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1. I_Ie.J'II/I H 3aJa4YH1 OCBOCHHUA JUCHUIIJIMHBI

Henap u3yveHus: AMCHUILIUHBI — popMupoBaHre 0a30BbIX 3HAHUM, MO3BOJSIONIMX OPUEHTHU-
pOBaThCs P PEILICHUH 33/1a4 BHIOOPA, OTYUCHUS U aHaTN3a (PYHKIMOHAIBHBIX U KOHCTPYKLIMOHHBIX
MaTepuasoB B IPOU3BOJCTBE U3ICIUMA FNEKTPOHHONU TEXHUKH.

3agaun AUCHUNIMHBI:

- O3HAKOMJICHHE C OCHOBHBIMU THUIIAMU MAaTEPHAJIOB 3JEKTPOHHOW TEXHUKU U CBOMCTBAMH, Xa-
paKTEpU3YIOLIUMU UX;

- (hopMupoBaHKE 3HAaHUN 00 OCHOBHBIX MPOIIECCAX U SIBJICHUSX, IPOTEKAIOIIUX B MaTepuaiax
ANEKTPOHHOW TEXHUKHU;

- Pa3BUTHE YMEHMSI aHAJTU3UPOBATh U CUCTEMATU3UPOBATh HAYYHO-TEXHUYECKYIO HH(OPMALIHIO
IPUMEHHUTEIBHO K 000CHOBAHHOMY BBIOOPY MaTEpUAIOB JJIs1 KOHKPETHOTO MPUMEHEHHUS B TEXHOJIOTUU
U3JICIHIA 3JIEKTPOHHOM TEXHUKHU C YUETOM CBOWCTB, SKCILTyaTAllMOHHBIX XapaKTEPUCTUK U BIUSIHUS Ha
UX BHEIIHUX (DaKTOPOB.

- ¢opMUpOBaHHE HABBIKOB TEOPETUYECKOTO pacueTa U HKCIEPUMEHTAJIHLHOTO HCCIIEIOBAHUS
OCHOBHBIX CBOWCTB MaT€pUaJIOB.

enu u 3agauv IUCHUILUIMHBI OPUEHTHUPOBAHBI HA MOATOTOBKY CIEIUAINCTOB, CIOCOOHBIX pe-
I1aTh MPoOJIeMbl, BO3HUKAIOIINE TPU IPOU3BOICTBE M IKCIUTyaTalluy M3ACIHH AJIEKTPOHUKH M HAHO-
ANIEKTPOHUKHU C YUETOM 0OJIaCTH, THIIOB U 3a7a4 NMPOPEeCCUOHANBHON NESTEILHOCTH B COOTBETCTBUU C
npo(hecCuOHATBHBIMU CTaHAAPTaAMMU:

© 40.058 «MH)eHep-TEeXHOJOr MO MPOU3BOJCTBY H3JEIUN MHUKPOIIEKTPOHUKH», KOTOPBIN
yTBepxkAeH npukazoM Muntpyna Poccun ot 03.07.2019 Ned80H u 3aperucrpupoan Muntocrom Poc-
cun 29.07.2019 Ne55439;

® 40.104 «Crnenuanuct 1o M3MEpPEHUIO MapaMeTpoB U MOAU(UKAIIMM CBOWCTB HaHOMaTepua-
JIOB U HAHOCTPYKTYpP», KOTOPBIA yTBepkaeH mpukazoM Muntpyna Poccuu ot 07.09.2015 Ne593n (B
penaxkuuu, BBeAaeHHoM B aeiictBue ¢ 20.01.2019 r. mpukasom Muntpyaa Poccun ot 14.12.2018
Ne807H) u 3apeructpupoan Muntoctom Poccuu 23.09.2015 r. Ne38983.

2. MecTto qucuuniauabl B ctpykrype OIIOII BO

JucuuninuHa « Martepuanbl 1 KOMIIOHEHTBI JIEKTPOHHBIX CPEJCTB» BKJIIOYEHA BAPUATHUBHYIO
yacth On0ka b1.0.06.03 yyeGHOro ruiaHa moAroToBKH OakanaBpoB 1o HampasieHutro BO 11.03.04
DIEeKTPOHUKA U HAHOAJIEKTPOHUKA, Mpoduiis" CoBpeMeHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHU B DJICK-
TPOHHOU TEXHUKE ".

[IpenogaBanue JUCHUIUIMHBI Oa3upyeTcsi Ha 3HAHUAX, MOJIYYEHHBIX NMPU H3YyYEHUH TUCIU-
wH(Moaynei): "Martematuka", "®dusuka (obmas)", "Xumus".

OcBoeHue y4yeOHON TUCIUIUIMHBI (MOIYJsl) MaTepuaibl 3JEKTPOHHON TEXHHKHU, HEOOXOIUMO
JUIS TIOCTIETYIOLIEr0 U3YYEeHUsl AUCHUIUIMH (Moysei): «DneKTpoHuKa», «OCHOBBI KOHCTPYHMPOBAHMS
U TEXHOJIOTMH TnpousBojicTBa POCy», «Du3nka 371€KTpOBaKYyMHBIX M MOJTYIPOBOAHUKOBBIX IpHOO-
pPOB», «NEKTPOHHBIE IPUOOPHI», BHIIOJHEHHS BBITYCKHOM KBaJM(UKAMOHHONW paboThl U mpHoOpe-
TEHUsl 3HaHUH, YMEHUI U HAaBBIKOB, KOTOPbIE MO3BOJAT 00yYarOIIEMYCsl YaCTUUHO MPOJIEMOHCTPUPO-
BaTh cienyomue 0606meHubie TpyaoBbie GpyHkmu (OTD):

® Pa3pa0oTKa €JUHUYHBIX TEXHOJOTHYECKUX MPOIECCOB U PEKOMEHAAIMM MO YCTPAaHEHUIO U
IpeayNIpexIeHUI0 OpaKkoB B MPOU3BOJICTBE U3JEINNH MHUKPOAIEKTPOHUKH (MPOpEeCcCCHOHATBHBIN CTaH-
napt 40.058 «HKEeHep-TeXHOJIOT MO MPOU3BOJCTBY M3JAEINA MUKPOJIEKTPOHUKN», KOJ B, ypoBeHb
kBanuukanuu 6).

® Pa3pa0oTKka TUMOBBIX TEXHOJOTHYECKUX IMPOLIECCOB M IIAHUPOBOK pabovyMX MECT M MPOM3-
BOJICTBEHHBIX YYaCTKOB Ha INPOU3BOJACTBE M3IEIHI MUKPOIEKTPOHUKHU (MIPpO(eCcCHOHATbHBINA CTaH-
napt 40.058 «MHKEeHep-TeXHOJIOT MO MPOU3BOJICTBY M3AEINNA MUKPOIJIEKTPOHUKN», KoA C, ypoBEeHb
kBanuukanuu 6).

o CoBeplLICHCTBOBAHKE MTPOLIECCOB U3MEPEHHM MapaMeTpoB U MOAU(HUKAIIUN CBOMCTB HAHOMA-
TEpUaNoB U HAHOCTPYKTYp (mpodeccuoHanbHbiii cTangapt 40.104 «Crneunanuct mo U3MEpeHHIo Ia-
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paMeTpoB U MOAU(UKALMN CBOWCTB HAHOMATEPHAJIOB M HAHOCTPYKTYp», ko1 C, ypoBeHb KBaIU(UKa-

nuu 6).

3. TpeOoBaHus K pe3yJibTATAM OCBOEHHSI JUCHUNIMHBI

B cootserctBun ¢ ®I'OC BO u OIIOII BO nanpasnenus noarorosku BO 11.03.04 Dnekrpo-
HHUKa ¥ HAHOZJEKTPOHMKA IPOLECC U3YUYEHHs AUCIHUIUIMHBI HalPaBJIeH HAa YaCTHYHOE (JOPMHPOBAHHE

OJIEMCHTOB CJIICAYIOIIUX KOMIIETCHITUH:

Kareropus
KOMIIETEeHIMHU/ THII
3agad

Koa u HauMeHOBaHMe
KOMIIETCHIIUHN

Nuaaukaropsl (MoKka3arein) J0CTHKe-
HHUSI KOMIIeTeH M i

HccaenoBarenbckas
EATEILHOCTD

OIIK-2. Criocoben camo-
CTOSITEIBHO MTPOBONTH
IKCTIEPUMEHTANIbHBIC HC-
CIIC/IOBaHUS U UCIIONB30-
BaTh OCHOBHBIE IIPHEMBI
00paboOTKHU U NpECTaAB-
JICHUA ITOJYUCHHBIX JTaH-
HBbIX

OIIK-2.1.

HaxoauT v KpUTHYECKN aHAIU3HPYET WH-
dbopmarno, HeOOXOIUMYIO ISl PEIICHUS
MOCTaBJICHHOW 3a71auu

OIIK-2.2.

PaccmarpuBaeT BO3MOKHBIE BApUAHTHI pe-
mMIEHUA 3aJa4u, OICHHUBAasA UX JOCTOMHCTBA U
HEJOCTaTKU

OIIK-2.3.

dopmynupyeT B paMKax MOCTaBICHHOH IIEIIH
MPOCKTAa COBOKYITHOCTh B3aMMOCBSI3aHHBIX
3aj1a4, 00ECICUYNBAIONIHNX €€ JOCTHKCHUE
OIIK-24.

OmnpenensieT 0KuaaeMble Pe3yJIbTaThl pelie-
HUS BBIACJIICHHBIX 3a1a4

OIIK-2.5.

3HaeT OCHOBHBIC METOJIBI M CPEICTBA MTPOBE-
JIEHUS DKCTIEPUMEHTAIbHBIX UCCIIEIOBaHUH,
CUCTEMBI CTaHJIaPTU3AINH U CepTUPUKAITIH
OIIK-2.6.

YMmeeT BBIOMpATh CIOCOOBI M CPEeICTBA
MU3MEPEHUM U POBOANUTH SKCIIEPUMEH-
TaJIbHBIC UCCJICAOBAHU S

OIIK-2.7.

Bnaneer cnoco6amu 06paboTku U Tipei-
CTaBJICHUS MMOJTYYCHHBIX JaHHBIX U OLICH-

KU MIOTPEIIHOCTH PE3YIbTATOB U3MEPEHUN

Brnagenne wundopmarm-
OHHBIMH TEXHOJIOTHUSIMHA

OIIK-3.BnaneeT meTo-
JaMU TIOMCKa, XpaHe-
HUs, 00pabOTKH, aHATH-
3a ¥ TIPEJICTaBJICHUS B
TpedyemoM opmarte
uH(popMaLuu U3 pas-
JUYHBIX UCTOYHUKOB U
0a3 JaHHBIX, COOJIIOAAs
MIPH 5TOM OCHOBHBIE

OIIK -3.1.

3HaeT Kak MCI0JIb30BaTh HH(OPMAIIMOHHO-
KOMMYHHKAITHOHHBIE TEXHOJIOTHUH TIPH TTOHC-
Ke HeoOxouMoi nHpopmanuu

OIIK- 3.2.

3HaeT COBpeMEHHbIE MPUHIIATIBI TTONCKA,
XpaHeHus, 00pabOTKH, aHAJIN3a U MPEJICTaB-
JeHus B TpedyeMoM popmare HHPOpMALUU
OIIK-3.3.




TpeboBaHus HHGOpMa- YMeer pemarh 3a1a4u 00pabOTKH 1aH-
IIUOHHOW 06€301acHOCTH HBIX C TIOMOIIBIO COBPEMEHHBIX CPEICTB
aBTOMATH3AINH

OIIK-34.

Bnaneer HaBbikamu oOecriedeHust nHOOP-
MAaIMOHHON 0€30MacHOCTH

B pGSYJIBTaTC OCBOCHUA JUCIHHUITJIINHBI CTYI[GHT JOJIDKCH:
3HaTh:

v’ OCHOBHBIE (PU3UYECKHE MIPOLIECCHI U ABJICHHMS, IPOTEKAOLIME B MATEPUAIaX JIEKTPOHHON TeX-
HUKHU

v’ KIacCU(pUKAIMIO, CBONUCTBA, TEXHOJIOTUIO MTOJYYEHUS U IIPUMEHEHHST OCHOBHBIX MaTEpUAjIOB
3JICKTPOHHOM TEXHUKH,

v’ (pu3nUecKre OCHOBBI 0a30BBIX METOIOB U3MEPEHHS M KOHTPOJIsS CBOMCTB MAaTEPUAIIOB JIEKTPOH-
HOU TEXHUKHU,

YMerTh:

v’ nenath 000CHOBAHHBIN BEIOOP MaTEPHAIIOB /ISl KOHKPETHOTO IPUMEHEHHS B TEXHOJIOTHH HM3]1€-
I BHGKTpOHHOﬁ TEXHUKU C y‘-IéTOM CBOI71CTB, SKCINTYaTAIMOHHBIX XaPaKTCPUCTHUK W BJIUSAHHA
BHEIIHUX ()aKTOPOB;

v’ pabotarh ¢ HHPOPMAIIMOHHO-CIIPABOYHBIMU U IIOUCKOBBIMH CHCTEMaMH JUIs TOUCKa HH(OpMa-
IIUH 110 MaTepualiaM JICKTPOHHOM TEXHUKU U UX CBOMCTBaM, OPHEHTUPOBAHHO HA PEUICHUE 3a-
Ja4 B mpodeccuoHanbHOM 00acTH;

v/ MCIOJIb30BaTh MATEMATHYECKHIA armapar Juis pacyeToB CBOMCTB MaTepHasoB.

Baagern:

v/ HaBBIKAMH pacyera, M3MEPEHHs ¥ KOHTPOJISI OCHOBHBIX [TapaMETPOB MATEPUAIIOB 3JIEKTPOHHOMN
TEXHUKH,

v/ HaBBIKAMH CaMOCTOSTEILHOTO U3YYEHHS M PEIICHUS BOIIPOCOB U 3a/1a4 MAaT€PUAIOBETIECKOTO
acrekTa B mpodeccuoHaIbHOM 001acTH.

v/ HaBBIKaMH 00pPa0OTKH M NIPE/ICTABIICHHS SKCIIEPUMEHTAIBHBIX JaHHbIX.

4. Conep:xanue ¥ CTPYKTYpa IMCUUIIJIMHBI

4.1. Conep:xanue pa3ae0B TUCHUIITUHBI

B tabGnune 1 npuBoauTCst omucaHue coiep KaHus JUCIUIUIMHBI, CTPYKTYPUPOBAHHOE T10 pa3-
JieNiaM, C YKa3aHHeM M0 KaXI0MY pa3eny KOJI0OB KOHTPOJIUPYEMO KOMIIETEHIIUU B OPM TEKYIIIETOo
KOHTPOJIA: 3amuTa jabopaTtopHoit padotsl (JIP), komnoksuym (K), Tectuposanue (T).

Tabmuua 1. Codeporcanue pazoenos oucyuniunsi

K
o1 ®opma
KOHTPOJIUPY-
HaumenoBa- . TeKyuie-
Ne Copaep:xanue pasaea eMOoii KomIIe-
HHE pa3aesaa TeHIuH (I/l.]II/[ ro KOH-
TpOJIs
ee 4YacTH)
1. | Knacenua- Knacvcnquaum[ W HA3HAYEHUE MATEPUANoB OIEK-|  ppy o T,
wnst u o6mue |TPOHHON TeXHHMKHU. Poib MarepuanoB B pa3BUTUU DIIEK-
cBeleHHsi 0 |TPOHHOM TEXHMKH. OIIK-3 K,
CTpoeHHE Ma- OO0ue MmoJoXKeHUst 0 CTPOCHUHU TBepAbIX Ten. Oco- JIP
TEPHANOB |\ GeHHOCTH XMMHUYECKOH CBS3H. DIEMEHTHI CTPYKTYPHON
371eKTPOHHOI .
rexmuxn  |KPHACTAILIOrpadum. I[e(beTBI KPUCTAIUIMYECKOH CTPYK-
Typbl. D€eMeHTbI 30HHOM Teopuu. OCOOEHHOCTH 30HHOM
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CTPYKTYPhl METAJJIOB, MOJYIPOBOJHUKOB M JUAJIEKTPH-
koB. Pacnpenenenne @epmu-/Iupaka um Makcsemia
Bonbimana. [110THOCTB 3JEKTPOHHBIX COCTOSTHUM.

IIpoBoaHuKHU

®dusnueckas IpUPOAa JIEKTPOIPOBOJHOCTH METAJI-
noB. TemmnepaTypHas 3aBUCHUMOCTb YJEIbHOTO COIPO-
TUBJIEHUST MeTaylIoB. CONpPOTUBIIEHNE METANIOB HA BBI-
COKHX 4acTOTax.

BnusiHue CTpyKTYypHBIX N1e(EKTOB Ha YIEIbHOE CO-
MIPOTUBJICHUE METAJIOB. Y I€JIbHOE CONPOTUBIIEHUE Me-
TaJUIMYECKUX CILIABOB.

ComnpoTHBICHIE TOHKUX IJIEHOK. PazmepHbIit ahdexT
YAEIBHOIO COIIPOTUBIICHHUS.

CBepXmpoBOJAUMOCTh U €€ NPUMEHEHUE B HAYKE M
TeXHUKe. Marepuansl BBICOKOTEMIIEPATYPHOU CBEpX-
MIPOBOJIUMOCTH.

Kiaccudpukanuss mpoBOAHUKOB. MeTabl BBICOKOM
MPOBOJIUMOCTU. MeTallibl ¢ MOBBILIEHHBIM YAEIbHBIM
conporusiieHueM. [Ipumon.

OIIK-2,
OIIK-3

Hoay-

NMPOBOJIHUKH

CoOcTBeHHbIE U NIPUMECHBIE IOJYINPOBOJHUKU, HX
sHepreTuueckue auarpammbl. CTaTUCTHMKAa HOCHUTEJEH
3apsiia B COOCTBEHHBIX M IPUMECHBIX IMOIYIPOBOJHU-
Kax. YCIOBHSA DJIEKTPOHEUTPATILHOCTH B COOCTBEHHBIX U
IPUMECHBIX MOJYNPOBOJAHMKAX. TemmeparypHas 3aBH-
CUMOCTb ITPOBOAMMOCTH MOJIYIPOBOJHUKOB.

®dotomnornomenue U (HoTonpoBoAUMOCTb. HepaBHo-
BECHBIC HOCUTENH 3apsija. ['eHepanus u peKoMOMHAIUSA
HEPaBHOBECHBIX HOCHUTEJEH 3apsi/ia B OIYIIPOBOAHUKAX.

ONEeKTPONPOBOJHOCTh MOJIYIMPOBOJHUKOB B CUIBHOM
anekTpuyeckoM noie. pdext 'anHa.

MeToibl OYMCTKM M BBIPALIUBAHUS TOJYIPOBOJHU-
KOBBIX KPUCTAJUIOB.

OcHoOBHbBIE CBOWMCTBAa Ie€pMaHUs U KPEMHHS, OCOOECH-
HOCTH TEXHOJOIMM U obnacTe mpumeHeHus. [lomympo-
BOAHMKOBEIE coennuenus A3BS, A2B4, A4B4.

OIIK-2,
OIIK-3

AKTHBHbBIE
H
NaCCHBHBIE
JAHJIEKTPUKH

OcCHOBHBIE XapaKTEPUCTUKHU PA3JIMYHBIX TUIIOB MOJS-
pU3aIMK TUIEKTPUYECKHX MaTepUalloB. DJIEKTPOIPO-
BOJHOCTb JIUAJIEKTPUKOB. OJIEKTpUYECKasi MPOYHOCTD,
AIIEKTPUYECKUI W TEeIUIoBOM mpoOoi. Paszmepnslil 3¢-
Gbexr.

Jusnexktpudeckue moTepu, (U3NYECKUE MPUUUHBI
CYILIECTBOBaHMS JMIJIEKTPUUECKUX MOTEPh B MaTepua-
nax. TaHreHC TUANEKTPUYECKUX MOTEPb.

[TaccuBHble nudnekTpuku. OCHOBHBIE CBENEHUS O
CTpYKType U (U3NYECKUX CBOICTBaxX MOJIMMEPOB.
[InacTtmacchl. DneKTpou30JALMOHHbIE KoMnayHel. He-
oprannyeckue crékna. Kepamuueckune marepuansl. Cu-
TaJlIbI.

AxTuBHBIE AudNeKTpuku. [Ipupona cernerolnekTpu-
koB. CerHerosnekTpuku. IIpezonnexkrpuku. I[lnposnex-
TPUKH. DIIEKTPETBHI.

OIIK-2,
OIIK-3

MarbuurTHbIe

Knaccugukarus BemecTB Mo MAarHUTHBIM CBOHCTBAM.
[Tpupona marnerusma. OcOOEHHOCTH HAMarHUYHMBAHUS

OIIK-2,
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matepuanel |\MarepuanoB. Kpuas nHamaruuuuBanusi eppomarneru-| OIIK-3 K,
Ka. MarautHelii ructepesuc. Iddext bapkrayszena. [lo- JIP
MEHHas CTPYKTypa.
MarauToTBep/ible 1 MAarHUTOMSITKHE MaTepHAIIbl U UX
OCHOBHBIE XapaKTEPUCTUKHU.
MaruutHble MaTepuaibl CIEHUATbHOIO HAa3HAYEHUS.
HOMJI —cTpykTypbl. HaHOKOMITO3UTHBIE MarHUTHBIE Ma-
tepuanbl. PazmepHslil 3G hexT.
6 | llepenexThE- OTIK-2, T,
MaTepHaIbI Hanomarepuaibl 1 HAaHOCTPYKTYpBI. OINK-3 K
aiexTponukn | MaTepuasbl SKCTPEMAaIbHOM 3JIEKTPOHUKU ’
JIP

4.2. CTpyKTypa IMCHUIIHHBI

Tabmuua 2. Obwas mpyooemkocms oucyuniunsvl cocmasisiem 5 sauemuvix eounuysl (180 uaca)

TpyaoémMKocTb, Yachl

Bun pa6otsl
3
Bcero
cemMecTp
O01mas Tpy10eMKOCTh (B 4acax) 180 180
KonrakTHasi pabora (B yacax): 85 85
Jlexumu (JI) 34 34
JlaGopaTopHbie paboTsr (JIP) 34 34
CamocrosiTesibHas padoTa (B 4yacax), B TOM 68 68
YHCJle KOHTAKTHAsA:
CaMoCTOsITETbHOE N3YUYCHHE Pa3/ICIIOB 68 68
IMoaroTroBKa M MPOXOoKIEHUE MPOMEKYTOY- 7 27
HOW aTTecTalluH
Bua npomeKyTo4HO# aTTecTAlUH JK3aMeH

4.3. JlekunoHHBIE 3aHATHA

Tabnuna 3. Ilepeuens mem 1eKYyUOHHBIX 3aHAMUL

Ne
Tema
n/n
1 Knaccudukanus u Ha3Hau€HHE MAaTEPUAIIOB MJIEKTPOHHON TEXHUKH.
2 OO111e MoI0KEHHsI 0 CTPOSHUM TBEPBIX Tell. 30HHAS CTPYKTYpA.
3 MerTansl. DI€KTPOIPOBOAHOCTh METAJUIOB U METAJITIMYECKHUX CIUIABOB
4 CBepXMnpOBOIHUKH U UX IPUMEHEHHE B HAyKe U TEXHHKE.
5 Marepuansl BEICOKOTEMIIEPATYPHOUM CBEPXITPOBOJAUMOCTH.
6 [MTonynpoBoguuku. CoOCTBEHHAs U TPUMECHAs TPOBOIUMOCTb.
7 DIIEKTPOMPOBOTHOCTH TOTYIPOBOJHUKOB B CHIIBHBIX DJIEKTPUUECKHX MOJISIX. DhPexT
I'anHa.
8 @DOTOMPOBOAUMOCTE U (POTONOTIIONIEHHE MTOTYITPOBOIHUKOB.
9 Mertoapb! BbIpallluBaHus U yIPABICHUsI CBOMCTBAMHU MOJIYIPOBOJHUKOB




10 Kpemuuii u repManuii: CBOMCTBA, OJTYYEHHE U TPUMEHEHUE AIEKTPOHHON TEXHUKE.

11 JMdIeKTpuKy: NoJIsIpu3anus, IUIEKTPUYECKUE TIOTEPH, IEKTPOIPOBOIHOCTD U HJIEK-
TpUYECKasl IPOYHOCTb.

12 [TaccuBHBIE TUAIIEKTPUKH: IUIACTMACCHI. 3JIEKTPOU3O0JIALMOHHBIE KOMIIAYHbI, CTEKIIA,
CUTAJLJIbl, KEPAMHUKA.

13 AKTHBHBIE AUDJIEKTPUKU: IIbE30JIEKTPUKHU, TUPOIIEKTPUKH, SJIEKTPETHI.

14 Marnutssle matepuainsl. [Ipuposa MarueTu3ma U 0OCOOEHHOCTH HAMarHUYMBAaHUS Ma-
TEPHAJIOB.

15 MarsuTHbIE MaTEpHAIIbI CIEUAIBHOrO HasHayeHus. [IM/] —cTpykTypbl

16 HanomaTepuaiisl 1 HAHOCTPYKTYPHBI B DJIEKTPOHUKE. .

17 Matepuansl SKCTPEMaIbHOMN 3JIEKTPOHUKU

4.4. llpakTuyeckue (CeMuHapCcKue) 3aHATUS
[TpakTueckue 3anstus (CeMUHAapCKUE 3aHATHUS) HE TTPEIYCMOTPEHBI POTPaMMOii
4.5. JlabopaTopHbie padoThI

B tabnuue 4. [IpuBoauThCs nepevyeHb TeM J1a0OpaTOPHBIX 3aHATUH U C YKa3aHUEM KOHTPOJIHPY-
€MBIX KOMIIETEHIIUH.

Tabauya 4. Ilepeuenv nabopamophulx pabom

Kon
KOHTPO-
Ne JMpyemMon

< HaumeHoBaHue J1a00paTOPHBIX padoT KOMIIe-
H/H TEHIUN
(nu ee
4acTH)

1 OHpC,I[CJ'ICHI/IC TUIIa ITPOBOAUMOCTH NOJTYIIPOBOJHUKOBBIX MATCPUATIOB OIIK-2,
OIIK-3

2 | 3mepeHue yaenbHOro CONpOTUBIIEHNSI 00BbEMHBIX MOIYTIPOBOAHUKOBBIX Ma- OIIK-2,
TepHrajaoB OIIK-3

OmnpeneneHne NMPUHBI 3alIPEIIEHHON MOJIYITPOBOJHUKA OIIK-2,
OIIK-3

M3mepeHue 31eKTpOopOoBOJHOCTH IIEHOUHBIX MOTYIPOBOJHUKOBBIX CTpyKTyp | OIK-2,
OIIK-3

N3MepeHne BpeMeHH KM3HH HEOCHOBHBIX HOCUTEJNEH 3apsia OIIK-2,
OIIK-3

Omnpenenenne KOHIEHTpaMu HocuTenen 3apsaaa rno usmepenusam JJ1C-Xomnna OIIK-2,
OIIK-3

DIIEKTPUUYECKUE U TEPMOIIEKTPUUECKHE CBOMCTBA MPOBOJHUKOBBIX MaTepHa- OIIK-2,
OIIK-3
JIOB

8 | UccnenoBanne CBOMCTB MarHUTOMSATKUX MaTepUaIOB OIIK-2,
OIIK-3

N O U B W

4.6. CamocTosiTeIbHOE M3YUeHHE Pa3/1eJI0B M CHHIIMHbI

Ta6m/1ua 5. BOI’lpOCbl, BbIHOCUMbBLE HA CAMOCMOANME/IbHOE U3YUEeHUEe



Kon

KOHTPO-
No JpyemMon
o/ Bomnpocsl KoMIIe-
TCHIHHU
(usm ee
4acTH)

1 CmuiaBbl BeIcOKOTO conpoTuBiieHusd. [Ipunoun. Hemerannuyeckue npoBoasinue OIIK-2,
CIUTaBBI. OIIK-3

) [TonynipoBonnukoBeie coequnenus A2B6, A4B6 u TBepabie pacTBOPHI Ha UX OIIK-2,
OCHOBE: OCHOBHBIE CBOIMCTBA M 00JIACTH PUMEHEHUSI. OIIK-3

3 TepMoraaprBaHOMArHUTHBIC SIBJICHHS B MOJTYIPOBOAHUKAX. D ekt Xoa. OIIK-2,
Dddext 3eedeka. Dpdekt [lenbThe. OIIK-3
TepmoanexTpuueckue MaTepuaisl. TepMoanekTpuueckas JOOPOTHOCTD.

4 CaoiicTBa 1 MapaMeTpbl MATEPHAIIOB JJISl TEPMOIJIEKTPHUUECKHUX IIpeodpazoBa- OIIK-2,
teneit. OcOOEHHOCTH KOHCTPYKIIMH M TEXHOJIOTUU U3TOTOBJICHUS TEPMOIIICK- OIIK-3
TPUYECKUX XOJIOIUIBbHBIX MOJYJIEH.

5 | Kuakue kpucTamibl: KjJaccuukaius, CBOUCTBA U PUMEHEHUE. %%11223

6 MarHuTOMSTKHE U MarHUTOTBEP/IbIE MATEPUAJIBI: OCHOBHBIE XapaKTEPUCTUKHU OI1K-2,

OIIK-3

U IIPUMCHCHUC.

OrneHouHbIe MaTepHalbl Ul TEKYLIETro, pyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEXKYTOUHON
aTTecTallid CTYJEHTOB M0 AMCLUMIIIMHE ONpPENEeNsIIOTCS Y4eOHBIM IUIaHOM 0oOpa30BaTeNbHOM Ipo-
rpaMMBbl M JIEMCTBYIOIIUM IOJIO)KEHHEM O OaJIbHO-PEHTHHIOBOIl CHUCTEME aTTeCTallud CTYIEHTOB
oOydaromuxcsi 1Mo mnporpaMmam Bbiciiero oOpaszoBanusi KaOapauno-bankapckoro yHuBepcuteTa
(ITpuxaz Ne 159/0 ot 31 aBrycra 2017r.). [Ipu arrecranun o0y4aromuxcs OLEHUBAETCS KaYeCTBO pa-
00Tl Ha 3aHATUAX (YMEHHE BECTH JUCKYCCHIO, CIIOCOOHOCTh YETKO (hOPMYJIMPOBATH CBOM MBICIIH),
YPOBEHb MOJTOTOBKHM K CaMOCTOSTENILHOM JEesATEIbHOCTH, KaYeCTBO BBINOJIHEHUS 3a7aHui (KypcoBOH
paboThl, TabopaTOpHBIX padboT u ap.). Tekymuii u pyOeKHBINH KOHTPOJIb YCIIEBAEMOCTU CTYJIEHTOB 110
JUCLUIUIMHE TPOBOJUTHCSA MO TPEM KOHTPOJIbHBIM ToukaM. B koHie 1/3 cemectpa 1-1 KOHTpoOJbHAs
TOYKa, BTOpasi KOHTPOJIbHAS TOUKA- KOHel 2/3 ceMecTpa, a TpEeThs KOHTPOJIbHAS TOYKA MOCJIEHHUE JIBE
Henenu ceMmectpa. Pacrpenenenue 6auioB B pamkax OayuIbHO-PEHTHHTOBON CHCTEMBI aTTECTALUU

4.7. KypcoBas pa6ora

KypcoBas paboTa He mperycMOTpeHa MporpaMMoii.

H leOME)KyTO'—lHOﬁ aTrecTalumn

CTYACHTOB NPUBCACHO HUXKC!

S. OneHo4YHbIe MaTEePHAJIBI VIS TEKYLIEro H py0e;KHOro KOHTPOJIS yCIeBaeMOoCTH

Tabnuua 6. Pacnpeoenenue 6anios mexkywezo, pyoercHo20 KOHMpOs U IK3AMeHA

Ne Oo01mas 1-1 TOUKa 2-91 TOYKA 3 Touka
cymma
1. | Tekynmii KOHTPOJIb
MOCEIICHNUE 3aHITHI 10 Gan- 3 3 4
JIOB Oamna Oana Oanna
BBIIOJIHEHHE U 3alllATa J1a0o0- 21 7 7 7
paTopHbBIX paboT Oann OasIoB OasIoB 0aJI0B
2. | Py0e:xkHbIi KOHTPOJIb
TECTUPOBAaHUE 15 6an- 5 5 5
JIOB 0aioB 0aJIoB 0annoB
KOJJIOKBUYM 24 8 8 8
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| Oasa 0a/u10B 0a/u10B 0asIoB

70 23 23 24

HToro
0aJ1710B oa1a oa1a 0aj1a

5.1. KosutoxkBuym

B cemecTpe mpoBoasTCs 3 KOJJIOKBUYMa, KaXIbli U3 KOTOPBIX OLlEHUBaeTcs B npezenax ot 0
1o 8 6amnoB. TakuMm 00pazom, MaKCUMAITbHOE KOJIMYECTBO OAJIIOB, KOTOPBIE MOXKET MOJIYYHUTh CTY-
JEHT NP YCIOBUHU YCIICITHOM CJauu TPeX KOJJIOKBUYMOB PaBHO 24.

Ha xonmokBrymMax KOHTpOJHpyeTcs: (GOPMUPOBAHKE FJIEMEHTOB 00IIeTPOdECCHOHATHHBIX
komnerennuit OIIK-2, OIIK-3. Huxe npuBeieH npuMEPHBIN NIepeYeHb BOMPOCOB U 3aJJaHUM, BEIHO-
CHUMBIX Ha KOJIJIOKBUYMBI:

1-xonnoxeuym(Pazoen 1,2):

1. Ilepeuncaure TUIIBI XUMUYECKOM CBA3HU B TBEPABIX TEJIAX U AAUTE KPATKYIO XapaKTEPUCTHUKY.

2. [lepeuncaure AedeKThl KPUCTAIUIMYECKON CTPYKTYPHI U 1aiiTe KPATKYIO XapaKTePUCTHKY.

3. [IpuBenuTe KIaccupUKAUIO KPUCTAIUTMYECKUX CHCTEM U OTIMCAHUE OJHOU U3 HHX..

4. Taiite onpenenenue nojumMoppusma, puBeIUTe IPUMEPbI AJNIOTPOITHBIX MOAU(UKALIUI BEIECTB.
6. OxapakTepu3yuTe KpUCTALTUYECKYIO CTPYKTYPY THIIA ajiMa3a.

7. OnuiunTe KpUCTAJUIMYECKYIO CTPYKTYpY TUIa chagepura.

8. Paccuuraiite mimotHocTh ynakoBku atomoB B 1K, 'K u OLIK kpucramimueckux pemieTkax.

12. CKOIBKO aTOMOB NIPUXOAUTCS HA DJIEMEHTAPHYIO STYEHKY B MOHOKPHCTAJLIE apCeHu A rajus’?

14. BeipazuTte MOBEpXHOCTHYIO TUIOTHOCTHh YMAaKOBKM aToMOB B miockocTH (100) moHOkpucTamia Si
yepes MepHoJ PeLeTKH, UCIOJb3ys HE00X0AUMBbIE CIIPAaBOYHbIE JIAHHBIE.

18. Beruuciure paccTossHue MEXIy OJMKAUIINMU aTOMAMH B KPUCTAJUTMUECKOHN pemieTKe Boabhpama,
UCIMOJIb3Ysl HEOOXOIUMbIE CIIPAaBOYHbIC JTaHHBIE.

19. Berancnure paccTosiHAE MEXIY OMMKaWIIMMU aTOMaMU B KPHCTAUTMYECKOH pelieTke KpeMHUs,
UCIIOJIb3Ysl HEOOXOIUMBIE CIIPABOYHbIE JAaHHBIE.

20. JlaiiTe onpeneneHre aHU30TPOIIMU CBOMCTB TBEP/BIX TEJ, HA30BUTE MPUYMHBI AHU30TPOIHH.
21.IIpuBenuTe CXEMBI SHEPTETUYECKUX 30H METAJIOB, MOJIYIIPOBOAHUKOB U IUAIEKTPUKOB. CpaBHUTE
10 CTPOEHHUIO.

22. BoiBeaute hopMyny pacuera IUIOTHOCTH 3JIEKTPOHHBIX COCTOSIHUN B MPUOIMKEHNU 3 (EKTUBHON
MAaccChl.

23. 3105kuTe OCHOBBI AJIEKTPOIPOBOJHOCTH METAJIOB Npuomxkenuu pyne u Jlopenua.

24. Beienute popMyily pacd€ra 3JIeKTPONPOBOJIHOCTH B KJIIACCUYECKOM MPUOIMKEHUN.

25. Ilpunon: pa3HOBUIHOCTH, CBOMCTBA U IPUMEHEHHUE.

2-1u konnoxsuym(Pazoen 3,4):

1. [Jlaiite onpeneneHre COOCTBEHHOTO M MPUMECHOIO MOIYNPOBOAHMKA. M300pa3uTe 30HHYIO CTPYK-
TYpY COOCTBEHHOTO ITOJIYTIPOBOJHHUKA, JOHOPHOT'O U aKIIETOPHOTO MOIYIIPOBOIHHUKA.

2. O0bsCcHUTE, KaK HATH KOHLIEHTPALMIO OCHOBHBIX U HEOCHOBHBIX HOCHUTENEH 3apsja B AJIEKTPOH-
HOM TIOJTYIIPOBOTHUKE C U3BECTHOM CTENEHBIO JISTUPOBAHMS HA YIaCTKE UCTOIIECHHS TPHMECH.

3. OObsACHUTE, KaK HaWTH KOHIIEHTPALMIO OCHOBHBIX U HEOCHOBHBIX HOCHUTENEH 3apsia B ABIPOYHOM
TIOJTYIIPOBOTHUKE C U3BECTHON CTETIEHBIO JISTHPOBAHUS HA yYaCTKE UCTOIICHUS TIPUMECH.

4. N300pa3ute TemMrepaTypHyIo 3aBUCUMOCTh PaBHOBECHOW KOHIIEHTpAIlUU HOcuTeNel 3apsiia B co0-
CTBEHHOM TOJTYNpOBOTHUKE. OOBSICHUTE, KaK IO TOH 3aBUCUMOCTH OIPENEIUTh MHUPUHY 3arpe-
IIEHHOW 30HBI MOTYIPOBOHHKA.

5. N3o0pa3uTe KaueCTBEHHO TEMIIEPATypPHYIO 3aBUCHMOCTh PABHOBECHOM KOHIIEHTPAIIHH JICKTPOHOB
B JIOHOPHOM IIOJIYIIPOBO/IHUKE B IIUPOKOM HMHTEpBajle TeMIepaTyp. YKaKUTe TeMIepaTypbl Uc-
TOIIEHHSI TPUMECH U TIepexo/1a K COOCTBEHHOU MPOBOIUMOCTH.

6. OT KakuX XapaKTepPUCTUK IMOJYIPOBOAHUKOBOTO MaTepHaja 3aBUCUT TeMIIepaTypa HCTOLICHHS
npumecu?
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7. 3anuImMTe yciaoBHE KBa3WHEHTPAIBbHOCTU AJIS IOJYNPOBOJHHUKA, JIESTMPOBAHHOTO OJHOBPEMEHHO
JIOHOPHOM M aKIIENTOPHON MPUMECHIO.

8. CKOJBKO 3JEKTPOHOB HaxoauTcCs Ha ypoBHe depmu B COOCTBEHHOM IOJIYIIPOBOAHHUKE MPU KOM-
HaTHOU Temneparype?

9. OOBsicHUTE, KaKas U3 JBIPOK 00JagaeT OOMNbINeH dHEepPTUel: B IEHTPE BAJICHTHOUW 30HBI WIH Y €€
MOTOJIKA?

10. YcraHoBUTE B3aMMOCBA3b MEX/1y JOHOPHBIM MJIM aKLIENTOPHBIM IOBEIECHUEM IIPUMECEN 3aMellie-
HUS B KOBAJICHTHBIX IOJYIIPOBOJHUKAX U BAJIECHTHOCTBIO IPUMECHOIO aTOMA.

11. OOBsicHUTE, KaK ONPEAECIUTH TUIl OCHOBHBIX HOCUTEJEH 3apsiia B MOIYIPOBOAHUKE 110 U3MEPEHHU-
ssm OJ1C Xomna.

12. OOBsicHUTE, KaK ONPEACIUTh TUIl OCHOBHBIX HOCUTEJEH 3apsiia B MOIYIPOBOIHUKE 110 U3MEPEHHU-
sam Tepmo-IJ1C.

13. KakoBo OTHOIIEHHE 3JEKTPOHHOTO TOKA K JBIPOYHOMY B coOcTBeHHOM repmanuu npu T=300 K?

14. KakoBo OTHOIIIEHUE AJIEKTPOHHOTO TOKA K JILIPOYHOMY B cOOCTBEHHOM apcenu e rayuus T=3007

15. Beerna a1 MOXHO yTBEp)KIaTh, YTO Mbl UMEEM JE€JI0 C COOCTBEHHBIM IOJIYIIPOBOAHUKOM, €CIIU
€ro y/eJabHOe CONPOTUBIIEHHE OIU3KO0 K coocTBeHHOMY? [Touemy?

16. Ha3oBuTE OCHOBHBIE MEXAHU3MbI PACCESHUSI HOCUTENEH 3apsiia B MOJyNpoBoAHUKaxX. KakoBbl aJist
9TUX MEXaHU3MOB TEMIIEPATYPHBIE 3aBUCUMOCTH MTOABHKHOCTH?

17. JlaiiTe CpaBHUTEIIBHYIO XapaKTEPUCTUKY KPEMHHUSI U T€PMaHUs KaK MaTEPUAJIOB dJIEKTPOHUKH.

18. HazoBuTe OCHOBHBIE 00JIACTH IPUMEHEHHSI KDEMHHUS U T€PMaHUs B 3JIEKTPOHHON TEXHUKE.

19. OxapakTepu3yiTe KpUCTAJUIMUECKYID CTPYKTYpY U XUMHHYECKYIO CBSI3b B IOJIYIIPOBOJHUKAX
AIIIBV.

20. [Touemy y aHTUMOHH]Ia UHIUSI COOCTBEHHAs yJIEIbHAS POBOJAUMOCTD ONPENENISIETCS TOIBKO KOH-
LEHTpalMel 3JeKTPOHOB, a BKJIAJ0M JbIPOK MOKHO ITPAKTUYECKH ITpeHeOpeub?

3-u konnoksuym (Pazoen 5,6):

1. HazoBuTE OCHOBHBIE MEXAaHU3MBI IIPOOOSI TBEPBIX TUIICKTPUKOB.

2. Kakoil Mmexanu3m npo0osi xapakTepeH JJIs JUAJIEKTPUKOB IIPU UMITYJIbCHOM BO3JIEHCTBUU BBICOKOIO
HanpsDKEeHUs?

3. Kak o1eHuTh HarpspKEeHUEe TEIIOBOTO MPO00s TUAIEKTpUKa?

4.Yro Takoe nuinexrpuyeckue norepu? Kakue (akTopbl BIMSAIOT Ha JUDIEKTPUUYECKHE MOTEPH B
TBEPABIX TUAIEKTPUKAX?

5. [lonmumepHbIe AUANEKTPUKH: 001Iasi XapaKTePUCTHKA U TPUMEHEHHE B JIEKTPOHHOM TEXHHKE.

6. Kakoil u3 noauMepHbIX IUAIEKTPUKOB CHIIbHEe HarpeBaercs B BY anexTpuueckom mosie: moau3TH-
JIEH WY TOJIUBUHWIXJIOpUI?

7.13 xakoro Marepuana Bel mpemmaraete wusrotoButh usonsrop CBY pazpema: U3 monuret-
padropaTuieHa niam noaudtuieHtepedTanata? [ouemy?

8. OueHute HanpsKeHUe Mpo0os i MIIEHKU MOJIMUMUAA TONIUHON 50 MKM B OTHOPOJAHOM 3JIEKTPHU-
4ECKOM II0JIE.

9. Onenure HanpspKeHUE MPOoOOst TSl TICHKU TOMMATHIeHa TouHON 100 MKM B OZTHOPOJAHOM 3JICK-
TPUYECKOM TIOJIE.

10. Ucrionb3ys cipaBOYHBIE JAaHHBIE, HAUIUTE OTHOWIECHHUE YJEIbHBIX AUIEKTPUYECKUX MOTEPH B MO-
matuneHe U [IBX npu oquHaKoOBBIX YCIOBHSX IKCIUTyaTallUH.

11. Halimure yaenbHbIe TUAIEKTPUUYECKHE ITOTEPU B IUICHKE JaBCaHA MPU HaIpsDKEHHOCTH mosst 105
B/M na yactrote 1 MI 1.

12. BniusiHME cocTaBa CTEKJIA HA €ro CBOKCTBA.

13. Kinaccuduxanus cTeKos o TEXHUYECKOMY Ha3HAuYEHHUIO.

14. Haiinure oTHOLIEHHE TeMIEpaTypHBIX KOA(P(GUIHMEHTOB pAaCHIMPEHUs JIEKTPOBAKYYMHBIX CTEKOJI
mapku C37 u C90.

15. l;1st Kakoro u3 MaTtepuasoB (KBapll UM CUIMKATHOE CTEKIIO C OombpIuM coaepkanueM Na20) miu-
pe UHTEpBaN pa3MAr4eHus?

16. Knaccudukarusi MarHuTHBIX MaTepuaioB MO0 CBOMCTBAM M TEXHUYECKOMY Ha3HAUEHHUIO.
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17. Kakyie MarHUTOMSTKHE MaTepUalbl UMEIOT BHICOKOE 3HAUEHUE MarHUTHON MPOHHUIIAEMOCTH B Clia-
ObIX MAarHUTHBIX MOJISAX?

18. KakoBo BiMsIHHE KpEMHUSI Ha CBOIMCTBA 3JIEKTPOTEXHUUECKOM cTamu?

19. KakoBblI 4aCTOTHbBIE XapaKTEPUCTHKHU BHICOKOIIPOHULIAEMBIX U HU3KOIPOHUIIAEMbIX (eppUTOB?

20. Knaccudukanuss HaHOMaTepUaIoB M0 pa3MepHOMY (PaKTopy.

21.IIpuBenuTe npuMepsl HAHOCTPYKTYP TUIA: KBAHTOBAs TOYKA, KBAHTOBAs siMa, KBAHTOBAsI IPOBOJIO-
Ka.

Memoouueckue pexomenoayuu

[Tpy MOATOTOBKE K KOJUIOKBUYMY CIIEAYET, MPEXkKAE BCEro, MPOCMOTPETh KOHCIEKTHI JICKIHH U
OTMETUTHh B HUX UMEIOLINECS BOIPOCH KOJUIOKBUyMa. Ecii kakue-To BOIPOCH! BEIHECEHBI ITPETojaBa-
TEJIEM Ha CaMOCTOSATEIbHOE M3YyueHHE, CIelyeT o0paTuThcs K yuyeOHOH JuTepaTrype, peKOMEHI0BaH-
HOH IpernojaBaTeieM B KadyecTBe HCTOYHMKA. [Ipy MOAroToBKe K KOJUIOKBUYMY TaK)Ke PEeKOMEHIyeT-
Csl IOCEIIEHNE KOHCYJIbTAIM 7151 CBOEBPEMEHHOTO CHATHUSI BO3HUKIIUX BOIIPOCOB B MPOIECCEe MO0~
TOBKH. KOJIJTOKBHYM IIPOBOANTHCS B BHJIE YCTHOT'O ONPOCa M COOECETOBAHUS CO CTYACHTOM.

Kpumepuu oyenusanus

CreneHb MNOATOTOBJICHHOCTHU CTYACHTA HA KOJUJIOKBUYMC OLCHHUBACTCA 110 CICAYIOIIUM KPUTC-
PUAM: - AACHOCMb, YemKOoCmbv U O00KA3AMENIbHOCb UBJIONCEHUS. OMEEMO8 HA eonpocsl, - enaoenue cne-
UUANIbHbIMU mMePMUHAMU, CUCMEMHOCNb 3HAHUU NO meme KoJllokeuyma. Huxe IIPpUBCJACHA IIKaJla
OLICHUBAaHNA.

Tabmuua 7. Kpumepuu oyenusanus cmyoenma Ha KOJLIOKEUYME

Onenka

2 daJi1a
«HeynoBJIeTBOPUTEJIHLHOY

4 pay1a
«YI0BJIETBOPUTEIBHO»

6 0as10B
«Xopowo»

8 day10B
«OTIANIHO»

CrygeHT He 3Haer
3HAYUTENBHON 4YacTH
BOTIPOCOB, JIOITYCKaeT
CYIIECTBEHHBIE OIINO-
KN B OTBETAaxXx Ha BO-
MIPOCHI

Crynent MOBEPX-
HOCTHO 3HAaeT BO-
MPOCHl  KOJIJIOKBUY-

Ma, JOIMyCKaeT He-
TOYHOCTHU B OTBECTC
Ha BOITIPOC

CryneHT XOpouo 3HaeT Ma-
TepHuaj, TPaMOTHO W IO Cy-
IECTBY M3J1araer ero, JOIyc-
Kasi HEKOTOpPbIE HETOYHOCTH B
OTBETE Ha BOIPOC

CryaeHT B moJ-
HOM o0BeMe
3HAeT MaTepual,
IrPaMOTHO U TIO
CYIIECTBY H3Ja-
raeT ero, He J0-

Mmyckasi  Cylle-
CTBEHHBIX  He-
TOYHOCTEH B OT-
BETE Ha BOIPOC.

5.2. TecTnl

TecTupoBanue Mo U3ydaeMbIM pazzenaM NpoBoaAuTcs 3 pa3a B ceMecTp. Ha Tectax KoHTponupy-
ercst GOpMHUPOBAHUE DIIEMEHTOB OOMIEKyIbTypHOH KommeTeHnu OK-7 u npodeccnoHanbHOU KoMITe-
teniuu [1K-8. Huke npuBeeHb! 00pa3iibl TECTOBBIX 3a/1aHUM:

3aoanue 1. Tlpu 0Opa30BaHUH ... CBS3H MPOUCXOIUT 00OOIIECTBICHNE BAICHTHBIX AJIEKTPOHOB B3au-
MOJICHCTBYIOIINX aTOMOB B 00hEME BCETO KpHCTaLIA.

+: MEeTaIIIMYECKOU
3aoanue 2. Cviibl, BOSHHKAIOIIME MEXTY JUITOJBHBIMU MOJICKYJIaMH, HA3bIBAOTCS: . . .

+: OpUEHTAIlMOHHBIMU

- MHTYKITAOHHBIMHU

-: IUCTIEPCUOHHBIMU
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W-W,
kT

3aoanue 3. Fy,_;(W,T)=|1+ e( J - pynkuus pacnpenenenus @epmu — upaka, rne Wr —...

-! CPEZIHSS DHEPruUs DIEKTPOHA
+: sHeprus Pepmu
-2 DHEPrus COCTOSIHUS Ha JHE 30HbI IPOBOJAUMOCTH

3aoanue 4. Temneparypa [lebast 1y OOJBIIMHCTBA METAIIJIOB JISKUT B MpEJenax ...
-: 100-200 K
+: 400-500 K
-: 1000-1500 K

3adanue 5.

lgp

i £ | i

1l Tt

VRoBEHE obbeMHOrMO obpaszna
| |

| | Iy
Ha rpadwuke npencraBinena 3aBUCUMOCTD YAETBHOTO COMPOTHBIICHHS METAJUTMYECKON TNICHKH OT €€
tommuuHel. Ha yuacTke Il 0TBETCTBEHHBIMM MEXaHU3MaMHU 3a [IEPEHOC 3apsA0B SABISIOTCA: ...
+: TEpMOAJIEKTPOHHAS SMUCCHS
+: TYHHEJIUpOBaHUE
-1 anektpoauddysus
-: yJapHas MOHU3alHs

3aoanue 6. Cornacuo teopun BKIII mmpuHa sHEpreTHYecKoii e CBEPXIPOBOIHUKA MPU KPUTHUE-
CKOM TemriepaType repexozaa Tc paBHa: ...

+: 3.52kTc

-2 kTc

- (%)ch

3aoanue 7. K maTepuaiaMm BICOKOW TPOBOJIMMOCTH OTHOCATCS: ...
+: Meab
-1 KOOABT
-: TUTaH
-2 JKeJe30
-: 0JIOBO
+: 30JI10TO

3aoanue 8. TlonynpoBOAHUK, B KOTOPOM BIUSTHHEM IIPUMECEH Ha IEKTPO(PHU3HUECKUE CBOMCTBA MOXK-
HO TIpeHeOpeYb Ha3bIBACTCH: ...
+:c00CTBEHHBIM

3aoanue 9. B TMOJIYIIPOBOAHHUKE 1 - TUIIA YCIIOBUC BHGKTPOHCﬁTpaHBHOCTH BBIPAKACTCA COOTHOLICHHU-

1o =Po

. pp:np+N;
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+
n,=p,+N,

+:

L P,tN;=n,+N,

Py +N:1' :np+N;
3aoanue 10.

[IpuBeneHbl TUIIOBBIE TEMIIEPATYPHBIE 3aBUCUMOCTH KOHIIEHTPALIUU HOCUTENEH 3apsiaa s IOJIyIpo-
BOJIHHUKA 1 — TUIIA C PA3JIMYHBIM YPOBHEM JerupoBanust Nai, Na2, Nas.

O0651acTh ... OTHOCUTCA K TEMIIEPATYPHOMY MWHTEPBAITy UCTOIIEHUS TPUMECEH.

+: 11

o |

- 110

3aoanue 11. PacctaBbTe MaTepHalibl O BO3PACTAHUIO JJIMHBI BOJIHBI MAKCUMYMa COOCTBEHHOTO T10-
TJIOIICHHUS

D1: repmannit

D2: kpemHuii

D3: apcenup rammms

3aoanue 12.

- E
IIpuBeneHa TuIIOBask 3aBUCUMOCTD IUIOTHOCTH TOKA Yepe3 MOIYNPOBOJAHUK C MHOTOJOJINHHON CTPYK-
TypOU 30HBI POBOAMMOCTHU OT HANPSHKEHHOCTH TTOJIS.
IIpoBOIMMOCTB y4acTKa ... OIPENEIAETCS JBUKEHUEM TSKEIbIX JJIEKTPOHOB.
—:a
- b
+:c

Memoouueckue pekomenoayuu

Tecmwl — 3TO BONPOCHI WM 3aJaHMsl, IPEAYCMATPUBAIOIINE KOHKPETHBIN, KpaTKUH, YETKUM OT-
BET Ha UMEIOLIUECS ITAJIOHBI OTBETOB. [Ipy camocTOsTENbHOM MOATOTOBKE K TECTUPOBAHUIO CTYICHTY
HE00X0/IUMO:
a) TOTOBSICh K TECTHUPOBAHUIO, MPOPadOTaTh MHPOPMAIMOHHBIN MaTepuaj MO JUCIUIUIMHE.
[TpoKOHCYIBTHPOBATHCS C MPENOAABATENEM T10 BOIIPOCY BbIOOpa y4eOHOU IUTEPATYPHI;
0) 4eTKO BBISICHUTE BCE YCJIOBUS TECTUpPOBaHMs 3apaHee. 3HATh, CKOJbKO TecToB Bam Oyzaer
IPEI0KEHO, CKOJIbKO BPEMEHH OTBOAMTCS HA TECTUPOBAHME, KAKOBA CUCTEMA OLIEHKH PE3YJIbTaTOB U
T.J.
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B) MpHCTyMas K paboTe ¢ TecTaMH, BHUMATEIbHO U JI0 KOHIIA MMPOYTUTE BOIPOC U IMpejsarae-
MbI€ BapHaHThI OTBETOB. BriOepuTe mpaBmiibHbIC (MX MOXKET ObITh HECKOJIBKO). Ha oTaensHOM nHcTKE
OTBETOB BBHIMHIIUTE U(PY BOIpoca U OYKBBI, COOTBETCTBYIOIIHE TPABUIBLHBIM OTBETaM;

I') B Mpoliecce pelIeHUs KeNaTeIbHO MPUMEHSITh HECKOJIBKO MOJXOJO0B B PEIICHUU 3aJaHHUS.
OTO MO3BOJISET MAaKCHMalIbHO TMOKO ONEpUpPOBAaTh METOJAaMHU PELICHMsI, HaXOAsl KaKIblii pa3 ONTH-
MaJIbHBIN BapHaHT.

1) ecnu Bel BeTpeTuim upe3BbIYaiiHO TPYAHBIHN 1711 Bac Bonpoc, He TpaTbTe MHOIO BPEMEHHU Ha
Hero. [lepexoaute k 1pyrum tectam. BepHurech kK TpyAHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeNIbHO OCTaBbTE BPEMs JJIsi MPOBEPKU OTBETOB, YTOOBI M30€kKaTh MEXaHHYECKUX
OIINOOK.

Kpumepuu oyenueanus

Tabmuna 8. Kpumepuu oyenusanus pe3yibmamos mecmupo8ansl

Onenka
HEYJIOBJICTBOPUTEIHHO YIIOBJICTBOPUTEIILHO XOpOIIIOo OTJIMYHO
0 6amnoB 3 damta 4 Ganna 5 GamioB
Menee 50 % mnpaBwibHO BBI- | 50-70%  npaBwibHO | 71-85% mnpaBuiib- | 86-100% npaBuib-
MMOJIHEHHBIX 3aJaHHI. BBIIOJIHEHHBLIX 3a7a- | HO BBIIOJHEHHBIX | HO  BBIITOJHEHHBIX
HUH. 3aTaHHM. 3aJIaHHil.

5.3. Baganus s J1a00pPATOPHBIX 3aHSITHIA

(Konmponupyemovre komnemenyuu OIIK-2, OIIK-3)

JlaGopaTOpHBIi MPAKTUKYM SIBIIICTCSI BAYKHBIM 3JICMEHTOM OOy4YCHHS, T.K. IPUBUBACT HABBIKU
CaMOCTOSATENILHON paboThl HA PA3ITMYHOM JIA0OPATOPHOM 00OPYI0BAaHHU, YMEHHUE MOJIH30BATHCS Pa3-
JMYHBIMU U3MEPUTEIBLHBIMU MPUOOPAMU H HHCTPYMEHTAMH, IIPAKTUYECKOTO OCBOCHHS Pa3IMYHBIMU
MCTOJUKAMU U3MCPCHH MapaMCTPOB MaTCPHUAIOB. B paMKax OAUCHUILUIMHBI CTYACHTBI JOJI’)KHBI BbI-
MOJTHHUTH 8 J1a00paTOPHBIX pabOT, OXBATHIBAIOIIMX MPAKTUYECKU BCE pa3ieiibl TEOPETHUECKOTO Kypca.

Ipumep munosoii nabopamopHoti pabomuol

«MeToabl U cpeicTBA UCCIIEIOBAHUS BEIIECTBA B HAHOKPHUCTAJUIMYECKOM COCTOSIHUMY
ens paboTsr:
1. O3nakomieHue ¢ HOTOINEKTPUUECKUMHU CBOMCTBAMHU TMOIYIIPOBOIHUKA.
2. 3KCH€pI/IM€HTaHBHOC OmnpeaACIICHNEC BPEMCHH KU3HU HEPABHOBCCHBIX HOCHUTEIIEHA B moJIymnpo-
BOJHHUKOBBIX 00pa3iax METOJ0M penakcanuu (OTOMPOBOAUMOCTH.

Konmponvnvie sonpocwvl u 3a0anus ona donycka u coadu pabomoi

1.Kakue HOCuTENHN 3apsaa Ha3bIBAIOTCS PaBHOBECHBIMU, a KAKUE - HEPAaBHOBECHBIMU ?

2. [IpuBenure cxemy J1abopaTOPHOTO CTEHAA JUIsl U3MEPEHNUSI BPEMEHM KU3HU HOCUTEJIEH 3apsia.
3. Ilepeuncinre MEXaHU3MBI TIOTJIOLICHUS U JANTE KPATKYIO XapaKTEPUCTUKY.

4. Ilpumenenue 3akona 3akoH byrepa-JlamGepra-bepa Ha npakTuke.

5. Kakue MexaHu3Mbl reHepaliy MpUBOIST K MOSBICHUIO CBOOOIHBIX HOCUTENEH 3apsiia?

6.UTo Takoe BpeMs KU3HU HOCHUTEIEH 3apsiaa’?

7. MaiiTe onpeneneHne U3IydaTeIbHONW U O0e3u3ydyaTeabHOl peKkoMOUHALINY.

8. KakoBbl ocHOBHBIE MexaHU3Mbl pekomOuHarun HH3?

9. BeiBetuTe BhIpakeHUE, OMKCHIBAOIIEE CIaja (POTOMPOBOIUMOCTH.

10. Kak MeHseTcs BpeMsl )KM3HU HOCUTEJIEH 3apsiia ¢ YBEIMYEHUEM KOHIEHTPALMU IPUMECH?

Memoouueckue pexomenoayuu

[lepen Havyamom J1abopaTOPHOTO MPAKTHKyMa MPOBOJUTHCS BBOAHOE 3aHATHE. B pamkax BBOA-
HOTO 3aHSATHUS CTYJEHTHI 3HAKOMSTCS ¢ Jaboparopuei, MPOXOasIT BBOAHBIA MHCTPYKTAXK IO TEXHUKE
0e30macHoi pabOTHI ¢ U3MEPUTEIBHBIM 000PYIOBAHHEM H TIO’KaPHOU 0€30MacHOCTH, 10 HUX JTIOBOMIST-
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Cs LENIM U 3a/1a4M MPAKTUKyMa, OpraHM3alusl U MOPSAJOK BBITOMHEHU padoT. Ilpu HeoOxoaumocTu
bopMuUpyYIOTCS KOMaHIbI AJIs BBIIOIHEHHS pabOT MaJIbIMH TPYIIIaMHU.

Brimonnenue kaxxaoi 1abopaTopHOi pabOThI CKIIABIBACTCS U3 CIEAYIOUINX 3TAIOB.

1. CamocTosiTe/IbHAsI TOATOTOBKA CTYJeHTOB K padore. Ilepen HavasioM pabOThI CTYJIEHTHI
JIOJDKHBI YETKO TPEICTABIATh ceOe 1elb padoThl, 3HATH CXEMY, METO/ U3MEPEHHs, (PU3UUECKYIO CYII-
HOCTb OXKUJAE€MbIX pe3yibTaToB. [lokeH ObITH MOATOTOBJIEH MPOTOKON H3MEPEHHM, coep aliui
TaOIUIIBI 7151 3alIUCH Pe3yJIbTaTOB U3MEPEHUI U OCHOBHBIE pacueTHbIe (opMyibl. CTyJEHTHI, HE MO~
rOTOBUBLINECS K paboTe B COOTBETCTBUH C 3TUMHU TpeOOBAHUSIMU, K BBIMOJIHEHHUIO pabOThI HE JOIYyC-
KaloTCsl.

2. [IpoBenenne IKcepuMeHTA. DTOT 3Tall OCYIIECTBIISETCS B COOTBETCTBUU C METOJIUYECKUMU
yKa3aHUsIMH, KOTOpBIE COJIEpXKATCs B ONMMCAHMM K Kaxaoi pabore. JlabopaTtopHble M3MepeHus Ha
CTEH/JIe CTYJCHT MOXKET HadaTh TOJBKO MOCJe coOece0BaHUs C MPEIoiaBaTeIeM U MOJyYeHHUs COOT-
BETCTBYIOIIETO JI0TycKa. JItoOble M3MEHEHUs B CXeMe MPOBOSATCS MPH OTKIIOYEHUU CXEMBI OT HCTOY-
HUKa HanpsbkeHus. Pe3ynbraTel n3mepeHus nposepsitores npernoaasareneM. [Ipu pabote B mabopato-
puH HEOOXOUMO CTPOTO BBINOJIHATH BCE MPABUIIA TEXHUKU 0€30MaCHOCTH M yKa3aHHs MperojiaBaTe-
T8l

3. CocrasiieHue 0T4eTa 0 NMPOJeJaHHOI padore. OTUET JOIKEH COAEpPKATh UCUEPIBIBAIOIINE
JaHHbBIE, KaK O LIeNTU paboThl, TaK U O Pe3yJbTaTaxX B CIEAYIOIICH MMOCIIeJOBATEIbHOCTHU

— 3a/laHue;

— CXeMa YCTaHOBKHU M ONMCAaHUE METOTUKU U3MEPEHUIT;

— TEpPBUYHBIE IKCIIEPUMEHTAIbHbBIE PE3YJIbTATHI 32 MOINICHIO IPE0aBaTes;

— pe3yNbTaThl KOMIBIOTEPHOU 0O0pabOTKH SKCIEPUMEHTANBHBIX JaHHBIX, BKIIIOUYas Ipa-
(buKH, TaOIUIBI,

— oOrmme BBIBOABI O pabOTe U 3aKIIOYCHUE, O KAYeCTBE UCCIICAOBAHHBIX MAaTEPHAIIOB.

TekcT oTdeTa JOJKEH ObITh HAITMCAH aKKypaTHO M pa300pUYMBO OT PYKU WJIHM TPEACTABICH B BU-
1€ pacrievyaTky, Mocjie KOMIBbIOTEPHON BepcTKU. B 000UX cilydasx TEKCT AOKEH MPEACTaBIATh OO0
JIOTHYECKOE M3JIOKEHHE CyIIecTBa Bomnpoca. Hepomyctumo npusenenue Gpopmyi, Tadiui 6e3 pasbsic-
HEHMI BceX 0003HaueHUH 1 cokpaiieHuil. OT4eT 10JKEeH ObITh MOHATEH AJIS KaXI0T0 YUTAIoLIero 6e3
KaKHX-JTHOO0 JTOTIOJIHUTEIFHBIX BOMPOCOB K COCTABUTEISIM OTUETA.

Kpumepuu oyenueanus

OneHuBaroTCs CIEIYIOIINE ATalbl JJa0opaTOPHOU pabOTHI:
1. BeinosHeHMEe SKCIEPUMEHTANIBHOM YacTH pabOTHI.
2. O6paboTKa pe3ynbTaTOB M MOJTOTOBKA OTYETA O BBHIIIOJTHEHHOU padoTe.
3. 3amuTa pe3yabTaThl 1a00paTOpHOIl paboTHI.

CTyneHT BBINOJHUBIIMN U 3alIUTUBIINNA Bce JabopaTopHble paOOTH MO JUCHUIUIMHE IMOJIy4aeT B
KoHIle cemecTpa 21 Oamn. Kaxnas naGopatopHas paboTa B 3aBUCHUMOCTH OT CTENEHH CIIOKHOCTU U
BOKHOCTH TE€MBI OlleHnBaeTcs nHAuBUyaTbHbIM OamioM (K). [llkana orieHuBanus 1abopaTopHBIX pa-
00T ycTaHaBJIMBAETCS B Ha4yajie ceMecTpa U JOBOJIUTCS JI0 CBEACHUS 00yYarOIUXCs CTYACHTOB.

Tabnuua 9. Memoouka oyenusanue 8vinoanenus 3manos 1ao0pamopHot pabomol

Ne PeliTHHTOBBIM
Bup srana
n/n 0aJLI
1. Jlomyck U BBINOJIHEHHE SKCIIEPUMEHTAIbHON YacTu padoThl 03K
9
2. [IpencraBienue otyera 1no Tpedyemoit popme B K crade paboThl 02K
b
3. 3ammTta paboThI 05K

[Tpumeuanue: K — xommuecTtBo 0amioB, OTBOJAMMOE B paMKax PEHTHHTOBOM CHCTEMBI Ha JAHHYIO
paboTy, KOTOpOe oTmpeeNsaeTcs IpernoaaBareleM B Hadaie 1a00paTopHOTo Kypcea.
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5.4. IIlpome:kyTOUYHAS aTTeCTALMS
(Konmponupyemsvie komnemenyuu OIIK-2, OIIK-3)

N3yuenue qUCHUIUIMHBI 3aBEPIIACTCA YCTHBIM 3a4eToM. [IpuMepHbI nepedeHb OCHOBHBIX BO-

IIPOCOB K 3a4UCTy NPUBCACH HUXKEC:

l.

S0 R NAU R W

15.
16.
17.
18.

19.

20.
21.

22.
23.

24.

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

[TonsaTne XMMHUYECKON cBs3H. Bunupl xumudeckoil cBsizu. OCHOBHBIE OCOOECHHOCTH M XapaKTepH-
CTUKH.

[ToHsiTHE KPUCTAIIINYECKON PEIIETKU. JIEeMEHTapHasl slueHKa U €€ XapaKTEPUCTUKU.

Tunbl kpucTaMueckux cucrem. Pemerku bpage.

Crioco6b! onucanus KpucTauiorpaduuecKux MmiI0CKOCTEN M HalpaBIeHUN

[Tonstue daszpl. @azoBast cTpyKTypa TBEpAbIX Ted. Da3oBble quarpaMMbl COCTOSIHHUS.

OCHOBHBIE 3JIEMEHTBI 30HHOM CTPYKTYPbI TBEPABIX TEJl. DJHEPreTUUECKHE YPOBHU U 30HBI.
Oco0eHHOCTH PHEPTeTUYECKUX 30H MOIYIPOBOIHUKOB, METAIIJIOB U TUAJIEKTPUKOB.

[Tonsitue dazoBoro npocrpancTBa. [IMOTHOCT ANIEKTPOHHBIX COCTOSHUH.

Pacnipenenenune ®epmu-/{upaka, Makcpema-boiapiiMana 1 0COOEHHOCTH WX MIPUMECHEHUS.

. OCHOBHEIC MOJIOKCHUS YUYCHHUA O SJICKTPOMNPOBOJHOCTH MCTA/ZIOB B paMKax KJIACCHUYCCKOro H

KBaHTOBOI'O ITIOAXOJ0B.

. TemnepaTtypHast 3aBUCHMOCTb YAEIBHOTO COIMPOTUBIICHUS ITPOBOJHUKOB.
. Biusinue cTpyKTypHBIX 1e(eKTOB Ha ylelIbHOE COMPOTHBICHHUE MPOBOAHUKOB. [IpaBuno Matuc-

cena, Hopareiima u Jlunge.

. DIeKTpuYecKre CBOMCTBA TOHKMX METANINYECKUX IUIeHOK. PasMepHbIil s dexT.
. OcuoBusie nonoxxenus: reopun BKILL. TTonsTie TyHHEensHOTO KOoHTakTa. Ocobennoctn BAX TyH-

HEJIbHBIX KOHTAKTOB - HOPMAJIbHBII METAJII - CBEPXIIPOBOJHUK U CBEPXIPOBOJHUK — CBEPXIIPO-
BOJ/IHUK.

Mertaiisl ¢ BBICOKAM yJI€IbHBIM CONPOTHUBIICHUEM.

Mertaisl 1 METaJUIMYECKHUE CIUIABBI C BEICOKUM COIIPOTHUBIICHUEM.

[Tpunon.

CobcTBennble MOTynpoBogHUKH. CTaTUCTHKAa HOcHUTeNed 3apsiia. TemmepaTypHas 3aBHCHMOCTD
ypoBHs OepMmu.

[TpumecHbie monynpoBoaHUKH. CTaTHCTHKA HOcuTeneill 3apsna. TemmepaTypHas 3aBUCHUMOCTH
ypoBHs DepMmu.

VYcnoBue 3JIEKTPOHEUTPAITBHOCTH B IOJIYIIPOBOJIHHUKAX.

TemmneparypHasi 3aBUCUMOCTb 3JIEKTPOIPOBOJHOCTH COOCTBEHHBIX M MPUMECHBIX MOJIYINPOBOIHU-
KOB.

HepaBHOBeCHBIE HOCUTENH 3apsa U MEXaHU3Mbl UX PEKOMOMHAIUH.

B3anmopneiicTBre NOyIIPOBOJHUKOB € JIEKTPOMAarHUTHBIM H3JIydeHHEM. MexXaHnu3Mbl MOTIIoIe-
HUS CBETA MOIYIPOBOAHUKAMM.

CrnextpanbHasi 3aBUCUMOCTh Kod(¢unuenTta noriomenus. Kpail gynaameHTanpHOro mnorioiie-
HUS.

3akon byrepa — JlamGepTa - bepa.

@DOTONPOBOAUMOCTH MOITYIPOBOJHUKOB. Penakcarus poTornpoBoANMOCTH.

ONEKTPONPOBOJHOCTh MOTYIPOBOJHUKOB B CHIIBHBIX AJIEKTpudeckuX moiisx. [lonessie 3¢ exTo.
Oddext ['anHa u 06acT MpUMEHEHUs

TepmoranbBaHOMarHuTHbIE 3G (GEKTH B METAJUIaX U MOITYIPOBOJAHUKOBBIX MaTepHaiax.

KoHTakT MeTaI-NoNynpoOBOIHUK: SHEPIeTUUECKHE JUarpaMMbl, CBOMCTBA U IPUMEHEHNE.
KpeMHmii: CBOICTBA, OJy4EHHE U IPUMEHEHHE.

I'epmanuii : CBOMCTBA: NIOJy4EHHUE U IPUMEHECHHUE.

ApCeHH]I TaJUTHsI: CBOMCTB, MOJIyYeHHE U TPUMEHEHHUE.

KapOuza kpeMHUs: CBOMCTBA, MOJIyuYeHHE U IPUMEHEHUE.

DNEeKTPONPOBOAHOCTh MPOCTHIX U CHOMXKHBIX TUANEKTPUKOB. OCHOBHBIE MEXAHU3MbI IIPOBOIUMO-
CTH.
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36. luanexkrpudeckas npoHUaeMocTsb. [loHsATHE NosiprU3anuy qU3JIEKTPUKOB. MexaHU3MBbl OJISpU-
ct:110178

37. AM3AEKTPUKHU B CUIIBHBIX AJIEKTPUUYECKHUX MOJSIX. Buibl anekrpuueckoro npobos. [lonsrue snek-
TPUYECKON MPOYHOCTH JTUAIIEKTPUKOB.

38. Kepamuka: knaccuukanms, MUKpOCTPYKTYypa, OJTy4eHHE U IIPUMEHEHHE.

39. Curamisl: Kiaccuukanus, MUKpOCTPYKTYypa, OJy4YeHUE U IPUMEHEHHE.

40. O6uue ceenenus o maraeruzme. OnbIT ['epiiaxa - [l tepHa.

41. JIazepHble cTEKIIA.

42. Knaccudukanus MaTepragoB 0 MarHUTHBIM CBOHCTBAM.

43. 3aBUCHUMOCTh MarHUTHBIX CBOUCTB (peppOMArHETHKOB OT BHEITHUX (pakTopoB. DddekT bapkray-
3eHa. MarauTtHas Touka Kropu.

44. MarauToTBep/ible MaTepUalibl: CBOMCTBA U MPUMEHEHHE.

45. MarauToTBep/ple MaTepUabl: CBOICTBA U IPUMEHEHHUE.

46. Kmaccudukarus HaHOMaTepHUAaJIOB.

Memoouueckue pexomenoayuu

[TonroToBka CTyI€HTOB K 3a4eTy BKJIHOYAET IPOPabOTKY JIEKIUH, B TEUEHHE CEMECTpa U Helo-
CPEJCTBEHHYIO IIOJTOTOBKY B THHU, IPEIIECTBYIOLIUE 3aUeTy, BKJIIOYas, KOHEYHO, MOATOTOBKY K KOJI-
JOKBHYMaM, TECTUPOBAHHIO, BBIMOJIHEHUIO JJAOOPATOPHBIX padOT U UX 3alLUTY.

Jlji TOATOTOBKH K OTBETaM BOINPOCHI 3aueTa (OHU BBIAAIOTCS B KOHLIE CEMECTpa) CTYAEHT A0JI-
’KEH MCII0JIb30BaTh HE TOJIBKO KYpPC JICKIMl, HO M1 OCHOBHYIO U JIOTIOJIHUTENBHYIO JINTEPATypy AJIs BbI-
pabOTKH yMEHHUSI 1aBaTh Pa3BEPHYTHIE OTBETHI HA [TOCTABJIEHHBIE BOIIPOCHI.

B xoze noAroToBku K 3a4eTy CTyIEHTY HE00X0AMMO oOpalaTh BHUMAaHHUE HE TOJIBKO Ha ypo-
BEHb 3allOMHHAHMSI, HO U Ha CTENEHb IOHUMAaHUs U3y4aeMbIX BOIIPOCOB. A 3TO JAOCTUIAETCS HE MPO-
CTBIM 3ay4HMBaHUEM, & YCBOCHHEM IPOYHBIX CHCTEMATU3UPOBAHHBIX 3HAHUI aHATUTHUECKUM MBIILIE-
HueM. ClieZjoBaTeabHO, HEMOCPEICTBEHHAs MOATOTOBKA K 3aueTy JO0JDKHA B Pa3yMHBIX MPOMOPIMSIIX
coyeTaTh U 3allOMMHAHUE, U IOHUMaHUe IPOrpaMMHOI0 MaTepuaia.

Kpumepuu oyenusanus

«3a4TeHO0» BBICTABISAETCS 00ydJaIOLIEeMYCsl, TPOJIEMOHCTPHPOBABILEMY MTOJHOE, BCECTOPOHHEE,
OCO3HAHHOE MPAaBUJIBHOE 3HAHME MPOrPaMMHOIO MaTepuana U W3JI0KUBIIEMY OTBET JIOTMYHO, Ipa-
MOTHO, yOeIUTeNIbHO, TOTOBOTO K JalibHeieMy npoQeccuoHaIbHOMY COBEPILIEHCTBOBAHMIO.

[Ipu oTBeTe 00yUarOMUNCA MOXKET TOMYCTUTh HEKOTOPbIE HETOYHOCTH, HErpyOble OIMOKH, 3a-
TPYIAHATBHCS B CAMOCTOSITENIBHOM H3JI0)KEHUH MaTepuasa, HO MPaBUJIBHO OTBEYATh HA 33/1aBa€MbIE EMY
BOIPOCHI, B PE3YJbTATE HABOJASIIUX BOIPOCOB C IMOMOIIBIO MPENOIaBaATENS UCIIPABIATH JONYIICHHbIE
OLIMOKH U HETOUYHOCTH.

«He 3a4uTeHo0» MOXeT ObITh BBICTABIEHO O0ydYarolleMycsi, OOHApyKUBIIEMY HEIOJHOE, He-
OCO3HaHHOE 3HaHUE y4yeOHO-IIPOrpaMMHOI0 MaTepuala, JOMycKaroueMy rpyobie ommoOKku, Hecroco0-
HOMY CaMOCTOSTEIbHO M3JI0XKHUTh OTBET Ha BOIPOC, OTBEYAIOLEMY HEMPAaBUIBHO WM HE JAlOLIeMy
OTBET Ha 3a/laHHbIE BOINPOCHL. J[eMOHCTpUPYEMBIHi YPOBEHb 3HAHUM HE MOXET ObITh MPU3HAH J10CTa-
TOYHBIM ]ISl TPO(ECCHOHATBHON AESITETbHOCTH.

Ta6muma 10. Kpumepuu oyenxku xauecmea oceoeHust OUCYUNIUHDBL, 3A8EPULAIOWELCS 3AYemMOM

banasl
o . | Pesyabrar .
(pedTHHIOBOM TpedoBanus K YPOBHIO ¢(hpopMHPOBAHHOCTH KOMIIETCHIUIA
olenKH) OCBOEHHUA
3auTeHo ['my0oKO ¥ MPOYHO YCBOWJI MPOrPaMMHBIN MaTepHal, UCUepIbl-
(6e3 mpotie- | Barole, MOCIEIOBATENBHO, YETKO M JJOTMYECKH CTPOMHO €ro u3-
61-70 JyphI CIaud | JIaraeT, yMEET TECHO YBSI3bIBATh TEOPHUIO C MPAKTUKON, CBOOOTHO
3aueTa) CIPABIIIETCA € 3a7jayaMHy, BOIIPOCAMU M APYTMMHU BUAAMHU IPH-
MEHEHUS] 3HaHUU, IPUYEM He 3aTPYyJTHSETCS] C OTBETOM IPH BHU-
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JIOM3MEHEHUM 3alaHUM, MCIOJIb3YEeT B OTBETE MaTepual MOHO-
rpadu4ecKoil IuTepaTypsl, MPaBHUILHO OOOCHOBBIBACT MPUHATOE
pelleHne, BJIALNCET Pa3HOCTOPOHHUMHU HAaBBIKAMM W IIPUEMaMU
BBIIIOJTHEHUSI NPAKTUYECKUX 3a/ad. 3aJ0KEHHBIE 3JIEMEHTHI
KOMIIETEHIIMH C(OPMHUPOBAHBI.

OOyuaronuiicss IMeeT 3HaHHS TOJIBKO OCHOBHOT'O MaTepuaa, HO

3auTeHo (C | HE YCBOWUII €ro JIeTalle, JOMyCcKaeT HETOUHOCTH, IEMOHCTPUPYET
36-61 nporeypon HEZ0CTATOMHO MPABUITbHEIC (hOpMyIIUPOBKH, HAPYIICHUS JIOTH-
CllavyM 3a4ye- | YECKOW MOCIIEeIOBATEIEHOCTH B U3JI0XKEHUH ITPOrPAMMHOTO Ma-
Ta) TepHaa, UCIBITHIBACT 3aTPYAHCHHUSI IPU BBITOJIHEHUH TPAKTH-
YEeCKUX padoT.
JleMOHCTpHpYyeT HeMOHUMAaHHE TTPOOJIEMB], HE 3HAET 3HAYUTEIIb-
veree 36 6an- | He fomymen HOW Y4aCTH MPOTPaMMHOI0 MaTepuaa, IOIyCKaeT CyIeCTBEeH-
HBIC OIUOKH, HEYBEPEHHO, C OOJIBITUMU 3aTPYAHCHUSIMH BBI-
na K 3a4eTy

HOJIHSET IPAKTUYECKUE PAOOThl. DIeMEHThl KOMIIETCHIIUU He
c(OpMHPOBAHBI.

6. MeToanyeckue MaTepuaJibl, ONpe/e/siioliue Mpoueaypbl OLeHUBAHUS 3HAHUIA,

yMeHHﬁ, HABbIKOB U OIIBITA J€ATCJIBbHOCTH

Tabmuna 11. Pezyremamol oceoenus yuedOHoU OUCYURTIUHDL, NOONeHCaAUUe NPOBePKe

PesyabTaTsl 00y-
yeHusl (KOMIETeH-
1107070)

OcHoBHbIE NOKa3aTeu OLeHKHU
pe3yibTaToB 00y4eHHsI

CnocobeHn camocTo-
ATEIBHO TPOBOIHUTH
IKCIEPUMEHTAIILHBIC
UCCIICZIOBAaHUS U HC-
M0JIb30BaTh  OCHOB-
Hble IpHEMBI 00pa-
OOTKM M TpeICTaB-
JICHUST TIOJTYYEeHHBIX
nanHbIx(OI1K2)

3HaTh:

- OCHOBHBIE 3aKOHbBI, OIMCHIBAIOIINE 3aKOHOMEPHOCTU IPOLIECCHl U SBJIE-
HUsl IpOTEKarollue B MaTepuagax pa3iInyHON MPUPOABbI(IIPOBOIHUKH, I1O-
ITyIIPOBOJHUKH, AUDJIEKTPUKHU, MarHUTHbIE MaTepuainsl) - OITK-2 (31).

- KJ1acCU(HKAIMIO, CBOICTBA, TEXHOJIOTHIO MOTYYEHHUS U IPUMEHEHHUS OC-
HOBHBIX MaTepuaioB eKTpoHHOU TexHUKH - OITK-2(32);

- (pu3nUecKrue OCHOBBI Oa30BBIX METOJOB U3MEPEHMS U KOHTPOJIS CBOICTB
MaTepHanoB 3JeKTpoHHOUN TexHukH - OIIK-2 (33);

YMmerb:

- ienath 000CHOBAHHBIN BBIOOp MaTepHaioB /sl KOHKPETHOTO NMPUMEHe-
HUSl B TEXHOJIOTHH M3CTHH AJIEKTPOHHON TEXHUKU C yYETOM IMOBEIECHUS
CBOMWCTB, HKCIUTyaTallMOHHBIX XapaKTEPUCTUK U BIUSHHUS HA UX BHEIIHUX
¢akropos - OIIK-2 (V1);

- paboTath ¢ MH()OPMAIIMIOHHO-CIIPABOYHBIMU U TOUCKOBBIMU CUCTEMaMHU
JUTSL TIOMCKA JTAHHBIX MO0 MaTephaliaM dJIEKTPOHHON TEXHHWKH M MX CBOW-
CTBaM, OPUEHTHUPOBAHHO Ha pellleHHe 3a7a4u B MpodeccHoHalIbHON 00a-
ctu - OIIK-2 (V2);

- MCTIOJIb30BaTh MaTeMaTHUECKUI ammapar JUlsl pacuera CBOWCTB MaTepu-
asioB U ux xapakrepuctuk — OITK-2(Y3).

Baanern:

- HaBBIKAMU MaTeMaTH4YeCKON 0O0pabOTKH 3KCIEPUMEHTAIBHBIX PE3yiib-
TaTOB JUI OLICHKH IOTPEIIHOCTH M3MepseMol (pu3nyeckol BETHUUHBI -
OIIK-2(B1);

- TEXHOJIOTUSMHU PaOOTHl C COBPEMEHHBIM U CPEJCTBAMHU H3MEPEHUS U
kouTposs -OIK-2(B2);

- IPOBOJINTh MHCTpyMeHTalIbHbIe n3Mepenusi- OITK-2(B3).
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Cnocoben  mpume-
HSATh METOJBI TIOHC-
Ka, XpaHeHus, oOpa-
OOTKHM, aHaau3a H
NpeCTaBICHUS B
TpedyemoMm ¢opmare
uHpopmanuu u3
pa3IMYHBIX  HCTOY-
HHUKOB W 0a3 [aH-
HBIX, COOMIOAasi mpu
9TOM OCHOBHBIE Tpe-
OoBanus uH(pOpMa-
MUOHHON  Oe3omac-
HocTU(OIIK-3).

3HaTh:

- OCHOBHBLIC MCTOIBI O6pa60TKI/I " OpCACTABJICHUA S3KCIICPUMCHTAJIbHBIX

nmanabix- OIIK-3 (31)

YMerh:

- paborath ¢ MH(DOPMALMOHHO-CIIPABOYHBIMU U TMOUCKOBBIMH CHCTEMa-
MU ISl TIOMCKA JaHHBIX O MaTepuaiaM 3JICKTPOHHOW TEXHHKH M HUX
CBOICTBaM, OpPHEHTHUPOBAHHO HA pelIeHUE 3a7ayd B IpodeccruoHalIbHON

obnactu - OIIK-3 (V1);

Baagern:

- HaBbIKaMH CaMOCTOATCIIbHOIO U3YUCHUA CHCHI/IaJILHOﬁ JIATCPATyphbl JJIA
PEIICHNA KOHKPETHBIX 3aJa4 MaTCpHUaIOBCAYCCKOr'o acCIiI€KTa B npoq)ec-

cruoHanbHOU obmactu - OIIK-3(B1).

Tabnuna 12. Smanwvl hopmuposanus komnemenyuu U UCNONIb3YeMble CPEOCMBa OYEeHUBAHUSL

2.Konnokeuym

(cm., pazn.S, Tabn.7)
3. Tecmuposanue
(cm., pa3n.S, Ta6m.8)
4.3auem

(cm., pa3n.S, Ta6m.10)

Ne| Cocras ®opMupoOBaHUE 3JIEMEHTOB KOMIIETEHIIM U
1. | Comepxa- | OIIK-2(31), OIIK-2(32), | OIK-2(V1), OIIK-2 (Y2), | OIIK-2(B1), OTIK-2(B2),
Hie OIIK-2(33), OIIK-3(31), | OIK-2 (¥3), OlIK-3 (Y1) | OIIK-2(B3), OIIK-3(B1)
3TAnoB
2. Buast 1.JIekum 1.JTaboparopHbie pabOThI 1. JlTabopaTopHbIe pa-
3aHsTui | 2.KoHcynbranumn 2.CamocTosTenbpHas pabota | OOTHI
3. CamocrosTenpHas 2.CamocTosiTenbHas
paborta pabora
3. | CpenctBa | 1. Ilocewenue 3ams- 1. J{onyck u evinoanenue 1.3awuma pezynoma-
olieHuBa- | muil (CM., pasn.5, nabopamophoi pabomul mog 1abopamopHol
HUSA Tabu. 6). (cm., pasn.5, Ta61.9) pabomui(cMm., pas.s,

2. Obpabomxka pe3ynoma-
MO8 U N0020MosKa omuema
0 8bINOIHEHHO pabome.
(cm., pasn.5, Ta6m1.9)

3. Tecmuposanue(cm.,
pasn.5, Ta6:n.8)

4. Konnoksuym(cM., pas3a.s,
Tabmu.7)

5. 3auem(cm., pasn.s,
Ta6mn.10)

Tab11.9)

2. Tecmuposanue(cM.,
pas3n.5, Ta6n.8)

3. Konnokeuym(cm.,
pas3n.5, Tabn.7)

4. 3auem(cMm., paza.s,
Ta61.10)

Crenenpb c(hOpMUPOBAHHOCTH HJIEMEHTOB KOMITETEHLIMH B paMKaxX W3y4eHUs JTaHHOM JUCIUILIH-
HBI BKJIIOYaeT 3 ypoBHS (cM. Tabmuna 13)

Tabnuya 13. Obwue xapakxmepucmuku noxazameJeti U Kpumepues oyeHusanus
KOMnemeHyuu no Smanam

IToxka3aTenn 3HATD YMeThb Biaajgern
H KpUTEpHH
«3a4yTeHoy Ob6nanaer paxTuye- Ob6nanaer nuana3zonoMm | Kontpomupyet paboty,

(BBICOKHUH YPOBEHbB)

CKHMMHU U TECOPETUYC-
CKHMMHU 3HAaHUSAMMU B

YMEHHH, TpeOyeMbIX
JUIsl pEILIEHUs] TBOpYE-

IIPOBOJIUT OLIEHKY, CO-
BEPILECHCTBYET JEH-
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npeaenax u3ydyaeMoun
00J1aCTH C IIOHUMaHUEM
IpaHMIl IPUMEHUMOCTH

CKHX 3a7a4

CTBUSI pabOTHI

«3a4uTeHO»
(6a30BBIi YPOBEHB)

3HaeT QaKThl, MIPUHLIHU-
IIBI, TPOLIECCHI, 00IIHe
MOHATHS B Mpeenax
u3y4qaeMoi obiactu

Ob6nagaer quama3zoHOM
NPAKTHYCCKUX YMEHUH,
TpeOyeMbIX IS pere-
HUSI OTIPEICICHHBIX

AnanTupyer cBoe 1o-
BEJIEHUE K 00CTOSITENb-
CTBaM B PELICHUU IIPO-
oseM

npobieM B 06acTH HC-
CIICTOBaHUS

«3a4yTeHO»
(TOpOTOBBIN YPOBEHB)

Paboraer npu npssmMom
HAOJIFOICHUNA

OO0iagaeT OCHOBHBIMHA
YMEHUSAMH, TPeOyeMbI-
MU IJIA BBIITIOJIHCHU S
IPOCTHIX 33134

O6namaer 0a30BBIMU
0OIIMMY 3HAHUSMU

7. YueOHO-MeTOoANYeCcKoe o0ecnmeyeHue TUCIUIINHbI
OcHognas numepamypa

1. [TacerakoB, B. B. Matepuaist anekrponnoit Texauku: yued. / B. B. [laceinkos, B. C. CopokwuH. - 5-
e u3z., crepeotur. - CII6.; M.; Kpacnonap: Jlans, 2003. - 367 c.(479k3., bubnuoreka KbI'Y).

2. Marepuaiibl JIEKTPOHHBIX CPEACTB [ DIEKTPOHHBIN pecypc] : yuebHoe mocodue / 10. A. Tatuun, B.
JI. Txanuy, I1. A. Kamaes [u ap.]. — DaextpoH. TekcToBbie gannbie. — CII6. : Yuusepcurer UTMO,
2010. — 112 ¢. — 2227-8397. — Pexwum noctyna: http://www.iprbookshop.ru/67263.html
3.Jlerocrae, H. C. Marepuansl 31eKTpOHHONW TEXHUKH [DIEKTPOHHBINH pecypc] : yueOHoe mocobue /
H. C. JlerocraeB. — DIJIEKTPOH. TEKCTOBBIE JaHHBIE. — TOMCK : TOMCKHUIA TOCYIapCTBEHHBIA YHUBEP-
CUTET CUCTEM YIMPABICHUS U paguodJIeKTpoHukH, 2014, — 239 c. — 978-5-86889-679-8. — Pexum
nocrymna: http://www.iprbookshop.ru/72057.html

ﬂOl’lOﬂHumeﬂbHCl}l JAumepamypa

1. [Terpos K.C. Pannomarepuainsl, paainoKOMIOHEHTHI U nnekTpoHuka.-CII6.: [Turep, 2003.-512c.
2. Antunos B.JI., Copoxun B.C., Tepexos B.A. Marepuainsl 271€eKTpOHHON TEXHUKH. Borpockl u 3a1a-
g, M.: Bricast mkoisa, 1990.

3. DnekTpoTexHuyeckme matepuanbl 1 nsgenvsa: cnpasounuk / . V. Anues, C. . KanraHosa. -

M. : PaanoCodr, 2005. — 350.

4. 1.C. I'aeB Marepuaisl 3JeKTPOHHOM TeXHUKHU. TabopaTopHblit npaktukyMm/ J[.C. I'aes, P.I1I. Te-
mes- Hampuuk: Ka6. bank. YH-T, 2016- 99¢.

5.TaeB JI.C., Temes P.I1I. Matepuainsl s5ekTpoHHON TexHUKH. YacTb 1. YueOHOe u3ganue. - Hamb-
yuk: Kab. — bank. Yu - 1, 2001, 63c.

6. I'ae JI.C. Matepuainsl 3J1€KTPOHHOM TeXHUKU. MeToauueckue pa3paboTKy O TeMaM U BOIIpOcam,
BBIHOCHMBIM Ha CaMOCTOSITENIbHYIO paboTy CTYAeHTOB. YueOHoe n3nanue. -Hanpunk: Kab. — bank. Yu
-1, 2002, 63c

7.Taes I.C. , Temes P.I1I. Marepunanel 21€KTpOHHOM TEXHUKH. TeCcTOBbIE 3aJaHUs ISl KOHTPOJISA
3HaHu# cryaeHToB. —Hanpunk: Kab.-bank. YH-T, 2004.-59¢.

Humepnem - pecypcoi

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

2. http://www.garant.ru/ - CnpaBouHas rpaBoBas cuctema «l apanrty.

3. http://www.consultant.ru/ -CripaBounas npasoBasi cuctema «Koncynprantllimrocy.

4. http://www.studmedlib.ru - 9bC «KoHCYyIbTaHT CTyI€HTa)»

5. DIeKTpOHHBIE BEpCUU XypHaloB: “@u3uka TBepaoro rena”, “XKypHan TexHuueckoi puzuxu”,
“ITucpma B )xypHaJ TeXHUYEeCKOU pu3uku’”, “Pusnka U TeXHUKA MOTYIPOBOAHUKOB”
http://journals.ioffe.ru.

6. www.nanonewsnet.ru — CaliT 0 HaHOTEXHOJIOTHSIX B Poccum.
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7. www.nanodigest.ru — IHTepeHeT - )KypHaJl 0 HAHOTEXHOJOTUSIX

8. www.nano-info.ru - CaiiT 0 COBpeMEHHBIX JOCTH)KCHHSIX B 00J1aCTH MUKPO- U HAHOTEXHOJIOTUIA

9. www.nano-portal.ru - [lopTan nocpsiiieH pa3BUTHIO HAHOTEXHOJOTUM U UX BHEAPEHHUIO B TPOU3BO/I-
CTBO.

10. www.portalnano.ru/read/databases - baza nanusix ®enepanpHoro nurepHer-noprana «Hanorex-
HOJIOTHH U HAHOMAaTEPUAIIBI.

8. [IporpammHoe o0ecnieyeHne COBpeMEHHBIX
HH(OPMANMOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTH I

1. CtyneHThl UIMEIOT JOCTYI K €AMHOMY 00pa30BaTeIbHOMY IOPTAILY, IJI€ MOTYT B OTKPBITOM JIOCTYIIE
H0JIb30BAThCsl PeCypcaMH y4eOHO-METOIUYECKOH JIMTepaTyphl, ABISIOIIMMUCA Pa3paboTKaMH BeLy-
mux BY30B Poccumn.

2. JIns pedTUHIOBOIO KOHTPOJISI UCHOJIB3YETCsl CUCTEMA KOMIIBIOTEPHOI'O TECTUPOBAHMs Ha 0ase mpo-
rpammHOro obecrieuenust Moodle.

3. IIpu BbINONHEHUH JAOOPATOPHOIO MPAKTHUKYMa CTYIEHTHl B 003aTEIbHOM MOPSAJKE MPOBOAIT 00-
paboOTKy SKCIIEPUMEHTAIBHBIX JaHHBIX C MPUMEHEHMEM IMporpaMMHbIX maketoB Microsoft Exell,
MathCad (Academic MathCAD License).

4. B pamkax obecriedyeHHs] IPUMEHEHUSI KOMIIbIOTEPHBIX TEXHOJOTHI B 00pa30BaTeIbHOM Ipoliecce
UMEIOTCA CIIeLMATN3UPOBaHHbIE KOMITBIOTEPHBIX KJIacca C COBPEMEHHBIM ITPOrPaMMHBIM 00eCIeYeH -
€M U UMEIOIIUM BBIX0A B IHTEpHEeT.

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

6. Kaspersky Endpoint Security Crangaptasiii Russian Edition Ne nunensun 17E0-180427-050836-
287-197.

7. Apxusarop 7z (6ecrnatnoe I10).

8. IIporpamma jutst pabotsl ¢ pdf my6mukanusmu Adobe Reader (6ec-matroe I10).

10 [Naker maTemaruueckoro ananusza SMath Studio (6ecrmatroe I10).

11. Cucrema nocrpoenue rpapukoB SciDAVis (6ecrumataoe I10).

12. Cpena pa3paboTku BUpTYyanbHbIX IpubopoB MyOpenLab (6ecrimatnoe [10).

9. MaTepuajibHO-TeXHUYECKOE o0ecredeHne padoThl

MarepuanbHO-TeXHHYECKYI0 0a3y Juisl POBECHHS 3aHSITHI MO JUCLIUIUIMHE COCTABIISIOT:

e CrielMaTM3UPOBaHHAs ayUTOPUS, UCIIONb3yeMasi ITPY MPOBEJCHUH 3aHATHUH JIEKLIMOHHOTO TUIIA
No238, pacnonoxkennast o azapecy: 360004, Kabapauno-bankapckast pecriyonmka, T. Hamb-
4K, yi. YepHsimesckoro, 175, ydeOHblil kopryc yHuBepcutera Ne4 (PM®), ocHarteHHast
MYJIBTUMEIUHHBIM ITPOEKTOPOM M KOMILIEKTOM aIlapaTyphl, MO3BOJISIOLIENH AEMOHCTPHPO-
BaTh TEKCTOBBIE U TpaduuecKkue MaTepHabl;

e pabouee MeCTO MPeroiaBaTess;

¢ paboune MecTa CTY/IEHTOB;

® MeJIoBas JOCKa.

MynbTUMeUitHas TPe3eHTals, COTPOBOXKIAIOIIAsT JIEKIUIO, TTO3BOJISIET MPEMNO/aBaTesio aKIeHTH-
pOBaTh BHUMaHHUE CTYAEHUECKON ayJUTOPUH Ha KITFOUYEBBIX BOMPOCAX JICKIIUH.
JlucuuruirHa odecneueHa:

® TECTOBbIM MaTepuajlaMd B  3JIEKTPOHHOM oOyuaromieid cucreme «Moodle» (OTKpbITHIM yHH-
BEPCUTET);

® KHIDKHBIM (POHIOM OUOTTHOTEKH;

® 3JIEKTPOHHBIMHU BEPCHAMH JICKLMHA U YIEOHHKOB.

JucuuruinHa obecnedeHa:

® TECTOBBIM MaTepuajaMH B 3JIEKTPOHHOM oOydaromiei cucreme «Moodle» (OTKpbITHIM
YHUBEPCHUTET);

® KHIDKHBIM (DOHIOM OUOIHOTEKH;

® SJICKTPOHHBIMH BEPCUSIMH JIEKITUH 1 y4eOHUKOB.
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JIaGopaTopHble 3aHATHUS MO AMCUUIUIMHE MPOBOAATCA B jaboparopun «MaTepuaibl U KOMIIO-
HEHTbI TBEPJOTEJIBHOW 3JIEKTPOHUKM» U «TexHonorus (QpyHKIMOHAIBHBIX MAaTEpUAIIOB U CTPYKTYp
AJIEKTPOHUKU», OCHALLICHHON CJIEYIOIIUM 000PYJOBaHUEM U U3MEPUTEIIBHOM TEXHUKOM:

1. JTaGopaTopHBIi CTEH/I IO U3YYEHUIO TEPMOIJICKTPUUSCKHUX SBJICHHM.

. YcTaHOBKa MarHETPOHHOI'O PAaCIbUICHNUs MaTEPUAJIOB

. YCTaHOBKA BaKYyM-TEPMUYECKOT0 HAIIBIJICHUS TOHKUX IJICHOK

. YcTaHOBKa JUIsl U3MEPEHHUS YI€TIbHOTO COIIPOTUBIICHUSI TOHKUX IJICHOK.

. JJabopaTopHBI CTEH U3y4YCHUSI MATHUTHBIX CBOMCTB.

. JJabopaTopHBIi CTEH/I 110 H3MEPEHUIO YICTHLHOTO COMPOTHUBICHHS METOJIOM 4-X 30H]IOB.

6. JIabopaTopHbIil CTEHJ IO M3MEPEHHUIO BOJBTAMIIEPHBIX XapaKTEPUCTHK IOJIYIIPOBOJHUKO-
BBIX JIEMEHTOB.

7. JJabopaTopHBbIii CTEH/ 10 NEKTPOXUMUYECKOMY aHOJUPOBAHUIO.

8. JIabopaTopHbIil CTEH]T N3MEPEHHUS TapaMETPOB MOIYIPOBOAHUKOBBIX MAaTEPUAJIOB 110 pellak-
cauuu (GOTONPOBOAUMOCTH.

9. U3mepuTeib XapakTepUCTUK MOIYIPOBOAHUKOBBIX pUOOpoB JI2-56;

10. Ontuyeckuit Mukpockon Beicokoro pazpemienus LATIMET-20.

11. YcTranoBKa KOHTaKTHOM CBapKHU.

12. JIaboparopusiit crenn uzmepenus 9J1C Xomnna.

13. Lludgpossie BOIBTMETPHI, aMIIEPMETPHI, MOCTHI IIOCTOSIHHOTO M TIEPEMEHHOTO TOKa, TeHepa-
TOpPBI, OCLMILIOrpadbl, ICTOYHUKHU MMUTAHUSL, MYJIbTUMETPHI U JP.

14. TIIK-4 .

15. HoytOyk- 1 mir.

16. Ontuueckuii Mukpockorn MBC-1.

CTyneHTsl UMEIOT I0CTYyn uepe3 MHTepHeT ocTyn K 3JIeKTPOHHOM oOydvatomel cucreme «Moodley
(OTKpBITBII YHUBEPCUTET), KOTOPAsi MIO3BOJISIET pa3MeEIlaTh 3JIEKTPOHHbIE yIeOHbIE KYpChl B CBOOOAHOM J10-
CTyI€ JUISl CTYZEHTOB YHUBEPCUTETA.

[Ipn npoBeeHny 3aHATHN JIEKIIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATHI HCIOJIB3YFOTCS:
JUYEH3UOHHOE RPOZPAMMHOE 0Decneuenue u c60000H0 PAcnPOCMPAHAEMbIE NPOZPAMMBL:

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

e apxuBatop 7z, Adobe Acrobat Reader nmiieH3ust: mpeocTapisieTcst O€CIUIaTHO Ha YCIOBHSIX 110
anpecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox muuensus: GPL/LGPL/MPL, Google Chrome ymueH3ust: nmpeaocTaBisercs
OeCIIaTHO Ha YCJIOBMSX JIMIEH3MOHHBIX COITIAIIEHUH Ha MPOrpaMMHOE OOECTIeUeHne ¢ OT-
KPBITBIM HCXOHBIM KOZOM IT0 ajipecy https://code.google.com/intl/ru/chromium/terms.html.

JInst CTYIGHTOB ¢ OrpaHUMYEHHBIMU BO3MOKHOCTSIMU 3710POBbsI CO3/1aHbI CHIEUAIBHBIE YCIIOBUS IS
nosrydeHust oopasoBanus. CHeruani3upoBaHHOE MOMEIIEHHE /Ul WHBAIMIOB PACIIONOXKEHO MO a/Ipecy:
360004, Kabapmuno-bankapckas pecryonuka, r. Hampumk, yin. YepabnmeBckoro, 173, TiaBHBI ydeOHBIH
KOpITyC YHUBEpCUTETa, ayauTopust Nel45.

B nensx 1ocTynmHOCTH MOTy4YeHHUs BBICIIETO 00pa30BaHMsI 10 00pa3oBaTelIbHBIM IIpOrpaMMaM HHBa-
JIMIAMU 1 JTAI[AMU ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/IOPOBbsI YHUBEPCUTETOM 00€CIIEUNBACTCSL:

® AJIFTEPHATUBHON Bepcrel OUIMAILHOTO caifTta B ceTH «HTepHeT 1S CITab0BUIAIINX;

® [IPUCYTCTBHE aCCHCTEHTA, OKa3bIBAIOLIET0 00YJaroIEeMycsl HEOOXOIMMYIO TTOMOIIIb;

® ISl UHBAJINUOB U JIUI] C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBbSI IO CITyXY — AyOJIMPOBaHUE BCITYX
CpaBOYHON WH(POPMAIMU O PACTIMCAHUM YIEOHBIX 3aHITHI; 00eCTiedeHNe HA/IIISKAITUMA 3BYKOBBI-
MM CpeJICTBAMH BOCIIPOU3BEICHNS MH(POpMAINY;

WD B W W
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® Il MIHBAJIW/IOB U JIMI] C OTPAHUUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbsI, UMEIOIIMX HapYILIEHUs! OIIOPHO-
JIBUTATEIIbHOIO arapaTa, Co3AaHbl MaTepUaIbHO-TEXHUUECKHE YCIIOBHS 0OECIIEYNBAIOIINE BO3MOX-
HOCTb OECIIPEINSTCTBEHHOI'O I0CTYIA 00Y4aIOIIMXCs B yUeOHbIE TIOMEIIEHNUs], OOBEKTY ITUTAHUS, Tya-
JIETHBIE U JPYTHe NOMEILEHUs] YHUBEPCHUTETa, a TaKkKe NPeObIBaHWS B YKa3aHHBIX IOMEIICHUSX
(HaMMYME PaCIIMPEHHBIX IBEPHBIX MIPOEMOB, TIOPYIHEH U APYTHUX MPUCTIOCOOIICHUIA).
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Jluct u3mMeHeHuii (AOMOTHEHMI)
B paboueli mporpamme JUACLMILIMHBL
b1.0.06.03 <cMATEPUAJIbI DJIEKTPOHHOU TEXHUKN»

11.03.04— DyekTpoHMKA U HA0JIEKTPOHUKA Ha 2021-2022 yyeOHblii 1o

n/n

OnemeHT (myHkT)P 11

M3MEHEHUH (JIONIOJTHEHMI)

Hepequb BHOCHUMBIX

[Ipumeuanue

Obcyancoena u pekomenoo8ana Ha 3acedanuu Kageopul
QJIEKTPOHUKHU ¥ IIMPPOBLIX MHGMOPMAIIMOHHBIX TEXHOJIOTHH,

MPOTOKOI Ne

3aBenyrommii kageapoi

OT « »

2021r.

/

P.II1. Temesn /

MOAIICH pacmugpoBKa HOAIHCH

Jara
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