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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokost Ne 206  oT « 26 » 6 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

CornacosaHa Ha noprane Ne 35183 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 QUCHUIINHBI

—  OCHOBHBIMHM 3a/lauaMH U3y4€HHs TUCLIUIUIMHBI SBIISIOTCS:

— —[oJIy4eHHE HEOOXOIUMBIX 3HAHHM 110 BOIIPOCAM MaTepUajIOBEICHUS;

—  — MOJTyYeHHe HEOOXOIMMBIX 3HAHWHU MO METOJaM pacdeTa OCHOBHBIX IapaMETPOB DIIEKTPO-
TEXHUYECKHUX MaTepHalloB;

— — TONlydeHHe HEOOXOMMMBIX 3HAHMU MO (PU3MKO-XMMUYECKHMM U TEOPETUYECKHUM OCHOBAM
COBPEMEHHOM 371eMEHTHOM 0a3bl pao3IEeKTPOHHON anmapaTyphbl;

—  — [OJly4yeHHe HEOOXOJUMBIX 3HAHUI [0 METOJaM pacyeTa OCHOBHBIX MapaMETPOB U XapaKTe-
PUCTHK MaTe€pHaiOB U KOMIIOHEHTOB JIEKTPOHHBIX CPEJICTB.

2. MecTo mucuuiiiuebl B cTpykrype OITOII
Jucuumuinaa «Martepuanbl 1 KOMIIOHEHTBI 3JIeKTpoHHBIX cpeacTBy (b1.B.O/1.6) otHOCUTCS K G110~
Ky 1 (BapuaTuBHas 4acTh).
[TpeamecTBYOMKUMU AUCHUITNHAMY, (POPMUPYIOIIMMHU HavyajlbHbIEC 3HAHM, ABIAIOTCA: Marema-
Ttka, OCHOBBI TEOpUU Lienel, PagqroTexHuyeckue nenu u curiainbl, u3nka, IIEeKTpOAMHAMHUKA.
[Tocnenyromumn JUCHUIUIMHAMU ABIAIOTCA: OCHOBBI KOHCTPYMPOBAHUS M TEXHOJOTHH IIPOU3-
BOJICTBA PAaJMO3JIEKTPOHHBIX CPENICTB.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIIMHBI

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

— ITIK-10 cmocobHOCTRIO pemiaTh 3aa4d ONTUMHU3AINN CYIIECTBYIOIINX W HOBBIX TEXHUYECKUX
pELICHUH B YCIOBUAX allPMOPHOM HEONIPEACICHHOCTU ¢ IPUMEHEHUEM [TaKETOB IIPUKIIAHBIX IIPOrPamMM;

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

B pe3ynbraTe n3ydeHus TUCIUTLTAHBI 00yYaIOMUNACS TOJDKEH:

- 3HATh CBOI>'ICTBa MaTepI/IaJIOB BHCKTPOHHBIX Cpe,ZLCTB, OCHOBHBIC HpOBOI[HI/IKOBBIG, ,Z[I/IE)JIGKTpI/I-
YeCKHE U MAarHUTHBIC MaTEPHAJIbl, METOJIbI i KPUTEPUH BBIOOpA MaTepuaia npu pa3paboTKe KOHKPETHOTO
AJIEKTPOHHOTO YCTPOMCTBA

— YMeThb IPUMEHSTh METOIbI M CPEJCTBAa U3MEpPEHUs (PU3MUECKUX BEIMYUH, PAllMOHAIBHO UC-
M0JIb30BaTh MaTepUaibl MPU pa3pad0TKe PagHuOdICKTPOHHOM aIrmapaTyphl ¢ YIETOM BIMSHHS OKPYKaro-
LIEN CPEIbl U YCIOBHM SKCIUTyaTalluy

—  BJIaJIeTh METOJaMH dKCIEPUMEHTAIBHOTO UCCIIEA0OBAHMS MaTEPHAJIOB JIEKTPOHHBIX CPEJICTB

4. O0beM IUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBIsieT 3.0 3aU€THBIX €MHUIIBI U MPEJICTaBICHA B Ta0JIM -

e4.1.
%a@mua 4.1 — TpyaA0eMKOCTb JUCIUTUIMHBI
Bunel yueOHoI nesTebHOCTH Bcero gacos Cemectpsl
8 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 64 64
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Jlexknnn 24 24
[IpakTueckue 3aHATHS 16 16
JlaGopatopHble pabOThI 24 24
CamocrositenbHas paboTa (Bcero) 44 44
OdopMieHrE OTYETOB IO JTAOOPATOPHBIM padboTam 14 14
[TpopaboTka JICKIIMOHHOTO MaTepHraia 14 14
Hammcanwne pedeparon 4 4

IToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 12 12
Bcero (0e3 ax3amena) 108 108
OO6m1ast TpyI0€MKOCTb, 4 108 108
3aueTHble EquHuIb 3.0 3.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI M BUALI 3aHATHHA
Paznensl mUCIUIUTAHEI ¥ BUBI 3aHATHH IPUBEICHBI B Tabmmiie S.1.

Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

B ] = 2 TE\ = =
- o o ° S O E =
- o Q g S 2 >~ 5
HazBanus pa3aciioB JUCHUIIINHBI 5‘ © o o o 9 §‘ 5
= = © = 5 0 = B
o, < < Q 8 8—1 g
8 cemecTp
1 Knaccudukaius 1 OCHOBHBIE CBOICTBA 2 0 0 2 4 IIK-10, ITK-12
ANIEKTPOTEXHUUECKUX MaTepHalloB
2 ITpoBOJIHMKOBBIE MaTepHaIbl U METaJ- 6 6 0 4 16 |IIK-10, ITK-12
JMYECKHE CIIIaBbI
3 Pe3ucropsl 2 2 4 6 14 |IIK-10, ITK-12
4 JIndnexTpu4ecKue MaTeprabl 6 4 12 10 32 |IIK-10, ITK-12
5 KonnencaTtopsl 2 2 4 8 16 |TIK-10, ITK-12
6 MarnuTHble MaTepuabl 4 2 8 14 |1IK-10, ITK-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:kanue pa3ieioB IMCUUILIMHBI (110 JIEKIUIM)
CopeprkaHue pa3iesaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Ta6mura 5.2 — Coneprkanue pa3faesoB JUCIUIUIAH (IO JICKIHSIM)
3 z S
Q =a=t
2 25
HazBanus pa3nenos CopneprkaHue pas3ienoB TUCIUIUIMHBEI (1O JEKIUM) zF &5
o S E
2 52
- S *
8 cemecTp
1 Knaccudukanus u DNEeKTPOTEXHUUECKNE MaTepuallbl, KJaccu(uKarus 2 [IK-10,
4
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OCHOBHEIE CBOMCTBA
QJICKTPOTCXHUYCCKUX
MaTrcpualioB

ANEKTPOTEXHUUYECKUX MaTepHalioB: MPOBOIHUKH, TTO-
JYIPOBOJAHUKH, JUDIEKTPUKH, MATHUTHBIE MaTepua-
761. OU3UKO-XMMHUECKHE BOIIPOCHI CTPOCHHUSI Bellle-
CTBa U CBSI3b C DJIEKTPUUECKUMHU U MAarHUTHBIMU CBOM-
CTBaMH MaTepuanaoB. XuMudeckue cBszu. Kpucrai-
nel. JlepexTsl B kpucTaiax.

Htoro

IIK-12

2 IIpoBOTHUKOBBIE
Marepualbl U
METaJUNINYECKUE CIUIABBI

[TpoBOgHMKOBBIE MaTepUalbl, X HA3HAYEHUE U KJlac-
cudukaius. CTpoeHUE METAIIIOB, OCHOBHBIE DJICK-
TPUYECKHE CBOMCTBA MeTaNIOB. OCHOBHBIE MMOHATHS U
MapaMeTpsl: TEIIoBas U ApeiidoBast CKOPOCTH DIIEK-
TPOHOB; MOJBUKHOCTh; MPOBOJAUMOCTb; YAEIBHOE CO-
npotusieHue. DakTopsl, BIUAIOLIME HA YACIBHOE CO-
MPOTUBJICHUE METAJUTNYECKUX TPOBOIHUKOBBIX MATE-
pHUANIOB: TeMIepaTypa, MIpuMecH, neheKTbl KprcTam-
JINYECKOM pemieTku. TemmnepaTypo3aBucumas U 0CTa-
TOYHAS] COCTABIISIIOLINE YACIbHOTOCOIPOTHUBIICHUS.
MexaHU4YeCcKHEe U SJIEKTPUYECKHE CBOMCTBA CILIABOB.
DnexTpodu3nuecKre CBONCTBA TOHKUX MeTalinye-
CKHMX IUICHOK. BiMsiHuE 4acTOTHI TOKA Ha COMPOTHUBIIE-
HHE METAJUIOB. [[puMeHeHne MpoOBOHUKOBBIX MaTe-
pHAJIOB B DJIEKTPOHHBIX CPEJICTBAX.

Hroro

TK-10,
MK-12

3 Pe3uctopsl

Pesucropsl, ux knaccuduxanus u pa3HOBUIHOCTH Pe-
3UCTOPBI IOCTOSHHOTO U NIEPEMEHHOTO COIIPOTHBIIE-
HUM, 3aBUCUMOCTb CONPOTUBJIEHUS OT MaTepuana,
KOHCTPYKIIMM U BHEUIHUX ycJI0BHI. OCHOBHBIE XapakK-
TEPUCTUKU U SKBUBAJIEHTHBIE CXEMBI. PAbIHOMUHAIB-
HBIX 3HaYE€HUH PE3UCTOPOB, ycTaHaBIMBaeMbIx ['O-
CTamu, pa3z0bpoc 3HaUYCHUN, MapKUPOBKA, HAJEK-
HOCTb.

Htoro

I1K-10,
[K-12

4 JIndnexTpudeckue
MaTrepualbl

JlupnieKTpryecKue MaTepraisl, X Ha3HAYCHUE U
knaccudukarus. O0mmue cBeIeHNs 0 aCCUBHBIX Ta-
3000pa3HbIX, )KUJIKUX, TBEPABIX JUIIEKTPUUECKUX
Marepuaiax. IIponeccs noysipusanuu B AUDIEKTPU-
Kax. [1oyIpru30BaHHOCTD U TUAJIEKTPUYECKASIIPOHHU-
L[aEMOCTb. 3aBUCUMOCTb OCHOBHBIX [1apaMETPOB OT
TemIeparypsl 1 4acTOTbl. OCOOEHHOCTH 3JIEKTPOIPO-
BOJIHOCTH ra3000pa3HBIX, KUIKUX U TBEPABIX IUIJIEK-
TpUKOB. JnanexTpuueckue nmorepu. Bunapl noreps. 3a-
BUCUMOCTb TAHI'€HCA YIIIAAUDIEKTPUYECKUX [TOTEPD
OT TemnepaTypsl U 4acToThl.[Ipo0oil B TuanekTpuKax.
DnexTpuyeckas MpOoYHOCTh.J(UanekTpuyecknue mare-
puansl ¢ ocoObiMu cBolicTBaMu. CIIOHTaHHAas OJSPU-
3anus. CerneToanekTpuku. X ocHOBHBIE CBOMCTBA U
oOmnacte npuMeHenus. [1be303pdext. OcHOBHBIE
CBOMCTBA U IIapaMeTPbl IIbE302IEKTPUKOB. [Inposek-
TPUKH. DIIEKTpeThl. [IpuMeHeHne TuaneKTpuaecKnx
MaTepHualioB B DJICKTPOHHBIX CPEICTBAX

Hroro

TK-10,
MK-12
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5 KonnencaTtopsl

Konnaencatopsl, ux knaccudukamnus. KonaeHncaTtopsr
MOCTOSSHHOM M IEPEMEHHOW EMKOCTH U PA3HOBUHO-
CTU UX KOHCTPYKIHUK. OCHOBHBIEC XapaKTePUCTUKU
KOHJIEHCATOPOB, TapaMETPhI U UX 3aBUCUMOCTh OT pe-
YKUMOB PaOOThI M BHEIITHUX yCJIOBUNA. DKBUBAJICHTHBIE
cxembl. Hage:xkHOCTh, MapKUPOBKA

Htoro

I1K-10,
[K-12

6 MarHuTHbIE MaTeprabl

BennuunHebl, XapakTepu3yrone MarHuTHOE I10JIE U
MarHuTHBIE CBOMCTBA MaTepuaioB. Buasl MarneTu-
KOB. MarHuToMsrkie Marepuasl - peppoOMarHeTUKH:
JJIEKTPOTEXHUYECKAs CTajlb, IEPMAIIION U JIPYTUe
CIUIaBbI. BiusiHME pa3nuyHbIX THIIOB 00paboTKU
(mpoxar, TEKCTYpBI U JIp.) HA MarHUTHBIE CBOICTBA 1
UX CTaOMIBHOCTh. MarHUTOAUINEKTPUKUA. DEpPUTHI.
CtpykTypHO-XUMHYeCcKuil cocTaB. OCOOEHHOCTH
CBOMCTB. MarHuToTBEpABIE MAaTEPHAIIBI. XaPAKTEPH-
CTUKHU U NapaMeTpbl. MarHUTHBIE MaTepuasl ¢ OCO-
ObIMU CBOMCTBaMU. MarHuTHbIE 3KpaHbl. MarHuro-
CTPUKLIMOHHBIE MaTepuasbl. MarHUTHBIE MaTepUaIIbI
JUTSL 3aIIOMUHAIOIIUX YCTPOUCTB. MarHUTHbIE TUIEHKH.
[unuaapudeckre MarHuTHeIE TOMEHBL. [IpuMeHeHne
MAarHUTHBIX MaTe€pHaJIOB B dJIEKTPOHHBIX CPEJICTBAX.

Hroro

TK-10,
MK-12

7 Katyuiku
WHYKTUBHOCTHU

Knaccudukanus u KOHCTPYKIIUU KaTyIIeK UHTyKTHB-
HOCTH. OCHOBHBIE TapaMeTphbl. TUIIBI KaTylIeK WH-
JTYKTUBHOCTHU, MapKHUPOBKA

HUroro

2

I1K-10,
[K-12

Hroro 3a cemectp

24

5.3. Pazaenbl AMCHUILVIMHBI U MEKIUCHMIUIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIAy UMH)
U obecneynBaeMbIMH (NOCJAeAYOIMIUMHU) JUCHUNIIMHAMHA
Pazmensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TIPEABIAYIIUMA) H

obecrneunBaeMbIMH (ITOCIEIYIOMUMHI) TUCIUTUTHHAMHY TIPEICTaBICHBI B Tabuiie 5.3.

Tabmua 5.3 — Pa3gens! AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HaumeHoBaHue QUCHMILIHH

Ne pasnennoB JaHHOHM JUCHHUIUIMHBL, JIJIS KOTOPBIX HEOOXOIUMO
M3yYeHHEe 00eCTICUMBAONIUX U 00€CTIeYNBAEMBIX JUCIIUILTHH

1 2 3 4 5 6 7
[IpeamecTByromue TUCIUATITUHBI
1 MaTtemaTHka + + + + +
2 OCHOBBI TEOPHUH LICTICH +
3 PagmoTrexHnyecKHe ey U CUTHa- n n n
JIBI
4 dusuka + +
5 DneKkTpoAMHaMHUKa
[Tocnenyromue TUCIUIIITUHBI

1 OCHOBBI KOHCTPYMPOBAHUS U TEX-
HOJIOTMH MPOU3BOJICTBA PAIUOIICK- + + + + + +
TPOHHBIX CPEJICTB
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5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NTHUCHIUILIAHBI, U BUJOB 3aHs -

TN

§ Bunnl zansatuit

8 ; 8 g S ®opMBI KOHTPOJIS

2 g ¥ = =

3 = 5 S 2

o = = @)

[K-10 + + + + KontpomnsHnas pabdora,
KoHCIEKT caMOIoIrOTOBKH,
CobecenoBanne, OT4ueT mo
naboparopHoii paboTe,
Ompoc Ha 3aHATUAX, BbI-
CTyIUIeHHE (I0KJIa) Ha 3a-
usitan, Tect, Pedpepar
IIK-12 + + + + Kontponsnas padora,
KoHCIeKT caMOIoIroTOBKH,
CobecenoBanue, OTuer 110
nabopaTopHOU padore,
Ormpoc Ha 3aHsATUAX, BbI-
CTyIIeHue (JI0KJIaa) Ha 3a-
ustun, Tect, Pedepar
6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX paboT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTopHbIX paboT

A ¥ =
= 2 E
Q p=a=t
Q O =
< )
HasBanus pasnenon HaumenoBanue nabopatopHbix padboT zF &5
o S B
X g =
2 o 2
= S
8 cemecTp
3 Pe3ucropsl HccnenoBanue XxapakTepUCTUK PE3UCTOPOB ITOCTOSH- 4 [1K-10,
HOTO COITPOTHBJICHUS TIK-12
Hroro
4 JInpnnekTpuyeckue HccnenoBanue TeMneparypHOil 3aBUCUMOCTH JJICK- [IK-10,
MaTepUaJIbl TPOIPOBOJIHOCTH TBEPAOTO AUIIICKTPUKA IIK-12
HccnenoBanne BIUSHNSA BlIaru Ha MOBEPXHOCTHOE U 4
00BbEMHOE COMPOTHUBIICHHS JTUIIEKTPHUKOB
HccnenoBanye CETHETOAIEKTPUKOB 4
Hroro 12
5 Kongencartopsl HccenenoBanne XxapakKTepUCTUK TOCTOSHHBIX KOHJICH- 4 [K-10,
CaToOpOB MPH pPa3HOM TeMIEpaType [IK-12
Hroro 4
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7 Katymiku
WHYKTUBHOCTHU

HccnenoBanue BIUAHUS KOHCTPYKTUBHBIX U TEXHOJIO-
IrMYecKUX (PaKTOpOB Ha NMapaMeTPbl BBICOKOYACTOT-
HBIX KaTylleK MHIYKTUBHOCTH

HUroro

I1K-10,
[K-12

Hroro 3a cemectp

24

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)

HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApOB) MpuBeieHo B Tabiure 8.1.
Tabmuua 8.1 — HaumeHoBaHKE IPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)

HazBanus pa3acioB

HanmenoBaHue MPAKTUYCCKUX 3aHATHHI (CeMI/IHaPOB)

TpynoeMKoCTb,

dopmupyembie
KOMIIETEHIIUN

8 cemecTp

2 IIpoBOJHUKOBBIE
MaTepuabl U
METAJNINYECKUE CIIABbI

DJEKTpUYECKHUE CBOMCTBA IPOBOAHNUKOBBIX MaTepHa-
JIOB. 3aBUCUMOCTb YAEIBHOTIO COMPOTUBIIEHUS OT TEM-
nepatypsl. IIpaBuno Marruccena. TemneparypHbIi
KO3((HUIIMEHT CONTPOTUBIIEHUS YCITHHOTO CONIPOTUB-
neHus. BiysHue 4acToThl HANpsHKEHNs HA COITPOTUB-
JIEHUE ITPOBOJHUKOB. DJIEKTPUYECKNE CBOMCTBA CILIa-
BOB. TeMmiepaTypHbIif KO3()(HUIIMEHT YACIBHOTO CO-
MIPOTHUBJICHHUS CIUTIaBOB. 3akoH Hopareiima. Bnusinne
4acTOTHI TOKA Ha COIIPOTUBIIEHHE MeTaiIoB. Compo-
TUBJICHUE TOHKUX METAJUINYECKUX IIJICHOK.

(o)}

HUroro

[IK-10,
[IK-12

3 Pe3uctopsl

Pemenue 3a1a4 0 3aBUCIMOCTH COTIPOTUBIICHUSI pe3U-
CTOpPOB OT MaTepHaia, KOHCTPYKIIMH ¥ BHEIITHUX
YCIIOBHU.

Htoro

I1K-10,
[K-12

4 JlnpnexkTpuueckue
MaTepuaibl

[onspuzanus. IonsprusoBanHoCTb. [IudnekTpuueckas
MIPOHUIIAEMOCTb. TeMrnepaTrypHbIii KOOPPUIUEHT Tu-
EKTPUUECKON POHUIIAEMOCTHU. DJIEKTPOIPOBOI-
HOCTb JAMAJIEKTPUKOB. 3aBUCUMOCTD HJIIEKTPOIPOBO/I-
HOCTH JUAJIEKTPUKOB OT TeMIEpaTypsl. Jnanekrpude-
ckue notepu. TaHreHc yria JudJIeKTPUYECKUX Mo-
TEPb. 3aBUCUMOCTh TAHT'€HCA yIJIa AUAIEKTPUUECKUX
MOTEPh IUAIEKTPUKOB OT TEMIIEPATYPHI.

HUroro

[IK-10,
[IK-12

5 KonnencaTtopsl

Pemenue 3a1a4 0 BMIUSHUU Ha OCHOBHBIE XapaKTepH-
CTUKH KOHJIEHCATOPOB M MX MapaMeTphl PEKUMOB pa-
OOTBI U BHEIIHUXYCIOBUH.

Htoro

I1K-10,
[K-12

6 MarauTHbIe MaTcpualibl

HanpsxeHHOCTD M MHAYKIMSI MarHUTHOTO nosst. Ha-

MarHM4eHHOCTb. OTHOCHUTENbHAS MarHUTHas POHU-

aemMocTh. [lua- u mapamMarueTiku, peppo- u peppu-

Maraetukd. [Ipouieccsl mpu HamMmarHuYuBaHuU hpeppo-
MarHeTUKOB. XapaKTEPUCTUKH U TapaMeTpbl MarHUT-
HBIX MaTepHaJIoB.

[IK-10,
[IK-12
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Htoro

Hroro 3a cemectp

16

Tabimue 9.1.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIINHU TPEICTABIICHBI B

Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN

nabopaTtopHbeIM paboTam

3 =
: | i%
Bunabr camocTosTensHOM & > 0O
Hassanus paznenon z " = ®opMbI KOHTPOJIS
paboTEI L s 2
X g8 =
Y Qo 2
= S
8 cemecTp
1 Knaccudukarus u [IpopaboTka JIEKIIUOHHOTO 2 |IIK-10, KoHcnekt camonoaroros-
OCHOBHBIE€ CBOMCTBA Marepuala [K-12 ku, Tect
AIEKTPOTEXHUUECKUX Hroro 2
MaTepuasioB
2 IIpoBOJHUKOBEIE IToaroroBka K mpaxkTuye- 2 |IIK-10, KoHcniekt camonoaroros-
MaTepualbl U CKWM 3aHSITHSIM, CEMHUHA- [IK-12 ku, KonTponwsHas paborta,
METAJUTMYECKUE CIJIaBbl | paMm Tect
[IpopaboTka TeKIHOHHOTO 2
MaTepuana
Hroro
3 Pe3uctopsl [ToaroroBka k mpakTuue- [IK-10, KontponsHas pabdora,
CKUM 3aHSATHSAM, CEMHUHA- IIK-12 Ompoc Ha 3ausTusAx, OT-
pam 4eT 1o J1JabopaTopHoil pa-
[TpopaboTka TeKIHOHHOTO 2 ,?,OTG’ Cobecenosane,
MaTepuaita ect
OdopMieHHE OTYETOB T10 2
nabopaTtopHbeIM paboTam
Hroro
4 JlndnexkTpuueckue IToaroroBka K npaxkTuye- I1K-10, KoHcnekt camonoaroros-
MaTepualIbl CKHUM 3aHSATUSIM, CEMHHA- IK-12 ku, KonTponpHas pabora,
pam Omnpoc Ha 3anaTHAX, OT-
[TpopaboTka JIEKIIMOHHOTO 2 4eT 110 J1abopaTopHOH pa-
MaTepuana 6ote, CobecenoBanue,
Tect
OdopmieHre 0T4ETOB 0 6
nabopaTopHbIM paboTam
Hroro 10
5 KonnencaTtopsl [ToaroroBka k mpakTuue- 2 TIK-10, KoHcnexT caMonoaroros-
CKUM 3aHSATHSAM, CEMHUHA- IIK-12 ku, KoHTponpHas padora,
pam Onpoc Ha 3aHaTusax, Ot-
[TpopaboTka TeKIHOHHOTO 2 HeT 1o 1abopaTopHOH pa-
MaTepuaia 6ote, CobecenoBanue,
Tect
OdopmiieHre 0TYETOB 110 4
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Uroro

6 Maruutssle Matepuainsl |IlogroroBka k npakruye- 2 |IIK-10, BricTynienue (noknan) Ha
CKHM 3aHSITHSIM, CEMHHA- TIK-12 3aHsaThi, Koncnekr camo-
pam noaroroBku, Onpoc Ha 3a-
Hanucanue pedeparos HATHAX, Tect
[IpopaboTka JIeKIIHOHHOTO
MaTepuana
Hroro

7 Karymku IToaroroBka K npaxkTuye- 2 |IIK-10, Koncnexr camonoaroros-

WHJYKTUBHOCTH CKHM 3aHSITHSIM, CEMHHA- TIK-12 ku, Onpoc Ha 3aHATUSIX,
pam Otuer no 1aboparopHOH
[TpopaboTka TeKIHOHHOTO 2 1%360%’ Cobecenosanre,

T

MaTepuana ce
OdopmieHre 0T4ETOB IO 2
J1ab0paTOPHBIM paboTam
Uroro 6

Hroro 3a cemectp 44

Hroro 44

10. KypcoBoii npoekT / KypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBas cucremMa JJisi OleHKH YCIIeBAeMOCTH 00yYAIOIIUXCS

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MakcumanbHBIN MaxkcuMaTbHBIT
DeMeHTHl yueOHOM 0aJut 3a nepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEeATENbHOCTH mexnay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEI] cemecTpa
8 cemecTp
BricTynenue (noknan) Ha 2 4 4 10
3aHATUU
KoncnexT camMmomoaroros- 2 2 2 6
KH
KonTposasHas padota 4 8 20
Onpoc Ha 3aHATUSX 2 2 6
Otuet o naboparopHoii 20
pabote
Pedepar 12
CobecenoBanue 6
Tect 20
Hroro makcumyM 3a nepu- 20 40 40 100
on
Hapacratomum urorom 20 60 100 100
10

CornacosaHa Ha noprtane Ne 35183



11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecuet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaiioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBICH B TaOmuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTHIBAET YCHEIIHO CAAHHBIN Onuenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaento)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. Panunomarepuansl U paAMOKOMIIOHEHTHI: YueOHoe nocobue / Conparoa JI. FO., Ky3e6Hpix H.
. - 2012. 177 c. [DnexTpoHHsbIi pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/2733 (mara
obpamenus: 28.06.2018).

2. Marepuansl ¥ JIEMEHTHI DJIEKTPOHHOW TEXHUKUA. AKTUBHbBIE TUAIIEKTPUKH, MAaTHUTHBIE MaTe-
pHaJIbl, SIEMEHTHI AJEKTPOHHON TeXHUKH [DnekTpoHHbIN pecypc] : yueoHuk / B. C. Copokun, b. JI. An-
tunos, H. I1. Jlazapesa ; pem.: 1O. E. Kanunun, C. A. HeMoB. - 2-e u3a., ucop. - DIEKTPOH. TEKCTOBBIE
nas. - CIIO. : Jlans, 2016. - on-line : un., puc., Tadim. - (YaeOuuku s By3oB. CrienuaiabHas TUTEPATypa).
- bubnwmorp.: c. 372-374. - ISBN 978-5-8114-2002-5 : b. u. [OnexkrpoHHbIit pecypc]| - Pexxum gocryma:
https://e.lanbook.com/reader/book/71735/#1 (nata oopamenus: 28.06.2018).

3. Copoxun B. C. Marepuanbl U 371€MEHTHI JIEKTPOHHON TeXHUKHU. [IpOBOTHMKH, MOIYyIPOBO/-
HUKH, JUAJICKTPUKH : [YI€OHHK JUIS CTYJCHTOB BY30B 110 HalpaBJICHUSAM "JJIEKTPOHUKA W HAHODIIEKTPO -
Huka" n "KoHcrpyupoBanue u texHosnorus 31ekrponHsix cpeacts"]. [T. 1]/ B. C. Copokun, b. JI. Antu-
noB, H. I1. JIazapeBa. - U3zna. 2-e, ucrp. - Cankt-IletepOypr [u ap.] : Jlans, 2015. 448 c. [DneKTpOHHBII
pecypc] - Pexum pocrtyma: https://e.lanbook.com/book/67462#book name (mara oOparieHus:
28.06.2018).

12.2. lonoiHuTEIbHAS JIUTEpaTypa
1. burnep, JI. P. MaTtepuansl 1 31€MEHTHI 3IEKTPOHHON TEXHUKH : YueOHoe rmocobue Ajs cTy-
nentoB crieransHocTH 210106, 210104, n HanpaBnerns 210100 / JI. P. butnep ; ®enepanbHoe areHT-
CTBO IO 00pa30BaHMIO, TOMCKUI rOCyJapCTBEHHBIH YHUBEPCUTET CUCTEM YIPABICHUS U PAJUOIIEKTPO-
Hukd. - Tomck : TYCVYP, 2007. - 214 c. : un., Tabn. - bubmuorp.: c. 213-214. - (maymuue B OuOIMOTEKE
TYCVYP - 46 5k3.)
2. Hedenues, Eprennii BanepreBuu. Pamnomarepuansl 1 paInOKOMIIOHEHTHI : ydeOHOE mocodne
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/ E. B. Hedenues ; Munucrepctso obpazoBanusi Poccuiickoit ®@eneparn, ToMCKuit rocyiapCTBEHHBIH
YHUBEPCUTET CUCTEM YIIPABICHUS M PaIHOIEKTpoHUKH. - Tomck : TMILJIO, 2000. - 289 c. : un., Tabm. -
bubnuorp.: c. 289. (nanuuue B 6nbmmorexke TYCVYP - 28 5k3.)

3. Awntunos, bopuc JIbBoBHM4. Marepuansl 3JIEKTPOHHOW TEXHUKH: 3aa4d U BOMPOCHI : Y4eO-
Hoe mocobwue s By3oB / b. JI. Aatumnos, B. C. Copokus, B. A. Tepexos. - 3-e uzn., crepeorur. - CII0. :
Jlanw, 2003. - 206[2] c. : un., Tabmn. - (YueOHuku as By3oB. CrnernuanbpHas quteparypa). - bubnmorp.: c.
207. - ISBN 5-8114-0410-7 (manuune B 6ubmmorexke TYCVYP - 101 5k3.)

4. TpyOunpiH, Anekcanap MuxailmoBud. DiaekTpopaauomarepuansl: JudnekTpuku : YueOHOe
nocobue (J1s1 aBTOMaTU3UPOBAHHON TEXHONIOTUU 00ydeHus1) / A. M. TpyoursiH ; ToMckasi Tocy1apCTBeH -
Has aKaJIeMHsl CUCTEM YTPABICHUS M PaTUOICKTPOHUKH. - Tomck : [0. u.], 1995. - 76 c. : puc. - bub6-
auorp.: ¢. 76. - ISBN 5-86889-021-3 (nanuuue B 6ubmoreke TYCVYP - 22 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Panuomarepuainsl U paJuOKOMIOHEHThI: MeToAuuecKe yKa3aHus U 3aaHusl sl IPOBEICHUS
npakTHueckux 3aHatuil o aucuurmuHe / Conpatosa JI. FO. - 2012. 29 c. [DnekTponHbIid pecypc] - Pe-
kuM noctyna: https://edu.tusur.ru/publications/1327 (nata o6pamenus: 28.06.2018).

2. Marepuansl ¥ KOMIIOHEHTBI JJIEKTPOHHBIX CPEACTB: MeToquuecKue yKa3aHusl U 3aJlaHusl s
MIPOBENICHUSI AyTUTOPHBIX 3aHATHH U CaMOCTOATENbHOU paboThl ctyneHToB / Conmmarosa JI. 1O. - 2013. 16
c. [Dnmekrponnslii pecypc]| - Pexxum moctyna: https://edu.tusur.ru/publications/2927 (mata oGpamieHus:
28.06.2018).

3. Panmomarepuansl U paJUOKOMIIOHEHTHI: MeToquuecKue yKa3aHHUsl 110 CaMOCTOSITEIbHON pa-
6ore crynentoB / CommaroBa JI. FO. - 2012. 7 c. [DnektpoHneli pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/1489 (mara o6pamenus: 28.06.2018).

4. HWccrnenoBaHue pe3uCTOPOB MOCTOSHHOTO COMPOTUBIEHUS: MeToauyeckue yKa3aHus K BbI-
NOJHEHUIo 1JabopatopHoit padotsl / Kyze6usix H. U. - 2012. 24 c. [DnexTponHsIii pecypc] - Pexum no-
cryma: https://edu.tusur.ru/publications/1245 (nata o6pamenus: 28.06.2018).

5. HccnenoBanue KOHACHCATOPOB IOCTOSHHOM €MKOCTH: MeTonn4yecKue yKa3aHHs K BBIIIOJIHE-
HUIO JabopatopHoil pabotsl / Ky3eonbix H. U. - 2012. 25 c. [DnekrpoHHbIi pecype] - Pexxum nocryna:
https://edu.tusur.ru/publications/1246 (mara oopamenus: 28.06.2018).

6. MHccnenoBanue BBICOKOYACTOTHBIX KAaTyIIEK WHAYKTUBHOCTH: MeTOoIUYecKue yKa3aHHUs IO
BBITOJIHEHHIO JTabopaTtopHoii padotel / Ky3e6usix H. U. - 2011. 28 c. [DnekrpoHHbIil pecypc] - Pexxum
noctyma: https://edu.tusur.ru/publications/341 (mara obpamenus: 28.06.2018).

7. HccnenmoBaHue CETHETORJIEKTPUKOB: PykoBOICTBO K jabopaTopHOW paboTe Aisi CTYACHTOB
crienranbHocTd 211000 KoHcTpyrpoBaHue u TeXHOJOTHs 3JIeKTpoHHBIX cpeactB / Kyzeonsix H. U. -
2015. 16 c. [DnexrponHbIi pecypc] - Pexxum nmoctyna: https://edu.tusur.ru/publications/4945 (mata 06-
pamenusi: 28.06.2018).

8. HccnenoBaHue BIMSHUS BJIAard Ha MOBEPXHOCTHOE M OOBEMHOE CONPOTHBIICHUS JUAIICKTPHU-
KOB: PykoBojcTBO 1o naboparopHoii pabote / CnaBHukoBa M. M. - 2012. 15 c. [DnekTpoHHBIH pecypc] -
Pexxum nmoctyna: https://edu.tusur.ru/publications/1312 (nara obpamenus: 28.06.2018).

9. MHccnenoBanue TemnepaTypHON 3aBHUCHUMOCTH 3JIEKTPUYECKONW NMPOBOAMMOCTH TBEPABIX JU-
AIIEKTPUKOB: MeToaudeckue yka3zanus Kk naboparopHoii padorte / CnaBaukoBa M. M. - 2012. 13 c. [Dnek-

TpoHHBIH pecypc] - Pexum nmocryma: https://edu.tusur.ru/publications/1314 (mata oOparieHwus:
28.06.2018).
12.3.2. YueOHO-MeTOAMYECKHE IIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeTOqMUeCKre MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOPHOM paboThl 0Oyyaromumxcs
U3 YKCTa JIMI ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0OPOBbSI U MHBAJIMJIOB MPEAOCTABISAIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JList i1 ¢ HapylIeHUSIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;
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- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 anmapara:
- B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. OOpa3zoBarenbHbIN NOPTAJ YHUBEPCUTETA

2. bubnuoreka yHHUBepcUTETA

3. JlomonHuTENBHO K MpodeccHOHANBHBIM 0a3aM JaHHBIX PEKOMEHYeTCsl UCTIOIb30BaTh HHGOP-
MallMOHHbIE, CPAaBOYHbIE U HOPMATHBHBIE 0a3bl JaHHBIX https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneuyeHre TUCIUILJIMHBI U TPpedyeMoe MPOorpaMMHoOe
o0ecneueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, TE-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yUeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIOYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIATHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3ielaM TUCIUILINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue JJisl NPAKTHYECKUX 3aHA T

YueOHas aymuTopus

yueOHas ayIuTOpus JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHUS 3aHATUA MPAKTUYECKOTO TUMA, yueOHask ayIUTOPUs JIJIsl MPOBEACHUS 3aHATUN CEMUHAPCKOTO THUIIA,
MOMEIIEHHE I MIPOBEACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYJIBTALUMA, TIOMEIICHNE ISl IPOBE/e-
HUS TEKYIIEr0 KOHTPOJIA U MIPOMEKYTOUHOM aTTeCTaluu

634034, Tomckas obnactb, . Tomck, Bepmununa ynuia, 1. 47, 303 ayn.

Ornucanmne UMEIIErocs 000PyIOBAHUS:

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo npenoiaBarens.

[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne 1JIs J1adopaTopHbIX padoT
JlabGopatopus "PagromarepualioB ¥ paIMOKOMIIOHEHTOB"
yueOHasi ayJUTOpHs I IPOBEIECHUS 3aHATUH TaOOPaTOPHOTO THIA
634050, Tomckast o6mactb, T. Tomck, Jleanna npocmexr, 1. 40, 427 ayn.
Onwucanue uMeromierocs 000pya0BaHuUs:
- ABTOHOMHBIH arapar ICUX03MOLIUOHAIbHON KOPPEKIUH;
- biok nmuranus bHB-31;
- Uctounuk nutanusa b5-49;
- Boastmerp B7-20;
- BometmeTp B7-23;
- Boastmerp B7-26;
- BonstmeTp B7-38;
- I'enepatop 1'3-104;
- I'eneparop I'3-112;
- ['uraommerp KEW 3123;
- Usmeputens E4-10 (2 mT.);
- Usmepurens E4-11 (2 mwt.);
- N3mepurens E8-4;
- Usmepurens E9-4;
- MeraommeTp tudposoit E6-22;
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- Mynstumerp APPA 207,

- HoytOyk Asus K40 IN;

- Ocmnorpadg RIGOL DS 1042 C;

- Ocmmorpad C1-72;

- Hudposoit mynstumeTp APPA 103;

- Ocmwmorpad C1-75;

- Ocuumnorpag C1-76;

- [Tpuntep HP-LASER;

- [I5BM "CELERON 366";

- [I9BM "OIITUM";

- Craunonapusiii usmeputens RLC AM -3004;

- Tepaommetp E6-13A;

- Hudposoii ocummnorpad DSO-3202A;

- lludposoii octmmtorpad GDS-806S;

- JIabopatopubie crenabl: "®yHKIMOHATBHBIE y3IIbI MUKPOBOJIHOBOW TexHuku", "MccnenoBanue
KOHJIEHCATOPOB MOCTOSTHHOM eMKocTH", "MccnenoBanue pe3sucTopoB NOCTOSIHHOTO conpotuBieHus’, "Mc-
cnenoBanne BY karymek nanyktuBHOCTH", "VccnenoBanue BIUSHUS BJIard Ha TTIOBEPXHOCTHOE M OOBEM-
HOE COMPOTHBIICHUS AMAIEKTPUKOB", "MccnenoBanre GUIBTPYIOMNUX XapaKTEPUCTUK KOHIECHCATOPORB";

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows

— Microsoft Windows

13.1.4. MaTrepuajbHO-TEXHMYECKOE U IPOTPaMMHOe odecredeHue IS CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna 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 000pyIOBaHUSA:

- yueOHasi MeOelb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIEKTPOHHYIO HH-
(dhopManmoOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrpPaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMHU 3/10POBbSI 1 HHBAJIN/I0B
OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS U WHBAIHJAMU
OCYIIECTBIISIETCS C UCTIOIB30BAHHEM CPEJICTB 00yUEHUS OOIIEro U CIeNUaIbHOTO Ha3HAYCHUS.
[Tpu 3aHATHAX ¢ 00YyUYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [PEeIyCMOTPEHO MCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOHM HH(POPMAIUK B TOCTYIMHBIX (OpMax, MOOMIILHON CUCTEMBI MPEIOaBaAHMS I 00YJarOIINXCS
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C MHBAJUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOW, ayTHOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MIPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIE YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpUeMa/nepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTernieHn C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3agaHus

1. VBenuueHue COMpOTHBICHHS YUCTHIX METAJJIOB C POCTOM TeMIIepaTypbl 00YCIOBIEHO. ..

* YBEIMUEHUEM KOHIEHTPALIUU JIEKTPOHOB

* YMEHBIIEHNEM KOHLIEHTPALMH JIEKTPOHOB

* YMEHbIIIEHHUEM JJIMHBI CBOOOHOTO Mpo0era 3JIeKTPOHOB

* paccessHUEM JJIEKTPOHOB HA CTaTHUECKUX Je(eKTax

2. IpetidoBasi NOABMXKHOCTD 3JIEKTPOHOB — 3TO

* YCKOPEHHE, C KOTOPBIM JBUKETCS AIEKTPOH B DJIEKTPUYECKOM I10JIE

* IpeiidoBas CKOPOCTH IEKTPOHOB B I10JI€ €AUHUYHON HANPSYKEHHOCTH

* cpeaHsis aperoBast CKOPOCTh JIEKTPOHOB

* MaKcUMaJbHas apeiidoBasi CKOpOCTh, MPUOOpETaeMas EKTPOHOM K KOHILy CBOOOJHOTO npodera

3. OcTarouHO€ yJIEeIbHOE CONTPOTUBIEHUE METAIIA — 3TO

* COIPOTHBIIEHUE, KOTOPOE OCTAETCS B METAJUIE IIPH €ro Mepexo/ie B CBEPXIIPOBOJISIIEE COCTOSHUE

* CONPOTHUBIIEHUE, 00YCIOBIEHHOE pacCesTHUEM HOCUTENeH 3apsaaa Ha (POHOHAX

* CONPOTHBIIEHUE, O0YCIOBICHHOE pacCesHUEM HOCHUTENEH 3apsiia Ha CTaTHYEeCKUX JedeKTax

* CONPOTHUBIIEHHE, 00YCIIOBIEHHOE Pa30rPEeBOM MeTajlla MPH MPOITYCKAHUH Yepe3 Hero TokKa

4. OcTaTOYHOE COMPOTHUBIICHHE, OOYCIIOBIIEHHOE PACCESHUEM DJIEKTPOHOB Ha CTAaTHYECKUX Je(eK-
Tax

* YBEJIIMUUBAETCS C POCTOM TEMIIEPATyphl

* CTPEMUTCS K HYJIIO IpU Temneparype, onm3koii k 0 K

* HE 3aBHCHUT OT TEMIEPaTypbl

* YMEHBILAETCS C POCTOM TEMIIEPATYPhI

5. ConpoTHBIIEHHE YUCTHIX METAIIJIOB C POCTOM TEMIIEPATYypPHI

* YMEHBIIIAETCS U3-3a YBEIUYEHUS KOHIIEHTPALMU CBOOOIHBIX HOCUTENEH

* YBEJIMUMBAETCS M3-32 YMEHBUICHHS KOHIIEHTPALMU CBOOOIHBIX HOCHUTENEH

* YBEJIMUMBACTCS BCIICJICTBHE PAcCesHUsI HOCUTENeH 3apsiia Ha (POHOHAX

* YBEJIMUMBAETCS BCIEICTBUE pACCESHUS HOCUTENEH 3apsi/ia Ha CTaTHYEeCKUX JedeKTax

6. 3axon Hopareiima onucbiBaet

* U3MEHEHHE YJETbHOTO COMPOTUBIICHUS! HHTEPMETAIITNYECKUX COETMHEHUIN

* U3MEHEHHUE YIEIBbHOIO CONPOTUBIIEHUS METAJlIA IPU HAJIMYUU B HEM IIpPUMECEN

* I3MEHEHHE OCTAaTOYHOTO COTPOTUBIIEHUS B CIJIaBaX, UMEIOLINX CTPYKTYPY TBEPIOTO pacTBopa

* U3MEHEHHE OCTAaTOYHOT'O COIPOTUBIICHNUS, KOTOpOoe HAOM0AaeTCs IpH TeMIieparype, 6iauskoi k 0

7. IIMOTHOCTH TOKa B IIPOBOJHUKE HA BBICOKUX YaCTOTAaX

* PaBHOMEPHO paclpeiesieHa [0 BCEMY CEYEHHIO IPOBOJIHMKA

* paBHA HYJIIO B IOBEPXHOCTHOM CJIO€ ITPOBOJHUKA

* MaKCHMaJbHa Ha MMOBEPXHOCTU U YOBIBAET IO MEpe MPOHUKHOBEHHUS BINTyOb MPOBOTHUKA
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8. ConpoTuBieHNE MPOBOAA NP MPOXOKIECHUH 110 HEMY IIEPEMEHHOT0 TOKA BBICOKON 4aCTOTHI

* 0OJIBIIIE CONPOTHUBIICHUS TOCTOSTHHOMY TOKY M3-3a pa3orpeBa MeTajuia

* MEHbIIIE CONIPOTUBJICHUSI TOCTOSIHHOMY TOKY HM3-3a paccesiHus 3JIEKTPOHOB Ha Ae]eKTax

* PaBHO CONPOTHUBJIEHUIO TIOCTOSTHHOMY TOKY

* OoJblIIE CONMPOTHUBIICHUS TMOCTOSHHOMY TOKY M3-32 YMEHbIICHHS 3(P(PEKTUBHOTO CEYEeHUs IMpo-
BOJIHMKA

9. I'myOrHa MPOHUKHOBEHHUS TOJIS1 B POBOIHUK HA BBHICOKMX YAaCTOTaX PaBHA PAaCCTOSIHUIO, HA KO-
TOpPOM

* [JIOTHOCTH TOKA OCTAETCsl OCTOSTHHOM

* IUIOTHOCTh TOKA YMEHBIIAETCS B € Pa3 M0 OTHOIIEHHUIO K CBOEMY 3HAYEHUIO HA TIOBEPXHOCTH

* [JIOTHOCTH TOKA BO3PACTAET B € pa3 10 OTHOLIECHHUIO K CBOEMY 3HAUEHUIO HA TIOBEPXHOCTHU

* IUIOTHOCTh TOKA YMEHBIIAETCS 10 HYJIA

10. ['myOuHa MpOHUKHOBEHUS TOJIS B IPOBOAHUK Ha BHICOKHMX YaCTOTax

* YBEJIMYUBAETCSA C POCTOM YaCTOTBI IO

* YMEHBILAETCS C POCTOM Y/AEIBHOI'O CONIPOTUBIIEHHSI IPOBOAHUKA

* YBEJIMYUBAETCS C POCTOM HAIPSHKEHHOCTH TTOJIS

* YMEHBILAETCS C POCTOM YaCTOTHI MOJIS

11. YnenbHOE CONPOTUBIECHUE TOHKUX METANINYECKUX IIJIEHOK

* PaBHO CONPOTHUBIICHUIO 0OBEMHBIX 00pPa3LIOB

* QOJIBIIIE CONPOTHUBIIEHUSI 00BEMHBIX 00pPa3I1IOB U HE 3aBUCHUT OT TOJIIMHBI TNIEHKU

* MEHbIIIE CONIPOTUBIICHUSI 00BEMHBIX 00PA3I0B U YBEITMYUBACTCS C POCTOM TOJIIMHBI IJICHKH

* QoJIbIIIE CONMPOTHUBIIEHUSI 00BEMHBIX 00PA3IIOB U YMEHBIIAETCA C POCTOM TOJIIMHBI MJICHKU

12. B pe3ynpTare nosisipu3anuy B AUAIIEKTPUKE HAOMI0qaeTCs

* HJIEKTPUYECKUI TOK

* YBEJIMUEHUE KOHIEHTPALUU CBSA3aHHBIX 3aps10B

* MOSABJICHWE HECKOMIIEHCUPOBAHHOTO CBSI3aHHOTI'O 3apsiia Ha IOBEPXHOCTHU AUDJIEKTPUKA

* YBEJIMUEHUE JIEKTPUUECKOTO MOJI1 BHYTPU AUIIEKTPUKA

* yBEJIMUYEHUE KOHIEHTPALlUK CBOOOIHBIX 3apsI0B

13. CnenctBueMm npoluecca Noyisspu3alui B AUIJIEKTPUKE SBISETCS

* HJIEKTPUYECKUI TOK

* 0cJIabJICHHE HIIEKTPUUYECKOT0 MOJIsl BHYTPH JAUAIICKTPUKA

* YBEJINUCHUE KOHIICHTPALIMK CBSI3aHHBIX 3aPs10B

* YBEJIMUEHUE IEKTPUUECKOTO MOJI1 BHYTPU AUIIEKTPUKA

* YBEJIMUEHUE KOHIIEHTPALUU CBOOOIHBIX 3aps0B

14. Tlonsipu30BaHHOCTH paBHA

* 3JIEKTPUYECKOMY MOMEHTY BCETro 00beMa AUIIECKTPUKA,

* IOBEPXHOCTHOM IUIOTHOCTH CBSI3aHHBIX 3apsi/iOB,

* CyMMapHOMY OObEMHOMY 3apsily AMAJIEKTPUKA,

* JIEKTPUYECKOMY MOMEHTY BCETO 00beMa TUIICKTPUKA

15. C pocTtom TemmnepaTypbl IUAJIEKTPUYECKAsT MPOHUIIAEMOCTh B JIUAJIEKTPUKAX C AJIEKTPOHHO-
YIPYrou nmoJyisspusanueit

* YBEJIMUMBACTCA U3-32 YBEIMUYCHHS KOHLIEHTPALlU aTOMOB

* c1a00 yMEHBIIIAETCS M3-3a YMEHBIICHUS! KOHIICHTPALUU aTOMOB

* HE U3MEHSETCS

* YMEHBILAETCS U3-32 YMEHBIIEHUS MOJSIPU3YEMOCTU

16. Tok CKBO3HOM 3JIEKTPOTPOBOHOCTH OOYCIIOBIICH

* TOKOM CMEILEHUS TP HOHHO-PEIAKCALIMOHHON MOJIIpU3alluu

* IiepeMellieHneM CBOOOIHBIX 3apsiioB B AUAJICKTPUKE

* TOKOM CMEILEHUS IIPU JUMOIBHO-YIIPYTOM NOJSpU3aluu

* TOKOM CMEILIEHUS, CBSI3aHHBIM C MTHOBEHHBIMHU (3JIEKTPOHHOM U HOHHOMN) BUAAMHU MOJISIPU3ALUU

17. Tok abcopObuuu 00ycnoBIeH

* TOKOM CMEILIEHHUS], CBSI3aHHBIMU C 3JIEKTPOHHO- ¥ MOHHO-YIIPYTOM MOJIApU3aIIIU

* IEpEeMEIIEHUEM CBOOOIHBIX HOHOB B IUAJICKTPUKE

* TOKOM CMEILICHHUS], CBSI3aHHBIMU C 3aMEJIJIEHHBIMU BUAAMU NOJSPU3ALINH
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* 3JIEKTPOHHBIM TOKOM B JUBJIEKTPUKE

18. IInoTHOCTH TOKA B Ta3ax B 00JIACTH CPEAHUX TMOJICH

* IMHEIHO YBEINYUBAETCS C POCTOM HANPSKEHHOCTH ITOJIS

* 3aBUCHUT OT HAIIPSLDKEHHOCTH IIOJIA IO KBAJAPAaTUYHOMY 3aKOHY

* YBEIMUMBAETCS U3-3a YBEINYECHHSI KOHIICHTPALIMH HOHOB B ra3

* TOCTUT'a€T HACBIIIECHUS, BETMYNHA KOTOPOTO ONPEAEIAETCS MOIHOCTHIO BHEIIHErO MOHU3aTOpa

19. B HenoisipHOM AMAIIEKTPUKE C YIPYTUMH BUIAMU MOJSIPU3AIIUHN HAOIIONAI0TCS

* IOTEPU Ha YIPYTYIO NOJSPU3ALUIO

* I0TEPU IIPOBOIUMOCTH

* IOTEPU IPOBOJUMOCTH U IOTEPH HA YNPYTYIO MOSPU3ALHIO

* IOTEPU IPOBOJUMOCTH U MUTPALIUOHHBIE NTIOTEPU

20. moTepb B AUIIEKTPHUKE, B KOTOPOM HAOIIONAIOTCS TOIBKO MOTEPH TPOBOJUMOCTH,

* U3MeHseTCs 00paTHO MPOMOPLHUOHATIBHO YaCTOTe

* DKCIIOHCHIIMAIILHO PACTET ¢ POCTOM 4aCTOTHI

* HE 3aBHCHUT OT 4acTOTbI

* YMEHBILAETCS 110 JTUHEWHOMY 3aKOHY C POCTOM 4aCTOTHI

21. HenuHeiHbIN y4acTOK HAa KPUBOH MOJISIPU3ALINN CETHETOICKTPUKOB OOYCIIOBIIEH ...

* IPOLIECCAMM PEJIAKCALMOHHON MOJIIPU3ALUN

* HEOOPATHUMBIM CMEIIEHUEM IPaHUI] TOMEHOB

* IPOLIECCAMM YIIPYTOU MOJIAPU3ALUN

* [IEPECTPONKOM KPUCTAIUNINYECKON CTPYKTYPBI IIPU YBEIUYCHUHU HAIIPSKCHUS

22. IIpu oOpaTHOM TIbE303JEKTpUIeCKOM dhdekTe aedopmanus TUIICKTPHUKA. ..

* 3aBUCHUT OT HAIIPSDKEHHOCTH T0JIA 110 KBAJAPAaTUUYHOMY 3aKOHY

* HE 3aBHCHT OT HalPaBJICHUS HANPSHKECHHOCTH JIEKTPHYECKOrO MOJIS

* JIMHEIHO 3aBUCUT OT HAIPSYKEHHOCTH IEKTPUUECKOTO MOJIS

* JIMHEMHO 3aBUCHUT OT IPHUIIOKEHHOIO MEXaHUYECKOTO HAITPSKEHUS

23. Marepuanamu 175l IPOBOJIOYHBIX PE3UCTOPOB CIIYKaT:

* MEIb

* BosIb(hpam

* HUXPOM

*AITIOMUHUU.

24. TemneparypHbIit KO3()PHUITUEHT COMPOTUBICHUS TMPOBOJIOYHOTO PE3UCTOPA

* QoJIbIIE, HYIA

* MEHBIIE HYJIA

* paBEH HYIIO

* 3HAKONEPEMEHHbIN

25. B yem Ge3yciioBHOE IPEeUMyYIIECTBO peppuUTOB nepes peppoMarneTuKamu ?

* HU3KUE KOIPLUTHUBHBIE CHUIIBI,

* BBICOKME UHIYKLIUU HACBHIIICHMUS;

* HU3KHUE TIOTEPU HA BUXPEBBIE TOKU

* HU3KHUE NIOTEPU HA TUCTEPE3UC;

* Ha4aJIbHBINM y4acTOK KpUBOI HaMarHW4MBaHUs 0oJiee JTMHEEH.

26. Kakas BenMunHa OINpPEAEIAECT JEJICHHE MarHUTHBIX MaTepuajoB Ha MarHUTOMATKME U Mar-
HUTOTBEPJBIE ?

* UHIYKIUS HACBILICHUS

* OCTaTOYHAsI MHAYKLIHS

* KOOPLIUTUBHAs CHJIA

* IPOU3BEACHNE UHAYKIIMY HACBIIEHNS HA KOOPLUTUBHYIO CHITY

* OTHOUIEHHME MHAYKIMH HACBIILEHUS K KOIPLUTUBHON CHIIE

14.1.2. Tembl 0IPOCOB HA 3aHATHAX
BGJII/I‘II/IHI)I, XapaKTCPpU3YIOIHNE MAarnuTHOC I10JIC U MArHUTHBIC CBOMCTBA MaTcpUualioB.
Bunpl maraetukoB. MarHuToMsrkue MaTepuaisl - eppoMarHeTUKU: IEKTPOTEXHUUECKasi CTalb,
NEPMaAJIJION U JPYTUE CILIABBI.
Bnusinue pa3nuuHbIX TUIIOB 00pabOTKM (MPOKAT, TEKCTYPHI U Jp.) HA MarHUTHbIE CBOMCTBA U MX
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CTaOMIIBHOCTbD.

MarauToauAIeKTPUKH.

®epputhl. CTPyKTypHO-XUMUYECKHi cocTaB. OCOOEHHOCTH CBOMCTB.

MaruuTtorBepabie MaTepuaibl. XapaKTEPUCTUKU U IIAPAMETPBI.

MarHuTHbIE MaTepHaIbl ¢ 0COOBIMU CBOWCTBAMH.

MaruutHble 5KpaHbl. MarHUTOCTPUKIIMOHHBIE MAaTEPHAIIBI.

MarsuTtHbele MaTepHUaIIbl U1 3alIOMUHAIOIIMX YCTPOMCTB. MaruuTHele IieHKU. Llunnaapudeckue
MarHMTHBIC JOMEHBI.

IIpuMeHeHrEe MarHUTHBIX MaTEPUAJIOB B DJICKTPOHHBIX CPEICTBAX.

14.1.3. Tems1 pedepartoB
MexaHnyeckue CBOMCTBA ANEKTPOTEXHUUECKUX MaTepHAIOB.
PaananmoHHbIe CBOMCTBA ANEKTPOTEXHUUECKUX MAaTEPUAIIOB.
MeXMONEeKyIsSIpHbIE BUBI CBS3H.
[TpuMmeHeHre TPOBOIHUKOBBIX MAaTEPUaIOB B pOOOTOTEXHUKE.
Mexanndeckre CBOMCTBA METAITNYECKUX CIUIABOB.
NHTepMmeTamnyeckue COeMHEHHUS.
Kom1o3uimoHHbIe TOPOIIKOBBIE MJIACTMACCHI.
Crnouctele MIaCTUKH.
Heoprannueckue crekna.
IIprMeHEHNE CETHETORIEKTPUKOB.
[IprMeHeHrEe Mbe303JEKTPUKOB.
IIpuMeHeHnE KUIKUX KPUCTAILIOB.
[IprMeHeHre MarHUTOMSITKUX MaTe€pUasoB.
IIpruMeHeHe MarHUTOTBEPIBIX MaTEPHUAIOB.
MaruutHble MaTepHaIbl CIIEIIUATLHOIO HA3HAYECHUS.

14.1.4. Bonipochl Ha coOeceoBaHue
AKTHUBHBIC TUAJICKTPUKU: CETHETORICKTPUKHU. BapuKoHIbI.
AKTHBHBIC TUAJICKTPUKHU: MTHE303JICKTPUKH. [1be30pe30HaTOPBI U MbE30TPAHCPOPMATOPHI.
AKTHUBHBIC TUAJICKTPUKU: SJICKTPETHI.
AKTHBHBIC JUAJICKTPUKH: KUJIKHE KPUCTAUIBL. THIIBI KUAKUX KPUCTAILIOB. [IpuMeHeHne KuIKuX
KpPHUCTAJLJIOB.
DJIeMEHTHI Ha OCHOBE aKTHUBHBIX JUAJICKTPHUKOB.

14.1.5. Bonipocsbl Ha caMONIOATOTOBKY
YeMm pa3nuuaroTcs NPOBOJHUKH, TIOTYIPOBOAHUKH U JUIEKTPUKU?
Yro Takoe 3Heprus MOHU3AIMHN aToMa?
Yro Takoe 3Heprus CpoAcTBa aToMa K JIEKTPOHY?
UT0 Takoe 3MEKTPOOTPUIATEITLHOCTD?
Kak Bo3HHMKaeT HOHHAsl, KOBAJIEHTHAs CBSI3b?
Yto Takoe MeTaJUIMYecKas CBA3b?
HazoBure Buabl MEXXMOJIEKYISIPHBIX CBSI3EH.
OcHOBHBIE IEKTPUUECKHE NTapaMeTphl METAJUIOB.
Kak 3aBUCHT yJIeJIbHOE COITPOTUBIIEHUE METAJIIOB OT TEMIIEPATyphI?
Kak 3aBuCHT yieibHOE CONPOTUBIICHHE METAJNIOB OT IpUMecel U Apyrux 1e(heKToB?
Yro Takoe TeMIepaTypHbIid KO3 (UIIMEHT YIEIbHOTO COTPOTHBICHH?
OcHOBHBIE IEKTPUUECKHE CBONCTBA METAJUTMUECKHX CIUIaBOB.
Yo Takoe UHTEPMETAIIIMYECKHE COEAUHEHNUS?
Urto Takoe nossapusanus?
Jlaiite onpeneneHue NoIsIpU30BaHHOCTH, MOJIAPU3YEMOCTH, JUIIIEKTPUUECKON TPOHULIAEMOCTH.
Bunb! nonsipuzanum.
Kak 3aBucuT quanekrpudeckasi IpOHUIIAEMOCTh OT TEMIIEPATyphl?
DIIEKTPONPOBOJHOCTD TUAJIEKTPUKOB.
JusnexTpuueckue noTepu.
Yro Takoe TaHIeHC yIja JUJIEKTPUUECKUX MOTEPh?
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OcHOBHBIE CBOWCTBA CETHETORJIEKTPHUKOB.
[1be3037eKTpUKH.

ONEKTPETHI.

Kuakue KpucTasibl.

Knaccudukarms MarHuTHBIX MaTE€pPHAJIOB.

Jva- u mapamMarHeTUKH.

®eppo- u pepprUMarHeTUKY.

KpuBas HamarHn4uBaHus.

Yro Takoe MATHUTOMSITKHE ¥ MAarHUTOTBEP/IbIC MaTEPUAIIHI?

14.1.6. TemsbI JOoKI210B
CBepXIPOBOIAIINE METAIIIBI U CIUIABBI
CrnnaBbl BBICOKOTO COIIPOTHBIICHUS
CrpoeHue u cBOWCTBA OJIUMEPOB
[TnacTMaccel U CIOUCTBIE TUIACTUKU
Heoprannueckue crekna
Marauromsrkue 1 MarHUTOTBEPAbIE MaTEPHUAJIb

14.1.7. Tembl KOHTPOJILHBIX padoT

Pacuer a5ekTpooTpruLaTEIbHOCTH aTOMOB. PacueT sHeprum MOHHOM CBSI3U.

3aBUCHUMOCTD YAEIBHOTO COMPOTUBICHUS OT TeMIlepaTypbl. TemmeparypHblii ko3dduiument co-
IIPOTUBJICHHUS YIEIBHOTO COIPOTHBIICHUS.

ITpaBuiio Martuccena. 3akon Hopareiima.

BiusiHue 4acTOThl HAIIPSKEHUS. HA CONIPOTUBIICHNE IIPOBOIHUKOB.

[Tonspusanus AUIEKTPUKOB.

DNEKTPONPOBOIHOCTD JUAIEKTPUKOB. 3aBUCUMOCTD JIEKTPOIPOBOIHOCTH JUAJIEKTPUKOB OT TEM-
neparypsl. JluanekTpuyeckrue norepyu. TaHreHC yria JU3JIeKTPUUECKUX OTEPb.

14.1.8. Temb1 1a00paTOpHBIX padoT

HccnenoBanue XxapakTEpUCTUK PE3UCTOPOB MOCTOSHHOTO COMPOTHUBIICHUS

HccnenoBanue TeMnepaTypHOi 3aBUCUMOCTH 3JIEKTPOIIPOBOIHOCTH TBEPAOTO IUIIEKTPUKA

HCCJ’IG}IOB&HI/IG BJIMSAHUA BJIard Ha MIOBEPXHOCTHOC U 00BeEMHOE COIIPOTHUBJICHUSA JUIJICKTPUKOB

HccnenoBaHue CErHETORIEKTPUKOB

HccnenoBanne XxapakTepUCTUK MTOCTOSHHBIX KOHIEHCATOPOB MPU Pa3HOU TeMIepaType

HccnenoBanue BIMSHUS KOHCTPYKTHUBHBIX M TEXHOJIOTHYECKHX (PAKTOPOB Ha MapamMeTpsl BHICOKO-
YaCTOTHBIX KaTYIICK MHAYKTUBHOCTHU

14.1.9. 3auér
1. VBenuueHune COMPOTHBICHHS YHCTHIX METAJIIOB C POCTOM TeMIIepaTypbl 00YCIOBIEHO. ..
* YBEITMYCHUEM KOHIICHTPAITUH AJIEKTPOHOB
®* YMCHBIICHUCM KOHICHTpPALIUH JICKTPOHOB
* YMEHBIIICHUEM JUTHHBI CBOOOTHOTO MpoOera 1eKTPOHOB
* paccesTHUEM 3JICKTPOHOB Ha CTaTHYECKHX JIeeKTax
2. OcTaTo4HOe yaeTbHOe COMPOTHBICHHE METAJLIA — 3TO
* COTPOTHUBIIEHUE, KOTOPOE OCTAETCS B METAIUIE MIPU €T0 MEPEXO/IE B CBEPXIPOBOAAIIEE COCTOSTHUE
* COMPOTHUBIICHUE, 00YCIIOBIEHHOE PacCesTHUEM HOCHUTEINEH 3apsia Ha (POHOHAX
* COTPOTHUBIIEHUE, 00YCIIOBIEHHOE PacCesTHUEM HOCHUTENEH 3aps/ia Ha CTaTHIECKHX e eKTax
* COMPOTHUBIICHUE, 00YCIIOBICHHOE Pa30TPEBOM MeTalia MPH MPOMYyCKaHUH Yepe3 HETO TOKa
3. 3axon Hopareiima onuceiBaet
* I3MEHEHHE Y/ICITBHOTO COTPOTHBIICHHUSI HHTEPMETAJUIMICSCKUX COCAMHEHUI
® UISMCHCHUC YJACIIbHOT'O COIMMPOTUBJICHUA METaJlJIa IPHU HAJIMYNH B HCM HpI/IMeCGf/'I
* I3MEHEHHE OCTATOYHOTO CONPOTHBIICHHS B CIUIaBaX, MMEIOIIUX CTPYKTYPY TBEPIOTO pacTBOpa
* U3BMEHEHHE OCTATOYHOTO COMPOTUBIIEHUS, KOTOPOE HAOIIOAAeTCs pU Temmeparype, 0im3koit k 0

4. FJIy6I/IHa IMPOHUKHOBCHUA 1TOJIA B IPOBOAHUK HAa BBICOKHUX HaCTOTaX

® YBCINYUBACTCA C POCTOM YAaCTOTLI ITOJIA
® YMCHBIIACTCA C pOCTOM YACIBHOI'O COIIPOTUBIICHUS IPOBOAHUKA
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* YBEIIMYUBAECTCS C POCTOM HAIPSKEHHOCTH I10JIS
* YMEHBINAETCS ¢ POCTOM YaCTOTHI ITOJIS

5. TemnepatypHbIii KOOQQHUIUEHT CONMPOTUBIECHUS IPOBOJIIOYHOTO PE3UCTOPA

* OosbIie, HYJS

* MEHBIIE HYJIS

* PaBEH HYIIO

* 3HAKOIICPEMECHHBIN

6. CnencrereM npouecca MOSIPU3ALMHA B JUIIEKTPUKE SABIIIETCS

* JJIEKTPUYECKUI TOK

* 0cJ1a0JICHHUE HIIEKTPUYECKOr0 MOJIsl BHYTPHU AUIEKTPUKA

* YBEJIMUEHUE KOHIEHTPALUU CBSA3aHHBIX 3aps/10B

* YBEIMYEHUE HJICKTPUUECKOTO MOJISI BHYTPU AUIIECKTPUKA

* YBEJIMUYECHUE KOHLIEHTPALIUN CBOOOIHBIX 3apsI0B

7. Tok abcopOruu 00yCIIOBICH

* TOKOM CMEILEHHUS, CBSI3aHHBIMU C 3JIEKTPOHHO- U NOHHO-YIIPYTOX IOJIApU3ALIUU

* IEpEMEIIEHNEM CBOOOIHBIX HOHOB B IUAJIEKTPUKE

* TOKOM CMEILIEHUS, CBSI3aHHBIMU C 3aMEJIEHHBIMU BUJAMH MOJISIPU3ALIAN

* 3JIECKTPOHHBIM TOKOM B JTUDJICKTPHUKE

8. Ta"reHc yria TUAIEKTPUIECKUX TIOTEPh B AUAIIEKTPUKE, B KOTOPOM HAOIIOat0TCSl TOJIBKO MOTe-

PH IPOBOJMMOCTH,

* U3MeHseTCs 00paTHO MPOMOPLHUOHATIBHO YaCTOTe

* DKCIIOHCHIIMAJILHO PACTET C POCTOM 4aCTOTHI

* HE 3aBUCHUT OT YaCTOTbI

* YMEHBILAETCS 110 JTUHEWHOMY 3aKOHY C POCTOM 4aCTOTHI

9. HenmHeWHBIN y4acTOK Ha KPUBOM MOJISPU3AIMH CETHETOAIEKTPUKOB OOYCIIOBJIEH ...

* IPOLIECCAMM PEJIAKCALMOHHON MOJIIPU3ALUN

* HEOOPATHUMBIM CMEIIEHUEM IPAaHUI] TOMEHOB

* IPOLIECCAMM YIIPYTOU MOJIAPU3ALUN

* [IEPECTPONKOMN KPUCTAIUNINYECKON CTPYKTYPBI IIPU YBEIUYCHUHU HAIPSKECHUS

10. Kakas BenuumHa OINpenesseT IEJICHHE MAarHUTHBIX MAaTepUaloB Ha MarHUTOMATKHE U Mar-

HUTOTBEp/IbIE ?

* UHIYKIHS HACBIIICHUS

* OCTATOYHAsI UHIYKLHUS

* KO3PLIMTUBHAS CUja

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

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTEePHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEIyCMOTPEHBI JTOMOIHH -

TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuna 14 — JlonosHUTEIbHBIE MaTepUaIbl OLICHUBAHUS VIS JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU

310POBbsI U MHBAJIUJIOB

Kareropun
00yJarommxcs

BI/II[I)I JOIIOJTHUTCIBHBIX OLICHOYHBIX
MaTcpualioB

@DopMbI KOHTPOJISI U OLIEHKU
pe3ynbTaToB 00y4eHus

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11ieCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymeHusMu
3peHHUs

CobecenoBanue 10 BOIIPOCaM K 3a4eTy,
OIIpOC MO TEPMUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K

HpeI/IMyme()TBeHHO JUCTaHIITMOHHBIMHA
MCTOAaMM
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arrapara 3aUCTy

C orpanuueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpeumMy1iecTBEHHO IPOBEPKA
o01IeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOZaMU UCXOIA U3 COCTOSIHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarolIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckune peKoMeHAAMH M0 OLeHOYHBIM MaTepuaJiaM JJisl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIONB30BaHUEM CYpPJIOTIEPEBO/IA.

JIuriaM ¢ OTrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIMAAM YBEIWYHMBACTCS BpEeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeaycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHMs, 2 IMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIH30BAaHUEM YCIIYT aCCHCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponienypa orneHMBaHUST Pe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHGopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 30POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOM (hopMe YBEIIMYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HAapyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

[Tpy HEOOXOMUMOCTH TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUsI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITAIOB.
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