MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
MarepuasoBejeHHe ¥ TeXHO/IOTHsl MaTepHasioB

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

Hanpaenenue noaroroBku (crenuanbHOCTh): 25.05.03 TexHuueckas s3KcmjiyaTanisi TPaHCIOPTHOIO
pasnoo00pyAoOBaHUA

HanpaBnenHocts (ripodmib): TexHHuUecKas »HKCIUTyaTalUsi Paju03/IeKTPOHHOro 000pyAoBaHMA
BO3/]yLIIHBIX CyAOB H a3POINOPTOB

dopma obyueHus: OUHas

dakysnbreT: PK®, PagnoKOHCTPYKTOPCKUM (aKy/IbTeT

Kadenpa: KUIIP, Kadegpa koHCcTpyHpoBaHus ¥ IPOU3BO/ACTBA pajuoannaparypbl

Kypc: 2

Cemectp: 3

YueOHbIi 11aH Habopa 2011 roga

Pacripesenenue pabouyero BpeMeHH

Ne Bub yueOHOM JesTeTbHOCTH 3 cemecTp Bcero EayHuiib
1 Jlekuuu 28 28 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 8 8 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 54 54 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 12 12 4acoB
6 CamocTosiTesibHas paboTa 54 54 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 OO011jast TPYZ0EMKOCTh 108 108 YyacoB
3.0 3.0 3.E

3aueT: 3 cemeCTp

Tomck 2017
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PilCC.\l()TpeHél 151 ()ﬂ()G})CHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
npotokost Ne 194 ot « 13 » 1 2017 1
JINCT COTJIACOBAHUN

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(crietmanbHOCTH)  25.05.03 TexHuueckass 3KCIUTyaTallds TPAHCIIOPTHOTO — Pafiio000pyAOBaHUS
ytBepxkaeHHoro 2016-09-12 ropma, paccMoTpeHa U yTBep)KJeHa Ha 3acefaHud Kadeapbl «__ »
20__ ropa, npoToko/ Ne

Pa3paboTumku:
Houent kad. KYIP Kucrenera M. I..

3aBeayromumii obecreunBarolei Kad.
KYp Jlougusos A. T.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

HekaH PK® O3epkuH /. B.
3aBenyroluii BeIMycKaroiieit kag.

KUTIP Kapabau B. M.
OKCIePThI:

Crapiuuii nperofiaBatesib Kadezapa
KYOp Apruies C. A.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
[ToAroToBKa CrelUa/MCTOB B 00/71aCTH CO3[JaHUsl W SKCIUTyaTUPOBAHHUS Pai03/IeKTPOHHOTO
obopyoBaHus

1.2. 3agauM JUCIHUILIMHBI
— TlonyueHue HeoOXOAWMBIX 3HAHWH MO (PU3UKO-XUMHUECKAM M TEOPETUUYECKHMM OCHOBaM
MaTepHrasioB UCIO/b3yeMbIX B COBDEMEHHOM paZiio3/71eKTPOHHOM anmnapaType (PDA).
— Tlonyuenue HeoOXOJUMBIX 3HAHWU MO TEXHOJOTMU TIOyUYeHHUs] MaTepPUasoB, UCTIOIb3YeMbIX
It co3manust POA.

2. MecTo pucomiuingel B cTpyKrype OITIOII
HOucuuruiiHa «MatepuasioBeZieHre U TexHosorus marepuanoB» (b1.5.20) otHocutcs K 670Ky 1
(ba3oBast yacTh).
[IpefmiecTByOUMM  AUCLIMIZIMHAMY,  (OPMUPYIOIUMU  Haya/lbHble  3HAHUS,  SIBJISIIOTCS
cefyroLne AUCLIMIVIMHDL: BhIciiasg MaTemaTtuka, PaguorexHrueckre Ljenu U cUrHasbl, Pusuka, Xumus.
[TocnepyromyMy JUCLIMIIIMHAMU SIBJISIFOTCS: D/IEKTPOJMHAMUKA U paclipoCTpaHeHue paJviOBOJH.

3. TpeboBaHus K pe3yjbTaTaM 0CBOEHHS JUCIUIL/THHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLHMX KOMIIeTeHLUHI:

— TIK-27 roTOBHOCTBIO K YYaCTHIO B BBITIOJTHEHMM OITBITHO-KOHCTPYKTOPCKHX pa3paboToK
TPAHCIIOPTHOTO PaIU03/IEKTPOHHOTO 000PY/I0BaHUS;

B pe3synbraTte usyueHus JUCLIAIUIVHBI CTYEHT JO/DKeH:

— 3Harb B3aMMOCBSI3b MeX[y COCTaBOM, CTPYKTYpPOM M KOMILJIEKCOM CBOMCTB MaTepUasioB,
npvMeHsieMbIX B POA; ocHOBBI (hOpMHPOBaHHsI CTPYKTYPbl pajioMaTepraioB U MOMyueHus MaTepruasioB
C 3a/laHHBIMH CBOMCTBaMU

— yMmerb ParoHasbHO BbBIOMpaTh pajuoMaTepuanbl MpU pa3pabotke PDA ¢  yudetom
Ha3HaueHHs1, yCJI0BUM 3KCILTyaTallii, CTOMMOCTH U TeXHOJIOTUW U3TOTOBJIEHUS U3/e/usi

— BAaerb MeTofaMu oOripefie/ieHUs] Pa3/IMUHbIX (U3UKO-XUMHUECKUX U 3TeKTPUUYeCKUX
rapaMeTpoB MaTepua’sosB.

4. O0BeM ANCIUIUIMHBI M BU/IbI Y4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBisgeT 3.0 3aueTHbIX €QUHMIIBI W TIpe[CTaBjeHa B
Tabmuue 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JUCIUIIMHEI

Bupl yue6HOM AesSTe/TbHOCTH Bcero uacos CemecTpsbl
3 cemecTp
AynuTopHbIe 3aHATHS (BCETo) 54 54
Jlekuym 28 28
[IpakTyeckue 3aHATUSA 18 18
JlabopaTtopHble 3aHATHS 8 8
W3 HUX B UHTepaKTUBHOU (opme 12 12
CamocrosiTenbHasi paboTa (Bcero) 54 54
OdopmeHre 0TUETOB T10 JJabopaTOpHLIM paboTam 8 8
ITpopaboTKa JIEKI[MOHHOTO MaTepurasa 20 20
Hamnucanue pedepaToB 8 8
[ToaroToBKa K mpakTUUeCKUM 3aHSITHSIM, CEMAHapam 18 18
Bcero (6e3 sk3ameHa) 108 108
OO0111ast TPYJ0EMKOCTB Yac 108 108
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3auetHble Equnuiel TpyzoemMkocTr

3.0

3.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHLI K BU/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUI TIPUBEZIeHbI B Tabuiie 5.1.
Tabmuia 5.1 — Pa3zgenbl AUCLMIVIMHEBI U BUJbI 3aHSTUN

s | B | &
= 8 )
T =¥ = v
g = x | 2 F 2 £
= o w < O Y 5 =
S 5| 2 & | %3 X
Ne HasBanus pa3zenoB JUCLIUIIIMHBL 2 5 = 5 o @ S5
= | 2 g8 5 gg BE
c | & 5 ®B8 g§¢
< (=] =
g 2 | &
O
1 | OcHOBBI MaTepUanoBeeHus U 2 0 0 2 4 [1K-27
TeXHOJIOTUH
2 |CocraB, CBOUCTBA, Ha3HAUCHUS 4 2 0 6 12 IIK-27
COBpPEMEeHHbBIX MaTepuaioB
[TpOBOHUKOBBIE MaTepUasIbl 8 8 0 12 28 ITK-27
4 | AvusnekTprueCcKre MaTepuasbl 10 6 8 24 48 [1K-27
MaruvTHble MaTepuasbl 4 2 0 10 16 [1K-27
Wtoro 28 18 8 54 108

5.2. CoaepixaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
CojiepskaHuie pa3/enoB AUCLUIUINH (TT0 JIEKLUSIM) TIpUBeieHo B Tabsuie 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTIIUH (TI0 JIEKI[UsIM)

COBpPEMEHHBIX MdTE€pHaIOB

¢bu3MKo-XUMHUUeCK1e, MexaHudyecKue 1
TeXHOJIOTUeCKHe CBOMCTBAa MaTepHUasoB.
Tepmuueckasi 06paboTka MaTepuasos.
Knaccudukarpst MatepuasioB 1o GU3HMKO-
XUMHUYeCKUM CBOMCTBaM: XUMHUUECKOMY

V) 2=
= 4 E
g S 3
CopepykaHue paszesioB JUCLUIUIMHBI 110 = > T
HasBaHus pasgesnos ACP pash ACH S 7 o
JeKLIUSIM g S o
S8 g =
Al o 2
= ©
3 cemecTp
1 OcHOBBI MaTepuaioBeieHUs 1 OO01iast xapakTepuCTHKa Kypca. Victopus 2 IK-27
TeXHOJIOTUH pa3BuTHs. Ponb MoOHUMaHUA
TeOopeTHUeCKHUX IpobsiemM
MaTepuanoBeZleHUs U UX MPaKTUYeCKOro
TPUMEHEeHHs B MallIMHOCTPOEHWH U
npubopocTpoeHny. TeopeTuyeckue U
MpakTHYeCKUe 3a/jlaur MaTepuanoBeieHus
Y TIepPCeKTHUBbI Pa3BUTUSI HOBBIX
MaTepuaioB
Ntoro
2 CocraB, CBOMCTBA, Ha3HAYEHNS OnekTpuueckue, 31eKTpopusndeckue, 4 I1K-27
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COCTaBy, TUITy XMMUUYECKUX CBsi3eH,
CTereHU yTOopsiIOUeHHOCTH CTPYKTYPHI,
KOMIUTEKCY 3/IeKTPUYeCKUX CBOMCTB,
obsacTsaM nipuMeHeHus1. BivsiHue Biary,
TeMIIepaTyphbl, paJiial[ii Ha MaTepyabl U
C0COOBI 3aI[UTHI MaTEPUAJIOB OT
BHEIITHUX BO3/[eCTBUI.

HToro

3 IIpoBOgHMKOBbBIE MaTepHabl

OnekTpodusnueckrie CBOMCTBA
MeTaJI/IoB, CIIJIaBOB, TOHKUX
MeTasyInyeCcKux 1aeHoK. OCHOBHbIe
TIOHSITUSI U TlTapaMeTphl. PaKTOPHI,
BIUSIIOIIME Ha yZe/ibHOe COMPOTUB/IeHHe
MeTaJl/TnueCKUX MPOBOJHUKOBBIX
MaTepuasioB: TeMIieparypa, puMecH,
JedeKTbl KpUCTaIJTMUeCKOW pelleTKH.
3aBUCUMOCTb 3/1eKTpoU3nUe CKUX
CBOWCTB CIJIaBOB OT KOJINYeCTBEHHOTO
cofiepkaHusi KOMIMoHeHT. Knaccudukariys
TIPOBOJHUKOBBIX MaTepUaJsIoB Io
(yHKIMOHATbHOMY Ha3HAYeHUIO:
MaTtepuaJsibl BEICOKOM MPOBOJUMOCTH,
MaTepuasibl BEICOKOTO COTIPOTUBJIEHUSI,
KOHTaKTHbIE MaTepHaJibl, Pe3UCTUBHbIE
MaTepuasbl, CBepXIIPOBOJHUKHY,
TyrorviaBkue metasuibl. Knaccudukarys
CrIoCco0OB TMO/TyueHHsI 3arOTOBOK (/TUThE,
rjiacTuyeckoe fe(popMrUpOBaHUe).
OcCHOBBI TIO/TyueHUsT IPOBOJHUKOBBIX
KOMTIO3ULIMOHHBIX MaTeprasoB.
N3roToBneHue jetanen us
MeTaJl/TnueCKUX, TIOPOIIKOBBIX
KOMITO3WLIMOHHBIX MaTeprasoB.

HNToro

[TIK-27

4 [TnanekTpuyecKre Marepuasbl

DYHKI[MU AU3/IeKTPUUYEe CKUX MaTepuaioB
B MallIMHOCTPOEHUH U
nipubopoctpoenny. dPusnueckue
TMIPOLIeCCHI B IU3/IeKTPUUECKUX
Marepuanax. [Iponjeccs! nonsipusanyu B
JIvanekTpukax. [1onsipu3oBaHHOCTb U
JIA371IeKTpUUecKasi TIPOHULIAeMOCTb.
3aBUCUMOCTb OCHOBHBIX TTapaMeTpPOB OT
TeMIlepaTypbl U YaCTOThI 3/IEKTPUUYECKOTO
0J1s1. DNEeKTPOIIPOBOAHOCTh
[IA31eKTPUKOB. [IrsneKTpuueckue
riotepu. [1po6oii B 1H3/I€KTPHKAX.
OnekTpuyeckast MPOYHOCTb. OCHOBHbBIE
MeXaHW3MbI MPo00sI B ra3ax u
YKUKOCTSAX. Bupl mpobost B TBEPABIX
[IM3/IeKTPUKaX: 37IeKTpUYeCKHUH,
TeI/IOBOM, 37IeKTPOXUMUYE CKUM.
AKTHBHbIE IU3/1€KTPUKU

10

ITIK-27
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(CerHeTo3/1eKTPUKH, Mbe303/IeKTPUKH,
MTUPO3/IEKTPUKH, 37IEKTPETHI), UX
OCHOBHBIE CBOMCTBA U 00/1aCTH
npuMeHeHust. OCHOBHbBIE METO/IbI
TIO/TyYeHust TBepAbIX Tesl. OCHOBBI
TO/TyYeHHsT KOMIIO3UI[UOHHBIX U
TTOPOIIKOBBIX INU3/IEKTPUUE CKUX
MarepuasoB. M3rotoBneHue zetanei u3
TTOPOIIKOBBIX M MTOJTMMEPHBIX
KOMIIO3MIIMOHHBIX MaTepraioB

HToro

10

5 MarHuTHble MaTepHabl OO011ve cBefieHHs 0 MarHUTHBIX
MaTepuasax ¥ UxX KiacCU(pUKaLIs.
®eppo- U peppuUMarHeTUKH, OCHOBHbBIE
rapaMeTpbl ¥ UX 3aBUCUMOCTh OT
BHEIITHUX ()aKTOPOB. MarHUTOMSITKHE U
MarHUTOTBep/ible MaTepHaJIbl,
MarHUTO/[U/IEKTPUKH, (DepPHUTHI,
MaTepHaJIbl /ISl TIOCTOSTHHBIX MarHUTOB.
MarHuTHbIe MaTepyaJbl Crie[UabHOTO
HasHaueHUsl. Teopusi U TeXHOIOTUS
TepMUUYeCKOU 06pabOTKH cTanmu. XUMHKO-
TepMudeckast oopabotka. [Tonyuenne
KOMITO3UI[MOHHBIX U TTIOPOIIKOBBIX
MarHUTHBIX MaTepuasoB. M3rotoeneHue
JleTasieit U3 MeTa/lIMueCcKux 1
TIOPOIITKOBBIX KOMITO3UIIMOHHBIX
MaTepua’sioB.

Htoro

4

[1K-27

Nroro 3a cemecTp

28

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (PeAbIAYIMMHA)
U obecneurBaeMbIMH (MOC/IeYOIAMH) JUCHHIUTHHAMH

Pa3ziesibl JUCLIATIIMHBI M MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreunuBarouMu (MpeabIAyuMKi) 1

obecrieuriBaeMbIMH (TTOC/IEAYIOLAMH) JUCIIUTUTMHAMU TIPeICTaB-/IeHbI B Tabuile 5.3.

Tabsuria 5.3 - Paszesnibl AUCIUTUTUHBI M MEXIUCIIUITAHAPHBIE CBS3U

Ne pa3zenioB AaHHOW JUCLIATIIMHBI, /151 KOTOPBIX
HeoOX0oIUMO H3yueHre 00eCTIeunBaOIUX U

Ne Haumenosanve AMCLMIIIMH obecrieunBaeMbIX AUCLAILIVH

1 2 3 4 5

[IpeaecTByroLHe JUCLUATIIMHBI
1 |BeICcwasi MaTeMaTUKa + + +
2 | PapnoTtexHUYeCKUE 1€MW U CUTHAIbI + + +
3 | Pusuka + + + +
4 | Xumus + + + +
[Tocnenyroiiye JUCLUATITUHBI
1 |DnekTpoauHaMUKKa Y pacripoCTpaHeHue +
PaZiuoOBOH
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5.4. CoOTBeTCTBHE KOMIIETeHIHii, (JOpMHUPYeMBbIX NMPU U3yUeHUH JUCLUIUIMHBI, H BU/I0B 3aHATHI
CoOTBeTCTBHE KOMITETEHLUH, (OPMUDYEMBIX TIPU W3yuUeHUM [JUCLIMIUIMHBI, U BUOB 3aHSATUH
npe/icTaB/ieHo B Tabsurie 5.4
Tabmia 5. 4 — CoOOTBETCTBME KOMIETEHLMM W BHUJOB 3aHATHH, (DOPMHMPYEMBbIX TIPU H3yUeHUH
IUCIATUTUHBI

Bubl 3aHaTHM

[q¢]
o =R [
= S o
~ = = O
= = )
= jan jan o,
=1 d d

z > R bt =
g a T

g = = = T dopMbI KOHTPOJIS
= v 5 T 5
= @ 2 = 2
Q l:: = e =
N4 = I} o
= o =
i o Q
[+ O o
= S =
= @)

IK-27 + + + + KonTtposbHasi pabora,

KoHcriekT camMonogroToBky,
KomrioneHT
CBOeBpeMeHHOCTH, OTueT
1o jlaboparopHoii paborTe,
Ornpoc Ha 3aHATUSX,
BricTyruienue (goknan) Ha
3aHsTuH, Tecr, Pedepar

6. InTepakTHBHBbIE MeTOABI K ()OPMbI OPraHU3aIUH 00yUeHHA
TexHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TPy pa3HbIX (OpMax 3aHATUN B uyacaxX IPHUBEJEHbI B
Tabmumie 6.1
Tabsura 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYeHUst TIPY Pa3HbIX (hopMax 3aHATHH B yacax

WHTepakT
VHTepakTHBHbIE NHuTepakTHBHbIE
MeTtonpbl 150:3318 (S Bcero
NpakTUYecKHe 3aHATUsl | JlabopaTopHbIe 3aHATHUS
JIeKLIUU
3 cemecTp
Mo3roBoii ITypMm 2 2 2 6
Pabota B KomMaH e 2
ITpesenTaruu ¢ 2 2 4
WCII0/Ib30BaHUEM
C/1aliioB ¢ 00CyXXaeHnemM
Wroro 3a cemecTp: 4 4 4 12
Wtoro 4 4 4 12
7. JTabopaTopHbIA MPAKTHKYM
Copep>xaHue y1abopaTopHbIX paboT rpuBeieHo B Tabnuie 7.1.
Tabmuua 7. 1 — Cozep>kaHue 1ab0paTOpHBIX paboT
v L s
= 4 =
3 = =
g T
H C 6 6 S 2 &
asBaHUs paszesioB ofieprkaHue y1abopaTopHbIX paboT 2 =y
< 2 &
= 53
- e ~
3 cemecCTp
4 [TnanekTpuyecKre MaTepuasbl BnusHue Bnaru Ha ypesibHoe 4 [1IK-27
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MOBEPXHOCTHOE U yAe/IbHOEe 00BeMHOe
COTIPpOTUBJ/IEHHUE NUIJIEKTPUKOB

TemnieparypHas 3aBUCUMOCTb 4
3/1eKTPONPOBOJHOCTU TBEPAbIX
JIA37IeKTPUKOB

Ntoro

Wtoro 3a cemecTp

8. IIpakTuyeckue 3aHATUA
Cofiep>xaHue MpakTHUeCKUX paboT npuBeeHo B Tabnuie 8.1.
Tabnuiia 8. 1 — CojepskaHre MpakKTHYeCKHUX paboT

o L s
B L
S = =
Z s 8
Haspanwust paszenos Copep>kaHre MpakTUueCKUX 3aHSITUN GES = = GE
=
= o=
2 o' O
= S}
3 cemecTp
2 CocTaB, CBOICTBa, Ha3HAYEHUS DU3UKO-XUMUYECKOe CTPOeHHe 2 I1K-27
COBpPEMEHHbBIX MaTepuaioB MaTepuasioB
Ntoro 2
3 IIpoBOgHMKOBbBIE MaTeprabl ONeKTPOIPOBOAHOCTD ITPOBOJAHUKOBBIX 2 [1K-27
MaTrepuasioB
BnvsiHre TemnepaTtypsl U pUMecei Ha 2
COTIPOTHBJIEHME TIPOBOJAHUKOB
CornpoTuB/ieHre NPOBOAHUKOB Ha 2
BBICOKHX 4aCTOTax
Mertanivueckure CrijiaBbl 2
Nroro 8
4 [lusyieKTpruyeCcKre MaTepralsibl [Tonspu3saiys AU3IE€KTPUKOB 2 [1K-27
DJ1eKTPOINPOBOAHOCTh U TIPOOOMA 2
JIA37IeKTPUKOB
[TonyueHre KOMITO3ULIMOHHBIX 2
MaTrepuasioB
Nroro 6
5 MarauTHble MaTepua’bl CBolCTBa MarHUTHBIX MaTepuasaoB 2 [1K-27
Ntoro 2
Wroro 3a cemecTp 18

9. CamocrosiTesibHast padoTa
Buibl camocTosiTesbHOM paboThl, TPYAOEMKOCTh 1 (hOpMUpyeMble KOMIIeTEeHLIMH TIpe/|CTaB/IeHb! B
tabmure 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

X g
5 z S
o S E
Busbl caMocTosiTesibHOM = > T
Ha3Banusi pa3zenoB 3] = ®opMbI KOHTPOJISA
paboTsI S s 2
=S a =
o ° 2
= S
3 cemecTp
1 OcHoBBI [TpopaboTKa eKIIMOHHOTO 2 |IIK-27 Koncriekr
MaTepuaioBeZieHus U Marepuasa CaMOTMOJTOTOBKH
TeXHOJIOTUH Vitoro 2
2 CocTasB, CBOIICTBa, IToaroroBka K 2 I1K-27 KoHcriekT
Ha3HaueHHsl COBPEMEHHBIX | [IPAKTUYeCKUM 3aHSATUSIM, CcaMonoAroToBku, Ompoc
MaTeprasioB ceMHHapam Ha 3aHaTUsX, TecT
ITpopaboTKa eKLMOHHOTO 4
Marepuasa
HToro 6
3 TIpOBOJHUKOBEIE IToaroroBka K IIK-27 KomrmoneHT
Marepuasbl MpaKTUYe CKUM 3aHSATUSIM, CBOEBPEMEHHOCTH,
ceMHHapam KoHncriekT
MOTIOJTOTOBKH
IToaroroBka K 2 Ic(a OTOATOTO é
MpaKTAYe CKUM 3aHATUSIM, OOHTP O/IbHas pa OTa:r
ceMmHapam MpOC Ha 3aHATHUAX, TecT
[ToaroroBka K 2
TpakTUye CKUM 3aHATUSM,
ceMHHapam
ITogroroBka K 2
MpaKTAYe CKUM 3aHSATUSIM,
ceMHHapam
[TpopaboTKa JIeKLIMOHHOTO 4
Marepuasa
Utoro 12
4 TusnekTpuyeckue ITogroroBka K 2 IK-27 BeicTtynienue (goknan) Ha
MaTepuabl TpakTUYye CKUM 3aHATUSM, 3aHATUM, KOMITOHEHT
ceMHHapam CBOEBPEMEHHOCTH,
[ToaroroBka K 2 Koncriexr
MpaKTAYe CKUM 3aHSATUSIM, %aMOHOAFOTOBKHé
cemuHapam OHTpOJIbHas pabora,
Ornpoc Ha 3aHATUSIX,
IloaroroBKa K 2 Otuet o 1abopaTopHoi
MMPpakKTHU4YeCKHUM 3aHATUAM, pa60T€, TecT
ceMHHapam
Harnucanue pedepatoB
[TpopaboTKa 1eKIIMOHHOTO 6
Marepuasa
OdopmreHre 0TUETOB 110 4
nabopaTopHbIM paboTam
OdopmiieHre 0TUETOB TI0 4

CornacoBaHa Ha noptane N2 9901




naboparopHbIM paboTam
Ntoro 24
5 MarnutHsle matepuanel | [logroroska K 2 IK-27 BeicTtynienue (goknan) Ha
MpaKTUYe CKUM 3aHSTUSIM, 3aHATUH, KOHCeKT
ceMHHapam caMonoAroToBku, Omnpoc
Ha 3aHATUSIX
Hanucanue pedepaTtoB a3a
[TpopaboTKa JIeKLIMOHHOTO
Marepuasa
Ntoro 10
Wtoro 3a cemecTp 54
Ntoro 54

9.1. TemsbI pedeparoB
MarHuTmsArkKie Matepuasbl
MarnuToTBep/ible MaTepuasbl
LunmuHapruecKye MarHUTHBIE JOMEHbI
KommnosuijoHHble MarHUTHbIE MaTepyaslbl
HunsnekTpuueckre noTepu
BivstHue Temrieparypbl U 4aCTOTBHI I10JI1 HA MOILJHOCTb JU3/IeKTPUYeCKUX I10Tephb
[IpuMeHeHVe Mbe305/1IeKTPUKOB
[IpuMeHeHue 3/1eKTpPeTOB
JKuviKre KpyUCTasibl

LoOoONoUrWNE

10. KypcoBas pabora
He npegycmotpeno PYII

11. PeiiTuHrOBasi cUCTeMa /I/Is1 OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/ibHbBIE OLEHKH /JIS1 3/IeMEHTOB KOHTPOJIs
Tabsuria 11.1 — BanbHble OLIEHKHU /1J1s1 37IEMEHTOB KOHTPOJISI

. . MakcumasbHbIN
. MakcrManbHbIN MakcrMasnbHbIN
OneMeHTHI yueOHOM Oasut 3a epuog Bcero 3a
6amn Ha 1-yro KT ¢ |  6anut 3a mepuof,
J1esiTe/IbHOCTH Mexay 2KT u Ha cemMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHell ceMecTpa
3 cemecTp
BricTynienuve (noknan) Ha 5 5 10
3aHATHH
KomrioneHt 2 2 2 6
CBOEBPEMEHHOCTH
Koncriekr 3 3 3 9
CaMOIIO/ITOTOBKU
KoHTposbHasi pabora 10 10 25
Orpoc Ha 3aHATHAX 4 12
OTueT 1o y1labopaTopHOM 12
pabote
Pecdepar 5 10
Tect 4 8 4 16
WToro mMakcumym 3a 18 43 39 100
Nepuos
10
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Hapacrarouym utorom 18 61 100 100

11.2. ITlepecuet 0a/1/1I0B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
Tabsura 11. 2 — ITepecueT 6asiioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MakcuMaJibHOM cyMMbI OansioB Ha gaty KT 5

Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha gary KT

4
Ot 60% 10 69% OT MaKCMMaJIbHOM CyMMbI OasiioB Ha Aary KT 3
2

< 60% oT MakcuMasnbHOM cymMMbl banioB Ha gaty KT

11.3. Ilepecuet cymMmMbI 6a/IVI0B B TPAAMIMOHHYIO U MEXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY TIpe/CTaB/eH B Tabiuiie
11.3.
Tabsuiia 11. 3 — ITepecueT CyMMbI 0a/I/IOB B TPAJULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBas cymma 6asinos,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAAaHHBIN Ouenka (ECTS)

JK3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0po1110)

4 (xopolLo) (3auTeHO) 75 -84 C (xopor10)
70 -74
p— D (yZOB1€TBOPUTEJILHO)

3 (YZ0BNeTBOPUTE/BHO) (3aUTeHO) 60 - 64 E (HocpeAcTBerHo)
2 (HeyROB/IETEOPUTELHO) (He Hwxe 60 6asmoB F (HeyzmoBneTBOpUTEJILHO)

3aUTeHO)

12. Yue6Ho-MeTOqHUECKOE U HH(OPMALIHOHHOE 00ecreyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. Paguomartepuasbl U PaJMOKOMIIOHEHTHI: YueOHoe rocobue / Congatosa JI. FO., Ky3e6nbix H.
W. - 2012. 177 c. [OnekrpoHHbii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/2733,
CBOOOHBIM.
2.  Xumwus paguomatepuasnoB: Yue6Hoe rocobue / KucreneBa M. I, Hedenues E. B. - 2009. 266
C. [DnekTponHbIi pecypc] - PexkuMm moctyma: https://edu.tusur.ru/publications/1360, cBo60gHBIH.

12.2. lonoHMUTe/IbHAA IMTEpaTypa

1. TIlokpoBckuii, Penvkc HukonaeBuu. Mareprasbsl W KOMIIOHEHTHI PaZl03/1IeKTPOHHBIX
cpefcTB @ YuebHoe mocobue asist By3oB / @. H. IlokpoBckuii. - M. : T'opsiuasi uaMs-Tenekom, 2005. -
350[2] c. : un. - (YuebHoe nocobue) (CrieliiasbHOCTD JJ1s1 BBICIIMX YueOHbBIX 3aBe[jeHHi ). - Bubavorp.: c.
345-347. - ISBN 5-93517-215-1 (Hamuue B 6ubmioreke TYCYP - 71 3k3.)

2. butnep, Jlunus PaiiHronbnoBHa. Marepuasbl U 371eMeHThbl 3JIEKTDOHHOM TEXHUKHA U
TBepZOTe/NbHasi 37eKTPOHUKA : ydyeOHoe mocobue / JI. P. Butnep, P. M. KarmneBuy, II. E. TposH ;
denepasbHOE areHTCTBO 1O 00Opa3oBaHMIO, TOMCKUM TOCY[apCTBEHHBIM YHHUBEDCUTET CUCTEM
yTpaB/ieHus: U pauo31eKTpoHuKy, Kadesnpa ¢pusnueckoli 3nekTpoHuku. - Tomck : TMIIIO, 2007. - 267
c. (Hammuue B 6ubmoteke TYCYP - 33 3K3.)

3. BopoOveB, I'puropmii A6pamoBuu. CBOICTBa [JUIMEeKTPUKOB (pa3fen Kypca "®wusuka
TBepzoro Tena") : YuebHoe mocobue / I'puropuii Abpamouu BopoObeB ; MUHHCTEPCTBO 00pa3oBaHuUs
Poccurickonn  ®epepauyy, TOMCKHMM TOCYJapCTBEHHBIM YHUBEPCUTET CHUCTEM  YIIpaBlIeHUS U
paanosieKTpoHukH. - Tomck : TYCYP, 2002. - 127 [1] c. : un. - bubmumorp.: c. 127. - ISBN 5-86889-110-
4 (B mep.) (Hammuue B 6ubmioreke TYCYP - 43 3k3.)

4. TlacwiHKOB, Bnagumup BacunbeBuu. Marepuasibl 371eKTPOHHON TEXHUKH : YUeOHUK [i/isl By30B
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/ B. B. TlaceiakoB, B. C. COpokwuH. - 5-e u3f., crepeotwrl. - CII6. : Jlaab, 2003. - 368 c. : um. - (YueOHUKH
n71st By30B. CrielidanbHasi idreparypa). - [IpeaM. ykas.: c. 364-365 c. -bubmumorp.: c. 361. - ISBN 5-8114-
0409-3 (Hamuue B 6ubmmoreke TYCYP - 39 3K3.)

5. AwntunoB, Bopuc JIbBoBMY. Matepuanbl 371eKTPOHHOM TeXHUKM: 3aZiaui W BOTMPOCHI :
YuebHoe nocobue st By3oB / b. JI. Aatunos, B. C. CopokuH, B. A. Tepexos. - 3-e u3/i., CTePEOTHII. -
CII6. : Jlanb, 2003. - 206[2] c. : w1, Tabn. - (YueOHUKH Ay By30B. CrieljMasibHasi JiMTeparypa). -
bubmorp.: c. 207. - ISBN 5-8114-0410-7 (Hanmuune B 6ubmmoteke TYCYP - 101 3K3.)

12.3. YueOHO-MeToANYECKOe TOCOOHEe ¥ MPOrpaMMHoOe ofecreyeHme

1. WccnenoBaHue BAUSIHUS Bjard Ha TIOBEPXHOCTHOe U 00ObeMHOe  COTMpPOTHB/IEHUS
JV3JIeKTPUKOB: PykoBozCTBO 10 1aboparopHoi pabote / CnaBHukoBa M. M. - 2012. 15 c. [DneKTpoHHBIH
pecypc] - Pexxum poctymna: https://edu.tusur.ru/publications/1312, cBoOOAHBIH.

2. UVccnenoBaHve TemrepaTypHOM 3aBUCHMOCTH 3/1eKTPUUECKOM TPOBOAUMOCTU TBepZbIX
JV3/IEKTPUKOB: MeToanueckye yKasaHHWs K jabopatopHoi pabote / CnaBHukoBa M. M. - 2012. 13 c.
[SnekTponHsIi pecypc] - Pexxum poctymna: https://edu.tusur.ru/publications/1314, cBo60oAHBI#.

3. Marepuanbl U KOMIIOHEHTBI 3/IeKTPOHHBIX CPe/ICTB: MeToAnueckue yKa3aHUs U 3a/jaHus JJist
TIPOBeZIeHUsT ayIUTOPHBIX 3aHATUN U CaMOCTOSTe/IbHOM pabotsl ctygeHToB / Congarosa JI. FO. - 2013. 16
C. [DnekTponHHbIH pecypc] - PexkuMm goctyma: https://edu.tusur.ru/publications/2927, cBo60gHBIM.

4. TexHonoruu U MarepuasoBefieHue: MeToguueckre yKa3aHUs U 3a/laHus /Il NIPaKTHYeCKUX
3aHATUM U camocTosiTesibHOM paboTsl / CongatoBa JI. FO. - 2012. 19 c. [DnekTpoHHbIH pecypc] - Pexxum
pocryna: https://edu.tusur.ru/publications/1774, cBoOOAHBIA.

5. Papuomarepuasbl ¥ paZJMOKOMIIOHEHTHI: MeToinueckue yKa3aHUs Y 3a/laHus [171s IPOBeZleHust
NpaKkTUYeCKUX 3aHATUN no gucuurivHe / Conpgarosa JI. FO. - 2012. 29 c. [OnekTpoHHBIM pecypc] -
Pexxum foctyma: https://edu.tusur.ru/publications/1327, cBo6oAHbI#A.

12.4. Ba3bl JaHHBIX, HH()OPMAIMOHHO CTIPABOYHbIE U TOUCKOBbIE CUCTEMBI
1. OOGpa3oBarenbHbIl MOPTaT YHUBEPCUTETA
2. bubnuoreka yHHUBepCUTeTa

13. Marepua/ibHO-TeXHHYECKOe o0ecrneyeHHue JUCIUILTHHBI
JIabopatopus «Pajomarepuasbl U PaMOKOMITOHEHThD» (ayl. 427 T.K.)
YcraHOBKa /711 UCC/le[j0BaHus B/IMSIHUS BJlark Ha CONPOTUB/IEHUe MaTepHasioB
YcraHoBKa /711 MCC/1e0BaHNs BJIMSIHUS TeMITepaTyphbl Ha CONPOTHUBJIEHUE IU3/1EKTPUKOB
Tepaommetp E6-I3A
Tepaommertp E6-3
[Teub MydenbHas
Tepmornapa Xpomesb-aatoMesb

14. ®oHp OLeHOYHBIX CPe/CTB
@DOH/I, OLIEHOYHBIX CPEJCTB IIPUBeJleH B TIPUJIOKeHNUH 1.

15. MeToanuecKne peKOMeHJAL|H 10 OPraHu3aliy U3yYeHUs AUCHUILTHHbBI
be3 pekoMeH a1 1.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/T OIITEHOUHBIX CPE/ICTB IO YYEFHOU JIMCLIMTIJIMHE
MarepuanoBejieHre ¥ TEXHO/I0THsl MaTepyuasioB

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

Hanpaenenue noarotoBku (crenuanbHOCTh): 25.05.03 TexHuueckas 3KcmjiyaTranis TPaHCIOPTHOIO
pasno000pyAOBaHUA

HampaenenHocts (ripodmib): TexHHUecKas »HKCIUTyaTaldsi Paju03/IEKTPOHHOr0 000pyAoBaHMA
BO3/lyLLIHBIX Cy/{0B ¥ a3pPOIIOPTOB

dopma obyueHus: OUHAsA

dakysnbreT: PK®, PagnoKoHCTPYKTOPCKUM aKynbTeT

Kadegpa: KUIIP, Kadegpa koHCTpyHpoBaHus U MPOU3BOACTBA pajuoaninaparypbl

Kypc: 2

Cemectp: 3

YueOHbIi 171aH Habopa 2011 roza

Pa3paboTuuku:
— [Houent kad. KYIP Kuctenesa M. I.

3aueT: 3 cemecCTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[1K-27 TOTOBHOCTBIO K YUaCTHIO B BBITIOJTHEHUU HomkeH 3HaTh B3auMOCBS3b MeXIY
OTBITHO-KOHCTPYKTOPCKHX pa3paboTok COCTaBOM, CTPYKTYPOM M KOMILJIEKCOM
TPAHCIIOPTHOT'O Pa/i03JIEKTPOHHOTIO CBOWCTB MaTepyasoB, IPUMEHSIEMbIX B
obopyzoBaHust P3A; ocHOBBI (hOPMUPOBaHUS CTPYKTYPbl

pasioMaTepuasoB U MOTy4YeHUs
MaTepuasoB C 33/laHHbIMHA CBOMCTBaMU;
HomkeH ymeTsb PaijioHa/bHO BEIOMpATh
pajomarepuanbl pu pa3pabotke POA c
yueToM Ha3HaueHusl, yCI0BUM
3KCIUlyaTalyy, CTOUMOCTH U TeXHOJIOTUHU
V3rOTOB/IEHUS U3/|e/Ns;

HomkeH Bnazets MeTosamu onpezesieHus
Pa3MUUHBIX (U3UKO-XUMUYECKUX U
/IeKTPUUeCKUX I1apaMeTpoB MaTepuasos.;

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OLI€EHWUBAHUS KOMITETEHIMM Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

ITokasarenu u
3HaThb YMmeTb Bnagets
KPUTEPUH
OtmuHo (BeicOoKuH | ObnazmaeT dakTrueckumu | ObaaeT fyuarna3oHOM KouTponupyet paborty,
YPOBEHb) Y TEOpeTHUeCKUMHU MIPAaKTUYeCKUX YMeHUH, TIPOBOZIUT OLIEHKY,
3HAHUSIMH B TIpe/ieiax TpeOyeMbIX /JIsi Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHUst
MIPUMEHUMOCTH nipobeM
Xoportio (6a30Bbiii | 3HaeT (GakThl, NpUHIUIEIL, |O6/MagaeT qUara3o0HOM bepeT 0TBeTCTBEHHOCTh 3a
yPOBEHbB) TpoLIeCChl, obIIHe TIPaKTHUUeCKUX YMEHUH, 3aBepllIeHNe 3a/1au B
TIOHSATHS B Mpejienax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
n3yyaeMoi obacTu oripeZie/ieHHBIX TIP00JIeM B | IPUCTIOCcabIMBaeT CBOe
obsacTu Uccie[OBaHuUs TioBe/ieHue K
00CTOsITENTHCTBAM B
pelieHUH pobiem
YnoBnetBopuTenbH | ObOnazaeT 6a30BbIMU OO6saiaeT OCHOBHBIMU Paboraet npu rpsiMomM
0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
yPOBEHb) 7151 BBITIOJTHEHHST TIPOCTBIX
3ajay

2 Peamu3anus KOMIIETeHI[UIH

2.1 Komnerennusa ITK-27
[TK-27: TOTOBHOCTBIO K YYaCTHIO B BBITIOJTHEHUU OIBITHO-KOHCTPYKTOPCKHMX Pa3paboToOK
TPAHCIIOPTHOTO Pa/IM03/IEKTPOHHOTO 000PYAOBaHUS.
st bopMUpOBaHUS KOMITETEHIIUK HEOOXO[UMO OCYIIeCTBUTh Psifi 3TANOB. DTarbl GOPMUPOBAHUS
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KOMITeTeHI[UM, TIpUMeHsieMble [ijis 3TOr0 BUJbl 3aHSATUM U HCIO/b3yeMble CpPeACTBa OL|eHUBaHUS
TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabsuria 3 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UH U UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

CBOMCTBA Y THUIIbI 371EKTPO-
TeXHUUE CKUX MaTepHasioB;
OCHOBHBIE TTOHSTHS,
OoTIpe/ie/IeHUs], TEPMHUHBI;
MOZIe/T! U MEeTO/Ibl,
WCITI0/Th3yeMble /1S
M3yJeHust 00BEKTOB
JTUCLIATITUHBI

€CTeCTBO3HaHUS, XUMUU U
BbIOMpPATh METO/IbI
WCCIIe/IOBaHuS,
COOTBETCTBYIOILHE
T0CTaB/IeHHO 3aziaue,
BBIOMpATh MOZe/TN
HCC/IelyeMOM CUCTeMbI U
000CHOBBIBaTb CBOM
BbIOOD; CTPOUTH
MaTeMaThyeCKre MOJIeJH C
TipUMeHeHreM CpeJiCTB
BBIUHC/TUTE/TbHON TEXHUKH
Y TIPUKJ/IaTHOTO
MIPOTPaMMHOTO
obecrieuenust, 060011[aTh U
WHTEPNpPeTUPOBATh
TIO/TyYeHHbIe pe3y/IbTaThl;
BBITOJIHSITh PaCUeThl
OCHOBHBIX TTapaMeTpPOB
3JIEKTPO-TEXHUYE CKUX
MaTepua’sioB;
TI0/Tb30BaThCSI
o011ieHayyHOM 1
crieliaibHOM
JIuTepaTypou

CocraB 3HaThb YMmeTb Bnagets
CopepxaHue [omkeH 3HaTb OCHOBHBIE | IIpUMeHsATh 3HaHUSA HaBbikamu BeIOOpa
3TaroB (b13UKO-XUMUYeCcKre MaTeMaTuKu, HU3UKU U MeTOZ,0B MCC/Ie[J0OBaHus,

Mojiesieli uccienyemMoi
CUCTEMBI U
WHTepIrpeTaLuu
pe3y/bTaToB
HCC/IeJOBaHUS CBOMCTB
3/IEKTPO-TEXHUUE CKUX
MaTepuasioB; HaBbIKaMHU
0 aHaIn3y
pa3HO00pa3HbIX
TIPOIIECCOB B TBEP/IbIX
TeJiax; anrpoKCUMAaIU U
aHaJTU3a YHCIOBBIX
pe3y/bTaToB Hab/FoIeHUH

Bunbl 3aHATHI

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* lHTepakTUBHBIE
nabopaTopHbie 3aHSITHS;
* VHTepaKkTUBHbIE
JIeKLVY;

* [IpakTrhueckue
3aHATUS;

* JlaboparopHble
3aHATUS;

* Jlekuuu;

* CamocTosTe/bHas
pabora;

* NHTrepakTuBHbIE
TpakTUYeCKUe 3aHATHS;
* NHTrepakTuBHbIE
nabopaTopHbie 3aHSTHUS;
* JHTepakTUBHbIE
JIeKLUY;

* [IpakTuueckue
3aHATUS;

* JlabGopaTopHble
3aHATHS;

* Jlekuuuy;

* CamocTosiTe/ibHast
pabora;

* lHTepakTUBHEBIE
TpaKkThYeCKue 3aHsATHUS;
* lHTepakTUBHEBIE
nabopaTopHbie 3aHSITHS;
* JlaboparopHbie
3aHATHUS;

* CamocTosiTe/bHas
pabora;

Ncronb3yembie
cpefcrTBa
OLleHUBaHUs

* KoHtposbHast paboTa;
* Ortyert no
nabopatopHoii pabore;

* Ornipoc Ha 3aHATHUSIX;

* BeoicTyninenue (goknag,
) Ha 3aHATHY;

* KoHcnekT
CaMOTIOAATOTOBKY;

* KoHnrposnbHast pabota;
* Otyer no
nabopatopHoii pabore;

* Onpoc Ha 3aHATHUSAX;

* BeicTynieHue (f0K1az
) Ha 3aHATHY;

* KoHCcrekT
CaMOTIOATOTOBKH;

* Ortuet o
naboparopHoii pabore;

* Brictynienue (goknazn
) Ha 3aHSITHH;

* Pedepar;

* 3auert;
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» Tecr; * Tecr;
* Pedepar; * Pedepar;
e 3auerT; * 3auer;
@dopMyIMpOBKa MOKasaTesie W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmumie 4.
Tabsuria 4 — TTokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb YMmeTb Bnagets
OT1/muno * O6napmaet * O6nagaer * Bnazgeer HaBBIKAMH
(BBICOKMI YPOBEHb) | TEOPETUUEeCKUMU MpaKTUYe CKUMU H3MepeHUs], aHa/In3a
3HaHUSMU B 061acTu YMEHUSIMH, HcceyeMbIxX
MaTepuanioBefeHus1 C HEoOXOUMBIMU [1Is] XapaKTepUCTUK U
TTIOHMMaHueM I'DaHuL} CaMOCTOATEJIbHOTO MO/IeTMPOBAHUS CBOMCTB
TIPUMEHHUMOCTH. ; pelleHus 3ajau 3J1IeKTPOTEXHUUECKUX
TOBBIIIIEHHOM MaTepuasoB;
CJI0KHOCTH;
Xoporo (6a30Bblii | ¢ 3HaeT NPUHLMIIEL, * O6nagaer * Bnageer
ypOBeHb) IIpOLIeCCHI, 06LuI/Ie MNpakKTH4YeCKHMU TepMHHOHOFHeﬁ,
TIOHATUSA B TIpefiesiax YMEHUSIMU, OCHOBaMU U3MepeHUsl,
H3yuaemMoi 06/1acTy ; HeoOXOAUMBIMU 1J1sT aHa/IM3a u
pellieHus] TUTOBBIX 33/lau | MO/ eMPOBAHUs CBOMCTB
B 00/1aCTU UCC/IE/IOBAHUS; | 37IEKTPOTEXHUYUE CKUX
MaTepuasos;
YIOB/IETBOPUTE/IbH | * 3HAeT MPUHIUIILI, * O6namaet ocHOBHBIMH | * MoxeT 3¢heKkTUBHO
0 (TIOpOroBEIi Tnipotiecchl, obriue yMeHUsiIMU, TpeOyeMbIMU | paboTaTh Moj
YPOBEHb) TIOHSITUSA B TIpefiesiax J/1s1 peLLeHus MPOCThIX HabmoieHremM
M3ydaeMou 00/1acTH ; 3a/a4 ; Tipero/iaBaressi;

JesiITeIbHOCTH, XapaKTepU3yHIIMX —3Tarlbl

3 TunoBble KOHTPO/IbHbIE 3a/laHUA
[l peany3aliiu BhIIIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl MCIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3a/laHUsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKA 3HaHWM, YMeHHWH, HaBBbIKOB W (W/IK) OIbITa

oOpa3oBareibHOM MPOTrpaMMbl, B C/IeAYIOIEM COCTaBe.

HOHHM3al|UH

aToMa’?

3.1 Bonpockl Ha CaMOMNOATOTOBKY
— UYem pasnmuaroTCsd NPOBOAHUKY, TNOIYNPOBOAHUKM M AW3MeKTpUKU? UTO Takoe >SHeprus

Yto Takoe

SHeprus

CpoAaCTBa dTOMa K

1ekTpoHy?  UTto

(opMUpoBaHHs KOMITeTEHI[MM B TIPOL[eCCe OCBOEHUS

TaKoe

JIeKTPOOTPULIATEe/ILHOCTE? Kak BO3HMKAaeT WMOHHAd, KOBa/leHTHasd CBA3b? UYTO Takoe MeTa/lyinyeckas
cBsi3b? Ha3zoBuTe BUBI MEXMOJIEKY/ISPHBIX CBsi3el. OCHOBHBIE 3/7eKTpUYecKre TapaMeTpbl MeTasljloB.
Kak 3aBUCHT y#e/lbHOe CONPOTUB/IEHHME MeTa//IoB OT TeMreparypbl? Kak 3aBUCUT yaesbHOe
COTIPOTUB/IEHWE METa/IJIOB OT NIpUMecei U pyrux AedekToB? UTo Takoe TemrepaTypHbIN KO3 (HULMEHT
VAEe/IBHOTO CONnpoTHB/aeHuss? OCHOBHBIE 3/IeKTPUUECKHe CBOMCTBA MeTa/UIMYeCKUX CIulaBoB. UTo Takoe
VHTepMeTasyinyeckre coefvHeHus1? UTo Takoe mnossipusanusi? [laiiTe ornpejeneHye MoJsipu30BaHHOCTH,
NOJIIPU3YEMOCTH,  [U3JIeKTPUYeCKOW TpOHMIIaeMOCTH. Bupel  nonspusanum. Kak — 3aBuUCHT
[JV/1eKTpUuecKasi  IPOHULIAeMOCTb  OT  TeMIlepaTypbl?  OJIeKTPOIIPOBOLHOCTb  [IM3JIEKTPHUKOB.
Hwsnexkrtpuueckue norepu. YTo Takoe TaHreHC yrvjia AU3/AeKTpUUYeCKUX IoTepb? OCHOBHBIE CBOMCTBA
CerHeTo3/1eKTPUKOB. [Ibe303/1eKTpuku. OnekTpeTbl. Kuzpkue Kpuctamibl. Knaccudukalys MarHUTHBIX
MarepuasnoB. [Iua- u napamarHeTuku. deppo- 1 pepprmMarHeTvku. KprBass HaMarunuvBanusi. Yto Takoe
MarHUTOMSTKMe U MarHUTOTBEep/ble MaTepuarbl?

3.2 TecToBble 3aJaHUA
— Pasgen "CocraB, cBoOlCTBa, Ha3HaueHWs] COBpeMeHHbIX MarepuanoB". 1. Hamuiure
BbIp@KeHWe /i1 JIeKTPOOTpULIaTeIbHOCTH.  Pacmmdpyiite  BXofsiiyde  Tyda  CUMBOJIBL
O/eKTPOOTPULIaTeTLHOCTh MeTayioB (0Oosblile, paBHA, MeHbIIle) 37eKTPOOTPHUIIATEIbHOCTH TaJIOTeHOB.
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[TonuepkHUTe Hy>XHBIM BapuaHT. 2. KakoW BuZ CBSI3U (HaNMILWTE ee Ha3BaHWe) OCYIECTB/SIETCS B
Mosiekyse NaCl u Kakve 13 repeunc/ieHHbIX CBOMCTB Me)KaTOMHBIX CBsi3eld MOTYT eld COOTBETCTBOBATh?
OTMeTbTe BCe BO3MOXHbIE BapUaHThl. 1)Hacklllaemasi 2)HeHachbllljaemasi 3)HaripaBjieHHass 4)
HeHaripaB/ieHHasi 5)rnosisipHasi 6)HeronsipHasi Pasmen "TIpoBosHuKOBble Marepuanbl’ 1. 3aBUCMMOCTh
YZeJIbHOTO COTPOTMBJIEHUS] OT COZepyKaHus KOMIIOHeHTa «B» B cruiaBe «AB» umeet, B cpeiHeM, BU[
KPUBOW C MakKCUMyMOM, Ha ()OHe KOTOPOTo Hab/Ir[aloTCsl pe3kue MUHUMYMbI, KaK Ha3bIBaeTCsl TaKou
crtaB? D10 00yc/ioB/eHO (BbIOepUTe BepHBIM BapwaHT) 1) yMeHbIIEHHMEM KOJIMYecTBa [1e(heKTOB
KPUCTa/UTMYeCKOM CTPYKTYpbl 2) yBelMueHHeM OCTaTOYHOTo corpoTtuBieHus Joct 3) obpa3oBaHueM
BeIlleCTB C HOBOM KPUCTA/UIMYECKON CTPYKTYpOil 4) yMeHbllIeHHeM paccesiHUsl 37IeKTPOHOB Ha (POHOHaX.
2. CorpoTtuBiieHre, 00yC/IOB/IeHHOe paccessHWeM 37eKTPOHOB Ha cratuueckux Jedektax (Joct) 1)
YBEJIMUMBAETCS C POCTOM TeMITepaTyphl 2) CTPEMUTCS K HY/IO 1pu Temriepatype, 6imskoit k 0 K 3) He
3aBUCUT OT TeMIlepaTtypbl. BbiOepuTe BepHbIM BapuaHT. Pazmen "[Iusnekrpuueckre marepuasnbl’ 1.
[Tonsipr30BaHHOCTH paBHA 1) 3/IEKTPUYECKOMY MOMEHTY BCEro 00bema JIU3IeKTPUKA, 2) TIOBEPXHOCTHOU
TUIOTHOCTU CBSI3aHHBIX 3apsi/ioB, 3) CyMMapHOMY O0ObeMHOMY 3apsifly AW3/TeKTpPHUKa, 4) 37eKTpruueCcKoMy
MOMEHTY, TIPUXOAAIIeMyCsi Ha eJuHUI]y oObeMa. Bribepure Bce BepHble BapHaHTHL. 2. B pesymbrare
TIOJISIpU3al[uM B TU3JIeKTPYKe HabsmoaeTcs 1) anekTpuueckuii Tok 2) ocnabsieHue 3/1eKTpUYeckoro Toss
BHYTPM [U3MEeKTpUKa 3) yBeJWUYeHUEe KOHLIEHTpalMd CBSI3aHHBIX 3apsifioB  4) TOsIBJIeHUe
HECKOMITEHCMPDOBaHHOTO  CBSI3aHHOTO 3apsiia Ha [IOBEDXHOCTU [U3JEeKTpPUKAa 5) yBeIuueHHe
3JIEKTPUUECKOTO 101 BHYTPH AWA/IeKTpHKa 6) yBennueHHe KOHIIEHTpAld CBOOOAHBIX 3apsifioB 7)
nedopmaiiusi Matepuasna. [loquepkHHTe BCe BepHble BapuaHThl. Pa3znen "uanekrpuyeckve mMarepuabl”
1. HeoGxoauMBbIM yc/ioBHeM Hannuusi be3o3ddekra B KpUcTasie siBisieTcs: 1) Hanuuye B HeM TJIOCKOCTH
CUMMETpHH 2) Hajauuhe MOHOB KPEMHMS M KUC/I0poAa 3) OTCYTCTBUE L|eHTpa CUMMeTpuu 4) Haauuue
CIIOHTAHHOM TIO/ISIPH3allik 5) OTCYTCTBHEM BpalllaTebHOM OCH CUMMeTPUH 4-r0 Topsifka. Beibepure
BepHbIM BapuaHT. 2. KpuBas mossipusaljui — 3TO 3aBUCUMOCTh 1) MOMSpH30BaHHOCTU CEeTHETO3/IeKTPUKA
OT TeMmIlepaTypbl 2) AU3JIEKTPUUECKOM IMPOHHWLaeMOCTH OT HaNpsUKeHHOCTH 3/IeKTPUYeCKOro mnoss 3)
TO/IIPU30BAHHOCTH OT HAaMpsUKEHHOCTH 3/1IeKTPUYECKOro mossi 4) OoCTaTOYHOM IOJISIPU30BAHHOCTH OT
HaNpsUKeHHOCTH  JIEKTPUYECKOr0 MO 5) MO/MSAPU30BAHHOCTA OT YacTOTHI 3JIEKTPUUECKOTO ITOJISL.
BribepurTe BepHbIii BAPUAHT.

3.3 TemnbI pedepaTroB

— Ilbe3o3nekTpyueckre Mmarepuasbl U UX IpuUMeHeHHe. IIprMeHeHMe TepMO3/1€KTPETOB.
[IpuMeHeHHe cerHeTO3/1eKTPUKOB. [1priMeHeHre ¢peppomarHeTUKOB. [IprMeHeHue ¢peppuTtoB. MaTepuasbl
JJ1s1 TIOCTOSIHHBIX MAarHUTOB. MarHuTHble Marepuasbl CIeLjMaJbHOIO Ha3Ha4YeHUs. TepMOMarHvTHbIe
MaTepuaribl.

— IIbe3o3anekTpuueckve Marepuasbl M MX IpMMeHeHHWe. [IpvMeHeHHe TepMO3JIEKTPETOB.
[TpumeHeHUe cerHeTO3/1eKTPUKOB. [IpuMeHeHMe eppoMarHeTUKOB. [IpuMeHeHue heppuToB. Marepuaisl
JJ/1s1 TIOCTOSIHHBIX MarHuTOB. MarHuTHble Marepuasbl CIleL[MajJbHOr0 Ha3HaueHUs. TepMOMarHUTHbIe
MaTepuaJlbl.

3.4 Tembl OIPOCOB Ha 3aHATUAX
— OOmue cBefieHUs O MarHUTHBIX MaTepyuanax MW UX Kiaaccudukaims. Peppo- u
(heppvMarHeTHKH, OCHOBHbIE TIapaMeTpPbl U UX 3aBUCHMOCThb OT BHELIHHUX (AaKTOpPOB. MarHUTOMSTKHE U
MaTrHUTOTBep/ible MaTepUasibl, MarHUTOAUI/IEKTPUKH, PeppUThI, MaTepuasbl AJisd TTOCTOSHHBIX MarHUTOB.
MarHuTHble Marepuasbl CIelaJbHOr0 Ha3HaueHWs. Teopus W TeXHOJOTHsS TepMHueCKod o0paboTKu
cTamu. XUMHKO-TepMUuecKkass o0paboTka. ITonmyuyeHHe KOMITO3WUIIMOHHBIX W TOPOIIKOBBIX MarHHUTHBIX
MaTepuanoB. MI3roToBneHue JjeTaneil U3 MeTa/uInueCKHUX U MOPOIIKOBBIX KOMITO3ULIMOHHBIX MaTepuasoB.

3.5 Temnbl 0K/1a/10B
— MarHurMsrkue marepuasbl
— MarHuTroTBep/ible MaTepraJbl
— lwiiHapuyecKrie MarHUTHBIE JOMEeHbI
— KoMmnosuiMoHHbIe MarHUTHbIE MaTepUalibl
— [vsnekTpuueckre roTepu
— BiusiHue TemnepaTypbl U UaCTOThI MOJISt HA MOIHOCTD AN3/IEKTPUUECKUX TIO0TePb
— [IpumeHeHue Mbe303/1EKTPUKOB
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— IIpumeHeHue 371€KTPETOB
— JKuzkue Kpucrasuibl

3.6 TeMBbI KOHTPO/IbHBIX padoT
— 3aBUCUMOCTb Y/IeJIbHOTO COMNPOTUB/IEHUSI OT TeMmIlepaTrypbl. TemmepaTypHbli KO3((ULeHT
COTIPOTHUBIIEHNsI YAe/NbHOro comnportusneHus. IlpaBuno Marruccena. 3akoH Hopprerima. BiusiHue
YaCTOTbl ~ HampsDKeHUsI  Ha  COINpOTHB/IEHHWe  TIPOBOAHMKOB.  [lomspusanusi  [U3JIEKTPHKOB.
ONeKTPONPOBOJAHOCTbL  AUS/IEKTPUKOB.  3aBUCHMOCTb  3JIGKTPOIIPOBOAHOCTU  AUSJIEKTPUKOB  OT
TeMIlepaTypsl. [JuanekTprueckue notepy. TaHreHC yria JU3/1eKTpUUeCKUX 1oTephb.

3.7 TembI 1a00pPaTOPHBIX PadoT
— BnwusHue Brard Ha yJe/lbHOe TIOBEDXHOCTHOE W yaenbHOe 00beMHOe COTPOTHBJIEHUE
[IA371eKTPUKOB
— TemnepaTypHasi 3aBUCUMOCTb 3/IeKTPOITPOBOAHOCTU TBEP/bIX AU3JIEKTPUKOB

3.8 3auér

— IlpuMep THUIIOBOrO TeCTOBOroO 3ajaHus g 3adeta buser Ne 1 1. Kakue cuibl y4acTBYHOT B
nporiecce oOpa3oBaHWsi WMOHHOM CBsi3u? 1)MHAYKLIMOHHas cuia 2)cuia JlopeHTLHa 3)Ky/JIOHOBCKHE
3/IEKTPOCTaTUUeCKre CWIbl 4)Cuibl 0OMEHHOTO B3aMMOJIEMCTBUS 5)AUIO/ILHO-OPHUEHTAIL[MOHHAsT CUJIa.
Kakue cuibl y4acTBYIOT B mpoljecce oOpa3oBaHUsI KOBaJIeHTHOUW CBs3U? 1)MHAYKIMOHHAsi Cujia 2)Ccusia
JlopenTiia 3)Ky/JIOHOBCKHE 3/IeKTPOCTaTUUYeCKHe CUIIbI 4)CHbl 0OMEHHOTO B3aMMO/IeHCTBUS 5)AUTIONBHO-
OpHeHTallMOHHasi cuia. B Kakux BelllecTBax CyIleCTByeT 4YuCTas KoBajieHTHasi CBs3b? 2. Hammuue
J€(EKTOB TIPUBOIMT K..uvenneennenneeneenneaneeneenneaneennennes PEry/IsIPHOCTH pelleTKU (BCTaBbTe HY)KHOE
cs10B0). Ha pucyHke mokasaHa cxeMa KpUCTa/l/iMueckoi perieTkd. CTpenkoi ykas3aTb Ha JeeKT U JiaTh
eMy MpaBwibHOe Ha3BanHne. 00000 0000000000000 0000O0OIOOOOOOOS.
YienbHOe CONPOTHB/IEHHWE UHCTBIX META/UIOB  ...eueerneennenneennennenne C PpOCTOM TemmepaTrypbl. JTO
o0ycsioBsieHo 1) yBe/MueHHeM KOHIIEHTPALUK 37IeKTPOHOB 2) paccesiHWeM 3/IeKTPOHOB Ha (hOHOHax 3)
YMEHBIIIEHHEM KOHIIeHTPALUX /IEKTPOHOB 4) yMeHbIIIeHHeM JJTMHbI CBOOOIHOTO TIpobera 371eKTPOHOB 5)
paccestHUeM 37eKTPOHOB Ha cTaTthueckux Jedekrax. OTMeTbTe BepHble BapuaHThl. 4. OcTaTo4yHOe
yZAe/bHOe COTpPOTHB/IEHHE MeTa/la — 3TO 1) CONpOTHB/EHHEe, KOTOPOe OCTaeTCs B MeTasiie MpU ero
riepexofie B CBePXIIPOBO/sIILiee COCTOsTHUE 2) COTMPOTHBI/IEHHe, KOTOPOe Hab/IraeTcst TIpYU Temrieparype,
omskori k 0 K B Merasniax, He TepexOfsiMX B CBEPXIPOBOJsIee COCTOSHME 3) COMPOTHBJIEHHE,
o0yc/ioOB/IeHHOe paccesiHUeM HOCHTesel 3apsifja Ha ¢oHOHax 4) COMpoTHB/IeHHe, O00yCIOBIeHHOe
paccessHHeM HOCHTeNleld 3apsja Ha CTaTUyecKux Jedekrax b5) compoTuBiieHue, 00yC/IOB/IEHHOE
pasorpeBoM MeTasljia MpU NPOMyCKaHWW uepe3 Hero Toka OTMeTbTe BepHble BapUAHTHI 5. DJIeKTPUUeCKoe
COTIPOTUB/IEHHE CITJIaBOB 1) MEHbIIIe COMPOTHB/IEHHUS OT/I€/IbHBIX KOMITIOHEHT 2) OO0JIbIIe COMTPOTUB/IEHUS
YHCTBIX MeTa/UIOB M3-3a Toro, uto Joct > IT 3) Gosbllie COTIPOTUB/IEHUS] YHUCTBIX METa/UIOB M3-3a TOTO,
0T>0ocT 4) MeHbIlle COTIPOTUB/IEHUs] YUCTHIX METa/I/IOB M3-3a TOTO, UTO yBeJMUMBAETCS] KOHLIEHTpal[usi
3/1IeKTPOHOB. Bribepurte BepHbiii BapuaHT. Busetr Ne 1 6. Tlonspusanusi Aus/ieKTpUKa 00ycoBIeHa
cMellieHreM (BbIOepuTe BepHbIM BapraHT) 1) CBOOOAHBIX 3apsiioB, 2) CBA3aHHBIX 3apsi/ioB, 3) CBOOOHBIX
W CBsI3aHHBIX 3apsifioB, 4) 3apsiioB, 3aXBaueHHBIX Ha JIOBYIIKH, Ha PacCTOSIHUSI (BbIOEPUTE BepHBIM
BapuaHT) 1) Oosbllle, UeM MeXKaTOMHbIe 2) COM3MepPUMbIe WM MEeHbIIle, UeM Me)KaTOMHbIe 3) Oosblile,
YyeM TOCTOSIHHAsI pelleTKH. B pesysbTare mosisipu3alvy B JUJIeKTpYKe HabsmonaeTcs (TIoAuepKHNATE BCe
BepHbIe BapUaHTHI) 1) 3/IeKTPHUUECKUI TOK 2) 0c/1ab/ieHre 37eKTPUUeCKOTo TIO/sl BHYTPH JU/IEKTPUKA 3)
yBeJMueHue KOHLIeHTpal[MM CBS3aHHbIX 3apsfoB 4) MOsiBleHHe HeCKOMIIEHCUPOBAHHOIO CBSI3aHHOTO
3apsifia Ha TIOBEPXHOCTH [UJIeKTPUKa 5) yBelMUeHHe 37eKTPUUYeCKOro M0/l BHYTPU AU3IEKTpUKa 6)
yBeJInyeHre KOHLIEHTPAL[ui CBOOOIHBIX 3apsifioB 7) AedopMariys Matepuana. 7. st KaKux AU3/1eKTPUKOB
XapakTepHa MOHHO-pe/iakCcallioHHas monsipyu3auusa? C  pocToM TeMmriepaTypbl BpeMsi peJiakcalyu
(BbIOEpUTE BepHBIN BapvaHT) 1) yMeHbIIIaeTCs 0 JIMHEMHOMY 3aKOHY 2) He W3MeHsieTCsl 3) pacTeT 10
JIMHEeWHOMY 3aKOHY 4) 3KCIOHEHLIMa/IbHO YMEeHbIIAeTCs 5) yMeHbIIaeTcsl Mo CTereHHOMY 3akoHy. 8. Kak
V3MEHUTCSl 3aBUCUMOCTb TJIOTHOCTH TOKAa OT HamnpsUKEHHOCTH S7eKTPUYECKOrO TMoJis B Tras3ax, eciu
YBeIMUNUTh MHTEHCUBHOCTb BHEILIHET0 MoHW3aropa? 1) TOK He 3aBUCUT OT UHTEHCHBHOCTH BHEIITHEro
VMOHM3aTopa 2) YBEJWUWUTCS 3HaueHHWe TOKa HacbllleHWs 3) YMEHBILIMTCS 3HauyeHWe TOKa HacChILeHUs
Buibepute BepHble BapuaHThl. 9. Kakasg W3 TpUBEJEHHbIX 3aBUCMMOCTENM TPaBHU/ILHO OTPakKaeT
3aBUCUMOCTb TaHreHCa yI/jia TMoTepb B HEMOJISIPHOM [JU3JIeKTPUKe OT YacTOThl? YKas3aTb CTPEKOM Ha
rpaduk. f 10. KpuBas momsipv3alii — 3TO 3aBUCHMOCTh 1) TIO/SIPU30BAaHHOCTH CETrHETO3/IeKTPUKA OT
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TeMIleparypel 2) AW3JeKTPUYeCKOM TNPOHULIAEMOCTH OT HalpPSDKeHHOCTH 3JIeKTPUYeCKoro mnons 3)
TIO/ISIPU30BAHHOCTH OT HAIPSDKEHHOCTH 3/1eKTPUYeCKOro 1o/ 4) OCTaTOYHOM MOJISIPU30BaHHOCTU OT
HaNpsUKeHHOCTH  JIeKTPUYECKOr0 MO 5) TMO/SAPU30BAHHOCTA OT YacTOTHI 3JIEKTPUUECKOTO ITOJISL.
BribepuTe BepHbIil BapyaHT.

4 MeTtognueckye MaTepHaJsibl
[nsi obecrieueHusi mporiecca oOyueHHs U pelleHus 3a7ad 00y4yeHUsi MCIIOb3YIOTCS CIeAyIoIe
Marepuarbl:
— MeToJuuecKhe Marepuarbl, Orpeje/siolide TpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITa [eATeTbHOCTH, XapaKTepH3yIOLIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas /MTEparypa
1. Paauomartepuasbl U PaJJMOKOMIIOHEHTRI: YueOHoe rocobue / Congatosa JI. FO., Ky3e6Hbix H.
W. - 2012. 177 c. [OnektpoHHbI! pecypc] - Pexxum poctyna: https://edu.tusur.ru/publications/2733,
CBOOO/HBIM.
2. Xumwus paguomatepuanoB: Yue6Hoe rocobue / KucreneBa M. I, Hedenues E. B. - 2009. 266
C. [DnekTponHHbIN pecypc] - PexkuMm goctyma: https://edu.tusur.ru/publications/1360, cBo60HBIA.

4.2. lonoHMTe/IbHAA IMTeparypa

1. TlokpoBckuii, ®enukc HwukonaeBuuy. Marepuanbl W KOMIIOHEHTbI PaJiMO37€KTPOHHBIX
cpencTB : YueGHoe rocobue st By3oB / @. H. TlokpoBckuii. - M. : Topsiuasi munusi-Tesnekom, 2005. -
350[2] c. : un. - (YuebHoe nocobue) (CrielitasbHOCTD JJis1 BBICIIMX YueOHbBIX 3aBefieHHi). - Bubmmorp.: c.
345-347. - ISBN 5-93517-215-1 (Hamnuue B 6ubmioreke TYCYP - 71 3k3.)

2. butnep, Jlunua PaiiHronppoBHa. Marepuanbl U 3/1eMeHTbl /I€KTPOHHOM TEXHUKUA U
TBepJOTe/IbHasi JIeKTPOHWKa : yuyeOHoe mocobue / JI. P. Butnep, P. M. KanuneBuu, I1. E. TposH ;
denepasbHOE areHTCTBO MO 00pa3oBaHWIO, TOMCKWM TOCYZAPCTBEHHBIM YHHUBEPCUTET CUCTEM
yrpaB/ieHust U paiio3/eKTpoHukH, Kadenpa ¢usnueckoii snekrponuku. - Tomck : TMIO, 2007. - 267
c. (Hammume B 6ubmoteke TYCYP - 33 3Kk3.)

3. BopobweB, I'puropmii AbpamoBuu. CBoiicTBa /AW3/IEKTPUKOB (pa3fesn Kypca "®Pusumka
TBepAoro Tena") : YuebHoe nmocobue / I'puropuii Abpamouu BopobbeB ; MuHMCTEpCTBO 06pa3oBaHUst
Poccuiickoit  ®epepanuy, TOMCKUI TrOCyJapCTBEHHBIM YHUBEPCHMTET CHUCTEM YIIpaB/leHUs U
paro31eKTpoHuKH. - Tomck : TYCYP, 2002. - 127 [1] c. : un. - Bubmmorp.: c. 127. - ISBN 5-86889-110-
4 (B mep.) (Haymmure B 6ubmmoreke TYCYP - 43 3k3.)

4. TlaceiHkoB, Bragumup BacuibeBuu. Martepuasibl 371eKTPOHHON TEXHUKH | Y UeOHUK [/ By30B
/ B. B. ITaceiakoB, B. C. CopokuH. - 5-e u3g., crepeorur. - CII6. : Jlans, 2003. - 368 c. : un. - (YueOHUKH
Juist By3oB. CrieljuanibHas iuTeparypa). - IIpeam. ykas.: c. 364-365 c. -bubmmorp.: c. 361. - ISBN 5-8114-
0409-3 (Hamuue B 6ubmoreke TYCYP - 39 3k3.)

5. Amntunos, bopuc JIbBoBUU. Marepranbl 3/1€KTPOHHOW TEXHUKW: 3a/jaud U BOMNPOCHI :
YuebHoe nocobue asisi By3oB / B. JI. Aatunos, B. C. CopokuH, B. A. Tepexos. - 3-e u3f., CTepeoTHIl. -
CII6. : Jlanb, 2003. - 206[2] c. : wi., Tabn. - (YueOHuku s By3oB. CrieljdajibHasi JUTEpaTypa). -
bubmorp.: c. 207. - ISBN 5-8114-0410-7 (Hamuure B 6ubmoreke TYCYP - 101 3k3.)

4.3. YueOHO-MeTOAMYECKOE MTOCO0He U MPOrpaMMHoOe ofecrieueHHe

1. WccnenoBaHue BIUSHUS B/ard  Ha TIOBEPXHOCTHOE W 0ObeMHOe  COMPOTHB/IEHUS
JU3JIEKTPUKOB: PykoBozcTBO 110 ylabopaTtopHo pabote / CiaBHuKOBa M. M. - 2012. 15 c. [SneKTpoHHbBIH
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/1312, cBoOOAHBIA.

2. MWccnenoBaHue TemmepaTypHOM 3aBUCHUMOCTU 3/IEKTPUUECKOW TIPOBOJVMMOCTU TBEPZbIX
JV3NIEKTPUKOB: MeToanueckue yKasaHHs K jabopatopHoi pabote / CnaBHukoBa M. M. - 2012. 13 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/1314, cBo6oAHbIH.

3. Marepuanbl U KOMIIOHEHThI 3/IEKTPOHHBIX CpeZiCcTB: MeToAuuecKkue yKa3aHusl U 3a/laHusl /ISt
TIPOBe/IeHHs] ayZIMTOPHBLIX 3aHATHM M CaMOCTOSITe/IbHOM paboThl cTygeHToB / Congarosa JI. FO. - 2013. 16
c. [OnekrponnsIii pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/2927, cBobogHBIT.

4. TexHonoruvd U marepuanoBefieHre: MeTofuueckre yKasaHUs W 3a/laHusl [ijisl TIPaKTUUeCKUX
3aHSITUM U camocTosiTesIbHOUM paboThl / ConpatoBa JI. FO. - 2012. 19 c. [DnekTpoHHbIN pecypc] - Pexxum
npoctyma: https://edu.tusur.ru/publications/1774, cBoboAHbI#.

5. Pagvomarepuasibl ¥ paJuOKOMIIOHEHThI: MeToAuueCKUe yKa3aHus U 3aZlaHusl [i7isi IPOBe/leHust
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MpaKTUUeCcKUX 3aHatui 1o aucuuriimHe / CongaroBa JI. FO. - 2012, 29 c. [OnekTpoHHbIN pecypc] -
Pexxum foctyma: https://edu.tusur.ru/publications/1327, cBoO6oAHbI#.

4.4. ba3bl JaHHbIX, UH(POPMALIIOHHO CIIPABOYHbIE U IOUCKOBbIE CUCTEMbI
1. OOGpa3oBarenbHbIi TOPTa YHUBEPCUTETA
2. Bubnuoreka yHUBepCHUTeTa
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