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 ITPOTPAMMA JTUCHUATUIMHBI
Pagunomarepuajibl 1 paIHOKOMIIOHEHTBI

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hampasnenue noarorosku / cneruaibHOCTh: 11.05.01 Paguno3sieKTpoHHbIE CHCTEMbI H KOMILIEKCHI
HanpasnenHocts (mpoduib) / cnenuanu3anvs: PaanosiekTpoHHblie cUCTeMbI epeaayu nHgopmanuu
dopma oOyueHUs: OUHaASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: PTC, Kadenpa paguorexHn4ecKux CUHCTEM

Kypc: 3

Cemectp: 6

Y4eOns1ii mnan Habopa 2013 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 6 cemecTtp Bcero Ennaunner
1 Jlexnn 16 16 JacoB
2 IIpaxTryeckue 3aHATUA 16 16 4acoB
3 JlaGopaTopHbIie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 48 48 4acoB
5 CamocrosrenbHas pabota 24 24 4acoB
6 Bcero (0e3 sx3amena) 72 72 4acoB
7 OOGm1as Tpy10EMKOCTh 72 72 4acoB
2.0 2.0 3.E.

3auet: 6 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ:{pbl
npotokost Ne 206  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-
ToBKkH (crenmanbHOcTH) 11.05.01 PamnosnekTpoHHBIE CHUCTEMBI W KOMIUIEKCHI, YTBEP)KICHHOTO
11.08.2016 roma, paccmoTpeHa u ofoOpeHa Ha 3acemanuu kadenper KYIP «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:
Houent xad. KY/IP M. I'. Kucrenena

3aBenyronmii o0ecnieunBaromeii kad.
KVY]IP A.T. Jlomunos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

PTC C. B. Menuxos
OKCIIepTHI:

JlouieHT Kadeapsl KOHCTPYUPOBAHUS
y3JI0B U AeTallell paJuo3IeKTPOHHON
anmapatyps! (KY/IP) C. A. Aptuies

JoueHT kadeapsl paaAuoTeXHUIECKUX
cuctem (PTC) B. A. I'pomoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

[lenpro nmpenonaBanusi AUCIHUILIUHBI SBIISETCS

MOJTrOTOBKA IMOJArOTOBKAa OakanaBpOB B OONAacTH CO3MaHUA M oOecrieueHUs (yHKIIMOHUPOBAHUS
KOMITOHEHTOB JICKTPOHHBIX CPE/CTB,

dbopMupoBaHuEe COCOOHOCTU pEIIaTh 33a/la4d ONTHMH3AIMHU CYIIECTBYIOIIUX M HOBBIX TEXHHYE-
CKHX PEIICHHUI B YCJIOBUSAX alpUOPHONW HEONPEIEIECHHOCTH C MPUMEHEHHEM TaKeTOB MPUKIAIHBIX MPO-
rpaMm,

dbopMHupoBaHUE CITOCOOHOCTH BBIMOIHATH MCCIIEAOBAHUS HOBBIX MPOILIECCOB M SIBJICHUH B paguo-
TEXHHUKE, TTO3BOJISIONIUX MOBBICUTH APPEKTUBHOCTD PAAHOIIEKTPOHHBIX CUCTEM U YCTPOMUCTB.

1.2. 3agaun IMCHMIIINHBI

—  OCHOBHBIMHM 33J]a4aMU U3YYECHUS AUCITUTUTHHBI SBIISIOTCS:

—  — IOJIyYE€HHME HEOOXOIUMBIX 3HAHUH 110 BOIIPOCAM MaTEPHAIIOBEICHUS;

— — moiyyeHHe HeoOXOMUMBIX 3HAHWUU MO METOJaM pacueTa OCHOBHBIX MapaMeTPOB AIIEKTPO-
TEXHUYECKUX MATEPUAJIOB;

— — TONyYyeHUE HEOOXOMUMBIX 3HAHUHM MO (HU3MKO-XUMHUYECKUM M TEOPETHUYECKHMM OCHOBAM
COBPEMEHHOM 37IeMEHTHOM 0a3bl paro3IeKTPOHHON anmapaTyphl;

— — mojy4yeHue HeoOXOIMMBIX 3HAHHH 10 METOAAaM pacueTa OCHOBHBIX MapaMeTPOB M XapaKTe-
PUCTUK MATEPUAIIOB U KOMIIOHEHTOB 3JIEKTPOHHBIX CPEICTB.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Hucuunnuna «Pannomarepuansl u paguokomnoHeHTs» (b1.B.O/1.5) otHocutcs x 6ioky 1 (Bapu-
aTUBHAs 4acTh).

[TpenmecTByOUMMHI TUCHUIUIMHAMHU, (GOPMUPYIOUIMMH HaYaJlbHbIE 3HaHUS, ABIsAIOTCA: MaTtema-
tuka 1. Beiciasg Mmatemaruka, OCHOBBI TeopuH Lenel, Paqnorexanueckue nenu u cursansl, dusuka, Xu-
MU, DJIEKTPOANHAMHUKA.

[Tocnenyromumu JUCHUIUIMHAMU ABIAIOTCA: OCHOBBI KOHCTPYMPOBAHUS M TEXHOJOTHHM IIPOU3-
BOJICTBA PaJMO3IEKTPOHHBIX CPE/ICTB.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUS JUCHHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— TIK-10 cmocobHOCTRIO pemiaTh 3aa4d ONTUMHU3AINN CYIIECTBYIOIINX W HOBBIX TEXHUYECKUX
pELICHUH B YCIOBUAX allPUOPHON HEONIPEACIIEHHOCTH ¢ IPUMEHEHUEM [TaKETOB IIPUKIIAHBIX IIPOrpamMM;

— TIK-12 cnnocoOHOCTBIO BBIMOMHATH MCCIICIOBAHUS HOBBIX MPOIECCOB U SBJICHUIN B PaIUOTEX-
HUKE, TO3BOJISIIOIIUX MOBBICUTH A3(PPEKTUBHOCTD PAIMO3TEKTPOHHBIX CUCTEM U YCTPOICTB;

B pe3ynbraTe n3ydeHus TUCIUTLTAHBI 00yYaIOMUNACS TOJDKEH:

— 3HATh CBOMICTBA MAaTE€pPUAJIOB JJICKTPOHHBIX CPEIACTB, OCHOBHBIE IIPOBOJIHUKOBBIC, AUIICKTPU-
YeCKHE U MAarHUTHBIC MaTEPHAJIbl, METOJIbI i KPUTEPUH BBIOOpA MaTepuaia mpu pa3paboTKe KOHKPETHOTO
AJNIEKTPOHHOTO YCTPOMCTBA

- yMeTb HpI/IMeHSITL METOIbI N CpeI[CTBa I/ISMepeHI/IH (1)I/I3I/I‘ICCKI/IX BCJINYHH, paI_[I/IOHaJIBHO HC-
M0JIb30BaTh MaTepHUaibl MPU pa3pad0TKe PagHuodJICKTPOHHOM armapaTyphl ¢ YIETOM BIMSHHS OKPYKaro-
LIEN CPEIbl U YCIOBHM SKCIUTyaTaluy

—  BJIaJIeTh METOJaMH dKCIEPUMEHTAIBHOTO UCCIIEA0OBAHMS MaTepHAJIOB JIEKTPOHHBIX CPEJICTB

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast Tpy10€MKOCTh AUCIUIUTMHBI cOCTaBIsieT 2.0 3aU€THBIX €IMHUIIBI U MPEJICTaBICHA B Ta0JIM -
e 4.1.
Tabmuma 4.1 — Tpya0eMKOCTh TUCITUILTAHBI

Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
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6 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 48 48
Jlexuun 16 16
[IpakTnueckue 3aHATHS 16 16
JlaboparopHbie pabOTHI 16 16
CamocrosTenbHas paboTa (BCero) 24 24
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM paboTam

IIpopaboTKa JTEeKIMOHHOTO MaTepuana

Hanmcanue pedepaton

[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 10 10
Bcero (0e3 ax3aMeHa) 72 72
OO6mast Tpy1I0€MKOCTb, 4 72 72
3auetHbie EquHutb 2.0 2.0

5. Conepxxanue IMCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Paziensl TUCHUIUTAHBI M BUBI 3aHATUN PUBEICHBI B Ta0mmiie 5.1.

Tabmmua 5.1 — Pa3aensl UCHUIIINHLI U BUABI 3aHATHI

= | X ZE
o = ) < 2 g ]
r S B s FoS 20
Ha3Banus pa3nenoB TuCHUATIITHHB i ® o, o, o 2 &5
= 5 = s & 0 ==
S, < < 09 % g
6 cemecTp
1 Knaccudukanus 1 OCHOBHBIE CBOWCTBA 1 0 0 1 2 IIK-10, ITK-12
ANEKTPOTEXHUUECKUX MaTepHalioB
2 IIpoBOJHMKOBBIE MaTepUabl U METAII- 4 4 0 3 11 |TIK-10, [IK-12
JUYECKUE CIITIaBbI
3 Pesucrtopsl 2 2 4 5 13 |TIK-10, ITK-12
4 JInnyeKTpudecKue MaTepuabl 4 4 8 5 21 |TIK-10, ITK-12
5 Konpnencatopsl 1 2 4 5 12 |IIK-10, IIK-12
6 MarautHble Matepuainsl. Katymku un- 4 4 0 5 13 |IIK-10, IIK-12
JTyKTUBHOCTH
Hroro 3a cemectp 16 16 16 24 72
Hroro 16 16 16 24 72
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JEKIHSIM)
ConeprkaHue pa3/ienoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHSIM)
3 z £
Q p=a=t
e i:
HazBanus pa3znenos Copneprkanue pas3ienoB TUCIHUILIMHBI (1O JIEKIUSIM) z 7 &5
o S E
2 52
= e *
4
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6 cemecTp

1 Knaccudukanus u
OCHOBHBIE CBOHCTBA
ANEKTPOTEXHUUECKHIX
MaTepuaioB

Knaccudukarys 31eKTpoTeXHUUECKUX MaTePHAJIOB:
IIPOBOJHUKH, OTYIPOBOAHUKH, IUIEKTPUKH, Mar-
HUTHBIE MaTepuaiibl. DU3UKO-XUMUYECKUE BOIIPOCHI
CTPOEHHS BEIECTBA.

HUroro

TIK-10,
MK-12

2 IIpoBOJHMKOBBIE
MaTepuaibl U
METaJNINYECKUE CIIABbI

[IpoBOIHMKOBBIE MaTepUalIbl, UX HA3HAUYCHHUE U KJlac-
cudukanus. OCHOBHbIE OHATHS U TapaMeTphI: TEIl-
J0Bas M peiioBas CKOPOCTH IEKTPOHOB; MOJIBUXK-
HOCTb; MPOBOJUMOCTD; YJICJIIbHOE COIIPOTUBIICHUE. -
@DaKTopsl, BIUAIOLINE Ha YICIbHOE CONIPOTUBIICHHUE
METaJNINYECKUX MPOBOJHUKOBBIX MaTEpUAJIOB: TEMIIE-
partypa, npuMecH, 1eeKTbl KPUCTAIIIMUYECKON perieT-
KH. DJIEeKTPO(DU3NIECKHE CBOWCTBA TOHKUX METaJUIH-
YEeCKHUX IUICHOK. BiMsiHue 4acTOThI TOKa Ha CONIPOTUB-
JeHue MetauioB. [IpuMeHeHne npoBOTHUKOBBIX Ma-
TEPHUAJIOB B 3JIEKTPOHHBIX CPEACTBAX.

Htoro

[1K-10,
[IK-12

3 Pe3ucropsl

Pesucropsl, ux knaccudukanus U pa3HOBUIHOCTH Pe-
3UCTOPBI IOCTOSIHHOTO U IIEPEMEHHOTO CONPOTHBIIE-
HUM, 3aBUCUMOCTD CONPOTUBJICHUS OT MaTepuaa,
KOHCTPYKLIMM M BHEIIHUX yCJIOBU. OCHOBHBIE XapaK-
TEPUCTUKU U SKBUBAJICHTHBIE CXEMbl. PbIHOMUHAIB-
HBIX 3HAYEHUI pEe3UCTOPOB, ycTaHABIUBaeMbIX ['O-
CTamu, pa30opoc 3Ha4YeHUH, MAPKUPOBKA, HATIEHK-
HOCTb.

HUroro

TIK-10,
TMK-12

4 JlndnekTpuueckue
MaTepuaibl

JIMAIeKTpUUECKUEe MaTepUalIbl, UX HA3HAUCHHUE U
kinaccudukarus. [Iporeccsl mospu3anuy B IUdJIEK-
Tpukax. [1oasIpru30BaHHOCTD U AUAICKTPHUECKAS TTPO-
HUIIACMOCTB. 3aBUCUMOCTE OCHOBHBIX mapaMeTpoOB OT
TeMIeparypsl U 4acToTbl. OCOOEHHOCTH 3JIEKTPOIPO-
BOJHOCTHU ra3006pa3Hbe, KUOKHUX U TBEPABIX JUIJICK-
TpuKOB. Jludnekrpuueckue norepu. Bupl moteps. 3a-
BHCHUMOCTDB TaHI'CHCA YyIJia JUIJICKTPUYCCKUX IMOTEPDh
OT TEMIIEPATYPhI K YaCTOThI. J{MAIIEKTpUIECKIE MaTe-
puainsl ¢ ocoObiMu cBolicTBaMu. CIIOHTaHHAs OJSIPU-
3anus. CerneroanekTpuki. [1be30rddext. Dnexrpe-
TBI. HpI/IMeHeHI/Ie JAUBJICKTPUUCCKHUX MAaTCpHUaIOB B
AJIEKTPOHHBIX CPEICTBAX.

Htoro

[1K-10,
[IK-12

5 Kongencatopsl

Konpnencatopsl, nx knaccudukanus. KonaeHncaropsl
IIOCTOSIHHOW Y IIEPEMEHHOM EMKOCTH U Pa3HOBHIHO-
CTH UX KOHCTpYKUUN. OCHOBHBIE XapaKTEPUCTUKU
KOHJIEHCAaTOPOB, TapaMeTPbl U UX 3aBUCUMOCTB OT pe-
KMMOB pabOTHI ¥ BHEIIHUX ycloBHid. HaexXxHOCTb,
MapKUpOBKa

HUroro

TIK-10,
TMK-12

6 MarauTHbIe
Marepuaibsl. Katymku

Bennuunel, XapakTepU3yroIKue MarHuTHOE I0JIE U
MAarHUTHBIE CBOMCTBA MaTepHraioB. Buibl MarueTu-

[1K-10,
[IK-12
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HHAYKTUBHOCTHU

KOB. MarHUTOMSTKHE MaTepuabl - eppOMarHeTUKH:
JEKTPOTEXHUYECKAs CTajlb, IEPMAIUION U JPYTUe
crutaBbl. MarautonuanekTpuku. depputbl. OcobeH-
HOCTHU CBOMCTB. MarHuToTBepsie MaTepuaibsl. Mar-
HUTHBIE MaTepHUabI ¢ 0COOBIMH cBOWCTBaMU. Mar-
HUTHBIE KpaHbl. MarHUTOCTPUKIITMOHHBIE MaTepHa-
76l. MarHuTHeIE MaTepuasl s 3alIOMUHAIOIINX
yCTpOMCTB. MaruuTHble TieHKH. LlunuHapuyeckue
MarHuTHbIE 1oMeHbl. KaTylkyu HHIYKTUBHOCTH.

HUroro

Hroro 3a cemectp

16

5.3. Pa3nesbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrneynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUTIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAMY MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmura 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HaumenoBaHue qUCHIMILIMH

Ne pasnienoB JaHHOW AUCHUTUIMHBI, I KOTOPBIX HEOOXOIUMO
U3ydeHHe 00eCTICUMBAIONIUX U 00eCTIeYNBAEMbIX JUCIIHILTHH

1 2 3 4 5 6
[IpeamecTByromue TUCITUATITUHBI
1 Marematuka 1. Beiciras matemarrka + + + +
2 OCHOBBI TEOPHUH LICTICH +
3 PagnoTexHUYECKHE 1IENTH U CUTHAIEI +
4 ®duznka
5 Xumus
6 DiekTpoAMHAMUKA + + +
[Tocnenyromiye TUCHUTIITUHBI
1 OCHOBBI KOHCTPYUPOBAHUSI U TEXHO-
JIOTHH IIPOM3BOJICTBA PAJIMO3JICKTPOH- + + +
HBIX CPEICTB

5.4. CooTBeTcTBHE KOMIIETeHIN, (POpMUPYeMBbIX IPH U3YYEeHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (POPMUPYEMBIX MPU HM3YYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH

npeCcTaBIeHo B Tabmwmie 5.4.

Tabmuna 5.4 — CooTBETCTBHE KOMIETEHIIMH, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUJOB 3aHs -

TUH

§ Buner 3angaTait
o o
] [+~
> y & S 8 DopMBI KOHTPOJIS
= = = g 2
S = = O
M =
IIK-10 + + + + KontpomnsHnas pabdora,

KoHCneKT caMOoIIoATrOTOBKHY,
CobecenoBanune, OTUeT MO
nabopaTopHoii padore,
Onpoc Ha 3aHATHAX, BbI-
CTyIUIeHUE (JI0KJIaa) Ha 3a-
Hatuu, Tect, Pedepar
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[IK-12 + + + + KonTpomasHas pabdora,
KoncnekT caMonoaroToBKH,
CobecenoBanne, OTUeT Mo
naboparopHoii padoTe,
Onpoc Ha 3aHATUSX, BbI-
CTyIIeHue (JI0KJIaa) Ha 3a-
Hatuu, Tect, Pedepar

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JJaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabmuie 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

3 =
Q = g
o O T
& > O
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX paboT z 7 &5
o S E
= o, =
a o 2
= S
6 cemecTp
3 Pe3ucropsl HccnenoBanne XapakTEpUCTUK PE3UCTOPOB MOCTOSH- 4 [IK-10,
HOTI'O COIIPOTUBJICHUS [IK-12
Hroro
4 JlnpnexkTpuueckue HccnenoBanne TeMnepaTypHOR 3aBUCUMOCTH DJIEK- 4 [IK-10,
MaTtepuasbl TPOMPOBOHOCTH TBEPIOTO AUDIICKTPUKA [IK-12
HccenenoBanne CETHETOMIEKTPUKOB 4
Hroro
5 Kongencartopsl HccnenoBanne XxapakTEpUCTUK ITOCTOSTHHBIX KOHICH- 4 [IK-10,
CaTOpOB IIPU Pa3HOU TeMIlepaType IIK-12
Hroro
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe nMpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)
o L=
= 2 =
Q =a=t
g S 3
o ]
HasBanus paznenos HaumeHoBaHuE NPAaKTUYECKHUX 3aHATHIA (CEMUHApOB) | 2 & &5
o S E
= o, =
& o 2
= S}
6 cemecTp
2 ITpOBOJIHUKOBBIE DJIEKTPUYECKUE CBOMCTBA MPOBOIHUKOBBIX MaTepHra- 4 [IK-10,
MaTrepuallbl U JI0B. 3aBUCUMOCTb YJEJIBHOTO COIIPOTUBIIEHUS OT TEM- [K-12
MeTaJUIM4YeCcKHe CruiaBbl | neparypsl. [IpaBuno Marruccena. TemneparypHbiit
K03(h(PUITEHT CONIPOTUBIICHUS YACIBHOTO COTPOTHB-
neHus. BiusHue 4acToThl HANPsHKEHUS HA COMTPOTUB-
JIEHUE NTPOBOAHMUKOB. DJIEKTPUUYECKUE CBOMCTBA CIUIA-
BOB. TemneparypHbIii KO3QOHUIIUESHT yASIBHOTO CO-
IIPOTUBJIEHUS cIu1aBoB. 3akoH Hopareitma. Biusnue
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YaCTOTBI TOKA Ha COIMMPOTUBJICHUEC MCTAJIJIOB. COHpO—
THUBJICHUC TOHKUX MCTAJIJIMYCCKHUX ITJICHOK.

Hroro
3 Pe3ucropsl Pemenne 3a1a4 0 3aBUCUMOCTH CONPOTUBIICHUS PE3U- 2 [IK-10,
CTOpPOB OT MarepHuaia, KOHCTPYKLIMU U BHEITHUX [IK-12
YCJIOBHUIA.
Hroro
4 JInpnekTpuyeckue [Tonsipuzanus. [onspruzoBaHHOCTb. J{UdneKkTprueckas 4 [IK-10,
MaTepHUAIIbI npoHunaeMocTsb. TemneparypHbiit KOO puIueHT au- [K-12

ANEKTPUUECKON MPOHUIIAEMOCTH. DNEKTPOIPOBO/I-
HOCTb TUJIEKTPUKOB. 3aBUCUMOCTD AJIEKTPOIIPOBO/-
HOCTH JTUDIIEKTPUKOB OT TeMIepartypsl. J(usnekrpude-
cKue notepu. TaHreHc yria JuiIeKTpUUeCcKUX Mo-
Tepb. 3aBUCUMOCTh TAaHTEHCA yTJIa AUAIEKTPUUECKUX
MOTEPH IUIIEKTPUKOB OT TEMIIEPATYPHI.

Htoro
5 Konaencatopsl Pemenne 3a1a4 0 BAMSHUN Ha OCHOBHBIE XapaKTEpH- 2 [IK-10,
CTUKH KOHIEHCATOPOB M MX MapaMeTpbl PEKUMOB pa- TIK-12
OOTHI M BHEIITHUXYCIIOBUA.
Htoro
6 MarauTtHsie HanpspkeHHOCTh U MHAYKIMS MarHUTHOTO ToJist. Ha- 4 TIK-10,
Matepuansl. Karymku MarHu4eHHOCTh. OTHOCHUTENIbHASI MAarHUTHAS TIPOHU- TIK-12
HWHYKTUBHOCTH naeMoctb. Jlua- u mapamaraeTuku, Geppo- u dheppu-

MarHeTuku. [Iporieccel nmpu HaMarHu4uMBaHuMU heppo-
MarHeTUKOB. XapaKTEPUCTUKU U TapaMeTpbl MarHUT-
HBIX MaTEPHUaJOB.

Htoro 4

Hroro 3a cemectp 16

9. CamocrosiTesqibHasi padora
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHITMH TPEICTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 — Buasl caMoCTOATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN

3 =
S | i3
Bunel camocTosTeIbHON & )
HasBanus paznenos z = @DopMBbI KOHTPOJISA
paboThI 2 g 2
= g =
Y <
= S
6 cemecTp
1 Knaccudukarus u IIpopaboTka JIEeKIIUOHHOTO 1 I1K-10, KoHcnekt camonoaroros-
OCHOBHBIE€ CBOMCTBA Marepuaia [IK-12 ku, Tect
NIEKTPOTEXHUUECKHUX Hroro 1
MaTepuasioB
2 TIpoBOJHHUKOBBIE IToaroroBka K npaxkTu4e- 2 |IIK-10, Koncnexr camonoaroros-
MaTepUalbl U CKHM 3aHSTUSAM, CEMHHA- [IK-12 ku, KoHTponpHas pabora,
METaJNINYECKUE CIUIaBbl | paM Tect
[TpopaboTka JIEKITMOHHOTO 1
MaTtepuana
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Htoro

3 Pe3ucropsl IToaroroBka K npaxkTuye- 2 |IIK-10, KonrtposnpHas padora,
CKHM 3aHSITHSIM, CEMHHA- TIK-12 Onpoc Ha 3anatusax, Ot-
pam 4eT 10 J1JabopaTopHOil pa-
[TpopaboTka TeKIHOHHOTO 1 ,?,OTe’ Cobecenopanne,

T
Marepuaia ce
OdopmieHre 0TYETOB IO 2
nabopaTOpHBIM paboTam
Hroro

4 JInnnnekTpuyeckue [ToaroroBka k mpakTuue- 2 T1K-10, KoHcnexT caMmonoaroros-

MaTepUaJIbl CKHUM 3aHATHSIM, CEMHHA- [K-12 ku, KoHTponpHas padora,
pam Onpoc Ha 3anatusax, Ot-

YeT 1o JI TOpPHOM pa-
[TpopaboTka JIEKITMOHHOTO 1 6e OC 2%6opa OpHOHU pa
Mareprana ote, CobecenoBanue,
Tect
OdopmiieHre 0T4E€TOB 1O 2
nabopaTopHbIM paboTam
Hroro

5 KonnencaTtopsl [ToaroroBka Kk mpakTuue- 2 TIK-10, KoHcnexT camonoaroros-
CKHM 3aHSITHSIM, CEMHHA- TIK-12 ku, KonTponpHas pabora,
pam Omnpoc Ha 3aHsaTHAX, OT-
[TpopaboTka TeKIHOHHOTO 1 geT r[ocna660paTopH0H pa-

T BaHU
MaTepuaia ore, CobecenoBaunue,
Tect
OdopmieHre 0TYETOB 10 2
nabopaTOpHBIM paboTam
Hroro 5

6 MarnuTtHbie Matepualsl. | [lonroroBka K npakTuye- 2 | IIK-10, Brictymiienne (noxmnanm) Ha

Karyimky nHAYKTUBHOCTH | CKUM 3aHATHUIM, CEMUHA- [IK-12 3aHsaTHH, KOoHCIIEKT camo-
pam noaroroBku, Onpoc Ha 3a-

HaTusx, TecT

Harmucanne pedeparon 2 » 18C
[IpopaboTka TeKIHOHHOTO 1
Marepuaia
Hrtoro 5

Hroro 3a cemectp 24

Hroro 24

10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIHXCS

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

DneMeHTHl y4eOHOH
IEATeTbHOCTH

MaxkcuMalTLHBIN
6amn Ha 1-y10 KT ¢
Hayajia ceMecTpa

MakcuMaLHEBIN
0ar 3a mepuo
mexay 1KT u 2KT

KOHECI CEMECTpa

MaxkcuManbHbIN
0aJut 3a nepuos Bcero 3a
mexay 2KT u na ceMecTp

6 cemecTp
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BricTymuienne (okaam) Ha 4 4 4 12
3aHATUU

KoncnexT camomoaroros- 2 2 2 6
KH

KonTponbHas pabota 18
Ormpoc Ha 3aHATHIX 6
Ot4er o maboparopHoi 16
pabore

Pedepar 12
CobecenoBanue 12
Tect 18
Wroro makcumyM 3a nepu- 28 36 36 100
on

Hapacratomum utorom 28 64 100 100

11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.

Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

bainel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka
> 90% ot MakcuManbHOU cymMMBbl OaioB Ha gaty KT 5
Ot 70% no 89% ot makcumasbHOIN cymMmbl OaiioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuMaIbHOU cCyMMBbI OasuioB Ha naty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMMBl 0aIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBIeH B TalOmuIe

11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJTIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)

2 (HeylOBJIETBOPUTEIHHO) (HE
3a4TEHO)

Hwuxe 60 6ayutos

F (HeynoBneTBOpUTENHHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. Panunomarepuansl U paAMOKOMIIOHEHTHI: YueOHoe nocobue / Conaaroa JI. FO., Kyze6npix H.
. - 2012. 177 c. [DnexTpoHHsbIi pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/2733 (mara

obpamenus: 28.06.2018).

2. MaTepI/IaJ'ILI 1 3JICMCHTHI BHCKTpOHHOﬁ TEXHUKH. AKTUBHBIC JAUDJICKTPUKHU, MATHUTHBIC MAaTC-
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pHaJIbl, SIIEMEHTHI SJICKTPOHHOM TeXHUKU [ DneKTpoHHBbIH pecypce] : yuebHuk / B. C. Copokun, b. JI. An-
tunos, H. I1. JIazapesa ; peu.: 1O. E. Kanunun, C. A. HeMoB. - 2-e u3a., ucop. - DJIEKTPOH. TEKCTOBBIE
naH. - CII0. : Jlanb, 2016. - on-line : wi., puc., Tabmn. - (YueOHuku i By30B. CrieriuanbHas TUTEpaTypa).
- buGmuorp.: c. 372-374. - ISBN 978-5-8114-2002-5 : b. u. [DnekrpoHHbIiA pecypc] - Pexxum moctyma:
https://e.lanbook.com/reader/book/71735/#1 (nara obpamenus: 28.06.2018).

3. Copokun B. C. Marepuaiibl 1 3JI€MEHTBI AIEKTPOHHON TeXHUKH. [I[pOBOIHMKH, MOTYyIpPOBO/I-
HUKH, JUAJIEKTPUKH : [y4eOHHK Ul CTYJCHTOB BY30B 110 HalpaBICHUAM "DJIEKTPOHUKA U HAHODIEKTPO-
Huka" u "KonctpyupoBanue u texHomorus 3mekTpoHHbIX cpeactB"]. [T. 1]/ B. C. Copokwun, b. JI. AaTn-
nos, H. I1. JlazapeBa. - U3a. 2-e, ucmp. - Cankr-IletepOypr [u ap.] : Jlans, 2015. 448 c. [DnexTpoHHBIIH
pecypc] - Pexum goctryma: https://e.lanbook.com/book/67462#book name (mata oOpareHus:
28.06.2018).

12.2. lonotHUTEILHAS JIATEPATYpPA

1. butnep, JI. P. Marepuaiibl u 351eMEHThI JIEKTPOHHON TEXHUKH : Y4yeOHoe mocodue i CTy-
neHroB creruansHocty 210106, 210104, u nanpasnenus 210100 / JI. P. butnep ; ®enepanbHoe areHT-
CTBO 10 00pa3oBaHUIO, TOMCKHI rocylapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U PaJAHOIEKTPO-
Hukd. - Tomck : TYCVYP, 2007. - 214 c. : un., Tabn. - bubmuorp.: c. 213-214. - (manuuue B OubIMoOTEKE
TYCVYP - 46 5k3.)

2. Hedenues, Eprennii BanepseBuu. Paguomarepuansl 1 pailnOKOMIIOHEHTHI : ydeOHOe rocodue
/ E. B. Hedenuen ; MunuctepctBo oopasoBanus Poccuiickoit @enepanuu, ToMckuil rocyaapcTBEHHbIN
YHHMBEPCHUTET CHCTEM YIIPaBJICHU U paauodIeKTpoHukH. - Tomck : TMIJIO, 2000. - 289 c. : ui., Tabm. -
bubmmorp.: c. 289. (Hanmmuune B 6udimotexe TYCVYP - 28 3k3.)

3. ConparoBa, Jlronmuna HOpbeBHa. MatepuanoBenenue u Marepuansl OBC @ yuebHoe
nocobue / JI. FO. ConpnaroBa ; MunucrepctBo o6pa3oBanus u Hayku Poccuiickoit ®enepanuu, Tomckuit
rOCY/JapCTBEHHBIN YHUBEPCUTET CUCTEM YIPaBIICHUS M pajno3JeKTpoHukHu, Kadenpa KOMIUIEKCHONW WH-
(dhopMalOHHON 0€30MaCHOCTH AIEKTPOHHO-BBIYMCIUTEIBHBIX cucTeM. - Tomck : TMIIJO, 2001. - 182
C. : . - bubmuorp.: c. 181 (nanuuue B Oubanoreke TYCVYP - 16 3k3.)

4. Awntunos, bopuc JIpBoBu4. MaTepuanibl JIEKTPOHHON TEXHUKHU: 3a/a4d U BOIPOCHI : Yueld-
Hoe mocobwue 1y By30B / b. JI. Autumnos, B. C. Copokun, B. A. Tepexos. - 3-e uzn., crepeorur. - CII6. :
Jlans, 2003. - 206[2] c. : ui1., Tabmn. - (Yuebnuku s By3oB. CrnernuanbpHas quteparypa). - bubmmorp.: c.
207. - ISBN 5-8114-0410-7 (manuuue B 6ubmmorexke TYCVYP - 101 5k3.)

5. TpyOunei, Anekcanap MuxainoBud. DnekTpopaanoMatepuanbl: Jludnektpuku : YdyebHoe
nocobue (J1s1 aBTOMaTU3UPOBAHHOM TeXHOIOTUU 00ydeHus1) / A. M. TpyouusiH ; ToMckasi Tocy1apCTBeH -
Hasl aKkaJeMHsl CUCTEM YNPAaBICHUS U PagHOIIEKTPOHUKH. - Tomck : [0. u.], 1995. - 76 c. : puc. - bu6-
auorp.: ¢. 76. - ISBN 5-86889-021-3 (nanuuue B 6ubmnoreke TYCVYP - 22 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. Obs3aTenbHbIC y4eOHO-MeTOAMYECKHE TOCOOHS

1. Pagmomarepumaibl  paJiOKOMIIOHEHTHI: MeToAnYeCKUe yKa3aH!s U 3aaHuUs ISl TIPOBEICHUS
npakTHueckux 3aHatuil no aucuuruHe / Connmatosa JI. FO. - 2012. 29 c. [DnexTponHsIii pecypc] - Pe-
xuM gocrtyna: https://edu.tusur.ru/publications/1327 (mara obpamenus: 28.06.2018).

2. Marepuansl U KOMIOHEHTHI JIEKTPOHHBIX CPEACTB: MeToquuecKue yKa3aHus U 3aJlaHus s
MIPOBEICHMSI ayJUTOPHBIX 3aHATHI U caMoCTosATeNbHOM paboThl cTyneHToB / Congarosa JI. 1O. - 2013. 16
c. [Dnektponnslii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/2927 (nata oGpaiieHus:
28.06.2018).

3. Paauomarepuaiibl ¥ paJMOKOMIIOHEHTHI: MeToAnYecKHe yKa3aHUsl MO0 CaMOCTOSTEIbHOM pa-
6ore crtynentoB / CommaroBa JI. FO. - 2012. 7 c. [Dnextponnslii pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/1489 (mara o6pamenus: 28.06.2018).

4. MW ccnenoBaHue pe3WCTOPOB MOCTOSHHOTO COMPOTHBIICHUS: MeTOAMYECKUe YKa3aHUS K BBI-
NOJHEHUIo 1labopatopHoil pabotsl / Kyze6usix H. U. - 2012. 24 c. [DnexTponHsbIi pecypc] - Pexum no-
cryma: https://edu.tusur.ru/publications/1245 (nata o6pamenus: 28.06.2018).

5. HccnenoBaHue KOHAECHCATOPOB MOCTOSHHOM €MKOCTH: MeTonndeckue yKka3aHHs K BBITIOJHE-
HUtO nabopartopHoit pabotsl / Ky3eOnbrx H. U. - 2012. 25 c. [DnexktpoHHBIN pecype] - Pexxum nocrtyma:
https://edu.tusur.ru/publications/1246 (nara o6pamenus: 28.06.2018).

6. HccnemoBanue CErHETORJIEKTPUKOB: PyKOBOACTBO K jabopaTopHOU paboTe i CTYICHTOB
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cnenuanbHocTH 211000 KoHcTpyupoBaHue U TEXHOJIOTHS 3JeKTpOHHBIX cpeacTB / Kysebusix H. U. -
2015. 16 c. [DnextponHHBIA pecypc]| - Pexxum moctyma: https://edu.tusur.ru/publications/4945 (mata o6-
pamenus: 28.06.2018).

7. MHccnenoBanue temmnepaTypHOW 3aBUCHMOCTH 3JEKTPHUUYECKOM MPOBOAMMOCTH TBEPIBIX IH-
AIIEKTPUKOB: MeToandeckue ykazaHus K jabopartopHoit padote / CnaBuukoa M. M. - 2012. 13 c. [Dnek-

TpoHHBIM pecypc] - Pexwmm nmocryma: https://edu.tusur.ru/publications/1314 (mata oOparieHwus:
28.06.2018).
12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJHI0B

Y4eOHO-MeTOqMUECKHe MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromuxcs
U3 YKCIIa JIML ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI U MHBAJIMJIOB MPEAOCTABISAIOTCS B popMax,
aIalITUPOBAHHBIX K O'PAaHMYCHUSIM UX 3/J0POBbs U BOCHIPUATHUS HH(DOpMAIIHH.

JLst i1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JL1st 1M1 ¢ HApYLIeHUsIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 anmnapara:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

12.4. IipodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALHOHHBIE CIIPABOYHBIE CHCTEMbI

1. OO6pa3zoBarenbHbli TOPTAJ YHUBEPCUTETA

2. bubnuoreka yHUBEpCUTETA

3.  JIOHOJHHUTENIBHO K MPpOo(eCCHOHAIBHBIM 0a3aM JaHHBIX PEKOMEHIYETCs UCIIOIb30BaTh HH(MOP-
MAaI[MOHHbIE, CIIPaBOYHbIE U HOPMaTHUBHBIE 0a3bl JaHHBIX https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eCeYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue Ui-
JIOCTPALMHU IO JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

YueOHas aymuTopus

yueOHast ayJuTOPHs TSI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBE-
JICHM 3aHATUN IPAKTUYECKOro TUma, yueOHasi ayquTOpHsl AJs NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
MOMELIEHHUE Ul IPOBEACHMSI IPYNIIOBBIX U MHIUBUAYAIbHBIX KOHCYJIBTALIUN, IIOMEIICHNUE AJIs IPOBENE-
HUSI TEKYILLET0 KOHTPOJIA U POMEXKYTOUYHON aTTeCTalluu

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 47, 303 aym.

Onucanue nMerouierocs 000pya0BaHuUs:

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecTo mpemnoaBares.

[TporpamMHOe obecnieueHue He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne 1JIs J1a0opaToOpHbIX padoT
JlaGoparopus "PaanomatepuaioB U paJiOKOMIOHEHTOB"
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yueOHas ayuTOpus I IPOBEACHUS 3aHATHI TaO0OpaTOpHOTO TUTIA

634050, Tomckast o6mactb, . Tomck, JleanHa npocrekT, a. 40, 427 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- ABTOHOMHBII anmapaT NCUX03MOIMOHAIBHON KOPPEKIINY;

- biok nmuranus bHB-31;

- Uctounuk nutanus b5-49;

- BoastmeTp B7-20;

- BonstmeTp B7-23;

- Boastmerp B7-26;

- BonstmeTp B7-38;

- I'enepatop 1'3-104;

- 'eneparop 1'3-112;

- ['uraommerp KEW 3123;

- Usmeputens E4-10 (2 mT.);

- U3mepurens E4-11 (2 wt.);

- U3meputens E8-4;

- Usmepurens E9-4;

- MeraommeTp nudposoit E6-22;

- Mynstumetrp APPA 207,

- HoytOyk Asus K40 IN;

- Ocmmnorpad RIGOL DS 1042 C;

- Ocmwmnorpad C1-72;

- Hudposoit mynsTumeTp APPA 103;

- Ocmwmorpad C1-75;

- Ocuumnorpag C1-76;

- [Tpuntep HP-LASER;

- [I59BM "CELERON 366";

- [I5BM "OIITUM";

- Craunonapusiii usmeputesns RLC AM -3004;

- Tepaommetp E6-13A;

- Hudposoii ocummnorpad DSO-3202A;

- lludposoii octmmtorpad GDS-806S;

- JIabopatopubie crenapl: "®yHKIMOHATBHBIC y3IIbI MUKPOBOJIHOBOW TexHuku", "MccnenoBanue
KOHJIEHCATOPOB MOCTOSTHHOM eMKocTH", "MccnenoBanue pe3sucTopoB NOCTOSIHHOTO conpotuBieHus’, "HMc-
cnenoBanne BY karymek nanyktuBHOCTH", "VccnenoBanue BIUSHUS BJIAard Ha TIOBEPXHOCTHOE M OOBEM-
HOE COMPOTHBIICHUS AMAIEKTPUKOB", "MccnenoBanre GUIbTPYIOMNUX XapaKTEPUCTHUK KOHIECHCATOPORB";

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows

— Microsoft Windows

13.1.4. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocmexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHasi MeOelb;
- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;
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- KOMITBIOTEpPBI TIOAKIIOUYEHB! K ceTu «HTepHeT» M 00ecrneynBaoT AOCTYI B 3JIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHne TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAIMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00y4JaroIXcs
C MHBaJIHMIHOCTHIO, MOPTATUBHONW MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/loBaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C 0OYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM I[IPEyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U Y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOIIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3aganus

1. YBenuyeHune CONpOTUBIIEHHUS! YUCTHIX METAIIJIOB C POCTOM TEMIIEPATYPhI 00YCIOBIIEHO. .

* YBEIMUEHUEM KOHLEHTPALIUU JIEKTPOHOB

* YMEHbBIIIEHHEM KOHLIEHTPAIUU JIEKTPOHOB

* YMEHBIIEHUEM JUTMHBI CBOOOTHOTO Mpobera 31eKTPOHOB

* paccesTHUEM 3JIEKTPOHOB Ha CTaTUYECKUX JedeKTax

2. IpeiioBasi MoABUKHOCTH NEKTPOHOB — 3TO

* YCKOpPEHHE, C KOTOPBIM JBUKETCS FIEKTPOH B DJIEKTPUUECKOM TOJIE

* npeiidoBas CKOPOCTh JEKTPOHOB B 0JI€ €AMHUYHON HANIPSXKEHHOCTH

* cpenHss apeiidoBas CKOPOCTh IIEKTPOHOB

* MaKCHUMaJibHasl Jpei(oBas CKOPOCTh, MpUodpeTaeMasi 3JE€KTPOHOM K KOHITy CBOOOHOTO rpobera

3. OcTaToyHOE yAeIbHOE COMMPOTUBJIEHNE METaIa — 3TO

* COIIPOTHUBJIEHUE, KOTOPOE OCTAETCS B METAJUIE IIPH €r0 IIEPEXOJIE B CBEPXIIPOBOIAIIEE COCTOSHUE

* CONPOTHBIIEHUE, O0YCIIOBICHHOE paccessHeM HOocHUTeNeH 3apsia Ha pOoHOHAX

* CONPOTHUBIIEHUE, 00YCIOBIEHHOE PacCesTHUEM HOCUTENEH 3aps/ia Ha CTaTHYECKUX JleeKTax

* CONPOTHBIIEHUE, O0YCIIOBICHHOE Pa30rpPEBOM METajula MPH MPOIYCKaHUU Yepe3 Hero ToKa

4. OctaToyHOE CONPOTHUBIICHHE, O0YCIIOBIEHHOE PACCESHUEM JJIEKTPOHOB Ha CTATUYECKHX JAedek-
Tax

* YBEJIMUUBAETCS C POCTOM TEMIIEPATYPhI

* CTPEMUTCS K HYIIO NPpU TeMiieparype, omuskoii k 0 K

* HE 3aBUCHUT OT TEMIIEPATYPhI
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* YMEHBIIIAETCS C POCTOM TEMIIEPATypPhI
5. ConpoTHBIIEHHE YHCTHIX METAJLIOB C POCTOM TEMIIEpPaTyphI

* YMEHBINIACTCS U3-32 YBEIWYCHHSI KOHIICHTPAIIUU CBOOOTHBIX HOCUTENICH

* YBEITMYMBACTCS M3-32 YMEHBIICHUS KOHIICHTPAIIMU CBOOOIHBIX HOCUTEIICH

* YBEIMUMBACTCS BCIIECJICTBUE pACCESHUS HOCUTENEH 3apsaa Ha poHOHAX

* YBEITMYMBACTCS BCIICIICTBUE PACCESHUS HOCUTENICH 3apsiia Ha CTaTHYECKUX AeeKTax

6. 3axon Hopareiima onucbiBaet

* I3MEHEHHE YICTBHOTO COMPOTHBIICHHUSI HHTEPMETAJUIMICCKUX COCAMHEHUI

* I3MEHEHHUE yIETHFHOTO COMPOTHUBIICHUS METAJlIa IPU HATMYNH B HEM TIPUMECEei

* I3MEHEHHE OCTATOYHOTO CONPOTHBIICHHS B CIUIABaX, IMEIOIINX CTPYKTYPY TBEPIOTO pacTBOpa

* I3MEHEHHE OCTaTOYHOTO COMPOTUBIICHHS, KOTOpOE HAOIIOAAETCs IPH TeMIieparype, 6au3koi k

7. ILIOTHOCTH TOKa B IMTPOBOJHUKE HA BBICOKUX YaCTOTAX

* pPAaBHOMEPHO pacnpezesieHa o BCEMY CEUCHHIO MPOBOAHUKA

* paBHA HYJIIO B IOBEPXHOCTHOM CJIO€ MPOBOAHUKA

* MaKCMMaJbHa Ha TIOBEPXHOCTHU U YOBIBACT IO Mepe MPOHUKHOBEHUS BIIIyOb MPOBOIHUKA

8. ComnpoTtuBiieHre MPOBOA NP MPOXOKIESHUH 110 HEMY NTEPEMEHHOTO TOKA BBICOKON 4aCTOThI

* OOJIBITIE CONPOTHBIICHUS TOCTOSSHHOMY TOKY M3-3a pa3orpeBa MeTajuia

* MEHBIIIE COIPOTUBIICHUS MOCTOSHHOMY TOKY M3-3a pacCesHUs 3JIEKTPOHOB Ha Jie(heKTax

* pPaBHO CONPOTHUBJIEHUIO MMOCTOSTHHOMY TOKY

* 0OJIbIlIE COMPOTUBIICHUS MOCTOSHHOMY TOKY M3-3a yMEHbILIEHUS 3()()EeKTUBHOTO cedeHHs Mpo-
BOJIHHMKA

9. I'mybuHa NpOHUKHOBEHHMSI TIOJISI B MPOBOJHUK HA BHICOKMX YaCcTOTaX paBHA PACCTOSIHUIO, HA KO-
TOpOM

* IJIOTHOCTH TOKA OCTAETCs MOCTOSTHHOM

* IUIOTHOCTh TOKA YMEHBIIAETCS B € pa3 M0 OTHOIICHHUIO K CBOEMY 3HAUYEHUIO Ha MOBEPXHOCTH

* IJIOTHOCTH TOKA BO3PACTAET B € pa3 M0 OTHOLICHHUIO K CBOEMY 3HAUYEHUIO HA TTOBEPXHOCTHU

* INIOTHOCTh TOKA YMEHBIIAETCS 0 HYJIS

10. I'myObuHa MpOHUKHOBEHMSI TIOJIS1 B TPOBOJHUK HA BHICOKHX YacTOTaxX

* YBEJIMYUBAETCSA C POCTOM YaCTOThI MOJISI

* YMEHBILAETCS C POCTOM YAEIHHOTO COMPOTUBIICHHSI POBOAHUKA

* YBEJIMYUBAETCSA C POCTOM HANPSHKEHHOCTH TOJISI

* YMEHbIIIAETCS C POCTOM YaCTOTHI MOJIS

11. YaenbHOE CONPOTUBIEHUE TOHKUX METAIUTMYECKUX MJICHOK

* pPaBHO CONPOTHUBIICHUIO 0OBEMHBIX 00Pa3IIoB

* OOJIBITIE CONPOTHUBIICHUSI 0OBEMHBIX 00PA3IIOB U HE 3aBUCHUT OT TOJIIIMHBI TNICHKH

* MEHbIIIE COITPOTUBIICHUS 00BEMHBIX 00PA3I0B U YBETUYUBACTCS C POCTOM TOJIIUHBI MJIEHKU

* OOJIBIIIE CONPOTHUBIICHUSI 00BEMHBIX 00PA3IIOB U YMEHBIIIAETCS C POCTOM TOJIIUHBI IJICHKU

12. B pe3ynbTaTe Moaspu3aiy B TUIICKTPUKE HAOIIOAaeTCs

* JJICKTPUYECKUI TOK

* yBEJIMUEHUE KOHIEHTPALIMU CBSA3aHHBIX 3aps/I0B

* MOSBJICHUE HECKOMIIEHCUPOBAHHOTO CBSI3aHHOT'O 3apsijia Ha TOBEPXHOCTHU AUAIIEKTPUKA

* YBEJIMUEHUE JIEKTPUUECKOTO MOJISl BHYTPU AUIICKTPUKA

* YBEJIMUCHUE KOHIIEHTPAIIUU CBOOOIHBIX 3apsI0B

13. CnenctBueM nporuecca nojsipu3aiiy B TUAJIEKTPUKE SBIISAECTCS

* JJIEKTPUYECKUI TOK

* oca0JeHne AIEKTPUIECKOro MOl BHYTPH JUAJIEKTPUKA

* YBEJIMYEHUE KOHIICHTPALIMH CBSI3aHHBIX 3aPs0B

* YBEJIMUEHUE JIEKTPUUECKOTO MOJISl BHYTPU AUIICKTPUKA

* YBEIMUCHUE KOHIIEHTPAIIUU CBOOOIHBIX 3apsI0B

14. ITonsipu3oBaHHOCTH paBHA

* 3JICKTPUYECKOMY MOMEHTY BCETO 00beMa JAUAICKTPUKA,

* IOBEPXHOCTHOM IUIOTHOCTH CBSI3aHHBIX 3aps/I0B,
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* CyMMapHOMY OOBEMHOMY 3apsiay AMAJICKTPUKA,

* 3JIEKTPUYECKOMY MOMEHTY BCET0 00beMa AUIIEKTPUKa

15. C poctom TemriepaTypbl AUDIEKTPUUYECKAs] MPOHUIIAEMOCTh B JTUANICKTPHUKAX C DIEKTPOHHO-
YIPYrou noJisipu3anueit

* YBEJIMYUBACTCA U3-32 YBEJIMUYEHUSI KOHLIEHTPALlMU aTOMOB

* c1abo yMEHbIIAeTCsl U3-3a2 YMEHBIICHHS KOHIIEHTPAI[MH aTOMOB

* HE U3MEHSETCS

* YMEHbILAETCS U3-32 YMEHbIIEHUS MOISIPU3YEMOCTH

16. Tok CKBO3HO#1 3IEKTPONIPOBOJHOCTH 00YCIOBIECH

* TOKOM CMEILIEHUS IPYU HOHHO-PETaKCAIIMOHHOM MONIIPU3aLuU

* IepeMeIIeHneM CBOOOIHBIX 3apsiIOB B AUAICKTPUKE

* TOKOM CMEILIEHUS TIPU JUMOIbHO-YIIPYTOi NOJSpU3aliu

* TOKOM CMEIIIEHHUS], CBSI3aHHBIM C MTHOBEHHBIMHU (3JIEKTPOHHON M MOHHOMW) BUJIAMU MOJIIPU3ALIII

17. Tox abcopO1u 00yCIOBIICH

* TOKOM CMEILIEHHUS], CBSI3aHHBIMU C 3JIEKTPOHHO- U MOHHO-YIIPYTOM MOJIIpU3aIiu

* IepeMelleHneM CBOOOIHBIX HOHOB B IUAJIEKTPUKE

* TOKOM CMEILIEHHUS], CBSI3aHHBIMU C 3aMEJIJICHHBIMH BUAAMU MOJISPU3ALINU

* 3JIEKTPOHHBIM TOKOM B JUDJIEKTPUKE

18. TImoTHOCTH TOKa B Ta3ax B 001aCTH CpEeTHUX MOJNEH

* IMHEITHO YBEIMYUBAETCS C POCTOM HANPSKEHHOCTH TOJIS

* 3aBUCUT OT HANPSX)KEHHOCTH MOJISA [0 KBAIPaTUYHOMY 3aKOHY

* YBEJIMUMBACTCS U3-3a YBEINYCHHS KOHIICHTPAIIUN HOHOB B ra3

* JIOCTUTAET HACBILICHHUS, BEIMYMHA KOTOPOTO OMPEEIISIETCS MOIIIHOCThIO BHEITHETO HOHU3aTOpa

19. B HenmomsipHOM AMRJIEKTPUKE ¢ YIPYTUMHU BUIAMU TOJIIPU3AIIIN HAOTIOJAr0TCS

* IOTEPH Ha YIPYTYIO MOJIPU3ALUIO

* IOTEpU IPOBOJIUMOCTH

* IOTEPHU NPOBOJAUMOCTH U MOTEPU HA YIPYTYIO MOJSPU3ALIUIO

* IOTEpU MPOBOJUMOCTH U MUTPALIUOHHBIE TTOTEPU

20. moTephb B IUDIIEKTPHUKE, B KOTOPOM HAOIIOJAIOTCS TOJIBKO MOTEPU MPOBOIUMOCTH,

* U3MEHSIETCS 0OpAaTHO MPONOPIUOHATILHO YacTOTe

* SKCMIOHEHIIMAJIBHO PacTET C POCTOM YaCTOThI

* HE 3aBHCHUT OT YaCTOThI

* YMEHBILIAETCA 110 JIMHEHHOMY 3aKOHY C POCTOM YacCTOThI

21. HenmuHelHBIN y4acTOK Ha KPUBOM MOJSPU3ALUHA CETHETOIEKTPUKOB OOYCIIOBJIEH ...

* IPOLECCAMHU PEIaKCAMOHHOM MOsSpU3aLun

* HEOOpaTUMBIM CMEILIEHHUEM TPaHHI] JOMEHOB

* IPOLECCAMU YIIPYTOW MOJISIpU3aIuu

* IEPECTPOMKON KPUCTAJUIMYECKON CTPYKTYPhI IIPU YBETUUYECHUH HANIPSIKEHUS

22. IIpu obpaTtHOM Mbe303IeKTpruecKoM 3 dekre nedopmanus AUINEKTPHKA. ..

* 3aBUCHUT OT HAIPSDKEHHOCTH T0JIA [0 KBAJAPATUYHOMY 3aKOHY

* HE 3aBUCHUT OT HANpaBJICHUS HAMPSKEHHOCTH 3JIEKTPUUYECKOT0 MO

* IMHEITHO 3aBUCUT OT HANPSHXKEHHOCTH AJIEKTPUUECKOTO OIS

* JINHEWHO 3aBUCUT OT MPHUJIOKEHHOTO MEXaHHUUECKOTO HANPSHKCHHUS

23. Marepuaiiamu 1151 IPOBOJIOYHBIX PE3UCTOPOB CITYKaT:

* Melb

* BoJb(hpam

* HUXPOM

*TFOMUHUU.

24. TemneparypHblii KO3()PHUIIMEHT COMPOTUBICHHSI POBOJIOYHOTO PE3UCTOPA

* OosbIie, HYJS

* MEHbIIIE HYJIA

* paBeH HYIIO

* 3HAKOIIEPEMECHHBIN

25. B ueM 6e3yciioBHOE TTPEUMYIIECTBO PeppuTOB Niepe heppoMarHeTukamMu ?
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* HU3KHE KOAPLUTHBHBIE CUJIBI;

* BEICOKHE MHIYKIIUH HACHIICHNS;

* HU3KHE NIOTEpU Ha BUXPEBBIE TOKU

* HU3KHUE [TOTEPH HA TUCTEPE3NC;

* HAYaJIbHBINM yYaCTOK KPUBOM HaMarHW4MBaHUs OoJiee JTMHEEH.

26. Kakas BennunHa OmpenenseT AeJIeHHEe MarHUTHBIX MaTepHalioB HA MarHUTOMSTKHE M Mar-
HUTOTBEp/IbIE ?

* MHTyKINS HACBIIICHUS

* OCTaTOYHAsl UHTYKIIHS

* KOOPLUUTHBHAS CHJIA

* IPOU3BEACHNE UHIYKINU HACHIIEHHUS HA KOOPIUTUBHYIO CUITY

* OTHONICHHNE WHTYKIINU HACHIIIECHHUS K KODPIIUTUBHON CHITe

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

Bennuuzbl, XapakTepu3yroIue MarHUTHOE I10JI€ U MarHUTHBIE CBOIICTBA MaTEpUAJIOB.

Bunpl maruetukoB. MarHuToMsirkue MaTepuaibl - peppoOMarHeTUKH: JIEKTPOTEXHUYECKasl CTallb,
NIEPMAJUION U IPYTHE CIUIABBI.

Bnusinue paznuyHbIX TUIIOB 00pabOTKH (IIPOKAT, TEKCTYphl U Jp.) HA MarHUTHBIE CBOWCTBA U UX
CTaOUIBHOCTbD.

MarHuToau3IEKTPUKH.

®epputhl. CTpyKTypHO-XUMUYECKH cocTaB. OCOOEHHOCTH CBOMCTB.

MaruurtoTBepable MaTepualbl. XapakKTEepPUCTUKU U ITapaMETPBhI.

MarHuTHbIE MaTepHalibl ¢ 0COOBIMU CBOWCTBAMH.

MaruuTHble 5kpaHbl. MarHuTOCTPUKIIMOHHBIE MaTEpHAIIbI.

MaruuTtHble MaTepualbl Ul 3alIOMUHAIOLIUX YCTPOUCTB. MaruuTHele 1ieHkH. Llmmnaapruueckue
MarHUTHbIE JOMEHBI.

[TpuMeHEeHrEe MarHUTHBIX MaT€pHaJIOB B JIEKTPOHHBIX CPEICTBAX.

14.1.3. Tems1 pedepaToB
MexaHnueckue CBOMCTBA IEKTPOTEXHUYECKUX MAaTEPUAIIOB.
PaananmoHHbIe CBOMCTBA ANEKTPOTEXHUUECKUX MAaTEPHUAIIOB.
MexXMOoneKyIsspHbIe BUABI CBSI3U.
[IpumeHeHre MPOBOJHUKOBBIX MAaTEPUATIOB B POOOTOTEXHHKE.
Mexannueckue CBOMCTBAa METAUIMUECKUX CILIABOB.
NHTepmeTaminyeckue COeIMHEHHUS.
KoMno3unmonHsie MOpOUIKOBBIE MJIACTMACCHI.
CI1oucCThI€ MIIACTUKH.
Heoprannueckue crekia.
IIpuMeHeHne CerHeTOdIEKTPUKOB.
[IpumeHeHne Mbe303JEKTPUKOB.
IIpumeHeHne KUIKUX KPUCTAIIIOB.
[IpumMeHeHre MarHUTOMSTKMX MAaT€pUaioB.
[IpruMeHeHre MarHUTOTBEP/IBIX MaTEPHUAIOB.
MarsnuTHble MaTepuabl CIEHUAIbHOTO HA3HAYCHMUS.

14.1.4. Bonipochl Ha co0eceoBaHue
AKTHUBHBIE TUAJIEKTPUKU: CETHETOIEKTPUKHU. BapuKoHIbI.
AKTHBHBIC TUAJICKTPUKHU: TTHE303JICKTPUKH. [Ihe30pe30HaTOPRI U MHE30TPAHCPOPMATOPHI.
AKTHUBHBIE TUAJIEKTPUKHU: SJIEKTPETHI.
AKTUBHEBIE JUDJICKTPUKU: )KUIKHUE KPpUCTAJLIBI. Tunel KHUIKHUX KPpHUCTAJIJIOB. HpI/IMeHeHI/Ie KHUIKUX
KpPUCTAJIJIOB.
JIeMEeHTHI Ha OCHOBE aKTHBHBIX JUISJICKTPUKOB.

14.1.5. Bonnpocbl Ha CaMONOATOTOBKY
Uewm paznuyaroTcs MPOBOAHUKH, TOTYTIPOBOJHUKHU U TUAIIEKTPUKN?
Yro Takoe 3Heprus MOHHU3AIUN aToMa?
Uro Takoe 3Heprusi CpoJICTBA aTOMa K AJIEKTPOHY?
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Yrto Takoe 3MeKTPOOTPULATEIbHOCTD?

Kak Bo3HMKaeT HOHHAasA, KOBAJICHTHAS CBA3b?

Urto Takoe MeTajinyecKast CBs3b?

HazoBute BUIbI MEKMOIEKYJISPHBIX CBSI3EH.

OCHOBHBIE JIEKTPUYECKHUE MapaMeTPbl METAIIIOB.

Kak 3aBUCHT yJieIbHOE COMPOTUBICHUE METAIIIOB OT TEMIIEpaTyphl?
Kak 3aBUCHT ylieIbHOE COMTPOTUBIICHHE METAJIIOB OT IpUMeEcel U APyruxX aeheKToB?
Yro Takoe TemneparypHbIii KO3()PHUITUEHT yAeTbHOTO COMPOTHUBICHUS ?
OCHOBHBIE IEKTPUYECKUE CBOMCTBA METANIMYECKUX CILJIABOB.

YTo Takoe UHTEPMETAIIINYECKUE COCIMHEHUS ?

Yro Takoe noisipuzanus?

Jaiite onpezenenue NOIsIPU30BaHHOCTH, MOJISIPUIYEMOCTH, TUIIEKTPUUECKON MPOHULIAEMOCTH.
Buael nonspusanuu.

Kak 3aBucut nusnekrpuueckasi IpOHUIIAEMOCTh OT TEMIIepaTyphl?
DNEeKTPONPOBOAHOCTD TUAIEKTPHUKOB.

JvsnexTpuueckne noTepu.

UTto Takoe TaHTeHC yTIiia IUAIEKTPUUECKUX TOTEPh?

OCHOBHBIE CBOMCTBA CETHETOAIEKTPUKOB.

[Ibe3030EKTpUKH.

DJIEKTPETHI.

Kunkue kpucTaibl.

Knaccudukanus MarHuTHbIX MaTepHaoB.

Jlna- 1 mapaMarHeTuKH.

®deppo- u peppruMarHeTUKH.

KpuBast HamarnnuvBanusi.

Yro Takoe MarHUTOMSITKHE U MarHUTOTBEP/Ible MaTepUAIIbI?

14.1.6. TeMbI 10KJIA10B
CBepXIpoBOISALINE METAIIIBI U CIUIABBI
CHJ’IaBBI BBICOKOT'O COHpOTI/IBJ'ICHI/ISI
CrpoeHnue u CBOICTBA IOJUMEPOB
IInmacTMacchl M CIIOMCTHIE TTACTUKH
Heopranunueckue crekina
MaFHI/ITOMleKI/Ie nu MaFHI/ITOTBepI[BIC MaTepI/IaIII)I

14.1.7. TeMbl KOHTPOJILHBIX PadOT

Pacuer snekTpooTpuuaTrenbHOCTH aTOMOB. Pacuer sHepruv HOHHOW CBSI3H.

3aBUCHUMOCTb YJEJIBHOTO COMPOTHBIICHUS OT TeMIileparypbl. TemmepaTypHblii ko3(dduiueHt co-
MIPOTUBJICHUS YIETHHOTO COITPOTUBIICHHUS.

[IpaBuino Martuccena. 3akon Hoparerima.

Binustnue 4acToThl HAMPsHKEHUS HA COMPOTHUBIICHUE IMPOBOIHUKOB.

[Tonspu3anus AUIEKTPUKOB.

DNEKTPONPOBOAHOCTD TUAICKTPUKOB. 3aBUCUMOCTD AJIEKTPOIPOBOHOCTH JAUAICKTPUKOB OT TEM-
nepatypsl. Jusnekrpuyeckue norepu. TaHreHe yriia AU3JIEeKTPUYECKUX MTOTEPb.

14.1.8. Tembl 1ab0paTOpHBIX padoT
HccnenoBanne XapakTEPUCTHK PE3UCTOPOB MOCTOSTHHOTO COMPOTUBIICHUS
HccnenoBanue TemnepaTypHOi 3aBUCUMOCTH JIEKTPOIIPOBOIHOCTH TBEPAOTO IUAIEKTPUKA
HccnenoBanne cerHETORIEKTPUKOB
HccnenoBanne xapakTEPUCTHK MTOCTOSTHHBIX KOHJIEHCATOPOB TIPH Pa3HOM TeMIlepaType

14.1.9. 3auér
[IpuBeneH npuMep TUIIOBOTO 3a/laHus AJIs 3a4eTa.
1. YBenuueHue ConpoTHBICHHS YUCTHIX METAJJIOB C POCTOM TeMIIepaTypbl 00YCIOBIEHO. ..
* YBEIMUEHUEM KOHIEHTPALIUU JIEKTPOHOB
* YMEHBILIEHNEM KOHLIEHTPALMH JIEKTPOHOB
* YMEHBILIEHUEM JJIMHBI CBOOOHOTO Mpo0era 3JIeKTPOHOB
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* paccesTHUEM 3JICKTPOHOB Ha CTATHYECKUX Je]eKTax

2. OcTaTtouHO€ yIEIbHOE COMTPOTUBIECHUE METaIa — 3TO

* CONPOTUBIICHHUE, KOTOPOE OCTAETCS B METAJIE IIPHU €TI0 MEPEXOE B CBEPXIIPOBOISAIIEE COCTOSHUE
* CONPOTHBIIEHUE, O0YCIOBICHHOE pacCcessHeM HOCHUTeNeH 3apsia Ha pOoHOHAX

* CONPOTHBIICHUE, O0YCIIOBICHHOE pacCessHUEM HOCHUTENEH 3aps/ia Ha CTaTHIeCKUX JedeKTax

* CONPOTHBIIEHUE, O0YCIOBICHHOE Pa30rPEBOM METaJlIa MPH MPOIYCKaHUHU Yepe3 HEro ToKa

3. 3axon Hopareiima onucbiBaet

* I3MEHEHUE YIETBbHOTO COMPOTUBIICHUSI HTHTEPMETAIITNYECKUX COeTUHEHUN

* U3MEHEHHUE YJIEIbHOTO COMPOTUBIICHUS METaJlJIa IIPU HAJIMYUU B HEM MIpUMeECEe

* I3MEHEHHE OCTATOYHOTO CONPOTUBIICHUS B CIJIaBaX, UMEIOLINX CTPYKTYPY TBEPIOTO pacTBopa

* I3MEHEHHE OCTaTOYHOTO COMPOTUBIICHHS, KOTOpOE HAOIIOAAETCs IPH TeMIieparype, 6au3koi k

4. I'myOuHa MPOHUKHOBEHUS TIOJISI B TIPOBOJHUK Ha BBICOKMX YaCTOTaX

* YBEJIMUMBAETCS C POCTOM YaCTOTHI MOJIS

* YMEHBILAETCS C POCTOM Y/AEIBHOI'O CONIPOTUBIIEHHSI IPOBOAHUKA

* YBEJIMUMBAETCS C POCTOM HANpsKEHHOCTH MO

* YMEHBILIAETCSA C POCTOM YacCTOThI MO

5. TemneparypHbiii KO3 GUITUEHT COMPOTUBIICHUS ITPOBOJIOYHOTO PE3UCTOPa

* QoJIblIIE, HYJIA

* MEHbIIIE HYIIS

* paBEH HYIIIO

* 3HAKONEPEMEHHBIN

6. CnenctBreM npouecca NosIpU3aliy B JUIEKTPUKE SBIISETCS

* HJIEKTPUYECKUI TOK

* ocabJIeHHe AIEKTPUIECKOTO OISl BHYTPH TUDIIEKTPHKA

* yBEJIMUEHUE KOHIEHTPALIUU CBS3aHHBIX 3aps/i0B

* YBEJIMYEHUE AIIEKTPUUECKOTO TOJIsi BHYTPHU AUDIEKTPUKA

* yBEJIMUYEHUE KOHIEHTPALlUK CBOOOIHBIX 3apsI0B

7. Tok abcopO1u 00yciIoBIIEH

* TOKOM CMEILIEHUSs], CBSI3aHHBIMHU C 3JIEKTPOHHO- U HOHHO-YIIPYTOil MONsipu3alun

* IEpEeMEIICeHUEM CBOOOIHBIX HOHOB B IUAJICKTPUKE

* TOKOM CMEILIEHUS, CBSI3aHHBIMU C 3aMeJIEHHBIMU BUJAMU MOJISIPU3ALIUN

* 3JIEKTPOHHBIM TOKOM B JTUAJICKTPHUKE

8. TanreHc yrna AUAJIEKTPUYECKUX TIOTEPH B TUAIEKTPUKE, B KOTOPOM HAOIIOIAIOTCS TOIBKO MOTE-
P IPOBOAMMOCTH,

* U3MEHSIETCS 0OpAaTHO MPONOPIUOHATILHO YacTOTe

* OKCIIOHEHIIMAJIBHO PACTET C POCTOM YaCTOTHI

* HE 3aBHCHUT OT YaCTOThI

* YMEHBILIAETCA 10 JIMHEHHOMY 3aKOHY C POCTOM YacCTOThI

9. HenmuuelHbIil y4acTOK Ha KPUBOU MOJSPU3AIIMHA CETHETOIEKTPUKOB OOYCIIOBJICH ...

* IPOLECCAMHU pEIaKCAllMOHHOM MOIsSpU3alun

* HEOOpaTUMBIM CMEILIEHUEM TPaHHI] TOMEHOB

* IPOLECCAMU YIIPYTOW MOJISIpU3aIuu

* IEPECTPOMKON KPUCTAJUIMYECKON CTPYKTYPhI ITPH YBETUYECHUH HANIPSIKEHUS

10. Kakas BenuuuHa OMNpeeNseT IeJeHUE MAarHUTHBIX MAaTepHalioB Ha MAarHUTOMSITKHE U Mar-
HUTOTBEPJBIC ?

* UHAYKIHS HACBIILICHUS

* OCTaTOYHAsl MHAYKLIUS

* KOOPIUTUBHASA CUJIa

* IPOU3BECHNE UHAYKIIUY HACBIIIECHUS Ha KOOPLUUTUBHYIO CUITY

* OTHOIIICHHE UHIYKIIMH HACHIIICHUS K KOOPLIMTUBHOM CHJie

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU
3A0POBbH U HHBAJIHI0B
I[JISI JiuI ¢ OrpaHU4YCHHBIMH BO3MOXKXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
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TEJbHBIE OLIEHOYHBIE MAaTEpHUAJIb], IEPEUEHBb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlonomHUTEIbHBIE MaTepUalibl OIICHUBAHUS VIS JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU

340POBbA U HHBAJIMAOB

Kareropuu
oOydarommmxcs

Buanl 1OMOIHUTEILHBIX OLIEHOYHEIX
MaTepualoB

DopMBbI KOHTPOJISI U OLICHKU
pe3yabTaToOB 00yUEHUS

C napyueHusMu
ciryxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETy,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
3peHus

CobecenoBanue 10 BOIPOCAM K 3a4eTy,
OTIPOC TIO0 TEPMHUHAM

[TpenmMyIieCTBEHHO yCTHAsI IPOBEPKa
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMHA
MCTOAaMM

C orpaHUyYeHUSIMH 110
OO0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEPKA
METOJJAMHU HCXOAS U3 COCTOSTHUS
00ydaronierocst Ha MOMEHT TPOBEPKHU

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

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

- B IleyaTtHoi (opme;

- B Ie4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jluam ¢ OrpaHW4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAECTCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 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/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHHBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue nHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHMYCHHUSAM UX 370POBBS M BOCIIPUATHS HH(POPMALIUN:

JL1s1 i1 ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

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

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jlypa OLICHUBAHMsI PE3yIbTaTOB 00yUEHUsI MOXKET IPOBOAUTHCS B HECKOIBKO ITAIOB.
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