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«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)
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‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

JosyraesT NOgNHCa 3NEKTIOHMDR NDINHCkLH

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAA [TPOI'PAMMA JIUCHUITVIMHD
MarepuaJibl JJICKTPOHHOH TEXHUKH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

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

®opma oOyuyeHUs: 3a04Has (B TOM 4YMcJe ¢ NMPUMeHEHHMeM IMCTAHIMOHHBIX 00pa30BaTeJbHBIX
TEXHOJIOTHil)

®akynbreT: @10, PakyJabTeT IMCTAHIIUOHHOTO 00yYeHU S

Kagenpa: IIp3, Kadeapa npombliieHHOi 3JIeKTPOHUKH

Kypc: 2

Cemectp: 3

YuebOnsrit man Habopa 2014 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 3 cemectp Bcero Enununner
1 CamocrosTenbHas paboTa 1ol pyKoBOJCTBOM 12 12 4acoB
MIPEeToiaBaTes
2 JlaGoparopHble pabOThI 8 8 4acoB
3 KoHTponb camocTosATensHO#M paboThI 2 2 4acoB
4 Bcero koHTakTHO pabOTHI 22 22 4acoB
5 CamocTosiTenbHas paboTa 113 113 4acoB
6 Bcero (06e3 sx3amena) 135 135 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 9 9 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 3.E.

KonTponbHbie paboThl: 3 cemecTp - 1
Ox3ameH: 3 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokos Ne 1 oT« 2 » 7 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 kadeapsl IPOMBIITUICH-
Hol snekTpoHukH (I1p2) H. C. Jleroctaes

3aBenyromuii odecrieunBaroen kag.
IIp> C. I'. Muxasb4eHKO

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan ®J10 . I1. Yepkamuna
3aBenyromnuii BeITycKaroIen kag.

IIp> C. I'. MuxajibueHKO
OKCIEPTHI:

JlonieHT Kadenpbl TEXHOJIOTUH 3J1eK-
TpoHHOTO 00yueHus (T30) 1O. B. Mopo3zoBa

IIpodeccop kadeapsl MPOMBIIILICH-
Hot anexkTponuku (I1p2) B. 1. CemenoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
M3Y4YCHUE CBOWCTB OCHOBHBIX MOJYMPOBOAHHKOBBIX, JUIICKTPUUECKUX, TTPOBOAHUKOBBIX U Mar-
HUTHBIX MaTepHaJIOB;
M3y4YCHHUE TPUHIIMIIOB BHIOOpA MaTepHaia Jijisi KOHKPETHOTO MIPUMEHEHHUS B JICKTPOHHOW TEXHH-
K€;
M3YYCHHUE 3aBUCUMOCTH CBOMCTB MAaTEPHUAJIOB OT MOJIOXKCHHS UX JIEMEHTOB B MEPUOMUECKON CH-
creme MenHpeneeBa.

1.2. 3agaun JIMCHMIIINHBI
— (opMupoBaHUE MPEACTABICHHUN O MPOIECCaX U SIBICHUSAX, TIPOUCXOIINX B MaTepHaax Mo
JIEHCTBUEM 3JIEKTPOMArHUTHOTO TIOJIS, TEMIIEPATYpPhl U APYTUX BHEITHUX BO3IACHCTBUM;
—  pa3BUTHE YMEHUS aHAM3UPOBATH U CHCTEMATH3UPOBATh HAYYHO-TEXHUIECKYIO HH(POPMAIIHIO,
BBEIOMpATh MaTepUaIbI JJIs DJIEKTPOHHBIX KOMITOHCHTOB TIPH UCTIOJIL30BAHUH HX B 3JICKTPOHHOM armapary-
pe.

2. MecTto mucuuniauebl B ctpykrype OIIOII

Jucuumuinaa «Marepuansl 35ekTpoHHOM TexHukn» (b1.B.OJ1.2) otHOCHTCS K 670Ky 1 (BapraTus-
Hasl 4acTh).

[TpenmecTBYOMKUMHU TUCHUITTMHAMY, (OPMUPYIOIIMMHU HaYaJIbHbIC 3HAHUS, SBIAIOTCS: HXeHep-
Hasl ¥ KOMIIbIOTepHas rpaduka, MHpopmannonHeie TexHoJIornn, Maremarrka, Ousnka, XUMHSL.

[Tocnenyromumy TMCUUIUIMHAMU SBISIOTCS: BakyymHasi U m1a3MeHHas 3JeKTpoHuKa, KBanToBas
Y ONTUYECKAs JIEKTpOHUKA, KOHCTpyHpOBaHUE IEKTPOHHBIX YCTPOMCTB, MarHUTHBIE 3JIEMEHTHI DJIEK-
TPOHHBIX YCTPOMCTB, METOABI aHaIM3a U pacdyeTa MEKTPOHHBIX CXeM, MeTpoJIorus U TEXHUYECKHE U3Me-
penusi, MukpoBoiHOBas 3JeKTpoHUKa, HayuHo-uccnenoBatensckas pabora, OcHOBBI IpeoOpazoBaTesb-
HOMU TexHHKH, [IpaKTHKa Mo MOJyYEeHUIO MEPBUYHBIX MPO(ECCUOHAIBHBIX YMEHUN U HABBIKOB, B TOM YHC-
JIe IEPBUYHBIX YMEHUI U HABBIKOB HAYYHO-HCCIIEN0BATENBCKON AeATENbHOCTH, [IpakTHKa 110 OTy4YEeHHIO
npogeCCHOHANBHBIX YMEHUH M ONbITa MpO(ecCHOHAIBHON AesTenbHOCTH, [lpeanumnioMuas npakTHka,
[IpoexTupoBaHue yCTPOUCTB yIpaBieHUs, PaqnoOMOHTaXHBIN npakTukyM, CxemoTexHuka, CXeMOTEeXHHU-
Ka KIJIIOUEBBIX YCTPOMCTB, TBepHoOTeNbHAs DJIEKTPOHMKA, Te€OpeTHYecKHe OCHOBBI JJIEKTPOTEXHUKH,
VYyeOHo-uccnenoBarenbckas padora, @usnka KOHIEHCUPOBAHHOTO COCTOSHUS, DIEKTPUUECKUE MAIUHBI,
DJNEKTPOHHBIE TPOMBIIIICHHBIE YCTPONUCTBA, DHEPreTUYECKAs AIEKTPOHUKA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

—  OIIK-2 criocoGHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCThH MPOOJIEM, BO3ZHUKAIOIINX
B X0/ NMpOo(ecCHOHATbHON NEeSTEIbHOCTH, MPUBJIEKATh NIl UX PELICHHUsS COOTBETCTBYIOIIMH (PU3UKO-
MaTeMaTU4eCKU anmapar;

— OIIK-7 cnocoOHOCTBIO YUUTHIBaTh COBPEMEHHbIE TEHICHIIMHM PAa3BUTUS dJIEKTPOHUKHU, U3ME-
PUTENBHON U BBIYMCIUTEILHOW TEXHUKH, MHPOPMALIMOHHBIX TEXHOJOTHHM B CBOEH MmpodeccruoHanbHON
JESATEIIBHOCTH;

— IIK-1 criocoOHOCTBIO CTPOUTH MpocTelne (pu3nueckrue U MaTeMaTHUYeCKHe MOJIeIH MpuOo-
POB, CXEM, YCTPOWCTB M YCTAHOBOK 3JEKTPOHUKH M HAHOAJIEKTPOHMKH PA3JIMYHOTO (PYHKIHMOHAIHHOTO
Ha3Ha4YeHHs, a TaKKe MCMOJIb30BaTh CTaH/IaPTHBIE MPOTrPAMMHbBIE CPEACTBA UX KOMITbIOTEPHOTO MOJIENIHU -
pOBaHUs;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyJaOLIUICS TOJKEH:

— 3HATh OCHOBHBIE KJIACChl MAaTEpUAJIOB AJIEKTPOHHON TEXHHUKH, (pU3HUECKUE SBICHUSA U IPO-
LIECCHI, MPOTEKAIOINE B HUX; OCHOBHBIE NIEKTPUUECKUE, MATHUTHBIE U MEXaHUUECKHE CBOWCTBA MaTepH -
aJIOB; Ha3HAYEHUE, KOHCTPYKTUBHbBIE OCOOCHHOCTH U TEXHOJIOTHIO NPOU3BOACTBA NMACCUBHBIX AJIEMEHTOB
AJIEKTPOHHOM TEXHUKHU; COBPEMEHHBIE TEHACHLIUN PA3BUTHS SJIEKTPOHUKH.

— yMeThb paboTaTh ¢ MHPOPMALMOHHO-CIPABOYHBIMH U IOMCKOBBIMH CHUCTEMaMH Ui MOUCKA
UH(POPMALIUH 110 MaTepuaiaM IEKTPOHHON TEXHUKU U MX CBOMCTBAaM; MPOU3BOIUTH pacyeThbl Mapamer-
POB DJIEMEHTOB JJIEKTPOHHOM TEXHHMKH C YYETOM CBOMCTB MAaT€pHAJIOB; PEIIATh HECTAHIAPTHBIC 3aJa4d
10 IOMCKY U IPUMEHEHHUIO MaTeEpUasoB JUIsl 3JIEMEHTOB M YCTPOICTB 3JIEKTPOHHOW TEXHUKH.

—  BJIaJeTh HAaBBIKAMU M3MEPECHMs M KOHTPOJIA NTapaMeTPOB MATEPHAIIOB; OCHOBHBIMM IIpHUEMa-
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MH O6p360TKI/I " NpCACTABJICHUA SKCIICPUMCHTAJIbHBIX JTaHHbBIX.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero wacos Cemectpsl

3 cemecTp

Konrakthas pabota (Bcero) 22 22
CamocrogarenbHas paboTa 1oJ1 pyKOBOACTBOM 12 12
npenonasarens (CPIT)
JlaGopartopHbie pabOThI 8 8
KonTpoas camocTosarensHoit padotsl (KCP) 2 2
CamocTosiTenbHas paboTa (Bcero) 113 113
[ToaroroBka K KOHTPOJIBHBIM paboTaM 50 50
OdopMieHHE OTYETOB IO JTAOOPATOPHBIM padboTam 10 10
[ToaroroBka k 1adboparopHbeIM paboTam 6 6
CamocTosTenpbHOE H3ydeHne TeM (BOIIPOCOB) 47 47
TEOPETUYECKON 4acTHU Kypca
Bcero (0e3 3x3aMeHa) 135 135
ITonroroBka u cmaya dK3amMeHa 9 9
OO6miast Tpy1I0€MKOCTb, 4 144 144
3auetHble EauHuIb! 4.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Pa3znesnsl JUCHUILIMHELI 1 BUALI 3aHATHI
Paznensl AMCIUITITMHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasmensl IUCIUIUIMHEL U BUIBI 3aHATUHA

o = 2 @ 3 =
| < = g g S °§ =
HazBanus pa3aenoB IUCHUIUIMHBI = 8. & g g 5 & %
3 e M = g 2 z E
58| E3
© | A & 2
3 cemectp
1 OOmpe cBOMCTBA U OTIIMYMTEIBHBIE 0 0 2 12 12 |OIIK-2, OIIK-
0COOEHHOCTU MaTepUaIOB 3JIEKTPOHHON 7, IIK-1
TEXHUKH
2 IIpoBOAHMKOBBIE MaTEPHUAIIBI 2 4 18 24 | OIIK-2, OIIK-
7, IIK-1
3 Pesuctopsl 0 0 6 6 OIIK-2, OIIK-
7, IIK-1
4 JIndJIeKTpUKHU 2 4 22 28 | OIIK-2, OIIK-
7, IIK-1
5 KonneHcaTopsl 0 0 6 6 OIIK-2, OIIK-
7, IIK-1
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6 AKTUBHBIE JUAJIEKTPUKHU U DJIEMEHTHI 0 0 10 10 OIIK-2, OIIK-

(GYHKIMOHATBHOM EKTPOHUKHU 7, ITIK-1

7 MarHuTHbIe MaTepUabl 4 0 19 23 |OIIK-2, OIIK-
7, IIK-1

8 [1onynpoBOJHUKOBBIE MATEPHUAIIBI 4 0 20 24 | OIIK-2, OIIK-
7, IIK-1

Hroro 3a cemectp 12 8 2 113 135

Hroro 12 8 2 113 135

5.2. Copep:xaHue pa3ejioB IMCHUILIMHBI (CAMOCTOSITEIbHASI padoTa Mo/l PyKOBOJACTBOM
npenojaaBaTeJis)
CozeprkaHue pa3JesioB TUCHUILIAH (CaMOCTOSITeNIbHASI padoTa Mo PyKOBOACTBOM IMPEIO1aBaTEs)
MpUBECHO B TabwmIe 5.2.
Tabmuua 5.2 — CozneprkaHue pasesioB IUCLHUIUIMH (caMoCToATeNbHAs padoTa 1ol PyKOBOACTBOM IPEMO-

JlaBaTes)
L v =
I -
Q s 5
CopneprkaHue pa3nenoB JUCLUILINHEI S Sz
O
HasBanus paznenos (camocTosiTenpHas paboTa Mo/ PyKOBOJACTBOM - &5
npenojaBarens) % 2 S
a e g
- e
3 cemecTp
2 TIpoBOJHUKOBBIE CBoiicTBa MPOBOJHUKOBBIX MaTepuaioB. Marepuainsl 2 OIIK-2,
MaTtepuasbl BBICOKOM MPOBOAMMOCTU. MaTepualibl BHICOKOTO OIIK-7
YIAEIBHOTO COMPOTUBIICHUS.
Hroro
4 JIndneKTpuKH OcHoBHbIE pU3NYECKHE TPOLECCH B TUIIEKTPUKAX. 2 OIIK-2,
[TaccuBHBIE TUINEKTPUKHU. OIIK-7,
[K-1
Hroro
7 Marautsble Marepuansl | Kitaccugukanys MaTepuanoB 110 MAarHUTHBIM CBOM- 4 OIIK-2,
CTBaM. XapaKTEPUCTUKH U TapaMeTpsl (peppomarte- OIIK-7,
TUKOB. MarHuTHbIE MaTEpPHUAIIBI. IK-1
Hroro
8 INomynpoBoauukoBbie | Kiaccudukaius noaynpoBOAHUKOBBIX MaTepHalioB. 4 OIIK-2,
MaTepuaibl Mopenu CTpyKTyp NOIynpoBoAHUKOB. CoOCTBEHHAs OIIK-7,
3JIEKTPOMPOBOJIHOCTH MOIYITPOBOAHUKOB. DIEKTPO- IK-1
IIPOBOJIHOCTh IPUMECHBIX IOJIYIPOBOAHUKOB. Pac-
MpeielIeHne HOCUTeNeH 3apsiia B MOMYNPOBOJHHUKAX.
I'enepanusi, pekoMOUHAIMS U BpeMsl )KU3HHU HOCH-
Tesel 3apsaa B moiynpoBogHukax. CoOCTBEHHBIE TIO-
TynpoBOoAHUKH. [1oIynIpOBOTHUKOBBIE XUMUYECKUE
COEJIMHEHMUSI.
Hroro 4
Hroro 3a cemectp 12

5.3. Paznenbl AUCHUILNIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H € 00eceYnBAKIIMMH (TpeabIy UMH)
U obecneynBaeMbIMU (NOCJIEAYIONIUMHU) JUCHTUNIIMHAMA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (MTPEABIAYIIUMA) H
obecreunBaeMbIMH (ITOCICTYIOIIUMU ) TUCIUTUTHHAMH MTPEICTABICHBI B Tabmie 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCHUTUTHHBI B MeXKANCIUILTMHAPHBIC CBSI3U

Ne paznenoB qaHHOM AMCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO
HanMeHOBaHKE TUCIUILINH n3yuyeHre 00eceunBaoOIX U 00eCeYnBaeMbIX JUCHUILUINH

1 2 3 4 5 6 7 8

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 NnxeHepHasi U KOMIbIOTEpHAs

- +
rpaduka

2 adpopManimoHHbIE TEXHOJIO-
THH

3 Marematuka

4 duzuka + + +

5 Xumug +

[Tocaenyromuye TUCITUTITUHBI

1 BakyymHas u niua3MeHHas
IEKTPOHHUKA

- + +

2 KBauToBas 1 onTu4eckas dJeK-
TPOHUKA

3 KoHCTpyHpOBAaHHE IIEKTPOH-
HBIX YCTPOUCTB

4 Mar"guTHEbIE DJIEMEHTHI DJIEK-
TPOHHBIX YCTPOMCTB

5 Metozpl aHanu3a U pacuera
3JIEKTPOHHBIX CXEM

6 MeTposnorus 1 TEXHU4ECKUE
H3MEepEeHUs

7 MUKpOBOJIHOBAs 3JIEKTPOHHKA +

8 HayuyHno-uccnenoBarenbckas
paborta

9 OcHoBBI TTpeoOpazoBaTEIHLHOM
TEXHUKU

10 ITpakTHka Mo NoIy4YeHHUIO
MEePBUYHBIX MTPO(EeCCHOHANBHBIX
YMEHHH U HaBBIKOB, B TOM UHUCIIE
MEPBUYHBIX YMEHUN U HABBIKOB
Hay4YHO-HUCCIIEJ0BATENBCKOM J1es-
TEJIBHOCTHU

11 IIpakTuka 1o Mnosy4eHuto
npo¢eCCUOHATBHBIX YMEHUHN 1
OTbITa IPO(eCCUOHANBHON e -
TEJIbHOCTHU

12 [IpenaumioMHast mpakTUKa + + + + + + +

13 IIpoekTupoBaHue yCTPONCTB
YIpaBJICHUS

14 PaniuoMOHTaXHBIN MTPaKTU-
KyM

CornacosaHa Ha noprtane N2 38969



15 CxemorexHuka + + +
16 CX?MOTCXHI/IKa KJIFOYEBBIX N N N N
YCTpOICTB
17 TBeproTenbHast SIEKTPOHUKA + +
18 TeopeTnueckrue OCHOBBI JJIEK- n . n 4 N
TPOTEXHUKH
19 YuebHo-u BaTeIbCKas

9 Y4eOHo-Hccnen0BaTeNbCKa n . . . . 4 .
pabora
20 ®dusuKa KOHICHCUPOBAHHOTO i i
COCTOSTHUS
21 DnexTpuyecKkue MalImHbl +
22 DNeKTpOHHBIE IPOMBIILIUIEH-

N + + + + + +

HBIE YCTPOMCTBA
23 DHepreTuyeckas dIEeKTPOHHU-

3 DHepreTuyeckast IEKTPO n . . . N . 4 .
Ka

5.4. CooTBeTCTBHE KOMIIETEHIUIi, pOPMHUPYeMBbIX TPU U3YYeHUH TUCHMIIUHBI, 1 BU10B 3aHATHI
CoOTBeTCTBHE KOMITETEHIMH, (OPMUPYEMBIX NPH W3yYEHUW IUCHUIUIMHBI, W BUIOB 3aHATHH
IpeJCTaBIeHO B Tabnuie 5.4.
Tabmua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMHUPYEMBIX MPU W3yYSHUH JAWUCIMIUIMHBI, ¥ BUJIOB 3aHA-

TUN
§ Bunnl zanstuin
= : :
() Q Q
q:) = g, & & @DOopMBI KOHTPOJISI
= ©) Q ~ =
2 = @)

OIIK-2 + + + KonTposbHas pabota, Jk3a-

MeH, [IpoBepka KOHTPOJIb-
HBIX pabot, OTueT 1o jgabdo-
paTtopHoii pabote, TecT

OIIK-7 + + + + KonTposbHas pabota, Jk3a-
MeH, [IpoBepka KOHTPOIIb-
HBIX pabot, OTueT no jgabdo-
patopHoii padote, TecT

[TK-1 + + + + KonrtposnpHas pabora, Jk3a-
MmeH, [TpoBepka KOHTpOIIb-
HBIX pabot, OTueT no nabdo-
paTtopHoii pabote, TecT

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUeHUsI
He npenycmorpeno PVYII.

7. JJaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

HasBanus paznenos HaumenoBanue nabopaTtopHbIx padboT

q
dopmupyembie
KOMIIETEHIIUN

TpyoeMKoCTb,
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3 cemecTp

2 IIpoBOJHUKOBBIE HccenenoBanue 31I€KTPUYECKUX CBOMCTB ITPOBOIHU- 4 OIIK-7,
MaTepUaIIb KOBBIX MaTepHaJiOB U CIIaBOB [IK-1
Hroro
4 JIndnexkTpuku HccnenoBanue TeMneparypHON 3aBUCUMOCTH IIPOBO- OIIK-7,
JAMOCTH TBEPJIBIX JUAJIEKTPUKOB. TIK-1
Hroro 4
Hroro 3a cemectp
8. KoHTpo1b caMoCTOSATEILHOI PadoThl
Bunbl KOHTPOJISE CaMOCTOSITENIBHOM paOOTHI IPUBENEHBI B Ta0uIe 8. 1.
Tabmura 8.1 — Buasl KOHTPOJISI CAaMOCTOATEIBLHON padOThI
. Tpynoemxo | Dopmupyemsbie
Ne Bun koHTpOJs caMmocTosTETbHOM paboThI Py PMHPY
CTh (4ac.) | KOMIETEHIIUU
3 cemecTp

1 |KonTponsHas paboTa ¢ aBTOMaTU3UPOBAHHOM TIPOBEPKOI

2 OIIK-2, OIIK-
7, IIK-1

Hroro

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosTenbHOM paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUY TIPEICTABIICHBI B

tabmune 9.1.
Tabmuia 9.1 — Buabl caMocTosTeabHON paboThl, TPYAOEMKOCTh M (hOpMUpPYEMbIe KOMIETEHIIMH
3 z 5
2 = g
v O =
Bunsl caMocTosTeIbHON & > O
Ha3zpanus pa3zaenos 57 &5 @DopMBI KOHTPOJIS
paboThI g s 2
=3 =
al o g
= S
3 cemecTp
1 O6mme cBoiCTBa U CamocTosiTenbHOE H3yde- 4 |OIIK-2, |KoutponwsHas paborta,
OTJIMYUTENIbHBIE HHUE TeM (BOMPOCOB) Teope- OIIK-7, |Tect, Ox3ameH
O0COOEHHOCTU MaTepHaJIOB | THUECKOM 4acTH Kypca [IK-1
HICKTPOHHOM TCXHHKH IToaroroBka K KOHTPOJIb- 8
HBIM paboTam
Hroro 12
2 IIpoBOTHUKOBBIE CamocrosTenbHOE U3yde- OIIK-2, |KoutponbHas pabota, Ot-
MaTepHabl HHUE TeM (BOMPOCOB) Teope- OIIK-7, |uet no mabopaTopHOii pa-
TUYECKOHN 4acTh Kypca [IK-1 6ote, Tect, Dx3ameH
[TonroroBka k maboparop- 2
HBIM paboTam
OdopmieHre 0TYETOB T10 4
JabopaTOpHBIM paboTam
[ToaroroBka Kk KOHTPOJIb- 6
HBIM paboTam
Hroro 18
3 Pe3ucropsl CamocTosTenbHOE U3yye- 2 |OIIK-2, |KouTpoabHas pabora,
HHUE TeM (BOIPOCOB) Teope- OIIK-7, |Tect, Ox3ameH
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TUYECKOHN 4acTu Kypca

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam

HUroro

IIK-1

4 JIndnexkTpuku

CaMocTosiTenbHOE U3yUe-
HHE TeM (BOIIPOCOB) TEOpE-
TUYECKON 4acTu Kypca

IToaroroska k saboparop-
HBIM paboTam

OdopmiieHre 0TYETOB T10
naboparopHbIM paboTam

ITonroroBka Kk KOHTPOJIb-
HBIM paboTam

Hroro

22

OIIK-2,
OIlIK-7,
IIK-1

KonTposnbhas pabota, OT-
4eT 1o JabopaTopHOi pa-
oote, Tect, DK3ameH

5 KonneHncaTtopsl

CamocrosTenbHOE H3yue-
HUE TeM (BOIIPOCOB) TEOpE-
THYECKOW YacTH Kypca

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam

HUroro

OIlK-2,
OIIK-7,
IIK-1

KonTtposnbsHas pabora,
Tect, Dx3amen

6 AKTUBHBIE AUAJIEKTPUKU
H DJIEMCHTBI
(yHKIMOHATIBHON
AIIEKTPOHUKHU

CaMocTosTenbHOE U3yUe-
HHE TeM (BOIIPOCOB) TEOpE-
TUYECKON 4acTu Kypca

IToaroroBka K KOHTPOJIb-
HBIM paboTam

Htoro

10

OIIK-2,
OIlIK-7,
IIK-1

KontponwsHnas pabora,
TecTt, OKx3amen

7 MarHuTHbIE MaTeprabl

CamocrosiTenbHOE U3y4e-
HUE TeM (BOIPOCOB) Teope-
TUYECKOM 4acTH Kypca

11

ITonroroBka Kk KOHTPOJIb-
HBIM paboTam

HUroro

19

OIIK-2,
OIIK-7,
TK-1

KonrtponpHhas pabora,
Tect, Dx3amen

8 IlomynpoBOIHUKOBBIE
MarepHuabl

CamocrosTenbpHOE H3yue-
HHUE TeM (BOIPOCOB) TEOpe-
THYECKOW YacTH Kypca

14

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam

Hroro

20

OIIK-2,
OIIK-7,
IIK-1

KontpospHas pabora,
Tect, Dx3amen

BrinosiHeHNE KOHTPOJIBHOM
paboThI

OITK-2,
OIIK-7,
TK-1

KontpomnpHas pabora

Hroro 3a CEMCECTP

113

TlonroroBka U caada dK3a-
MeHa

DK3aMeH

Hroro

122
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10. KonTpoab caMocTOATEIbHOMH PadoThl (KypCcOBOM NPOEKT / KypcoBasi padora)
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. JleroctaeB H. C. Marepuansl 3J1eKTPOHHON TEXHUKHU [DNEKTPOHHBIN pecypc]: yueOHoe moco-
oue / H. C. Jleroctaes. - Tomck Onp Kontent, 2012. - 184 c. JlocTyn U3 JUYHOTO KaOWHETa CTYyACHTA. -
Pexxum noctyna: https://study.tusur.ru/study/library/ (nara o6pamenus: 31.07.2018).

12.2. lonoiHuTEIbHAS JIUTEpPaTypa

1. Marepuansl JeKTPOHHOM TEXHUKH [ DIeKTpOHHBIN pecypc]: Yuebnoe nmocooue / B. H. JlaBbi-
moB - 2017. 123 c¢. [Joctym wu3 Ju4HOro KabuHeTa cTylaeHTa. - Pexum jgocryna:
https://study.tusur.ru/study/library/ (mata o6pamenus: 31.07.2018).

2. TexHoOTHs MaTepHaOB U M3ACTUN SIEKTPOHHOM TEXHHMKHU (4acTh 1) [DIEeKTpOHHBIN pe-
cypc]: Yueonoe nocodwue / JI. H. Opnukos - 2012. 98 ¢. Jloctyn u3 m1u4HOro KabMHETa CTy/IeHTaA. - Pexxnum
noctyna: https://study.tusur.ru/study/library/ (nata oopamenwus: 31.07.2018).

3. TexHomorus MaTepualioB M W3JEIUN SJICKTPOHHOW TEXHUKH (YacTh 2) [DIEKTPOHHBIA pe-
cypc]: Yuebnoe nocobue / JI. H. OpmukoB - 2012. 100 c. HocTyn u3 1n4HOTO KabuHeTa CTyneHra. - Pe-
kUM noctyna: https://study.tusur.ru/study/library/ (nata oopamenns: 31.07.2018).

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYeCKHEe MOCOOUs

1. JleroctaeB H. C. Marepuaibl 3JIeKTPOHHOM TeXHUKH : 31eKTpoHHBIH Kype / H. C. Jlerocraes.
- Tomck: TYCYP, ®J10, 2012. locTyn U3 IMYHOrO KaOUHETa CTyAEHTA.

2. Jleroctae H.C. Marepuansl 31€KTPOHHOW TEXHUKH [DJIEKTPOHHBIN pecypc|: METOIUYECKUE
ykazaHus 1o usydenuto pucuuiuinnel / H.C. Jleroctaes. - Tomck @akynbTeT AMCTAaHIIMOHHOTO O0y4eHUs,
TYCYP, 2012. - 68 c. Joctym wu3 nu4yHoro kaOuHeTa cCTyaeHTa. - Pexum gocTyma:
https://study.tusur.ru/study/library/ (nata obpamenus: 31.07.2018).

3. burnep JI.P. Marepuaibl 31€KTPOHHON TEXHUKH [ DNEKTPOHHBIN pecypc|: METOAMUYECKUE yKa-
3aHus K Ja0opaTopHbIM padotaM. - Tomck dakynbreT AucTaHIMOHHOTO 00yueHus, TYCVYP, 2012. - 22 c.
Joctyn u3 muuHOTO KabmHeTa cTyiaeHTa. - Pexkxum mocryma: https://study.tusur.ru/study/library/ (mata o0-
pamenusi: 31.07.2018).

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

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

Jliisl I ¢ HApYIIeHUSIMU 3PeHust:

- B (hopMe FIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JlJis1 JIUI ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO annapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie"yaTHOU hopme.

12.4. ITIpodeccuonaibHbie 6a3bl JAHHBIX U HH(POPMAINMOHHBIE CTIPABOYHBIE CHCTEMBI

1. 1. Poccumiickuii nHpOpMAIMOHHBIA MOPTaT B 00JaCTH HAYKH, TEXHOJOTHH, MEIUIIMHBI U 00-
pazoBaHUsl [ DNEKTPOHHBIN pecypc] - Pexxum goctyma: www.elibrary.ru, gara oopamenus: 20.07.2018.

2. 2. MadopmManmoHHbie, CIIpaBOYHbIE 1 HOPMATHBHBIC 0a3bl JaHHBIX [DJIEKTPOHHBIN pecypc] -
Pexxum moctyna https:/lib.tusur.ru/ru/resursy/bazy-dannyh, nara obpamenus: 20.07.2018.
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTtepuajibHO-TEXHMYECKOE M IPOrPaMMHOe odecriedeHne TUCUUILTHHBI

Kabuner 111 caMoCTOATENbHOM paboThl CTYICHTOB

ydeOHast ayIuTOpus JJIsl IPOBENCHHS 3aHITHI J1a00paTOPHOTO THIIA, TIOMEIIEHHE JUTS TIPOBEIACHUS
TPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIBTAIINH, TOMEIIEHUE ISl TPOBEIACHHSI TEKYIIIET0 KOHTPOJIS U MPO-
MEXYTOUHOU aTTECTAINH, IIOMEIICHHE JJIsi CAMOCTOSTEIILHON paOboThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 207 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Kommyratop MicroTeak;

- Komnbrorep PENTIUM D 945 (3 wit.);

- Komnbrorep GELERON D 331 (2 mT.);

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHOe obecrieueHue:

- 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyigs Windows

— Microsoft Windows

— OpenOftice

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHOe odecrieyeHue s JJa0opaTopHbIX padoT

Kabuner 111 caMocTOATENbHOM paboThl CTYICHTOB

ydeOHast ayuTOpus JJIsl IPOBENCHHS 3aHATHI J1a00paTOPHOTO THIIA, TIOMEIIEHHUE JUTS TIPOBEICHUS
IPYNIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAIUI, TOMEIICHUE /1JIs1 POBEJCHUS TEKYIIET0 KOHTPOJIS U PO -
MEXYTOUHOU aTTECTAINH, IIOMEIICHHE JJIsi CAMOCTOSTEIIHHON paOboOThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 207 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Kommyratop MicroTeak;

- Komnbrorep PENTIUM D 945 (3 wit.);

- Kommbrorep GELERON D 331 (2 mT.);

- Kommnekr cneuunanuznpoBaHHol yueOHoOI me0enu;

- Pabouee mecTo mpermnoiaBares.

[IporpamMmMHoOe obecrnieueHue:

- 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyigs Windows

— Microsoft Windows

— OpenOftice

13.1.3. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecriedeHue IS CAMOCTOATEIbHOI padoThI
Jyist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacts, I. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepimmauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:
- yueOHast mebenb;
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- koMnbroTeps! kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;
- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecnieueHre TUCHMIIIMHBI VIS JIMIL ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMHA C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeNUaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydJaronyecs: ¢ HapylIEeHHEM ClIyXa, 00OpYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTENIEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpUajibl B COCTABE!

14.1.1. TecToBble 3a1aHUs

1. Onpenennre, CKOJIBKO aTOMOB NPUXOIUTCS HA OJHY JIEMEHTApHYIO SYEHKy B KpUCTaJIax C
rpaHelEeHTPUPOBAHHON KyOMUECKON perIeTKOM:

a)2;06)4;B)6;1) 8.

2. 1ng MaTepuana ¢ IpoCcTol KyOUUYeCKO! pereTkol onpeaenuTh KOOpAMHAIIMOHHOE YHcio k:

a)4;0)6;B)8;1) 12.

3. Vkazate MeTasuibl, JIsi KOTOPBIX KOJIMYECTBO aTOMOB, HAXOJSIIMXCS Ha HanOoyiee OJU3KOM H
PaBHOM PacCTOSHUU OT JF0OOT0 BEIOPAHHOTO aTOMa B PEIIETKE PABHO «BOCEMB:

a) a;moMuHUM; 0) Bonb(pam; B) KOOAJBT; T') MEb.

4. Yxa3aTb MeTaJUIbl, A7l KOTOPBIX KOIMYECTBO aTOMOB, HaXOIALIMXCS Ha Haubojee OIM3KOM H
PaBHOM PACCTOSIHUU OT JIF0OOT0 BEIOPAHHOTO aTOMa B PEIIETKE PABHO «JIBEHAALATHY:

a) Bobdpam; 0) xKene30; B) KOOAIBT; T) MOTHOICH.

5. Ykaxxute MeTaibl ¢ 00bEMHO-TICHTPUPOBAHHON KyOMUECKON PemIeTKOM:

a) allOMUHUH; 0) Me/ib; B) MONMO/IEH; T) HUKEIb.

6. YKa)XHTe METaJlJIbl, KpUCTAITNYECKas! CTPYKTYpa KOTOPBIX T'eéKcaroHajabHas INIOTHON YIaKOBKU:

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

7. Yxaxxute MeIHBIN cruiaB ¢ copepxkanueM 15% aukens u 20% mapranmna:

a) IAHKMu75-2-2,5-0,5-0,5; 6) MHMi115-20; B) bpOILlC4-4-4; 1) JILI23 A6X3M1i2;

8. OmpenenanTh 4acTOTy JIEKTPOMArHUTHOIO IOJIsA, €ClU ITyOMHA MPOHUKHOBEHUS 3JIeKTpoMar-
HUTHOT'O NIOJIS1 B MEIHBIM TPOBOAHUK paBHa 2,076 Mm:
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a) 10 xI'; 6) 50 xI'w; B) 100 k[ 1) 200 kI,

9. YkaxuTe MapKu aJlOMUHUS NEPBUYHOTO BHICOKOH YUCTOTHI:

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

10. CoOGCTBEHHBIN TOTYPOBOIHUK - 3TO:

a) MOJIyIPOBOAHUK, ypoBeHb DepMu B KOTOPOM PACTIOIOKEH B 3aNPEILICHHON 30HE HAa PACCTOSIHUHU
oT ee rpanwuil, oosbmeM kT ;

0) MOMyNPOBOHHK, YPOBEHb DepMHU B KOTOPOM PACIIONOKEH B 30HE MPOBOAMMOCTH WIIH B BaJICHT-
HOM 30HE, WJIM KE B 3allPEIICHHON 30HE Ha PACCTOSIHUM OT TPaHUI] yKa3aHHBIX 30H, MeHbIeM kT;

B) MOJYIIPOBOJHUK, HE COAEpKAILIUN IPUMECEN, BIMSIOIIMX Ha €r0 AIEKTPOIPOBOAHOCTD.

I') TOJYNPOBOAHHUK, DJIEKTPOIPOBOJAHOCTH KOTOPOTO OOYyCJIOBJIEHA B OCHOBHOM I€peMELICHHEM
AJIEKTPOHOB MTPOBOJUMOCTH.

11. IIpocToiil MoynpoBOJHUK - 3TO:

a) TOJYMPOBOAHUK, DJIEKTPOIPOBOJAHOCTH KOTOPOTO OOYCJIOBJIEHAa B OCHOBHOM IE€pEMEIIEHHUEM
AJIEKTPOHOB MPOBOJUMOCTH;

0) TOMYMPOBOAHMK, AJIEKTPOMPOBOTHOCTH KOTOPOTO OOYCIIOBJICHAa B OCHOBHOM IEpPEMEIICHUEM
JIBIPOK MPOBOJIMMOCTH;

B) IMOJIYIIPOBOJHUK, OCHOBHON COCTaB KOTOPOro 0Opa3oBaH aToMaMH OJHOTO XMMHUYECKOro 3Jie-
MEHTAa;

T') MOJIYIIPOBOJHUK, HE COZIEPIKALIHI MPUMeECEH, BIUSAIONIUX Ha €ro 3JEKTPOIPOBOIHOCTD.

12. CobcTBeHHAs! AIEKTPOIPOBOJHOCTH:

a) AJIEKTPONPOBOJHOCTD MOMYNPOBOJHHUKA, OOYCIOBIEHHAS B OCHOBHOM MEPEMEIEHUEM JIBIPOK
MIPOBOJIUMOCTH;

0) 2JIEKTPONPOBOAHOCTH TOTYIPOBOAHHUKA, 00YCIIOBICHHAS B OCHOBHOM TIEPEMEIIICHUEM JJIEKTPO-
HOB IIPOBOAMMOCTH;

B) 3JIEKTPOTPOBOAHOCTH MOJYITPOBOTHUKA, OOYCIOBJICHHAs] TeHEpAIeil map "JIeKTPOH MPOBOIH-
MOCTH — ABIPKa MPOBOAUMOCTH'" TIPH JIFOOOM crtocoOe BO30YKACHUS;

T') 3JEKTPONPOBOHOCTD MOJIYIPOBOJIHUKA, 0O0YCIOBIECHHAs peKoMOUHAIMel map "3JIeKTpoH Mpo-
BOJMMOCTH — JAbIPKA IPOBOJUMOCTH".

13. PaBHOBeCHas1 KOHIIEHTpaIMs HOCUTENEH 3apsiia MOJIyIPOBOJIHHKA:

a) KOHILIEHTpALUs JIEKTPOHOB MPOBOJAMMOCTH MOJIYNPOBOJHUKA, MPU KOTOPOU ypoBeHb Depmu
COBIA/IAET C HUKHEW IPaHUIICH 30HbI TPOBOJAUMOCTH;

0) KOHIIEHTpAIUS ABIPOK MPOBOJAUMOCTH MOIYIPOBOJHHIKA, IPU KOTOPOH ypoBeHh Depmu coBma-
JIaeT C BEPXHEH I'paHUIIEH BAJICHTHOM 30HBI;

B) KOHIICHTpAIIUs TIOJBMKHBIX HOCHUTENEH 3apsaa B MOJYIPOBOJHUKE B YCIOBUSX TEPMOAMHAMU -
YECKOro PaBHOBECHS,

T') KOHIICHTPAIMs paBHOBECHBIX HOCHTENEH 3apsia B COOCTBEHHOM MOTYIIPOBOIHHUKE.

14. Kputnyeckasi KOHIEHTPALMS AIEKTPOHOB MPOBOAMMOCTH MOIYIPOBOJHUKA 3TO:

a) KOHLIGHTpALUs JIEKTPOHOB MPOBOJAMMOCTH MOJIYNPOBOJHUKA, NPU KOTOPOU ypoBeHb Depmu
COBIA/IAET C HUKHEW IPaHUIICH 30HbI TPOBOJUMOCTH;

0) KOHIIEHTpALUS ABIPOK MPOBOJAUMOCTH MOIYIPOBOJHHIKA, IPU KOTOPOH ypoBeHh Depmu coBma-
JIaeT C BEpXHEH IpaHUIIEH BAJICHTHOM 30HBI;

B) KOHIICHTpAIIUs TIOJBMKHBIX HOCHUTENEH 3apsaa B MOJYIPOBOJHUKE B YCIOBUSX TEPMOIMHAMU -
YECKOro PaBHOBECHS,

T') KOHIICHTPAINs paBHOBECHBIX HOCHTENEH 3aps/ia B COOCTBEHHOM MOTYIIPOBOHHUKE.

15. Nmxexkuust HocuTenen 3apsiaa:

a) MCUE3HOBEHUS AIEKTPOHA MPOBOJUMOCTH WM JBIPKU MIPOBOJUMOCTH B PE3yJIbTaTe Mepexoaa Ha
JIOKAJIbHBIM ypOBEHb Ae(eKTa pelieTKH MOTyIPOBOIHUKA;

0) BOBHUKHOBEHHUE AJIEKTPOHA MMPOBOAUMOCTH WIH JBIPKU MTPOBOJAUMOCTH B pPe3ylbTaTre BO30yxkie-
HUS AeQeKTa penieTKH MOITyIpPOBOIHUKA;

B) BBEJICHUE HOCUTEJS 3apsia B MOJIYIPOBOAHUK;

T') BBIBEJICHUE HOCUTEIIS 3apsiia U3 MOIyIPOBOTHUKA.

16. DxcTpakiust HocUTeNeH 3apsiaa:

a) MCYE3HOBEHMSI 3JICKTPOHA MPOBOIUMOCTH WJIH JIBIPKH MMPOBOAUMOCTH B pe3ysbTaTe Mepexoa Ha
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JIOKAITbHBIN YPOBEHB JAe(eKTa PEIIeTKH MOTYIIPOBOIHUKA;

0) BOBHUKHOBEHHUE AJIEKTPOHA MTPOBOANMOCTH WM JBIPKU MTPOBOJAMMOCTH B pe3ynbTaTre BO30yxkie-
HUS le(eKTa peIIeTKH MOIyIPOBOAHUKA,;

B) BBEJCHHUE HOCUTEJIS 3apsia B MOIYIPOBOIHUK;

T') BBIBEICHUE HOCUTEIS 3aps/ia U3 MOIYITPOBOJHUKA.

17. Pa3penieHHas 30Ha MOJIyHIpPOBOIHUKA!

a) 00JIaCTh 3HAUCHHH SHEPTUU IIEKTPOHOB B KPUCTAIIIE MMOIYIIPOBOTHUKA;

0) cBOOOTHAS 30HA MOYITPOBOJHUKA, HA YPOBHSIX KOTOPOH MPH BO30YKICHHH MOTYT HaXOIUTHCS
AIIEKTPOHBI MPOBOJUMOCTH;

B) BEpXHSS U3 3alIOJIHEHHBIX 30H MOJIYTPOBOTHUKA;

F) OHCPICTUUCCKAasd 30Ha WM COBOKYITHOCTb HNCPCKPLIBAOIINUXCA B PE3YJIbTATC PACHICIINICHUSA H3
KaKoro-1100 OJJHOTO MJIM HECKOJIIBKUX SHEPreTHUECKHX YpOBHEH M30JIMPOBAHHBIX aTOMOB B Ipoliecce 00-
pa3oBaHMsI CTPYKTYPhI KPUCTAJLIA.

18. 30Ha MPOBOAUMOCTH TOTYIIPOBOAHUKA:

a) paspelieHHasi 001acTh MOJYIPOBOIHUKA, B KOTOPOH OTCYTCTBYIOT 3JIEKTPOHBI MPOBOJUMOCTHU
pu aOCOJIOTHOM HYJEe TEMIEPATYypPhl;

0) o0yacTh 3HaYEHUI SHEPTUU HIEKTPOHOB B KPUCTAILJIE MTOTYIIPOBOTHHKA;

B) CBOOOIHASI 30HA IMOJIYIPOBOJHUKA, HA YPOBHSAX KOTOPOIl MpH BO30YK/IEHUU MOTYT HaXOAUTHCS
AIIEKTPOHBI MPOBOJUMOCTH;

T') BEpXHSIsI U3 3aMOJIHEHHBIX 30H MOJIYIPOBOIHUKA.

19. BaneHnrtHas 30Ha OJIYIPOBOIHUKA!

a) paspeuieHHasi 001acTh MOJYHIPOBOJHUKA, B KOTOPOH OTCYTCTBYIOT 3JIEKTPOHBI MPOBOJUMOCTHU
npu aOCOIIOTHOM HYJIE TEMIIEPATyphl;

0) o0yacTh 3HAUCHUI YHEPTUHU IJIEKTPOHOB B KPUCTAILIE TTOJTYIPOBOIHHKA;

B) cBOOOJHAS 30HA MOJIYIIPOBOHUKA, HA YPOBHAX KOTOPOM MpH BO30YXKIEHUH MOTYT HAXOIUTHCS
AJIEKTPOHBI MPOBOJUMOCTH;

') BEpXHsIA U3 3alI0JIHEHHBIX 30H MOJIYNPOBOIHHUKA.

20. HampaBiieHHO€ JBM)KEHHE HOCHUTENEH 3apsija h3-3a HEPAaBHOMEPHOTO paclpeeieHnus KOHIEH-
Tpaluu HOCUTENEH 3apsaa B 00beMe MOIyPOBOAHMKA B OTCYTCTBHE TPaluE€HTa TEMIIEPATyphl Ha3bIBAIOT:

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

14.1.2. Dx3amMeHAIlUOHHBbIE TECThI

1) OnpenenuTb KOHIEHTPALMIO CBOOOHBIX JIEKTPOHOB B aJIOMHHUU, €CJIM aIFOMUHHMNA KpUCTAJI-
JU3YETCs B PEIIETKE TPaHEIIEHTPUPOBAHHOTO Ky0a, a epuos pemetku amomuaust — 0,4041 am. [Ipunsrs,
YTO HA KaXKIbIH aTOM KPUCTAJIIMYECKON PEIIeTKU IPUXOJUTCS OJJUH JIEKTPOH.

a) 8,32 x 10728 m”-3; 6) 12,36 x 10728 m"-3; B) 18,18 x 1028 m”-3; 1) 28,42 x 10728 m"-3.

2) OmpenenuTb NepUo]] KPUCTAUINUYECKOW PeIETKH Meau, eciu IIoTHocTh Meau 8900 kr/m”"3,
MoJisipHast Macca Meau 63,546 Kr/KMoJib, a 3JeMEHTapHasl silueiika Meu MpeJCTaBIsieT cO00 rpaHeleH-
TPUPOBAHHBIN KYO.

a) 0,167 um; 6) 0,372 um; B) 0,583 HM; 1) 0,732 HM.

3) BoluncnuTe II0THOCTh HUKENS, €CIIU IEPHOJT KpUcTaTnueckon pemerku Hukens 0,3517 .

a) 4,83 x 10”3 xr/mM"3; 6) 5,78 x 10”3 xr/mM"3; B) 8,96 x 103 kr/m”3; 1) 10,96 x 10”3 kr/™M"3.

4) OnpenenuTh pacCTOSHUE MEXTY OMMKAMIIUMHU aTOMaMH B KPUCTAJIIIMUECKON peIETKE BOIb(-
pama, ecJii TJIOTHOCTh Bosibppama 19,3 r/cM”3, a snemeHTapHas siueiika MpeAcTaBisieT co0oil 00bEMHO-
LEHTPUPOBAHHBIN KYO.

a) 0,274 um; 6) 0,315 um; B) 0,541 HM; 1) 0,762 HM.

5) OmpenenuTh cpeHee 3HaUCHHE YHEPTUU CBOOOIHBIX 3JIEKTPOHOB B cepedpe BOMM3M Temiiepa-
Typhl 0 K, eciin ynenpHas miotHocTs cepedpa 10,49 r/cm”3, monsipaas macca cepebpa 107,87 Kr/kMomb.

a) 1,4 3B;0) 2,23B; B) 3,33B; 1) 5,4 3B.

6) BbruncnuTh CyMMapHyI0 KMHETHUYECKYIO SHEPTUI0 CBOOOAHBIX 3JEKTpoHOB B 1 cM”3 cepebpa
npu Temreparype 0 K, nonaras, 4To yuciio cBOOOIHBIX IEKTPOHOB PABHO KOJIMYECTBY aTOMOB cepedpa.

a) 1,113 x10"4 [1x; 6) 3,103 x10™4 [Ix; B) 5,217 x10°4 JIx; r) 7,338 x10°4 Jx.

7) YKaxure KOHCTPYKLMOHHBIE CIUIaBbI, B KOTOPBIX MPHUCYTCTBYET JIETHUPYIOLIUM AJIEMEHT ajto-
MUHUI:

a) JIAHKMn75-2-2,5-0,5-0,5; 6) MHMul5-20; B) BbpOLIC4-4-4; 1) JIL23A6XK3M12; n)
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bpOSLS5CS;

e) JIAXK60-1-1; x) JIAHS59-3-2; 3) JIA77-2; u) bpA7Mul15X3H2112; k) bpMuS.

8) Onpenenute B MPOLIEHTAX COAEPKAHUE MEAU B TUTEHHOM J1aTyHu Mapku JIL[23A6K3Mn2.

a) 34%; 6) 47%:; B) 66%:; 1) 72%.

9) OmpenenuTs TEMIEpaTypy MPOBOIHUKOBOTO Marepuana, €Cld JJIUHa CBOOOIHOro mpodera
AJIEKTPOHOB paBHA 7,3 HM.

a) 675 K; 6) 893 K; B) 1293 K; r) 1458 K.

10) Onpenenute OTHOIICHHE TUAMETPOB MPOBOJOB M3 ATIOMUHUS U MEIH, €CIIA MPOBOJA UMEIOT
OJIMHAKOBBIE CONPOTUBIIEHUS, JUIMHY U TeMieparypy 20 C. dusndeckue napameTpsl MaTepuaoB POBO-
noB npu temneparype 20 C: ynenpHoe 3JIeKTpUudecKoe conpoTuBieHne Meau 17 HOM X M, yIenbHOE AJIeK -
TPUUECKOE CONIPOTUBIICHNE AMIOMUHMS 27 HOM X M,

a) 0,83; 0) 1,59; B) 2,65; 1) 3,17.

11) Onpenenute ynenbHOE IEKTPUIECKOE CONPOTHBIIEHHE Bolb(pama npu temmeparype 2400 C,
ecnu mipu Temneparype 20 C yaenbHOe 3IeKTPHIEeCKOe COPOTUBIIEHHE Bobdpama 55 HOM X M, a Temrie-
patypHbIil KOOQPUIHUEHT yIETHHOTO IEKTPHUECKOTO CONPOTUBICHUS Bodb(pama 5,0%107-3 KA-1.

a) 317 HOm x M; 6) 536 HOM x M; B) 709 HOM X M; T) 928 HOM X M.

12) Vkaxute AUAIEKTPUUECKUE MAaTEPHUAIIbl, KOTOPbIE UMEIOT OTPULIATEIbHOE 3HAUEHUE TEMIIEpa-
TYpHOTO KO3 GUIIMEHTA TUIIEKTPHIECCKON TPOHUIIAEMOCTH:

a) MOJMATHIIEH; 0) CIII0fa; B) IeNIb3UAaHOBAsl KepaMHKa; T') TOJMCTHPOT; 1) yibTpadapdop; ) no-
JUTIPOITHIICH; ) OPOKEPHT; 3) CTEaTUTOBAsI KEpaMHUKa; M) JJaBCaH; K) pyTHJIOBas KepaMHUKa.

13) OnpenenuTh MOMSIPU30BAHHOCTH M30TPOITHOTO AMAJIEKTPUKA C IUAJICKTPUUYECCKOM MPOHMIIAC-
MOCTBIO 3,7, €CJIM IUTaCTUHA JUIEKTPUKA PACIOI0KEHA HOPMAIBHO BEKTOPY HANpPSKEHHOCTU OJAHOPOJ-
HOTO 3JIeKTprudecKoro mois 370 B/m.

a) 1,03; 6) 2,39; B) 4,12; 1) 6,19.

14) YkaxuTe UHIYITUPOBAHHBIC B Smart-TUaJIeKTpUKe GU3NUECKUE SIBJICHUS MPU BO3JCHCTBUU Ha
smart-M3JIEKTPUK MATHUTHOTO TOJIS:

a) yrpyro-tersioBoit 3 dext; 6) nepopmartus; B) 00paTHbIN Mbe303hdEKT; T) TUPOITCKTPUICCKUM
3 QeKT; 1) MarHUTOONTHUECKUN 3P PEKT; €) NpsMoi mbe303(h(EKT; k) Mmosspu3anus; 3) 3IMEKTPOMArHuT -
HBIH 3P dekT;

M) MarHUTO3JEKTpUUecKuil 3¢ (deKT; K) anekrpoontudeckuii 3¢dekr; 1) mbe3oMarHUTHBIA (-
dexT;

M) HaMarHUYMBaHKUE; H) MarHUTOCTPUKIINSA; 0) TEPMOMArHUTHBIN 3P PEKT.

15) . B omHOpOAHOM MarHUTHOM ToJie MHAYKIueH 1,2 T meprneHauKyIapHO MarHUTHOMY TTOTOKY
NOMeIlleHa IJI0CKoNapauieIbHas IUIACTHHA U3 OJTHOPOAHOTO M30TPOITHOTO (heppOMarHeTHKa ¢ MarHUTHOM
nponumaeMocThio 240. OnpenenuTe MarHUTHYIO HHAYKIINIO BHYTpH (heppOMarHeTHKA.

a) 0,6 Tn; 6) 0,9 Tor; B) 1,2 Ty 1) 1,8 T

16) Onpenenute MarHUTHYIO BOCIIPUUMYHUBOCTh BUCMYTa, €CIIU MPU HAPSHKEHHOCTH MarHUTHOTO
nosst 4000 A/m MarauTHast UHAYKUUS B BUcMyTe 12,564 mTo.

a) - 1,34 x 107-9; 6) + 1,34 x 10"-9; B) - 3,34 x 10"-9; 1) + 3,34 x 10"-9.

17) Onpenenute NOTepu Ha BUXPEBBIE TOKM B MarHUTONPOBO/IE TpaHchopmaTopa, COOpaHHOTO U3
JIUCTOB JIEKTPOTEXHUYECKOM CTaIM TOMIMHON 0,5 MM, €CJIM B MAarHUTOIIPOBOJIE TOU K€ (POPMBI U TEX K
TeOMETPHUECKUX pa3MepoB, HO COOPAHHOTO M3 JIUCTOB DJEKTPOTEXHUYECKOW CTaM TOW K€ MapKH TOJ-
uHou 0,15 MM notepu Ha BUXpeBbIe TOKH cocTaBisaoT 0,9 BT.

a) 4 Bt; 6) 6 Bt; B) 10 Bt; 1) 16 B™.

18) OnpeaenuTh MHIYKIMIO MAarHUTHOTO TOJIS B MaTepuajie MarHUTOIIPOBO/a U3 (peppomarueTuka
C JUIMHOM cpefHel JInHuM 27 MM M HEMAarHUTHBIM 3a30poM 0,35 MM, eciu MHIYKIUS MarHUTHOTO TOJIS B
3azope 0,35 T

a) 0,18 Tu; 6) 0,24 Tum; B) 0,35 Ti; 1) 0,48 T

19) B dbeppomarnetuke Ha yactote 50 I'11 yaenbHbIe OTEPU HA TUCTEPE3NUC MPU MHIAYKIIMU Mar-
autHoro nofist 0,1 T u 0,5 Tn cocraBmstot 0,15 B1/kr u 1,97 B1/kr cootBeTcTBeHHO. ONpeieuTh yIeIb-
HbIE TTOTEpH Ha ructepe3nc Ha yactote 200 'y mpu naAyKIuK MarHutHoro nosist 0,6 To.

a) 0,6 Br/kr; 0) 7,8 Br/kr; B) 10,6 B1/kT; T) 16,2 BT/KT.

20) B o06pa3siie u3 MarHUTHOTO MaTepraia CyMMapHBIE YIIEIbHbIE TIOTEPH HA THCTEPE3UC U HA BH-
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xpeBble TOKU npu yactote 100 k'l paBHBI U cocTaBisAoT 12 BT/Kr (mpu HEM3MEHHON MaKCHMalTbHON
MarHUTHOM MHAYKIIMU B MarHUTHOM MaTepuaine). Paccuntats cymMmapHbie yAelIbHbIE MATHUTHBIE TOTEPU
B 0Opa3siie npu yacrore 10 k1.

a) 1,02 Bt/kr; 6) 4,17 Br/kr; B) 6,07 B1/kT; T) 10,02 BT/KT.

14.1.3. TeMmbl KOHTPOJILHBIX padoT

1) s marepuana ¢ 00beMHO-LEHTPUPOBAHHON KYOUYECKOI pelieTKoi onpeaeanTh KOOpAnHaIH -
OHHOE 4uco k.

a)2;6) 6;B) §; 1) 12.

2). Onpenenutb 00bEM, IPUXOJAIIMICS Ha OIMH aTOM MEJH, €CJIU IUIOTHOCTh Meau 8,92 r/cM”™3, a
3lIEMEHTapHas sYelKa MeJlu MPeCTaBIsAeT cO00H rpaHelIeHTPUPOBAHHBIN KYO.

a) 0,8 x 107-29 m"3; 6) 1,8 x 10"-29 m”3; B) 2,6 x 107-29 M*3; 1) 3,2 x 10729 m"3.

3). Yka3zarh MeTasibl, Al KOTOPHIX KOJMYECTBO aTOMOB, HAXOMSIIMXCSA Ha Hanbosee OJIM3KOM U
PaBHOM PAaCcCTOSIHUM OT JIF0OOT0 BEIOPAHHOIO aTOMa B PEIIETKE PABHO «BOCEMb):!

a) aloMUHUK; 0) Boabdpam; B) jkene30; T) KOOAIbT; 1) ME/b; €) MOJIUO/ICH; JK) HUKENb; 3) 30JI0TO;
W) IJIaTUHA; K) TaHTAaJl.

4). OnpenenuTth KOHIEHTPALKUIO CBOOOTHBIX IEKTPOHOB B MENH, €CIU MEb KPUCTAJUIU3YETCS B
pelIeTKe rpaHeleHTPUPOBAHHOTO KybOa ¢ neproaoM uaeHTuIHoCcTH 0,361 HM. [IpuHATH, 9TO HA KaXKIIbIi
aTOM KPHUCTAJUIMYECKON PEIIETKH IPUXOISATCS OAUH IEKTPOH.

a) 0,5 x 10729 1/m”"3; 6) 1,5 x 10729 1/m"3; B) 2,5 x 10"29 1/M"3; 1) 3,5 x 10729 1/M"3.

5). Borunciaute MakCHUMalbHYIO SHEPrUI0 — 3Hepruto depmu, KOTOPYI0 MOT'YT UMETh CBOOO/HBIE
AJIEKTPOHEI B cepedpe.

a) 2,55B;0) 3,53B; B)4,53B; 1) 5,53B.

6). OnpenenuTh BO CKOJIBKO pa3 M3MEHUTCS yAeibHas TEIJIOEMKOCTh cepedpa Mpu HU3MEHEHHU
Temneparypsl ot 3HaueHus 293 K no 3nadenus 443 K.

a) 0,27; 6) 0,68; B) 1,07; 1) 2,19.

7). Ykaxxute MeTajibl ¢ 00beMHO-IIEHTPUPOBAHHON KyOMUECKON PElIeTKOM:

a) amroMUHUH; 0) BoJb(paM; B) *KeIle30; T') 30JI0TO; 1) MEb; €) MOJMOJICH; 5K) HUKEIIb; 3) OJIOBO; 1)
IUIaTHHA;

K) CBUHEL; J1) TAHTAJI; M) XpOM.

8). OnpenenuTh 4acToTy 3JEKTPOMArHUTHOTO MOJIs, €CIHM INIyOMHAa MPOHUKHOBEHHS 3JE€KTpoMar-
HUTHOT'O TIOJIS1 B MEJIHBIN MTPOBOAHUK paBHa 2,076 MM.

a) 10 xI'; 6) 38 kI'; B) 100 kI'1r; 1) 142 kI,

9). Beruucauth AauHy cBOOOAHOrO mpobera 3eKTpoHOB B Menu npu temmeparype 300 K, ecnu
YIEJIBHOE COIIPOTUBIIEHHE MEAU ITpH 3ToH Temneparype pasHo 0,017 MkOwm x M.

a) 8,9 am; 6) 19,2 um; B) 38,9 aM; T) 68,3 HM.

10). OnpenenuTb CyMMapHy KMHETHUYECKYIO SHEPIHI0 CBOOOAHBIX AJIEKTPOHOB 30J10Ta, MoJiaras,
YTO Ha KaXKbli aTOM MPUXOAUTCS OJUH CBOOOHBIN 3JIEKTPOH.

a) 47 xIx/cm”3; 6) 143 xJIx/cm”3; B) 341 xJIx/cm”3; 1) 736 xx/cm”3.

11). Onpenenuts 3IEKTPUUECKOE CMEIIEHUE BHYTPH IUIACTUHBI U30TPOMHOIO AUAJIEKTPUKA C JIH-
JIEKTPUUECKON NPOHULIAEMOCTBIO 3,7, €CIM IUIACTUHA PACIOIOKEHA HOPMAJIBHO BEKTOPY HaNpSKEHHO-
CTH OAHOPOAHOTO 3jeKTpuyeckoro nojus 370 B/m.

a) 0,29 uKn/m”2; 6) 1,23 aKn/m”"2; B) 3,27 aKn/mM"2; 1) 5,72 uKi/m"2.

12). Onpenenuth MOBEPXHOCTHYIO IUIOTHOCTH CBSI3aHHBIX 3apsiIOB IUIACTUHBI M30TPOMHOIO JAM-
JIEKTPUKA C JUAJIEKTPUUECKOM MPOHUIIAEMOCTBIO 2, €CJIM IUIACTUHA PACIIONIOKEHA HOPMAJIBHO BEKTOPY
HaNPsYKEHHOCTU OJTHOPOIHOTO AteKkTpuueckoro nosst 100 B/m.

a) 0,09 uKn/m”2; 6) 0,23 aKn/m”"2; B) 0,442 uKn/m”2; 1) 0,825 uHKn/m”2.

13). Omnpenenute MarHUTHBII MOMEHT €IUHUIIBI 00bEMa XMMHUYECKH YUCTOIO Kejle3a, eclii Mar-
HUTHAasI MHyKLUS HachllleHus xenesa 2,1 Ti.

a) 0,36 x 1076 A/m; 0) 1,67 x 1076 A/m; B) 2,83 x 106 A/m; 1) 4,67 x 1076 A/m.

14). OnpenenuTb MarHUTHYIO NPOHHULAEMOCTh KOJBLIEBOI'O MAarHUTONPOBOJA C JJIMHON CpeqHen
JIMHUM MAarHUTHOTO IOy B Marepuasne maraurornposoga 100 Mm m HemMarHuTHbeIM 3a3opom 0,5 mm. Ha
MarHUTONPOBOE pacroiokeHa 00MoTKa ¢ yrciaoM BUTKoB 400. [Ipu npoTrexkaHuy 1o HaMarHUYMBAOLIEH
oOMoTke Toka cuioit 0,25 A B 3a3ope coznaercst marHuTHas uHykuus 0,2 To.

a) 163; 6) 237; B) 418; 1) 779.
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15). Onpeaenuts HANPSHKEHHOCTh MArHUTHOTO MOJISL B MaTepualie KOJIbLIEBOTO MarHUTOIIPOBOA C
HEMarHUTHBIM 3a30poM 0,5 MM, eclii TIpH HanpsDKEHHOCTH MarHUuTHoro mosist 10 A/M B MaTepualie MarHu-
TONpoBOAa MHAYKIMsA MarHuTHOro nojs 0,18 Tn. JlnunHa cpenHel IMHUM MAarHUTHOTO TOJIE B Marepuaie
Maraurorposoaa 100 mm.

a) 243 A/m; 6) 323 A/m; B) 423 A/m; 1) 723 A/m.

16). CoOCTBEHHBIN MOTYNPOBOIHUK:

a) MOJIyIPOBOAHUK, ypoBeHb DepMu B KOTOPOM PACTIOIOKEH B 3aNPEIICHHON 30HE HAa PACCTOSIHUHU
OT €€ TPaHMIl, OOJIBIIIEM ;

0) MOMYNPOBOHHK, YPOBEHb DepMU B KOTOPOM PACIIONOKEH B 30HE MPOBOAMMOCTH WIIH B BaJICHT-
HOM 30He, WK )K€ B 3allpPEIlleHHON 30HE Ha PACCTOSHUU OT IPaHMI] YKa3aHHBIX 30H, MEHBIIEM ;

B) MOJIYIPOBOAHUK, HE COJEPIKALIUNA TPUMECEH, BIUSAIOIIMX HA €r0 JIEKTPOIPOBOJHOCTD.

17). CBoOO1HAS 30HA TTOJTYITPOBOJHHKA!

a) paspelieHHasi 001acTh MOJYIPOBOIHUKA, B KOTOPOH OTCYTCTBYIOT 3JIEKTPOHBI MPOBOJUMOCTHU
pu aOCOIOTHOM HYJEe TEMIEPATYypPhl;

0) 00acTh 3HAYCHUIA YHEPTUH JICKTPOHOB B KPHUCTAJUIE MOTYIPOBOJHIKA;

B) CBOOOIHASI 30HA IMOJIYIPOBOJHUKA, HA YPOBHSAX KOTOPOIl MpH BO30YK/IEHUU MOTYT HaXOAUTHCS
AJIEKTPOHBI MPOBOAUMOCTH;

T') BEpXHSIsI U3 3aM0JIHEHHBIX 30H MOJIYIPOBOIHUKA.

18). OnpenenuTh KOHIEHTPAIMIO IEKTPOHOB U ABIPOK B COOCTBEHHOM KPEMHHEBOM HOIYIPOBO/ -
Huke npu Temmeparype 300 K.

a) 1079 1/cm; 6) 10017 1/em; B) 10723 1/em; 1) 10729 1/em.

19). OnpenenuTs yaeIbHYIO MPOBOAUMOCTh 00pa3iia kpemuus npu temrnepatype 300 K, ecnu koH-
[EHTpaIUs aKIEenTOPOB B moiynpoBoanuke 2,3*10"13 cm”-3 u koHIeHTparus 1oHopoB 2,2*10"13 cm”-
3. [TogBmXHOCTH 7eKTPOHOB B KpeMHUHU 1500 cM”2/Be, monBIWKHOCTD IbIPpOK B kpemHuu 600 cm”2/Bc.

a) 23 mxCm/cm; 6) 38 MxCwm/cm; B) 96 MkCwMm/cM; T) 191 MxCwm/cM.

20). OnpenenuTe KOHLIEHTPALMIO AIEKTPOHOB B KPUCTAILJIE aHTUMOHUAa UHAMS TIPU TeMIlepaType
293 K, ecnu Ha kaxpie 1076 aTOMOB CypbMbI IPUXOAUTCS OJIMH aTOM KPEeMHHUS U ABa atoma osioBa. Cob-
CTBEHHAsI KOHIICHTpPAIMS HOCUTEJIEH 3apsaaa B aHTUMOHKAEe uHaus 2*107°22 M"-3, MIIOTHOCTh aHTUMOHHU -
na uaaud — 5,78 Mr/m”3.

a) 0,37 x 10722 1/m"3; 6) 0,72 x 1022 1/m”3; B) 2,33 x 10722 1/m"3; 1) 4,18 x 10722 1/m"3.

14.1.4. Tembl J1a00opaTOpHBIX padoT
HccnenoBanue 3IIeKTPUYECKUX CBOMCTB MPOBOJHUKOBBIX MaTepPHANIOB U CILIABOB
HccenenoBanne TeMnepaTrypHO 3aBUCUMOCTH IIPOBOJAMMOCTH TBEPABIX AUIIEKTPUKOB.

14.1.1. MeToanueckue peKOMeHAalluN

YueOHbIi MaTepuan u3naraercs B GpopMme, MPEeAroararoiieii caMoCTOSTEIbHOE MBIIIJICHUE CTY-
JIEHTOB, camooOpa3oBanue. [Ipu 3ToM caMocTosiTeNbHAs paboTa CTYACHTOB UTPAET PEUIAIONIYI0 POJib B
XO0JI€ BCEro y4eOHOro npoiiecca.

Havate u3ydyeHue MUCHUIUIMHBI HEOOXOAMMO CO 3HAKOMCTBA C pabodyeil MporpaMMol, CIHUCKOM
y4eOHO-METOIMYECKOr0 U MporpaMmMHOro odecnieueHus. CamocTosATenbHas paboTa CTyAEHTa BKIIFOYAET
paboTy ¢ yueOHBIMU MaTepHUaIaMu, BHIIOJTHEHHE KOHTPOJIBHBIX MEPOIPHUATHHA, IPEIyCMOTPEHHBIX y4eO-
HBIM IIJIAHOM.

B mpouecce n3ydeHus TUCHUIUIMHBL ISl TYYIIETO OCBOCHHS MaTepuaia HEOOXOAUMO PEeryispHO
oOpalarhbCsi K peKOMEHIyeMOH JIUTepaType U UCTOUHMKAM, YKa3aHHBIM B y4€OHBIX MaTepuaiax; Mojib30-
BaThCs uepe3 KaOWHET CTYJACHTA Ha caiiTe YHHBEpCcUTETa 00pa30BaTeNbHBIMH PECypcamMM SJIEKTPOHHO-
OMONMMOTEYHONW CHUCTEMBI, a TaKXe OOIIEJOCTYNHBIMU HMHTEPHET-NOPTATaMU, COJAEPKALIUMH Hay4HO-
MOMYJISIPHBIE U CHIEIUAM3UPOBAHHBIC MAaTEPUAIIBI, TIOCBSIIIEHHBIC PA3IMYHbIM acleKTaM y4eOHO# auciu-
IIJIMHBI.

[Ipu caMmOCTOATENILHOM U3YYEHUH TEM CIEAYWTE PEKOMEHIALIUSIM:

- YTCHHUC WX INPOCMOTp MaT€puajia H€O6XOI[I/IMO OCYHMECCTBIIATE MCJICHHO, BBIACIIASA OCHOBHBIC
UJIEU; Ha OCHOBAHUM U3YYEHHOT'O COCTABUThH T€3UChl. OCBOMB MaTepHall, MOMbITATbCS COOTHECTH TEOPHUIO
C OIpUMepaMu U3 NPaAKTUKHU;

- €CIIi B TEKCTE BCTPEYAIOTCS] TEPMUHBI, CJIEAyeT BBISICHUTh MX 3HAYCHUE JJI1 MOHUMAHUS J1ajh-
HEWILIEero MaTepuana;

- He0OXOIMMO OCMBICTUBATh MPOYUTAHHOE M U3YYCHHOE, OTBEYATh HA MPEITI0KESHHBIE BOIIPOCHI.
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CTy,Z[CHTLI MOT'YT NOJY4YaTb MHAWBUAYAJIbHBIC KOHCYJIbTAIUU C HCIIOJIB30BAHUCM CPCACTB TCJIIC-
KOMMYHUKAIHH.

[To qucuuIUIMHE MOTYT MIPOBOIUTHCA JIOTIOJHUTENIbHBIEC 3aHATHS B opMe BeOuHapoB. Pacriucanue
BeOMHApOB MyOIHMKYyeTCsl B KaOWHETEe CTyJCHTa Ha caliTe YHHUBEpPCUTETA. 3aich BeOMHApa MyOJIUKYEeTCS B
AIIEKTPOHHOM KYypCE 10 AUCIUILIHHE.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTSAMU
3A0POBbH U HHBAJIHI0B
I[JISI JiuIy ¢ OrpaHU4YCHHBIMH BO3MOXXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_I€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTCpuajibl OLUCHUBAHUA IJIA JIML C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU
310pPOBbA U MHBAJIMJIOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[Tpeumy1eCTBEHHO MUCHMEHHAS
poBepKa

C mapymenusmu | CobeceoBanme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHIUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJILHOTO CaMOCTOSTEeNIbHbIE PabOTHI, BONPOCHI K METOJAMHU
anmapara 3a4eTy
C orpanunuenusiMu 1o | TecTsl, TUCBMEHHBIE CAMOCTOSITENILHBIE [Ipenmy1iecTBEHHO NPOBEPKa
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOZAMH UCXOJISl U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00YYaroLIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM 1JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTaBICHUE 3a/1aHUs C UCIIOJIb30BaHUEM CYPIONIEPEBOA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKMX 00y4aromuxcs MpeycMaTpuBaeTcs JOCTYII -
Has popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, 8 IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- [IPE/ICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHMs JIHIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuu B popMax, aJaarTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUU:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLst i1 ¢ HAapYLIeHUsIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

CornacoeaHa Ha noprane Ne 38969 18



JIJ1s1 M1l ¢ HAPYLIEHUSIMH ONIOPHO-IBUTaTeJILHOIO anmapara:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

[Tpu HEOOXOAMMOCTH IS JII] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI M MHBAJIUJIOB MPOIIC-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yYCHHUSI MOXKET IPOBOIUTHCS B HECKOIBKO ATAIOB.
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