MUWHHUCTEPCTBO HAYKHW M BHICIIEI'O OFPA3OBAHMS POCCUIMCKOM ®EJIEPAIIAN
DeepajibHOE TOCYAAPCTBEHHOE OI0KEeTHOE 00pa30BaTe/IibHOE YUpeKIeHue

BbicIero oopazoanus «Kabapauno-bankapckuii rocy1apcTBeHHbIH YHUBEPCUTET
uM. X.M. bepoexoBa» (KBI'Y)

HNucrutyT MHGOPMATHKH, 31eKTPOHUKHU U POOOTOTEXHUKH

Kadenpa ssiekTponuku 1 nu¢ppoBbIXx HHPOPMALMOHHBIX TEXHOJIOI Wl

COI'JIACOBAHO YTBEPXKJIAIO
PykoBoauTenb 00pa3oBaTeibHOM JAupexktop UUD u P
NMPOrpamMMbl

P.II.Temes H.B. YepkecoBa
« » 2022 r. « » 2022 r.

PABOYASI IIPOTPAMMA TUCHUIIIMHBI (MOYJIST)
b1.B./1B.02.02 «MATEPHAJIbI DJIEKTPOHHOU TEXHUKWN»

Hanpagnenue noarotoBku
11.03.01 —Paguorexnuka

[Tpoduib: UHTErpupoBaHHbIE CUCTEMBI 0€30MACHOCTH

KBanudukaius (cTerneHb) BHITYCKHUKA!
bakanasp

dopma 00ydeHus:
Ounasn

Haabuuk 2022



Pabouas nporpamma aucuuIuinHel: MaTepuasbl 31eKTPOHHON TexHukH /cocT. ['aeB J[.C. —
Hanpuuk: KBI'Y, 2022 - 24c.

PaGouas mporpamma IMCHUIUIMHBI IpeJHA3HAYECHA JUISl CTYI€HTOB OYHOU (hOpMBI 00yUeHUS
HaIpaBJIEHUs OJrOTOBKY IO HampasiieHuto noarotoBku 11.03.01 — Paguorexnuka, 2 cemectpa, 1
Kypca.

Pabouas mporpamMma IMCHMIUIMHBI COCTaBJIEHA C y4eTOM (heepallbHOTO TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOIO CTAaHJApTa BHICHIETO O00Opa3oBaHUs IO HampamieHHio moarotoBku 11.03.01-
PagnoTexHuka yTBEp>KICHHOTO MpUKa3oM MuHuctepcTBa oOpa3oBanus U Hayku Poccuiickoit Dene-
paruu oT 19 centsops 2017 3a Ne 931.



Conepxanue

1. Lenu 1 3a1a9 OCBOCHMS JTUCIIUTIIIITHBL........eeeeuvreeeeeirreeeeeusseeessssseeeesssseeeeassssssessssssesesnsseessssssesaens 4
2. Mecto auctuumidabl B CTPYKTYPE OIIOIT BO ......ciiiiiiiee et 4
3. TpeGoBaHus K pe3ynbTaTaM OCBOCHUS JTUCITUIIITHHBI(MOJIYIIN) «.euveeurereeteeneenieenseeneesneenseseeseeenseennes 4
4. ColepaHUE U CTPYKTYPA JTACIIHTITIHHDBI ..eceuvvvrreeeerrreeenurreeeesssneesasssseeessssseeesssssseesesssseessssssseesannns 5
4.1. CoaepKaHUE PABAEIIOB IACIIHTIIIHHDB ....ccceuvvireeererreeeasnreeeesnssseeessssseessesssssesssssseesssssseesssnsseeesns 5
4.2. CTPYKTYPA TACHHTITHHBL . .....eeesuveeesuteeeneteeenaseeensseeensseesnsseesnsseesssseesnssesssssesssseesssseesssseesssseesssseesnns 7
4.3, JICKIIMOHHBIC BAHATHS ..c.uvvevreenreenureenttensteeteenuteettesueeeaseesseesaseesheeaaseesseesabeenueeeaseenseesaseessseenseensee 7
4.4. ITpakTuueCKHE (CEMUHAPCKIE) BAHATH ... . eeeuvreeeereeeereeaereeassreeesseesssseessseeesssssesssseesssesessseeenes 8
4.5. JIaOOPATOPHBIC PAOOTBI ...c.uuvveeeereeerureresreeasseeassseeassseeasssseassseeassssesssseesssssesssssesssssesssseesssssessssennes 9
4.6. CaMOCTOSITEIIbHOE U3YUCHHUE PA3ICTIOB JUCIIUTITHHBI «..eeeuvveeerereennereenareenssreessueeesnneessseesssseeses 9
4.7, KYPCOBAT PAOOTA. ... eecuveeurieeireeieeareenteeeseenseessseeseessseasseessseesseessseesseesssesseesssesssesssseesseessssenseenses 9
5. OLleHOYHBIE MaTepUAIIBI VISl TEKYIIETO U PyOEKHOT0 KOHTPOJISI YCIIEBAEMOCTA U MTPOMEKYTOUHOM
ATTECTALIII «..eeeeeeeeeeee e e e e e e e e e e e et e e e e e e e e e e et e e e e e e eeee e e aaee e e e eeeeaaeeeeennaeeeeannaeeeeeaaeeeenaaeeeennaeeeannnns 9
5.1 KOIITOKBILYM ..ottt ettt ettt ettt e s ittt e et e e ab e e e bt e e eabb e e e bt e e eabbeesabeeesabeeenans 10
5.20 TECTBI ettt et e e ettt e s bt e e et e e et e e bt e e et e e e bt e e et b e e nab e e e nabeeenans 13
5.3. 3amanus IS TAOOPATOPHBIX BAHITHM ...ccuuveeeirreesiieeeniieeenereeensreeessseesnsseessseeessseeessseesssseesssseesnns 15
5.4, TIPOMEIKYTOUHAST ATTECTALIHS ....eeuvveerurreenureeennseeennseeensseeensseeessseesnsseesnssessnssesssseessseessseesssseesnns 17

6. MeTonndeckue MaTepHabl, ONPEEISIOIUe IPOLEAYPhl OLIEHUBAHNUS 3HAHUN, YMEHU, HABBIKOB U
OTIBITA JTETTEIIBHOCT ... eeeeeeeeeeeneeeeeeeeeee et e et seaeseansetneeansetanesenneesansetneesnsesnesennessanesennaeennesernnaes 19

7. YueOHO-METOANYECKOE O0ECIICUEHME MUCITHIIIIIHDL. ......ueeeeeeeeeeneeeeseeeeeneeenneeeseeeeereeennnaaeseseeereennnns 21
8. IIporpammHoe obecriedeHre COBPEMEHHbBIX WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOIOTUH22
9. MaTtepuaibHO-TEXHUYECKOE OOCCITIEUCHUE PADOTB ....uvveeurreeireeenireeerireeeereeesereeasneenseeesseesssseeens 23

JIuct n3MeHeHu# (J0MoJHEeHU)) B paboueil MPOrpaMMe JUCIUIITHHBL......cc..ereerteerenreereneeneeenneennes 23



1. I_Ie.J'II/I H 3a1a4YH1 OCBOCHHUA JUCHUIIJIMHBI

Ieapb u3ydyeHnss AMCUUIVIMHBI — (popMUpOBaHUe 0a30BBIX 3HAHMMN, MO3BOJIIOIIUX OPUEHTH-
POBaThCs P PELICHUH 33/1a4 BHIOOPA, OTYYCHHS U aHANIN3a (DYHKIIMOHATBHBIX U KOHCTPYKIIMOHHBIX
MaTepHaIoB B IPOU3BOICTBE U3/1EIUNA IEKTPOHHON TEXHUKH.

3agaum JUCHMINJIMHBI:

- O3HAKOMJIEHHE C OCHOBHBIMM THIIAMU MaTEpPHAJIOB 3JIEKTPOHHON TEXHUKHU U CBOMCTBaMH, Xa-
PaKTEPU3YIOLUINMH UX;

- ¢hopMHpOBaHKE 3HAHUN 00 OCHOBHBIX IPOLIECCAX U ABJICHUAX, IPOTEKAIOIUX B MaTepuanax
ANEKTPOHHOW TEXHHUKHU;

- pa3BUTHE YMEHUS aHAJIU3UPOBATh U CUCTEMATU3UPOBATh HAYYHO-TEXHUUECKYIO HH(OPMALIHIO
IPUMEHHUTEIHHO K 000CHOBAHHOMY BBHIOOPY MaTEpUAIOB JJIsl KOHKPETHOTO MPUMEHEHHUS B TEXHOJIOTUN
U3JIeNUI 3JIEKTPOHHOM TEXHUKH C Y4ETOM CBOMCTB, HKCIUTyaTallMOHHBIX XapaKTEPUCTHK U BIMSAHUSA Ha
UX BHEIIHUX (DaKTOPOB.

- (opMHpOBaHUE HABBIKOB TEOPETHYECKOTO pacyeTa U IKCHEPUMEHTAIbHOI'O HCCIIEI0BaHMS
OCHOBHBIX CBOWCTB MaT€pUaJIOB.

M3yuenne qUCUUIUIMHBI HAIPABJIEHO HAa MOATOTOBKY CHEMAIMCTOB, CIIOCOOHBIX pelaTh Ipo-
0J1eMbl, BOSHUKAIOIIUE MTPH SKCILUTYaTAI[MH U3/IEINI SJIEKTPOHHON TEXHUKU C YI€TOM 00JIacTH, TUIOB
U 33/1a4 Ipo(heCCUOHAILHON AEATEIbHOCTU B COOTBETCTBUHU C MPO(ECCHOHANBHBIMU CTaHJapTaMHU:

—06.005 «Cnenuamuct MmO H3KCIUTyaTallud pPaJHOdJIEKTPOHHBIX CPENCTB (MHIKEHEP-3JIEKTPOHUK )Y,
YTBEP)KJICHHBII NpHKa3oM MHUHUCTEPCTBA TPy/Aa U cOLManbHOM 3amuThl Poccuiickoit denepanuu
or 31 umronsa 2019 roma N 540 (3apeructpupoBan B Muntocre P® 28 asrycra 2019 rona,
peructpanoHHbIi N 55756).

—40.058 «HxeHep - TEXHOJOI MO MPOU3BOACTBY H3JEIUIl MUKPOIJIEKTPOHUKUY», YTBEPIKIECHHBIN
pUKa3oM MUHHUCTEpCTBa TpyAa U couuanbHOM 3amuThl Poccuiickoit @enepanuu ot 03.07.2019
r. Ne 480H (3apeructpupoan Muntoctom Poccun 29.07.2019 r. Ne 55439).

2. Mecto qucuumiunsl B ctpykrype OIIOIT BO

JucuuiuinHa « Marepuanbl JIeKTPOHHOW TEXHHMKHM» BKIIIOYEHAa BApUATHBHYIO 4acTh OJIoKa
b1.B./1B.02.02 yueOHOro miana moArotoBku OakanaBpoB 1o HarpaieHuto BO 11.03.01 Paguotex-
HUKa 1o npoduito" MHTerpupoBaHHbIe CUCTEMBI Oe30macHoCTH".

[IpenogaBanue OUCHUIUIMHBI Oa3upyeTcss Ha 3HAHUSAX, [OJIYYEHHBIX MpU HM3YyYEHUH JUCIH-
wmH(Moaynei): "Martematuka", "®dusuka (obmas)", "Xumus".

OcBoeHue yueOHOM AUCHUIUIMHBI (MOIYJIs1) MaTepuaibl U KOMIIOHEHTHI 3JIEKTPOHHBIX CPENICTB,
HE00X0IMMO ISl MOCIEAYIOUIEr0 U3Y4eHUs AUCHUILIUH (Moysel): «DIeKTpoHuKay, «OCHOBBI KOH-
CTPYMpPOBaHUS U TEXHOJOrMH Ipou3BoacTBa POCy, «Du3nka 3J1eKTPOBAaKYYMHBIX U MOJTYIPOBOJIHU-
KOBBIX IPUOOPOBY», « INEKTPOHHBIE TPHUOOPHI», BHITOJHEHHS BBITYCKHOM KBaTM(PUKAIMOHHON pabOThI
U IpUOOpeTeHUs] 3HaHUM, YMEHUN U HaBBIKOB, KOTOPbIE MO3BOJAT 00y4arOLUIEMyCs YaCTUYHO MpOoje-
MOHCTPHUPOBATH clieayrolue 0000meHHbie TpyaoBbie pynkuun (OTD):

— JDKemayaTanusa PpaauodIeKTPOHHOI annapatypsl (mpodeccuoHanbHbl cTangapt 06.005
«CrenuanucT Mo 3KCIUTyaTallud pauod3JIeKTPOHHBIX CPEACTB (MHKEHEP-3JEKTPOHUK)», KOJ
B, ypoBens kBanupukanuu -5);

— Pa3padoTka eJMHHUYHBIX TEXHOJOTHYECKHUX MPOLECCOB U PEKOMEHAALMI M0 YCTPAHEHHUIO U
npeaynpexIeHuIo Opaka B NPOU3BO/ACTBE u3aeamni MHMKPO3JI1eKTPOHUKH
(mpoeccronanbublii ctangapt 40.058 «MHxeHep - TEXHOJOT MO MPOM3BOJCTBY H3JETUI
MUKPO3JIEKTPOHUKINY», KOJ B, ypoBeHb kBanupukanuu -6);

3. TpeboBaHus K pe3yJabTaTaM OCBOEHMSI JUCIHUNIMHBI

[Ipouiecc u3yueHUs NUCHUIUIMHBI HAIPaBiIeH HA (OPMUPOBAHUE DIEMEHTOB CIEIYIOIINUX KOM-
nerennuii B coorBeTcTBUU ¢ ®I'OC BO u OIIOIT BO no nanHOMY HarpaBieHUIO TTOTOTOBKH:
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npogeccnonanbHbix komnerenuuii (I1K):

— Cnoco0eH nMpoBOAMTH AHAJIU3 NMPUYHUH OpaKa NMPU U3roTOBJEHUH M3/eJIUIl MUKPOJIEKTPO-
HHUKHU ¥ JaBaTh PeKOMEHJAIMU M0 UX ycrpaHenuio u npeaynpexiaenuio (IIK-3) (mpodec-
cuoHanbHbIM cTanaapt 40.058 MHXeHep-TeXHOJIOT 10 MPOU3BOACTBY U3JICTUNA MUKPOIIECKTPO-
HUKH, TpyaoBass ¢pynkuus B/01.6 - Ananu3 npuynH Opaka NpM U3roTOBJIEHUH H3/1eTUI
MHKPOIJIeKTPOHUKH M Pa3padoTKa peKOMeHJaluii M0 UX YCTPAHEHHUIO M Npeaynpeskae-
HHUIO).

Ko u HauMeHOBaHUe HHANKATOPA JOCTHKEHUSI KOMIIeTeHI UM

v' TIK-B.3.1 BhIsIBIsieT TEXHOIOTUYECKHE (DAaKTOPBI BBI3BIBAOLIKE IIOIPEIIHOCTH H3TOTOBICHHS 13-
JEJIUI MUKPODJIEKTPOHUKH.

v’ TIK-B.3.2. JlaeT npeaaoxeHus 1o JMKBUIALUU Opaka B IPOM3BOACTBE U3IEIHI MUKPOIJIEKTPO-
HUKH.

v' TIK-b. 3.3. [Ipemiaraer BHECEHUE U3MEHEHUI B TEXIIPOLIECC.

B PE3YIbTATC OCBOCHUA JUCHUIIJIMHBI CTYACHT JOJIZKCH:
v

3HaTh:

v’ KJIaCCU(HKAIHMIO, CBONCTBA, TEXHOJIOTHIO MTOJYUYCHUS U IIPUMEHEHHS] OCHOBHBIX MaTepHajioB
ANEKTPOHHOW TEXHUKHU;

v' (pu3nUecKre OCHOBBI 0a30BBIX METOIOB U3MEPEHHS M KOHTPOJIsSI CBOMCTB MAaTEPUAIIOB JIEKTPOH-
HOM TEXHUKH;

YMeTh:

v’ nenath 000CHOBAHHBIN BEIOOP MaTEPHAIOB /ISl KOHKPETHOTO IPUMEHEHHS B TEXHOJIOTHH M3]1€-
I BHGKTpOHHOﬁ TEXHUKU C y‘-IéTOM CBOfICTB, OKCILTYaTallTUOHHBIX XapPaKTCPUCTHUK U BIIUAHUA
BHEIIHUX (haKTOPOB;

v’ pabotarh ¢ MHPOPMAIIMOHHO-CIIPABOYHBIMU U IIOUCKOBBIMH CHCTEMaMH JUIs TOMCKa HH(opMa-
[[UU TI0 MaTepuanaM dJIeKTPOHHOM TEXHUKH U X CBOMCTBAM, OPUEHTHUPOBAHHO Ha PEIICHHE 3a
Ja4 B mpodeccuoHanbHON 001acTH;

v/ MCIOJIb30BaTh MaTEMATHYECKHIA armapar Juls pacyeToB CBOMCTB MaTepHasoB.

Baagern:

v/ HaBBIKAMH pacyeT a, U3MEPEHUS U KOHTPOJISI OCHOBHBIX TAPaMETPOB MaTepUaIOB DJIEKTPOHHOM
TEXHUKH;

v/ HaBBIKAMH CaMOCTOSTEIILHOTO U3YYEHHS M PEIICHUS BOIIPOCOB U 3a/1a4 MAaTEPUAIOBETIECKOTO
acrekTa B mpodeccuoHaIbHOM 001acTH.

4. Copep:kaHue U CTPYKTYpPa AUCHMILIUHBI

4.1. Conepxxanue pa3iesioB IUCHUNIHHBI

B Tabauue 1 mpuBoAUTCS ONMUCaHUE COAEPIKAHUS TUCIUILIIMHBI, CTPYKTYPHUPOBAHHOE O pa3-
JieNaM, ¢ YKa3aHHeM I10 KaXXJI0My pa3zesy KOJI0B KOHTPOJIMPYEMOM KOMIIETEHIIMU U (OPM TEKYIIEro
KOHTpOJIS: 3amuTa JabopatopHoii padotsl (JIP), komtokBuyMm (K), TectupoBanue (T).

Ta6muma 1. Codeporcanue pazoenos oucyuniunol

Ko,
A ®opma
Haumenona KOHTPOIHMPY- TeK
- - y"_[e_
Ne Coaep:xanue pa3aeja eMoi KomIe-
HHe pa3jeJia 0 KOH-
TeHI UM (WU
TPOJIs
ee 4acTHu)
1. | Knaccuguxa- KJ'IE[CUCI/I(bI/IKaI_[I/Iﬂ W Ha3HAYCHHUC MAaTCPUAIIOB JJICK- K-3 T,
uus 1 odmue |[TPOHHOW TEXHHUKHU. POnb MarepuanoB B pa3BUTHH DJIEK-
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CBeJeHHUS 0
CTpOEHHE Ma-
TepHaJIoB
3JIEKTPOHHOM
TeXHUKHU

TPOHHOM TEXHUKH.

OO01mue ToNoKeHUs: 0 CTpOeHUHU TBepAbix Ten. Oco-
OCHHOCTH XHMHYECKOW CBS3U. DJIEMEHTHI CTPYKTYPHOU
kpuctamorpadpuu. JlegeKkTbl KpUCTaUIMYECKOH CTPYK-
TYpbI. DJIEMEHTBI 30HHOUN Teopur. OCOOCHHOCTH 30HHOM
CTPYKTYpbl METAJIJIOB, IMOJIYIPOBOJHUKOB U TUAIEKTPHU-
koB. Pacnpenenenne @Pepmu-upaka u Makcpeiia
bonbumana. [I10THOCTE 3JIEKTPOHHBIX COCTOSIHUM.

JIP

IIpoBoaHuKkHU

@dusnyeckas mpupoaa 3IEKTPONPOBOAHOCTH MeETal-
n0B. TemneparypHas 3aBHCUMOCTb YAEIBHOIO COIPO-
TUBJICHUS MeTau1oB. CONPOTHBICHNE METAIJIOB Ha BBI-
COKHX YacTOTaXx.

BnusiHue CTpyKTYpHBIX Ne(EeKTOB Ha yIEIbHOE CO-
IPOTUBJIEHHE METAJUIOB. Y IEJIBHOE COIPOTUBJIICHUE Me-
TAJUTMYECKUX CIUIaBOB.

ConpoTuBJeHNE TOHKHX TUIEHOK. PazmepHsiit a3 ekt
YICIBHOTO COPOTHBIICHHUS.

CBepXIIpoBOIMMOCTh M €€ TNPUMEHEHHE B HayKe M
TeXHHKe. Marepuanbl BBICOKOTEMIIEPATYPHOH CBEpX-
POBOIUMOCTH.

Knaccudukamuss npoBogHUKOB. MeTayuibl BBICOKOH
IPOBOJIUMOCTH. MeTalyibl C TMOBBIIICHHBIM YAEIbHBIM
conpotuBieHueM. [Ipumon.

I1K-3

Hoay-

NMPOBOHUKH

CoOCTBCHHBIE W TIPUMECHBIC TIOJNYNPOBOJHUKH, WX
SHepreTudeckne auarpammbl. CTaTUCTUKA HOCHUTENEH
3apsiia B COOCTBEHHBIX W MPHUMECHBIX MOJIYIPOBOIHU-
Kax. YCJIOBHUS AJEKTPOHEUTPATbHOCTH B COOCTBEHHBIX U
MPUMECHBIX TOJIYIIPOBOJHUKAX. TemriepaTypHas 3aBU-
CUMOCTh ITPOBOJIMMOCTH MOJYIIPOBOJHUKOB.

®dotomnornonieHue 1 ¢GOTONPOBOAUMOCTh. HepaBHO-
BECHBIC HOCUTENHU 3apsiaa. ['eHepanus U peKoMOMHAIINS
HEpPaBHOBECHBIX HOCUTENIEH 3apsijia B OJIYITPOBOTHUKAX.

DIIEKTPONPOBOIHOCTh MOJTYNPOBOAHUKOB B CHUIIBHOM
anekTpudeckom mnojue. Ipdexr ["anna.

MeTonbl OYMCTKM W BBIPALIMBAHUS TOJYIPOBOIHU-
KOBBIX KPUCTAJLIOB.

OcHOBHBIE CBOWCTBAa Te€pMaHUs U KPEMHHS, OCOOECH-
HOCTH TEXHOJIOTMH W obyiactb mpumeHeHus. [lomympo-
BOoAHUKOBEIC coenuHeHus A3B5, A2B4, A4B4.

I1K-3

AKTHBHBIE
H
NacCUBHEIE
JHJIEKTPUKH

OcCHOBHBIE XapaKTEPUCTUKHU PA3IUYHBIX TUIIOB MOJIS-
pU3aluu JUAJIEKTPUYECKUX MaTepHaJIOB. JIEKTPOIPO-
BOJHOCTh JIMAJIEKTPUKOB. OJIEKTpPHUYECKAasT MNPOYHOCTH,
ANIEKTPUUYECKUI M TeroBoi npoOoi. PasmepHslil 3¢-
dexr.

JusnexTpuueckue NOTepH, (QU3HMUECKUE TNPUUMHBI
CyIIECTBOBAHUS IUINIEKTPUYECKUX IOTEPh B MaTepHa-
nax. TaHreHe AUDIIEKTPUYECKUX ITOTEPD.

[TaccuBHbIE IUANEKTPUKHA. OCHOBHBIE CBEIAEHUS O
CTPYKTYpe ¥ (U3MUECKHUX CBOICTBaxX MOJIMMEPOB.
[TnactMaccel. DeKTpoU30AIUOHHbIE KoMOayHAbl. He-
oprannueckue crékina. Kepammueckue marepuansl. Cu-
TaJUIBL.

I1K-3




AKTHUBHBIE AUANEKTpUKHU. [Ipupoaa CerHeTo’neKTpu-
koB. Cernerosnektpuku. IIbezonnexkrpuku. [luposnex-
TPUKH. DIIEKTPETBHI.

5 | Marnmrusie Knaccudukanus BemecTB 1o MarHUTHBIM CBOMCTBaM. IK-3 T
" | marepmaam |IIpuposia Marnetmsma. OCOOEHHOCTH HaMarHMYMBaHHUS ’
MmaTtepuanoB. KpuBas HamarHu4duBaHus (eppoMarHeTH- K,

ka. MaruutHbiit tucrepesuc. Iddexr bapkraysena. Jlo- JIP

MEHHas CTPYKTYpa.
MarauroTBep/iple U MATHUTOMSTKHE MAaTepHalIbl U UX
OCHOBHBIE XapaKTEPUCTUKH.
MarauTHbele MaTepuasbl CHENUAIBHOIO HAa3HAYEHUS.
IIM/I —cTpykTypbl. HaHOKOMIIO3UTHBIE MarHUTHBIE Ma-
tepuaibl. PazmepHsiii 3 dexr.

IepcnexkTus-

6 HbIe [1K-3 T,
MaTepHaibI HanomaTepuaiibl 1 HAHOCTPYKTYPBI. K
3JIeKTPOHUKH Marepuaibl 3KCTpEMAIbHON 3JIEKTPOHUKH ’
JIP

4.2. CTpyKTypa AMCHMILIHHBI

Tabnuua 2. Obwas mpyooemkocms oucyuniunsl cocmasinsiem 3 3auemusix eounuyst (108 uaca)

TpynoémkocTb, 4achl

Bun padorsl
2
Bcero
cemMecTp

O0mas Tpy10eMKOCTh (B 4acax) 108 108
KonTakTtHas padora (B yacax): 68 68
Jlexrum (JI) 34 34
JlabopaTtopusbie padoTs (JIP) 34 34
CamocrosiTebHas padora (B yacax), B TOM 31 31
YHCJle M KOHTAKTHAsA:

CaMoCTOATEIbHOE N3YUYEHHE PA3ACIOB 31 31
IToaroroBka M NPOX0KIEHUE MPOMEKYTOY- 9 9
HOW aTTecTalluu
Buja npoMeKyTOYHOM aTTeCTalHu 3a4er c oneHkoM

4.3. JlekunoHHBIE 3aHATHA

Tabnuna 3. Ilepeuens mem 1eKYyUOHHBIX 3aHAMUL

Ne
Tema
n/n
1 Knaccugukaius 1 HazHaueHHE MaTepHaiOB AIEKTPOHHON TEXHUKH.
2 OO111e MoI0KEHHs 0 CTPOSHUH TBEPBIX Tell. 30HHAS CTPYKTYpA.
3 MerTansl. D1€KTpOIPOBOAHOCTh METAJUIOB U METAJIIMYECKHUX CIUIABOB
4 CBepXMnpOBOIHUKH U UX IPUMEHEHHE B HAyKe U TEXHHKE.
5 Marepuansl BEICOKOTEMIIEPATYPHOUM CBEPXITPOBOJAUMOCTH.
6 [TonynpoBoguuku. CoOCTBEHHAs U PUMECHAsi IPOBOJAUMOCTb.
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DNEKTPONPOBOJHOCT MOTYIPOBOJHIUKOB B CHIIBHBIX AJIEKTPUUYECKUX MOJIAX. DdPexT

7
I'anna.

8 DoTONPOBOAUMOCTD U (HOTONOIIIONIEHHE [TOTYITPOBOIHUKOB.

9 MeToap! BEIpalIMBaHus U YIPABIICHUS CBOMCTBAMMU ITOJIYIIPOBOJIHHUKOB

10 Kpemnuit u repmanuii: CBOMCTBA, ITOJy4YEHUE U IPUMEHEHUE DJIEKTPOHHOM TEXHHUKE.

1 JMdIeKTpuKy: noJIsIpu3anus, IUIEKTPUYECKUE IIOTEPH, MIEKTPOIPOBOIHOCTD U HJIEK-
TPUYECKasl IPOYHOCTD.

12 [TaccuBHBIE TUAIIEKTPUKH: IUIACTMACCHI. 3JIEKTPOU3OJIALMOHHBIE KOMIIAYHbI, CTEKIIA,
CUTaJUIbI, KEpaMUKa.

13 AKTUBHBIE JUAJICKTPUKU: TTHE303JIEKTPUKH, MUPOIICKTPUKH, IIEKTPETHI.

14 MarnuTHble MaTepuainsl. [Ipuposa MaraeTnsamMa 1 0COOEHHOCTH HaMarHMYMBaHUS Ma-
TEPHUAJIOB.

15 MarsuTHbIE MaTEpHAIIbI CIEUAIBHOrO HazHayeHus. LIM /] —cTpykTypbl

16 Hanomarepuaibl 1 HAHOCTPYKTYPBI B JIEKTPOHHUKE. .

17 Matepuainsl 3KCTpeManbHON IEKTPOHUKHU

4.4. llpakTuyeckue (CeMuHapcKue) 3aHATHS

[TpakTrueckue 3anstust (CeMUHApCKUE 3aHATHS) HE IPEyCMOTPEHBI PO paMMOi




4.5. JlabopaTopHbie padoThI

B ta6mune 4. [IpuBoauThCs IEpedeHb TeM JJa0OPATOPHBIX 3aHATHHA U C YKa3aHUEM KOHTPOJIUPY-
€MBIX KOMIIETEHIIUH.

Tabauya 4. llepeuenv nabopamopHulx pabom

Kon
KOHTPO-
Ne HaumeHnoBaHue 1a00paTOpHbIX padoT TpYenol
KOoMIIe-
H/n TCHIHHU
(usm ee
4aCcTH)
1 | Onpenenenue Tuna NpoBOJIUMOCTH MTOJIYIIPOBOIHUKOBBIX MaTEpHAIOB IK-3
2 | U3mepenue yIeabpHOro COPOTUBIICHUSI 00BEMHBIX MOJYITPOBOIHUKOBBIX Ma- I1K-3
TEPUAJIOB
3 | Onpenenenue MUPUHBI 3aIPEIIEHHON MOTYITPOBOIHUKA 1K-3
4 | U3mepenue 31eKTpOIpOBOJHOCTH TIEHOUHBIX MOJIYIIPOBOIHUKOBBIX CTPYKTYP IK-3
5 | 3Mepenue BpeMeHH KU3HH HEOCHOBHBIX HOCHUTENEH 3apsaa 1K-3
6 | OnpeneneHne KOHIEHTPAIIMU HOCUTENIEH 3apsiaa 1o uamepenusm D J]C-Xomna 1IK-3
7 | DnexTpuuecKkue U TEPMOIJIEKTPUUECKHE CBOMCTBA IPOBOIHUKOBBIX MaTepra- IK-3
JIOB
8 | HUccnenoBanue cBOMCTB MarHUTOMSTKMX MaTEpUajIoB 1IK-3
4.6. CamocTosiTe/IbHOE H3YUeHHE PA3/1eJI0B TN CUUIIIMHBI
Tabmuua 5. Bonpocsi, 8blHOCUMblEe HA CAMOCMOAMENbHOE U3YUeHUe
Kon
KOHTPO-
Ne Jaupyemoii
o/ Bomnpocsl KoMIIe-
TCHIHHU
(nu ee
YacTH)
1 Crnnasel BeicOoKoro conpoTuBienusd. [Ipunou. Hemeraninueckue npoBoasime [IK-3
CILJIABB.
) [TonynpoBonHukoBbie coearHenust A2B6, A4B6 u TBepable pacTBOPHI HA UX K3
OCHOBE: OCHOBHBIE CBOMCTBA U 00JIACTH MPUMEHEHHUSL.
3 TepmoranbBaHOMarHUTHBIC SBJICHHS B TIOJYNpoBoAHUKaX. D dexT Xoia. MK-1,
D¢ ekt 3eedbeka. Dpdekt IlenpThe.
TepmoanexTpuueckue Matepuaisl. TepMoanekTpruueckas JOOPOTHOCTD.
4 CBoiicTBa 1 MapaMeTpbl MaTEPUAIIOB JIJIsl TEPMODJIEKTPUUYECKHUX MpeoOpazoBa- K3
tenei. OcOOCHHOCTH KOHCTPYKITUU U TEXHOJOTUN U3TOTOBJICHUS TEPMOIJICK-
TPUUYECKUX XOJIOAUIBHBIX MOYJIEH.
5 Kunkue kpucramibl: Kjaaccu@ukanus, CBOWCTBA U MPUMEHEHHE. IK-3
6 MarHuToOMSTKHE U MarHUTOTBEPbIE MaTEPUAIIBI: OCHOBHBIE XapaKTEPUCTHKH [IK-3
U TIPUMEHEHHUE.

4.7. KypcoBas pa6ora

KypcoBast paboTta He npexycMOTpeHa MporpaMmoi.
S. OneHo4YHbIe MaTEePHAIBI VIS TEKYLIEro U py0esKHOro KOHTPOJIsl yCIIeBaeMOCTH
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1 MPOMEKYTOYHOH aTTecTaluu

OneHouyHble MaTepUAIIbl JUIsl TEKYLIET0, pyOEXHOT0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUHON
aTTEeCTAllMd CTYACHTOB IO JUCIMILIMHE OINPEIENSIOTCS y4eOHBIM IUIAHOM 00pa30BaTENIbHOM IMPO-
rpaMMBbl M JCHCTBYIOIIUM IOJIOKEHUEM O OaJIbHO-PEHTHHIOBOI CHUCTEME aTTeCTallud CTYIEHTOB
oOyJaromuxcsi Mo TporpaMMam BbICIIero oOpasoBanus KaGapauHo-bamkapckoro yHuBepcutera
(ITpukaz Ne 159/0 ot 31 aBrycra 2017r.). [Ipu arrecTanuu o0ydaronmxcs ONEHUBACTCSI KAYeCTBO pa-
0OTHI Ha 3aHATHSAX (YMEHHE BECTH JTUCKYCCHIO, CIIOCOOHOCTh YETKO (POPMYJIMPOBATH CBOM MBICIIH),
YPOBEHb MOJIFOTOBKU K CAMOCTOSITEIbHOM JI€ATEIbHOCTH, KaYeCTBO BBIMOJHEHUS 3aaHuil (KypCcoBOH
paboThI, Ta0OPAaTOPHBIX padoT U ap.). Tekymmid u pyOeKHBI KOHTPOJIb YCIIEBAEMOCTH CTYJICHTOB I10
JTUCITUTLIMHE TTPOBOAMTHCS MO TPEM KOHTPOJIbHBIM ToukaMm. B konme 1/3 cemectpa 1-s1 KOHTpOIBHAS
TOYKa, BTOPasi KOHTPOJIbHAS TOYKa- KOHEIl 2/3 ceMecTpa, a TPeThsl KOHTPOJIbHAS TOUKA MOCIICTHUE JIBE
Henenu cemectpa. Pacrpenenenue 6ayuioB B pamMkax OajuIbHO-PEUTHHTOBOW CHCTEMBI aTTECTALlUU
CTY/ZICHTOB IIPUBEJICHO HIKE:

Tabnuna 6. Pacnpedenenue bannos mexkyuje2o, pyoesicHo20 KOHmMpPois U IK3amMeHa

No Oo6uasn 1-1 TOUKA 2-91 TOUKA 3 Touka
cymma
1. | Tekymmii KOHTPOJIb
MOCEIICHHE 3aHATHI 10 6an- 3 3 4
JIOB bamna Oaia Oamna
BBIIIOJIHEHME U 3alIuTa J1abo- 21 7 7 7
paTOpPHBIX paboT Oan OayoB OayoB OaIIIoB
2. | Pybe:xxHblii KOHTPOJIb
TECTUPOBAaHUE 15 6an- 5 5 5
JIOB 0aJI0B 0asIoB 0anIoB
KOJUJIOKBUYM 24 8 8 8
bamna 0asoB 0asoB 0annoB
Hroro 70 23 23 24
0aJL10B oas1a o0as1a 0as1a
3. | Dk3amen 30 min — 15, max — 30
0aJL10B 0ajL10B

5.1. KosutoxkBuym

B cemectpe mpoBosATCs 3 KOJUIOKBUYMA, KaXKIbIi M3 KOTOPBIX OLIEHUBAETCS B npenenax ot 0
1o 8 6amioB. Takum 006pa3oM, MaKCUMaJIbHOE KOJIMYECTBO OAJIIOB, KOTOPBIE MOKET MOTYYUTh CTY-
JICHT IIPY YCJIOBUU YCIEIIHON CIaul TPEX KOJJIOKBUYMOB PaBHO 24.

Ha konmnokBuymax KOHTpOIUpyeTcs: (GOPMUPOBAHUE JIEMEHTOB 00IIeTpodhecCuOHATBHBIX
xkommnerenuii I1K-3. Hike npuBeneH npumepHsblii iepedyeHb BOIIPOCOB U 331aHUH, BBIHOCUMBIX Ha
KOJUIOKBUYMBI:

1-xonnoxeuym(Paszoen 1,2):

1. ITepeuncanTe TUIBI XUMUYECKOM CBSA3HU B TBEPABIX TEJIAX U JANTE KPATKYIO XapaKTEPUCTUKY.

2. llepeuncaure aeeKThl KPUCTAIUTMYECKON CTPYKTYPHI U IaiiTe KPATKYIO XapaKTEPUCTHKY.

3. IIpuBenute KnaccupUKAINIO KPUCTATUIMUECKUX CUCTEM U OTTMCAHWE OJTHON U3 HUX..

4. [Taiite onpenenenue noiumMoppusmMa, puBeIUTE IPUMEPHI AJNIOTPOITHBIX MOIU(UKAIIUI BEIIECTB.
6. OxapakTepu3yiTe KpUCTAUNIMYECKYIO CTPYKTYpY THIIA ajiMa3a.

7. OnumuTe KPUCTAIUINYECKYIO CTPYKTYpY TUNa chajepura.

8. Paccumnraiite mnotHocTh ynakoBku atoMoB B [1K, I'TIK n OLIK kpuctammmyeckux pemerkax.

12. CkonbKO aTOMOB NIPUXOAUTCS HA DJIEMEHTAPHYIO STYEHKY B MOHOKPUCTAIIJIE ApCEHUA rajius?
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14. Beipa3uTe MOBEPXHOCTHYIO TUIOTHOCTh YHMaKOBKHA aToMOB B TuiockocTH (100) moHokpucramia Si
yepes Mepuo/Jl pelIeTKH, UCIONb3ys HE0OXO0IUMBbIE CIIPaBOYHBIEC JJaHHBIE.

18. Beruuciure paccTossHue MEXIy OMMKANIINMU aTOMAMH B KPUCTAJUTMUECKOH pelieTKe BoIbhpama,
UCIIOJIB3YS] HEOOXOAMMbIE CIIPABOYHBIC JIaHHBIE.

19. Boruncnure paccTosiHUE MEXIY OMMKaWIIMMU aTOMaMU B KPHCTAUTMYECKOH pelIeTKe KpeMHUs,
UCIIOJIB3YSl HEOOXOAMMbIE CIIPABOYHBIE IaHHBIE.

20. JlaiiTe onpenenaeHe aHU30TPOIIMU CBOMCTB TBEP/BIX TEJ, HA30BUTE PUYMHbBI AHU30TPOIHH.
21.IIpuBeauTe CXeMbl SJHEPreTUYECKUX 30H METAIIOB, IOJIYIPOBOJHUKOB U TUAIEKTPUKOB. CpaBHUTE
110 CTPOEHHUIO.

22. BeiBenute GopMysy pacyeTa INIOTHOCTHU 3JEKTPOHHBIX COCTOSHUN B MpUOIKeHuu 3(hPeKTHBHON
MAacCBhl.

23. MI3110:KUTE OCHOBBI AJIEKTPOIIPOBOTHOCTH METANIOB Npuommkennu pyae u Jlopenia.

24. BeiBeaute GopMyIry pacuéTa 3JIeKTPOIPOBOJIHOCTH B KIIACCHYECKOM MPHUOIMKEHUH.

25. Ilpunon: pa3HOBUIHOCTH, CBOMCTBA U IPUMEHEHUE.

2-1 konnoksuym(Pazoen 3,4):

1. Maiite onpezeneHre COOCTBEHHOTO U MIPUMECHOIO MOJIYNPOBOAHMKA. 300pa3ute 30HHYIO CTPYyK-
Typy COOCTBEHHOI'O IIOJYIIPOBOIHUKA, JOHOPHOT'O U aKLIENITOPHOT'O MOJIYIPOBOJHUKA.

2. O0ObscHUTE, KaK HATH KOHLIEHTPAL[MIO OCHOBHBIX U HEOCHOBHBIX HOCHUTENEH 3apsja B 3JIEKTPOH-
HOM IOJIYIIPOBOJIHUKE C U3BECTHOM CTEINEHBIO JIETUPOBAHUS HA yYaCTKE UCTOIICHUS IPUMECH.

3. OObsAcHUTE, KaK HalTH KOHLIEHTPALMI0 OCHOBHBIX U HEOCHOBHBIX HOCUTENEH 3apsijia B AbIPOUHOM
MOJIYTIPOBOJJHUKE C U3BECTHOM CTENEHBIO JIETUPOBAHUS HA YYACTKE UCTOILEHUS IPUMECH.

4. N3006pa3ure TeMrepaTypHyO 3aBUCUMOCTb PaBHOBECHOW KOHIIEHTpALlUU HOocuTelnel 3apsiia B co0-
CTBEHHOM HOJyNpoBogHUKE. OOBSACHUTE, KaK 110 3TOM 3aBUCUMOCTH OIPEAEIUTh LIUPUHY 3aIpe-
IIEHHOW 30HBI MOIYIPOBOHHKA.

5. N300pa3ute KaueCTBEHHO TEMIEPATYPHYIO 3aBUCHMOCTh PAaBHOBECHOW KOHIICHTPALIUH AJIEKTPOHOB
B JJOHOPHOM I10JIyIIPOBO/IHUKE B IIUPOKOM HMHTEpBajie TeMIepaTyp. YKaKUTe TeMIepaTypbl Uc-
TOILEHUS IPUMECHU U Tepexojia K COOCTBEHHOW TPOBOAUMOCTH.

6. OT KakMX XapakTEpUCTUK MOJYNPOBOJHUKOBOIO MaTepHaja 3aBUCUT TEMIIEpaTypa UCTOLICHUS
npumecu?

7. 3anuinTe yclI0BHE KBa3WHEHUTPaIbHOCTH IS MOJYIPOBOAHMKA, JETHPOBAHHOIO OJHOBPEMEHHO
JIOHOPHOM M aKIIENTOPHOW MPUMECHIO.

8. CKOJIBKO 3JIEKTPOHOB HaxoJIUTCsl Ha ypoBHe depMH B COOCTBEHHOM IOJYNPOBOJHHUKE MPU KOM-
HATHOU Temmeparype?

9. O0BsAcHUTE, Kakasg U3 JIbIPOK 00janaeT OoJblIel SHeprueil: B IEHTPE BAJICHTHOM 30HBI WM Y €e
NOTOJKA?

10. YcraHoBUTE B3aMMOCBA3b MEXY JOHOPHBIM WM aKLENTOPHBIM IMOBEJEHUEM IIPUMECEN 3aMellle-
HUS B KOBJIEHTHBIX MOJYIIPOBOIHUKAX U BAJIEGHTHOCTHIO IPUMECHOIO aTOMA.

11. O6bsacHUTE, KaK ONPEIETUTh TUIl OCHOBHBIX HOCUTEIIEH 3aps/ia B MOIYIPOBOIHUKE MO0 U3MEPEHU-
am DJIC Xomna.

12. O6bsacHUTE, KaK ONPEIETUTh TUIl OCHOBHBIX HOCUTEINIEH 3aps/ia B MOIYIPOBOIHUKE MO0 U3MEPEHU-
am tepmo-21C.

13. KakoBo OTHOIIEHHE 3JEKTPOHHOT'O TOKA K JBIPOYHOMY B cOOCcTBeHHOM repmanuu npu T=300 K?

14. KakoBO OTHOIICHHE JIEKTPOHHOTO TOKA K JBIPOYHOMY B COOCTBEHHOM apceHue ramtus T=3007?

15. Beerna a1 MOXHO yTBEp)KIaTh, YTO Mbl MIMEEM JEJI0 C COOCTBEHHBIM IOJYIIPOBOJHUKOM, €CIIH
€ro yJeJbHOE CONPOTUBIIEHHE OIM3KO0 K coOcTBeHHOMY? [louemy?

16. Ha3zoBuTE OCHOBHBIE MEXAHU3MBI PACCESHUS HOCUTENEH 3apsia B OJyNpoBOAHNUKaxX. KakoBsl aJis
3TUX MEXaHU3MOB TEMIIEPATyPHbIE 3aBUCUMOCTH MOABHKHOCTH?

17. JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY KPEMHUS U T€PMAHUS KaK MaTEpUajIoB IEKTPOHUKH.

18. Ha3oBuTe OCHOBHBIE 00JIaCTH IPUMEHEHUSI KPEMHHUS U TePMaHUs B AJIEKTPOHHON TEXHHUKE.

19. OxapakTepu3yiTe KpUCTAUIMUECKYID CTPYKTYpY M XUMHYECKYIO CBS3b B IOJIYIPOBOJHUKAX
AIIIBV.
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20. IToyuemy y aHTUMOHH]IA UHMS COOCTBEHHAS yeIbHAs MPOBOAUMOCTH OMPEACIAETCS TOJIBKO KOH-
HEHTpaLrel 3JIeKTPOHOB, a BKJIAIOM JBIPOK MOYKHO NMPAKTUYECKH MpeHeOpedb?

3-u konnoksuym (Pazoen 5,6):

1. Ha3oBuTe OCHOBHBIE MEXaHU3MbI IPOOOS TBEPBIX TUIIECKTPUKOB.

2. Kakoil Mmexanu3m npo0osi xapakTepeH s JUJIEKTPUKOB IIPU UMITYJIbCHOM BO3JEMCTBUM BBICOKOIO
HanpsHKeHus?

3. Kak olieHuTh HampshKEHUE TEIJIOBOTO MPOOOST TUAIIEKTPUKA?

4.Yto Takoe nudnextpuueckue notepu? Kakue (axToppl BIMSIOT Ha TUAIIEKTPUYECKHE MOTEPH B
TBEPJBIX JUAICKTPUKAX?

5. [lonumepHbie AUDTEKTPUKHU: 0OIIasi XapaKTEPUCTUKA U MPUMEHEHHUE B 3JICKTPOHHOM TEXHUKE.

6. Kaxoil u3 noJaMMepHbIX TUAJIEKTPUKOB CHIIbHEE HarpeBaercs B BU anexTpuueckom mosie: NOIU3TH-
JIeH WY TOJUBUHIWIXJIOpU?

7.U3 kakoro Marepuana Bsl mpemaraere usroroButh uzonstop CBUY pazbema: u3 mnosnurer-
padropaTriieHa uian nojudTUiIeHTepedTanara? [Touemy?

8. Ouenute HanpsKeHUe Mpo0os AJIs MIICHKU NOJUUMHUAA TONIUHONW 50 MKM B OJTHOPOJAHOM 3JIEKTPHU-
YEeCKOM I10JIE.

9. OtieHuTe HarpsHKEHUE MPoOos I TUICHKUA MOJUITIIeHa ToMuHON 100 MKM B OZJHOPOJAHOM 3JICK-
TPUYECKOM TIOJIE.

10. Mcionb3yst cipaBOYHbIE JJaHHBIE, HAWIUTE OTHOLIEHUE YJEJIBbHBIX JAUAJIEKTPUUECKUX MTOTEPH B IO-
mustuneHe u [I1BX npu oquHaKOBBIX YCIOBUSIX IKCIUTYaTallHH.

11. Haiinute ynenbHble OUAIEKTPUUYECKHUE MOTEPU B IUIEHKE JIaBCaHA IIPU HANpspKeHHOCTH nods 105
B/M Ha yactore 1 MI 1.

12. Bnusinue cocTaBa CTEKJIa Ha €ro CBOICTBa.

13. Knaccuduxaius cTekos o TeXHH4eCKOMY Ha3HAuYEHHUIO.

14. Haiiaure OoTHOIIEHHE TEMIEPATYPHBIX KOA(PHUIMEHTOB PACIIMPEHUS JIEKTPOBAKYYMHBIX CTEKOJ
mapku C37 u C90.

15. lna kakoro U3 MaTepuaioB (KBapIl WM CHIIMKATHOE CTEKJIO ¢ O0nbIuM conepxkanueM Na20) miu-
pe UHTEpBaN pa3MsAr4eHus?

16. Knaccuduxanuss MarHuTHBIX MaTepHalioB MO CBOMCTBAM U TEXHUYECKOMY Ha3HAYEHUIO.

17. Kakne MarHuTOMsIrKMe MaTepuaibl UIMEIOT BBICOKOE 3HAYEHUE MAarHUTHON NMPOHMUIIAEMOCTH B Clla-
OBIX MarHUTHBIX TTOJISIX ?

18. KakoBo BiMsiHHE KpEMHMSI Ha CBOMCTBA 2JIEKTPOTEXHUUECKOM cTamu?

19. KakoBbI 4aCTOTHBIE XapaKTEPUCTUKU BHICOKOIIPOHHUIIAEMbBIX U HU3KOIIPOHULIAEMBIX (heppUTOB?

20. Knaccudukanus HaHOMaTepHaIoB MO pa3MepHOMY (haKTopy.

21.IlpuBenuTe nprUMepbl HAHOCTPYKTYp THUIIA: KBAHTOBAsi TOUKA, KBAHTOBAs sIMa, KBAHTOBAs IIPOBOJIO-
Ka.

Memoouueckue pexomenoayuu

[Ipu moAroToBKE K KOJUIOKBUYMY CIIEYET, MPEkK]IE BCEro, MIPOCMOTPETh KOHCIEKTHI JICKIUH U
OTMETHUTH B HUX MUMEIOIIMECS] BOMPOCHI KOJUTOKBUYMa. Eciu kakue-To BONPOCH! BEIHECEHBI MPeToaBa-
TEJeM Ha CaMOCTOSTEIbHOE M3YYCHHE, CIEeyeT 0OpaTUThCS K y4eOHOM IuTeparype, peKOMEHIOBaH-
HOM TIpernoiaBaTesieM B Ka4eCTBE MCTOUYHHKA. [Ipr MOATOTOBKE K KOJIJIOKBUYMY TaKKe€ PEKOMEHIYeT-
sl OCELIEHNE KOHCYIbTAlMNA AJI1 CBOEBPEMEHHOTO CHATHS BOSHUKIIUX BOIPOCOB B MPOIIECCE MOATO-
TOBKU. KOJJIOKBUYM ITPOBOJUTHCS B BUI€ YCTHOT'O ONPOCa U COOECEeI0BAaHUS CO CTYIEHTOM.

Kpumepuu oyenusanus

CreneHb MOATOTOBJICHHOCTHU CTYJACHTA Ha KOJJIOKBUYMEC OLCHHBACTCA IO CICAYIOIIUM KPUTEC-
pyuAaAM: - ACHOCMb, YemKoCmsb U 00KA3ameIbHOCIb UJIONCEHUS. OMEEMO8 Ha eonpocsl, - e1aoeHue cne-
UUAIIBHbIMU MEPMUHAMU, CUCMEMHOCNb 3HAHUU NO meme KoJulokeuyma. Hixe IpUBCACHA IIIKajla
OLICHUBAaHMA.
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Tabmuua 7. Kpumepuu oyenusanus cmyoenma Ha KOJLIOKEUYMeE

Onenka

2 0a1a
«HeynoBJieTBOpUTEILHO»

4 6anaa
«Y10BJIETBOPUTEIHHOY

6 6a/10B
«Xopowmo»

8 6a10B
«OTJIHYHO»

CrygenT He 3Haer
3HAYUTEJIBHON 4YacTu
BOIIPOCOB, JIOIIyCKAeT
CYLIECTBEHHbIE OIINO-
KN B OTBCTax Ha BO-
MIPOCHI

CryneHT  moBepx-
HOCTHO 3HAaeT BO-
IIPOChl  KOJIJIOKBUY-

Ma, OOITyCKacT HeE-
TOYHOCTH B OTBCTC
Ha BOIIPpOC

CryzneHT XOpolo 3HaeT Ma-
Tepuai, I'paMOTHO M IO CY-
LIECTBY M3J1araeT ero, JO0IycC-
Kasi HEKOTOpble HETOYHOCTH B
OTBETE Ha BOIPOC

CryaeHT B moJ-
HOM o0BeMe
3HaeT mMaTepuall,
IrPaMOTHO U TIO
CYILIECTBY H3Ja-
raetr ero, He Jo-
myckas  Cylie-
CTBEHHBIX  He-

TOYHOCTEA B OT-
BETE Ha BOIPOC.

5.2. TecThl

TecTtupoBanue o U3ydaeMbIM pazzenaM npoBoauTcs 3 pas3a B ceMecTp. Ha tectax KoHTposupy-
eTcst GopMUPOBaHUE AIEMEHTOB TIpodeccnonanbHoi komnerennuu [1K-3. Hike npuBeaeHb! 00pasiisl
TECTOBBIX 3aJaHUI:

3adanue 1. Ilpu 0oOpa3oBaHUH ... CBA3U MPOUCXOAUT 00OOIIECTBIEHNE BAIEHTHBIX JIEKTPOHOB B3au-
MOJICHCTBYIOIINX aTOMOB B 00bE€Me BCEr0 KpHCTaLIA.

+: METaJUINYECKOM
3aoanue 2. Cuibl, BOSHUKAIOIINE MEXKIY TUIOJIHHBIMH MOJIEKYIaMH, HAa3bIBAIOTCSL: . . .

+: OpUEHTALIMOHHBIMU

-: MHyKITAOHHBIMHU

- IUCTIEPCUOHHBIMH

W-W,
kT

3aoanue 3. Fy_;(W,T)=|1+ e[ } - pynkuus pacnpenenenus @epmu — upaka, rne Wr —...

-: CPEIHAS DHEPIUs DIIEKTPOHA
+: sHeprus Pepmu
-. QHCPTHUA COCTOAHUA HA JHEC 30HBI IPOBOJUMOCTHU

3aoanue 4. Temneparypa [lebast 1y OOJNBIIMHCTBA METAIIJIOB JISKUT B MpEJEiax ...

-: 100-200 K
+: 400-500 K
-: 1000-1500 K
3adanue 5.
lgp
I |
I I
7N |

RN s S gy g

VpOEEHE obbeMHoro obpasoa
= |

| 1 o
Ha rpaduke npencraBieHa 3aBUCUMOCTD yIETHHOTO COMPOTHUBIICHUSI METAUTHUECKOH TIIEHKH OT €e
tonuHbl. Ha ydactke Il oTBeTCTBEHHBIMU MEXaHU3MaMH 3a TIEPEHOC 3apsII0B SABIAIOTCS: ...
+: TEpMOAJIEKTPOHHAS SMUCCUS
+: TYHHETUpOBaHHE
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-1 anekrpoauddysus
-! yAapHas HOHH3aLus

3aoanue 6. Cornacuo teopuu bKII mupunaa sHEpreTHUecKoi menu CBEPXIPOBOIHUKA ITPU KPUTHYEC-
CKOH TemriepaType nepexoza Tc paBHa: ...

+:3.52kTc

- kTc

- (%)ch

3aoanue 7. K maTepuajiaMm BbICOKOM MTPOBOJIMMOCTH OTHOCATCS: ...
+: MeIp
-: KOOAJIBT
-: TUTaH
-2 JKeNe30
-: OJIOBO
+: 30JI0TO

3aoanue 8. TlonynpoBOAHUK, B KOTOPOM BIUSHHEM IIPUMECEH Ha JIEKTPO(PHU3HIECKIE CBOMCTBA MOXK-
HO TIpeHeOpeyb HAa3bIBACTCH: ...

~+:c00CTBEHHBIM
3adanue 9. B monynpoBOIHHKE /1 - THIIA YCIOBHUE 3JICKTPOHEHTPATLHOCTH BBIPAKACTCS COOTHOIICHHU-
- o= Po
L py=n,t N,
_ +
+: nn - pn + Nd
. P.+N;j=n,+N,

. pp+N;=np+N;

3aoanue 10.

IIpuBeneHbl TUIIOBBIE TEMIIEPATYPHBIE 3aBUCUMOCTH KOHILICHTPALIMY HOCUTENEH 3apsia IS MOJIYIIpo-
BOJIHHUKA 71 — TUIIA C PA3JIUYHBIM YPOBHEM JerupoBaHus Nai, Na2, Na3.

OO6nacTh ... OTHOCUTCS K TEMIIEPATypHOMY MHTEPBAIy UCTOILEHUS pUMeECEH.

+: 11

-1

- I

3aoanue 11. PacctaBpTe MaTepHalibl MO BO3PACTAHUIO JUTMHBI BOJIHBI MAaKCUMYyMa COOCTBEHHOTO T10-
TJIOLIEHUS

D1: repmannii
D2: xpeMHuni
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D3: apcenup ramius

3aoanue 12.

- E
[IpuBeaeHa TUOBast 3aBUCUMOCTD IIJIOTHOCTH TOKA YEPE3 MOJYIPOBOJAHUK C MHOTOJIOJIMHHON CTPYK-
TYPOU 30HBI TPOBOAUMOCTH OT HAIIPSY)KEHHOCTH MOJIA.
[IpoBOAMMOCTD y4YacTKa ... ONPEAEACTCS ABUKEHUEM TKEIIBIX AJIEKTPOHOB.
-;a
- b
+:.cC

Memoouueckue pexomenoayuu

Tecmbt — 3TO BOIIPOCHI WIIW 3a1aHMS, IIPELYCMATPUBAIOIINE KOHKPETHBIM, KPATKUN, YETKUN OT-
BET Ha UMEIOLHUECS ITAIOHBI OTBETOB. [Ipy caMOCTOATENIBHON NOATOTOBKE K TECTUPOBAHUIO CTYIECHTY
HE00X0UMO:

a) TOTOBSICh K TECTUPOBAHMIO, MpopaboTaTh MH(GOPMALMOHHBI MaTepuan M0 AMCLUILIMHE.
[TpoKOHCYIBTHPOBATHCS C MPETIOAABATENIEM 110 BOIIPOCY BBIOOpaA yIeOHOU JIUTEPATYPHI;

0) 4eTKO BBISICHUTE BCE YCIIOBHUSI TECTUPOBAHMs 3apaHee. 3HaTh, CKOJBbKO TecToB Bam Oyner
IIPEIIOKEHO, CKOJIBKO BPEMEHN OTBOJUTCS HA TECTUPOBAHKE, KAKOBA CUCTEMA OLIEHKH PE3YJIbTAaTOB U
T.J.

B) MpHUCTyMas K paboTe ¢ TeCTaMH, BHUMATEIbHO U 1O KOHLA MPOYTUTE BOINPOC U MpejJiarae-
Mbl€ BapHaHThl OTBETOB. BpiOepuTe npaBuiibHbIE (MX MOXKET ObITh HECKOJIBKO). Ha oTnensHOM nucTke
OTBETOB BBIMUILINTE IIUPPY BONPOca U OYKBBI, COOTBETCTBYIOIIUE MPABUIBLHBIM OTBETAM;

I') B Ipollecce peleHHs >KelaTelbHO MPUMEHSITh HECKOJIBbKO MOAXOJIO0B B PELICHUM 3a/1aHUsl.
OTO MO3BOJISIET MAaKCHMalIbHO THMOKO ONEpHUpOBaTh METOJAMH PEIICHUs, HaXOMs KaXAbld pa3 ONTH-
MaJIbHBIN BapHaHT.

1) ecinu Bel BeTpeTuinu upe3BbIYaiiHO TPyAHBIHN 171 Bac Bonpoc, He TpaThTe MHOTO BpEMEHHU Ha
Hero. Ilepexonure k npyruM tectaM. BepHuTtech K TpyAHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeJIbHO OCTaBbTE€ BpPEMS JJIsi IMPOBEPKU OTBETOB, YTOOBI M30€kKaTb MEXaHMYECKHX
OLIMOOK.

Kpumepuu oyenusanus

Tabnuua 8. Kpumepuu oyenusanus pe3yiomamos mecmuposanus

Onenka
HEYJIOBJIETBOPUTEIBHO YZIOBJIETBOPUTEIILHO XOpOo1LIO OTIINYHO
0 6amioB 3 bauia 4 6ayna 5 6amnoB
Menee 50 % npaBunbHO BbI- | 50-70%  mpaBuinbHO | 71-85% mnpaBune- | 86-100% mnpaBuiib-
MTOJIHEHHBIX 3aJJaHUH. BBIMIOJTHEHHBIX 33/1a- | HO BBINOJIHEHHBIX | HO  BBIIOJHEHHBIX
HUH. 3a1aHUM. 3aJ1aHUMN.

5.3. 3ananus 1Jis1 1aGOPATOPHBIX 3aHATHI

(Konmponupyemovre komnemenyuu 11K-3)

JlaBGopaTopHbIil MPAKTUKYM SIBJISIETCS] BAKHBIM 3JIEMEHTOM O0y4YeHUSs, T.K. IPUBUBAET HABBIKU
CaMOCTOSATENLHON pabOThl HA PA3IMYHOM JJa0OPATOPHOM 000pPYJOBaHHU, YMEHUE MOJIb30BATHCA Pa3-
JUYHBIMHU U3MEPUTEIbHBIMU TPUOOPAMU U HHCTPYMEHTaMU, MPAKTUYECKOTO OCBOCHUSI pa3IUYHBIMU
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METOJIMKAMU U3MEPEHUS TapaMeTPOB MaTepranoB. B paMkax MUCIUTUIMHBI CTYACHTHI IOJDKHBI BbI-
MOJIHUTH 8 1a00paTOPHBIX PadOT, OXBATHIBAIOIINX MIPAKTHUYECKH BCE Pa3/ieibl TEOPETUUECKOIO Kypca.

Ipumep munogoti rabopamopmoii pabomsi

«MeToJIBl ¥ CpelICTBA UCCIICIOBAHUS BEIIECTBA B HAHOKPUCTAUTMIECKOM COCTOSTHHID)
Henp paboTsi:
1. O3HakomiIeHHE C POTOITEKTPUUECCKUMHI CBOMCTBAMU TOIYIIPOBOTHHKA.
2. DKCIIEpUMEHTAJIbHOE OIIPEIETICHUE BPEMEHU KU3HU HEPABHOBECHBIX HOCUTENEH B MOJIYIPO-
BOJIHUKOBBIX 00pa3iiax MeTOJIOM pellakcaruu (OTOMPOBOJMMOCTH.

Koumponvhsie sonpocst u 3a0anusi 015 00nycKka u coavu pabomol

1.Kakue HocuTenu 3apsa Ha3bIBalOTCS PABHOBECHBIMM, @ KAKUE - HEPAaBHOBECHBIMU ?

2. IlpuBeauTe cxemy J1abOpPaTOPHOTO CTEH/IA JUIsl U3MEPEHUS BPEMEHH JKU3HU HOCHTEJEH 3apsia.
3. Ilepeuncinte MEXaHU3MBbI MTOTJIOLICHUS U JaiiTe KPaTKy0 XapaKTepPUCTUKY.

4. Ilpumenenue 3akoHa 3akoH byrepa-JlamOepra-bepa Ha npakTuke.

5. Kakue MexaHu3Mbl reHepaluy IpUBOJAT K MOSBJICHUIO CBOOOIHBIX HOCUTENEH 3apsiia?

6.Yto Takoe BpeMs KHU3HU HOCUTENEH 3apsiia?

7. laliTe onpeneneHne u3nydaTeabHON U 0e3n3ydarenbHOl pekoMOuHaLUY.

8. KakoBbI 0OCHOBHBIE MeXaHU3MbI pekomOuHarmu HH3?

9. BriBeuTE BBIpa)keHUE, ONUCHIBAOLIEE CI1aj (POTOIPOBOIUMOCTH.

10. Kak MeHsieTcst BpeMsl )KU3HU HOCHUTENIEH 3aps/ia C yBEIMUEHUEM KOHIIEHTPAI[UU IPUMECH?

Memoouueckue pexomenoayuu

[lepen HagamoM 1a00paTOPHOTO MPAKTUKyMa MPOBOAUTHCS BBOJHOE 3aHsATHE. B pamkax BBOA-
HOTO 3aHATUS CTYACHTHI 3HAKOMATCS C JIaOOpaTopueil, MpOXOoAsAT BBOJHBIH MHCTPYKTaX 10 TEXHUKE
0e30macHoi pabOThI ¢ U3MEPUTEIBLHBIM 000PYIOBAHUEM U TIO’KaPHOM 0€30MacHOCTH, 10 HUX JIOBOMIST-
Csl LeJIM U 3a/lauM NMPaKTUKyMa, OpraHu3alus U MOPAJOK BbINOJHEHUs paboT. Ilpu HeoOxoaumoctu
(bopMHpYIOTCS KOMAHIBI IJIs1 BBIIOJTHEHHS Pa0OT MaJIbIMU TPYIIIAMHU.

Beinonnenne kaxxaoi 1abopaTopHOi pabOThI CKIIABIBAETCS U3 CIEAYIOUINX 3TAIOB.

1. CamocTosiTe/ibHasi MOATOTOBKA CTYAeHTOB K padore. Ilepen HauamoMm paboThI CTYIEHTHI
JIOJDKHBI UETKO MPEACTaBIATh cebe 1elb padoThl, 3HATh CXEMY, METOJl U3MEPEeHHUs, (PU3NUECKYIO CylI-
HOCTh OKHJAE€MBIX PE3yibTaToB. Jl0bkeH OBITh MOATOTOBJIECH MPOTOKON H3MEPEHHMA, CONEpIKaIlnuit
TaOIUIIBI JJIs 3aMIUCH Pe3yJIbTaTOB U3MEPEHUIN U OCHOBHBIE pacueTHble (opMyibl. CTyJEHTHI, HE MO-
TOTOBHBIIHECS K pabOTe B COOTBETCTBHH C dTHMHU TPEOOBAHHUSIMH, K BBHIIOJIHEHUIO PabOTHI HE JOITyC-
KaroTCsl.

2. [IpoBenenne IKCIePUMEHTa. DTOT STAIl OCYIIECTBISIETCSI B COOTBETCTBUU C METOINIECKUMU
yKa3aHUsIMH, KOTOpBIE COJiepXaTcs B ONUCAaHMM K Kaxaoi pabore. JlabopaTopHble M3MepeHus Ha
CTEHJIE CTYJCHT MOXET HauaTh TOJBKO IOCIe COOECEeIOBAHMUS C MPETOIaBaTeNIeM U TOIyIEeHHUsSI COOT-
BETCTBYIOIIETO Jionycka. JItoOble M3MEHEHUsI B CXeMe MPOBOJIATCS MPU OTKIIOYEHUU CXEMBI OT UCTOY-
HUKa HanpsoKeHus. Pe3ynbraTel m3MepeHus mpoBepstoTes npenonasatenem. [Ipu padote B mabopato-
pUM HEOOXOMMO CTPOTO BBINOJIHATH BCE MPABMJIa TEXHUKU O€30MaCHOCTH M yKa3aHHUs MpernojaBare-
Js1.

3. CocraBiieHHe 0T4YeTa 0 MpoAeaaHHoI padore. OTUET JODKEH COJEpKaTh HCUEPITBIBAIOLIHE
JTAHHBIE, KaK O IeJH PabOThI, TaK U O Pe3y/IbTaTax B CIIEAYIOMICH TIOCIe0BATEIIEHOCTH:

— 3aJjaHue;

— CXeMa YCTaHOBKHU U OIHMCAaHUE METOJUKU U3MEPEHMIA;

— TEpBUYHBIC SKCIIEPUMEHTAIIbHBIE PE3YJIbTAThI 3a MOAMUCHIO IpenoiaBaTes;

— pe3yibTaThl KOMIBIOTEPHOH OOpaOOTKH IKCTIEPHMEHTAIBHBIX JNaHHBIX, BKIIIOYas Tpa-
buku, TaOIUIBL;

— o01mme BBIBOABI O paboOTe U 3aKII0YEHUE, O KAaUeCTBE UCCIIEIOBAHHBIX MAaTEPUATIOB.

Tekct oTyeTa A0JKEH ObITh HAITMCAH aKKYpPaTHO M pa300OpUMBO OT PYKU WJIM MPEACTABIEH B BU-
JIe pacrieyaTKH, Mociie KOMITBIOTEPHOW BEpCTKH. B 000X ciTydasx TEKCT AOJDKEH MPEACTaBIATh COOO0M
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JIOTUYECKOE M3JIOKEHHE CylecTBa Bonpoca. Hempomyctumo npusenenue ¢popmyi, Taduuir 6e3 pasbsic-
HEHUN BCeX 0003HAYCHHM M COKpamieHnid. OTYeT NOKEeH ObITh TOHATEH I KaXKI0T0 YATAIOIIETO Oe3
KaKUX-TH0O0 TOTIOJHUTEIHHBIX BOIPOCOB K COCTABUTEISIM OTUYETA.

Kpumepuu oyenusanus

O1neHnBaOTCS CIEAYIOIINE 3TAIBI TA00PATOPHOM PabOTHI:

1. BrlmotHEHUE KCIIEPUMEHTAIBLHON YacT paboTHI.
2. O6paboTKa pe3yabTaTOB H MOATOTOBKA OTYETA O BHITIOJTHEHHON padoTe.
3. 3amura pe3ynbTaThl Ja00paTOPHON PabOTHI.

CryneHT BBIMOJHUBIIMN W 3alIUTHBINUI Bce JabopaToOpHble paOOThl MO JUCHUIUIMHE MOIYYaeT B
KoHIe ceMectpa 21 Gamn. Kaxnas naGopatopHas paboTa B 3aBUCUMOCTH OT CTEHEHM CIIOKHOCTH U
BaXHOCTU TE€MBbI OlleHHBaeTCst HHIuBUAYyanbHbIM 6aiioMm (K). Illkana oneHnBanus 1a00paTopHBIX pa-
00T ycTaHaBJIMBAETCS B Ha4yajle ceMecTpa U JOBOJIUTCS JI0 CBEACHUS 00YYarOIUXCs CTYAECHTOB.

Tabnuna 9. Memoouka oyenusarnue 8blNOIHEHUS SMANO8 1AOOPAMOPHOL padbOMbl

Ne PeliTuHrOBBINI
Buja 3rana
n/n oasa
1. JlomycK ¥ BBINOJIHEHHE YKCIIEPUMEHTaIbHON YacTu paboThl 03K
b
2. [IpencraBnenue otueta o Tpedyemoit hopme B K caaue paboThl 02K
b
3. 3amura paboTh 05K

[Mpumevanue: K — konuyecTBo 0ayuioB, OTBOJAMMOE B paMKaxX PEHTHHIOBOW CHCTEMbl HA JAHHYIO
paboTy, KOTOpOE ONpeeIseTCs IpernoaaBaTeeM B Havyaie J1abopaTOpHOro Kypca.

5.4. IIpome:kyToUHas aTTeCTAlUS
(Konmponupyemvre komnemenyuu 11K-3)

I/I3yquI/Ie AUCHUIIIINHBI 3aBEPIIACTCS YCTHBIM 3K3aMCHOM. HpI/IMepHLII\/’I NEpCUYCHL OCHOBHBIX

BOITPOCOB K 3K3aMCHY IMPUBCACH HUXKC!

1.

SO XNNR WD

13.
14.

15.
16.
17.

[TonsTHe XxMMHUYecKOH cBs3U. Buiubl xumudeckoil cBsizu. OCHOBHbIE OCOOEHHOCTH U XapaKTepH-
CTHKH.

[TonsiTHE KPUCTAIIIMYECKON PEIIETKU. JJIEMEHTapHasl sS;YEeHKa U €€ XapaKTEPUCTUKH.

Tunel kpuctasmmmyeckux cucreM. Pemerkn bpase.

Crioco6b! onMcanus KpucTauiorpapuueckux MiI0CKoCcTel U HanpaBiIeHui

[Tonstue daspl. @a3oBast cTpyKTypa TBEpAbIX Ted. Pa30Bble TUarpaMMbl COCTOSIHHUSL.

OCHOBHBIE 2JIEMEHTBI 30HHOU CTPYKTYPbI TBEPABIX TEJI. JHEPIETUUYECKHE YPOBHU U 30HBI.
Oco0eHHOCTH PHEPTeTUUECKUX 30H MOIYIPOBOIHUKOB, METAJIJIOB U TUAJIEKTPUKOB.

[Tonsitue azoBoro nmpoctpancTBa. [NIOTHOCTE 3JIEKTPOHHBIX COCTOSTHUM.

Pacnpenenenne ®epmu-/upaka, MakcBemna-boabiiMana 1 0COOEHHOCTH X MPUMEHEHHUS.

. OCHOBHEIE MOJIOKEHUS YUYCHHUA O SJICKTPOMPOBOJHOCTH MCTAZIOB B paMKax KJIACCHUYCCKOro H

KBAaHTOBOI'O ITOAXOJ0B.

. TemnepaTtypHasi 3aBUCUMOCTb YEJIbHOTO COITPOTUBIICHUS MPOBOIHUKOB.
. BnusiHue cTpyKTYpHBIX JeeKTOB Ha yJeIbHOE CONPOTUBIEHNE MPOBOAHUKOB. IIpaBuino Maruc-

ceHna, Hopareiima u Jlunge.

DJeKTpUYecKre CBOMCTBA TOHKMX METANTMYECKUX IUIeHOK. PasMepHbIil s dexT.

Ocnosnble nonoxeHus Teopun BKIII. [Tonstue TynHenbHoro koHtakta. Ocodennoctu BAX tyn-
HEJIbHBIX KOHTAaKTOB - HOPMAJIbHBI METaJUl - CBEPXIIPOBOJHUK U CBEPXIIPOBOJHUK — CBEPXIIPO-
BOJHUK.

Mertasuisl ¢ BBICOKUM YAEIBHBIM COIIPOTUBIICHUEM.

MeTtamibl 1 METAJUNINYECKHUE CIUIABBI C BBICOKUM CONPOTUBIICHUEM.

ITpunon.
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18.
19.

20.
21.

22.
23.

24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

38.
39.
40.
. JIazepHsble cTeKIIa.
42.
43.

41

44,
45.
46.

CobcTBennble noxynpoBogHUKH. CTaTUCTHKAa HOcuTened 3apsina. TemmepaTypHas 3aBHCHUMOCTD
ypoBHs Depmu.

[IpumecHbie nonynpoBoanuku. CTaTucTUKa HOCUTENe 3apsiia. TemmeparypHasi 3aBUCHUMOCTD
ypoBHs Depmu.

VYcnoBue 3JIEKTPOHEUTPAIBHOCTH B ITOJIYIIPOBOJIHUKAX.

TemnepaTypHasi 3aBUCUMOCTb 3JIEKTPOIMPOBOAHOCTH COOCTBEHHBIX U MPUMECHBIX MOJIYIMPOBOAHU-
KOB.

HepaBHOBecHbIe HOCUTEINH 3apsiia U MEXaHU3MbI UX PEKOMOMHALINU.

B3aumoseiicTBue MoynpoBOJAHUKOB C 3JEKTPOMArHUTHBIM M3JydyeHHEM. MeXaHu3Mbl MOrJIole-
HUS CBETA MOJYNPOBOJHUKAMH.

CrexTpanbHas 3aBUCUMOCTH Kod(¢uiuenrta noriouienus. Kpaih ¢pyHaaMeHTalIbHOTO MOTIIOIIE-
HUSL.

3akon byrepa — JlambepTa - bepa.

DoTONPOBOAUMOCTH MOITYIPOBOAHUKOB. Penakcarus ¢oTonpoBOAMMOCTH.

DJEKTPONPOBOAHOCTD NOIYIPOBOJHIUKOB B CHIIBHBIX 3JICKTPUUECKUX MOJsIX. [ToneBbie 3 eKTsI.
Oddext ['anna u 06nacTu NpUMeHeHus

TepmoransBaHOMarauTHbIE 3(PPEKTHI B METAJIaX M MOJYIIPOBOJIHUKOBBIX MaTepHaIax.

KOHTaKkT MeTai-nojiylipOBOJHUK: SJHEPreTUUECKUE AUarpaMMbl, CBOMCTBA U IPUMEHEHHE.
KpeMHuii: CBOMCTBA, IOJy4EHHE U IPUMEHEHHE.

['epmanuii : cBOMCTBA: OJIyYEHHUE U IPUMEHEHHE.

ApceHu]1 TaJulisl: CBOMCTB, MOJIYyYEHHE U IPUMEHEHHUE.

KapOun kpemHus: CBOMCTBA, MOMyuYE€HUE U IPUMEHEHHE.

DNEeKTPONPOBOAHOCT MPOCTHIX U CIOMKHBIX TUAIIEKTPUKOB. OCHOBHBIE MEXAHU3MbI IPOBOIUMO-
CTH.

Jusnexktpudeckas npoHuiaeMocTts. [ToHsTHE MONIApU3aLuu AUAIEKTPUKOB. MeXaHu3Mbl NOJSpU-
3aluu.

JIM37IeKTPUKY B CHIIBHBIX JIEKTPUYECKUX MOJISIX. Buabl anexkrpudeckoro rnpodos. [lonstue anex-
TPUYECKON IPOYHOCTH IUAJIEKTPUKOB.

Kepamuka: knaccudukanusi, MUKpOCTPYKTYpa, OJIyYEHHE U IPUMEHEHHUE.

Curansl: knaccuukanusi, MUKpOCTPYKTYpa, OJTy4eHHE U TPUMEHEHHE.

O6mue cenenus o maraeruzme. OnbIT ['epiaxa - [l tepHa.

Knaccudukanms matepuanoB o MAarHUTHBIM CBOMCTBAM.

3aBUCUMOCTh MArHUTHBIX CBOMCTB (peppOMarHETUKOB OT BHEIIHUX (akTopoB. DddekT bapkray-
3eHa. MarauTtHas Touka Kropu.

MarauTorBepable MaTEpHUalIbl: CBOMCTBA U IPUMEHEHUE.

MarsuToTBepiple MaTEpPHAIIBL: CBOMCTBA U IPUMEHEHUE.

Knaccugukarus HaHoMaTepuanos.

Memoouyeckue pekomenoayuu npu n0O20MoGKe K IK3AMeH)

IlogroroBka CTYACHTOB K 3JK3aMCHY BKJIIHOYACT HpOpa6OTKy J'IeKI.IHfI, B TCUCHUC CEMCCTpa U

HEMOCPCACTBCHHYIO ITIOJATOTOBKY B THHU, IPECAICCTBYIOIINE 5K3aMCHY, BKJIKOYasd, IMMOATOTOBKY K KOJIJIO-
KBUYMaM, TCCTUPOBAHUIO, BBIITIOJIHCHUTIO J'Ia60paTOpHBIX pa60T " UX 3alluTy.

21.]'[5{ IMMOATOTOBKH K OTBECTAM Ha 3K3aMCHAIIMOHHBIC BOIIPOCHI (OHI/I BbIJAOTCA B KOHIIC CEMECT-

pa) CTYACHT HOJIKCH HCIIOJIb30BATh HC TOJIBKO KYPC HCKI_II/Iﬁ, HO 1 OCHOBHYIO U JOINOJIHUTCIIbHYIO JIU-
TEpATYPYy A BBIpa6OTKPI YMCHUA AaBaTb Ppa3BECPHYTHIC OTBETHI HA ITOCTABJICHHBIC BOIIPOCHI.

B xoae moaroToBku K OK3aMCHY CTYIACHTY HeO6XOI[I/IMO 06pamaTL BHUMAHUC HC TOJIBKO Ha

YPOBCHBb 3allOMHUHAHUA, HO U Ha CTCIICHb ITOHMMAaHHA N3Yy4aCMbIX BOITPOCOB. MexaHN4YecKoe 3aIIOMH-
HaHWE YHCIIOBBIX 3HAUYCHHU XapaKTEPUCTUK MaTepUaJOB HE PEKOMEHIYETCsl, HO CTYJCHT JIOJDKEH OT-
YCTJIIMBO MPECACTABIATH cebe MOPAIOK 3THUX BCIUYHNH. HeHOCpe}ICTBCHHaH IMOoATOTOBKA CTYACHTA K K-
3aMeHy JOJDKHA B Pa3yMHBIX MPOMOPLUSAX COYETaTh M 3allOMHHAHUWE, W IIOHMMaHHUE MPOTPAMMHOTO
MarepHania.
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Kpumepuu oyenusanus

ITo uToram sk3amMeHa CTyJICHTY, U3 MaKCUMaJIbHOTO KOJIMYECTBA 0alioB, KOTopoe cocrtasiser 30,

BBICTABIISCTCS:

1)ot 27 no 30 GaioB, eciu BiaAeeT MPOrpaMMHBIM MaTEPHAIOM IO TUCIUIUIMHE B IIOJTHOM 00b-
eMe; IOCTATOYHO TITyOOKO OCMBICTUBACT IUCIUIUIHHY, HCYEPITBIBAIOIIE OTBEYACT HAa BCE BOMPOCHI;
yMEET aHAIM3UPOBaTh, CPABHUBATH, KJIaCCU(DHUIIMPOBATh, 0000111aTh, KOHKPETU3UPOBATH U CUCTEMATH-
3UpPOBATh H3yYEHHBI MaTepual, YyCTaHABIMBATh TPHUUHHO-CIICICTBEHHBIC CBSI3U; Y€TKO (hOpMHUPYET
OTBETHI;

2)ot 24 10 26 6ai10B, €CIM BIIAZEET IPOrPaMMHBIM MaTepUaJIOM IOYTH B IIOJIHOM 00beMe (MMe-
IOTCSI POOEITBI TOJILKO B HEKOTOPBIX OCOOEHHO CJIOKHBIX pa3fienax); CaMOCTOSITEIbHO U OTYACTH TIPH
HABOJSIIUX BOIIPOCAX JIACT IMOJTHOIEHHBIC OTBETHI Ha BOMIPOCHI; HE BCET1a BBIICISACT Hanboee cyIe-
CTBEHHBIE, HE JIOMYCKAET BMECTE C TEM CEPhE3HBIX OMNOOK B OTBETAX;

3)ot 15 o 23 6anoB, eciu BiIageeT OCHOBHBIM 00bEMOM POTrPaMMHOTO MaTepHualia 1Mo JAUCIH-
TJTMHE; TTPOSIBIISIET 3aTPYAHEHUS B CAMOCTOSITEIHLHBIX OTBETaX, OMEPUPYET HETOUHBIMH (POPMYITHPOB-
KaMH; B TIPOLIECCE OTBETOB JOIMYCKAET OMIMOKH IO CYIIECTBY BOMPOCOB.

B ciyyasx, korna oOy4aronuiicss He OCBOMII 00s3aTeIbHBIH MUHUMYM IIPOrPaMMHOTO MaTepHaa
M0 IUCIMIUIMHE, HE CITIOCOOEH OTBETUTH HA BOMIPOCHI JIaXKe IIPH JIOMOJIHUTEIbHBIX HABOSIIUX BOIIPO-
cax, BeictaBisiercs: 0 6amnoB. CtyaeHt, HenoOpaBiuii 36 0anIoB B X0/€ TEKYIIETO U pyOeKHOTO
KOHTPOJIA, K 9K3aMeHY He joryckaercs. Huke npuBeieHbl KpUTEPUH U MOKa3aTeIN OLICHUBAHUS MIPO-
MEXYTOUHOM aTTeCTAINH.

Tabnuna 10. Kpumepuu u noxazamenu oyenusaHus nPoMe*CymouHoUu ammecmayuu

[Ikana mo TpaANIUOHHON MATHOAIIHFHON CHCTEME

Bba30Bbli1 ypoBEeHb IIponBuHyTHII Bricokuii
Heynosnersopu- YIOBJIETBOPUTENBHO /mu. YpOBEHb YpOBEHb
TEJIBbHO 3a4ueT xopomo/ aud. 3aueT oTIu4HO/ 1u. 3a4eT

[lkana no 6a1IbHO-PEUTUHIOBOM CHCTEME
36 - 60 61 — 80 | 81 —90 | 91 — 100

6. MeToauueckne MaTepHuaJIbl, ONpeesslue Npoue1ypbl OeHUBAHUS 3HAHHUIA,
YMEeHUii, HABbIKOB U ONBITA 1eSITeJIbHOCTH

Tabmuua 11. Pesynvmamul océoenus yuebHou OUCYunaIunbl, nooaexdcaujue npogepke

PesyabTaTsl 00y- OcHoBHbIE NOKa3aTeu OLeHKHU
yeHHus (KOMIIeTeH- pe3yJbTaToB 00y4eHHs
1107070

CnocobeH  mpoBo- | 3HATH:

JUTh aHAJIU3 NIPUYMH |- OCHOBHBIE 3aKOHBI, ONMCHIBAIOIINE 3aKOHOMEPHOCTH MPOLIECCH] U SIBJIE-

Opaka IpH H3rOTOB- HUS MPOTEKAIOIIME B MaTepuaiax pa3jiMyHON Mpupobl(IIPOBOJAHUKH, MO-

JIEHUH U3JIeNUI [TyPOBOAHUKH, AUIIEKTPUKH, MAarHUTHBIE MaTepuaisl) - (31).

MUKPO3JIEKTPOHUKH |- KJIACCU(PHUKAIMIO, CBONCTBA, TEXHOJOTHIO MOJIYYeHHs] U IPUMEHEHUs OcC-

U J1aBaTb PEKOMEH- HOBHBIX MaTEpUAJIOB AIEKTPOHHON TEXHUKH - (32);

JAlM 10 UX YCTpa- |- pusmdeckre OCHOBBI 0a30BBIX METO/I0B U3MEPEHUSI U KOHTPOJIS CBOMCTB

HEHUIO U Mpeaynpe- MaTepuajoB dJIEKTPOHHOM TEXHUKH - (33);

xnaenuto - (IIK-3):  — npuHUMIIBI, METOBI U CPEJCTBA BHIIIOJHEHHS PACUETOB M BBIUYUCIUTEIb-
v TIK-3.1 BeisiB-  HbIX pabot(34);

JISIeT TEXHOJIOTHYe-

cKue (paKkTophl BEI- | YMeTh:
3BIBAIOLIUE T10- - nenaTh 00OCHOBAHHBIN BBIOOP MaTepUaNIOB ISl KOHKPETHOTO MpUMEHe-
T'PEUIHOCTH U3T0- HUsl B TEXHOJIOTUH U3JEIUHN 3JIEKTPOHHOM TEXHUKH C YYETOM IOBEICHUS
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TOBJICHUS U3EINI

MHKPOIJICKTPOHUKMU.

v TIK-3.2. JlaeT
MPEeAJIOKEHUS 110
JUKBUJAIMN Opaka
B IMPOU3BO/JICTBE U3-
JIeTTUA MUKPODJICK-
TPOHHKHU.

v’ TIK-3.3. Tlpen-
JIaracT BHCCCHUE
H3MCEHEHHUH B TEX-
rpoiiecc.

CBOMWCTB, HKCITyaTal[MOHHBIX XapaKTEPUCTUK U BIUSHUS HA X BHEIIHUX
¢akropos - (Y1);

- paboTath ¢ UH()OPMALIMOHHO-CIIPABOYHBIMU U IIOUCKOBBIMU CUCTEMaMHU
JUISL TIOMCKA JAHHBIX MO MaTepualiaM JICKTPOHHON TEXHHKH M MX CBOW-
CTBaM, OPUEHTHUPOBAHHO Ha pellleHHe 3ajad B Mpo(deccCHoHaIbHON 00u1a-
ctu - (Y2);

- UCIIOJIB30BaTh MaTeMaTHUECKUI amnmapar Julsl pacueTa CBOWCTB MaTepu-
QJIOB M X XapaKTepUCTUK - (Y3).

Baagern:

- HaBBIKAMHM MaTE€MaTHUYECKOW 00pabOTKH IKCHEPUMEHTANBHBIX pPe3ylib-
TaTOB JUI OLIEHKH IOTIPELIHOCTH U3MepseMol (pu3MuecKol BEIMUYUHBI -
[K-1(B1);

- HaBBIKAMM CaMOCTOSITEJIbHOI'O N3YYEHUs CIELUAIbHOM JITepaTyphl 17
peleHrsl KOHKPETHBIX 33/1a4 MaTepHajOBEIUYECKOTo acrekTa B mpodec-
CHOHaAJIbHOM o0yactu - (B2).

- paborath ¢ coBpeMeHHBIM- (B3)u cpeactBamu u3mMepeHUs U KOHTPOJISL
pazno31eKTPOHHBIMU IPUOOpaMu;

- IPOBOJUTH UHCTPYMEHTaNIbHbIE N3MepeHusi- (B4);

Tabmuua 12. Smanet ghopmuposanus komnemenyuu u UCNOIb3yeMble CPEOCMEd OYEeHUBAHUSA

Ne| Cocras

®opMupoBaHue 3J1eMEHTOB KOMIIETeHIIUH

1. | Conmepxka- | 31,32,33,34 V1,V2,V3 B1,B2,
Hue B3,B4
JTaroB
2. Bunst 1.JIexuun 1.JTabopaTopHble pabOThI 1. JJaboparopHsle pa-
3aHsatuil | 2.KoHcynbranuun 2.CamocrosTenbHas paboTa | OOTHI
3. CamocTosTenbHas 2.CamocTosiTenbHas
paborta paborta
3. | CpenctBa | 1. Ilocewenue 3ams- 1. Jonyck u evinoinenue 1.3awuma pezynoma-
ornieHuBa- | muii (cM., pasn.s, 1ab6opamopHol pabomol moe 1ab6opamopHot
HUS Tabu. 6). (cMm., paza.5, Ta6n.9) pabomwi(cM., pa3a.5,
2.Konnoxsuym 2. Obpabomka pe3ynroma- Ta61.9)

(cMm., pa3n.5, Tabn.7)
3. Tecmuposanue
(cMm., pazn.5, Tabmn.8)
4.Ok3amen

(cMm., pa3n.5, Tab6m.10)

moe U N0020MOoBKa omuema
0 8bINOIHEHHOU pabome.
(cMm., pa3a.5, Tab6n.9)

3. Tecmuposanue(cM.,
pa3n.5, Ta6:n.8)

4. Konnoxeuym(cMm., paza.s,
Tabm.7)

5. Oxzamen(cMm., pa3a.s,
Ta611.10)

2. Tecmuposanue(cM.,
pasn.5, Tabmn.8)

3. Konnoxeuym(cm.,
pasn.5, Tabn.7)

4. Okzamen(cM., pasa.s,
Ta6m.10)

YpoBeHb cHhOPpMUPOBAHHOCTH JIEMEHTOB KOMITETEHIIUN B paMKaX U3y4eHUs TaHHOW JAUCIUTLIH-

HbI BKJIFOUACT YCTBIPC YPOBHA:

® HU3KUIL YPOBEHb(OYEHKA «HEYOOBIeMBOPUMENbHOY) XapaKTEPU3YETCs JTHO0 OTCYCTBHEM,
U060 YaCTUIHOW CPOPMUPOBAHHOCTHIO AJIEMEHTOB KOMITETEHIIHIA,
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® 6a3086b1ll YPOBEHb (OYEHKA «VO0BIeMBOPUMENbHOY) SBISIETCS 003aTeLHBIM TSI BCEX
00yYaroImuXxcs Mo 3aBEPIICHHH OCBOSHHSI TUCIIUTUIMHEL, B TIEJIOM 3JIEMEHTHI KOMIIETCHIIUH

c(OpMHPOBAHHI;

® POOBUHYMBILL YPOBEHb (OYEHKA «XOPOULO») XapaKTepU3yeTCsl MPEBHIIICHUEM MUHUMAIb-
HBIX XapaKTePUCTUK CPOPMHUPOBAHHOCTH KOMIIETCHIIUHU IO 3aBEPIICHUN OCBOCHHUSI TUCIH-

ILUTHHBI,

® 8bICOKUIL YPOBEHb (OYEHKA « OMIUYHOY) XaPAKTEPU3YETCd MAaKCUMaJIbHO BO3MOXHOM BbI-
PaXKEHHOCTHIO KOMIIETEHIIMU U SIBIISIETCS BaKHBIM KaUE€CTBEHHBIM OPUEHTUPOM JJISl CaMo-
COBEPILICHCTBOBAHMUSI.

Huxe B Tabnuie 13 npuBeneHsl 0011E XapaKTEPUCTUKU U KPUTEPUU OLIEHUBAHUS YPOBHS
OCBOCHMSI JIEMEHTOB KOMIETEHIIMM 3aKPETICHHBIMU 32 TUCHUILIINHOM.

Ta6muma 13. Obwue xapaxmepucmuku nokazamerne u Kpumepues oYeHUBaHuUs
KOMnemenyuu no Smanam

IToxa3zaTenn 3HATD YMmernb Baagersb
U KpUTEpHH
«OTINYHOY O6mamaer  daktuue- | YMeeT npuMeHATh MO- | Brageer TexHoOmOrus-

(BBICOKHI1 YPOBEHb)

CKMMHU W TCOPETHUYC-
CKUMHM 3HaHUSAMH B
npeAesax H3y4yaeMon
00J1IacTH ¢ TOHUMAaHHU-
€M TIpaHul] IMPHUMCHHU-
MOCTH.

JIYYCHHBIC 3HAHUA JIA
peuieHuss  MPOU3BOJI-
CTBCHHBIX U HCCIICOO-
BaTEJIbCKH 3a1ad B
n3y4aeMoil obsactu

MU B M3y4aeMOW NpeJ-
METHOH o0jlacTu U
MMEET HaBBIKH HX CO-
BEPILICHCTBOBAHHUSI.

«Xopomo»
(MpoaABUHYTHII
YPOBEHb)

3Haet (aKThl, IPUH-
IIUIIBL, TIPOLIECCHI, 00-
M€ TIOHATHS U KaTe-
TOpUH B IIpeaeIax
n3y4aeMoil obsiactu

OOGmagaer auana3oHOM
NPaKTHYECKUX  yMe-
HUH, TpeOyeMbIX st
peuieHust mpodeccro-
HAJIBHBIX 3a/1a4

AnanTupyer cBoe 1o-
BEJICHHE K 00CTOSATEIb-
CTBaM B PCIICHHUH 3a-
Ja4 B U3y4aeMoi 00-
JIACTH

«Y 1OBJIETBOPUTEIBLHOY
(moporoBblii ypoBeHb)

O0agaeT 0a30BBIMHA
OOIIIMMU 3HAHUSIMH B
U3ydaeMou 00JIacTH

OO6nanaer OCHOBHBIMU
YMEHMIMH, TpeOye-
MBIMU /1715 BBITIOJTHE-
HUA HECIIOXKHBIX 3a1a4
B U3y4aeMol 06sacTu

Cnoco0OeH BBHITIOIHSATH
paboThl B H3ydaeMoi

00J1acTH 1MOJ/T KOHTPO-
JIEM .

«HeynoBneTBOpUTENBHO»
(Huskmii ypoBeHb)

OTpBIBOYHBIE 3HAHUS,
MyTaeT OCHOBHBIE T10-
HATHS U KaTerOpuH B
n3y4aeMon obnactu.

YMeHuUs He M03BOJISIOT
BBITTOJIHUT HECJIOKHBIC
3aJ]auu B U3y4aeMoi
o0rnactu, coBepuiaer
OLIMOKH.

HcnpIThIBaET TPYAHO-
CTH TIPH PEUICHUH 3a-
Ja4 B U3y4aeMoit 00-
JIaCTH JIaXke MOJT PyKO-
BOJICTBOM

7. YueOHO-MeTOoANYeCcKoe o0ecneyeHue JUCHATINHbI

OcHoenas numepamypa

1. [TaceiakoB, B. B. Marepuans! anekrponHoit Texuuku: yued. / B. B. Ilacsiakos, B. C. CopokuH. - 5-
e u3z., crepeotur. - CII16.; M.; KpacHonap: Jlans, 2003. - 367 c.(479k3., bubnuoreka KbI'Y).

2. Marepwuaiibl 3JI€KTPOHHBIX CPEACTB [DNEKTPOHHBIN pecypc| : yueOHoe mocodme / FO. A. IN'aTtumun, B.
JI. Txanuy, I1. A. Kamaes [u ap.]. — DaextpoH. TekcToBbie gannbie. — CII0. : YauBepcurer UTMO,
2010. — 112 ¢. — 2227-8397. — Pexxum noctyna: http://www.iprbookshop.ru/67263.html
3.JIeroctae, H. C. Marepuansl 2IeKTpOHHONW TEXHUKH [DIEKTPOHHBINA pecypc] : yueObHoe mocobue /
H. C. JleroctaeB. — DJIEKTPOH. TEKCTOBbIE TaHHbIE. — Tomck : TOMCKHII TOCYy1TapCTBEHHBI YHUBEP-
CUTET CHUCTEM YIPABJICHUS U Pagno3aeKTpoHukH, 2014. — 239 c¢. — 978-5-86889-679-8. — Pexum
noctyna: http://www.iprbookshop.ru/72057.html
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Lononnumenvnasn rumepamypa

1. I[Terpor K.C. Pagromarepuaisl, paInOKOMIIOHEHTHI U d5ekTponuka.-CI16.: TTutep, 2003.-512c¢.

2. Antunos Bb.JI., Copoxun B.C., TepexoB B.A. Marepuaisl 31eKTpoHHON TeXHUKH. Borpockl u 3a1a-
g, M.: Bricias mkoia, 1990.

3. DneKTpOTeXHUYECKHUE MaTepuaibl 1 uaenus: cnpaBoynuk / U. Y. Anues, C. I'. Kanranosa. -

M. : PaquoCodrt, 2005. — 350.

4. 1.C. I'aeB Marepuaisl 3JeKTPOHHOM TeXHUKHU. TabopaTopHblii npaktukym/ J[.C. I'aes, P.I1. Te-
mieB- Hampunk: Ka6. bank. Ya-1, 2016- 99c¢.

5.TaeB JI.C., Temes P.11I. Marepuansi anekrpoHHoi Texuuku. Yacts 1. Yuebnoe nznanue. - Hanb-
ypk: Kab. — Bank. Yu - 1, 2001, 63c.

6. I'aeB /[.C. MaTepuaiisl 31eKTpOHHON TeXHUKH. MeToanyeckue pa3paboTKy 110 TeMaM U BOIIPOCAM,
BBIHOCMMBIM Ha CAMOCTOSTEIbHYIO Pa0OTy CTYIeHTOB. YueOHoe u3nanue. -Hanpuuk: Kab. — bank. Yu
- T, 2002, 63c

7. Taes JI.C. , Temen P.I1I. MaTtepuanbl 3JIeKTpPOHHON TEXHUKHU. TecTOBbIC 3a1aHu 111 KOHTPOJIA
3HaHu# cryaeHtoB. —Hanpunk: Kab.-bank. Ya-T, 2004.-59¢.

Hnmepnem - pecypcoi

1. http://lib.kbsu.ru/ - bubmmoreka KbI'Y.

2. http://www.garant.ru/ - CripaBouHasi mpaBoBasi cuctema «l apanr».

3. http://www.consultant.ru/ -CripaBounas npaBoBas cuctema «KoncymprantlLirocy.

4. http://www.studmedlib.ru - 9BC «KoHcynbTaHT CTyZeHTa»

5. DNEKTpOHHBIC BEPCHH KypHAIOB: “Dusnka TBepaoro tena”, “YKypHai TeXxHudecko Gpu3nku”,
“ITucpma B )xypHaJa TeXHUYEeCKOU (pu3uku’”’, “Ousnka U TEXHUKA MMOTYIPOBOJIHUKOB”
http://journals.ioffe.ru.

6. www.nanonewsnet.ru — Caiit o HaHoTexHoJslorusix B Poccuu.

7. www.nanodigest.ru — IHTepeHeT - )ypHaJI 0 HAaHOTEXHOJIOTHIX

8. www.nano-info.ru - CaliT 0 COBpeMEHHBIX JJOCTHKEHUAX B 0071aCTH MUKPO- U HAHOTEXHOJIOT UM

9. www.nano-portal.ru - [TopTan nocssiieH pa3BUTHIO HAHOTEXHOJOTUN U UX BHEAPEHHUIO B TIPOU3BO/I-
CTBO.

10. www.portalnano.ru/read/databases - baza nanusix ®enepanpHoro nuTepHer-nopraia «Hanorex-
HOJIOTMH U HAHOMAaTEepUabI».

8. [IporpammHoe o0ecnieyeHne COBpeMEHHBIX
HH(OPMANMOHHO-KOMMYHUKANIMOHHBIX TEXHOJIOT Wil

1. CTyneHTBl IMEIOT JOCTYI K €IMHOMY 00pa30BaTeIbHOMY IOPTAIY, TI€ MOTYT B OTKPBITOM JIOCTYIIE
MOJIb30BAThCsl PeCypcaMM yueOHO-METOJIUYECKO JUTepaTyphl, SBISIOIMIMMUCA pa3paboTKaMH BeIy-
mux BY30B Poccun.

2. JIns peRTHHTOBOTO KOHTPOJISI UCHIOJIB3YETCsl CUCTEMa KOMIIBIOTEPHOI'O TECTUPOBAHMs Ha 0ase mpo-
rpaMMHoro obecrnieuenuss Moodle.

3. IIpu BbINONHEHUH JTAOOPATOPHOTO MPAKTHUKYMa CTYIEHTHI B 00s3aT€ILHOM MOPSJIKE TMPOBOJAT 00-
paboOTKy SKCIEPUMEHTAJIBHBIX JaHHBIX C MPUMEHEHHEM MporpaMMmHbIX mnakeroB Microsoft Exell,
MathCad (Academic MathCAD License).

4. B paMkax oOecrieueHHsI TIPUMEHEHUSI KOMITBIOTEPHBIX TEXHOJIOTHH B 00pa30oBaTEIbHOM MpOIECce
UMEIOTCA CIIeaTN3UPOBAaHHbIE KOMITBIOTEPHBIX KJIacca C COBPEMEHHBIM ITPOrPaMMHBIM 00ecTIedeH -
€M 1 UMEIOIINM BBIX0 B IHTEpHeT.

5. lpoaykrert MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic Edition Enter-
prise) moamucka (Open Value Subscription) Ne V 2123829.

6. Kaspersky Endpoint Security Crangaptaslii Russian Edition Ne nmuniensun 17E0-180427-050836-
287-197.

7. Apxuarop 7z (6ecrmataoe I10).

8. Ilporpamma st pa6otel ¢ pdf mybonukanusmu Adobe Reader (6ec-marnoe 110).

10 ITaker marematnyeckoro ananuza SMath Studio (6ecrmataoe 110).
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11. Cucrema nocrpoenue rpapukoB SciDAVis (6ecrumataoe I10).
12. Cpena pazpaboTku BUpTyanbHBIX TpuOopoB MyOpenLab (6ecruiatnoe T110).

9. MaTrepuajibHO-TeXHUYECKOe o0ecnedeHne padoThl

MarepuanbHO-TeXHUYECKY0 0a3y Juisl IPOBEIECHHS 3aHITHI M0 JUCLUIUIMHE COCTABIIAIOT:

e CrielMaIM3UPOBAHHAS ayUTOPUS, UCIIONb3yeMasi IIPY MPOBEACHUN 3aHATHUH JIEKLIMOHHOIO TUIIA
No238, pacnonokennas o azapecy: 360004, Kabapauno-banmkapckasi pecriyosmka, . Hamb-
4K, yi. YepHsimeBckoro, 175, yueOHbIi kopyc yHuBepcutera Ne4 (DM®), ocHameHHas
MYJIBTUMEIUHHBIM IIPOEKTOPOM M KOMIUIEKTOM arlapaTrypsl, MO3BOJIIOIIEH JEMOHCTPHPO-
BaTh TEKCTOBBIC M TPpaUUECKue MaTepHaIbL;

e pabouee MecTO IPeroiaBaTeis;

e pabouue MecTa CTY/IEHTOB;

® MEJIOBAs OCKA.

MyneTMeMiHAsA TPE3EHTALMsA, COIPOBOXKAAIOIAS JICKLINIO, ITO3BOJISIET MPENOAABATENIO AKLIEHTH-
pOBaTh BHUMaHUE CTYAECHUECKON ayJUTOPUH Ha KIIFOUYEBBIX BOIIPOCAX JIEKLIMH.

JucuurmHa odecrieyeHa:

® TECTOBBIM MaTepHalaMd B  3JIEKTPOHHOW oOydaromieii cucreme «Moodley» (OTKpbITBIA yHH-
BEpPCUTET);

® KHWKHBIM (hOHTIOM OHMOTHOTEKH;

® 3JIeKTPOHHBIMHU BEPCHAMM JIEKLMHA U YHEOHHKOB.

Jucnunianza odecrieueHa:

® TECTOBBIM MaTepHajaMH B 3JEKTPOHHOM oOywaromeil cucreme «Moodle» (OTKpbIThIN
YHHUBEPCHUTET);

® KHIDKHBIM (DOHIOM OHOIHOTEKY;

® 3JICKTPOHHBIMH BEPCUSMH JICKIIUH U y4eOHUKOB.

JlaGoparopHble 3aHATHS IO JTUCLUILUIMHE NPOBOASTCS B Jlabopatopun «MaTepuaiasl U KOMIIO-
HEHTbI TBEPJOTEJILHOW 3JEKTPOHUKM» U «TexHonorus (pyHKUMOHAIbHBIX MAaTEpUAIOB U CTPYKTYp
AIIEKTPOHUKU», OCHALLICHHON CJIEIYIOIIUM 000pYAOBAHUEM U U3MEPUTEIIbHON TEXHUKOM:

. JJaGopaTopHBIii CTEH/] 110 U3YYEHUIO TEPMOIIEKTPHUUECKUX SBJICHUH.

. YcTaHOBKa MarHETPOHHOTO PaclbUICHHUs MaTEpPUaJIOB

. YCcTaHOBKa BaKyyM-TEPMUYECKOTO HANIBUIEHUSI TOHKHUX IJIEHOK

. YcTaHoBKa JUIsl U3MEPEHHUS YI€TIbHOTO COMPOTUBIICHNS TOHKUX IJIEHOK.

. JJaGopaTopHBbIii CTeH]] U3y4E€HUSI MATHUTHBIX CBOMCTB.

. JJabopaTopHBbIi CTEH/I 110 U3MEPEHUIO YIETHLHOTO COMPOTUBIEHUS METO0OM 4-X 30H/I0B.

6. JIabopaTopHBIil CTEHJ MO M3MEPEHUI0 BOJBTAMIEPHBIX XapaKTEPUCTHK IOJIYIIPOBOJHUKO-
BBIX AJIEMEHTOB.

7. JJabopaTopHBbIif CTEH/ [0 NEKTPOXUMUYECKOMY aHOMPOBAHUIO.

8. JIabopaTopHbIil CTEHT H3MEpPEHHUS TapaMeTPOB MOIYIPOBOAHUKOBBIX MaTEpUasoOB 10 pelak-
canuu (pOTONMPOBOAUMOCTH.

9. U3mepuTenpb XapakKTepUCTHK MOIYIPOBOAHUKOBBIX MpuOOpoB J12-56;

10. Ontnuecknii Mukpockor Bbicokoro paspemenuss LATIMET-20.

11. YcraHoBKa KOHTAaKTHOW CBapKH.

12. JlaGopatopuslii ctenn nzmepenus 2/1C Xoma.

13. [ucpoBble BOIBTMETPHI, aMIIEPMETPBI, MOCTHI IIOCTOSIHHOTO U MIEPEMEHHOI'0 TOKa, FreHepa-
TOPBI, OCIMIIIOrpadbl, ICTOYHUKHU MMUTAHUSL, MYJIbTUMETPHI U JP.

14. TIK-4 .

15. HoyrOyk- 1 .

16. Ontnueckuit mukpockon MbC-1.

CTyaeHTsl UMEIOT JIOCTYyN uepe3 MHTepHeT JoCTyn K 3IeKTpOHHOM oOydatomel cucreme «Moodle»
(OTKpBITBII YHUBEPCUTET), KOTOPAsi MMO3BOJISIET pa3MeIlaTh 3JIEKTPOHHbIE ydeOHbIe KypChl B CBOOOIHOM J0-
CTyIIE IJIsI CTYZICHTOB YHUBEPCHUTETA.

[Ipn npoBeieHny 3aHATHIA JIEKIMOHHOTO TUIA, CEMUHAPCKUX 3aHATHI HCIIONIB3YFOTCS:
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JUYEH3UOHHOE NPOZPAMMHOE 0Decneuenue u c60000H0 pacnpoOCmMpansemvle NPOZPamMMblL:

e Microsoft Office muniensust: JJoroBop Nel35 ot 22.05.2018, morosop Ne 1-21100 ot 20.09.2017,
ceprudukar or 29.11.2017, moroBop Ne 28/2017-31705322460 ot 29.08.2017, noroop Ne
18/2016-31603884322 ot 12.08.2016, morosop Ne 4/14-08 ot 14.08.2015, moroBop Ne 1/01-
12 ot 01.12.2014, noroop Ne0331100002314000061-0003152-01 ot 25.11.2014, moroop
Ne0331100002314000077-0003152-01 ot 29.12.2014, moroBop Ne0331100002314000038-
0003152-01 ot 10.09.2014, ceptudukar ot 20.04.2009, ceprudukar ot 18.06.2008, cepru-
¢uxar ot 12.10.2007, cepruduxkar ot 14.03.2007;

e apxuBatop 7z, Adobe Acrobat Reader nwmrieH3ust: mpeocTapisieTcs: OeCIUIaTHO Ha YCIOBHSIX TI0
anpecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome JmmeH3us: npenocTaBiseTcs
OecIUIaTHO Ha YCIOBUSX JIMIEH3MOHHBIX COTJIAIIEHUH Ha MPOrpaMMHOE OOEeCIieueHue ¢ OT-
KPBITBIM HCXOIHBIM KOZOM 110 azipecy https://code.google.com/intl/ru/chromium/terms.html.

JInst CTYIGHTOB € OrpaHMYEHHBIMU BO3MOKHOCTSIMU 37I0POBbsI CO3/IaHbI CHEUAIbHBIC YCIOBUS JUIS
noydeHusi oopazoBanus. CrelUaIM3UPOBAaHHOE MMOMEIICHUE T MHBAIHMIOB PACIOJIONKEHO IO aJpecy:
360004, Kabapauno-bankapckas pecryomuka, r. Hanmpurk, yn. Yepnsimesckoro, 173, rmaBHBIN yueOHbIN
KOpITyC YHUBEpcUTETa, ayautopus Nel45.

B nensx 70cTynmHOCTH MOMyYeHHs BBICIIETO 00pa30BaHus 10 0Opa30BaTeIbHBIM MIPOrpaMMaM MHBA-
JIMIAMH ¥ JTATIAME C OTPAaHMYCHHBIMUA BO3MOKHOCTSIMH 3/I0POBbSI YHUBEPCUTETOM 00CCIICUNBACTCS:

® AIBTEPHATUBHON BepcHel ouImansHOro caiita B cetu «HTepHeT 115l ClIaboBUASAIINX;
® [IPUCYTCTBUE aCCHCTEHTA, OKA3bIBAIOIIETO 00YJarOIIEMyCsl HEOOXOIMMYIO TIOMOIIIb;
® ISl UHBAJIUOB U JIUII C OTPAHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBbS IO CITyXY — AyOJIMPOBAHUE BCITyX

CMPaBOYHON MH(OPMAIMY O PACTIUCAHUM YYEOHBIX 3aHATHUI; 00ECTICUeHNE HAIIeKAIIUMU 3BYKOBbI-

MU CPEICTBAMH BOCTIPOM3BEACHHS HH(POPMAIIUH;

e ]ISl HTHBAJIM/IOB U JIUII C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMU 37I0POBBSI, UMEIOIIMX HAPYIIEHUS! OMIOPHO-

JIBUTATEIbHOTO ammapara, Co3aHbl MaTepHATbHO-TEXHUYECKHUE YCIIOBHUS 00OECTICUMBAIOIINE BO3MOXK-

HOCTh OECIIPETISITCTBEHHOTO I0CTYIa 00YJalOUIMXCsI B yIeOHbIE IIOMENIeHHs], 00BEKTY MUTAHUS, Tya-

JIETHbIE W ApYTUe MOMEIIEHUS] YHUBEPCHTETa, a TAaKkKe MPeObIBaHMSA B YKA3aHHBIX MOMEIIEHHSIX

(HayMUYMe pacIIMPEHHbBIX IBEPHBIX IPOEMOB, TOPYYHEN U JPYTUX MPUCHIOCOOICHNI).
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Jluct u3mMeHeHuii (OMOTHEHMI)
B pabouell mporpaMMe AUCLIUITITUHBI

51.B.J1B.02.02 «MATEPUAJIbI JIEKTPOHHOM TEXHUKM»

11.03.01- Paguorexnuka Ha 20 -20 y4eOHBIN roa

Ne

n/n

OnemeHT (myHkT)P 111

V3MEHEHUH (JIONIOJTHEHUH)

Hepequb BHOCHUMBIX

[Ipumeuanue

Obcyancoena u pekomenoo8ana Ha 3acedanuu Kageopul
JICKTPOHUKHU ¥ IIM(PPOBBIX MHGMDOPMAIIMOHHBIX TEXHOJIOTHH,

poTOKOJ Ne

3aBenyomu

OT « »

2022 r.

il kadeapoi

/

P.III. Tewes /

HOJIHUCH pacmudpoBKa HOAIICH

Jara
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