?
1.T"'a3000pa3u

BIX.
2. Kunkux. 3.

TBepabIX.

Bomnpoc 1.28. Uro nponcxout npy NpUIOKEHUH NOCTOSIHHOTO HANPSDKEHUS K TUAJICKTPUKY?
1.Yepes HEro mMpoTEeKaeT TOK.
2.Tox uepe3 IOWAIEKTpUK He mporekaer. 3. Tok uepe3 IUINEKTPHK

MPOTEKAET TOJIBLKO B IEPBBII MOMEHT BPEMEHH.

Bonpoc 1.29. Kaxkoii mporiecc JIS)KUT B OCHOBE JICKTPOIIPOBOTHOCTH Tra3oB?
1.I1pouecc nonspuzanuy.
2.Ilpouecc woHM3amuu. 3.

IIponecc pekomMOHHAN.

Bonpoc 1.30. Kakoii BU 3JIeKTpONPOBOJHOCTH XapaKTEPEH IS OONBIIMHCTBA KUAKUX TUIICKTPUKOB?
1.DOnexTpoHHa

S
2.Wonnas. 3.

IIporonnas.

Bonpoc 1.31. Kakum nusekTpukaM CBOHCTBEHHA MONHOHHAS 3JIEKTPONIPOBOIHOCTH?
1.I'azam.

2. KuIKuM auaIIeKTpUKaM.

3.TBepapmM auaiiekTprkaM. 4. CerHeTodIeKTPUKaM.

Bonpoc 1.32. Kakoe u3 yTBepxaeHui BepHOE?

1.T"a3bI SABNSAIOTCS TUAIEKTPUKAMHU.

2 KuakocTH  SBISIOTCS — JUDJCKTPUKAMH. 3.
TBep/ibie BELIECTBA ABISIOTCS AUAIIEKTPUKAMHU.

Bonpoc 1.33. Uto nporcxXoauT Npu yBEJIUMYEHUH TEMIIEPATYPBI HArpeBa TBEPAOro JUJIEKTPUKa?
1.27eKTponpOBOAHOCTH A aeT.
2.2J7EeKTPONPOBOTHOCTh HE MU3MEHSETCs. 3.

Y ensHOe CONpOTHBIIEHHUE MaJaeT.

Bonpoc 1.34. YV kakux Tu3JIEKTPUKOB HAOIIOA€TCS TIOBEPXHOCTHAS JIEKTPOIPOBOIHOCTH?
1.T"az0B.
2. KuaKux TU3JCKTPUKOB. 3.

TBepabIX TUIIEKTPUKOB.

Bonpoc 1.35. Kakue pakTopsl BIUSIOT HA BETHYUHY IIOBEPXHOCTHOTO COIPOTHUBIICHUS?
1. le(eKTbl MOBEPXHOCTH U BIIAKHOCTb.

2.Bna)xHOCTh U JIaBJICHHE.

3.[aBnenue u temrneparypa. 1. JlepeKkTsl HOBEPXHOCTH U TEMIIEpaTypa.

Bonpoc 1.35. Kakue MaTepuaiisl Ha3pIBalOT THAPOPHUIHHBIMI?
1. C ManbsIM yriaoM cCMauyuBaeMOCTH. 2.
C GONBIINM YTJIOM CMa4HBacMOCTH.

Bonpoc 1.36. Kakue matepuaibl Ha3pIBalOT THAPOPOOHBIMHE?
1. C MaJIBIM YTJIOM CMa4MBaeMOCTH. 2.

C 00abIIUM YrijioM CMa4uBacMOCTH.

Bonpoc 1.37. Ha 9to TpaTUThCS SHEPTHS BhIAEIAEMAas PU AUIJICKTPHIECKUX TTOTEPSX?



1.Ha paspyliieHue TU3IeKTpUKa.
2.Ha Harper gmasektpuka. 3. Ha
pacIipeHne THAIICKTPHKA.

Bonpoc 1.38. Uto xapakTepusyeT yroi Iu3IEKTPUIECKUX ITOTEPh?

1.IToTepu B 1U3IEKTPUKE CO CI1a00 MOISpU3aLUell IPH MOCTOSTHHOM HaIpsKEHHH.

2.IToTepu B AMAIEKTPHKE CO cIa0O0U MOISIpU3aIMel TIPH IIEPEeMEHHOM HaIlPsOKCHHH.

3.IloTepn B AWAIIEKTPHUKE C CHIIBHOW MOJApU3AIMed NPH MOCTOSHHOM HampspkeHuH. 4. [loTepu B IMAIIEKTPHUKE C CHIIBHOU
HoJsIpu3aluel mpy NepeMeHHOM HalpsKEeHUH.

Bonpoc 1.39. Kakue BuIpI TOTEPh MOTYT HAOMIOIATh B AUAIIEKTPHUKE, IOMEIIEHHOM B IIOCTOSIHHOE AJIEKTPHYECKOe Toe?
1.IToTepu Ha THCTEPE3NC U HA HJIEKTPOIPOBOHOCTE.

2.Ilotepu Ha 3NIEKTPOIIPOBOAHOCTh U HOHU3AIMOHHBIC TTOTEPH.

3.VloHn3annoHHbIe U penaKcaioHHbIe TOTepH. 4. PenakcannoHHbIe U pE30HAHCHBIE TOTEPH.

Bonpoc 1.40. Kakue BUIBI AUIEKTPUYECKHX ITOTEPh 3aBHCAT OT MPoLecca MOJSpU3aluun?
1.IToTepu Ha THCTEPE3NC U HA 3IEKTPOIPOBOIHOCTE.

2.ITorepu Ha ANIEKTPOIIPOBOAHOCTH U MOHU3ALMOHHBIE TTOTEPH.

3.Vlonn3annoHHbIe ¥ peakcallioHHbIE TOTEpH. 4. PenakcannoHHbIe U PE30HAHCHBIE TIOTEPH.

Bomnpoc 1.41. Kakue BupI HOTEPh MOTYT Ha0IIFOJATHECS B CETHETOIICKTPUKAX?

1.IToTepu Ha TUCTEPE3UC U HA BJIEKTPOIPOBOIHOCTb.

2.Ilotepu Ha 3NIEKTPOIIPOBOAHOCTh U HOHNU3AIMOHHBIC TTOTEPH.

3.MoHn3annoHHbIe U pellakcalMoHHbIe ToTepH. 4. PenakcallmoHHbIe U pe30HaHCHBIE TIOTEPH.

Bonpoc 1.42. Kax Ha3pIBaeTCa HaIPsDKEHUE, IPU KOTOPOM JUBJIEKTPHUK TEPSET CBOU JTUAIIEKTPUUECKHUE CBOMCTBA?
1.TlonspuzanuoHHOE.

2.Monn3anuoHHoe.

3.IIpo6uBHOE. 4. [IMaiiekTpudeckoe.

Bonpoc 1.43. Yem 00ycnoBieHa BBEICOKAs! 3IEKTPHUECKasi IPOYHOCTH I'a30B MIPU MaJIOM PACCTOSHUM MEXTy JIEKTPOgaMu?
1. Hu3koil koHIleHTpanueil yacTuil raza. 2.
Bricokoil KOHLIEHTpal el YacTul rasa.

Bomnpoc 1.44. 3akon [lamena: eciau JyIMHA pa3psiTHOTO MPOMEXYTKA M JaBJICHUE I'a3a N3MEHSIOTCS TaK, YTO UX MPOM3BEJICHNE
0CTaeTcst HOCTOSIHHBIM, TO...7
1.OnexTpudeckas TNPOYHOCTH Ta3a OCTaeTcs
MIOCTOSIHHOM.
2.Hamnpsbkenne npo0ost ocTaéTest MOCTOSHHBIM. 3.
HanpspkeHHOCTB 1015 0CTaéTCsl OCTOSHHOM.

Bonpoc 1.45. C poctom naBieHus IeKTpUYECKasi IPOYHOCTB Ta3a...

1.CHmxaercs.

2.YBenMuMBaeTCA.

3.CHauana yBennuuBaercs, HoToM cHinkaeTcs. 4. CHauasia CHUXKAeTCsl, HOTOM YBEJIHYHBACTCS.

Bompoc 1.46. B uem oTiimune xapakrepa npo0osi ra3a B OTHOPOTHOM M HEOJHOPOIHOM IIEKTPHUCCKHIX TTOJIAX?
1.B ogHOPOIHOM TOJIE ANIEKTPUYECKas IPOYHOCTh HIKE, Y€M B HEO THOPOIHOM.
2.B 0QHOPOIHOM TI0JI€ DIIEKTPUYECCKAS IPOYHOCTH BHIIIC, YEM B HEOTHOPOIHOM.
3.B ogHOpOIHOM TI0JIE IPOOOIO MPEIIECTBYET KOPOHHBIN pa3psil.
Bonpoc 1.47. B yem otiiruue xapakTtepa mpo0os ra3za B OJHOPOJTHOM M HEOJJHOPOJAHOM DJIEKTPUIECKHUX TOJIAX?
1.B HEOTHOPOAHOM IIOJIC IITEKTPUUCCKAS MPOYHOCTD BHIIIE, YEM B OJJHOPOJTHOM.
2.B 0THOPOAHOM TIOJIC ANEKTPUYCCKAs MPOYHOCTh HIXKE, YeM B HECOAHOPOIHOM. 3.
B omHOpomHOM MMOJIE IPOOOI0 HE MPEIIeCTBYET KOPOHHBIN pas3psi.

BOHPOC 1.48. Kak Biusger MOJIAPHOCTb HANPSKCHUS I[MOJAAaBACMOI'0 Ha JJICKTPOAbl IUIACTHHA W CTCPIKCHb, PA3ACJICHHBIX
I‘33006pa3HLIM JAUDJICKTPUKOM, Ha BEJIMYUHY HAITPAKCHUA Hp060${?



1.Hukak He BIHSET.
2.Ecnu Ha CTpeKHE «1», a Ha IUIACTHHE «—», TO HAMPSDKEHUE MPo0ost OyAeT BoImie. 3.
Ecnu Ha cTpexHe «—», a Ha IJIACTHHE «+», TO HAMPSHKEHUE P0o00st OyIeT BIIIIe.

Bonpoc 1.49. Kax BiusieT nprcyTCcTBHE BOIBI B TPAaHC(HOPMATOPHOM Maciie Ha €ro SJIEKTPHUECKYIO MTPOIHOCTH?

1.I1pu pacTBOpEeHHH BOIBI B Macje IPOYHOCTh 3HAYUTEIHHO MTOBBIIIAETCS.

2.Ilpu pacTBOpeHNH BOJBI B Maciie MPOYHOCTh HE3HAUYUTENBHO MOBBIIIACTCS.

3.Ilpu pacTBOpeHHMN BOABI B Macie MPOYHOCTh 3HAYMTEIBHO CHIKaeTca. 4. IIpu pacTBOpeHHHM BOIBI B Macie IPOYHOCTH
HE3HAUUTEJIbHO CHUXKAETCS.

Bonpoc 1.50. Yem 00ycoBiIeHa BBICOKASI AIEKTPHYECKasl MPOYHOCTh TOHKHX IUICHOK TUAJIEKTpUKa?
1. ToHkue TIJIEHKM HE HArpeBalOTCSI 3a CYET HHU3KOH

TEIUIOEMKOCTH.
2.Huskast BeposSTHOCTH 00pa3oBaHUs JIABUHBI 3JIEKTPOHOB. 3.

Huskuit ypoBeHb copepKaHus IpUMeECei.

Bomnpoc 1.51. Kakoii Bun npo6os HaOnoaeTcst B ANDIEKTPUKE TIPH PE3KOM YBEITMYESHUH HANPSHKSHUS?
1.OnexTpoxumMuueck

ui.
2.0nmeKTpudeckuii. 3.

Temnosoil.

Bomnpoc 1.52. Kakoii Buzx npo6ost HaOiroaeTcst B ANDIEKTPUKE BHI3BAHHBIN 3JICKTPUYECKUM CTapeHUEM?
1.2nexTpoxumMudeck

uil.
2.0nmeKTpudeckuit. 3.

TennoBoil.

Bomnpoc 1.53. Kakoii Buza mpo6ost Ha0IIrogaeTcsi B TBEPIOM JUAICKTPUKE TIPH UMITYIHCHOM BO3IICHCTBUY HATIPSKCHUS ?
1.3nexTpoxuMuueck

17078
2.D7eKTpUYecKuii. 3.

TennoBoil.

2. IlpoBoaHNKH

Bomnpoc 2.1. Ykaxute Bce mapaMeTpbl, XapakTepH3yIOIIue CBOWCTBA IPOBOJHUKOBBIX MAaTEpHAJIOB.
1.IIpoGuBHOE HaTpsKECHUE.

2.27eKTpuYecKast IpOYHOCTb.

3.YaenbHoe conporuBnenue. 4. TemneparypHblii KO3GOHUIUCHT YASIbHOIO CONPOTHUBICHHS.

Bonpoc 2.2. Kakoe 13 npuBeJeHHBIX YTBEPKACHUI HENPAaBUIBHO?
1. MeTanisl — IPOBOAHUKHU IEPBOro poja. 2.
Mertanibl — IPOBOJHUKH BTOPOTO poja.

Bompoc 2.3. Kak u3MmeHsercs 4HCIO HOcHTened 3apsaa (KOHIEHTpPAIUs CBOOOTHBIX 3JCKTPOHOB) B METAJUIMYECKOM
MIPOBOIHHUKE [TPH MOBBIIICHUHN TEMIIEPATYPhI?

1.VBenuunBaercs.

2.0craercst IPaKTHYECKH HEU3MEHHBIM.,

3.YMmeHbIaercs

Bonpoc 2.4. Kax n3mensiercs yaensHasi IpOBOAUMOCTh METAIIJIOB IIPU POCTE TEMIEPATyphI?
1.VmMenbmiaercs.
2.YBenMYMBACTCA. 3. Ocraerca

MPaKTUYECKU HEU3MEHHOM.

BOHPOC 25.K KaKOMY KJIACCy JJICKTPHUUCCKUX MATCPUATIOB OTHOCATCA SJICKTPOYI'OJIbHBIC I/IS,HGHI/I?[?



1.K npoBogHHKaM.
2.K muanexTpukam.
3.K momympoBogHUKaM.

Bompoc 2.6. Kak u3MeHsieTcs yienbHOE COMPOTHBICHHE METAUIOB MPH TUTACTHYECKOM Aedopmarm?
1.TloBsImaercs.
2.YMeHbIaercs. 3.

He u3mensercs.

Bonpoc 2.7. Ykaxure Bce IpaBUIbHBIE ONIPEACICHUSL.

1.5poH3b! — cIUIaBBl MEIM C OJI0BOM, KPEMHHEM, XPOMOM, MarHUEM, KaJIMHEM.

2.JlatyHp — CIUTaB MEIW C IMHKOM. 3. BpoH3a — MMEeT TEeXHOJIOTHMYECKHE MPEUMYILNECTBA MEpea MEAbI0 IMpU 00paboTKe
IITAMIOBKOH, TITyOOKOH BBITSDKKOH H T.IL.

Bomnpoc 2.8. Yto npeacrasisier co00ii cTaneantoMHUHEBBIN TPOBO/, IPUMEHIEMBIN B BO3-IyLIHBIX JMHUIX dJIEKTponepeaayn?
1.9710 cepreuHuK (M3 OXHOW MM HECKOJIBKHX CBHUTBIX

CTaJBHBIX JKWJI) OOBUTBHIA CHApyXH aTIOMHHHUEBOM

MIPOBOJIOKOH.
2.0T0 cTanb, MOKPHITas CHApyXXH CI0EM ATIOMHHUA. 3.

OTO0 cIIaB jKene3a ¢ allOMUHUEM.

Bomnpoc 2.9. Ykaxure eIMHULY U3MEPEHUS YIEIbHOIO CONpoTUBIeHUs B cucreme CU.
1.0m0wm.

2.om0Omv?/m. 3.
Cm/M.

Bonpoc 2.10. Kakas pa3HOBUJHOCTh MeJIU IIPUMEHSETCS IIIaBHBIM 00pa3oM ISl U3TOTOBJICHHS TOJIBIX ITPOBOJIOB BO3AYITHBIX
JIUHUN 3JIEKTPOTIepeIauH, IIMH U KOJUIEKTOPOB INEKTPHUUECKUX MAIINH?

1. Markas meap (MM). 2.

Teepmas meas (MT).

Bomnpoc 2.11. Beibepute mpaBHIBHEIA OTBET.
1.Mertasuisl BEICOKOH IPOBOAMMOCTH — MaTe€pHabl, HIMEIOIINE YAECIbHOE COMPOTHBICHHUE P TP HOPMAJIFHON TeMIepaType

e 6oiee 0,05 mx Om[Owm

2.Mertanb! (CIIaBBI) BHICOKOH IPOBOXMMOCTH — MAaTEPHAIIBI C p IPH HOPMAJILHOM TemnepaType He Gosee 0,3 mx Om[m. 3.

PaCTBOpBI (B YaCTHOCTH, BOI[HLIG) KHUCJIOT, IIeJIOYSH U COJICH SBIITIOTCS MIPOBOAHUKAMHU NTEPBOTO poaa.

Bompoc 2.12. Ykaxurte Bce (U3 MEPEUHCICHHBIX HIDKE) MPOBOJIHUKOBBIC MaTepPHAIbl ¢ OOIBIINM YACTHHBIM COMPOTHBICHHEM
Y MaJIbIM 3HaYCHHEM TeMIIEPaTypHOTro K03 (HUIMEeHTa YACTHHOTO COPOTHUBICHUS.

1.ManranuH.

2.KoncranTaH.

3.Huxpom.

4 @expanb. 5. Bonbdpam.

Bompoc 2.13. Kak u3MeHseTCs 3JIEKTPUUECKOE COMTPOTHBIICHIE METAJUIMIECKHUX ITPOBOJIHUKOB C POCTOM TEMIIEPATyphI?
1.YmMmensIaercs.
2.VYBeauuuBaercs. 3.

[IpakTryecku He H3MEHSETCS.

Bonpoc 2.14. Kakoii cmnaB Hambonee MIMPOKO TMPHUMEHSACTCS JUIS HW3TOTOBICHHS OOpPa3lOBBIX PE3UCTOPOB H
AIEKTPOU3IMEPHUTEIHHBIX TIPHOOPOB?

1.KoncrauraH.

2.MaHraHuH.

3.Huxpowm.

4 Xpomanb. 5. Komensb.



Bonpoc 2.15. Ykaxute Bce (M3 TPUBEICHHBIX HWKE) SIBJICHHUS, MPOUCXOIANIMNEC B METALUTMICCKOM IPOBOJHUKE TPHU

MOBBIIICHUH TEMIICPATYPBI.

1.Komnebanus y31moB KPUCTAUTHICCKOM PEIIETKH YCHIHMBAIOTCS.

2.CpenHss amuHa CBOOOTHOTO Mpo0era AeKTPOHA A YMEHBINACTCS.

3.Uucno HOocuTeneH 3apsiia (KOHIICHTpAIUs CBOOOIHBIX 3JICKTPOHOB) 3HAYHUTEIHLHO Bo3pacTaeT. 4. [1oABHKHOCTD 3JICKTPOHOB
YMEHBIIAETCS.

Bomnpoc 2.16. Bribepure npaBHiIbHBIE OTBETHI:

1. ATfOMUHUI aKTUBHO OKHUCISCTCS W TOKPHIBACTCS TOHKON OKCHIHOM IJICHKOH, MPEIOXPAaHSIONIeH ero OT JalbHEHIeiH
KOPPO3HUHU.

2.0kcuaHas ICHKA CO3/1aeT OOJIBIIOE MTEPEX0THOC COMPOTUBIICHHAE B MECTaX KOHTAKTa aJFOMHHUCBBIX MPOBOJIOB.

3.0kcuaHas MJICHKA CIIOCOOCTBYET YIYYIICHUIO Maiku amoMuHus. 4. B MecTax KOHTaKkTa alfOMHUHUS U MEIU BO3MOXHA
raJlbBaHUYECKasi KOppo3usl.

Bonpoc 2.17. YkaxxuTe BepHbIe yTBEPKICHUS, ONPEACTICHHUS.

1.Menp OTHOCUTCA K JMaMarHEeTHKaM.

2.AJIOMHUHNI OTHOCHUTCS K ITapaMarHeTHKaM.

3.K napamarneTrkamM OTHOCSITCS BELIECTBA C MAarHUTHOM MPOHHULIAEMOCTHIO MEHBIIIE 1.
4.Y MarHUTHBIX MaTE€PUaIOB MarHUTHAS MPOHUIAEMOCTh 3HAYUTEIBHO OobIe 1.

Bomnpoc 2.18. Kak Ha3bIBalOTCS BEIIECTBA, COSTUHCHUS KOTOPBIX, 3aMEIAIOT CTapeHUe TpaHCHOPMATOPHBIX Mace?
1. lHruOuTOpHL.
2.AncopOeHTHI.

Bonpoc 2.19. Kakum yaenbHBIM COMPOTUBIICHHE 00J1a/1a€T CBEPXIPOBOIHUK?
1.0 OmMm.
2.0t 0 o 10° Om-m. 3.

ot 0 10 10" Om-m.

Bonpoc 2.19. Kakoii MeTann Obu1 BIEpBbIE NIEPEBEICH B CBEPXIIPOBO/IAIIEE COCTOSTHUE?
1.PtyTs.

2.Menp.

3.Tamnmii. 4. Bucmyr.

Bonpoc 2.20. Y kakoro Metajijia yAeJlbHOE CONPOTUBIICHUE MOCIIE TUIABJIEHUS] CHUXKAETCs?
1.PtyTs.

2.Menp.

3.Amomununii. 4. Bucmyr.

Bomnpoc 2.21. ¥V xakoro meTtajijia yaeJbHOE CONPOTUBIICHHE MOCIE IIABJIEHUs YBETUUUBAaeTCs?
1.Tamnwuii.

2.Menp.

3.AmomuHnii. 4. Bucmyr.

Bonpoc 2.22. Y ensHOE CONPOTHBICHUE METAJUIOB MPH YBEJINYESHHUHN YaCTOTHI HAIIPSKEHUS?
1. YBenuuuBaeTcs.
2.Camxaercsl. 3.

OcTaercsi HeM3MEHHBIM.

Bonpoc 2.23. Y ienbHOE CONPOTHBICHUE METAJUINIECKOH TOHKOH MJICHKH [0 CPAaBHEHHUIO ¢ 00BEMHBIM IIPOBOJHUKOM ?

1.Memnbie, HoTOMY 4TO CKHHA3((HEKT HE MTO3BOJISIET Y 00BEMHOTO MPOBOIHMKA UCIIOIB30BATh NOIHOCTHIO BCE CEUCHHE.

2.Bbosbiie, MOTOMY 4TO TOHKHE IJICHKH METaJlIa, HAIIbUICHHBIE Ha TUAJIEKTPUK 00JIaIaloT OCTPOBKOBOM CTPYKTYpOH. 3.
Bosplre, HOTOMyY 4TO IUIONIAAb CEYEHUS TOHKOH IUICHKU MEHBILE CEYSHHs 00BEMHOT0O IIPOBOAHHKA.

Bompoc 2.24. Yto npou3oiaeT, eciiv COSAMHUTD JIBA METaJIa C Pa3HBIMU YHEPTETHYCCKUMHE YPOBHSIMH, COJNCPIKAIIUXCS B HUX
AJIEKTPOHOB?



1.MecTo KOHTaKTa Harpeercs.

2.MecTo KOHTaKTa OXJIaAUuTCs.

3.Ha mnpoTHBOMOJOXHBIX KOHIIAX MeTala TMOSBUTCS Pa3HOCTh MOTEHHHanoB. 4. B MecTe KOHTakTOB MpPOM30UAET
nepepacrpeiesieHIe JIEKTPOHOB.

Bompoc 2.25. Yto npou3oiaeT, eciid COSANHUTD JIBa METAJUIA C Pa3HBIMU YHEPTETHUCCKUMHE YPOBHIMH, COJCPKAIMXCS B HUX
AIEKTPOHOB?

1.MecTo KOHTaKTa Harpeercsl.

2.MecTo KOHTaKTa OXJIaJIUTCS.

3.Ha npoTHBOMONIOKHBIX KOHI[AX METaJlIa MOSBUTCS PA3HOCTh MOTEHIIUATIOB.

3. HOJIprOBOIlHl/IKl/I U MAarHUTHbBIE MaTE€pPUAJIbI

Bonpoc 3.1..YUto xapakTepHO AJIS IOITYTIPOBOTHUKOB?

1.uX cOnpOTHBIICHUE C POCTOM TEMIIEPATyphl pacTeT

2.3aHAMAIOT IPOMEKYTOYHOE MECTO 10 AIICKTPOIPOBOJHOCTH MEXY METAININYSCKUMH NPOBOIHHKAMHU H TUIIICKTPHKAMH
3.I/IX COIIPOTUBJICHHUEC C UBMCHCHUEM TEMIIEPATYPbI HC MCHACTCA

4.3aHUMAIOT IIPOMEKYTOYHOE ITOJIOKCHUE KUAKAMHU H TBEPABIMHU AUDIICKTPUKAMH

Bonpoc 3.2. Kaxue BemecTBa 0THOCSTCS K HOIYIPOBOAHUKAM?
1.xpemMHUI, repMaHU, HHIHA

2.MBIIBSIK, pocdop, ceneH

3.cereH, HHIMA, TepMaHuit

4.ceneH, Gpochop, MHAMN, MBIIIBIK, KDEMHU#, TePMaHUHN U T.JI.

Bompoc 3.3. Ot xakux (paKTOpOB 3aBUCHUT TOK B MOIYIIPOBOTHHUKE?

1.HarpeBaHus, 00JIy4eHUs], OCBEILEHNUS, IPUMeceit

2.00my4eHus

3.ocBeuieHus

4 mpumeceit

Bonpoc 3.4. Kak o6pasyetcs TOHOpHAS IPUMECH?

1. HYXHO JI00aBHTh K UYETHIPEXBAJCHTHOMY KPEMHHMIO ISTHBAICHTHBINH MBIIIBSK. YeThIpe BaJCHTHBIX 3JIEKTPOHA
MBIIIBSIKA YY9aCTBYIOT B CO3JIaHMM KOBAJIECHTHOH CBA3M C COCEIHHMH aTOMaMH, a IIITBIM JIEKTPOH NEPEXOJUT B CBOOOIHOE
COCTOSTHHE

2. HYXHO J100aBUTH K YETHIPEXBAJEHTHOMY KPEMHHIO TPEXBaJICHTHBIN MHAMNA. TpH 3/1eKTpOHA MHIUS yYacTBYIOT B
CO3JITaHNH KOBAJICHTHOHN CBS3M C COCEJHUMH aTOMaMH, JUIS OJHOTO JIEKTPOHA. DTOT AJICKTPOH OyJeT 3aXBa4eH Y COCETHETO aTOMa.
Ha ero mecte o6pazyercs «apIpKay

Bonpoc 3.5. Kak o6pasyeTcs akientopHas npuMech?

1. HY)KHO JOOAaBHTh K UYETHIPEXBAJICHTHOMY KPEMHHUIO ISATHBAJCHTHBIM MBIIIBSIK. UeThIpe BaJCHTHBIX 3JEKTpOHA
MBbIIIIbAKA YYaCTBYIOT B CO3JaHUHN KOBAJIEHTHOM CBSI3H C COCCAHUMHU aTOMaMH, a OATBIA OJICKTPOH MNEPEXOIUT B CBO60}1HOC
COCTOSTHHE

2. HYKHO 100aBUTh K YETHIPEXBAJCHTHOMY KPEMHHUIO TPEXBAJICHTHBIN MHAMNA. TPH 3JIeKTpOHA MHIUS YY9aCTBYIOT B
CO3/IaHWU KOBAJICHTHOM CBSI3M C COCEJHUMH aTOMaMH, JUIS OJTHOTO 3JIEKTPOHA. DTOT AJIEKTPOH OyJeT 3aXBa4yeH Y COCETHETO aToMa.
Ha ero mecte o0pasyercst «apIpKay

Bonpoc 3.6. KakoBo xapakTepHoe CBOHCTBO MOJYPOBOJIHUKOB?
1. IBYXCTOPOHHSIS IPOBOJUMOCTD

2.0IIHOCTOpOHHH$[ IIPOBOAUMOCTH

3.1MPOBOIUMOCTH paBHA HYITIO

4.TIpOBOAMMOCTB 3aBUCHT OT Pa3HBIX (PaKTOPOB

Bomnpoc 3.7. KakoBa o65acts npuMeHEHHS OJIYTTPOBOIHUKOB?

1. nuonpl, TPaH3UCTOPHI, (POTOIHOIBI

2. cBeroauonabl, (OTOAJIEMEHTHI, TPAH3UCTOPBI, JHONABI, (QOTOAMOABI,  (OTOTPAH3UCTOPBL, TEH30JATUHKH,
(hOTOPE3UCTOPHI, TEPMHUCTOPHI,

3. TEH30JaTYMKH, POTODIEMEHTHI, TEPMUCTOPHI



4. dororpaH3UCTOPHI, (HOTOIIEMEHTHI, TPAH3UCTOPEI

Bonpoc 3.8. Kakne marepuais! Ha3pIBAalOT MarHUTHBIE?

1. 5To0 Marepuabl, OJy4acMble U3 MAarHUTHOU Py/IbI

2. 3TO MaTepuaybl, KOTOpble MNOJA AEHCTBUEM BHEUIHEr0 MAarHUTHOTO IIOJSi HAMAarHWYMBAIOTCS M HPUOOPETAIOT
MarHUTHBIE CBOMCTBA

3. 3TO MaTepHalibl IPUPOIHOTO MPOUCXOKICHHS

4. 3TO MaTepHanbl Ha OCHOBE JKeJe3a

Bonpoc 3.9. Ykaxure MarHUTHbIE MaTE€PUAIIbI:

1.5xene3o0, HUKEIb, KOOAIBT, CIUIABBI HA OCHOBE TEXHHMYESCKH YHCTOTO XKejIe3a
2.MeJlb, ATFOMUHU, OPOH3a U UX CIUIABBI

3.TaHTaJ Kanuii, TepMaHAi M UX CIUIABBI

4.xanpuuii, ceJeH, KPeMHUH, 1 UX CIUIaBbI

Bomnpoc 3.10. Yro npencrasistor coboii anbcudepsl U Tae nX TPUMEHSIOT?

1. IACTHYHBIN )KEJIC30HUKEIICBhIH CIIJIaB MPUMEHSIOT JJIs1 H3TOTOBJICHHUS CEPJICUHUKOB IPOCCENCH, TpaHC(POPMATOPOB
W MarHWTHBIX YCHJIMTEJICH, AeTaneil annaparypsl

2. HEKOBKHIl XpYIKHH CIIJIaB, U3TOTOBJISIIOT JINTHIE CEPICUHUKH

5.4 MeTtoauyeckue MaTepuaJibl, Onpeae/siiolide NpoueIypbl OLeHUBAHUSl 3HAHMII, yMeHUI, HABBIKOB U (WJIN)
ONbITA JeATeJbHOCTH, XapaKTePU3YIOIIUX 3Tanbl GopMUPOBAHUS KOMIIETEeH UM

Ilopsinox npoBeaeHus IK3aMeHa:

DK3aMeH NPOBOJIUTCS B yCTHOM (hopme.

ITpu mpoBeeHUH YCTHOTO 3K3aMeHa o0ydJaromemycs npeaocTtasisierca 30 MUHYT Ha moAroToBKy. Onpoc o0y4aromerocs 1mo
OnieTy Ha YCTHOM 3K3aMeHe He JOJDKEH NMPEBBIIIATh IBYX ACTPOHOMHYECKUX YacOB.

Bo Bpems npoBeneHns 3x3aMeHa 00yJaromuecst MOTyT HOJIb30BATHCS MPOrPaMMON TUCIMITIMHBL, CIPAaBOYHOH JIUTEpaTypoil,
OTYETaMH I10 Ja0OPATOPHBIM M MPAKTUYECKUM 3aHITHSIM, KAIBKYISTOPOM.

IMopsaok oTyeTa Mo pacyeTHO-rpapuyeckoi padore:

ITo pe3ynbprataM MpoBEpPKU pacueTHO-TpaPuuecKoil paboThl OTYET MPUHUMAETCS TIPU YCIOBUH COOJIIOIEHUS TIEPEUNCIICHHBIX
YCIIOBUI:

— BBIINIOJIHCHBI BCC 3a1aHUA,

— CHIeaHBI BHIBOEI;

— OTCYTCTBYIOT OIIMOKH;

— 0(OpPMIIEHO B COOTBETCTBUH C TPEOOBAHUSIMH.

B toMm ciywae, eciim paboTa HEe OTBEYaeT MPEIBSBIICMBIM TPEOOBAHUSM, TO OHA BO3BpAIACTCs aBTOPY Ha NOPabOTKY.
OOyuaronuiicst T0JDKEH mepeaenaTh padoTy ¢ y4eTOM 3aMedaHuil ¥ MPEAOCTaBUTh JIJIsl IPOBEPKH HOBBIM BapyaHT.

Pabora B roToBOM BapuaHTe JTOJKHA OBITH MPEIOCTABICHA HA MPOBEPKY MPEIMOJABATEII0 HE MCHEE YeM 3a 2 HeJeIH 110
Hadaja HK3aMEHAIMOHHOW CECCHHU.

Iopsinok oT4era no 1a6opaTopHbLIM padoTam:

ITocne BeIMONMHEHHA KaXIOH JTabopaTtopHOW paboThl oO0ydaromuiicss oOpMIsIeT OTYEeT, KOTOPBIH BKIIFOYAET Pe3yJIbTATHI
M3MEPEHUH M BHIBOJIBL. 3aIINTa MOJYICHHBIX PE3YIbTAaTOB MIPOBOIUTCS B BHJE YCTHOTO OIPOCa O0YJaIONINXCsl B MO Trpymre 1o 2-
4 yenmoBeka. OT4eT NMPUHHUMAETCSA, €CIM OOydYaroUINecs apryMEHTHPOBAaHHO OTBEYAIOT Ha BCE BOMPOCH MO TeMe JabopaTOpHOM
pabotsl. B cnydyae He3aueta oOydaroniuecs mpoxoaaT cobeceoBaHne TOBTOPHO TOCTIE MPEABAPUTEIHHON OITOTOBKH.

HOpﬂI[OK oTYeTA MO NPAKTHYECCKUM 3aHATUAM:

Ilocne MpOBEACHUA TMPAKTUYCCKUX 3aHIATUI 06yqafomnﬁca MNpeAOCTABIACT OTYET C BBINNOJHCHHBIMU 3aJaHUAMU. Oruer
MMPUHUMACTC, €CJIM BCC 3a/laHMs BbIITOJIHCHBI 6e3 omunbok. Eciau umerorcs OIHI/I6KI/I, B TOM 4YHCJIC U I10 O(I)OpMJ'ICHI/IIO, TO 06yqa101111/1171
JAOJIKCH MEpeac/iaTb OTYET U CAATh €ro MMOBTOPHO.

Iopsaaok npoBeaeHUs: TECTUPOBAHUS:



TecTupoBanne NMpoBOIUTCS B NMHCbMEHHOH (opme b0 Ha KoMIbloTepe. [lepHOIMYHOCTh TECTHPOBAHHS OlpenesseTcs
OCBOCHHUEM Pa3eioB JUCIUIIIMHBI (MOIYIIA).

[lpn mpoBeneHWM TecTUpOBaHHMS oOydaromemycst mpepocraBisiercss 30 MHUHYT Ha OTBETBl. Bo Bpems mpoBeleHUs
TECTHPOBAHMS 00yYaIOIHECcs] MOTYT II0JIb30BAThCS KAJIbKYISATOPOM.

ITocne 3aBepIeHNsT TECTUPOBAHUS PE3YIBTATHl 00padaTHIBAIOTCA U COOOMIAIOTCS TECTUPYEMOMY B TE€UEHHE pabodero JHS.
Ecin tecTupoBaHME MOKa3aj0 HEYHOBICTBOPUTEIILHBIH YPOBEHb OCBOCHHS KOMIICTEHLUH, TO OHO HPOBOIMTCS IOBTOPHO, HO HE
paHbIlIe YeM Yepe3 AEHb MOCIIe NPEIbIAYIIEH HOIBITKH.

Kputepun ¢gopmupoBanus ouneHok mno sk3ameHy K sk3ameHy nomyckaroTcs oOydaromiecsi, BeITONHEBIINE Oomee 60%
3aJ]aHUi IO CaMOCTOSTENbHOU padore.

«OTIMuHBI ypoBeHb KommeTeHIun» (5 OayuioB) — oOydaromMics AEMOHCTPHPYET 3HAHHME BCEX Pa3JelioB H3ydaeMoi
JUCLUIUIMHBL COZIEpXKaHUE 0a30BBIX MOHATUH M (QYHIAMEHTAJIbHBIX IMpoOJeM; YMEHHE H3JIaraTh MPOTPaMMHBIA Marepuai c
JIEMOHCTpalneil KOHKpETHBIX IprMepoB. CBOOOIHOE Bla/leHHE MaTepHalioM JOJDKHO XapaKTepPH30BaThCS JIOTHYECKOH SICHOCTHIO U
YETKUM BHJCHUEM ITyTei MPUMEHEHHS MOJYYEeHHbBIX 3HAaHUH B MPAKTHYECKOH NIESITEILHOCTH, YMEHHUEM CBS3aTh MaTepual C IpyrUMHU
OTpacisMH 3HAHUA.

«Xopommil ypoBeHb KOMIICTeHIMH» (4 Oamwra) — oOydarouiicss DEMOHCTPHPYET 3HaHMS BCEX pa3lelioB H3ydaeMOil
JUCLUILIMHBL: CO/iepKaHue 0a30BbIX MOHITHI W QyHIAMEHTAJIbHBIX Mpo0ieM; mpuoopes HeoOXOIUMbIe YMEHHUSI U HaBBIKH, OCBOWII
BOIPOCH! TPAaKTHYECKOr0 MPUMEHEHHS! MOJYYSHHBIX 3HAHUM, He IOMyCTHN (aKTUYECKUX OLIMOOK IIpU OTBETE, JOCTATOYHO
MOCJIEIOBATENIbHO M JIOTMYHO  HW3JIaraeT TEOpEeTHYECKUH MaTepuai, JOIycKas JIMIIb  HEe3HAuWTeJbHble  HAPYIICHHS
MOCJIE/IOBATENILHOCTH HM3JIOKEHUSI U HEKOTOpbIe HETOYHOCTH. TakuM 00pa3oM JaHHAs OIIEHKAa BBICTABISIETCS 3a MPAaBUIBHBIN, HO
HEJOCTaTOYHO IOJIHBINA OTBET.

«Y IOBJICTBOPHUTEIBHBIN ypOBEHb KOMIETeHIMU» (3 Oayua) — 00ydaloluiicss JEMOHCTPHUPYET 3HaHHE OCHOBHBIX Pa3lIeiioB
MPOrpaMMBbl H3y4aeMoro Kypca: ero 6a30BbIX NOHATHH U (GyHAaMEHTAIbHBIX pobiaeM. O HaKo 3HaHHE OCHOBHBIX MPoOIIeM Kypca He
MOJKPEIUISIFOTCS. KOHKPETHBIMU NPAaKTHYECKUMH TIPUMEPAMH, HE MOJHOCTBIO PACKPhITa CYLIHOCTh BOIIPOCOB, OTBET HEIOCTATOYHO
JIOTUYEH U HE BCET/Ia ITOCIICI0BATENCH, IONYIIECHBI OIIMOKH M HETOYHOCTH.

«HeynoBieTBopuTeNbHBI ypoBeHb KoMmnereHIHW» (0 0amioB) — BBICTaBIACTCA B TOM ciydae, KOrga OOydaroIuics
JEMOHCTPUPYEeT (parMeHTapHBIE 3HAHMS OCHOBHBIX pa3[eNoB IPOrpaMMBI H3y4aeMOro Kypca: ero 0a30BBIX IOHATHH |
(byHIaMeHTaJIbHBIX TPoOiIeM. Y 3K3aMeHyeMoro cia0o BbIpaXkeHa COCOOHOCTh K CAMOCTOATENFHOMY aHAJHTHYSCKOMY MBIIUICHHIO,
UMEIOTCS 3aTPYAHCHUS B M3JIOXKEHHH MaTepHasa, OTCYTCTBYIOT HEOOXOAMMBIC YMEHHS M HaBBIKH, IOMYILCHBI rpyOble OIIMOKH H
HE3HAHNUC TCPMHHOJIOIMH, OTKa3 OTBC€YAaTb Ha AOMOJHUTCIBHBIC BOIPOCHI, 3HAHUE KOTOPLIX HeO6XOI[I/IMO g TMOJIYUYCHUA
TIOJIOKHTEIIBHOM OLICHKH.

Kpurtepnu (popMupoBaHus OLleHOK 10 BHINOJITHEHHIO TECTOBBIX 3aJaHUM

«OTIUYHBI ypOBEHb KOMIETEHIMM» (5 0amoB) — MOIy4aroT O0ydaroliuecs ¢ NPaBHIBHBIM KOJIWYECTBOM OTBETOB Ha
tectoBble Borpockl — 100 — 90% ot obmiero o0bEMa 3alaHHBIX TECTOBBIX BOIIPOCOB.

«Xopommii ypoBeHb KoMmneTreHIum» (4 Oamra) — modydaroT oOydarompecsi ¢ NpaBUIIBHBIM KOJIMYECTBOM OTBETOB Ha
TecToBble BOIPOCkl — 89 — 70% oT 001mmero 00bEéma 3aaHHBIX TECTOBBIX BOIPOCOB.

«Y IOBIIETBOPUTENBHBIN ypOBeHb KoMIleTeHIuu» (3 0ayuia) — moidydaroT OOydaromuecss ¢ MPaBUIBHBIM KOJIHYECTBOM
OTBETOB Ha TecTOBbIE BONpockl — 69 — 40% ot ob1iero o0bEMa 3a/laHHBIX TECTOBBIX BOIIPOCOB.

«HeynoBnerBopuTenbHbIN ypoBeHb KoMneTeHIM» (0 0aJUIOB) - MOTy4aroT 00y4aromuecs ¢ MPaBUIbHBIM KOJINYECTBOM

OTBETOB Ha TECTOBHIE BOIIPOCHI — MeHee 39% oT ob1iero o6bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

6. YYAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECITEYHEHUE JUCIIUTIIJIMHBI (MOIYJIST)
6.1. Pexomenayemasi JuTepaTypa

6.1.1. OcHoBHas JUTEpaTypa

ABTODBHI, 3arnaBue N3narenscTBO, Konmny-
COCTaBUTENH TOJ BO
JII.1 | CepeOpsikos, A. C. DJIEKTPOTEXHUYECKOS MaTEPHAIOBEICHHE. YMI] o 06pa3os. 50

ITpOoBOIHMKOBBIE, OTYTPOBOAHUKOBBIC 1 MATHUTHBIC | Ha )K.-JI. TPAHCIL.,
MaTepuajbl: yueO. mocoOue Ajis By30B XK.-J. TPAHCIL 2008




J1.2 | Cepebpsikos, A. C. DNEKTPOTEXHNUIECKOE MaTEpUATIOBEICHHE. Mapupyt, 2005 98
DEeKTPOU30ISMOHHBIE MaTepHabl | yued. mocodue s
BY30B
6.1.2. lonosiHuTEIbHAS JTUTEPATypPa
ABTOpBHI, 3arnaBue N3parensctso, Konnu-
COCTaBUTENIN roj BO
JI2.1 |JI.B. XKypasneBa DneKTpoMaTepualioBeicHNe: Y UeOHUK JUIsl HAYaJIbHOTO H3parensckuit 1
po(hecCHOHATBHOTO 00pa30BaHuUs LIEHTP
"Axkagemus",
2000
6.1.3. MeToauyeckue pa3padoTKu
ABTODEI, 3arnaBue H3narenscTBO, Konnu-
COCTaBUTENN roj BO
JI3.1 [JI.C. JIaOyHCKMiA, MeTtoaudeckne yka3zaHus K BeITIOTHEHHIO Taboparopueix  |Caml'VIIC, 2013 100
E.B. oOpbianH pabot no aucuumuinHe "MarepuanoBenenue': A
CTyIeHTOB criennaabHOCTH 190901 «Cuctembl obecieueHusI
JBIDKEHHS TTOE3/I0B» OUYHON M 3209HON (OpM 00yUIeHHUS
JI3.2 |E.B. HoOpbiHuH, Matepuaisl JijIsl TECTOBOI'O KOHTPOJIS 3HAHUIMA 110 CamI'VIIC, 2013 100
B.M. [lamkoB JucuUIuinHe «MatepuanioBeIeHUe: I CTYJEHTOB OUHOM
1 32049HOM hopm 0OyueHus cnenuanbHocTH 190901
«Cucrembl 0becrieueHNs ABUKCHUS TOE310BY
JI3.3 |JI.C. JIaGyHCKwiA, MeTtoaudeckne yka3zaHUs K BHITTOTHEHUIO PACYE€THO- CamI'VIIC, 2014 100
E.B. JloOpsiauH rpadudeckor pabOTHI 1O TUCIUTLTHHE
"MarepuanoBeneHue": 1 CTYJECHTOB CIIELHMATbHOCTH
190901 «Cucremsl obecrieueHHs ABUKEHUS IIOE30B
OYHOH U 3204HOH POopM 00yUeHUs

7. METOAUYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIUXCA IO OCBOEHUIO JUCIHUAIIJIMHBI (MOAYJISA)

Jns ocBOGHMS IMCHUIUIMHBI OOY4YaloImeMycsi HEOOXOJMMO: CHUCTEMAaTHUECKHM IOCeIaTh JIEKIHOHHbBIE 3aHSATHS; AKTHBHO
y4acTBOBAaTh B OOCYKIEHHM IPEIJIONKEHHBIX BONPOCOB M BBINIONHATH NMPAKTHUECKUE 3aJ@aHus; YCIENIHO INPOHTH Bce (OPMBI
TEKYIIEro KOHTPOJISL; YCIEIIHO MPOWTH IPOMEKYTOYHYIO aTTECTAINIO (BOIPOCH! IpHIIararoTcs 1.6.4).

Jns TOArOTOBKM K IMIPOMEXKYTOYHOH aTTECTAllMM 110 JUCHUIUIMHE HEOOXOAMMO HCIOJIb30BaTh: MaTephalibl JICKIHH,
PEKOMEHIYEMYI0 OCHOBHYIO U JIOTIOJHHUTEJIBHYIO JIMTEpaTrypy; pecypchl HH(OPMAIMOHHO-TEICKOMMYHHUKAIMOHHOW —CEeTH
"HHTepHeT"; METOIMUECKHE MaTepHaibl; HHGpOpManOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHUTETA.

[ TeopeTMUecKoro M IpaKkTHYECKOTO YCBOGHUWS JUCHMIUIMHBI OOJBIIOE 3HAUE€HHE HMEeT CaMOCTOsTeNbHas pabora
00ydJaromuxcsi, KOTopasi MOXKET OCYIIECTBIIATbCS KaK MHIMBHAYalbHO, TaK M MOJA PYKOBOACTBOM oOywaromiero. /lannast pabora
MIPEATIoaraeT CaMOCTOSITEIbHOE M3yYeHHE OOy4arolmUuMCsl OTHAENbHBIX TeM (CM. 11.4), DOTOJHHUTENBHYIO MOJArOTOBKY K KaXXIOMY
JIEKIIMOHHOMY ¥ IPAaKTHIECKOMY 3aHSTHIO.

CamocrosiTensHas paboTa 00yJaIOMuUXCs SBISETCS BayKHOH (popMoii oOpaszoBaressHOTO mpotiecca. OHa peanusyeTcsl BHE pPaMOK
pacricanus, a Takke B OnOIMoTEKe, JoMa, TP BBITIOJIHEHUH YUEeOHBIX 3a71ad.

Lenp camocTosiTeIbHONW pabOTHI - Hay4MTh OOYYAIOIIErocs OCMBICIICHHO W CaMOCTOSITENIbHO padoTaTh CHayaja ¢ y4eOHBIM
MaTepHalioM, 3aTeM C Hay4HOH MH(OpMaIHel, 3aJ0)KUTh OCHOBBI CAMOOPTaHM3ALUH U CaMOBOCIIMTAHUS C TE€M, YTOOBI MOBBICUTH
YPOBEHb OCBOCHUS KOMITETEHIINH, a TAK)KEe IPUBUTH YMEHHUE B JAJIbHEHUIIIEM HENPEPHIBHO IOBBIIATH CBOIO KBAJIH(PHUKAIHIO.

8. THO®OPMAIIUOHHBIE TEXHOJIOI'UH, UCITOJIB3YEMMBIE ITPU OCYIECTBJIEHUU OBPA30OBATEJIBHOI'O
MHPOLHECCA IO JUCHHUITVIMHE (MO Y JIIO)

Pasmerenue yueOHbIX MaTepuajoB B cucreMe o0ydeHus Moodle: http://do.samgups.ru/moodle/

8.1 l'lepe'leﬂb nporpaMMHOIro o0ecneyeHuss U HH(I)OpMa[Il/IOHH])lX CIIPpaBOYHBIX CUCTEM

8.1.1 WWW.nait.ru

812  |www.twirpx.com

8.1.3 MS Office

9. OIIMCAHUE MATEPHUAJIbLHO-TEXHUYECKOM BA3bI, HEOBXOIUMOM 1151 OCYIIECTBJIEHUSI
OBPA3OBATEJIBHOI'O ITPOIECCA IO JUCHHUIIJIMHE (MO YJIIO)

ITomenienne Ne4226  JIeKIMOHHAS Ay IATOPHS

— CroJt yueHn4ecKuit — 32 1mirT.



http://do.samgups.ru/moodle/

— Cryn ydeHudeckuit — 64 mr.
— Cron KOMIBIOTEPHBIN - 1 mIT.
— Okpas — 1 mrT.
— MyneTumeaua npoexkTop — 1mr.
— Kadenpa — lmt
[Tomemernne Ne 4319 JlabopaTopust «ConpoTHBICHHE MaTepHaIoB. Teopus MalllMH M MEXaHU3MOB)
— Cron yaeHndeckuit — 28 mrT.
— Cryn ydeHudeckuit — 42 mr.
— Cron KOMIBIOTEpHBIN - 1 mIT.
— [pecc ruapaBaryeckuii ¢ pyyHbIM TPUBOIOM — | IMIT.
— YcraHoBKa [Uist ONpeiesieHHs] AMHAMUYECKHX MTepeMelieHui Ipy yaape — 1 mT.
— YcraHoBKa JUIsl OonpenesieHuss MOAYJIs caBura - | miT.
— VYcra"HoBKa TS MCTIBITaHUA OaKy HAa M3THO — 1 1T,
— YcTaHOBKA LTS MCTIBITAHUS THOKOTO CTEPIKHS Ha MOTEPI0 YCTOMYMBOCTH — | IIIT.
— VYcraHoBKa Ui OIpesieNieHusl TBEPIOCTH MeTaluta (TBepaoMep) — 1 mT.
— PaspeiBHas mamna MU-20YM — 1 mir.
— YcraHoBKa Juis onpeenieHus TporuboB 6anku npu miockoM u3rude (TMT-13) — lurr.
— VYcraHoBKa 1S OMIPE/ICNICHHUsI TMHEHHBIX U YTIIOBBIX IepeMelieHunit B 6anke mpu npsimom usrude (TMT-12) — 1 wT.
— I'mppasnmueckuii mpecc [1I-10 — 1 mr.
— PaspeiBHast mamuua P-5 - 1mr.HaGop TBepmomepos.
[Tomemenune No2500 Jlaboparopus MaTtepuanoBeieHue.
Iomemienne Ne2500 JlabopaTtopust MarepuanoBeeHue.
-DIEeKTPOTEXHNIECKUE MaTEePUAIBI.
CTpouTeNbHbIe MaTepUaIbl U N3ACTHS
— KOMIIBIOTEP B CBOPE — 1 mir.,
— MYJIbTUMEIUIHBIN IpoeKTop — 1 1wT.,
— 9KpaH- 1 mrT.,
— Bechl 0 1 kr — 1 mT.,
— BHUCKO3UMeTp- | mT.,
— 000pyIoBaHne «IKCIICPUMEHT
— CTEPEOMUKPOCKOII ¢ Kamepou — 1 1miT.,
— IpuoOp JUI IEMOHCTPAIMH BBICOKOBOJIETHOTO TIpo0ost — 1 mT.,
— IpuoOp JUT ONpeieIeH s yAeIbHOTO CONPOTUBIICHAS — | IT.,
— CTOJI yYEHUUYECKUH - 14 T,
— CTyJI - 281UT..
— CTOJI TIpenoaBaressi-1 mr.,
— CTyI TpenoaaBarens-1 mr.,
— mkad JByCTBOPYATHINA- 2 IIT.,
— Tymba ¢ oOpa3amu- 2 miT.




