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1. He.l'll/l H 321241 OCBOCHHSA NTUCHUIIJIUHBI

Leap u3yueHusi AUCHMILUIMHBI — (OpMUPOBaHNUE 0A30BBIX 3HAHUMU, MO3BOJIIOIIUX OPUEHTH-
POBaThCs MPH PEIICHUH 3a/1a4 BBIOOPA, MOTYUYCHUS U aHaIM3a PYHKIMOHAIBHBIX U KOHCTPYKIIMOHHBIX
MaTepHaJIOB B IPOU3BOJICTBE U3ACIINNA dJIEKTPOHHONW TEXHUKH.

3agayu AMCHMIIMHBL:

- 0O3HAKOMJIEHHE C OCHOBHBIMU THUIIAMHU MaTEPHAJIOB JIEKTPOHHON TEXHUKHU U CBOWCTBaMHU, Xa-
PaKTEpU3YIOINUMU UX;

- (hopMupoBaHHEe 3HAHUI 00 OCHOBHBIX MPOLIECCAX U SBJICHUSAX, IPOTEKAIOUINX B MaTepuaiax
AJIEKTPOHHOMN TEXHUKU;

- pa3BUTHE YMEHHSI aHAJTU3UPOBATh U CUCTEMATHU3HPOBATh HAYYHO-TEXHUYECKYIO HHPOPMAIIIO
MPUMEHHUTEIBHO K 000CHOBAHHOMY BBIOOPY MaTEpUANIOB JJIs1 KOHKPETHOTO MPUMEHEHHS B TEXHOJIOTHH
U3JIEUNA 3JIEKTPOHHONM TEXHUKHU C YYETOM CBOMCTB, IKCILTYyaTallMOHHBIX XapaKTEPUCTHK U BIUSHUS Ha
UX BHEIIHUX (DaKTOPOB.

- (opMHpOBaHNE HABBIKOB TEOPETUUYECKOTO pacyeTa M HKCHEPHUMEHTAIBHOIO HCCIEI0OBAaHUS
OCHOBHBIX CBOMCTB MaTe€pHaJIoB.

Henn m  3a7ayu JUCHUIUIMHBI OPUEHTHPOBAHBI HA MOJATOTOBKY CHEIMAIUCTOB, CIOCOOHBIX
pemiath MpoOJieMbl, BO3HUKAIOLIUE IMPH TMPOU3BOACTBE M OSKCIUTyaTallMd HM3AEIHH 3JIEKTPOHUKU M
HAHOXJIEKTPOHUKU C Y4eTOM OOJIaCTH, TUIIOB U 3a/ad Npo(eCCUOHATBHON JIEATEIbHOCTH B COOTBET-
CTBMH C NMPO(ecCHOHATBHBIMU CTaHapTaMMU:

® 40.058 «MH)keHep-TEeXHOIOr MO IPOU3BOACTBY M3ACIHA MHKPOIJIEKTPOHUKN», KOTOPBIN
yTBepKAeH npukazoM Muntpyna Poccun ot 03.07.2019 Ne480H u 3apeructpuposan Muntoctom Poc-
cun 29.07.2019 Ne55439;

© 40.104 «CneuuajiucT Mo M3MEPEeHUI0 MapaMeTpoB W MOAM(DUKALUU CBOHCTB HaHOMAaTEpH-
aJIOB U HAHOCTPYKTYP», KOTOPBIN yTBEepkAeH npukazom Muntpyna Poccun ot 07.09.2015 Ne593H (B
penakuuy, BBeneHHOM B aeiicteue ¢ 20.01.2019 r. mpukazom Muntpyna Poccum or 14.12.2018
No807H) u 3apeructpupoan Muntoctom Poccun 23.09.2015 1. Ne38983.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

Juciunnuza « Martepuansl 1 KOMIIOHEHTBI 3JIEKTPOHHBIX CPEICTB» BKIIOUEHA BapUAaTUBHYIO
gacTh 0yioka B1.0.06.03 yueOHOTO TIaHa MOATOTOBKM OakanaBpoB mo Hampasienuro BO 11.03.04
DJEeKTpOHUKA M HAHOAJIEKTPOHUKA, Mpo¢uib" CoBpeMeHHbIe HH(POPMAITMOHHBIE TEXHOJIOTUU B 3JIeK-
TPOHHOW TEXHUKE ".

[IpenofaBanve IUCHMIUIMHBI Oa3upyeTcs Ha 3HAHUAX, MOJYYCHHBIX NpPU HU3YyYEHHH JHC-
nuruH(Moxyner): "Marematuka", "dusuka (o6mas)", "Xumus'".

OcBoenune yyeOHOW NUCHMIUIMHBI (MOAYJSA) MaTepualibl SJIEKTPOHHOM TEXHHKH, HEOOXOIUMO
JUTSI TIOCJIEYIOIIEr0 U3YYeHUs TUCUUIUIMH (MoayJiel): «DIeKTpoHuKa», « OCHOBBI KOHCTPYHUPOBAHUS
U TeXHOJOruu npous3BojcTBa POC», «Du3nka 31eKTpOBAKyYMHBIX M IOJYPOBOJAHUKOBBIX MPHOO-
pPOB», «DJNEKTPOHHbIE MPUOOPH», BBHINOJHEHUS BBITYCKHOW KBaTU(PUKAMOHHON pabOThl U MpHoO-
peTeHus 3HaHWN, YMEHUH U HaBBIKOB, KOTOpPbIE MO3BOJAT 00yYaIOLIEMyCsl YACTUYHO MPOJIEMOHCTPH -
poBaTh cienyromue 0600meHHsie TpynoBbie hyHkun (OTD):

® PazpaboTka €IMHUYHBIX TEXHOJOTHUECKUX MPOILIECCOB M PEKOMEHIAIUN M0 YCTPAaHEHHUIO U
MpeIynpexaeHUI0 OpakoB B TPOU3BOJCTBE U3JCIUNA MHUKPOIIEKTPOHUKU (TIpodecCHOHaTbHBIN
crangapt 40.058 «MHxeHep-TEeXHOJIOr 1O NPOM3BOJACTBY H3JEIUA MHUKPOIIEKTPOHUKN», KOJ B,
ypOBeHb KBalu(puKauu 6).

® PazpaboTka TUMOBBIX TEXHOJOTHUECKUX IMPOIECCOB U IIAHUPOBOK PabOUYMX MECT U MPOM3-
BOJCTBEHHBIX YYaCTKOB Ha TMPOM3BOJACTBE U3JCIUA MHUKPOIIEKTPOHUKU (TpodeccHOHaNbHBIN
crangapt 40.058 «MHXeHep-TeXHOIOr O NPOU3BOACTBY HM3JAEIUA MHUKPOIIEKTPOHUKW», kon C,
ypOBeHb KBalu(puKauuu 6).

e COBepIICHCTBOBAHKE TPOIIECCOB M3MEPEHUH MapamMeTpoB U MOAMU(DUKAIMM CBOICTB HaHO-
MaTepuaoB U HAHOCTPYKTYp (mpodeccuonanbublil crangapt 40.104 «Crneunanuct no U3MEpeHuIo na-
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paMeTpoB U MOAU(UKAIIMY CBOWCTB HAHOMATEPHAJIOB M HAHOCTPYKTYp», kKoJ C, ypoBeHb KBaJIM(UKa-

uu 6).

3. TpeGoBaHus K pe3yJabTATAM OCBOCHUS] JUCHHUILIMHBI

B coorBerctBrn ¢ ®I'OC BO u OIIOII BO nanpasnenus noarorosku BO 11.03.04 DnexTpoHn-

Ka ¥ HAHODJICKTPOHHMKA IMPOIECC M3YYCHHS AMCIIUIUIMHBI HAIlpaBjieH Ha YaCTHYHOE (HOpMHUPOBaHHE
AJIEMEHTOB CIICTYIONTUX KOMIETCHITUI:

Kareropus
KOMIIeTeHIIUH/ THII
3ama4

Kox u HanmeHnoBanue
KOMIIeTeHI[UU

NuaukaTopsl (MoOKa3aTesn) 10CTHAKE-
HHUS KOMIIeTeHIUii

Uccnenosarennckas
EATEIHLHOCTD

OIIK-2. Cnoco6ex
CaMOCTOSITENILHO MPO-
BOJIUTH SKCIIEPUMEH-
TaJbHbIE UCCIIEIOBAHUS
U UCII0JIb30BaTh OCHOB-
HBIE ITpHEMbl 00pabOTKH
U TIpE/ICTaBJICHUS 10-
JYYEHHBIX TaHHBIX

OIIK-2.1.

HaxomuT u KpuTHYeCKH aHATU3UPYET
nH(pOopMaIroo, HEOOXOTUMYIO JUIsSI PEIIECHUS
MOCTaBJICHHOM 3a7aun

OIIK-2.2.

PaccMaTprBaeT BO3MOKHBIC BAPHAHTBI
pelieHus 3a/1auu, OIICHUBAs UX JI0-
CTOMHCTBA U HEIOCTATKHU

OIIK-2.3.

dopMyIHpyeT B paMKax MOCTABICHHOU
I[EJTH TIPOEKTa COBOKYIMHOCTh B3aUMOCBSI-
3aHHBIX 3a]a4, 00eCIIeYNBAIOIIUX €€ JI0-
CTIKECHHE

OIIK-2.4.

Omnpenensier okugaeMbie Pe3yabTaThl pelie-
HHS BBIZCIICHHBIX 3a1a4

OIIK-2.5.

3HaeT OCHOBHBIE METOJIbI M CPEJICTBA
MIPOBEJICHUS IKCTICPUMEHTAIBHBIX UCCIIEIO-
BaHUM, CUCTEMBI CTaHIAPTU3AIIUU U CEep-
TUUKAIIN

OIIK-2.6.

YmeeT BbIOUpATh CIOCOOBI U CPEACTBA
M3MEPEHUI 1 TPOBOJUTH SKCIICPUMEH-
TaJbHBIEC MCCIIEIOBAHUS

OIIK-2.7.

Bnaneer cnoco6amu 06paboOTKH U TIpei-
CTaBJICHUS TTOJTy9ICHHBIX JAHHBIX U OIICH-
KM TIOTPEIIHOCTH PE3yJIbTaTOB U3MEpe-

HUH

Bnagenue wundopmarnm-
OHHBIMH TEXHOJIOTHUAMHU

OIIK-3.Bnageer meto-
JlaMH TIOUCKa, XpaHe-
HUs1, 00pabOTKHU, aHa-
JM3a U NpeCTaBICHUs
B TpebyemoM ¢opmare
UHpOpMAaLIUHU U3 pa3-

OIIK -3.1.

3HaeT KaK MCII0JIb30BaTh HH()OPMAIIMOHHO-
KOMMYHHKAITUOHHBIE TEXHOJIOTHH MPU
MTOMCKE HEOOX0IUMOM MH(POpMAITIT

OIIK- 3.2.

3HaeT COBPEMEHHBIE TPUHITUIIBI TONCKA,




JIMYHBIX UCTOYHUKOB U XpaHeHus, 00pabOTKH, aHAJIN3a U MPE/ICTaB-
0a3 naHHBIX, cOOMIO1as JeHus B TpedyemMom Gopmare nHopMaIim
IIPY 3TOM OCHOBHBIE OIIK-3.3.
TpeboBanus nHGoOpMa- YmMeer pemath 3a1aun 00pabOTKU JaH-
IIMOHHOH Oe30macHo- HBIX C IOMOIIIBIO0 COBPEMEHHBIX CPEICTB
CTH aBTOMaTH3AIUN

OIIK-3.4.

Brnaneer HaBbIkaMu oOecrieyeHUS

nH(pOPMaLlMOHHON 6E30MacCHOCTH

B pesynbraTe 0CBOCHUS TUCIUIUTMHBI CTYACHT JOJKCH:
3HATH:

v OCHOBHBIE (PM3MYECKHE TPOIIECCH U SBJICHUs, TIPOTEKAIONIME B MAaTepHaiax SJIEKTPOHHON TeX-
HUKHU

v’ KJIacCH(HMKAINIO, CBOMCTBA, TEXHOJIOTHIO TIOJyY€HHs ¥ IPUMEHEHHS OCHOBHBIX MaTepHaloB
3JIEKTPOHHOW TEXHUKHU;

v’ (husMyecKre OCHOBBI 0A30BBIX METOIOB H3MEPEHUS U KOHTPOJISI CBOMCTB MaTEPHUAIIOB DJIEKTPOH-
HOU TEXHUKHU,

YMmerh:

v’ nenats 060CHOBAHHBINM BHIOOP MaTEPUAJIOB ISl KOHKPETHOTO TIPUMEHEHHS B TEXHOJIOTHH H3JIe-
TV AJIEKTPOHHON TEXHHUKH C y4ETOM CBOMCTB, DKCIUTYyaTaI[HOHHBIX XapaKTEPUCTHK U BIHSHUS
BHEIIHUX (haKTOPOB;

v paboTaTh ¢ HHPOPMAIMOHHO-CIIPABOYHBIMH U IIOUCKOBBIMH CHCTEMAaMH IS TIOMCKa HH(OpMa-
IIUH 110 MaTepualiaM >JIeKTPOHHON TEXHUKU U X CBOHCTBaM, OPHEHTHPOBAHHO HA PEIICHHUE 3a-
nad B mpodecCuoHaIbHOM 001acTH;

v/ HCIOJIB30BaTh MaTEMATHUYECKHIA allliapar JUisi pacueToB CBOWCTB MaTEPHAIIOB.

Baagers:

v/ HaBBIKAMH pacyera, i3MEPEHHS U KOHTPOJISE OCHOBHBIX [TAPAMETPOB MATEPHAIIOB 3JIEKTPOHHOM
TEXHUKY;

v/ HaBBIKAMH CAMOCTOSTELHOTO M3yUYEHHs M PEIIEHHs BOIPOCOB U 314 MaTEPUAIOBEIUECKOTO
acrekTa B Mpo¢eCcCHOHATbHON 00IacTH.

v/ HaBBIKaMHU 00pPaOOTKHU U MPEJICTABICHHS SKCIIEPUMEHTAIBHBIX JJAHHBIX.

4. Coneprxkanue M CTPYKTYpPa JUCHMILUIAHBI

4.1. Conep:xaHue pa3ie0B IMCHUIINHBI

B Tabnwuie 1 mpuBOAMTCS ONMUCaHUE COACPIKAHUS TUCIUILIMHBI, CTPYKTYPHUPOBAHHOE IO pa3Jie-
JaM, ¢ yKa3aHUEeM IO KaKJOMY pa3/ieldy KOJOB KOHTPOIHPYEMON KOMIETCHIIMH U ()OPM TEKYIIETO
KOHTPOJIS: 3amuTa jaboparoproi padotsl (JIP), komnoksuym (K), rectupoanue (T).

Tabnuya 1. ConeprxaHue pas3einoB TUCIUILTAHBI

Kon ®opma
HaumenoBa- KOHTPOJIMPY- | TeKy-
Ne AHE DA3AEIA Copnep:xanue pa3jena eMoii KoMmIie- Iero
pat TCHIUHN (l/l.]'lP[ KOHTpO-
ee yacTu) ast
1. | Knaceugpuxa- KnacvcmbHKaum W HA3HAYCHHE MATEPUaNoB SIEK-| Gy o T,
s u o6mue |TPOHHOU TEXHUKHU. Ponb MaTepuanoB B PasBUTHH DJIEK-
cBeleHHsi 0 |TPOHHOM TEXHMKH. OIIK-3 K,




CTpOEHHUeE

MaTepHajoB

3JIEKTPOHHOM
TeXHUKHU

OO0mue MoJOXKEeHUsI O CTpOoeHHH TBepAbIX Ten. Oco-
OCHHOCTH XUMHUYECKON CBS3U. DJEMEHTHI CTPYKTYPHOU
kpuctamorpaduu. JlegeKkTbl KpUCTaUNIM4ecKoil CTpyK-
Typbl. DIeMeHTHI 30HHOW Teopun. OCOOEHHOCTH 30HHOM
CTPYKTYPBhl METaJNIOB, MOJYNPOBOJHUKOB U JUAJIEKTPHU-
koB. Pacnpenenenne @Pepmu-/upaka u Makceiia
bonbiimaHna. [110THOCT 3JIEKTPOHHBIX COCTOSIHUH.

JIP

IIpoBogHuKH

duzuueckas nNpupoaa 3JIEKTPOINPOBOAHOCTH MeTal-
noB. TemmnepaTypHasi 3aBUCHUMOCTbH YJIEJIBHOTO COIPO-
TUBJICHUS] MeTaJIoB. CONMPOTHUBIIEHUE METAIJIOB HA BbI-
COKHMX 4acTOTaXx.

Bnusinue cTpykTypHBIX J1e(DeKTOB Ha yAENIbHOE
CONPOTHUBIIEHUE METAJJIOB. Y I€JIbHOE COIPOTUBIICHUE
METAJJTNYECKHUX CIUIaBOB.

ComnpoTuBiieHNE TOHKUX IUIEHOK. Pa3mepHblit s et
YAEITBHOTO CONPOTHUBIICHUS.

CBepxmpoBOIMMOCTh U €€ IPUMEHEHUE B HayKe U
TEeXHHUKE. MaTepuasbl BHICOKOTEMIIEPATyPHON CBEPXIIPO-
BOJAMMOCTH.

Knaccudukanus mnpoBogHUKOB. MeTauibl BBICOKOM
IIPOBOAMMOCTH. MeTalibl ¢ HOBBILIEHHBIM YAEIbHBIM
conpotusieHueM. [Ipunou.

OIIK-2,
OIIK-3

Hoay-

NMPOBOIHUKH

CoOCTBEHHBIC W TIPUMECHBIE TOJTYIIPOBOJHHUKHU, WX
sHepreTuyeckue auarpamMmbl. CTaTHCTHKA HOCHTEIICH
3apsifa B COOCTBEHHBIX M TPHUMECHBIX TOIYIPOBOTHU-
Kax. YCJIOBHSI DJICKTPOHEUTPATLHOCTH B COOCTBEHHBIX U
MPUMECHBIX TOJIYIIPOBOJIHUKAaX. TemmneparypHasi 3aBH-
CUMOCTb MTPOBOAMMOCTH MOTYITPOBOJHHUKOB.

doromnornomenne U (HOTONPOBOAUMOCTh. HepaBHo-
BECHBIC HOCUTEIH 3apsja. ['eHepanus u peKoMOWHAIUS
HEpaBHOBECHBIX HOCUTENEH 3apsija B MOJIYIPOBOJHUKAX.

DIEKTPONPOBOAHOCTh MOIYIMPOBOAHUKOB B CHUIBHOM
anekTpudeckoM noje. pdekr ['anHa.

MeTopl OYMCTKH U BBIPAITUBAHUS TIOJTYIPOBOTHUKO-
BBIX KPUCTAJIJIOB.

OCHOBHBIC CBOWMCTBA T€pMaHUS W KPEMHHS, OCOOCH-
HOCTH TEXHOJOTUMU M 00yacTh mpumenenwus. [lomympo-
BoaHMKOBEIe coennHeHus A3BS, A2B4, A4B4.

OITK-2,
OITK-3

AKTHBHBIE
"
NACCHBHbLIE IH-
3JIEKTPUKHU

OcCHOBHbIE XapaKTEPUCTUKHU PA3IUYHBIX TUIIOB IOJIS-
pU3aluu JUAJIEKTPUYECKUX MAaTepHaNIOB. ODJIEKTPOIPO-
BOJHOCTb JIUAJIEKTPUKOB. OJEKTpUYECKass MPOYHOCTD,
ANEKTPUYECKU H TeIuioBoil mpoOoil. Pa3mepHsiii
¢ dexr.

JuanexTpudeckue norep, Gpusnyeckre NpuuuHbI Cy-
LIECTBOBAHUS JIUIIEKTPUYECKUX MOTEPh B Marepuaiax.
TaHreHc AMAIEKTPUYECKUX MTOTEPD.

[TaccuBHble au3neKTpUKU. OCHOBHBIE CBEIEHUS O
CTPYKType M (HU3MUYECKHUX CBOMCTBAaX IOJIMMEPOB.
[TnactMaccel. DneKTpoU30IUOHHbIE KoMmmayHAbl. He-
oprannueckue crékna. Kepamnueckue marepuansl. Cu-
TaJUIBL.

AKTHBHBIE IMAIEKTpUKH. [Ipuposna cerserosnexkTpu-

OITK-2,
OIK-3
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koB. CerHeroanekTpuku. IIbe3zoanexrpuxu. ITuposnek-
TPUKHU. DJICKTPETHI.

Knaccugukanus BenecTs no MarHUTHbIM CBOMCTBAM.
5. | MarHutHble (b OIIK-2, T,
matepuaner |1Ipupona Marmetusma. OCOOEHHOCTH HaMarHMYMBaHUS
martepuanoB. Kpupas Hamarauumpanus deppomarnetu-| OIK-3 K,
Ka. MarautHbeii THcTepe3uc. Oddekr bapkrayseHa. JIP

JlomeHnHas cTpyKTypa.

MaruurorBepple ¥ MarHUTOMATKHE MAaTEPUAIIbI U UX
OCHOBHBIE XapaKTEPUCTUKHU.

MarauTtHele MaTepualbl CHELUAIBHOTO HA3HAYCHMS.
M/ —crtpykrypel. HaHOKOMIIO3UTHBIE MarHUTHBIE
Marepuaibl. PasmepHbiii 2hdexT.

IlepcnexkTuB-
6 Hb1e OIlK-2, T,
MaTepHabI Hanomarepuaiibl 1 HAHOCTPYKTYPBI. OIK-3 K
saexTponnkn | MaTepHanbl S3KCTpEMaIIbHON 3JIEKTPOHUKHU ’
JIP

4.2. CTpyKTypa JMCIHHILIHHBI

Tabauya 2. Obwas mpyooemxocms oucyuniunsl cocmasisiem 3 3auemuuvlx eounuywl (108 uaca)

TpynoémkocTb, 4achl

Bua paéorsl

3 Bcero
cemMecTp
OO0mas TpyroeMKoCTh (B yacax) 108 108
KonrakTHas padora (B yacax): 68 68
Jlexuuu (JI) 34 34
JlabopaTtopusie pabots (JIP) 34 34
CamocrosiTesibHas padora (B 4yacax), B TOM 31 31
YyHcjle KOHTAKTHAsA:

CaMoCTOsITEIbHOE U3yUEHUE Pa3/IeIOB 31 31

IloaroToBKa M MPOXO0XKIEHHE IPOMEKYTOY- 9 9

HOM aTTecTalun
Bua npoMeKyTO4YHOM aTTeCTALMHU 3ayer

4.3. JleKLIMOHHBIE 3AHATUA

Tabnuya 3. Ilepeuenv mem NEKIUOHHBIX 3aHATUI

Ne
Tema
n/n
1 Knaccudukanus u Ha3Hau€HHUE MAaTEPUAIIOB AIEKTPOHHON TEXHUKH.
2 OO6mme MmoI0XKeHUs O CTPOSHUH TBEPBIX Tel. 30HHAS CTPYKTYpa.
3 Mertamibl. D1eKTpONpPOBOAHOCTh METAJIIIOB M METAITIMYECKUX CIUIABOB
4 CBepXITPOBOIHUKH U UX IPUMEHEHNE B HAYKE M TEXHUKE.
5 Marepuansl BEICOKOTEMIIEPATYPHOU CBEPXIIPOBOJIUMOCTH.
6 [MonmynpoBonnuku. CoOCTBEHHAs! U IPUMECHAS TPOBOIUMOCTb.
7 DAEeKTPONPOBOAHOCTH MOIYIPOBOJHUKOB B CHIIBHBIX 3JIEKTPUUECKHUX MOJAX. DPPEeKT
I'anna.




8 ®oTOonpoBOIUMOCTD U (HPOTOIMOTIOUICHHE MTOIYITPOBOHUKOB.

9 Mertoasl BEIpallMBaHUs U YIIPABICHHs CBOMCTBAMU MOJIYIIPOBOIHUKOB

10 Kpemunii 1 repmaHuii: CBONCTBA, MTOJyYEHUE U IPUMEHEHHUE DJIEKTPOHHOM TEXHHUKE.

11 JIMDIIEKTPUKU: TTOJIIpU3ALUs, AUIEKTPUYECKHUE IOTEPH, DIIEKTPOIIPOBOJHOCTD U DJIEK-
TpUYECKast IPOYHOCTB.

12 [TaccuBHBIE TMAIEKTPUKH: IUIACTMACCHI. JIEKTPOU3OJISILMOHHBIC KOMIIAYH/IbI, CTEKIIA,
CUTAJUIbI, KEPAMHUKA.

13 AKTHBHBIE TUINIEKTPUKH: NTbE30IEKTPUKH, TUPOIIEKTPUKH, HIEKTPETHI.

14 MaruutHele Marepuansl. [Ipuposna mMarHetusMa M OCOOEHHOCTHM HAMarHUYMBAHUSA
MaTEpHAJIOB.

15 MaruutHble MaTepuaisl cienuanbHoro HazHaueHus. LM/l —ctpykrypsl

16 Hanomarepuaiibl 1 HAHOCTPYKTYPBI B JJIEKTPOHHUKE. .

17 Matepuansl SKCTpeMaIbHON AIEKTPOHUKHU

4.4. llpakTnueckue (CeMuHApCKNe) 3aHATUSA

[IpakTrnyeckue 3anaTust (CeMuHapcKue 3aHIATHs) HE IPEIYCMOTPEHbI IPOrpaMMOoit

4.5. JlabopaTopHble padoThI

B tabnuue 4. [IpuBoauThCs epedeHb TeM J1a00paTOPHBIX 3aHATUH U ¢ yKa3aHUEM KOHTPOJIUPY-
€MBbIX KOMITETEHIIHH.

Tabnuya 4. Ilepeuens 1a00paTOPHBIX pabOT

Kon
KOHTPOJIH
pyemoii
HanmeHoBaHue 1a00paTOPHBIX padoT KOMITe-
TeHIHH
(nau ee
4acTH)

Ompenenenre TyIa MPOBOIUMOCTH MOJIYITPOBOTHUKOBBIX MaTEPHAIIOB OIIK-2,

OIIK-3

W3mepeHue yaeabHOro CONpOTUBICHUS 00BEMHBIX MOTYIPOBOIHUKOBBIX OIIK-2,
MaTepUajoB

OIIK-3

Onpenenenre MMUPUHBI 3aMPEIEHHON MOIYIIPOBOJHUKA OI1K-2,

OIIK-3

N3mepenue 371eKTponpOBOJHOCTH INIEHOYHBIX IOJIYIIPOBOJHUKOBBIX CTPYKTYD OIIK-2,

OIIK-3

N3MepeHne BpeMeHH KM3HU HEOCHOBHBIX HOCUTENEH 3apsiia OIIK-2,

OIIK-3

Onpenenenne KOHIEHTpALUU HOCUTENEH 3apsaaa 1o usmepenusam JDJ1C-Xoina OIIK-2,

OIIK-3

DJIEKTPUUYECKHUE U TEPMOIJICKTPUUECKHE CBOMCTBA TPOBOTHUKOBBIX MaTepH- OIIK-2,
aJloB

OIIK-3

HccnenoBanue cBOWCTB MarHUTOMSTKUX MaTepHUajoB OIIK-2,

OIIK-3

4.6. CamocTosiTe/IbHOE U3yUEeHUE Pa3/1eJI0B U CIUTIINHbBI

TCZ6]ZM1/!CI 5. BOI’lpOCbl, BbIHOCUMDbLE HA CAMOCMOANME/IbHOE U3YHUEeHUE




Kon

KOHTPOJIH
Ne pyemoii
w/n Bomnpocsl KoMIIe-
TEeHIMH
(nu ee
4aCTH)

1 CmuiaBbl BEICOKOTO conpoTuBiienus. [Ipunon. Hemetanmuyeckue npooasiye OIIK-2,
CILIaBbI. OIIK-3

) [TonynpoBoauukoBeie coequnenus A2B6, A4B6 u TBepabie pacTBOPHI HA UX OIlK-2,
OCHOBE: OCHOBHBIC CBOMCTBA M 00JIACTH IPUMEHEHHUSI. OIIK-3

3 TepmoransBaHOMarHUTHBIC SIBJICHHS B TIOJYIIPOBOIHUKAX. DPdekt Xomra. OIlK-2,
Dddekr 3eedeka. DbdekT [lenpThe. OIIK-3
TepmosnekTpudyeckue Matepuaibl. TepModIeKTpuIecKast 10OpPOTHOCTD.

4 CBolicTBa U MapaMeTpbl MAaTEPUAIIOB AJIsI TEPMOIIIEKTPHUIECKHIX TPeodpaso- OIlK-2,
Batenei. OCOOEHHOCTH KOHCTPYKITUU M TEXHOJIOTHH M3TOTOBIICHUS OIIK-3
TEPMODJICKTPUUECKHUX XOJOAMIBHBIX MOJTYJICH.

. OIIK-2,

5 | Kuakue kpuctamibl: KiaccuduKkaius, CBONCTBA U IPUMEHEHHUE. OITK-3

5 MarauTomMsrkiue ¥ MarHUTOTBEP/IbIe MaTePHAIIbl: OCHOBHBIC XapaKTEPUCTUKH OIIK-2,

OIIK-3

U IIpPUMEHEHHE.

OrneHOYHBIE MaTEpUAbl U TEKYIIETO, PyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOUHOM
aTTeCTallMd CTYJEHTOB TI0 JUCIMIUIMHE OIpPEENSIOTCS YYeOHBIM IDIaHOM 00pa30BaTeNbHOU
MPOrpaMMBbl U JACUCTBYIOIINM TOJIOKECHHEM O OaJIITbHO-PEUTUHTOBOM CHCTEME aTTEeCTAIlUU CTYJACHTOB
oOygaromuxcsi 1o MporpaMMamM BbIciiero oOpaszoBanus KabapauHo-bankapckoro yHHBeEpcHTeTa
(ITpukaz Ne 159/0 ot 31 aBrycra 2017r.). [Ipu aTTectanium oOy4arommuxcsi OIEHUBACTCS Ka4ecTBO pa-
0O0THI Ha 3aHATUAX (YMEHHE BECTH JIUCKYCCHIO, CTIOCOOHOCTHh Y€TKO (HhOpPMYJIHMPOBATh CBOM MBICIH),
YPOBEHb MOJITOTOBKU K CAMOCTOSITEIIbHOM NeATeIhbHOCTH, KAYeCTBO BBIMOJHEHUS 3aJlaHUil (KypCOBOU
paboThl, Ta0OpaTOPHBIX PaboT u Ap.). Tekyuwmil u pyOeKHbIN KOHTPOJIb YCTIEBAEMOCTH CTYACHTOB IO
JTUCITUIUIMHE TIPOBOAMUTHCS MO TPEM KOHTPOJIBHBIM ToukaM. B konie 1/3 cemectpa 1-s KOHTponbHas
TOYKa, BTOpasi KOHTPOJIbHAS TOUKA- KOHeIl 2/3 ceMecTpa, a TpeThsl KOHTPOJIbHAS TOYKA TIOCIICTHHE JIBE
Hejenu cemectpa. Pacnipenenenue 0aijioB B paMKax OauTbHO-PEUTHHTOBOM CHCTEMBI aTTeCTAIlUH CTY-

4.7. KypcoBasi padora

KypcoBas paboTta He mperyCMOTpEeHa MPOTrPaMMOH.

U MPOMEKYTOYHOM aTTeCTAllUH

JIEHTOB TIPUBEIICHO HIDKE:

5. OneHo4YHbIe MaTepHaIbI AJIs1 TEKYLIEro U py0e;KHOTro KOHTPOJISI YCIIeBaeMOCTH

Tabnuya 6. Pacnpenenenue 6a1IoB TEKYILETo, pyOeKHOTO KOHTPOJIS U K3aMeHa

No Oomas 1-s1 TOuKa 2-51 TOYKA 3 Touka
cymMmMa
1. | Texkymuii KOHTPOJIb
MOCEeIIEHUE 3aHATHIA 10 6an- 3 3 4
JIOB Oama Oayta Oaymta
BBHITIOJTHEHHE U 3alUTa 1a00- 21 7 7 7
paTOPHBIX paboT oan 0aJIoB OaJIoB O0aJIoB
2. | PyOexHblii KOHTPOJIb
TECTUPOBAHUE 15 6an- ) 5 5
JIOB OasIoB OasIoB OayI0B
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KOJJIOKBUYM 24 8 8 8
Oaia 0aJIoB 0aJIoB 0aJI0B

Wroro 70 23 23 24
0aJIJI0B 0aJ1a 0aja 0aJ1a

5.1. KosustokBym

B cemecTpe nmpoBoasaTCs 3 KOIIIOKBUYMa, KaXKAbIH U3 KOTOPBIX OLIEHUBaeTCs B mpenenax ot 0
1o 8 6amtoB. Takum 00pazoM, MaKCUMAITLHOE KOJIMYECTBO OAJIOB, KOTOPBIE MOXKET MOTYYHUTh CTY-
JIEHT MPH YCJIOBHUH YCHEITHOW CJaui TPEeX KOJJIOKBUYMOB paBHO 24.

Ha xommokBrymMax KOHTpoJIMpyercs: GOpMUPOBAHKE IEMEHTOB 00IIenpodeccnoHaTbHBIX
komnetreHnuuii OITK-2, OIIK-3. Huwke npuBeneH npuMepHBIN epedeHb BONMPOCOB U 3aJaHUM, BBIHO-
CUMBIX Ha KOJUIOKBUYMBI:

1-xkonnoxeuym(Pazoen 1,2):

Ilepeuncnure TUIBI XMMUUYECKOM CBSI3U B TBEPJIBIX TeJIaX U JalTe KPAaTKyIO XapaKTEPUCTHUKY.
[Tepeuncaure nedeKThl KPUCTATUINYECKON CTPYKTYpHI U JaliTe KPaTKYIO XapaKTepUCTUKY.
[TpuBenuTe KIaccuUKAIIIO KPUCTAIUIMYECKUX CHCTEM M OTMCAHHUE OJTHOW U3 HHX..

Jaiite onpeneneHre NoauMopdu3Ma, IpuBeAUTE MPUMEPHI ANJIOTPOIHBIX MOIU(PHUKAIINNA BEIIECTB.
OxapakTepu3yiTe KpUCTAIUINYECKYIO CTPYKTYpy THIIA aaMasa.

7. OnuIuTe KPUCTANIMYECKYIO CTPYKTYpY TuIa canepura.

8. Paccuuraiite muiotHocTh ynakoBku atoMoB B [IK, I'IIK n OLIK kpuctaianyeckux pemeTKax.

12. CkonbKO aTOMOB MIPUXOANUTCS Ha DJIEMEHTAPHYIO SSYEHKY B MOHOKPUCTAIIIE ApCEHUIA TaJlIus?

14. Boipa3ure MOBEpXHOCTHYIO TUIOTHOCTh YNAaKOBKM aToMOB B miockoctu (100) moHokpuctamia Si
yepe3 Mepuo/] peIeTKH, UCIO0Jb3Yysl HE0OOX0AUMBIE CIIPABOYHBIE TaHHBIE.

18. Boruncinure paccTossHuEe MEXKAY OMMKaHIIMMU aTOMaMH B KPUCTAJUIMYECKON pelieTke Bob(pama,
UCTIONIb3Ysl HEOOXOIUMBIE CIIPABOYHbIE JITAHHBIE.

19. Beiuucnure paccTossHUE MEXIy ONMKaMIIMMU aToMaMH B KPUCTAJUIMUECKOM pelIeTKe KPEeMHMS,
UCTIONIb3Ysl HEOOXOIUMBIE CIIPABOYHbIC JIAHHBIE.

20. J{aiiTe onpenencHre aHU30TPOIIUU CBOMCTB TBEP/ABIX TEJN, HA30BUTE MPUYNHBI aHU3O0TPOIIHH.
21.1IpuBenuTe CXEMBI SHEPTETUYECKUX 30H METAJJIOB, IOJIYIIPOBOAHUKOB U TUIEKTPUKOB. CpaBHUTE
10 CTPOEHHUIO.

22. BeiBeaure hopMyiy pacdera IUIOTHOCTH 3JEKTPOHHBIX COCTOSIHUM B MPUOIMKEHUH 3P PEKTUBHOM
MAacCCBl.

23. M31105%kUTe OCHOBBI JIEKTPONPOBOJHOCTH METaJI0B pubmmkenun [pynae u Jlopenua.

24. BeiBeaute GopMyIry pacuéTa 3JIEKTPOIPOBOIHOCTH B KIIACCHUECKOM MPHUOIIMKESHUH.

25. Ilpumnon: pa3HOBUIAHOCTH, CBOMCTBA U IPUMEHEHHUE.

1.
2.
3.
4.
6.

2-u koanoxsuym(Pazoen 3,4):

1. laiite omnpeneneHne COOCTBEHHOTO U MPUMECHOTO NOIYNPOBOIHKKA. 300paznuTe 30HHYIO CTPYK-
TYpY COOCTBEHHOT'O IOJIyIPOBOJHUKA, JOHOPHOTO U aKIENTOPHOIO MOIYIIPOBOIHHKA.

2. OObsicHUTE, KaK HaUTH KOHIIEHTPALINIO OCHOBHBIX M HEOCHOBHBIX HOCHTEINEH 3aps/a B dJIEKTPOH-
HOM TIOJTYIIPOBOTHUKE C U3BECTHOM CTENEHBIO JIETUPOBAHMS HA YYaCTKE UCTOILEHHS PHUMECH.

3. OObsicHUTE, KaK HAWTH KOHIICHTPAIIMIO OCHOBHBIX M HEOCHOBHBIX HOCHUTENEH 3apsiia B ABIPOYHOM
MOJTYTIPOBOJIHUKE C U3BECTHON CTETICHBIO JISTHPOBAHUS HA yYaCTKE UCTOIICHUS TIPUMECH.

4. W3o0paszute TemIepaTypHYIO 3aBUCHMOCTh PaBHOBECHOW KOHIICHTPALMM HOCHUTENEH 3apsaa B
COOCTBEHHOM TOIYyNpoBogHUKE. OOBSCHHUTE, KaK MO 3TOW 3aBUCHMOCTH OIPEICIIUTh IIUPUHY 3a-
NPEIICHHON 30HBI MOTYIPOBOIHHUKA.

5. H300pa3ure KaueCTBEHHO TEMIICPAaTypHYIO 3aBUCHMOCTh PAaBHOBECHOM KOHIIEHTpAaLUU 3JEK-
TPOHOB B JIOHOPHOM MOJYIPOBOJHUKE B IIUPOKOM MHTEPBAIIC TEMIIEPATyp. Y KaKUTE TEeMIIEpaTy -
PBI UCTOILEHUS IPUMECH U ITepexo/ia K COOCTBEHHOM MPOBOANMOCTH.

6. OT KakuX XapaKTEPUCTHK IOJIYNPOBOAHMKOBOTO MaTepHaia 3aBUCHT TeMIepaTrypa HCTOIICHHS
npumecu?
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7. 3anuimuTre yclIOBUE KBa3MHEUTPAJIBHOCTH ISl TOJIYNPOBOJHHUKA, JIETUPOBAHHOTO OJHOBPEMEHHO
JIOHOPHOM M aKIIENTOPHOU MPUMECHIO.

8. CKOJBKO 3JIEKTPOHOB HaxoauTcs Ha ypoBHe depmMu B COOCTBEHHOM IOJYNPOBOJHUKE MPU KOM-
HaTHOW Temneparype?

9. OO®bscHUTE, Kakas U3 JbIPOK o0xazaeT OONbIIel SHeprueil: B LIEHTPE BAJICHTHOM 30HBI MU Y €€
MOTOJKA?

10. YcraHoBUTE B3aMMOCBSA3b MEX/1y JOHOPHBIM WM aKLIENTOPHBIM IOBEJEHUEM NIPUMECEN 3aMellie-
HUS B KOBJICHTHBIX MOJYTNPOBOIHUKAX U BaJIEGHTHOCTBIO MPUMECHOTO aTOMa.

11. O6bsacHUTE, KaK ONPEeTUTh TUIl OCHOBHBIX HOCUTENEH 3aps/a B MOIYIPOBOJHHUKE 110 U3MEPEHH -
am DJIC Xomna.

12. O0bacHUTE, KaK ONPEeTUTh TUIl OCHOBHBIX HOCUTENEH 3aps/a B MOIYIPOBOJHHUKE 110 U3MEPEHH -
am tepmo-21C.

13. KakoBo OTHOIIEHHUE JIEKTPOHHOTO TOKA K JIBIPOYHOMY B cOOCTBeHHOM Trepmanuu npu T=300 K?

14. KakoBO OTHOIICHHE JIEKTPOHHOTO TOKA K JBIPOYHOMY B COOCTBEHHOM apcenue rammus T=300?

15. Becerna a1 MOXHO yTBEp)KIaTh, YTO Mbl MMEEM JEJO C COOCTBEHHBIM MOJIYIPOBOIHUKOM, €CIIH
€ro yAeIIbHOE COTPOTUBIIEHNE OJIM3KO K coOCcTBeHHOMY? [louemy?

16. Ha3zoBuTE OCHOBHBIE MEXAHU3MBI PACCESHUSA HOCUTENEH 3apsa B NOIyNpoBogHUKaX. KakoBsl 1uis
3TUX MEXaHU3MOB TEMIIEPATyPHbIE 3aBUCUMOCTH MOJIBHKHOCTU?

17. JlaiiTe cCpaBHUTENBbHYIO XapaKTEPUCTUKY KPEMHUS U T€pMaHMsI KaK MaTEpUAJIOB AIEKTPOHUKH.

18. Ha3oBuTe OCHOBHBIE 00JIACTH MPUMEHEHUS] KPEMHHUSI U TepMaHUs B JIEKTPOHHOI TEXHUKE.

19. OxapakTepusyiTe KpUCTAUIMYECKYI0 CTPYKTYpPY M XUMHUYECKYIO CBSI3b B IIOJYNPOBOJHUKAX
AIIIBV.

20. [Touemy y aHTUMOHHIA HMHIUS COOCTBEHHAasl yJelbHas MPOBOAMMOCTb ONPEAEISAeTCS TOJIBKO
KOHIICHTpaIUel 3JIeKTPOHOB, a BKJIAJIOM JIBIPOK MOYKHO MPaKTUYECKH NMpeHeOpeub?

3-1i konnoxeuym (Pazoen 5,6):

1. HazoBUTE OCHOBHBIE MEXaHU3MBI MPOOOST TBEPBIX JUIICKTPUKOB.

2. Kakoit Mmexanu3m mpo0osi XapakTepeH A AUDIEKTPUKOB MPU UMITyJIbCHOM BO3ACHCTBUU BBICOKOTO
HaIpsKeHus?

3. Kak o1nieHuTh HampspKEHUE TETIIOBOTO MPOOOS TUAIIEKTPUKa?

4.Yto Takoe mmdnekrpudyeckue morepu? Kakuwe (axTopbl BIMSIOT HA AMDICKTPUUYECKHE TOTEPU B
TBEPJBIX JUAICKTPUKAX?

5. IlonmuMepHBbI€ TUAIEKTPUKH: 00IIasi XapaKTepUCTHKA ¥ IPUMEHEHHE B DJICKTPOHHOW TEXHHUKE.

6. Kakoli u3 noJMMepHbIX AUAJIEKTPUKOB CUJIbHEE HarpeBaerca B BU anekTpuueckoM mosie: MoJIu3TH-
JIeH WM TIOJTUBUHUIXIIOPH?

7.13 xakoro wmatepuana Bbl mnpennaraere u3rotoButh uzoisTop CBY pa3zpema: M3 MHOIUTET-
padTopaTUiieHa uiau noaudTIIeHTepedTanara? [louemy?

8. OreHuTe HaMpsKEHUE MPoOOs s TUICHKH MOJTMUMHIA TOMIHHON 50 MKM B OJTHOPOJTHOM DJICKTPH -
YECKOM TI0JIC.

9. OuieHuTe HaMpsDKEHUE MPOOOsT A TIEHKU MONMITUIeHA TOoMmIUHOW 100 MKM B OTHOPOJHOM dJICK-
TPUIECKOM TIOJIC.

10. Ucnionb3ysi cpaBOYHBIE JAaHHBIE, HAWJAWTE OTHOIICHHUE YACIbHBIX NUAJIECKTPUUYECKUX TOTEPh B
nonudyTrieHe u [IBX npu 0MHAKOBBIX YCIOBHUSAX SKCILTyaTallHH.

11. Haligute yzaenbHbIE TUANEKTPUUECKUE MOTEPU B IJICHKE JIaBcaHa NP HampsbKeHHocTd moist 105
B/M Ha gactore 1 MIm.

12. BnusHue cocTaBa CTEKJIa Ha €ro CBOMCTBA.

13. Knaccuduxkanuys cTekos o TeXHHYECKOMY Ha3HAYEHUIO.

14. HaiinuTe OTHOIIEHHE TEMIIEPATYPHBIX KOIPHUIIMEHTOB PACHIMPEHUS IIEKTPOBAKYYMHBIX CTEKOJ
mapku C37 u C90.

15. JIns kakoro u3 MarepuaioB (KBapll WM CHIMKATHOE CTEKIO ¢ OonbluM cojepxkanuem Na20)
[IUPE UHTEPBAI Pa3MATICHUS?

16. Knaccuduxaryst MarHuTHBIX MaTepHAlIOB TIO CBOMCTBAM M TEXHHYECKOMY HAa3HAYEHUIO.
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17. Kakue MarHuTOMSArkHe MaTepuasbl UMEIOT BBICOKOE 3HAUEHUE MarHUTHOM NPOHUIIAEMOCTH B Clla-
ObIX MarHUTHBIX MOJISAX?

18. KakoBo BiIMsIHHE KpEMHHS HAa CBOMCTBA 3JIEKTPOTEXHUUYECKOM cTamun?

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

20. Kiaccuduxanus HaHOMaTepHaJIoB MO pa3MepHOMY (pakTopy.

21.IlpuBenuTe mpuMepbl HAHOCTPYKTYp THUIIA: KBAaHTOBAs TOYKA, KBAHTOBAas siMa, KBAHTOBAs MPOBO-
JI0Ka.

Memoouueckue pexomenoayuu

IIpn moAroTOBKE K KOJUIOKBUYMY CIIEYET, IPEKIE BCETO, IPOCMOTPETh KOHCIEKTHI JEKIUN U
OTMETUTh B HUX MMEIOIIMNECS BOIPOCH! KOJUIOKBHUyMa. Eciin Kakue-To BONPOCH BHIHECEHBI Mpernoia-
BaTeJIeM Ha CaMOCTOSTENIbHOE U3yUeHHE, CIIeyeT OOpaTUThCS K yueOHOM IuTeparype, peKOMEHI0BaH -
HOM mpernojiaBaTeneM B KauecTBe UCTOYHUKA. [Ipy MOAroTOBKE K KOJIOKBUYMY TaK:Ke€ PEKOMEHIYeT-
Cs MOCELIEHUE KOHCYJIbTALIMHA JUISI CBOEBPEMEHHOIO CHSTHA BO3HMKIIMX BOIPOCOB B IIPOLECCE
noAroToBKU. KoJsIoKBUYM NPOBOJUTHCS B BUI€ YCTHOTO ONPOCa U COOECEeI0BAaHUS CO CTYICHTOM.

Kpumepuu oyenusanus

CreneHb MOATOTOBJICHHOCTU CTYACHTA Ha KOJUIOKBUYMEC OLCHHMBACTCS IO CICAYIOIIHWM KPUTEC-
pusaAM: - ACHOCMb, 4emKOCnib U 00KA3aMENbHOCIb UIONCEHUS OMBEMO8 Hd eonpocsl, - e1a0eHue
cneyuanbHbimMu mepmuHamuu, CUCmMemMmHoCnlb 3HAHULL NO meme KOJUIOK8Uymda. Hixe MMPUBCJACHA IIKaJIia
OLICHUBAaHWA.

Ta@zuua 7. KpI/ITepI/II/I OLICHUBAHUA CTYACHTA HAa KOJIJIOKBUYMC

Ounenka
2 6aj1a 4 6aana 6 0aJI0B 8 6as10B
«Hey)]OBJIeTBOpI/ITeJILHO» «y)]OBJIeTBOpl/ITeJILHO» «XOpOIIIO» «OTJIHYHO»
Crynent wHe 3HaeT | CTyaeHT noeepx- | Ctyaent  xopomo  3HaeT | CTyAeHT B MOJI-
3HAQUUTENIHOM YacTU | HOCTHO 3HAET BOIPO- | MaTepuall, FpPaMOTHO U MO Cy- | HOM o0Beme
BOIIPOCOB, JIONYCKAE€T | CbI  KOJUIOKBUYMA, | LIECTBY M3JIAraeT €ro, J0Iyc- | 3HaeT marepual,

CYIIECTBEHHBIE OIINO-
KA B OTBeTax Ha
BOTIPOCHI

JIOIyCKaeT HETOYHO-
CTH B OTBETe Ha
BOIIPOC

Kasg HCKOTOPbIC HCTOYHOCTHU B
OTBCTE Ha BOIIPOC

rPaMOTHO U TIO
CYLIECTBY W3-
jJaraeT €ro, He

JOTTyCKasi CyIIle-
CTBEHHBIX  He-
TOYHOCTEH B OT-
BETE Ha BOIPOC.

5.2. TecTnl

TectupoBanue 1o u3ydaeMbIM pas3zenaM IpoBoautcs 3 pasza B cemectp. Ha Tecrax koHTposupy-
ercs popMHUpOBaHHUE 3JIEMEHTOB 00MIeKyNbTypHON KoMneTeHun OK-7 u npodeccroHanbHON KoMITe-
termu [1K-8. Hmke npuBeneHs! 00pasiibl TECTOBBIX 3a1aHHIA:

3aoanue 1. Ilpu 06pa30oBaHUM ... CBSI3U MPOUCXOIUT 0OOOIIECTBICHUE BaJCHTHBIX AJIEKTPOHOB B3au-
MOJICUCTBYIOIIMX aTOMOB B 00BEME BCETO KpHUCTaIA.

+: MeTamIM4ecKou
3adanue 2. Cuiibl, BOSHUKAIOIINE MEXIY AUIOIBHBIMU MOJIEKYJIaMH, Ha3bIBAIOTCS: . ..

+: OpUEHTALIHOHHBIMU

- UHIYKIIUOHHBIMU

- AUCTICPCUOHHBIMHU
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P

3a0anue 3. Fo_ i (W.T)=|1+¢e"

W, \“
kT

- pynkuus pacnpenenenus ®epmu — dupaka, rne Wr —...

-1 CpeHsIsI SHEPrus AIEKTPOHA
+: sneprus @epmu
-1 DHEpPrusi COCTOSIHUSI Ha JIHE 30HBI IPOBOUMOCTH

3aoanue 4. Temneparypa Jlebast 1uist OONBIIMHCTBA METAIIOB JICKUT B MpEJeiax ...
- 100-200 K
+:400-500 K
- 1000-1500 K

3aoanue 5.

lgp

i i I f
1l T

VpOBEHE obbeMHoro obpasna
N |

| 1 E

Ha rpaduke npencraBieHa 3aBUCUMOCTh yJI€IbHOTO COMPOTHUBIICHUS! METAJUTMUECKOH TJIEHKU OT €€
tonuuHbl. Ha yuactke III oTBeTCTBEHHBIMM MEXaHU3MaMU 3a IIEPEHOC 3apsA0B SABISIOTC: ...

+: TEPMODJICKTPOHHAS DMUCCHUA

+: TYHHEJIMpOBaHUE

-1 anexkTpoauddy3us

- yaapHas MOHHM3aLus

3aoanue 6. CornacHo Teopun BKIII mmprHa SHEPTeTHUECKOM SN CBEPXITPOBOIHUKA PU KPUTHYE-
CKO¥ Temrieparype nepexona T, paBHa: ...

+:3.52kTc

-1 kTc

- (%)ch

3adanue 7. K marepuanaM BHICOKOH IPOBOJAUMOCTH OTHOCSTCS: ...
+: MeIb
-: KOOaJIbT
-: TUTaH

: JKEJEe30

-: OJIOBO

+: 30J10TO

3aoanue 8. T1onynpoBOAHKK, B KOTOPOM BIUSTHHEM IPUMECEH Ha 3JIEKTPOYU3MUECKUE CBOMCTBA MOX-
HO IIpeHeOpeYb Ha3bIBACTCS: ...
+:c00CTBEHHBIM

3aoanue 9. B noynpoBOAHUKE 71 - TUIIA YCIOBUE 3JEKTPOHEHTPAIILHOCTH BBIPAYKACTCS COOTHOILIIE-
HHUEM:....

- n() :p()
o pp=n,+N,

+

+: n,=p, + d
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+ _
- pf1+Nd :nn_'_Na

+ _
Py + N, =n, +N,

3aoanue 10.

[TpuBeIeHBI TUIIOBBIC TEMIIEPATYPHBIC 3aBUCUMOCTH KOHIICHTPAIIUU HOCUTEIICH 3apsiaa JUIsl IOTyIPO-
BOJIHHMKA 71 — TUIIA C Pa3JIUYHBIM YPOBHEM JeTupOBaHUS Nyi, N2, Na.
OO05acTh ... OTHOCHUTCS K TEMIIEPATypPHOMY WHTEPBAITy UCTOIICHUS IPUMECEH.

+: 11

- III

3aoanue 11. PacctaBbTe MaTepHalIbl IO BO3PACTAHUIO JJIMHBI BOJIHBI MAKCHMYMa COOCTBEHHOTO
ITOTJIOIICHHS

D1: repmannii

D2: xpemuuii

D3: apcennn ramnus

3aoanue 12.

- E
[IpuBeneHa THIIOBAst 3aBUCHMOCTh IUIOTHOCTH TOKA Yepe3 MOIYIPOBOAHUK C MHOTOIOJUHHON CTPYK-
TypO¥ 30HBI IPOBOJUMOCTH OT HAIIPSKEHHOCTH MOJIS.
[TpoBOAMMOCTD y4acTKa ... OMPEACISACTCS IBHKEHHEM TSKEIIBIX JICKTPOHOB.
- a
-b
+:c

Memoouueckue pexomenoayuu

Tecmbl — 3TO BOIIPOCHI WM 33JIaHHUSI, IPEyCMaTPUBAIOIINE KOHKPETHBIA, KPDATKUM, YETKUN OT-
BET HA UMEIOLUEC 3TAIOHBI OTBETOB. [Ipy caMOCTOATENBHON MOATOTOBKE K TECTUPOBAHUIO CTYACHTY
HE00X0IUMO:
a) TOTOBSACh K TECTUPOBAHMIO, MpopaboTaTh MH(OPMAIMOHHBIN MaTepual MO AUCLUILIMHE.
[TpoKOHCYIBTUPOBATHCS C MPEIOoIaBaTeIeM 110 BOIPOCY BbIOOpa yueOHOM! JIUTEpaTyphl;
0) YeTKO BBISICHHTE BCE YCIIOBHs TECTUPOBaHMs 3apaHee. 3HaTh, CKOJIbKO TecTOoB Bam Oyxer
IIPEIOKEHO, CKOJIBKO BPEMEHU OTBOJUTCS HA TECTUPOBAHNE, KAKOBA CUCTEMA OLIEHKH PE3YJIBTATOB U
T.J.
B) mpucTynas K paboTe ¢ TecTaMy, BHUMATEJIbHO U JI0 KOHLA MPOYTUTE BOIIPOC U Ipejjiara-
eMble BapuaHTbl OTBETOB. BpiOepure mnpaBuibHble (MX MOXKET OBITh Heckoibko). Ha oraenbHOM
JIUCTKE OTBETOB BBIMULINTE LU(PY BOIpOoca U OyKBbI, COOTBETCTBYIOIINE ITPAaBUIIBHBIM OTBETAM;
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I') B IpoIlecce PelIeHHs >KeIaTelbHO MPUMEHITh HECKOJIBKO IMOJAXOJI0B B PELICHUU 3a/laHMs.
OTO MO3BOJSET MaKCUMaIbHO THOKO ONEpPUpOBAaTh METOJAaMHM PpELIeHMs, Haxols KaxAbld pa3
ONTUMAJIbHBIA BAPUAHT.

1) ecau Bel BeTpeTuiniu upe3BbIYaifHO TPy AHBIHN 115 Bac Bompoc, He TpaThTe MHOTO BPEMEHH Ha
Hero. [lepexonure k gpyruM tectaM. BepHuTecs K TpyJTHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeIbHO OCTaBbTE BpEMs Ui IPOBEPKHU OTBETOB, YTOOBI M30€KaTh MEXaHUYECKUX OIIH-

OOK.
Kpumepuu oyenusanus
Tabmuua 8. Kpumepuu oyenusanus pe3yiomamos mecmuposans
OneHka

HEYJIOBJICTBOPHUTEIHHO YAOBIETBOPUTEIHHO XOPOIIO OTJINYHO

0 0amIoB 3 Oaiuta 4 dasuta 5 Oayu1oB
Menee 50 % mnpaBmibHO BbI- | 50-70%  mpaBuibHO | 71-85% mnpaBmib- | 86-100% mnpaBumiib-
[IOJIHEHHBIX 3aJaHU. BBIIIOJIHEHHBIX 3aJia- | HO BBIIIOJHEHHBIX | HO  BBIITIOJHEHHBIX

HUIA. 3aJaHuH. 3aJaHuH.

5.3. 3apanus 1 1a00pATOPHBIX 3aHATHH

(Koumponupyemvie komnemenyuu OIIK-2, OIIK-3)

JIaGopaTopHBIi MPAKTUKYM SIBISIETCS BaKHBIM 3JIEMEHTOM OOyUYeHUs, T.K. IPUBUBAET HABBIKH
CaMOCTOSITENIbHOM paboThl HA Pa3IMYHOM J1a00PaTOPHOM 00OPYI0OBAaHUH, YMEHHE M0JIb30BATHCA pa3-
JTUYHBIMH U3MEPUTEIBHBIMU MPUOOpPAMHU 1 HHCTPYMEHTaMHU, MMPAKTUYECKOTO OCBOCHUS Pa3IMYHBIMU
METOJAMKAMHU U3MEPEHHS TTapaMeTPOB MaTepuaioB. B paMkax MUCIMIUIMHBI CTYIEHTHI TOKHBI BbI-
MOJTHUTH 8 1a00paTOPHBIX PadOT, OXBATHIBAIOIIMX MPAKTUYECKU BCE Pa3/ieibl TEOPETHUECKOTO Kypca.

Ipumep munosoii rabopamopHoti pabomuol

«MeTo/IBI ¥ Cpe/ICTBA MCCIICIOBAHUS BEIIECTBA B HAHOKPUCTAINTUYECKOM COCTOSTHHM»
ens paboTsr:
1. O3HakoMmieHHE ¢ (POTOINEKTPUIECKUMH CBOMCTBAMU MOTYTPOBOIHUKA.
2. SKCHepI/IMeHTaJ'II)HOG OMnpeaAcICHUC BPEMCHU KU3HHU HCPABHOBCCHBIX HOCUTEIIEH B MMOJIyIipo-
BOJIHUKOBBIX 00pa3iiax METOJIOM pellakcaii (GOTONPOBOIUMOCTH.

KonmponvHuvie sonpocwvl u 3a0anus ons donycka u coadu pabomuol

1.Kakue HOCuTENN 3apsaa Ha3bIBAIOTCS PAaBHOBECHBIMU, a KAKUE - HEPABHOBECHBIMU?

2. [IpuBeaure cxemy J1abOpaTOPHOTO CTEHAA JUIsl U3MEPEHUSI BpEMEHM JKU3HU HOCUTENEH 3aps/a.
3. Ilepeuncnure MEXaHU3MBbI IOTVIOLICHUS U JANTE KPATKyH0 XapaKTEPUCTHUKY.

4. Tlpumenenne 3akoHa 3akoH byrepa-JlamGepra-bepa Ha npakTuke.

5. Kakue MexaHu3Mbl reHepaly IpUBOAT K MOSBICHUIO CBOOOIHBIX HOCUTENEH 3apsia?

6.Ut0 Takoe BpeMs KU3HHU HOCUTENEeH 3apsiaa’?

7. JlaiiTe onpeaeneHue U3MydaTeIbHOU U Oe3U3TydaTeNbHON peKOMOMHALINY.

8. KakoBbl ocHOBHBIE MexaHU3Mbl pekoMOuHau HH3?

9. BeiBeuTe BbIpakeHUe, ONMUCHIBaOLIEE CIaj (POTONPOBOJUMOCTH.

10. Kak MeHsieTcst BpeMsl )KU3HU HOCHUTENEH 3aps/ia ¢ yBEIMUYEHUEM KOHIIEHTPAIUKU pUMecH?

Memoouueckue pexomenoayuu

[epen mayamom 1a00PAaTOPHOTO MPAKTHKYMa MPOBOIUTHCS BBOJHOE 3aHATHE. B paMkax BBOI-
HOTO 3aHATHUS CTYICHTBHI 3HAKOMSTCS C JIAOOPATOPHUEH, MPOXOAST BBOIHBIN MHCTPYKTaX MO TEXHHKE
0e301acHOi paboThI ¢ U3MEPUTEIIBHBIM 000pPYIOBAaHUEM U TIOXKAPHOH 0€30MaCHOCTH, 10 HUX JTIOBOJISAT-
Csl LEJIM U 3aJla4M MPAKTHKyMa, OPraHU3alus U MOPSA0K BBIOIHEHUs padot. [Ipu HeoOXxomumocTH
(bopMUPYIOTCS KOMAH/IBI JJIs1 BBITIOJTHEHHS Pa0OT MAJIBIMK TPYIITIAMH.

BrinonHeHne kaxxaoi 1abopaTopHOH paObOThI CKIIABIBACTCS U3 CIICIYIONIUX ITAIOB.
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1. CamocTosiTeJibHAsl MOJATOTOBKA CTYIEHTOB K padote. [lepen HauamoMm paboOTHI CTYyIEHTHI
JIOJKHBI YETKO TIPEJICTABIIATH ceOe 1elb paboThl, 3HATh CXeMY, METOJ U3MEPEHHUS, (PU3HUECKYIO CYIII-
HOCTb OXHUJA€MBIX pe3ynbTaToB. JIoMKeH OBITh MOJATOTOBIICH MPOTOKOJ H3MEPEHUM, COAep Kalluit
TaOJIMIIBI JUTS 3alACH Pe3yJIbTaTOB M3MEPEHHWH W OCHOBHBIC pacueTHbie (opmynbl. CTYICHTHI, HE
MOJITOTOBUBIIHECS K Pab0OTe B COOTBETCTBUU C ATUMH TPEOOBAHMIMHU, K BBIMIOJTHEHUIO PabOTHl HE J0-
Ty CKarOTCSl.

2. IIpoBenenne IKCepuMeHTa. JTOT TAll OCYIIECTBIISETCS B COOTBETCTBUU C METOIUYCCKUMU
YKa3aHHUSIMH, KOTOPBIE COJIEP)KATCA B ONHMCAHWU K KakIouW padore. JlaboparopHble W3MEpeHHs Ha
CTEeHJIE CTYJCHT MOXKET HauaTh TOJBKO IMOCIE coOeceIoBaHMs C MPErnoaaBaTeNieM U MONy4YeHUs COOT-
BETCTBYIOIIETO JIONMycKa. JItoObIe H3MEHEHHS B CXEME MPOBOIATCS TIPH OTKIIOYCHHH CXEMBI OT UCTOY -
HUKa HampspkeHHs. Pe3ynbTaTel n3MepeHus nmpoBepsroTes npenoaasarenem. [Ipu pabote B nabopato-
pUH HEOOXOJIMMO CTPOTO BBHITIOJNHATH BCE MPABHIIA TEXHUKH OC30IMACHOCTH M yKa3aHUs TpeIojiaBare-
TSl

3. CocraBJjieHHe O0TYETA O MPOAeJaHHOI padoTe. OTUET JOJDKEH COAEPKATh HCUEPIIHIBAIOIINE
JaHHBIE, KaK O IIeTTH paboThI, TaK U O Pe3yJIbTaTaxX B CIAEAYIOIICH MOCIeI0BATEILHOCTH:

— 3aJlaHueE;

— CXeMa YCTaHOBKH M OTIMCAHUE METOJIUKU U3MEPCHHIA,

— TICPBUYHBIC SKCIICPUMEHTAJIBHBIC PE3YIbTATHI 32 MOIIMTUCHIO MPETIOIaBaTEels;

—  pe3ynbTaThl KOMITBIOTEpHOW 0OpabOTKM HSKCIEPUMEHTANBHBIX JaHHBIX, BKJIIOYAS
rpaduku, TaOJIUIIBL;

— o0IIye BBIBOJIBI O paboTe U 3aKITFOUCHHE, O KAYeCTBE UCCIICIOBAaHHBIX MaTePHAJIOB.

TekcT oTdera JOKEH OBITH HANMCAH AKKypPaTHO W Pa300pPYMBO OT PYKH WIHM TPEJCTABJICH B
BUJIC pacIlieYaTKH, TOCJIe KOMITBIOTEPHOH BEpCTKH. B 000X cilydasX TEKCT IOJKEH NpPEACTaBISITH
cO00if JTIOTUYECKOE M3JIOKECHHE CyIecTBa Bompoca. Henomyctumo npuBenenue Gopmyd, tadmui 6e3
pa3bsiCHEHUI BceX 00O3HAYCHHMU M CoOKpamieHuil. OT4eT NOJDKEH OBITh MOHSTEH Ui KaXKJIO0TO YH-
TaIoMIETo 0€3 KaKUX-TM00 JOMOHUTEIBHBIX BOIIPOCOB K COCTABUTEIISIM OTYECTA.

Kpumepuu oyenusanus

OneHuBaroTCs ClIEAYOIINE ITAIbI JAOOPATOPHON pabOTHI:
1. BeinonHeHne SKCIIePUMEHTATbHON YacTH PabOoTHI.
2. OOpaboTka pe3yJbTaTOB U MOJIrOTOBKA OTUETA O BBIMOJIHEHHOM padoTe.
3. 3ammra pe3yiabTaThl Ja0OpaTOPHOH PabOTHI.

CTyIeHT BBIMOTHUBIIMIN W 3alIUTHUBIIMKA BCE J1abOpaTopHbIe pabOTHI MO AMCIUILIMHE MOJTYyYaeT B
KoHIe cemecTpa 21 6amn. Kaxgas nmaboparopHas paboTa B 3aBUCUMOCTH OT CTETEHH CJIOKHOCTH U
B2XHOCTH TE€MBI OIleHHBaeTcs MHAUBUAyanbHbIM OamutoM (K). Ilkana oneHnBanus 1ab0paTOPHBIX pa-
00T ycTaHaBIMBAETCS B Hayalle CEMECTPa U IOBOJUTCS J0 CBEACHHS 00YyJarOIIUXCs CTYICHTOB.

Tabnuna 9. Memoouka oyenusamue blNOIHEHUS SMAN08 1AOOPAMOPHOL padbomvl

Ne PeliTUHTOBBII
Bua srana
n/n oaan
1. Jlomyck 1 BBINOJHEHNE YKCIIEPUMEHTAIbHON 4acTu paboThI 03K
2
2. [IpeacraBnenue oryeTa o TpedyeMont hopme B K cade padoThl 02K
b
3. 3ammra paboThI 05K

[Mpumeuanue: K — komuuecTBo 6a/UIOB, OTBOJMMOE B paMKaX PEUTHHIOBOW CHCTEMBI Ha TAHHYIO pa-
00Ty, KOTOpPOE OMpeAeIIeTCs MPEnoaBaTesieM B Hayale 1ab0paTopHOTo Kypca.

5.4. IlpomeskyTOUHAS aTTECTALMS
(Koumponupyemvie komnemenyuu OIIK-2, OIIK-3)
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I/I3yquI/Ie JAUCHUIUIMHBI 3aBCPIIACTCSA YCTHBIM 3a4CTOM. HpI/IMepHHﬁ MEpCUCHb OCHOBHBIX

BOITPOCOB K 3a4€Ty NPUBECACH HUKEC:

l.

S0P U R B

)

1.

12.

13.
14.

15.
16.
17.
18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

28.
29.

30.
31.
32.
33.
34.

35.

[Tonsatne xumuueckoil cBs3u. Bunpl xumuueckoil cBsizu. OCHOBHBIE OCOOCHHOCTH U XapaKTEpH-
CTHKH.

[ToHsITHE KPUCTAITUYECKON PEMIETKU. DJIEMEHTApHAS STYEHKa U €€ XapaKTePUCTUKH.

Tunel kpucTasmmyeckux cucreM. Pemerku bpase.

Crioco0bl onMcaHus KpUcTaIorpaguueckux IIOCKOCTeH U HalpaBiIeHUI
[Tonsitue haszer. DazoBast CTpykTypa TBEpAbIX Tel. Da3oBbie TUarpaMMbl COCTOSTHUSI.
OcCHOBHBIE 3JIEMEHTBI 30HHON CTPYKTYpbI TBEPbIX TeJ. DHEPreTUUECKHUE YPOBHHU U 30HBI.

OcobenHocTH OQHCPICTUYCCKHUX 30H IMOJIYIIPOBOAHUKOB, MCTAJIJIOB U JJUDJICKTPUKOB.
IlonsTue (ba3OBOF O IMPOCTpAaHCTBA. IInoTHOCTH QJICKTPOHHBIX COCTOSIHUH.

Pacripenenenne @epmu-/{upaka, MakcBemna-boibpiiMana 1 0COOCHHOCTH WX TIPUMEHEHUSI.

. OcHOBHEIC IIOJIOKECHHUS YUYC€HUA O IBJICKTPOIIPOBOJHOCTH MCTAZIOB B paMKaxX KIAaCCHUYECKOIro H

KBaHTOBOT'O MOJXO0/0B.

TemnepaTypHasi 3aBUCHUMOCTb YAEJIBHOTO COIPOTUBICHUS TPOBOJHUKOB.

BnusiHue cTpyKTypHBIX 1e()eKTOB Ha YJeIbHOE CONPOTUBICHHE POBOIHUKOB. [IpaBuino Marucce-
Ha, Hopareiima u Jlunge.

DNEeKTpUYECKUE CBOMCTBA TOHKMX METAJUTMUECKUX TUICHOK. PazmepHsIii 3 dexT.

Ocuosublie nonoxxenust reopun BKI. ITonarue tynnensHoro konrakra. Ocodennoctu BAX TyH-
HEJIbHBIX KOHTAKTOB - HOPMAJIBHBIM METAIUI - CBEPXIPOBOJAHHUK M CBEPXIIPOBOJHHUK — CBEPXIIPO-
BOJIHUK.

Mertaiisl ¢ BBICOKAM yIEIbHBIM CONPOTUBIIEHUEM.

Mertainisl 1 METAJUIMYECKUE CIUIABBI C BBICOKUM COIPOTUBIIEHUEM.

[Tpumnown.

CoOcTBenHble nosrynpoBoaHukU. CTaTHCcTHKa HocuTeneil 3apsanga. TemmepaTypHas 3aBHCHMOCTh
ypoBHs Depmu.

ITpumecnble nosynpoBonHukH. CTaTHcTHKa HoOcuTelel 3apsaa. TemmepaTypHas 3aBUCHUMOCTb
ypoBHs Depmu.

VYcroBue 3eKTpOHENTPATIBHOCTH B MTOJIYIIPOBOIHUKAX.

TemmneparypHasi 3aBUCUMOCTB JIEKTPOIPOBOAHOCTH COOCTBEHHBIX M MPUMECHBIX MOIYIPOBOTHH-
KOB.
HepaBHoBecHbIE HOCUTENH 3apsAa U MEXaHU3Mbl UX PEKOMOUHAIIHH.
B3aumoaeicTBie MoJynpOBOJIHUKOB C AJIEKTPOMArHUTHBIM HM3JIy4eHHEM. MexaHU3Mbl NOIIIONIE-
HUS CBETA MOJYNPOBOAHUKAMH.

CnexTpanbHas 3aBUCUMOCTb Ko3(¢duimenta noriomenus. Kpail ¢yHaaMeHTalIbHOro MOrJIoNIe-
HUSL.
3akoH byrepa — Jlam6epTa - bepa.

@DOTOMPOBOIMMOCTD MOJIYIIPOBOTHUKOB. Penakcarusi oTompoBOIMMOCTH.
ONEeKTPONPOBOAHOCTh OJIYTIPOBOJHUKOB B CHIIbHBIX AIEKTpUUecKuX mnoiiax. [lonessie a3 peKxTsl.
O¢dexr 'anHa 1 061aCTH MTPUMEHEHHS

TepmoransBaHoMarHuTHbIC 3G (HEKTH B METAJUIaX U MOTYIPOBOAHUKOBBIX MaTepHaliax.

KoHTakT MeTami-nosynpoBOAHUK: 3HEPT€TUUECKUE 1UAarpPaMMBbl, CBOMCTBA U IPUMEHEHHUE.
Kpemuuii: cBoiicTBa, MOJydeHHUE U IPUMEHEHHUE.

I'epmanuii : CBOMCTBA: NIOJIy4EHUE U IIPUMEHEHHUE.

ApCeHH]I rajluius: CBOMCTB, MOJyYeHUE U TPUMEHEHUE.

KapOuna kpeMHMS: CBOMCTBA, MOJIyUYeHHE U IPUMEHEHUE.

DNEeKTPONPOBOAHOCTh MPOCTHIX U CIOKHBIX TUANEKTPUKOB. OCHOBHBIE MEXaHU3MBbI IIPOBOIUMO-
CTH.

36. luonektprdeckas NPOHULIAEMOCTh. [IOHATHE TOJAPU3AIUNH IUIIEKTPHKOB. MeXaHU3MbI OJISPH -

3alH.
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37. JIupNeKTpUKU B CHITBHBIX JICKTPUUECKUX MOJISIX. Bubl anekrpudeckoro npo6os. [ToHsTue smex-
TPUIECKON MPOYHOCTH TUIIICKTPUKOB.

38. Kepamuka: knaccudukaims, MUKpOCTPYKTYpa, MOTyYCHHE U IPUMEHEHHE.

39.Curamisl: knaccudpukamys, MUKPOCTPYKTYpa, MOJTyIE€HUE U TIPUMEHEHHE.

40. O6mume creaenus: o maruerusme. Onwit ['epnaxa - [ltepHa.

41. JlazepHble cTEKIA.

4?2. Knaccuuxanys MaTepUaitoB 10 MATHUTHBIM CBOWCTBAM.

43. 3aBUCHMOCTh MarHUTHBIX CBOMCTB (DeppOMArHeTUKOB OT BHEIIHUX (akTopoB. Dddekt bapkrayse-
Ha. Marautnas touka Kropu.

44. MarauToTBepble MaTE€pUalbl: CBOMCTBA U IPUMEHEHUE.

45. MarauToTBepable MaTepUabl: CBOMCTBA U IPUMEHEHUE.

46.Knaccudukanus HaHOMaTEPUATIOB.
Memoouueckue pexomenoayuu

[loaroroBka CTyA€HTOB K 3a4eTy BKJIKOYAET MPOPAOOTKY JEKIUI, B TEUEHHE CEMECTpa U HEIo-
CPEACTBEHHYIO MOATOTOBKY B JIHU, IIPEAIECTBYIOIIUE 3a4ETY, BKIKOUYast, KOHEUHO, IIOJATOTOBKY K KOJI-
JIOKBHyMaM, TECTUPOBAHHIO, BHITIOJIHEHHUIO TAOOPATOPHBIX PadOT U UX 3aIIUTY.

JlJ11 MOATOTOBKH K OTBETaM BOIMPOCHI 3a4eTa (OHU BBIIAIOTCSA B KOHIIE CeMecTpa) CTYACHT JI0JI-
’KEH HCII0JIb30BaTh HE TOJIBKO KypC JIEKIIHI, HO U OCHOBHYIO U JIONIOJIHUTEIIBHYIO JINTEPATYpy VISl BbI-
paboTKK yMEHHUS JaBaTh pa3BepHYTHIE OTBETHI HAa MOCTABICHHBIE BOMPOCHI.

B Xome mOArOTOBKM K 3aYeTy CTYAEHTY HEeoO0XOIMMO oOpamiath BHHUMAaHHE HE TOJIBKO Ha
YPOBEHb 3allOMHMHAHMS, HO U HAa CTENEHb MOHMMAHMS HM3Yy4Yae€MbIX BOIPOCOB. A 3TO JOCTUTAETCs HE
IIPOCTHIM 3ayYMBAaHHMEM, 4 YCBOCHHUEM IIPOYHBIX CHUCTEMATU3UPOBAHHBIX 3HAHUN AHAJTUTUYECKUM
MbluieHreM. Clie1oBaTelbHO, HEMOCPEACTBEHHAs! MOATOTOBKA K 3a4eTy JOJDKHA B Pa3yMHBIX MPO-
MOPLMSIX COYETATh U 3alIOMUHAHUE, U IOHUMAHKUE IPOrPaMMHOI0 MaTepuara.

Kpumepuu oyenusanus

«3a4TeHO0» BHICTABISETCA 00y4YaroLIeMycsi, IPOJIEMOHCTPHPOBABILIEMY TOJIHOE, BCECTOPOHHEE,
OCO3HAaHHOE MPaBUILHOE 3HAHKE MTPOrPaMMHOT0 MaTepuaia U U3JI0)KUBILIEMY OTBET JIOTHYHO, IPAMOT-
HO, yOeIuTeNbHO, TOTOBOTO K JallbHEeHIeMy IpoQecCHOHaTbHOMY COBEPILICHCTBOBAHHIO.

[Ipn otBere 0OydarOMIMNCA MOXKET TOIYCTHUTh HEKOTOpPHIE HETOYHOCTH, HErpyOble OIMIMOKH,
3aTPYJHATHCS B CAaMOCTOSITEIbHOM M3JIOKEHUM MaTepuaja, HO IPaBHIBHO OTBEUaTh HA 3a/1aBAEMBbIE
€My BOIPOCHI, B pe3ysibTaTe HaBOJALIMX BOMPOCOB C MOMOIIbIO MPENoJaBaTeNsl UCIPABIATH JOITY -
IIEHHbIEC OUTMOKH U HETOYHOCTH.

«He 3a4TeHo» MOXeET ObITh BHICTABIEHO OOydYaroleMycsi, OOHapYyKUBIIEMY HEMOJIHOE, He-
OCO3HaHHOE 3HaHUE y4yeOHO-IPOrpaMMHOT0 MaTepHaia, JOMycKaroleMy rpyobie omiOKu, HeCroco0-
HOMY CaMOCTOATEIbHO HM3JI0KHUTHh OTBET Ha BOIPOC, OTBEYAIOLEMY HEMPaBUIBHO WM HE JArOIIeMy
OTBET Ha 3aJlaHHbIC BOIPOCHL. J|eMOHCTpUpPYEeMbIii YpOBEHb 3HAHUN HE MOXKET OBbITh NMPHU3HAH J0CTa-
TOYHBIM ISl TPO(PECCUOHANBHOMN JESITeIbHOCTH.

Ta@zuua 10. KpI/ITepI/II/I OLCHKHM Kadc€CTBa OCBOCHUSA NUCHUIIIINHEI, 3aBepma10meI7Ic51 3a4CTOM

Bajibi
N . | Pesyabrart .
(peiiTuHIOBOI OCBOCHMSE TpeboBanus K ypoBHIO c)OPMHUPOBAHHOCTH KOMIeTeH Mt
OLICHKH)
61-70 3auTeHo ['my6oKO ¥ MPOYHO YyCBOWJI NPOTrPaMMHBIA MaTepHuall, UCUEepIIbI-
(Ge3 BaIOLIE, II0CIE0BATENIBHO, YETKO U JOTMYECKH CTPOHHO €ro u3-

IpOLEyphl | JaraeT, yMEeeT TECHO YBA3bIBaTh TEOPHUIO C MIPAKTUKOM, CBOOOIHO
clauu 3a4e- | CHpaBiIsieTcs C 3a/ladyaMU, BOIIPOCAMU U IPYTUMH BUIaMU IIpUMeE-

Ta) HEHUS 3HAHWM, NPUYEM HE 3aTPyAHSAETCS C OTBETOM IIPU BH-
JOM3MEHEHUM 3aJaHuil, HUCHOJB3yeT B OTBETE MaTepuall
MOHOTrpaduyecKol JTUTEPaTyphl, MPABHUILHO 0OOCHOBBIBAET MPHU-
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HATOE PEIIEHUE, BIAJEET Pa3HOCTOPOHHUMH HaBBIKAMHU W IIPH-
€MaMH BBIINOJIHEHHS NPAKTHYECKUX 3a]a4. 3aJ0KCHHBIE JJIEMEH-
Thl KOMIIETEHIIMY C(OPMHUPOBAHBI.

O6yqa}om1/117lc;1 HMECT 3HaHUA TOJIBKO OCHOBHOI'O MaT€purajia, HO

3ayteHo (C | HE yCBOWII €r0 JIeTalieii, JOMycKaeT HETOUHOCTH, IEMOHCTPUPYET
36-61 MpOLENty- | HEOCTATOYHO MPABIIbHBIC (bOpMYIMPOBKH, HAPYILICHHS JTOTH-
pOMi cllauM | YECKOM MOCIICI0BATEIBHOCTH B U3JI0KEHUH MIPOIPAMMHOI0
3a4era) MaTepHaa, UCIBITBIBACT 3aTPYAHCHHS [IPH BHIMTOJHECHUH IIPaK-
THYECKHUX PaloT.
JIeMOHCTpHUPYET HEMOHMMaHKe POOJIEMbI, HE 3HACT 3HAYUTEIb-
Menee 36 6an- | He fomymeH HOUW Y9aCTH MPOrPAMMHOI'0 MaTepHaa, J0MyCKaeT CYIIEeCTBCH-
HbIE OIIMOKH, HEYBEPEHHO, C OOJIBIIUMHE 3aTPYIHEHUSIMH BBITTOI-
na K 3a4eTy

HSIET MPAaKTUYECKUE PAOOTHI. DIIEMEHTHI KOMITCTCHITUH HE
c(hopMUPOBaHBI.

6. MeToauyeckue MaTepuaJbl, onpeae/sioniue Npoueaypbl OeHMBaHUS 3HAHUI,

yMeHHﬁ, HAaBbIKOB H OIIBITA J€ATCJIBbHOCTH

Tabnauya 11. Pe3ynbTaThl OCBOCHUS YI€OHOH IMCIMITIIMHEL, ITOIEKAIINE TIPOBEPKE

PesynbTaTsl 00y4e-
HUA (KoMIIe-
TEHIIUH)

OcHOBHBIE IOKA3aTeJIN OLEHKH
pe3yabTaToB 00y4YeHust

CrocobeH camocTo-
ATENIBHO TPOBOIUTH
AKCIIEPUMEHTAIIbHbIE
UCCIICZIOBAaHUS U HC-
M0JIb30BaTh OCHOB-
Hble TpUeMbl o0pa-
OOTKM U TpencTaB-
JICHUS TOJYyYCHHBIX
nanHbix(OI1K2)

3Hath:

- OCHOBHBIE 3aKOHBI, ONMCHIBAIOLINE 3aKOHOMEPHOCTHU TPOLIECCH] U SIBIIE-
HUs MPOTEKAloIIMe B MaTepuaiax pas3indyHON MpUpOoIbI(ITPOBOAHUKH, TO-
ITyTIPOBOIHUKH, TUAJIEKTPUKH, MarHuTHeIe MaTepuaisl) - OIIK-2 (31).

- Kyaccu(uKalnoo, CBOICTBA, TEXHOJIOTUIO TMOJYYEHUS W NPUMEHEHHS
OCHOBHBIX MAaTE€pPHUAJIOB 3JIEKTPOHHOU TexHUKH - OIIK-2(32);

- (u3UYecKue OCHOBHI 0a30BBIX METOJIOB U3MEPEHUS U KOHTPOJISI CBOMCTB
MaTepHaoB 3JeKTpoHHOU TexHukH - OIIK-2 (33);

YMeTh:

- nenath 000CHOBAHHBIN BBIOOP MATEPHAIIOB JJII KOHKPETHOTO MPUMEHE-
HUS B TEXHOJIOTMM U3JIEJIUNA JIEKTPOHHOW TEXHUKHU C YYETOM MOBEAECHUS
CBOWCTB, SKCILTyaTallMOHHBIX XaPAaKTEPUCTUK M BIUSHUSA HA UX BHEIIHUX
¢axTopos - OIIK-2 (V1);

- paboTtaTth ¢ HHOOPMAITMOHHO-CITPABOYHBIMHA M TTOMCKOBBIMU CHCTEMaMH
JUIs TIOMCKA JaHHBIX IO MaTepuajaM »3JEKTPOHHOW TEXHUKH M HX
CBOMCTBaM, OPHUEHTHUPOBAHHO Ha pelieHHe 3a1ad B MPOQeCCHOHATBHON
obmactu - OIIK-2 (V2);

- HCMOJIb30BaTh MAaTEMAaTUYECKUI anmapar JJisl pacyeTa CBOMCTB MaTepH-
anoB u ux xapakrepuctuk — OIIK-2(VY3).

Baanersn:

- HaBBIKAMH MaTEMaTHIECKOH 00pabOTKU IKCIIEPUMEHTAIBHBIX PE3yJIbTa-
TOB ISl OLEHKU MOTPEUIHOCTH H3MEpseMON (U3NYECKOW BEITUYMHBI -
OIIK-2(B1);

- TEXHOJIOTUSIMU PabOThl C COBPEMEHHBIM U CPEICTBAMHU U3MEPEHHS U
koHTpous -OIIK-2(B2);

- IPOBOJNTH MHCTpYMeHTaabHbIe n3Mepenus- OITK-2(B3).
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Crnocoben  mpume-
HSTh METONBI TIOWC-
Ka, XpaHeHus, obOpa-
0OTKHM, aHamnW3a u
MIPEICTaBICHHUS B
TpedyemoM (opmare
MHPOpPMALIUHU U3 pa3-
JMYHBIX UCTOYHHKOB
u 0a3 MaHHBIX, CO-
OMromasi TpH  ITOM
OCHOBHBIE TpeOoBa-
HUA WHPOpPMAIUOH-
HOH

oe3onacHoctr(OITK-
3).

3HATh:

- OCHOBHBIC MCTO/bI O6pa6OTKI/I H OpEACTaBJICHUA SKCIICPUMCHTAJIBHBIX

nanubix- OIIK-3 (31)

YMmerh:

- pa6OTaTB C I/IH(I)OpMaL[I/IOHHO-CHpaBO‘-IHBIMI/I N IIOMCKOBBIMHU CUCTEMA-
MH I IIOWCKAa JAaHHBIX IO MaTcpHaiaM SHGKTpOHHOfI TECXHUKHN H HUX
CBOﬁCTBaM, OpPUCHTHPOBAHHO Ha PCHICHUC 3a1aY B HpO(I)eCCHOHaHBHOﬁ

obnactu - OIIK-3 (V1);

Baagers:

- HaBBIKAMH CAMOCTOSITEJIbHOTO N3YyYEHUs CIELUaIbHON JINTepaTyphl AJs
peleHusi KOHKPETHBIX 33/1a4 MaTepHalOBEIYECKOTO acreKkTa B mpodec-

cuoHasbHOU obOnactu - OITK-3(B1).

Tabnuya 12. Dmanvl popmuposanuss KomnemeHyuu U UCnOIb3yemble CpeoCcmaea OYeHUBAHUS

(cm., pasn.S, Ta6n.7)
3. Tecmuposanue
(cm., pazn.S, Ta6n.8)
4. 3auem

(cm., pazn.5, Ta6a.10)

Mo8 U n0020MmoeKa omuema
0 8bINOJIHEHHOU pabome.
(cm., pasn.5, Ta61.9)

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

4. Konnoxeuym(cM., pa3a.s,
Tabn.7)

5. 3auem(cm., pasn.s,
Ta6m1.10)

Ne| Cocras @DopMupoOBaHHUE )JIEMEHTOB KOMIETEHIIN U
1. | Comepxa- | OMK-2(31), OIK-2(32), | OMK-2(Y1), OTK-2 (Y2), | OMK-2(B1), OIK-2(B2),
HHUE OIIK-2(33), OIIK-3(31), OIlK-2 (V3), OIIK-3 (V1) OIIK-2(B3), OIIK-3(B1)
JTaroB
2. Buast 1.JIekun 1.JJabopatopHbie paOOThI 1. JlabopaTopHbIe pa-
sansaTail | 2.KoHCynmbTanuu 2.CamocTosTenbHas paboTta | OOTHI
3. CamocTrodTenbHas 2.CaMocTosTenbHas pa-
pabora 6ora
3. | Cpencta | 1. [locewenue 3ans- 1. [lonyck u evinoanenue aa- | 1.3awuma pezyroma-
orneHuBa- | muii (CM., pasa.s, bopamoproti pabomsi (CM., | M08 1aOOPAMOPHOLL pa-
HUS Ta0u1. 6). pasn.5, Ta6:1.9) bomui(cM., pasn.s,
2.Konnoxeuym 2. Obpabomka pe3yrbma- Ta611.9)

2. Tecmuposanue(cMm.,
pasn.5, Ta6:m1.8)

3. Konnoksuym(cm.,
pasn.5, Ta6mn.7)

4. 3auem(cM., paza.s,
Ta6:1.10)

CreneHp c(OPMHUPOBAHHOCTH JIEMEHTOB KOMITETEHIIMI B paMKax M3yUeHHs JaHHOM TUCIIUILIH-
HBI BKITIIOYaeT 3 ypoBHSA (cM. Tabmuma 13)

Tabnuya 13. Obwue xapaxmepucmuku nokasameJieli U Kpumepues oyeHUBaAHUs.
KOMIIETEHLIUH 110 3Tarnam

IToka3aTeu 3HATH YmMmeTh Baagersb
U KPUTEPHH
«3adTeHoy Obnanaer aktuuecku- | O6magaet nuanazoHoM | Konrpomupyert padory,
(BBICOKUH YPOBEHbD) MU ¥ TEOPETUUYECKUMH | YMEHHH, TpeOyeMbIX IIPOBOJIMT OLEHKY,
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SHAaHUAMU B MMPEACTIAX
M3y4aeMoi 001acTH ¢
MOHUMAHHUEM I'PAHUIL]
PUMEHUMOCTH

JUISL pelleHus1 TBOpYe-
CKHX 3a7a4

COBEPILECHCTBYET JIEU-
CTBHUSI pabOTHI

«3auTeHo»
(6a30BBIi YPOBEHB)

3Haer (hakThl, MPUHIIH-
ITBI, TIPOIIECCHI, OOIITHE
MOHSITHS B MPeaeax
M3y4aeMoi o0yractu

OO6nanmaer quana3zoHOM
NPaKTUYCCKUX YMCHHH,
TpeOyeMBbIX JJIs perLie-
HUS ONPE/ICTICHHBIX
po0iieM B 00JaCTH HC-
CJICJIOBaHUS

AJanTupyeT cBoe I0-
BeJIEHUE K 00CTOs-
TETbCTBAM B PEIICHUN
mpo0semM

«3auTeHO»
(TTOpOTOBBII YPOBEHB)

Oo0uagaeT 6a30BEIMU
OOIIMMH 3HAHUSIMHA

OO6nagaeT OCHOBHBIMHU
YMEHUSAMH, TPeOy-

PaGoraet npu npsimom
HaAOJIFOICHUNA

CMBIMHU JJIs BBIIIOJIHE-
HHA IMTPOCTBIX 3a/1a4

7. Y4eOHO-MeTOAuYecKoe o0ecneuyeHne JUCIHUINHBI
OcHoenas numepamypa

1. [TaceiakoB, B. B. MaTepuainsl anekrponHoii Texuuku: yued. / B. B. [Taceiakos, B. C. CopokuH. - 5-
e u3., crepeorurl. - CI16.; M.; Kpacnonap: Jlaus, 2003. - 367 c.(475k3., bubnmuorexa KBI'Y).

2. Marepwuaisl 3JIEKTPOHHBIX CPEICTB [ DIEKTPOHHEIN pecypce] : yuedHoe mocodue / 0. A. I'atunn, B.
JI. Tkanuy, I1. A. Kamaes [u ap.]. — DnextpoH. TekcToBble naHHble. — CII6. : YauBepcuter U'TMO,
2010. — 112 ¢. — 2227-8397. — Pexwum poctyna: http://www.iprbookshop.ru/67263.html
3.JIeroctaes, H. C. Marepuabl 3JeKTPOHHONW TEXHUKHU [DIEKTPOHHBIN pecypc] : yueOHoe mocobue /
H. C. JleroctaeB. — DneKTpOH. TEKCTOBbIE JaHHBIE. — ToOMCK : TOMCKHIA TOCYTapCTBEHHBIA YHUBEP -
CUTET CUCTEM YMPABICHUS U paguod3aeKTpoHuku, 2014. — 239 c. — 978-5-86889-679-8. — Pexum
nmoctyna: http://www.iprbookshop.ru/72057.html

Lononnumenvras rumepamypa

1. ITerpos K.C. Paguomarepuansl, painoKOMIOHEHTHI U 3nekTponuka.-CII0.: ITurep, 2003.-512c.

2. Antunos Bb.JI., Copoxun B.C., Tepexos B.A. Marepuaisl 271€KTpOHHON TEXHUKH. Borpock! u 3a1a-
yp. M.: Briciias mkosa, 1990.

3. DNeKTpoTexHn4yeckmne Mmatepuanbl N nsgenua: cnpasovyHuk / U. N. Annes, C. T.
KanraHosa. -

M. : PagmnoCodT, 2005. - 350.

4. 1.C. 'aeB Marepuaibl 3J1€KTPOHHOW TeXHUKH. JTabopaTopusblil mpaktukym/ JI.C. T"aes, P.I11.
Temes- Hanpunk: Kad. bank. Yu-1, 2016- 99c.

5.Taes I.C., Temes P.11I. MaTtepuansi 21eKTpoHHON TexHUKH. YacTh 1. YueOHOe n3nanue. - Hanb-
ypk: Kab. — baak. Yu - T, 2001, 63c.

6. I'aeB /1.C. Marepuaisl 371€KTpOHHON TEXHUKH. MeTonueckre pa3paboTKy [0 TEMaM U BOIIPOCaM,
BBIHOCHMBIM Ha CAaMOCTOSITENIbHYIO padoTy CTyJIeHTOB. YueOHoe n3nanue. -Hanpunk: Kab. — bank. Yu
- T, 2002, 63c

7. Taes JI.C. , Temen P.I11. Martepuanbl 31€KTpOHHON TEXHUKHU. TeCcTOBbIC 3aaHus 111 KOHTPOJIS 3HA-
HUit ctynenToB. —Hanpuuk: Ka6.-bank. YH-1, 2004.-59c¢.

Hnmepnem - pecypcol

1. http://lib.kbsu.ru/ - bubmmuoreka KBI'Y.

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

3. http://www.consultant.ru/ -CripaBouHas ipaBoBasi cuctrema «Koncymprantlmrocy.
4. http://www.studmedlib.ru - 9bC «KoHcynbTaHT cTyACHTa»
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5. DneKTpoHHBIE BEpCUH KypHaoB: “@u3uka TBepaoro tena’, “XKypHan TexHuueckoi puzuku”,
“ITucpMma B >)KypHaJ TeXHUUYECKON (pu3uku’”, “Pusnka U TEXHUKA MMOTYIPOBOAHUKOB” http://
journals.ioffe.ru.

6. www.nanonewsnet.ru — Caiitr o HaHOTeXHOJIOTHsX B Poccum.

7. www.nanodigest.ru — MTHTepeHeT - )ypHaJl 0 HAHOTEXHOJIOTUSAX

8. www.nano-info.ru - CaliT 0 COBpeMEHHBIX JOCTHKEHUSIX B 00JaCTH MUKPO- U HAHOTEXHOJIOT U

9. www.nano-portal.ru - [TopTan nocBsIIeH pa3BUTUIO HAHOTEXHOJIOTUH U UX BHEJIPEHUIO B IIPOU3BO/I-
CTBO.

10. www.portalnano.ru/read/databases - ba3a nanubix ®@enepaabHOro MHTepHET-nopTana «HaHoTex-
HOJIOTHH U HAHOMAaTEPHAITBI».

8. [IporpammHoe o0ecnieueHne COBPEeMEHHBIX
UHPOPMALMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOT Wil

1. CtyeHThl UIMEIOT JOCTYI K €AMHOMY 00pa3oBaTeIbHOMY MOPTAIly, I'/ieé MOTYT B OTKPBITOM JIOCTYIIE
MIOJIb30BATHCSl PECypcaMH y4eOHO-METOUYECKON JTUTEePaTyphl, SBISIOIMIUMUCS pa3pabOTKaMH BEdy-
mux BY30B Poccun.

2. Jlns peWTHHTrOBOrO KOHTPOJIS MCIIOJIB3YETCS CHUCTeMa KOMIBIOTEPHOTO TeCTHpOBaHMsI Ha 0ase
nporpaMMmHoro obecneuenust Moodle.

3. Ilpu BBIIOJTHEHNH JTA0OPATOPHOTO MPAKTHKYMa CTYACHTHI B 00SI3aTEIHHOM TOPSIKE TPOBOIST 00-
pabOTKy SKCHEpUMEHTAIbHBIX JaHHBIX C NPUMEHEHHEM IporpaMMHbIX makeroB Microsoft Exell,
MathCad (Academic MathCAD License).

4. B pamkax oOecredeHusi MPUMEHEHHUsI KOMITBIOTEPHBIX TEXHOJOTHH B 00pa30BaTeNbHOM IIpolecce
UMEIOTCS CIEIMATM3UPOBAHHBIE KOMITBIOTEPHBIX Kilacca ¢ COBPEMEHHBIM MPOTPaMMHBIM olecriede-
HUEM U UMEIOLIUM BbIX0J B IHTEpHeT.

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

6. Kaspersky Endpoint Security Ctangaptasiii Russian Edition Ne munensun 17E0-180427-050836-
287-197.

7. ApxuBarop 7z (6ecrnataoe I10).

8. IIporpamma juist pabotsl ¢ pdf my6nukanusmu Adobe Reader (6ec-mmatnoe I10).

10 [TakeT maTemaTudeckoro ananu3a SMath Studio (6ecrimatroe I10).

11. Cucrema nocrpoenue rpapukoB SciDAVis (0ecrmataoe I10).

12. Cpena pazpaboTtku BUpTyanbHBIX TprdopoB MyOpenLab (6ecmiatroe T10).

9. MaTepnajbHO-TeXHHUYECKOe o0ecrieyeHrne padoThl

MarepuabHO-TEXHUUECKYI0 0a3y JUIsl IPOBEACHUS 3aHITHIA 10 AUCLIUILIMHE COCTaBIISIOT:

e  CreUUaIM3UPOBAHHAS AyJUTOPUS, UCIIONb3yeMas MU MPOBEICHUN 3aHATUN JICKIIMOHHOTO
tuna Ne238, pacnonoxkeHHas mo azapecy: 360004, Kabapauno-bankapckas pecryOinuka, T.
Hampuuk, yn. YepsbimeBckoro, 175, y4eOHbIi koprmyc yHuBepcutera Ned (OMD),
OCHAIIIEHHAs] MYJIbTUMETUIHBIM [IPOEKTOPOM U KOMIUIEKTOM araparyphbl, TO3BOJISIOLIEH Jie-
MOHCTPHPOBATh TEKCTOBBIE U pauuecKkre MaTepHaibl;

e pabouee MECTO MpenoaBaTes;

e paboune MecTa CTYJCHTOB;

® MeJoBasi JI0CKa.

MynpTMeMiiHas — NIPE3CHTALMs, CONPOBOMKAAIOIIAS  JIEKIMIO, ITO3BOJISAET  IPENOABATEIIO
aKIIEHTUPOBATh BHUMAHUE CTY/ICHYECKOM ay/IMTOPHY Ha KIIFOUEBBIX BOIPOCAX JIEKIHH.
JlucriurrHa odecrieueHa:

® TECTOBBIM MaTepHallaMd B  3JIEKTPOHHOM oOyudarorieit cucreme «Moodle» (OTKpBITHINA
YHHUBEPCHUTET);

®  KHWKHBIM (DOHIOM OMOIHMOTEKY;

®  3JIEKTPOHHBIMH BEPCHUSMHU JIEKLIUM 1 yIEOHUKOB.
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JucuuruinHa obecrieyeHa:
® TECTOBBIM MaTepHallaMH B DJIEKTpOHHOM oOywaromieit cucreme «Moodle» (OTKpbITHIN
YHUBEPCHUTET);
® KHIDKHBIM ()OHIOM OMOIMOTEKH;
® DIIEKTPOHHBIMH BEPCHSIMU JICKIIUN U YIEOHUKOB.

JlaGoparopHble 3aHATHS 1O TUCIHUIUIMHE TPOBOJATCS B JNaboparopun «Marepuaiasl u
KOMITOHEHTHI TBEPAOTEIFHON ANMEKTPOHUKNY U « TeXHOJIOTHs (PYHKIMOHAIBHBIX MAaTepHAIIOB U CTPYK-
TYp AJIEKTPOHUKWY, OCHALIICHHON CJIEIYIOIIUM 000PYOBaHUEM U U3MEPHUTEIbHOM TEXHUKOMN:

1. JTabopaTopHBIil CTEH/T 0 U3YUYEHUIO TEPMOIIICKTPUUECKUX SBJICHUM.

2. YcTaHOBKa MarHETPOHHOTO PACTIbUICHUS MaTEpPHUAaJIOB

3. YcraHOBKa BaKyyM-TEpPMHUECKOTO HATIBUICHUS! TOHKUX TUIEHOK

3. YcTraHoBKa ISl U3SMEPEHUs yIeIbHOTO COMPOTUBIICHUS! TOHKHUX TUICHOK.

4. JJabopaTopHBIN CTEH]] U3YYCHHUS] MAarHUTHBIX CBOMCTB.

5. JIaGopaTopHBIi CTEH/I 110 U3MEPEHUIO YAETHLHOTO COMPOTUBICHUS METOJIOM 4-X 30HOB.

6. JlabGopaTOpHBIl CTEHIT IO M3MEPEHHUIO BOJIbTAMIIEPHBIX XaPAKTEPUCTHUK IMOIYTIPOBOJIHUKO-
BBIX AJIEMEHTOB.

7. JIabopaTOpHBIN CTEH/I 110 3JIEKTPOXUMHUECKOMY aHOAUPOBAHMUIO.

8. JIaGopaTopHBIii cTeH ] U3MEPEHUS MapaMEeTPOB MOTYIPOBOIHUKOBBIX MaTEPHATIOB IO PellaK-
canuu (OTOMPOBOAUMOCTH.

9. U3mepuTtens XapakTEpUCTUK MOITYITPOBOAHUKOBBIX MPUOOPOB J12-56;

10. Ontnueckuii Mukpockon Beicokoro paspemenust LATIMET-20.

11. YcraHoBka KOHTaKTHOM CBapKH.

12. JIabopatopusiii ctens uzmepenus IC Xoma.

13. [udpoBbie BOJIBTMETPHI, aMIEPMETPbI, MOCTHI TOCTOSIHHOTO U MIEPEMEHHOT0 TOKa, FeHepa-
TOPBI, OCIIIUIOTpadbl, HCTOYHUKH MUTAHUS, MYJIBTUMETPHI U JIP.

14. IIK-4 .

15. HoytOyk- 1 m.

16. Ontuyeckuit Mmukpockon MbBC-1.

CTyneHTsl UMEIOT JOCTyT Yepe3 MHTepHET T0CTyIl K ANIEeKTPOHHOM oOy4Jatormei cucreme «Moodley
(OTKpBITHI YHHBEPCHUTET), KOTOpas MO3BOJISIET pa3MellaTh 3IEKTPOHHbIE y4eOHbIE Kypchl B CBOOOIHOM
JIOCTYTIE JJIs1 CTYZICHTOB YHHBEPCHUTETA.

[Tpu npoBeieHnH 3aHATUI JIEKIMOHHOTO TUIIA, CEMUHAPCKUX 3aHSTHIA UCIOIB3YIOTCS:
JIUYEH3UOHHOE RPOZPAMMHOE 0becneueHue u c60000HO PACNPOCMPAHAEMbLE NPOZPAMMDbL:

e Microsoft Office mumensust: [oroBop Nel35 or 22.05.2018, moroBop Ne 1-21100 ot
20.09.2017, cepruduxkar ot 29.11.2017, norosop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot 14.08.2015,
noroop Ne 1/01-12 or 01.12.2014, nmorosop Ne0331100002314000061-0003152-01 ot
25.11.2014, noroBop Ne0331100002314000077-0003152-01 ot 29.12.2014, moroBop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudpuxar ot 20.04.2009,
ceprudukar ot 18.06.2008, cepruduxar ot 12.10.2007, cepruduxar ot 14.03.2007;

e apxuBatop 7z, Adobe Acrobat Reader mnuiieH3us: nmpemocTaBisercsi OECIIaTHO Ha YCIOBHSX
1o aapecy https:/www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox mumensusi: GPL/LGPL/MPL, Google Chrome nuiieH3ust: peaocTaBiseTcs
OecrylaTHO Ha YCIIOBHUSAX JIMIIEH3MOHHBIX COIVIAIIEHWH HAa IMPOrpaMMHOE OOECTIeUeHHe C
OTKPBITHIM UCXOTHBIM KOJIOM 1o anpecy
https://code.google.com/intl/ru/chromium/terms.html.

JInst CTY/ICHTOB € OTPaHMYCHHBIMUA BO3MOYKHOCTSIMU 37I0POBBSI CO3/IaHbI CTICIMATBHBIC YCIOBUS IS
nony4yeHust oopasoBanus. CrHelyaan3upoBaHHOE MOMEIICHHE /Ul WHBAIMIOB PACHONIOKEHO O aJpecy:
360004, Kabapmuno-bankapckas peciyomuka, T. Hampunk, yin. Yepubnmesckoro, 173, raBHBIN yueOHBII
KOpITyC YHUBEpCUTETa, ayautopust Nel45.

B memsix JOCTYIHOCTH TOMy4YeHHs! BBICIIETO OOpa3oBaHHs IO OOpa3oBaTENBHBIM IPOrpaMMaM
MHBAJIMIAMHU U JIMIIAMH C OTPaHUYEHHBIMHI BO3MOKHOCTSIMHU 3/I0pPOBbsI YHUBEPCUTETOM 00€CTICUMBACTCS:
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aNbTEpHATUBHOM Bepcuel ouImaIbHOro caifTa B ceTd «HTepHeD 1711 CTabOBUISIINX;
NPHUCYTCTBUE aCCUCTEHTA, OKAa3hIBAIOIIETO 00YYAIOIEMYCsl HEOOXOMMYIO TOMOIITb;

JUIS. THBATM/IOB W JIMI[ C OTPaHMYCHHBIMU BO3MOXKHOCTSIMU 3JIOPOBBSI 110 CITyXy — JAyOnmpoBaHHe
BCIIyX CHPaBOYHONM MH(OpMAaIMM O paclicaHuU y4eOHBIX 3aHSATHI;, oOecriedeHre HaIeKaliMU
3BYKOBBIMH CPEICTBAMH BOCIIPOHM3BE/ICHUS MH(OpMAIHH;

JUIT WHBATJIOB W JIAI] C OTPAHWYCHHBIMH BO3MOXXHOCTSMH 37I0POBBS, MMCIOIIMX HAPYIICHUS
OTIOPHO-/IBUTATEILHOTO arllapara, COo3IaHbl MaTepPUATbHO-TEXHIYECKUE YCIIOBUSI 0OSCTICUMBAIOIINE
BO3MO)KHOCTh OECIIPETIITCTBEHHOTO JIOCTyTNa OOYYalONMXCS B YYeOHBbIC TOMEIICHUs, OOBEKTY
MIUTaHUs, TyaJleTHbIE W JPYTrMe TOMEIICHHs YHHUBEPCUTETa, a TaKkKe MPEOBbIBAHUSI B YKAa3aHHBIX
MOMEIIEHHUSX (HATMYHE PACIIUPEHHBIX IBEPHBIX TIPOEMOB, TOPYIHEH U IPYTHX MPUCTIOCOOTICHHI).
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JIuct uamMeHenuit (IONOJTHEHUI)
B pabouelt mporpamme JWCLITUTHHBL
b1.0.06.03 «MATEPUAJIbI DJIEKTPOHHOU TEXHUKW»

11.03.04— DyieKTPOHHMKA M HA03JIeKTPOHUKA Ha 2021-2022 y4eOHbIi roa

n/n

Onement (myHkT)P/IIT

IIepeueHb BHOCUMBIX

W3MEHCHHUH (JIONOJIHCHUM )

IIpumeyanue

Obcydicoena u pekomeH008ana Ha 3acedanul Kageopni_

QJICKTPOHUKH U gH!h[}OBLIX HH(I)O[)M&QI/IOHHBIX TCXHOJ’IOI‘I/II;'I,

MPOTOKOJ Ne

3aBenywmmii kageapoi

OT « »

2021r.

/

HOAINKUCH pacimnQppoBKa MOAIHCH

P.II1. Temes /

Jara
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