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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokost Ne 210 ot « 30 » 11 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.
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OKCIIepTHI:

JlouieHT Kadeapsl KOHCTPYUPOBAHUS
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anmapatyps! (KY/IP) C. A. Aptuies

JoueHT kadeapsl paaAuoTeXHUIECKUX
cuctem (PTC) B. A. I'pomoB

CornacosaHa Ha noptane Ne 47037 2



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,

dbopMupoBaHUE CIIOCOOHOCTHU BBHIMOIHSITH MCCIIEIOBAHMS HOBBIX MPOILIECCOB U SIBJICHUI B PagHo-
TEXHUKE, TTO3BOJISIFOIINX MOBBICUTH A((HEKTUBHOCTH PAAMOIICKTPOHHBIX CUCTEM M YCTPOMCTB,

dbopMupoBaHuEe COCOOHOCTU pElIaTh 33a/la4d ONTHMH3AIMHU CYIIECTBYIOIIUX W HOBBIX TEXHHYE-
CKHX PEIICHHUI B YCIOBUSAX alpUOPHONU HEOMPEIEIECHHOCTH C MPUMEHEHHEM TaKeTOB MPUKIAIHBIX MPO-
rpamm.

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
Huctumuaa «Marepuainsl 1 KOMIOHEHTHI AeKTpoHHBIX cpeacT» (b1.B.O/].6) otHocHTCs K 6I10-
Ky 1 (BapuaTuBHas 4acTh).
[TpenmecTBYIOMMUMI AUCIUILTHHAMHA, (POPMUPYIOIIMMHU HadalbHbIC 3HAHHS, SBIAIOTCSA: Marema-
TuKa, OCHOBBI TeOpHUH Lienel, Pagnorexunyeckue nenu u curHansl, @usuka, DIeKTPOJUHAMHUKA.
[TocnenyromumMe AUCHUIUTHHAMA SBISTIOTCS:: OCHOBBI KOHCTPYHPOBAHHS W TEXHOJOTHH TIPOU3-
BOJICTBA PAOIIEKTPOHHBIX CPEICTB.

3. TpeGoBanusi K pe3yJibTaTaM 0CBOEHMS JUCUMILIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEIYIOIUX KOMIIETSHIIUI:

— IIK-10 cnocobHOCTRIO peniaTh 33a4 ONTUMHU3ALNN CYIIECTBYIOIINX U HOBBIX TEXHUYECKUX
pELICHHH B YCIOBUAX allpUOPHON HEONPEAETICHHOCTH ¢ IPUMEHEHUEM NTAKETOB IPUKJIIAIHBIX IPOrpamMm;

— TIK-12 ciocoOHOCTBIO BBIOIHATH UCCIEIOBAHUS HOBBIX MPOIIECCOB U SIBJICHUH B PaHOTEX-
HUKE, NO3BOJISIFOIUX MOBBICUTH A3(PPEKTUBHOCTb PAIUOTEKTPOHHBIX CUCTEM U YCTPOICTB;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJaIOIUNACS TOJKEH:

— 3HATh CBOWCTBAa MAaTEpUAJIOB NIEKTPOHHBIX CPEJICTB, OCHOBHbIE IIPOBOAHUKOBBIE, TUIIEKTPHU-
YeCcKHe U MarHUTHbIE MaTepuabl, METOJbl U KPUTEPUU BbIOOpA MaTepuania npu pa3paboTke KOHKPETHOTO
IEKTPOHHOTO YCTPOMCTBA

— YMeThb IIPUMEHSTbh METObl U CPEJCTBAa U3MEpPEHUs (PU3MUECKUX BEIMYUH; pallMOHAIBHO UC-
M0JIH30BaTh MaTepHAJIbl MIPH Pa3pabOTKE paJMO3ICKTPOHHOW anmapaTrypsl ¢ y4ETOM BIIHMSHUS OKpPYXKaro-
1iel cpesbl U yCIOBUHM 3KCIUTyaTalluu

—  BJaJeTh METOJIaMH 3KCIIEPUMEHTAILHOTO UCCIIEI0BAaHUS MATEPUAIIOB 3JIEKTPOHHBIX CPEACTB

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO011ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 3.0 3aueTHBIX eIMHMIIbI U IIPeCTaBIeHa B TalOuu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCITUILUIHHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

8 cemecTp
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AynuaTopHbI€ 3aHATHUS (BCETO) 64 64
Jlexuun 24 24
[IpakTnueckue 3aHATHS 16 16
JlabopaTtopHbie pabOThI 24 24
CamocTosiTenbpHas paboTa (Bcero) 44 44
OdopmiieHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 14 14
[TpopaboTka JIEKITMOHHOTO MaTepuaia 14 14
Hanmcanue pedepaton 4 4
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 12 12
Bcero (6e3 sx3amena) 108 108
OO01mas Tpy10eMKOCTb, 4 108 108
3avetHpie EnuHUITBI 3.0 3.0
5. Conep:xanne TUCUMILIIHHBI
5.1. Pa3zaenbl AMCHUIIMHBI U BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NPUBEICHBI B Tabmuie 5.1.
Tabmmma 5.1 — Pa3mensl AUCIUIUIMHBI U BUABI 3aHITHI
Bcero
Mpax. | Ja6. Cani. | 1COB DopmupyeMsl
HazBanus pa3nenoB IuCIUTIITHHB Jlek., u (6e3 e
3aH., 9 | pab., 94 | pad., q
9K3aMe | KOMIETEeHIIUU
Ha)
8 cemecTp
1 Knaccudukaius 1 OCHOBHBIE CBOICTBA 2 0 0 2 4 IIK-10, ITK-12
AIEKTPOTEXHUYECKUX MaTEpUaIOB
2 IIpoBOJHUKOBBIE MaTepUabl U METAII- 6 6 0 4 16 |IIK-10, IIK-12
JIMYECKHE CILIaBbI
3 Pesucrtopsl 2 2 4 6 14 |TIK-10, TIK-12
4 JInnnieKTpu4ecKue MaTepHuasl 6 4 12 10 32 IIK-10, ITK-12
5 KonnencaTtopsl 2 2 4 8 16 |TIK-10, ITK-12
6 MaruuTtHble MaTepuabl 4 2 8 14 |IIK-10, ITIK-12
7 Karyiiky UHIYKTUBHOCTH 2 0 4 6 12 |IIK-10, [TK-12
Hroro 3a cemectp 24 16 24 44 108
Hroro 24 16 24 44 108
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JEKIUSIM)
ConeprkaHue pa3enoB TUCIUIUIAH (TI0 JICKITHSIM) IPUBEICHO B Tabmumie 5.2.
Tabmuma 5.2 — ConeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHSIM)
HasBanus pasienos Copneprxanue paznenoB quciuminHel (mo | Tpymoemkocts, | DopmupyeMsble
JICKIIHSIM) q KOMITCTEHITUT
8 cemecTp
1 Knaccudukanus u DJIEKTPOTEXHUUECKHE MaTepHalbl, KIacCHU- 2 [IK-10, ITK-12

OCHOBHBIE CBOMCTBA
AIEKTPOTEXHUYECKUX
MaTepUaIOB

buKaMs HMEKTPOTEXHUIECKUX MAaTEPUATIOB!
IIPOBOJHUKH, ITOJIIYIIPOBOJHUKH, JUJIEKTPHU-
KW, MarHUTHbIE Marepuaibl. PU3NKO-XUMU-
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YECKHE BOIPOCHI CTPOCHHUS BELIECTBA U
CBA3b C DJICKTPUYCCKUMU U MAarHUTHBIMU
CBOMCTBAMH MaTepUaIOB. XUMHUYECKHUE CBSI-
3u. Kpucrannel. JlepexTsl B KpucTauiax.

Hroro

2 IIpoBOTHUKOBBIE
Marepuallbl U
METaJNINYECKUE
CILIAaBBI

[TpoBOIHUKOBBIE MaTepHalIbl, X Ha3HAUE-
HHe U K1accupukanys. CTpoeHre METalioB,
OCHOBHBIE 3JIEKTPUYECKHE CBOICTBAa MeTaJ-
710B. OCHOBHBIE IOHATHA U NTapaMETpPbI: TEM-
JoBas U ApendoBasi CKOPOCTH AIEKTPOHOB;
MOJIBUKHOCTD; IPOBOAUMOCTB; YAEIBHOE CO-
npoTuBieHne. @akTopsl, BIUAIONINE HA
YIEIBHOE COIIPOTUBIIEHNE METAIIINYECKUX
MIPOBOJIHUKOBBIX MaTepUaJIOB: TEMIIEpaTypa,
npUMecH, JePeKThl KPUCTAIITMUECKON pe-
nieTku. TemnepaTypo3aBUCUMasi U OCTATOY-
Hasi COCTABIIAIOLIUE YAEIbHOTOCONPOTHUBIIE-
HUS. MexaHnyeckue u 3JeKTPUUeCcKie CBOM-
CTBa CIUIaBOB. DJIEKTPOPHU3NUECKUE CBOM-
CTBAa TOHKUX METAJUIMYECKUX TUIEHOK. Bius-
HUE YacTOThl TOKA HAa CONPOTUBIIEHUE Me-
TasuioB. [IpyuMeHeHne NpoBOTHMKOBBIX MaTe-
pHAJIOB B DJIEKTPOHHBIX CPEACTBAX.

Hroro

I1K-10, TIK-12

3 Pe3ucropsl

Pesucropsl, ux xinaccudukamnysi 1 pa3HOBU/I-
HOCTH Pe31CTOpHI MOCTOSITHHOTO U ITepEMEH-
HOTO CONPOTHUBIJICHU, 3aBUCUMOCTb COIPO-
TUBJICHUSI OT MaTepuasna, KOHCTPYKIIUU U
BHEIIIHUX yCJIOBUNA. OCHOBHBIE XapaKTepu-
CTHKH ¥ SKBUBAJICHTHBIE CXeMBI. PsipiHOMHU-
HaJbHBIX 3HAUEHUHN PE3UCTOPOB, yCTaHABIH-
BaeMbIX ['OCTamu, pazdpoc 3Ha4YeHU, Map-
KHPOBKA, HAJIEKHOCTh.

Hroro

[1K-10, ITK-12

4 JIndnexTpudeckue
MaTrepualbl

JysnexkTpuueckre MaTepuabl, UX Ha3Haue-
HUe U Ki1accupukanms. O0me cBeieHus o
MACCUBHBIX Ta3000pa3HbIX, )KUJIKUX,
TBEPABIX AUAJIEKTPUUECKUX MaTepraax.
[Tpoueccel nonsgpu3anuy B AUIIEKTPUKAX.
[Tonsspr30BaHHOCTD U TUNIEKTPUUECKASIPO-
HUI[AEMOCTh. 3aBUCUMOCTh OCHOBHBIX Iapa-
METPOB OT TeMIepaTypsl U 4acToThl.OcoOeH-
HOCTH 3JIEKTPOIIPOBOIHOCTHU ra3000pa3HBIX,
KUJKUX U TBEPIBIX IUIIEKTPUKOB. [{ndnek-
TpUYECKHE MoTepHu. Buasl noreps. 3aBucH-
MOCTb TAaHT€HCA YIIIaJUAIEKTPUUECKHUX T10-
Tepb OT TeMIiepatypsl U 4acToTbl.IIpoboii B
JUDJIEKTPUKaX. DJIEKTpUUYECKas IIpoy-
HOCTb.J[M3NIeKTpUYECKUE MAaTEPHAIIBI C 0CO-
Ob1MH cBoMicTBamMu. CTIOHTaHHAas MOJISpU3a-
1usi. CerHeTodNieKTpuKku. X ocHOBHBIE
cBo¥icTBa U o0nacTh npuMeneHus. [1be303¢-

I1K-10, TIK-12
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¢bexT. OCHOBHBIE CBOWCTBA U MMapaMeETPhI
Ib€302JIEKTPUKOB. [TupoanekTpuku. dnex-
TpeThl. [IpuMeHeHne TuAIeKTPUIEeCKUX Ma-
TEPHUAJIOB B DJIEKTPOHHBIX CPEJICTBAX

Hroro

5 KonnencaTtopsl

Konnencaropsl, ux knaccudukanms. Kon-
JIEHCATOPBI IOCTOSIHHOM ¥ IEPEMEHHOM eM-
KOCTH U Pa3HOBUJIHOCTH UX KOHCTPYKIIUH.
OCHOBHBIE XapaKTEPUCTUKH KOHIEHCATOPOB,
MapaMeTpbl U UX 3aBUCUMOCTb OT PEXKUMOB
paboTHI ¥ BHEIIHUX YCIOBUNA. DKBUBAJICHT-
HbIe cxembl. HageXHOCTh, MApKUPOBKa

Hroro

I1K-10, TIK-12

6 MarauTHsie
MaTepuabl

Benuuunnel, XapakTepu3yroiye MarHuTHOE
M0JIe U MarHUTHBIE CBOMCTBA MaTEPHAIOB.
Bunapr MmaraeTukoB. MarauToMsarkue mMarte-
puakl - GeppoMarHeTUKU: AIEKTPOTEXHUYE-
CKasi CTallb, IEPMAJIJION U JPYTHUE CIJIABBI.
BnusiHue pa3nnyHbIX TUIIOB 00paOOTKH
(TIpoKart, TEKCTYPHI | JIp.) Ha MarHUTHBIC
CBOMCTBA U UX CTaOMIBHOCTL. MarHuTo -
aneKkTpuku. @epputhbl. CTPyKTypHO-XUMHUYE-
ckuii coctaB. OcoOeHHOCTH CBOICTB. Mar-
HUTOTBEP/IbIE MaTEpHUabl. XapaKTEPUCTUKHU
U mapameTpbl. MarHuTHbIE MaTepHalibl C
0COOBIMHU CBOMCTBaMH. MarHuTHBIC SKPaHBbI.
MarauToCTpUKIIMOHHBIE MaTepHraibl. Mar-
HUTHBIE MaTePUAIIbI JJIs1 3aIIOMUHAIOIIINX
yCTpOUCTB. MarHuTHbI€ TUIeHKH. [{nnnH-
JIpUYECKrue MarHUTHBIE TOMeHbI. [IpumMene-
HUE MarHUTHBIX MaTEPUATIOB B AJIEKTPOHHBIX
CpEICTBAX.

Hrtoro

[1K-10, ITK-12

7 Karymku
WHAYKTUBHOCTHU

Knaccugukarus 1 KOHCTPYKIIMN KaTyIIeK
UHAYKTUBHOCTU. OCHOBHBIE NTapaMeTpHl.
Turel KaTymeKk HHAYKTUBHOCTH, MapKHPOB-
Ka

Hroro

2

[1K-10, ITK-12

Hroro 3a CEMCECTP

24

5.3. Pa3nenbl AUCHUINIMHBI U MEKIMCHUIITIMHAPHBIE CBSI3H € 00ecneYnBalOIMMHM (TPeIbIyIIMH)

U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU

Pa3nensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHA ) AUCITUTUTMHAMHE TIPEJICTABICHBI B TabIuIE 5.3.

Tabmuma 5.3 — Pa3aensl IMCIMIUIMHBI U MEKIMCIUIUIMHAPHBIE CBSA3U

HanmenoBanue qucCIiiUmiIng

Ne paznenoB qaHHOM MUCHIUTUIMHEIL, 711 KOTOPBIX HEOOXOIUMO
M3ydeHHe 00eCTIIeUrBalONUX U 00eCTIeYNBAEMbIX JUCIIUILTUH

1 2 3 4 5 6 7
[IpeamecTByromue TUCHUTIITUHBI
1 MaremaTnka + + + + + + +
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2 OCHOBBI TEOPUH LIETIEU + + +

3 PaIII/IOTeXHI/I‘-IeCKI/IG ey U CUurua-
JIBI

4 duzuka + +

5 DnekTpoarHaAMHKA

[Tocnenyromuye TUCITUTITUHBI

1 OCHOBBI KOHCTPYUPOBAHHUS U TEX-
HOJIOT'MH IIPOU3BOCTBA PaJAHO03JICK- + + + + + +
TPOHHBIX CPEICTB

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPYyeMbIX NP M3YYEeHUH TUCHUILIUHBI, 1 BUI0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUM AMCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUIOB 3aHS -
TUH

Kommeren Bubl 3aHsTHI
nuu Jlek. [Ipak. 3aH. JIab. pad. Cawm. pa0.

IK-10 + + + + KontpomnsHnas pabora,
KoHCneKT caMomnoIroToBKH,
CobecenoBanune, OTUeT HoO
nabopaTopHoii pabore,
Onpoc Ha 3aHATHAX, BbI-
CTyIUIeHHE (JI0KJIa1) Ha 3a-
Hsatuu, Tect, Pedepar

DOpMBI KOHTPOJIA

IIK-12 + + + + KonTposbHas pabora,
Koncnekr caMonoaroToBkH,
CobecenoBanue, OTueT 110
nmabopaTopHOi padore,
Omnpoc Ha 3aHsATHSIX, BBI-
CTyIIeHue (JI0KJIaa) Ha 3a-
usatuu, Tect, Pedpepar

6. UHTepakTHBHBbIE MeTO/ALI M (POPMBI OPraHU3ALUH 00yYeHH S
He npenycmorpeno PVYII.

7. JJaGopaTtopHbie padoThI
HanmenoBanue n1abopaTopHbIX padoT npuBeaeHo B Tadbmmue 7.1.
Tabmuma 7.1 — HaumenoBanue 1abopaTopHbIX paboT

Tpynoemkocts, | @opMupyemblie
HasBanus paznenos HaumeHnoBanue 1a60paTopHBIX padoT 24 ’ PMHDPY
q KOMIIETEHIIH
8 cemectp
3 Pe3ucropsl HccenenoBanne XxapakTepUCTUK PE3UCTOPOB 4 ITK-10, ITK-12
MOCTOSIHHOTO COIIPOTHUBIICHUS
Hroro
4 JIusnexkTpudeckue HccnenoBanue TemMnepaTypHOil 3aBUCUMOCTH 4 [IK-10, TIK-12
MaTepuaibl AJIEKTPONPOBOJHOCTH TBEPJOTO AUIIEKTPUKA
HccenenoBanve BIMSAHNA BIard Ha OBEPX- 4
HOCTHOE€ U 00BbEMHOE COIPOTUBIICHHUS AU-
AJIEKTPUKOB
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I/ICCJ'IGI[OBaHI/IC CCTHCTOIJICKTPUKOB

HUroro

12

5 KonneHcaTopsbl

NccnenoBanne xapakTEpUCTUK MOCTOSIHHBIX
KOHJIEHCATOPOB IIPU pa3HOM TeMIeparype

Hroro

ITK-10, ITK-12

7 Katymiku
WHYKTUBHOCTHU

HccnenoBanne BIMSHUSA KOHCTPYKTUBHBIX U
TEXHOJIOTMYECKUX (PaKTOPOB HA MapaMeTpsl
BBICOKOYACTOTHBIX KAaTyIIEK UHAYKTUBHOCTH

Hroro

4

[TK-10, ITK-12

Hroro 3a cemectp

24

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHnoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApOB) MpuBeieHo B Tabnue 8.1.
Tabmuua 8.1 — HaumeHoBaHKE MPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)

Haszpanwus pasnenos

HavnMeHoBaHUE IPAKTHYECKUX 3aHATHIH
(cemuHapoB)

TpynoeMKocCTb,
q

dopmupyembie
KOMITETCHIIUHI

8 cemecTp

2 IIpoBOAHUKOBBIE
MaTrepuallbl U
METaJNINYECKUE
CILIaBBI

DNeKTpUUeCcKHe CBOMCTBA MPOBOAHUKOBBIX
MaTepuaioB. 3aBUCUMOCTD YAEIBHOTO COIIPO-
THBJICHUA OT Temneparypsl. [Ipasuino Mart-
TucceHa. TemneparypHblit KOOQPULIHUEHT co-
IIPOTUBIICHHUS YIEIBbHOTO COIPOTHUBIICHHUSI.
BinsHMe 4acTOTHl HAIIPSKEHKS] HA COIIPO-
TUBJICHHE ITPOBOAHUKOB. DIIEKTPUUECKUE
CBOMCTBa CIUIaBOB. TeMmepaTypHblil koahdu-
LMEHT yJEJIBHOTO CONIPOTUBIICHUS CIIJIABOB.
3akon Hopareiima. Bausinue 4acToThl TOKa
Ha COIpoTUBJIeHHE MeTaioB. ConpoTusIe-
HUE TOHKUX METAJUINYECKUX IIJICHOK.

Htoro

I1K-10, I1K-12

3 Pe3ucropsl

Pemrenue 3a1a4 0 3aBUCUMOCTH COIPOTUBIIE-
HUS pE3UCTOPOB OT MaTepualla, KOHCTPYKLUHU
Y BHEIIHUX YCIIOBUM.

Hroro

[1K-10, ITK-12

4 Jludnexktpuueckue
MaTepuabl

[onspusanus. IlonsapuzoBanHocTs. [uniek-
TpUUYECKasi IPOHULIAEMOCTh. TemnepaTypHblii
KO3(pPUIMEHT AUIIEKTPUUECKON MTPOHULIAe-
MOCTH. DJIEKTPOIPOBOJAHOCTD IUNIEKTPUKOB.
3aBUCUMOCTb JIEKTPOIPOBOJIHOCTHU JAUAIIEK-
TPUKOB OT TeMIEPATYpPHI. JAUdIeKTpUUECKHe
notepu. TaHreHC yriia TU3JIEKTPUUYECKUX I10-
Tepb. 3aBUCUMOCTb TAaHI'€HCA yIJIa JUAJIEK-
TPUUECKHUX MOTEPH AUIIEKTPUKOB OT TEMIIE-

partypsl.

Htoro

I1K-10, IIK-12

5 Kongencartopsl

Pemenue 3a1a4 0 BIMSAHUU HA OCHOBHBIE Xa-
PAKTEPUCTUKH KOHICHCATOPOB U UX MapaMeT-
PBI PEKUMOB paOOTHI ¥ BHEITHUXYCIIOBHH.

[1K-10, ITK-12
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Htoro

6 MarauTHbIe IIK-10, IIK-12

MaTcpuralibl

HanpspokeHHOCTh M MHAYKIUS MAarHUTHOTO
noss. HamaranaenHocTs. OTHOCHTEIIBHAS
MarHuTHas IpOHUIaeMocTh. Jlua- u mapa-
MarHeTukH, peppo- u GeppuMarHeTHKH.
[Tpouiecchl mpu HaMarHu4IMBaHuU (heppomar-
HETHKOB. XapaKTEPUCTHKHU U TapaMETPhI
MarHUTHBIX MaTepPUAJIOB.

Hroro

Hroro 3a cemectp

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

Tabauie 9.1.
Tabauma 9.1 — Buasl caMOCTOSTENIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN
Bunasl camoctosTensHoit | TpynoemkocTs, | DopMupyembie
HasBanwus pasnenon a PYA ’ PMHPY DopMbI KOHTPOJIS
paboThI q KOMIIETEHIINHT
8 cemecTp
1 Knmaccudukanus u | [IpopaboTka JeKIIMOHHO- 2 IIK-10, ITK-12 |KoHCIIEeKT caMOIIoI-
OCHOBHBIE CBOICTBA |T0 MaTepuaia TOTOBKH, TecT
SIEKTPOTEXHUYECKH | [y o 2
X MaTepuasoB
2 IIpoBonHukoBbie |IloaroroBka k nmpakTuye- 2 IIK-10, ITK-12 |KoHCIIEKT caMOIIoI-
MaTrepHualibl U CKHM 3aHSITHSIM, CEMHUHA- roroBku, KoHTpOJIb-
METAILUINYECKUE pam Has pabora, TecT
[LIaBBI
cliia [TpopaboTka JIEKITMOHHO- 2
ro MaTepuasa
Htoro
3 Pe3ucropsl IToaroroBka K nmpaxkTu4e- I1K-10, ITIK-12 | KonTponbHas pado-
CKUM 3aHSITHAM, CEMHHA- Ta, Onpoc Ha 3aHs-
pam tusx, OTuer no na-
[IpopaboTKa JIEKITMOHHO- 2 go%aTOpHOH pabore,
ro Matepuaia oOeceloBaHueE,
Tect
OdopmieHne 0TYETOB IO 2
nabopaToOpHBIM paboTam
Htoro
4 lmanextpuyeckue | [logroroBka k mpakTuye- 2 IIK-10, ITK-12 |KoHCIIEeKT caMOIIoI-
MaTepuabl CKHM 3aHSITHSIM, CEMHAHA- rotoBku, KoHTpOIIB-
pam Has pabora, Ompoc
IIpopabGoTKa JEeKIMOHHO- 2 Ha 3a1~(1;1m;1x, OTiIeT
ro Matepuaia 1o J1abopaTopHO
pabote, Cobeceo-
OdopmiieHne 0T4ETOB 10 6 Banwue, Tect
nabopaTopHBIM paboTam
Hroro 10
5 Kongencatopsl IToaroroBka K nmpaxkTuye- ITIK-10, ITIK-12 | KoHcnekT camono-
CKUM 3aHSITHAM, CEMHUHA- rotoBku, KoHTpOIIh-
pam Has pabora, Ompoc
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[TpopaboTka JIEKITMOHHO- 2 Ha 3aHATHSIX, OTYeT
ro Marepuaina 110 J1JabOpaTopHOM
O¢opMiieHHe OTYETOB MO 4 pa60Te,T Cobeceno-
BaHU T
nabopartopHbeIM paboTam aHue, 1ec
Hroro
6 MaraurtHele IToaroroBka K mpaxkTu4e- 2 IIK-10, IIK-12 | BeicTymuieHne
MaTepuaibl CKUM 3aHATUSIM, CEMHHA- (oxJsam) Ha 3aHs-
pam tiu, KoHciekt
Hamcanue pedepaton ¢aMOTIOZITOTOBKH,
Ormpoc Ha 3aHATHUSAX,
[IpopaboTka JeKIHnOHHO- Tect
ro Marepuaina
Hroro
7 Karymkn IToaroroBka K mpaxkTu4e- 2 IIK-10, IIK-12 |KoHcnekT camonon-
UHAYKTUBHOCTHU CKUM 3aHATUSIM, CEMHUHA- rotoBku, Omnpoc Ha
pam 3aHATHAX, OT4eT 1o
[TpopaboTKa JEeKITMOHHO- 2 J1a6gp%TopHon pabo-
T BaHU
ro Marepuaia €, LobecCAOBANNL,
Tect
OdopmieHre OTYETOB TI0 2
JabopaTOpHBIM paboTam
Utoro 6
Hroro 3a cemectp 44
Hroro 44
10. KypcoBoii npoekT / kypcoBasi padota
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banabHble OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA

Tabmuna 11.1 — bayutbHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS
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. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHOU 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ | Oami 3a nepuoa
JeSITebHOCTH mexay 2KT u Ha CEMECTP
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
8 cemecTp
BricTyruienue (okiam) Ha 2 4 10
3aHATAU
Koncnekr camonoaroros- 2 2 6
KU
KonTponbHas pabota 4 8 20
Omnpoc Ha 3aHATHAX 2 6
Ot4er o maboparopHoi 20
pabore
Pedepar 12
CobecenoBanue 6
Tect 20
10



Hrtoro makcumyM 3a nepu- 20 40 40 100
on

Hapacraromum utorom 20 60 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeACTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha aaty KT 3
< 60% oT MakcuMaabHOU cyMMBbI OauioB Ha naty KT 2

11.3. IlepecyeT cymMMbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLEHKY

[lepecyer cymmbl OaIOB B TPAIUIMOHHYIO H MEXIYHAPOAHYIO OICHKY NpEJCTaBleH B TaOJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO M MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asmios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (OTIUYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopomio) (3a4TeHo) 75 - 84 C (xopor1o)
70 - 74
65 - 69 D (ynoBnerBopuTeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (ocpercraenio)
2 (HeyROBICTBOHTENSHO) (HE Hwxe 60 6ammos F (HeynoBineTBOPHUTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas JuTEpaTypa

1. Paguomarepuainbl U paJlMOKOMIIOHEHTHI [ DIeKTPOHHBIN pecypc]: Yuebnoe nocodbue / Connaa-
toBa JI. 1O., Kyzeonbix H. U. - 2012. 177 ¢. — Pexum noctyma: https://edu.tusur.ru/publications/2733
(mata obpamenwus: 27.11.2018).

2. Marepuasbl U 3IEMEHTBI ANEKTPOHHON TEXHUKUA. AKTUBHBIC JUAJICKTPUKH, MATHUTHBIE MaTe-
pHAJIBI, DIIEMEHTHI SJIEKTPOHHOM TEXHUKU [ DNEKTPOHHBIN pecypc]| [DnekTpoHHBIH pecypc]: yueOHuk / B.
C. Copoxkun, b. JI. Aarunios, H. I1. Jlazapesa ; pemn.: FO. E. Kanuaun, C. A. Hemos. - 2-e uzn., ucnp. -
DOnexTpoH. TekcToBbie AaH. - CII6. : Jlanp, 2016. - on-line : ui., puc., Tadmn. - (YueOuuku 11st By30B. Crie-
1uanbHas aureparypa). - bubmmorp.: c¢. 372-374. - ISBN 978-5-8114-2002-5 : b. u. — Pexum gocryna:
https://e.lanbook.com/reader/book/71735/#1 (nara obpamenus: 27.11.2018).

3. Copokun B. C. Marepuansl 1 37€MEHTBI IEKTPOHHON TeXHUKH. [[poBOIHMKH, OTYyIPOBOA-
HUKH, TUIEKTPUKU [DNEKTPOHHBIN pecypc]: [yueOHHUK s CTyAEHTOB BY30B IO HampaBlIeHUsM "JJek-
TPOHUKA U HaHOAJIeKTpoHUKa" U "KoHcTpynpoBanue u TexHonorus 3nekTpoHHsix cpeacts”]. [T. 1]/ B. C.
Copoxun, b. JI. Autunos, H. I1. Jlazapesa. - U3a. 2-e, ucnp. - Caunkr-IlerepOypr [u np.] : Jlans, 2015.
448 c¢. — Pexum pocryma: https://e.lanbook.com/book/67462#book name (mata oOpareHus:
27.11.2018).

12.2. lonostHuTEIbHAS JIUTEpaTypa
1. burnep, JI. P. MaTtepuansl U 3I€MEHTHI 2IEKTPOHHON TEXHHUKH : Y4yeOHOe mocodue ais CTy-
neHToB creranbHocty 210106, 210104, u Hanpasnenust 210100 / JI. P. butaep ; ®enepansHoe areHT-
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CTBO IO 00pa30BaHMIO, TOMCKUI rOCYJapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHHS U PATHUOIIECKTPO-
Hukd. - Tomck : TYCVYP, 2007. - 214 c. : un., Tabmn. - bubmorp.: c. 213-214. - (manuune B OubImoTeke
TYCVYP - 46 3k3.)

2. Hedenues, Eprennii BanepreBuu. Pamnomarepuansl 1 pagoKOMIIOHEHTHI | yaeOHOe mocooue
/ E. B. Hedenues ; Munucrepctso odpazoBanust Poccuiickoit ®@eneparn, ToMCKuii rocyiapCTBEHHBIH
YHUBEPCUTET CUCTEM YIIPABICHUS B PaTIUOIEKTpoHUKH. - Tomck : TMILJIO, 2000. - 289 c. : un., Tabm. -
bubmmorp.: c. 289. (nanuuue B 6nbmorexke TYCVYP - 28 5k3.)

3. Awntunos, bopuc JIbBoBu4. Marepuansl 3JEKTPOHHOW TEXHUKH: 3aa4d U BOMPOCH : Y4eO-
Hoe mocobwue s By3oB / b. JI. Antumnos, B. C. Copokus, B. A. Tepexos. - 3-e uzn., crepeorur. - CII0. :
Jlanb, 2003. - 206[2] c. : un., Tabmn. - (YueOHuku s By3oB. CrnernuanbpHas quteparypa). - bubnmorp.: c.
207. - ISBN 5-8114-0410-7 (manuune B 6ubmmoreke TYCVYP - 101 5k3.)

4. TpyOunpiH, Anekcanap MuxailmoBud. DiekTpopaguomarepuansl: JudnekTpuku : YueOHOe
nocobue (11 aBTOMaTU3UPOBAHHON TEXHOIOTUU 00ydeHus1) / A. M. TpyounsiH ; ToMckasi Tocy1apCTBeH -
Has aKaJIeMHsl CUCTEM YTPABICHUS M PaTUOICKTPOHUKH. - Tomck : [0. u.], 1995. - 76 c. : puc. - bu6-
auorp.: ¢. 76. - ISBN 5-86889-021-3 (nanuuue B 6udbmioreke TYCVYP - 22 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. Paagmomarepuasibl U paluOKOMIIOHEHTHI [DJIEKTPOHHBIN pecypc]: MeToauyeckue ykazaHus u
3a/laHus Ui MIPOBECHUS MpaKTUYecKuX 3aHsaTuil mo aucuuruinHe / Commarosa JI. 1O. - 2012, 29 ¢. —
Pexxum noctyna: https://edu.tusur.ru/publications/1327 (nara obpamenus: 27.11.2018).

2. Marepuainbl U KOMIIOHEHTBI AJIEKTPOHHBIX CPEJICTB [DNEKTPOHHBIN pecypc]: Meroauueckue
yKa3aHUs W 3aJaHus AJs IPOBEACHUS ayIUTOPHBIX 3aHSATUN M CaMOCTOATEIbHOW PabOTHI CTYIEHTOB /
Conpnarosa JI. FO. - 2013. 16 c. — Pexxum moctymna: https://edu.tusur.ru/publications/2927 (nata obparme-
Hus: 27.11.2018).

3. Panmomarepuansl U paAMOKOMIIOHEHTHI [ DJIEKTPOHHBIN pecypc]: MeToauueckue yka3aHus 1o
camocrosTenbHOM pabore ctymeHtoB / CommaroBa JI. FO. - 2012. 7 c¢. — Pexum pocryna:
https://edu.tusur.ru/publications/1489 (nara ob6pamenus: 27.11.2018).

4. HccnenoBaHu€ PE3UCTOPOB MOCTOSIHHOTO CONMPOTHUBIICHUS [DJIEKTPOHHBIN pecypc]|: Meroau-
YeCKHe YKa3aHUs K BBIOJIHEHUIO JabopaTopHoil pabotsl / Kyzeonsix H. U. - 2012. 24 ¢. — Pexum no-
cryma: https://edu.tusur.ru/publications/1245 (nata o6pamenus: 27.11.2018).

5. MHccnenoBaHue KOHJIEHCATOPOB IOCTOSSHHOW €MKOCTH [DJIEKTpOHHBIN pecypc|: Mertoauue-
CKHE yKa3aHMsI K BBITIOJHEHUIO JabopartopHoi padoTsl / Ky3ebnsix H. U. - 2012. 25 ¢. — Pexum gocry-
na: https://edu.tusur.ru/publications/1246 (mata obpamenus: 27.11.2018).

6. MHccrnenoBanue BbICOKOYACTOTHBIX KATYIIEK MHAYKTUBHOCTH [DJIEKTPOHHBIN pecypc]: Mero-
JMYECKUEe YKa3aHUs IO BHINOIHEHHIO JabopaTtopHoii pabotsl / Kyze6nsix H. U. - 2011. 28 c. — Pexum
noctyma: https://edu.tusur.ru/publications/341 (nara obpamenus: 27.11.2018).

7. HccnemoBaHue CETHETORIEKTPUKOB [DIEKTPOHHBIA pecypc]: PykoBoncTBo k iaboparopHOH
pabote s cryaeHToB cneraibHocTH 211000 KoHcTpyrpoBaHue M TEXHOIOTHUS SJICKTPOHHBIX CPEICTB /
Kyzeb6usix H. U. - 2015. 16 c. — Pexum noctyna: https://edu.tusur.ru/publications/4945 (mata obparie-
Hus: 27.11.2018).

8. HccnenoBaHue BIMSHUS BJIAard Ha MOBEPXHOCTHOE M OOBEMHOE CONPOTHBIICHUS JUAIICKTPHU-
KOB [DneKTpoHHBIN pecypc]: PykoBoacTBo mo naboparopHoit padore / CiiapHukoBa M. M. - 2012. 15 c.
— Pexum nocrymna: https://edu.tusur.ru/publications/1312 (nata obpamenus: 27.11.2018).

9. MHccnenoBanue TemmepaTypHON 3aBHCHUMOCTH 3JIEKTPUYECKONW NMPOBOAMMOCTH TBEPABIX JIU-
AIIEKTPUKOB [ DIEKTPOHHBIN pecypc|: MeToanyeckue ykazaHus K jaboparopHoit pabote / CiaBHukoBa M.

M. - 2012. 13 ¢. — Pexum pgoctymna: https://edu.tusur.ru/publications/1314 (mata oOpameHus:
27.11.2018).
12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeTOqMUeCKrue MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YKCTa JIMI ¢ OTPaHUYEHHBIMA BO3MOYKHOCTSIMU 3JI0POBbSI U MHBAJIMJIOB MPEAOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSM UX 3/I0POBbS U BOCIIPUATHUS HH(DOpMAIIHH.

JLJ1s1 1ML ¢ HAPYIIEHUSIMU 3PEHUS:
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- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHOU hopme.

12.4. IlpoeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALHOHHBbIE CIIPABOYHbIE CHCTEMBbI

1. OO6pa3zoBarenbHbIN OPTaT YHUBEPCUTETA

2. bubnuoreka yHHBEpcUTETA

3. JlomonHMTENBHO K MpodecCHOHANBHBIM 0a3aM JaHHBIX PEKOMEHIYETCs MCIIOIb30BaTh HHPOP-
MalMOHHbIE, CIPAaBOYHBIC U HOPMATHBHBIE 0a3bl JaHHBIX https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuajibHO-TEXHUYECKOE o0ecnedyeHue TMCIUIINHBI U TpedyeMoe MporpaMMHoe
o0ecrneyeHune

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

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHUs 3aHATUH JIEKIITMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJAbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayIUTOPUs ¢ KOITUUECTBOM I10-
CaJIOuHBIX MECT He MeHee 22-24, 000pyAoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHNHE U yUeOHO-HAITBIIHBIE TOCOOMs, 00eCcIeunBaroIIie TeMaTHIeCKUe Uil -
JIOCTPALIMHU 10 JIEKLMOHHBIM pa3JieiaM TUCIUIUINHEI.

13.1.2. MaTepuaibHO-TEXHMYECKOE M IPOrpaMMHOe o0ecredeHne 1A NPAKTHYEeCKUX 3aHATHI

YueOHast aymuTopust

yueOHasl ayJuTOpHs JUIsl TPOBEACHUS 3aHATUH JIEKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBeE-
JICHUS 3aHATUN NMPAKTUYECKOIo TUIMA, ydeOHas ayaAuTopus JUIsl IPOBEACHUS 3aHATUI CEMUHAPCKOro THIIA,
MOMEIlIEHUE ISl POBEJCHUS TPYIIOBBIX U MHIUBUAYAJIbHBIX KOHCY/IbTALUM, TOMEIIEHUE Ul IPOBe/e-
HUS TEKYLIET0 KOHTPOJI U IPOMEXKYTOYHOM aTTecTaluu

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 47, 303 ayn.

Onucanue uMeroIerocs 000py10BaHUs:

- Kommuiekt cnienmanu3upoBaHHoi yueOHoH MeOenu;

- Pabouee mecto npenoaBares.

[TporpamMHoe obecnieueHue He TpeOyeTcsl.

13.1.3. MaTepuaJibHO-TeXHUYECKOE U IPOrPaMMHoOe odecnedyeHue 1Jisl JIadopaTOpHbIX padoT
JlaGoparopus "PaanomatepuaioB 1 pagiOKOMIOHEHTOB"
yueOHas ayuTopus Ui IPOBEACHUS 3aHATHI 1TaOOpaToOpHOTO TUTIA
634050, Tomckast o6macts, 1. Tomck, JlennHa npocrekT, a. 40, 427 ayn.
Ornucanue UMerIerocs 000pyI0BaHUS:
- ABTOHOMHBI} anmnapaT CUX03IMOLNOHAIBHON KOPPEKLINH;
- bnox nuranmsa BHB-31;
- Ucrounuk nmuranus b5-49;
- BonstmeTp B7-20;
- Boastmerp B7-23;
- BonstmeTp B7-26;
- Boastmerp B7-38;
- 'eneparop 1'3-104;
- I'eneparop 1'3-112;
- ['uraommerp KEW 3123;
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- Usmeputens E4-10 (2 mt.);

- Usmeputens E4-11 (2 mt.);

- Usmepurens E8-4;

- U3meputens E9-4;

- Meraommetp mudponoit E6-22;

- Mynstumetp APPA 207;

- HoyrOyx Asus K40 IN;

- Ocmwmorpad RIGOL DS 1042 C;

- Ocnorpad C1-72;

- lludposoit mynsTmeTp APPA 103;

- Ocuumnorpag C1-75;

- Ocmwmorpad C1-76;

- [Ipuntep HP-LASER;

- [I9BM "CELERON 366";

- [I5BM "OIITUM";

- Craumonapssiii uamepuresib RLC AM -3004;

- Tepaommetp E6-13A;

- lludposoii ocrimmtorpad DSO-3202A;

- Hudposoii ocimmnorpad GDS-806S;

- JIaboparopubie cTeHabl: "OYHKIMOHATIBHBIC y3JIbI MUKPOBOJIHOBON TexHUKH", "McciaenoBanue
KOHJICHCATOPOB MOCTOSIHHOW eMkocTH", "M ccnenoBanue pe3ucTopoB NOCTOSTHHOTO conpotuBienus”, "Mc-
cinenoBanne BY karymek uaayktuBHOCTH", "MccnenoBanue BAMSHUS BJIard Ha MOBEPXHOCTHOE M O0BEM -
HOE COIPOTHBIICHHS U3JIeKTpuKoB", "MccnenoBanne GUiIbTPyOMUX XapaKTePUCTUK KOHEHCATOPOB"

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows

— Microsoft Windows

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
st camocTosTeNnbHOM paboThl HCTONB3YIOTCA yueOHblE ayAUTOpUU (KOMIIbIOTEPHBIE KJIacchl),
PacIoJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTb, . Tomck, Bepimmanna ynuma, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast Mmebeb;

- koMnbroTeps! kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 miT.;

- KOMITBIOTEPHI TIOAKIIOYEHBI K ceTH «HTepHeT» M 00ecrneunBaT AOCTYI B JIEKTPOHHYIO HH-
(dopMalnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0becIeueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

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

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3aganus

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

* YBEJIMYEHUEM KOHIICHTPALIMH 3JIEKTPOHOB

* YMEHBIIIEHUEM KOHIIEHTPAIIUH JJIEKTPOHOB

* YMEHBIIIEHUEM JJIMHBI CBOOOIHOTO MPoOera IMeKTPOHOB

* paccestHUEM DJIEKTPOHOB Ha CTAaTHUECKHUX JIedeKrTax

2. peticdhoBasi MOABMKHOCTH DIIEKTPOHOB — ATO

* YCKOPEHHE, C KOTOPBIM JIBHXKETCS AJICKTPOH B DJICKTPUIECKOM I10JIE

* peiidoBast CKOPOCTH FITEKTPOHOB B IM0JIE EAUHUIHON HATIPSHKEHHOCTH

* cpenHsis apeiidoBasi CKOPOCTh AMEKTPOHOB

* MaKcUMaJbHas ApeiidoBast CKOPOCTh, MPUOOPETaeMasi IEKTPOHOM K KOHITY CBOOOJHOTO mpobera

3. OcTaTo4HOE yIeIbHOE COMMPOTUBJIEHNE METaIa — 3TO

* CONPOTUBIIEHHUE, KOTOPOE OCTAETCS B METAIIE TP €T0 MEPEXOE B CBEPXIIPOBOISAIIEE COCTOSHUE

* CONPOTHBIIEHUE, O0YCIIOBICHHOE paccessHneM HOocHUTeNel 3apsia Ha pOHOHAX

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

* CONPOTHBIIEHUE, O0YCIIOBICHHOE Pa30rpPEBOM METajula MPH MPOMYCKaHUU Yepe3 Hero ToKa

4. OctaToyHOE COMPOTHUBIEHUE, O0YCIOBICHHOE PACCESTHUEM JJIEKTPOHOB HA CTATHYECKUX Je(eK-
Tax

* YBEJIMYUBAETCS C POCTOM TEMIIEPATypbl

* CTpEMUTCS K HYIIO NPpHU TeMrieparype, omuskoii k 0 K

* HE 3aBUCHUT OT TEMIIEPATYPhI

* YMEHBIIIAETCS C POCTOM TEMIIEPATypPhl

5. ConpoTHUBIIEHHE YUCTHIX METAIIJIOB C POCTOM TEMIIEPATYPHI

* YMEHBIIIAETCS U3-3a YBEIMUCHUS KOHIIEHTPAIIMH CBOOOTHBIX HOCUTENICH

* YBEIMUMBACTCS U3-32 YMEHBIICHHS KOHIICHTPAIIMU CBOOOTHBIX HOCUTENIEH

* YBEJTMYMBACTCS BCIICJCTBUE PACCESTHUS HOCUTENEH 3apsiaa Ha (OHOHAX

* YBETMUMBACTCS BCIEJCTBUE PACCESHUS HOCUTENEH 3aps/ia Ha CTaTHIeCKUX JedeKTax

6. 3akoH Hopareiima onuceiBaet

* U3MEHEHHUE YJIEIbHOTO CONTPOTUBRIIEHUS NHTEPMETANIMUECKUX COCTUHEHUN

* I3MEHEHHUE YISTHHOTO COMMPOTUBIICHUS METaJljIa TIPU HAJIMYUU B HEM TIPUMECEH

* UI3MEHEHHE OCTaTOYHOTO COMPOTUBIIEHHUS B CIIABAX, UMEIOLUX CTPYKTYPY TBEPJIOTO pacTBOpa
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* U3MEHEHHE OCTATOYHOTO COIMPOTUBIICHNUS, KOTOpOoe HAOII0OAaeTCsl IPH TeMIieparype, 6mau3koi k 0

7. ILIOTHOCTH TOKa B IMTPOBOJHUKE HA BBICOKMX YaCTOTAX

* PAaBHOMEPHO pacnpezesieHa o BCEMY CEUEHHIO MPOBOAHUKA

* paBHA HYJIIO B IOBEPXHOCTHOM CJIO€ MPOBOAHUKA

* MaKCMMaJbHa Ha TIOBEPXHOCTHU U YOBIBACT MO0 Mepe MPOHUKHOBEHUS BIIIyOb MPOBOIHUKA

8. ConpoTtuBieHre MPOBOA MPHU MPOXOKIESHUH 110 HEMY ITEPEMEHHOTO TOKA BBICOKON 4aCTOThI

* OOJIBIIIE COMPOTHBIICHUS TOCTOSSHHOMY TOKY M3-3a pa3orpeBa MeTasuia

* MEHBIIIE COIPOTUBIICHUS TOCTOSHHOMY TOKY M3-3a pacCcesHUs 3JIEKTPOHOB Ha Jie(heKTax

* pPaBHO CONPOTHUBJIEHUIO MMOCTOSTHHOMY TOKY

* 0OJIbIlIE COMPOTHUBIICHUS MOCTOSHHOMY TOKY M3-3a yMEHbILIEHUS 3()()EeKTHUBHOTO cedeHHs Mmpo-
BOJIHHMKA

9. I'myObuHa NpOHUKHOBEHHMSI TIOJISI B MPOBOJHUK HA BHICOKMX YaCTOTaX 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 3HAUEHUIO HA TTOBEPXHOCTHU

* INIOTHOCTh TOKA YMEHBIIAETCS 0 HYJIS

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

* YBEJIMYUBAETCSA C POCTOM YaCTOThI MOJISI

* YMEHBILIAETCS C POCTOM YAEIHHOTO COMPOTUBIICHHSI POBOAHUKA

* YBEJIMYUBACTCSA C POCTOM HANPSHKEHHOCTH T1OJISI

* YMEHbIIIAETCS C POCTOM YaCTOTHI MOJIS

11. YienbHOE CONPOTUBIEHNUE TOHKUX METAIUTMYECKUX MJICHOK

* pPaBHO CONPOTHUBIIEHUIO 0OBEMHBIX 00pa3IIoB

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

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

* OOJIBIIIE CONPOTHBIICHUSI 00BEMHBIX 00PA3IIOB U YMEHBIIIAETCS C POCTOM TOJIIUHBI IJICHKH

12. B pe3ynbTaTe Moaspu3aiiy B TUAICKTPUKE HAOIIOIaeTCs

* JJICKTPUYECKUI TOK

* yBEIMUEHUE KOHIEHTPALUU CBS3aHHBIX 3apsI0B

* MOSIBJICHHE HECKOMIIEHCUPOBAHHOTO CBSI3aHHOT'O 3apsijia Ha TOBEPXHOCTHU AUDIIEKTPUKA

* YBEJIMUEHUE JICKTPUUECKOTO MOJISl BHYTPU AUIICKTPUKA

* YBEJIMUCHUE KOHIIEHTPAIIUU CBOOOIHBIX 3apsI0B

13. CnenctBueM nporuecca nosipu3aiiy B TUAJIEKTPUKE SBIIACTCS

* JJIEKTPUYECKUI TOK

* oca0JeHne AIEKTPUIECKOro MOl BHYTPH JUAJIEKTPUKA

* YBEJIMYEHUE KOHIICHTPALIMH CBSI3aHHBIX 3aPsI0B

* YBEJIMUEHUE DJIEKTPUUECKOTO MOJISl BHYTPU AUIICKTPUKA

* YBEJIMUCHUE KOHIIEHTPAIIUU CBOOOIHBIX 3apsI0B

14. ITonsipu3oBaHHOCTH paBHA

* 3JICKTPUYECKOMY MOMEHTY BCETO 00beMa JAMIICKTPUKA,

* IOBEPXHOCTHOM IUIOTHOCTH CBSI3aHHBIX 3aps/I0B,

* CyMMapHOMY OOBEMHOMY 3apsiay AMAJICKTPUKA,

* 3JIEKTPUYECKOMY MOMEHTY BCETr0 00beMa AUIIEKTPUKa

15. C poctom TemriepaTypbl AUDIEKTPUUYECKAs] MPOHUIIAEMOCTh B JTUANIEKTPUKAX C DIEKTPOHHO-
YIPYrou noyisipu3anneit

* YBEJIMYUBACTCA U3-32 YBEIMUYCHUSI KOHLIEHTPALlMU aTOMOB

* c1abo yMEHbIIAeTCs U3-3a2 YMEHBIICHHS KOHIIEHTPAI[H aTOMOB

* HE U3MEHSETCS

* YMEHbILIAETCS U3-32 YMEHbIIEHUS MOISIPU3YEMOCTH

16. Tok CKBO3HOI 3IEKTPONIPOBOJHOCTH 00YCIOBIECH

* TOKOM CMEILIEHUS TIPYU HOHHO-PETaKCAIIHOHHOM MONIIPU3aLuU
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* IepeMeIIeHneM CBOOOTIHBIX 3apsIOB B AUAICKTPUKE

* TOKOM CMEILEHUS TPU JUMOIbHO-YIIPYTOi HOJSpU3aluu

* TOKOM CMEIIIEHHUS], CBSI3aHHBIM C MTHOBEHHBIMHU (3JIEKTPOHHON M MOHHOMW) BUJIAMU MOJIIPU3ALIIT

17. Tok abcopO1iu 00yCIIOBIICH

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

* IepeMelleHneM CBOOOIHBIX HOHOB B IUAJIEKTPUKE

* TOKOM CMEIILIEHHUS], CBSI3aHHBIMU C 3aMEJIJICHHBIMU 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 TOJISA 10 KBAJIPaTUYHOMY 3aKOHY

* YBEJIMUMBACTCS U3-3a YBEINYCHHS KOHIICHTPAIIMN HOHOB B ra3

* IOCTUTAET HACBILIECHUS, BEIMYMHA KOTOPOTO OMPEEIISETCS MOIIIHOCThIO BHEIITHETO HOHU3aTOpa

19. B HenmomsipHOM AMRJIEKTPUKE ¢ YIPYTUMHU BUIAMU TOJIIPU3AIIN HAOTIOIAr0TCS

* IOTEPH Ha YIPYTYIO MOJIIPU3ALUIO

* IOTEpU IPOBOJIUMOCTH

* IOTEPHU NPOBOAUMOCTH U MOTEPU HA YIPYTYIO MOISPUIALUIO

* IOTEpU MPOBOJUMOCTH U MUTPALIUOHHBIE TTOTEPU

20. moTephb B IUDJIEKTPHUKE, B KOTOPOM HAOIIIOAOTCS TOJIBKO MOTEPU MPOBOIUMOCTH,

* U3MEHSIETCS 0OpAaTHO MPONOPIUOHATILHO YacTOTe

* SKCMIOHEHIIMAJIBHO PacTET C POCTOM YaCTOThI

* HE 3aBHCHUT OT YaCTOThI

* YMEHBILIAETCA 10 JIMHEHHOMY 3aKOHY C POCTOM YacCTOThI

21. HenmuHelHBIN y9acTOK Ha KPUBOM MOJSPU3ALUHA CETHETOIEKTPUKOB OOYCIIOBJIEH ...

* IPOLIECCAMHU PEIaKCAlMOHHOM MOIsSpU3alun

* HEOOpaTUMBIM CMEIIEHUEM TPaHHI] TOMEHOB

* IPOLECCAMU YIIPYTOW MOJISIpU3aIuU

* IEPECTPOMKON KPUCTAIUIMYECKON CTPYKTYPhI IIPH YBETUUYECHUH HANIPSIKEHUS

22. Ilpu oOpaTHOM Mbe303IeKTprudecKkoM dPdekTte nedopmanus JUIIEKTPHKA. ..

* 3aBUCHUT OT HAIPSDKEHHOCTH T0JIA [0 KBAJAPATUYHOMY 3aKOHY

* HE 3aBUCHUT OT HAMpaBJICHUS HAMPSKEHHOCTH 3JIEKTPUUYECKOT0 MO

* IMHEITHO 3aBUCUT OT HANPSHKEHHOCTH AJIEKTPUUECKOTO OIS

* JINHEWHO 3aBUCUT OT MPHUJIOKEHHOTO MEXaHHUUECKOTO HANPSHKCHUS

23. Marepuaniamu 1151 IPOBOJIOYHBIX PE3UCTOPOB CITYKaT:

* MeJlb

* BoJb(hpam

* HUIXpOM

*TFOMUHUU.

24. TemneparypHblii KO3()PHUIIMEHT COMPOTUBICHHSI POBOJIOYHOTO PE3UCTOPA

* OosbIie, HYJS

* MEHbIIIE HYJIA

* paBeH HYIIO

* 3HAKOIIEPEMECHHBIN

25. B ueM 6e3yclIOBHOE TTPEUMYIIECTBO PeppuTOB Niepe heppoMarHeTukamMu ?

* HU3KHE KOIPIIUTUBHBIE CUIIbL;

* BHICOKHE UHIYKIIUU HACBHIIICHHUS;

* HU3KHE MOTEPH Ha BUXPEBBIE TOKU

* HU3KHE TIOTEPH HA THUCTEPE3UC;

* HaYaJbHBINA yY4aCTOK KPUBOW HAMAarHWYMBaHUS OoJiee TINHEESH.

26. Kakas BenuuuHa OMNpeEAeNseT JeJeHHe MarHUTHBIX MaTepuajoB Ha MarHUTOMSATKHE W Mar-
HUTOTBEp.IbIE ?

* UHIYKIUS HACBIIICHUS

* OCTATOYHAsI UHIYKLHUS

* KOOPLUTUBHAS CUIIa

CornacosaHa Ha noptane Ne 47037 17



* IPOM3BEICHUE UHIYKIIMHM HACHIIICHUS HA KO3PLUUTUBHYIO CUITY
* OTHOILICHHE UHAYKIIMHU HACBIIICHUS K KOOPIIUTUBHOU CHIIE

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

Benuunzbl, XapakTepu3yroIue MarHUTHOE I10JI€ U MarHUTHBIE CBOIICTBA MaTEpUAJIOB.

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

Bnusinue paznuyHbIX TUIIOB 00pabOTKH (IIPOKAT, TEKCTYpPhI U Jp.) HA MarHUTHBIE CBOWCTBA M UX
CTaOUIIBHOCTbD.

MarHuToau3IEKTPUKH.

®epputhl. CTpyKTypHO-XUMUYECKHii cocTaB. OCOOEHHOCTH CBOMCTB.

MaruurtoTBepable MaTepualbl. XapakKTEepPUCTUKU U ITapaMeTPBhI.

MarHuTHbIE MaTepHalibl ¢ 0COOBIMU CBOWCTBAMH.

MarnuTHble 5kpaHbl. MarHuTOCTPUKIIMOHHBIE MaTEpHAIIbI.

MaruuTtHble MaTepUalbl Ul 3alIOMUHAIOLIUX YCTPOUCTB. MaruuTHele 1ieHkH. Llmwmnapruueckue
MarHUTHbIE JOMEHBI.

[TpuMeHeHre MarHUTHBIX MaT€pHaJIOB B JIEKTPOHHBIX CPEICTBAX.

14.1.3. Tems! pedepaToB
MexaHnueckue CBOMCTBA IEKTPOTEXHUYECKUX MAaTEPUAIIOB.
PaananmoHHbIe CBOMCTBA ANEKTPOTEXHUUECKUX MAaTEPHUAIIOB.
MexMoneKyIsspHbIe BUABI CBSI3U.
[IpumeHeHre MpOBOJHUKOBBIX MAaTEPUATIOB B POOOTOTEXHHKE.
Mexannueckue CBOMCTBAa METAUIMUECKUX CILIABOB.
NHTepmeTaminyeckue COeIMHEHHUS.
KoMno3unmonHsie MOpOUIKOBBIE MJIACTMACCHI.
CI1oucThI€ MIIACTUKH.
Heoprannueckue creknia.
IIpumeHeHne CerHeTodJIEKTPUKOB.
[IpumeHeHne Mbe303JEKTPUKOB.
IIpumeHeHne KUIKUX KPUCTAIUIOB.
[IpumMeHeHre MarHUTOMSTKMX MAaT€pUaioB.
[IpruMeHeHe MarHUTOTBEPIBIX MAaTEPHUAIOB.
MarsnuTHble MaTepuabl CIEHUAIbHOTO HA3HAYCHMUS.

14.1.4. Bonipockl Ha co0eceoBaHue
AKTHUBHBIE TUAJIEKTPUKU: CETHETOIEKTPUKHU. BapuKoHIbI.
AKTHBHBIE TUAJICKTPUKHU: TTHE303JICKTPUKH. [Ihe30pe30HaTOPBI U MHE30TPAHCPOPMATOPHI.
AKTHUBHBIE TUAJEKTPUKHU: SJIEKTPETHI.
AKTUBHEBIE JUDJICKTPUKU: )KUIKHUE KPpUCTAJLIBI. Tunel KHUIKHUX KPpHUCTAJIJIOB. HpI/IMeHeHI/Ie KHUIKUX
KpPUCTAJIJIOB.
JIeMEeHTHI Ha OCHOBE aKTHBHBIX JUISJICKTPUKOB.

14.1.5. Bonnpocbl Ha CaMONOATOTOBKY
Uem paznuyaroTcsi IPOBOAHUKHU, TTOTYIPOBOAHUKU U JUIICKTPUKH?
UTto Takoe 3HEeprusi MOHU3AIMU aToMa?
UTto Takoe 3HEeprusi CPOJICTBA aTOMA K JIEKTPOHY?
UTo Takoe 3MEeKTPOOTPUIIATETLHOCTD?
Kak Bo3HMKaeT HOHHAS, KOBAJICHTHAS CBI3b?
Yro Takoe MeTaJlsIMYeCcKas CBA3b?
Ha3zoBute BUIbI MEXMOIEKYISPHBIX CBSI3EH.
OCHOBHBIE JIEKTPUYECKHUE TTapaMETPhl METAILIIOB.
Kax 3aBucut yaenpHoe CONpOTUBICHUE METANIOB OT TEMIIEPATyphI?
Kak 3aBHCHT yieIbHOE COMPOTHRIICHHE METAILJIOB OT NMIPUMECEH U Ipyrux nedexTon?
Urto Takoe TemMrepaTypHbIi KO3 GUITUEHT YIEIBHOTO COMTPOTUBICHUS?
OCHOBHBIE JIEKTPUYECKUE CBOMCTBA METAJNIMYECKUX CIIJIABOB.
UT0 Takoe MHTEPMETAITNYECKUE COSTUHEHNUSA?
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Yro Takoe noisipuzanus?

[aiite onpenenenyie NoasIpU30BaHHOCTH, MOIAPU3YEMOCTH, TUIIEKTPUUECKON TPOHHUIIAEMOCTH.
Buael nonsipuszanuu.

Kak 3aBuCHT 1uaaeKTpruUecKas MPOHUIAEMOCTh OT TEMIIEpaTyphl?
DNEeKTPONPOBOAHOCTD TUAIECKTPHUKOB.

JvsnexTpuueckne noTepu.

UTo Takoe TaHTeHC yTIiia IUAIEKTPUUECKUX TTOTEPh?

OCHOBHBIE CBOMCTBA CETHETOAIEKTPUKOB.

[Ibe3030EKTPUKH.

DJIEKTPETHI.

Kunkue kpucTaibl.

Knaccudukanus MaraiuTHbIX MaTepHaoB.

Jlna- 1 mapaMarHeTuKH.

®deppo- u peppruMarHeTUKH.

KpuBast HamarnnuvBanusi.

YTo Takoe MAarHUTOMSTKHE U MarHUTOTBEP/AbIE MAaTEPUAIIbI?

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

14.1.7. TeMbl KOHTPOJILHBIX Pa0dOT

Pacuer snekTpooTpuuaTrenbHOCTH aTOMOB. Pacuer sHepruv HOHHOW CBSI3H.

3aBUCHUMOCTD YJEJIBHOTO COMPOTHBICHUS OT TeMIileparypbl. TemmepaTypHblii ko3(dduiueHt co-
MIPOTUBJICHUS YIETHHOTO COIIPOTUBIICHUS.

[IpaBuino Martuccena. 3akon Hoparerima.

Binustnue 4acToThl HAMPSHKEHUS HA COMPOTHUBIICHUE MPOBOIHUKOB.

[Tonspu3anus AUIEKTPUKOB.

DNEKTPONPOBOAHOCTD TUAICKTPUKOB. 3aBUCUMOCTD AJIEKTPOIPOBOHOCTH JAUDIECKTPUKOB OT TEM-
nepatypsl. Jusnekrpuyeckue norepu. TaHreHe yriia AU3JIEeKTPUYECKUX MTOTEPh.

14.1.8. Tembl 1a00paTOpHBIX padoT

HccnenoBanne XapakTEPUCTHK PE3UCTOPOB MOCTOSTHHOTO COMPOTUBIICHUS

HccnenoBanue temnepaTypHOi 3aBUCUMOCTH JIEKTPOIIPOBOIHOCTH TBEPAOTO IUAIEKTPUKA

HccnenoBanue BAHMSIHYS BIaTH HAa TOBEPXHOCTHOE U 0O BEMHOE COTIPOTHUBIICHUS TUIIEKTPUKOB

HccnenoBaHue CerHeTOdIEKTPUKOB

HccnenoBanne XapakTEpUCTHK MOCTOSHHBIX KOHJIEHCATOPOB IIPHU pa3HOU TeMIlepaType

HCCJ’IG}IOB&HI/IG BIIMAHUA KOHCTPYKTUBHBIX U TEXHOJIOTMYCCKUX q)aKTOpOB Ha mapaMeETpbl BEICOKO-
YaCTOTHBIX KaTylIeK UHAYKTUBHOCTH

14.1.9. 3auér
1. YBenudeHHe CONMPOTHRIICHHS YUCTHIX METAJIJIOB C POCTOM TEMIIEpaTyphbl 00YCIOBIICHO. ..
* YBETMUEHUEM KOHIIEHTPAIIUU DIIEKTPOHOB
* YMEHBIIIEHUEM KOHIIEHTPAIIUH DJICKTPOHOB
* YMEHBIIICHUEM JJTUHBI CBOOOHOTO MPoOera IeKTPOHOB
* paccestHUEM DJIEKTPOHOB Ha CTaTHUECKUX JedeKrTax
2. OctarouHoe yJelbHOE COMPOTUBICHUE METaJlIa — 3TO
* COMPOTHBJICHHUE, KOTOPOE OCTACTCS B METAJIIC TIPH €T0 MEPEX0e B CBEPXITPOBOIAIIEE COCTOSHUE
* CONPOTHBIICHUE, O0YCIIOBICHHOE pacCessHNEM HOCHTENEH 3apsia Ha PoHOHAX
* CONPOTHBJICHHUE, OOYCIIOBJIEHHOE pacCesTHUEM HOCUTENEH 3apsaa Ha CTaTHYECKUX JedeKTax
* CONPOTHBIICHUE, O0YCIIOBICHHOE Pa30rPEBOM METaJlIa MPH MPOITYCKAaHUU Yepe3 HeTo TOKa
3. 3akon Hopareiima onuceiBaet
* I3MCHEHHE yJeITFHOTO COTIPOTHBIICHUSI MHTEPMETALTUICCKUX COSTUHEHUHT
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* U3MEHEHHUE YIEIBbHOIO CONPOTUBIIEHUS METAJlIA IPU HAJIMYMU B HEM IIpUMeECEH
* I3MEHEHHE OCTATOYHOTO CONPOTUBIICHUS B CIJIaBaX, MMEIOLINX CTPYKTYPY TBEPIOTO pacTBopa
* U3MEHEHHE OCTATOYHOTO COMPOTUBIICHNUS, KOTOpOe HAOII0AaeTCs IpH TeMIieparype, 6mauskoi k 0

4. I'myOuHa TPOHUKHOBEHUS TIOJISI B TIPOBOTHUK Ha BBICOKHX YaCTOTaX

* YBEJIMUMBAETCS C POCTOM YaCTOTHI MOJIS

* YMEHBILAETCS C POCTOM Y/EIBHOI'O CONIPOTUBIIEHUSI IPOBOAHUKA

* YBEJIMUMBAETCS C POCTOM HANpsKEHHOCTH MO

* YMEHBILIAETCSA C POCTOM YacCTOThI MOJIS

5. TemneparypHbiii KO3 GUITUEHT COMPOTUBICHUS TPOBOJIOYHOTO PE3UCTOPa

* QoJIbIIIe, HYIIA

* MEHbIIIE HYIIS

* paBEH HYIIIO

* 3HAKONEPEMEHHbIN

6. CnenctBreM npouecca NosIpU3alvi B JUJIEKTPUKE SABIISETCS

* HJIEKTPUYECKUI TOK

* ocnabJIeHne AIEKTPUIECKOTO OISt BHYTPH TUAIEKTPHKA

* yBEJIMUEHUE KOHIEHTPALUU CBS3aHHBIX 3aps/i0B

* YBEJIMYEHUE AIIEKTPUUECKOrO TOJIsi BHYTPHU AUDIECKTPUKA

* yBEJIMUYEHUE KOHIIEHTPALUU CBOOOIHBIX 3aps0B

7. Tok abcopOuu 00yciIoBIIEH

* TOKOM CMEILIEHUS], CBSI3aHHBIMHU C 3JIEKTPOHHO- U HOHHO-YIIPYTOil MONIsIpU3aluu

* IepEeMEIICHUEM CBOOOIHBIX HOHOB B IUAJICKTPUKE

* TOKOM CMEILIEHUS, CBSI3aHHBIMU C 3aMEJIEHHBIMU BUJAMU MOJISIPU3ALIUN

* 3JIEKTPOHHBIM TOKOM B JTUAJICKTPHUKE

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

* U3MEHSIETCS 0OPAaTHO MPONOPIUOHATILHO YacTOTe

* DKCIIOHEHIIMAJILHO PACTET C POCTOM YaCTOThI

* HE 3aBHCHUT OT YaCTOThI

* YMEHBILIAETCA 10 JIMHEHHOMY 3aKOHY C POCTOM YacCTOThI

9. HenmmHelHbIi y4acTOK Ha KPUBOU MOJISPU3AIMHA CETHETOIEKTPUKOB OOYCIIOBJICH ...

* IPOLIECCAMHU PEIaKCAlMOHHOM MOsSpU3alun

* HEOOpaTUMBIM CMEILIEHUEM TPaHUI] JOMEHOB

* IPOLECCAMH YIIPYTOW MOJISIpU3aIUU

* IEPECTPONKON KPUCTAJUIMYECKON CTPYKTYPhI ITPU YBETUYECHUH HANIPSIKEHUS

10. Kakas BenuuuHa OMNpeeNseT IeJeHUE MAarHUTHBIX MAaTepHalioB Ha MAarHUTOMSITKHUE U Mar-
HUTOTBEPJbIE ?

* UHAYKIIHS HACBIILICHUS

* OCTaTOYHAsl MHAYKLIUS

* KOOPIUTUBHAA CUJIa

* IPOU3BEACHNE UHAYKIIUY HACBIIICHUS Ha KOOPLUUTUBHYIO CUITY

* OTHOIIICHHE UHIYKIIMH HACBIIICHUS K KOOPLIMUTUBHOM CHJie

14.2. TpeGoBaHMS K OLIEHOYHBIM MATEPHAJIaM /1JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs
C HapylmcHUAMHA TGCTBI, IIUCHbMCHHBIC CAMOCTOATCIBbHBIC HpeI/IMYH_[eCTBeHHO IIMCbMCHHAas
ciyxa paboTHI, BOIIPOCH! K 3a4ETY, poBepKa
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KOHTPOJIbHBIE Pa0OTHI

C napyueHusMu
3peHUs

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHIMHU
OIIOPHO-
JIBUTATEIILHOTO
anmnapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TMCTAaHIHOHHBIMU
MeTOonaMH

C orpaHMuYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCbMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
o0y4Jaromierocst Ha MOMEHT ITPOBEPKU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUs BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOB30BAaHUEM CYpIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBSl MU MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuXxcsi MpeIycMaTpruBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMIUTMHE MPEAyCMATPUBAET MpeAocTaBieHne nHdopmanuu B popMax, afanTu-
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM MIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeIbHOIO ANNapaTa:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMU 30J0POBbA U MHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0yUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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