MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
MarepuaJibl JJICKTPOHHOH TEXHUKH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA

dopma oOyueHus: 3a04HasA

QaxynbreT: 3uB®, 3a04Hblil 1 BeuepHuil paxkyabTeT

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 2

Cemectp: 4

Y4eOusiii mnan Habopa 2014 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 4 cemecTp Bcero Ennaunner
1 Jlexnn 4 4 4acoB
2 IIpaxTryeckue 3aHATUA 2 2 4acoB
3 JlaGopaTopHbIie pabOThI 2 2 JacoB
4 Bcero aynuTopHbIX 3aHATUI 8 8 4acoB
5 CamocTosiTenbHas paboTa 127 127 4acoB
6 Bcero (0e3 sx3amena) 135 135 4acoB
7 [ToaroroBka u ciaya sK3amMeHa 9 9 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 3.E.

KontponbHbie paboThl: 4 cemecTp - 1
Ox3ameH: 4 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 50  oT « 26 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa U omobpeHa Ha 3acemanuu kKadenpsl [IpdD «  » 20 roma, MpOTOKOI
Ne .

PazpaboTuuk:

npodeccop kadenpa [Ipd H. C. Jlerocraes

3aBenyronmii o0ecnieunBaromeii kad.
IIp> C. I'. MuxajibueHKO

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jexan 3uB® . B. Ocurmos
3aBeAyIOIHi BRITYCKAIOIICH Kad.

IIp> C. I'. Muxaib4eHKO
OKCIIepTHI:

[Tpodeccop xadeapp TPOMBIIILIICH-
Hot snekTponuku (I1p2) H. C. Jlerocraes

[Ipodeccop xadeapb TPOMBIIILIIECH-
HoM snekTporukH (I1p2) B. 1. CemenoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Llens mpenomaBanus AUCHUIUIMHBI - (HOPMUPOBAHKME 3HAHUM, MMO3BOJSIONMIUNX OPUEHTHPOBATHCS B
COBPEMEHHOM POU3BOICTBE JEKTPOHHBIX MPUOOPOB MPU BHIOOPE COOTBETCTBYIOIIUX MaTepuasoB, aHa-
JIN3€ UX CBOMCTB.

1.2. 3amaum AMCHUIIIMHBI
— (opMupOBaHHE MPEACTABICHHUH O MpoIeccax M SBICHUSIX, TPOUCXOIAIINX B MaTepHaiax Mo
JEHUCTBUEM 3JICKTPOMArHUTHOTO TIOJIS, TEMITEPATypPhl M IPYTUX BHEIIHUX BO3JIEHCTBUM;
—  pa3BUTHE YMEHUS aHAJM3MPOBATh U CHCTEMATH3UPOBATh HAYYHO-TEXHUICCKYIO HH(POPMAILIHIO,
BBIOMPATh MaTEPHAIIBI JJIs1 SJICKTPOHHBIX KOMIIOHCHTOB ITPH UCTIOIB30BaHUH WX B AJICKTPOHHOH armapary-
pe.

2. Mecto mucunnimnebl B ctpykrype OIIOII

Jucuunnuna «Matepuansl anekrpoHHoil TexHukn» (b1.B.O/1.2) otHocuTcs k Gioky 1 (BapuaTus-
Hasl 4acTh).

[TpenmecTBYIOMKUMI IUCHUILTNHAMY, (POPMUPYIOIIMMHU HavyaJbHBIC 3HAHUSA, SBIAIOTCA: Marema-
THKa, TBeproTenbHas 3JeKTpoHNKa, Pusnka, Xumus.

[TocnenyromumMu AUCUUIUIMHAMU SBISIOTCSA: BakyymHast U muiasMeHHast 3J1€KTpOHMKA, Maraur-
HBIE JJIEMEHTHI 3JIEKTPOHHBIX yCTPOMCTB, MeTposiorus u TexHuueckue usMepenus, Hayuno-uccnenona-
TenbeKast pabota (paccpen.), OCHOBBI MpeoOpazoBaTeNbHON TeXHUKH, [Ipeuiiomaas npaktuka, Cxemo-
TexHHKa, CXEMOTEXHUKA KIIIOYEBBIX YCTPOMCTB, T€OpEeTUUECKHE OCHOBBI 3JIEKTPOTEXHUKH, JHEpPreTuye-
CKasl DJIEKTPOHHUKA.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCHMILTHHBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-2 cnocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTH MPOOJIeM, BO3HUKAIOIIUX
B XOJle Mpo(ecCHOHATBHON AEATENIbHOCTH, NPUBJIEKATh A MX PELICHHUs COOTBETCTBYIOLIMM (pU3HKO-
MaTeMaTHYECKUH arapar;

— OIIK-7 cnocoGHOCTBIO YYUTHIBAaTh COBPEMEHHBIE TEHJICHIIMU PA3BUTUS AJIEKTPOHUKH, U3ME-
PUTEIBHON M BBIYMCIMTENBHON TEXHUKH, WH(POPMALMOHHBIX TEXHOJOTHH B CBOEH NpodecCHOHaNIbHOM
JeSITEIIbHOCTH;

— TIK-1 criocoGHOCTBIO CTPOUTH MpOCTeiine pu3nyeckue 1 MaTeMaTHUECKUe MOJIENN Mpubo-
POB, CX€M, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKHU U HAHORJIEKTPOHUKH Pa3IMYHOr0 (hYHKIIMOHAJIHHOTO
Ha3HA4YEHUs, a TAK)KE MCIOJIb30BaTh CTAHAAPTHBIE MPOrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIENIHN -
pOBaHUS;

B pesynpTrare u3ydeHus IMCIHUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

— 3HaTh OCHOBHBIE KJIacChl MaTepUasoB 3JEKTPOHHOM TEXHUKH, (PU3MUECKHE SIBICHUS U IPO-
LIECCBI, MPOTEKAIOIINE B HUX; OCHOBHBIE MIEKTPUUYECKUE, MATHUTHBIE U MEXaHUYECKHE CBOWCTBA MaTEpH -
aJIOB; Ha3HAYEHUE, KOHCTPYKTHBHbIE OCOOCHHOCTH M TEXHOJIOTHIO MPOU3BOCTBA MMACCHBHBIX AJIEMEHTOB
JIEKTPOHHOM TEXHHUKHU; COBPEMEHHBIC TCHACHIIUN PA3BUTHS DJICKTPOHUKH.

— yMeThb paboTaTth ¢ MHPOPMAIMOHHO-CIPABOYHBIMH U TOMCKOBBIMH CHUCTEMaMH Ui TOUCKA
MH(pOpPMaLUK 110 MaTepuaiaM IEKTPOHHOM TEXHUKU M MX CBOMCTBAaM; IIPOM3BOJIUTH PacueThbl Mapamer-
POB DJIEMEHTOB 3JIEKTPOHHOW TEXHMKH C YYETOM CBOMCTB MaT€pUaJIOB; PEIIATh HECTAHIAPTHBIEC 3a/1a4U
I10 NTOMCKY ¥ IPUMEHEHUIO MaTepUaOB Ul JIEMEHTOB M YCTPOMCTB 3JICKTPOHHONW TEXHUKH.

— BJaJeTh HAaBbIKAMU M3MEPEHMSI U KOHTPOJI NIapaMETPOB MATEPHUAIIOB; OCHOBHBIMM IpUEMa-
MU 00pabOTKH 1 TPEACTABICHUS SKCIEPUMEHTAIBHBIX JAHHBIX.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIIsAeT 4.0 3a4eTHBIX €AMHUIIBI U MIPEJICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl

4 cemecTp
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AynuaTopHbI€ 3aHATHUS (BCETO) 8 8
Jleknuu 4 4
[IpakTrueckue 3aHATUA 2 2
JlabopaTtopHbie pabOThI 2 2
CamocTosiTenbpHas paboTa (Bcero) 127 127
OdopmiieHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 28 28
[TpopaboTka JIEKITMOHHOTO MaTepuaia 60 60
IToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 39 39
Bcero (0e3 ax3amena) 135 135
[ToaroroBka u ciava sK3aMeHa 9 9
OO01mas Tpy10eMKOCTb, 4 144 144
3aueTHpie EanHnIie 4.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Paznesbl IMCHUIIIMHLI M BUABI 3AHATHI

Paznensl AMCUMITITMHBL U BUABI 3aHATUI NPUBEICHBI B Tabmuie 5.1.
Tadommua 5.1 — Pa3mensl AUCHUIUINHBI U BUABI 3aHATHI

_ [P]
= o = 2 g 3 =
: o o S O = =
=2 = O O 8 = [P s
? 3 < < B 2 o
HazBaHus pa3aenoB TUCIUTUIMHBI i “ = o, o 2 &5
= 5 S s 5 O s £
s & & Z3 B3
4 cemectp
1 XapakTepucTuku MaTepuaIoB, UCTIOIb- 1 0 0 24 25 | OIIK-2, OIIK-
3yEeMbIX B JIEKTPOHHON TEXHUKE 7
2 ITpoBOIHUKOBBIE MaTepHUaIbI 1 0 2 28 31 |OIIK-2, OIIK-
7, IIK-1
3 MarHuTHbIE€ MaTepuabl 1 2 0 51 54 |OIIK-2, OIIK-
7, IIK-1
4 ITomynnpOBOAHUKOBBIE MaTEPUAIIBI 1 0 0 24 25 |OIIK-2, OIIK-
7, IIK-1
Hroro 3a cemectp 4 2 2 127 135
Hroro 4 2 2 127 135
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AeaoB TUCIUILIKH (TI0 JICKITHSIM)
3 zE
3 = =
2 > 5
Ha3zBanus pasznenos CopeprkaHue pa3aesoB TUCIUATITAHBI (110 JIEKITHSIM) zF &5
o E
= 2 =
a e g
= S}
4 cemectp
1 Xapakrepuctuku Kiaccudukanus MmarepuanoB Mo JMEKTPHIESCKUM U 1 OIIK-2,
MaTepuallos, MarHMTHBIM CBOMCTBaM. DJIEKTPONPOBOJHOCTh OIIK-7
4

CornacosaHa Ha noprtane Ne 35313




HCIIO0JIb3YCMBIX B TBEPABIX TCJI. O6H_II/Ie CBOMCTBA U OTIINYUTEIIHLHBIE

AJIEKTPOHHOUN TEXHUKE OCOOEHHOCTU MaTepHaJIOB AIEKTPOHHON TEXHUKHU.
Hroro 1

2 IIpoBOTHUKOBBIE CBolicTBa MPOBOIHUKOBBIX MaTepuanoB. Marepuaisl 1 OIIK-2,

MaTepuaibl BBICOKOH MPOBOAMMOCTU. MaTtepuansl BHICOKOTO OIIK-7
YIIEIBHOTO CONTPOTHBIICHUS.
Hroro 1

3 MarnutHble MaTepuaisl | Kinaccudukarus MaTepruaioB 10 MATHUTHBIM CBOM- 1 OIIK-2,
cTBaM. XapaKTEepUCTUKU U TapaMeTpsl (heppomarHe- OIIK-7,
TUKOB. BUJIbI MAarHUTHBIX MaTEPHUAIIOB. TIK-1
Hroro 1

4 TlomynipoBoHHKOBbIe | Kiaccudukanus moxynpoBOAHUKOBBIX MaT€pUaioB. 1 OIIK-2,

MaTepUalIbl Mogenu cTpyKTyp NoixynpoBoaHUKOB. COOCTBEHHAS OIIK-7,
3IEKTPOINPOBOIHOCTh MOJIYIPOBOAHUKOB. DIIEKTPO- [IK-1

MIPOBOJJHOCTh IPUMECHBIX MTOIYIIPOBOJHUKOB. Pac-
IIpeCIIEHUE HOCUTENEH 3apsa B IOJIYIPOBOAHUKAX.
CobcTBeHHble nomynpoBoaHUKHU. [lomynpoBoaHu-
KOBBIE XUMUUYECKUE COCTUHECHUS.

HUroro 1

Hroro 3a cemectp 4

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUIIMHAMHA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00ECTICUMBAOIIMMU (TTPEABIAYIIMMA) H
obecrnieunBaeMbIMU (MTOCJIEIYIONUMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmuma 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3nenoB qaHHONM NUCHMIUIMHBL, 17151 KOTOPBIX
HEO0OXOAMMO M3yYeHHUE 00ECIICUMBAIONINX 1

Hanumenosanme ancHumiMH 00ecTeYnBaeMBbIX TUCIUILIHH

1 2 3 4

[IpenmecTByronme qUCUUILIMHBI

1 Marematuka +

2 TeepaoTenbHas MIEKTPOHUKA + + +
3 ®dusuka + +

4 Xumus

[Tocnenyromue TUCIUITITUHBL

1 BakyymHast 1 11a3MeHHast SJIEKTPOHHUKA +

2 Mar"uTHbIE 3JIEMEHTHI 3JIEKTPOHHBIX YCTPOUCTB +

3 MeTtposorus ¥ TEXHU4ECKUE U3MEPEHUS

4 HayuHo-uccrnenoBarenbckas padora (paccpen.) +

5 OcHOBBI TPe0Opa30BaATEIILHON TEXHUKU

6 IlpenaumioMHasi mpakTUKa +

7 CxeMOTEXHHKa

+l+ |+ ]+ |+

8 CXeMOTEXHHKA KIOYEBBIX YCTPONCTB
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9 TeOpeTI/I‘IeCKI/IC OCHOBBI 3JICKTPOTCXHUKH

10 DHepreTuueckast 3J€KTPOHUKA +

5.4. CooTBeTCTBHE KOMIIETEeHUM I, JopMHUPYyeMbIX IPH M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUMIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NUCHIUILIAHBI, U BUJOB 3aHS -

TUH

= Bunpe! 3auaTHIT

= = ;
o ©

% y S g g DopMbI KOHTPOJIS

S = = O

~ =

OIIK-2 + + + + KonrtponrHnas pabora, Bei-

MIOJTHEHHE KOHTPOJILHOH pa-
60t1e1, DK3ameH, Cobeceno-
BaHue, OTuer no gabopa-
TopHOI paborte, Tect, OTueT
0 TIPAKTUYECKOMY 3aHSTHIO

OIIK-7 + + + KonTtpomasnas padota, Bei-
IIOJIHEHHE KOHTPOJILHOM pa-
60ThI, JK3ameH, Cobeceno-
Banue, Tect, OTueT 11O
MIPAKTHYECKOMY 3aHSATHUIO

[TK-1 + + + KonTponbhas pabota, Bei-
MOJTHEHHUE KOHTPOJILHOM pa-
00TbI, DK3ameH, OTUYeT 110
nmabopatopHoii padore, Tecr,
OTt4er 1o MpaKTUIECKOMY
3aHATHIO

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
He npenycmorpeno PVYIIL.

7. JlabopaTtopHbie padoThl
HaunmenoBanue naboparopHbix padoT npuBeaeHo B Tadbaune 7.1.
Tabauna 7.1 — HammeHoBaHue 1a0OpaTOPHBIX padboT

3 =
Q = g
Z 25
]
HaszBanus paznenos HaumenoBanue 1abopaTtopHbIX padboT 5 - S
S 2 g
= a2
a e g

= S

4 cemectp

2 TIpoBOJHHUKOBBIE HccnenoBanne 3MeKTPUYECKUX CBOMCTB ITPOBOIHU- 2 OIlK-2,

MaTepUaIbl KOBBIX MaTepHaliOB U CILJIaBOB [IK-1

Hroro
Hroro 3a cemectp 2

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHue npakTHUeCKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

HasBanus pasnenos

HanmMeHnoBaHMe NpakTUUECKUX 3aHATUN (CEMUHAPOB)

TpynoeMkocTsb,
q
dopmupyembie
KOMIIETEHIIUU

4 cemecTp

3 MarHuTHbIE€ MaTepuabl

MarsuTHBIC 1 SJICKTPUYECKHUE CBOKCTBA (peppomarte-
THUKOB. MarHuTHbIe MoTepu.

[\

OIIK-2,
OIIK-7

HUroro

Hroro 3a cemectp

Tabimie 9.1.

9. CamocrosiTesqibHasi padoTa
Bunel camocTosTenbHOM paboThI, TPYIAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH IPEICTABICHbI B

Tabmuia 9.1 — Bugbl caMoCTOSTEIbHOM paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETCHIHH

3 3 g
: i
Bunsl caMocTosTeNIBHON S > O
Ha3Banus pasnenos Z 7 = @DopMBI KOHTPOJIS
paboTEI L s 2
X g =
e e 2
= S
4 cemectp
1 Xapakrepuctuku IIpopaboTKa JIEeKIIUOHHOTO 24 |OIIK-2, | KoutponbHas pabota, Co-
MaTepuaos, MaTepuana OIIK-7 OecenoBanue, Tect, Dx3a-
HCTIONB3YEMbIX B Vitoro 24 MEH
AJIEKTPOHHOMN TEXHUKE
2 IIpoBOJHUKOBBIE OdopmiieHre 0TYETOB T10 28 |OIIK-2, |KoutponbHas pabota, Co-
MaTrepuasbl J1abopaToOpHBIM paboTam OIIK-7 OecenoBanme, Tect, DK3a-
Hroro 28 MeH
3 Maruutssle matepuainsl | [logroroska k npaktuue- 39 |OIIK-2, |BslnosHEHUE KOHTPOJIb-
CKMM 3aHATHSAM, CEMHUHA- OIIK-7, |Ho# pabotsl, KoHTpONbHas
pam IK-1 pabota, OT4eT 1o npakTu-
[TpopaboTka JIEKITUOHHOTO 12 HeckoMy 3aH1f[TmO:’3CO6e'
Marepuaa cenoBanue, Tect, DK3aMeH
Hroro 51
4 TlonynpoBonuukoBbie | [IpopaboTka JEKIIMOHHOTO 24 | OIIK-2, |KoutponbHas paboTa,
MaTepualIbl Marepuala OIIK-7 Tecrt, Dx3ameH
Hroro 24
Hroro 3a cemectp 127
IloaroroBka u caaya dK3a- 9 OK3aMeH
MeEHa
Hroro 136
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCHIOIB3YETCA.

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecrieyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa
1. H.C. JleroctaeB. Marepuanbl 3JIE€KTPOHHON TeXHHKH. YueOHoe mocobue. - Tomck: Db
Konrenr, 2012. - 184 C. [DneKkTpoHHBII pecypc] - Pexum JloCTyna:
http://www.ie.tusur.ru/docs/met_grif u.zip (nara obpamenus: 28.06.2018).

12.2. lonoiHuTEIbHAS JIUTEpPaTypa
1. DnexTpoTexHUYECKHe MaTtepuaiabl B u3aenus: cnpaBounuk / .M. Amues, C.I'. Kanranoga. -
M.: PagnoCodr, 2005. - 350. (Hannuue B 6nbmmoreke TYCVYP - 51 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSHA

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUs

1. JL.P. bButnep. Marepuaiibl U 3J€MEHTHI 3JIEKTPOHHOM TEXHUKHU. Y4eOHO-METOUUYECKOe MOCO-
Oue Mo ayAUTOPHBIM U MPAKTUYECKUM 3aHITUIM U CaMOCTOSTENbHOM padorte. - Tomck: M3narenscto TY -
CVYP. 2007. - 47 c.(ans NpakTUYECKUX 3aHATHH, CAMOCTOATEIbHOM paboThl, BHIOIHEHUS KOHTPOJIbHON
paboThl, MOATOTOBKH K dK3ameHy) (Hamuuue B oubmmoreke TYCVYP - 50 5k3.)

2. JL.P. butnep, PM. KanuneBuu. Marepuanbl U 3J€MEHThI 3JEKTPOHHOW TEXHUKU. Meronuye-
CKME yKa3zaHus K jJaboparopHbiM padoram. - Tomck: TYCVYP. 2006. - 47 c. (1u1s BeloiHEHUs 1aboparop-
HBIX pabot) (Hamuuue B onbmarorexke TYCVYP - 41 ok3.)

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsi CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCIia JIUI ¢ OTPAHMYECHHBIMA BO3MOYKHOCTSIMH 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJlaNTUPOBAHHBIX K OTPAHUYCHHAM UX 37I0POBBS U BOCIIPHUATHS HH(DOPMAITHH.

Jliis1 I ¢ HApYIIeHUSIMU 3PeHust:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMUECHHBIM HIPUPTOM.

JlJis1 JIUI ¢ HAPYIIEHUSIMU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe ANIEKTPOHHOTO TIOKYMEHTA;

- B ITe4aTHOU hopme.

12.4. IlpodeccuonaibHbie 6a3bl JAHHBIX U HH(POPMAIMOHHBIE CTIPABOYHBIE CHCTEMBI

1. 1. Poccumiickuii nHpOpMAITMOHHBIA MOPTaT B 00JACTH HAYKH, TEXHOJIOTHH, MEIUIIMHBI U 00-
pazoBaHusl [ DNEKTPOHHBINA pecypc] - Pexxum gocryma: www.elibrary.ru, gara oopamenus: 28.06.2018.

2. 2. MadopmanmoHHbie, CIIpaBOYHbIE 1 HOPMATHBHBIC 0a3bl JaHHBIX [DJIEKTPOHHBIN pecypc] -
Pexxum moctyna https://lib.tusur.ru/ru/resursy/bazy-dannyh, nara obpamenus: 28.06.2018.

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MpPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGoOBaHMSA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCUHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOE o0ecneyeHue sl JIEKIIMOHHBIX 3aHATHH
JLyist mpoBeieHus 3aHATUH JICKITMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYyaTbHBIX KOHCYJIBTALIUH, T€-
KYILIETO0 KOHTPOJIS ¥ MPOMEXYTOYHON aTTEeCTAllMU UCIIONb3YeTCsl yueOHasi ayTuTOpHUs ¢ KOJTUYECTBOM TO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JIEMOHCTPAIIMOHHOE 000PYIOBAaHUE U YU4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
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JIIOCTpAlUU 110 JICKIHMOHHBIM pa3jciiaM AUCHUILIAHBI.

13.1.2. MaTepua/ibHO-TEXHUYeCKOE U IPOrPaMMHoe ofecnieyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGopaTopusi MUKpPOIIPOLIECCOPHBIX YCTPOMCTB U cucteM / Jlabopatopus I'TIO

yueOHas ayIuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHH Ja0OpaTOpHOro THUMA, yyeOHas ayIuTOpus AJIs NPOBENEHHs 3aHATUH CEMHHAPCKOIo
THUIIA, IOMEILEHUE JJIs1 KypCOBOTO MIPOEKTUPOBAHUS (BBIMOIHEHUS KYpPCOBBIX padoT)

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 333 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- JIaboparopHsle MakeTs! (10 mt.);

- Mukpomnporeccopubiit Moayib «SDK-1.1» (8 mT.);

- Ocuunorpadst (12 wit.);

- 'enepatop curnanos I'3-54 (2 wrt.);

- [lepconanbublit kommnbrotep (12 mr.);

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoOe obecrieueHue:

— LTspice 4

— Microsoft Visio 2010

— PTC Mathcadl3, 14

BrrancnurensHas nabopaTtopust

yueOHasi ayIUTOpus JAJIsl IPOBEICHHsS 3aHITUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpuUs IS TIPO-
BEJICHUS 3aHATHIA Ja0OpaTOPHOTO THIA, ydeOHas ayIuTOpHUs IS MPOBENCHHS 3aHITHH CEMHHAPCKOTO
THUIIa, TOMEIEHUE I KypCOBOTO MTPOEKTUPOBAHUS (BBIIOIHEHHUS KYPCOBBIX paboT)

634034, Tomckas obmacts, . Tomck, Bepmuauna ynuia, a. 74, 2016 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- [lepconanbHubie KOMIBIOTEPHI (16 1IT.);

- UuTepaktuBHas nocka — «Smart-board» DVIT (1 mt.);

- Mynstumenuiinsiii mpoektop NEC (1 mt.);

- Kommutekt cienmanusupoBanHoi yueOHoW Mebenu;

- PaGouee mecTo mpemnoaBares.

[TporpammHOe obecrieueHue:

— Microsoft Visio 2013

— PTC Mathcadl13, 14

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne JJIs J1adopaTopHbIX padoT

JlaGopaTopust MUKpOIIPOLIECCOPHBIX YCTPOUCTB U cucteM / Jlabopatopus ['TIO

yueOHasl ayIUTOpusl AJIsl IPOBEICHHs 3aHATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpO-
BEJICHUS 3aHATHI Ja0OpaTOPHOTO THIA, ydeOHas ayIuTOpHUs ISl MPOBENCHHS 3aHITUH CEMHHAPCKOTO
THUIIa, TOMEILEHUE I KypCOBOTO ITPOEKTUPOBAHUS (BBIIOIHEHUS KYPCOBBIX padboT)

634034, Tomckas obnacts, . Tomck, Bepmmnuna ynuia, n. 74, 333 ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- JJaboparopusie makeTs! (10 mT.);

- MuxkponpoueccopHbiii Moayab «SDK-1.1» (8 mirt.);

- Ocummnorpadst (12 mr.);

- I'eneparop curnaznos ['3-54 (2 wr.);

- [Iepconanbhblit kKoMmbroTep (12 mt.);

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- Pabouee mecto npenogaBares.

[TporpammHoe obecrieueHue:

— LTspice 4

— Microsoft Visio 2010
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— PTC Mathcadl3, 14

13.1.4. MaTrepuajbHO-TEXHMYECKOE U IPOTPaMMHOe odecredeHue JIs CAMOCTOATEIbHOI padoThI
Jiist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHasi MeOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIMHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS U MHBAIHMJAMU
OCYILIECTBIIIETCS C UCIIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 0OYyUYaAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpUeMa/mepena-
yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (OopMax, MOOMIIbHOI cHUCTEMBI TPENoJaBaHus sl 00ydaronuxcs
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/l0oBaHa KOMITBIOTEPHON TEXHHKOM, ayIMOTEXHHKOH, BUIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEIUMNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYyUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETyCMOTPEHO HCIIOJIb30BaHUE B
JEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha dKpaHe) IpHU MOMOIIM BUAECOYBEINIUTENEN A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ 00YYaIOUIMMHCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJb-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOMCTBA BBOAA MH(OPMAIIMU U IpyrHe TEXHUUECKHE CPe/ICTBa IprueMa/mepe-
Jau yuyeOHOM MHpOpMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs JUIs JItoJel ¢ UHBa-
JHUJTHOCTBIO.

14. OIIGHO‘IHI)IC MaTepuaJabl H METOAUYECCKUE PCKOMEHAAIUHA 110 OPraHu3aiuu U3y4cHUus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOAMYECKUE PEKOMEH AU
Jnis onleHKH cTerneHn c(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHMS 3aKPEIUICHHBIX 3a JUCLUTUIMHON
KOMIIETCHITUI MCTIONB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBIe 3aaHUA
1. Onpenenure, CKOJIBKO aTOMOB NPUXOIUTCS HA OJHY JIEMEHTApHYIO S4YEHKy B KpUCTaJIaxX C
rpaHElEHTPUPOBAHHON KyOUUECKOM pelIeTKOM:
a)2;0)4;B)6;1) 8.
2. JIns MaTepuana ¢ mpocToi KyOMuecKoi perieTKoi OnpeaeuTb KOOPIMHALMOHHOE YHCTIOo K:
a)4;0)6;B) ;1) 12.
3. YkazaTb MeTasuibl, JUIsl KOTOPHIX KOJMYECTBO aTOMOB, HAXOMAIIMXCS Ha Hambosee OJM3KOM U
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PaBHOM PACCTOSIHHH OT JIFOOOTO BEIOPAHHOTO aTOMa B PEIIETKE PABHO «BOCEMbY:

a) amroMUHUM; 0) Boab(dpaM; B) KOOAIBT; T') MEIb.

4. YKazaThb METaJUIbl, JJIs KOTOPBIX KOJMYECTBO aTOMOB, HaXOJIIUXCS Ha HamOosee OIM3KOM H
PaBHOM PACCTOSIHUU OT JH0OOT0 BEIOPAaHHOTO aTOMa B PEIIETKE PABHO «JIBEHAALATHY:

a) Bob(dpam; 0) xKene30; B) KOOAIBT; T) MOJTUOICH.

5. Ykakute MeTaibl ¢ 00bEMHO-TICHTPUPOBAHHON KyOUUECKON PemIeTKOM:

a) amoOMUHUK; 6) Me/lb; B) MOITMO/ICH; B) HUKETb.

6. YKa)XHTe METaJlIbl, KpUCTAITHYECKas! CTPYKTYpa KOTOPBIX T'eéKcaroHajabHas MIIOTHOM YIaKOBKU:

a) amoMuHUH; 6) Bonb(hpam; B) xKele30; T') KoOaJbT.

7. YKaxXuTe KOHCTPYKLMOHHBIE CIIJIaBbl, B KOTOPBIX MPHUCYTCTBYET JIETUPYIOUIUN 3JIEMEHT alio-
MUWHUM:

a) MHMu15-20; 6) bpOLIC4-4-4; B) JILI23A62K3M12; r) BpOSII5CS.

8. Ykaxxure MeHbIN ciiaB ¢ coaepkanneM 15% nukens u 20% maprasua:

a) IAHKMu75-2-2,5-0,5-0,5; 6) MHM115-20; B) bpOLlC4-4-4; r) JILI23 A6K3Mu2;

9. OmpenenuTh 4acTOTY IIEKTPOMATHUTHOTO TOJISA, €CII TTyOMHA MPOHUKHOBEHUS 3JICKTpOMAr-
HUTHOTO MOJI B MEAHBIN IPOBOJIHUK paBHA 2,076 MMm:

a) 10 xI'; 6) 50 xI'w; B) 100 k' T) 200 I,

10. Ykaxkxute MapKu aTtOMUHUS IEPBUYHOTO BHICOKOM YHCTOTHI:

a) A999; 6) A995; B) A85; 1) AO.

11. Onpenenure cruaBbl, KOTOPBIE SIBISIOTCS CILUIABAMM JKEJI€3a C HUKEIIEM:

a) Mo-niepmarnoit (MPP); 6) Sendast; B) Super-MSS; 1) Kool Mp.

12. OnpenenuTe CriaBbl, OCHOBY MarHUTHOM (Da3bl KOTOPBIX COCTABIISCT TPOWHOMN CIIJIAaB CUCTEMBI
Al —Si - Fe:

a) Mo-nepmaioit (MPP); 6) High Flux; B) anscudep; r) 79HM.

13. CoOcTBEHHBIH MONYPOBOAHUK - 3TO:

a) MOJIYIPOBOIHUK, ypoBeHb PepMU B KOTOPOM PACIIONIOKEH B 3aIllPEIIEHHOM 30HE HA PACCTOSIHUU
ot ee rpanwuil, 6onbiieM kT ;

0) MoMyNpOBOJHUK, YpOBEHb PepMHU B KOTOPOM PACIIONOKEH B 30HE MPOBOAUMOCTHU WM B BaJICHT-
HOU 30HE, WJIU JKE B 3alPEICHHON 30HE Ha PACCTOSHUM OT TPaHMIL] YKa3aHHBIX 30H, MeHbIeM KT;

B) MOJYIIPOBOJHUK, HE COACPKAILUN IPUMECE, BIUSIOIIMX Ha €0 AJIEKTPOIPOBOAHOCTb.

T') TOJTYIPOBOAHUK, JIEKTPOIMPOBOAHOCTH KOTOPOTO OOYCIOBIIEHA B OCHOBHOM IEpEeMEIICHHEM
AIIEKTPOHOB IIPOBOJIUMOCTH.

14. IIpocToii MOMYNPOBOJHUK - 3TO:

a) TIOJIYIPOBOJHUK, AJIEKTPOMPOBOAHOCTh KOTOPOTO OOYCJOBJIEHAa B OCHOBHOM I€pEMEICHHEM
3JIEKTPOHOB IIPOBOAUMOCTH;

0) MOIYIPOBOJIHHK, 3JIEKTPOIPOBOJHOCTH KOTOPOrO OOYCIIOBIIEHA B OCHOBHOM IepeMeElCHHEM
JBIPOK IPOBOJUMOCTH;

B) MOJYIPOBOJHUK, OCHOBHOM COCTaB KOTOPOTO 0Opa3oBaH aTOMAaMU OJHOTO XMMHUYECKOro 3Je-
MEHTA;

I') IOJIYIIPOBOJHUK, HE COIEPIKALIUM MPUMECEH, BIUSAIOIINX HA €r0 3JEKTPOIPOBOIHOCTD.

15. CobGcTBEHHAS AIEKTPOIIPOBOTHOCTE:

a) IIEKTPONPOBOAHOCTh MOJIYIPOBOJHUKA, OOYCIOBJICHHAsE B OCHOBHOM MEpEMEIEHHEM JBIPOK
POBOJUMOCTH;

0) 2JIEKTPONPOBOAHOCTD MOIYIPOBOJAHUKA, OOYCIOBICHHAs B OCHOBHOM I€PEMEILICHUEM IIEKTPO-
HOB IIPOBOJJMMOCTH;

B) JIEKTPONPOBOAHOCTH MOJIYIPOBOJHUKA, 0OYCIOBICHHAS reHepaluuei nap "3ieKTpoH MpoBOIH-
MOCTH — JIbIPKa TPOBOAUMOCTH" TIPH JIFOOOM crioco0e BO30YKICHUS;

I') IEKTPONPOBOAHOCTH MOJYIIPOBOIHUKA, 00YCIOBICHHAs PEKOMOMHAIMEH map "3JIeKTPOH IMpo-
BOJMMOCTH — JIbIPKa IPOBOAUMOCTH".

16. PaBHOBECHAs KOHIIEHTpALUs HOCUTEJEH 3apsa/a MOIYIIPOBOAHUKA:

a) KOHLEHTpAIMs 3JEKTPOHOB NPOBOJUMOCTH IOJIyIPOBOIHUKA, IIPU KOTOpoi ypoBeHb depmu
COBIIAJAET C HIXKHEH IPaHULIEH 30HbI IIPOBOAUMOCTH;

0) KOHLIEHTpaLus JbIPOK MPOBOAMMOCTH MOIYIPOBOAHUKA, IPU KOTOPOil ypoBeHb depMu coBna-
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JlaeT C BEPXHEU IPAHMLICH BAJICHTHON 30HBI;

B) KOHLIEHTpALs MOJBM)KHBIX HOCUTEJEH 3apsjia B MOJYIPOBOJHUKE B YCIOBHSIX TEPMOJUHAMH -
YECKOI'0 paBHOBECHS;

I') KOHLEHTpAlLMsl PaBHOBECHBIX HOCUTENEH 3apsijia B COOCTBEHHOM IOJTYIIPOBOTHHKE.

17. CobcTBeHHAst KOHLIEHTPALHS:

a) KOHLEHTpAIMs 3JEKTPOHOB NPOBOJUMOCTH IOJIyIPOBOIHUKA, IIPU KOTOpoi ypoBeHb Depmu
COBIIAJAET C HIXKHEM IPaHULIEH 30HbI IIPOBOAUMOCTH;

0) KOHLIEHTpaLus IbIPOK MPOBOAMMOCTH MOIYIPOBOAHUKA, IPU KOTOPOil ypoeHb depMu coBna-
JlaeT C BEPXHEU IPAHMILICH BAJICHTHON 30HBI;

B) KOHIICHTpAlMs MOJBMKHBIX HOCUTENEH 3apsAaa B NOIYIPOBOAHUKE B YC-JIOBUSAX TEPMOAUHAMHU-
YECKOI'0 PaBHOBECHS;

I') KOHLEHTpAlMs PAaBHOBECHBIX HOCHUTENEH 3apsijia B COOCTBEHHOM IOJYIIPOBOTHHKE.

18. Kpurnueckasi KOHLIEHTpALMsl 3J1IEKTPOHOB TPOBOAUMOCTH MOIYIIPOBOJHUKA ITO:

a) KOHLEHTpAIMsl 3JIEKTPOHOB NMPOBOJUMOCTH IOJIyIPOBOIHUKA, IIPU KOTOpoi ypoBeHb Depmu
COBIIAJAET C HIXKHEM IPaHULIEH 30HbI IIPOBOAUMOCTH;

0) KOHLIEHTpaLUs IbIPOK MPOBOAMMOCTH MOIYIPOBOAHUKA, IIPU KOTOPOil ypoeHb depMu coBma-
JlaeT C BEPXHEU IPAHUILICH BAJICHTHON 30HBI;

B) KOHLIEHTpALMs MOJBM)KHBIX HOCUTEJEH 3apsjia B MOIYIPOBOJHUKE B YCIOBHSIX TEPMOJUHAMH -
YECKOI'0 PaBHOBECHS;

I') KOHLEHTpalMsl PaBHOBECHBIX HOCUTENEH 3apsijia B COOCTBEHHOM IOJYITPOBOTHHKE.

19. Unxekuus HocuTeneu 3apsaa:

a) UCYE3HOBEHMS NIEKTPOHA TPOBOJUMOCTH MJIM JIBIPKU IPOBOAUMOCTH B pe3yabTaTe Nepexoaa Ha
JIOKaJIbHBIN YPOBEHb Je(eKTa PeIIETKH MOTyIIPOBOIHHKA,

0) BO3HMKHOBEHHE 3JIEKTPOHA IPOBOAUMOCTHU WX ABIPKH IPOBOJUMOCTH B pe3ybTaTe BO30yXke-
HUS Jle(eKTa peIIeTKH MOIyPOBOAHUKA,;

B) BBEJICHHE HOCHUTEJIA 3apsi/ia B MOJIYIIPOBOAHUK;

T') BBIBEJICHUE HOCUTEIS 3apsia U3 MOJIYIPOBOTHHUKA.

20. DkcTpakuus HoCUTENEH 3apsaa:

a) MCYE3HOBEHMS 3JIEKTPOHA IIPOBOJIUMOCTH MM JIBIPKH IPOBOAMMOCTH B PE3YNbTaTe EPEXOAA Ha
JIOKaJIbHBIN ypOBEHb JePEKTA PEIIETKH MOTYIIPOBOIHHKA;

0) BO3HUKHOBEHHE 3JIEKTPOHA IPOBOANMOCTHU WX ABIPKH MPOBOJUMOCTH B pe3yabTaTe BO30yxe-
HUS Jle(eKTa peleTKy MOoIyPOBOAHUKA;

B) BBEJICHUE HOCUTES 3apsia B OJIYIPOBOIHUK;

I') BBIBEJICHUE HOCUTEIIS 3apsi/ia U3 MOJyIIPOBOIHUKA.

21. DHepreTrueckas 30Ha IOJYIPOBOAHUKA:

a) paspeleHHas 00JacTh MOJYMPOBOJHUKA, B KOTOPOM OTCYTCTBYIOT 3JEKTPOHBI MPOBOAUMOCTH
npu aOCOIIOTHOM HYJI€ TEMIIEPaTyphl;

0) o0yacTh 3HAUCHU PHEPTUHU JICKTPOHOB B KPUCTAILIE TTOTYIPOBOIHHKA;

B) cBOOOJHAS 30HA MOJIYIIPOBOHUKA, HA YPOBHAX KOTOPOM MpH BO30YXKIEHUH MOTYT HAXOIUTHCS
JIEKTPOHBI IPOBOJUMOCTH;

T') BEpXHsIsI U3 3alI0JHEHHBIX 30H IOJIYIIPOBOIHHUKA.

22. Pa3pelieHHasi 30Ha MOJYHIPOBOIHUKA!

a) 001acTh 3HAYCHU I SHEPTUH ANEKTPOHOB B KPUCTAJIIE TOITYIIPOBOAHUKA,;

0) cBOOOTHAS 30HA MOYITPOBOJHUKA, HA YPOBHSIX KOTOPOH MPH BO30YKICHHH MOTYT HaXOIUTHCS
AJIEKTPOHBI IPOBOJUMOCTH;

B) BEPXHss U3 3alI0JIHEHHBIX 30H MOJIyIIPOBOIHHKA,

I') PHEpreTUYECKas 30Ha WIM COBOKYIIHOCTH IEPEKPBIBAIOLIMXCS B PE3YJbTaTe PACLLEIUICHUS U3
KaKOro-In00 OHOTO MM HECKOJIbKUX YHEPIeTUUECKUX YPOBHEH M30IMPOBAaHHBIX aTOMOB B ITpoLecce 00-
pa3oBaHMsI CTPYKTYpbI KpUCTaJLIa.

23. 30Ha MPOBOAMMOCTH MOITYNPOBOTHUKA!

a) paspeleHHas 00JacTh MOTYMPOBOJHHUKA, B KOTOPOH OTCYTCTBYIOT 3JIEKTPOHBI MPOBOAUMOCTHU
npu abCOJIIOTHOM HYJI€ TEMIIEpaTyphl;

0) o0yacTh 3HaYEHUI SHEPTUHU HIEKTPOHOB B KPUCTAILJIE MTOTYITPOBOTHHKA;

B) cBOOOJHAsI 30HA MOJIYIIPOBOIHUKA, HA YPOBHAX KOTOPOM MPH BO30YXKIEHUH MOTYT HaXOIUThCA
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AIIEKTPOHBI MPOBOJUMOCTH;

T') BEpXHSISI U3 3aMOJIHEHHBIX 30H MOJIYITPOBOIHUKA.

24. BaneHTHas 30Ha MOJIYIIPOBOIHUKA!

a) paspeuieHHasi 001acTh MOJYIPOBOJHUKA, B KOTOPOH OTCYTCTBYIOT 3JEKTPOHBI MPOBOJUMOCTHU
pu aOCOTIOTHOM HYJIe TEMIEPATYPHI;

0) o0yacTh 3HAUCHU YHEPTUU AJIEKTPOHOB B KPUCTAILIE TTOJTYIPOBOIHHKA;

B) CBOOOJIHAS 30HA IMOJIYIIPOBOJHUKA, HA YPOBHSIX KOTOPOH MPH BO30YKIEHUU MOTYT HaXOAUTHCS
AJIEKTPOHBI MPOBOJUMOCTH;

T') BEpXHSISI U3 3aI0JTHEHHBIX 30H MOJTYITPOBOJIHUKA.

25. HampaBiieHHO€ JBM)KEHHE HOCHUTENEH 3apsija h3-3a HEPAaBHOMEPHOTO paclpeeieHus KOHIIEH-
TpaIyy HOCUTENeH 3apsiia B 00beMe MOTYIPOBOIHUKA B OTCYTCTBHE IPaUEHTa TEMIIePaTyphl Ha3bIBAIOT:

a) npericdom; 6) muddy3ueit; B) MOABMIKHOCTHIO HOCUTEIIEH 3aps/ia; T') MHKEKITUEH.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

I. Teoperuueckuii Bonpoc. 1) Kiaccuduxanus MaTepuanoB MO 3JIEKTPUYECKUM M MarHUTHBIM
CBOMCTBAM.

2) DneKTpOnpPOBOJHOCTh TBEP/BIX TE.

3) OObuue cBoiicTBa M OTVIMYUTEIbHBIE 0COOEHHOCTH MaTEpUAJIOB JIEKTPOHHON TEXHUKHU.

4) ®dusnueckas Npupoia 3IEKTPOIIPOBOTHOCTH METAIIIOB.

5) TemnieparypHas 3aBUCUMOCTb YZI€IBHOTO COIIPOTUBIICHUS METAJIIOB.

6) Biusinue npumMeceit u 1e(eKTOB Ha yAEIbHOE COMPOTUBICHHS METAIIIOB.

7) YaenbHOE COMPOTHBIICHHUE MPOBOJIHUKOB HA BHICOKHX YaCTOTaX.

8) YnenbHOE CONPOTUBIEHUE METAIIIMUECKUX CIUIABOB.

9) DnekTpruyecKoe COMPOTUBICHHE TOHKUX METAJUTMUECKUX TUICHOK.

10) Marepuabsl BBICOKOM IPOBOJUMOCTH: IPOBOTHUKOBASI ME/Ib.

11) Matepuaiibl BBICOKOW IPOBOJMMOCTH: IPOBOAHUKOBBIN aTFOMUHUIA.

12) KoHCTpYKIIMOHHBIE METHBIE CIITIABbI.

13) Marepuasbl BEICOKOM IPOBOAUMOCTH: OJaropoIHbIE METAIIBL.

14) Marepuassl BBICOKOH TPOBOJUMOCTH: TYTOIUIABKHE METAILIbI.

15) Marepuaiibl BBICOKOTO YJEJIBHOTO COIPOTUBIICHUS: CIUIABbI JJI PE3UCTOPOB U TEXHUUYECKUX
COIIPOTUBJICHUU.

16) Matepuanbl BBICOKOTO YIAEJIBHOTO CONPOTUBIICHUS: MaTepuaibl s TOHKOIUIEHOYHBIX pe3u-
CTOpOB.

17) OcHOBHBIE (pU3NUECKHE MPOLIECCHI B AUIIEKTPUKAX.

18) IlaccuBHBIE TUAIEKTPUKHU: IEKTPOBAKYYMHbIE CTEKJIA, U30JSATOPHBIE CTEKJIA, JJa3ePHbIE CTEK-
J1a, CTEKJIOBOJIOKHO.

19) IlaccuBHbIE TUAIEKTPUKU: CUTAILIBI, KEPAMHUKA.

20) IIbe303nexTprueckuii 3 HEKT 1 AMEKTPOCTPUKIIKS.

21) [Ipe3030eKTpUUECKHE U 3IEKTPOCTPUKIIMOHHBIC MaTepUAIIbI.

22) IIupodaeKTPUKHU U IEKTPETHI.

23) CerHeTodNneKTPHUKH.

24) Knaccuduxkanusi MaTepraioB [0 MArHUTHBIM CBOMCTBaM.

25) XapaKkTepuCTUKHU U NTapaMeTpbl (peppoMarHeTHKOB.

26) MarauTHbple MaTepHalbl: 3JEKTPOTEXHUYECKUE CTaIH, JKEI€30HHUKENIEBbI€ CIUIaBbl, MarHUTO-
MSTKHE (heppUTHI, MATHUTOAUIIEKTPUKH, aMOP(HbBIE U HAHOKPUCTAIINYECKHE MarHUTOMSTKHE CILIaBBl.

27) Knaccuduxanust norynpoBOIHUKOBBIX MaTepUasoB.

28) Mojenb KOBaJICHTHOM CBSI3H.

29) Monenb dHEepreTH4ecKuX 30H.

30) CobcTBeHHAs ANEKTPONPOBOAHOCTD MOIYIPOBOIHUKOB.

31) DnekTponpoBOAHOCTh IPUMECHBIX MOJIYIPOBOHUKOB.

32) I'enepanus 1 pekoMOMHALIMs HOCUTENEH 3apsa B HOIYIPOBOJHUKAX.

33) CoOcTBEeHHbBIE OTYIPOBOAHUKH: T€pMaHU, KPEMHUH.

34) IHonynpoBoaHuKoBble XuMuueckue coequnenus AIIIBV: apcenun raanus,, aHTUMOHUT UHANUS,
docdua rannus, HUITPU rajuius.

35) [MonynpoBoaHuKoBbIe XumMuueckue coenunerus AIIBVI.
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II. 3agaya. 1) Onpenenenue U3MEHEHUs! JUIMHBI CBOOOTHOTO MpoOera 3JeKTPOHOB MPH HarpeBaHUU
MIPOBOJIHUKA.

2) Onpenenenue ko3pPuimeHTa KOMIIAKTHOCTH B KpucTaiax. 3) OnpeneneHue TeMnepaTypHOro
KO3 (UIIMECHTA YIETHLHOTO COMPOTUBIICHUS MMPOBOIHUKOBOTO Marepuaia. 4) Beruucienue riryOWHBI TIpo-
HUKHOBEHUS 3JEKTPOMArHUTHOTO MOJIsl B IPOBOJHUK. 5) PacyeT MarHUTHBIX MOTEPh Ha BUXPEBBIE TOKH.
6) Pacdetr MmarHUTHBIX TIOTEpPh Ha THCTepe3uc. 7) OnpeneneHne COOCTBEHHON KOHIIEHTPAITUHU JICKTPOHOB
U JIBIPOK B MONYINpoBogHuKe. 8) OmnpeneneHue yaeabHONH MPOBOAUMOCTH COOCTBEHHOTO MOIYIIPOBOIHU-
ka. 9) Onpenenenue yaeabHON MPOBOAUMOCTH MPUMECHOTO ToiynpoBoaauka. 10) Beraucnenne muddy-
3MOHHOH JUTMHBI 3JIEKTPOHOB U JBIPOK.

14.1.3. Tembl KOHTPOJILHBIX PadoT
1) ®U3HKO-XMMUYECKOE CTPOSCHUE MAaTEPUAJIOB.
2) DneKTpOnpOBOAHOCTh METAJIJIOB U CILJIABOB.
3) HamarHn4eHHOCTh M MarHUTHasi MPOHUIIAEMOCTh (PePPOMArHETUKOB.
4) ®eppoMarHeTHKU B IEPEMEHHBIX MATHUTHBIX TOJISIX.
5) DneKTponpOBOAHOCTH MOTYIPOBOIHUKOB.

14.1.4. Bonipochl Ha coOeceoBaHue

1) Ilpupona >MEKTPONPOBOAHOCTH TBEPABIX TENl B PAMKaxX KJIACCHUECKOW (PM3UKU U B KBAaHTOBO-
MEXaHUYECKOM IPEJICTABICHHH.

2) MonekynsapHO-aTOMHasi CTPYKTypa Marepuasa.

3) ®usnueckas CymHoOCTh CKHH-3PdekTa u r3ddexra 6Iu30CTH.

4) TpeOoBaHuUs K IPOBOAHUKOBBIM MaTepHaiaM BHICOKOW MPOBOAMMOCTH.

5) CBolicTBa OCHOBHBIX IPOBOJHUKOBBIX MATEpUAJIOB.

6) BaxHeiiine 31eKTpUUeCKUe CBOMCTBA IUIIEKTPUKOB.

7) OcHoBHBIE 2P (HEKThl B aKTUBHBIX AUAJIEKTPUKAX.

8) IIpupona peppomarueTnsma, XapakKTepUCTUKU U TapaMeTpbl peppoMarHeTUKOB.

9) MarauroMsarkiue MaTepuaibl U UX pa3HOBUIHOCTH.

10) IIpupoaa 37eKTPONPOBOIHOCTH COOCTBEHHBIX MOIYIPOBOAHUKOB U MOTYIPOBOJHUKOBBIX XH-
MHUYECKHUX COEIMHEHUH.

14.1.5. Bonipocsl 1711 NOATOTOBKH K NPAKTHYECKHUM 3aHATHAM, CEMMHAPAM
MarHuTHbIE U 3JIEKTPUYECKHE CBOMCTBA (peppOMAarHETUKOB. MarHUTHBIE OTEPH.

14.1.6. Tembl 1a60paTOPHBIX PadoT
HccnenoBanne 3MEKTPUIESCKUX CBOMHCTB MPOBOTHUKOBBIX MAaTEPHAJIOB U CIIABOB

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pPOBbS 1 HHBAJIN/10B
Jlnis ur ¢ orpaHu4eHHBIMU BO3MOYKHOCTSIMH 3/I0POBbsI U MHBAJIHMJIOB MPEyCMOTPEHBI JIOTIOIHU -
TCJIBHBIC OLICHOYHBIC MAaTCPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/III€ 14.
Tabmuma 14 — JlononHuTeNbHBIE MaTepHUasbl OLIEHUBAHMS JUISL JIUL] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU
30POBbLS U HHBAJINIOB

Kareropuun Buibl 10MOMHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJIS U OLIEHKU
00y4JaroLXCs MaTepuaoB pe3ynbTaToB 00y4eHHUs

TecTbl, NCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

[Ipenmy1iecTBEHHO MUCHMEHHAS
IIPOBEpKa

C HapymeHusiMu
ciyxa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3a4ueTy, | [IpenmyiiecTBeHHO yCTHas TpOBEpKa

3peHus OTIPOC IO TEPMHUHAM (MHIMBUAYATIBHO)
C HapymeHusiMu Pemrenne qucTaHIIMOHHBIX TECTOB,
OHOpHO- KOHTpOHBHBIG paGOTBI, IIMCBbMCHHBIC HpeI/IMYH_[eCTBeHHO JAUCTAaHIIMOHHBIMHA
JIBUTaTENLHOTO CaMOCTOSITeNIbHBIE PAa0OTHI, BOIIPOCHI K METOIAMU
anmnapara 3aueTy
C orpannueHusiMu 1o | TecThl, MUCbMEHHBIE CAMOCTOSATEIbHbBIE [IpenmyiiecTBEHHO MPOBEPKA
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06I_HGM6,Z[I/II_[I/IHCKI/IM pa60TLI, BOIIPOCHI K 3a4€TYy, METOAAMM NCXOO N3 COCTOAHUA
IOKa3aHHUAM KOHTPOJIbHBIC pa6OTLI, YCTHBIC OTBEThI 06yqa}01uer0c;1 Ha MOMCHT IIPOBCPKU

14.3. MeTtoauueckue peKoMeHAAIMHI M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

Jis aMIl ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B Ie4aTHO! (hopMe ¢ YBETUUYEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOIIEPEBOA.

Jluam ¢ OrpaHMYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAIMJAM YBEIMYUBAETCA BpeMs Ha
MOJIrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aromuxcs MperycMaTpiuBaeTcsl TOCTYII -
Hast (popMa npeoCcTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBIEHNE OTBETOB YCTHO.

[Iponienypa oreHUBaHUS PE3yIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAJIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBleHue HHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHYCHHUSAM UX 370POBBS 1 BOCIIPUATHS HH(POPMALINN:

JL1s1 1M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHON (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (popme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0OB TPOILIE-
Jlypa OLICHUBAHMsI PE3yNIbTaTOB 00y4EHUsI MOXKET POBOAUTHCS B HECKOIBKO ITAIOB.
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