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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 CBOICTB MaTe€pHalIoB.

W3y4yeHne quCIUIIMHBI HAIIPABJIEHO HA MOJATOTOBKY CHEIMAIUCTOB, CIOCOOHBIX peliaTh Mpo-
0J1eMbl, BO3HUKAIOIINE MPU SKCIUTyaTallMK U3/IeNUil 2JIeKTPOHHONW TEXHUKH C YUE€TOM O0JIaCTH, TUIIOB
U 3aj71a4 Mpo(hecCHOHATBLHOM JIeSTEIbHOCTH B COOTBETCTBUU € PO ECCHOHATBHBIMU CTaHIaPTAMMU:

— 06.005 «Cneunanuct Mo 3KCILTyaTalluu PaJHOdJIEKTPOHHBIX CPEACTB (MHXKEHEP-IIIEKTPOHHUK)»,
YTBEPKICHHBIN ITPUKa30M MMUHHCTEPCTBA TPyAa U conManbHOM 3ammThl Poccuiickon deneparun
or 31 wmronsa 2019 roma N 540n (3apeructpupoBan B Muntocte PD 28 asrycra 2019 ropa,
peructpaunoHHbId N 55756).

— 40.058 «MHxeHep - TEXHOJOT 10 NPOU3BOACTBY M3JEIMM MHUKPOIEKTPOHUKNY, YTBEPKICHHBIN
pUKa3oM MUHHCTEpCTBA TpyAa U coumanbHOM 3anmThl Poccniickoit ®enepanuum ot 03.07.2019
r. Ne 480w (3apeructpupoan Muntocrom Poccun 29.07.2019 r. Ne 55439).

2. Mecto aucunmimabl B ctpykrype OIIOII BO

Juctunnuna « Matepuanbl 3J€KTPOHHOM TEXHUKHM» BKJIIOYEHAa BapUAaTUBHYI 4acTh OJioka
b1.B./1B.02.02 yue6Horo miaHa noAroToBku OakanaBpoB 1o HampasieHuto BO 11.03.01 Paguorexuu-
Ka o npoduio" MHTerpupoBaHHble cUcTeMbI Oe30macHoCTH" .

[TpenoiaBanye MUCIMITIMHBI Oa3UPYyeTCsl HA 3HAHUSX, MOTYYSHHBIX MPU U3YYCHUU JUCHUIUINH(MOMIY -
neit): "Maremaruka", "®usuka (o0mast)", "Xumus".

OcBoenue y4eOHON AMCHUIUTMHBI (MOYJIsI) MaTepHaibl U KOMIIOHEHTHI 3JICKTPOHHBIX CPE/CTB,
HEOOXOUMO I TOCJEAYIOIIEer0 HM3yYeHUs NUCUUIUIMH (Momyieil): «DnekTpoHuka», «OCHOBBI
KOHCTPYMPOBAHUS M TEXHOJIOTUU Npon3BoAcTBa POCy, «Pu3nka 3JIeKTpOBaKyyMHBIX U MOJIyIPOBOJI-
HUKOBBIX NMPUOOPOBY», «INEKTPOHHBIE MPUOOPHI», BHIMOIHEHUS BBITYCKHOM KBalW(UKALIMOHHOW pa-
060Tbl U TpUOOpeTeHMs] 3HAHUIM, YMEHUH M HABBIKOB, KOTOPBIE MO3BOJIAT OOYYarOUIIEMYCsl YaCTHUYHO
MIPOJIEMOHCTPHUPOBATH ClieAyroIe 00o0menHbie TpyaoBbie GyHkimu (OTD):

—  JkcmiayaTtanus pajauodJIeKTPOHHOH ammapatypsl (npodeccroHanbHbiii ctangapt 06.005

«CrnenuanucT Mo 3KCIUTyaTallud paJHodIEKTPOHHBIX CPEJCTB (MHXKEHEP-AJIEKTPOHUK)», KOJ

B, ypoBens kBanudukanuu -5);

— Pa3pa0oTka eIMHUYHBIX TEXHOJOTHYECKHUX MPOLECCOB U PEKOMEHIANMI M0 YCTPAHECHHIO

U npeaynpexIeHUI0 Opaka B NPOM3BOJACTBe M3JeJUH  MHUKPOIJIEKTPOHMKHU

(mpodeccronaneubiii ctangapt 40.058 «MHXeHep - TEXHOJIOT MO TMPOU3BOJACTBY H3AEIHNA

MUKPO3JIEKTPOHUKNY», KOJI B, ypoBeHb kBanuduxanuu -6);

3. TpeOoBaHus K pe3yJbTaTaM OCBOEHHS JUCHMILIIHUHBI

[Iporiecc wW3ydeHHs AMCUUIUIMHBI HAMpaBleH Ha (OPMUPOBAHUE SJIEMEHTOB CIEAYIOLIUX
komneTreHuil B cootBeTcTBUU ¢ ®I'OC BO u OITOII BO 1o ganHOMY HanpaBJIeHUIO TOATOTOBKHU:
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npodeccnonaabubix komnerennui (I1K):

Cnoco0eH MpoOBOAUTH AHAJIM3 NMPUYMH OpaKka NMPH W3rOTOBJEHHH M3/ MHUKPOIJIEK-
TPOHUKHU M JABATHh PEKOMEHJAALMHU 10 uX ycTpaHenuio u npeaynpexaenuro (IK-3) (mpo-
¢deccuonanbhbiil crangapT 40.058 MHxeHep-TEeXHOIOT 10 MPOU3BOJCTBY M3EITUI MUKPODIIEK-
TPOHUKH, TPpyAoBasi pyHkuuss B/01.6 - AHanu3 npuynH Opaka Npu M3roTOBJIEHUM M3/e-
JIM MUKPO3JIEeKTPOHUKHU U Pa3padoTKa peKOMeHJAaluil 0 UX YCTPAHEHHUIO U Npeaynpe-
JKIIEHMIO).

Koa u HauMeHOBaHMe HHAUKATOPA JOCTUKCHUH KOMIIETCHIIMN

v

v

v

[1K-b.3.1 BeisBasieT TexHOJI0rn4ecKre (PakTOpbl BBI3bIBAIOIIME TOTPEIIHOCTH U3TOTOBICHUS
W3JEIANA MUKPODJIEKTPOHUKH.

[1K-B.3.2. Jlaet npeasioxkeHus 1O JIUKBUIAIUU Opaka B IPOU3BOICTBE U3/ICITHI MUKPOIJICK-
TPOHUKH.

[1K-b. 3.3. IIpennaraetr BHECEHNE U3MEHEHUI B TEXIIPOLIECC.

B PE3YIbTATC OCBOCHHA NJUCHUILIMHBI CTYACHT OOJIKCH:

v

3HATh:

v

v

KJIACCU(UKAIINIO, CBOMCTBA, TEXHOJIOTHIO TIOTYUYCHHS U IPUMEHEHUSI OCHOBHBIX MaTEPHUAJIOB
AJICKTPOHHON TEXHHKHU;

(u3HYECKre OCHOBBI 0a30BBIX METOJIOB H3MEPEHUS U KOHTPOJIS CBOMCTB MaTepPHAIIOB AJICKTPOH-
HOM TEXHUKH;

YMmerh:

v

v

7ienath 000OCHOBAHHBIM BHIOOP MAaTEepPHAIOB JJIsi KOHKPETHOTO MPUMEHEHUS B TEXHOJIOTUU U3JIe-
JIUH 3JIEKTPOHHOW TEXHHUKH C YIETOM CBOMCTB, IKCIUTYaTAIIMOHHBIX XaPaKTEPUCTUK U BIUSHUS

BHEUTHHUX (haKTOPOB;

paboTath ¢ HH()OPMAIIMOHHO-CIIPABOYHBIMHU U IIOMCKOBBIMH CHCTEMaMHU JIJIsl TIOMCKa WH(pOpMa-
[[MU TI0 MaTepuanaM 3JeKTPOHHONW TEXHUKH U UX CBOWCTBaM, OPUEHTUPOBAHHO Ha pElICHUE 3a-
na4 B mpoeccuoHanbHOM 001acTy;

MCIONIb30BaTh MaTeMAaTUYECKUI amnmapaT JAJsl pacyeToB CBOICTB MaTepHalOB.

Baagers:

v

v

HABBIKAMU pacyeT a, U3MEPEHUs U KOHTPOJISI OCHOBHBIX ITapaMeTPOB MaTEPHAIIOB AJIEKTPOHHOM
TEXHUKU;
HABbIKAMU CAMOCTOSITETIFHOTO U3YUYEHHSI M PEIICHUs] BOIPOCOB U 3a]1a4 MaTepHaIOBEIYECKOTO
acrieKkTa B Mpo(ecCHOHANBHOM 00IacTy.
4. Conepxkanue M CTPYKTYPa JUCHMILIHAHBI
4.1. Conep:xaHue pa3ieioB IMCHUILINHBI

B tabnuue 1 npuBoaUTCS ONMKCaHUE COAEPKAHUS AUCHUIUIMHBI, CTPYKTYPHPOBAaHHOE IO pa3fe-

JaM, ¢ yKa3aHUEeM IO KaKJOMY pa3/iely KOJOB KOHTPOIHPYEMON KOMIETCHIIMH U ()OPM TEKYIIIETO
KOHTPOJIS: 3amuTa 1aboparoproi padotsl (JIP), komnoksuym (K), rectupoanue (T).

Tabauya 1. Conepxanue pa3aesioB JUCIUTUTHHBI

Kon dopma
KOHTPOJUPY- | TeKy-
Haunmenosa- Up py Y
Coaep:xanue pa3aesa eMOoii KoMIe- ero
HHeE pa3jeJia
TeHUHHU (WJIH | KOHTPO-
ee 4acTu) ast




Knaccnguka-
IS ¥ 00LIHe
CBeIeHUs 0
CTpoeHne
MaTepuaioB
3JIEKTPOHHOM
TeXHHKHA

Knaccugukanuss M Ha3HaueHHWE MaTEpUANIOB HJIEK-
TPOHHON TeXHUKH. POib mMaTepuanoB B pa3BUTHUH DJIEK-
TPOHHOU TEXHUKH.

OOmme MOJOKEeHUsT O CTPOSHUU TBEpAbIX Ten. Oco-
OEHHOCTH XMMHMYECKON CBSI3U. DIEMEHTBI CTPYKTYPHOM
kpucrtamuiorpaguu. JlegexkTbl KpUCTALTHIECKON CTPYK-
Typbl. DIIEMEHThI 30HHOM Teopuu. OCOOEHHOCTH 30HHOU
CTPYKTYpBl METAJIOB, MOJYIPOBOJHUKOB U JUAJIEKTPHU-
koB. Pacnpenenenne @epmu-/lupaka m Makcsemia
Bbosbiimana. [ITIOTHOCTB 37IEKTPOHHBIX COCTOSTHUIM.

[IK-3

IIpoBogHuKHU

dusnueckas IpUpoAa 3JIEKTPOIPOBOAHOCTH MeETal-
noB. TemmneparypHas 3aBUCHMOCTb YJEIBHOIO COIPO-
TUBJIEHUS MeTaioB. CONpOTUBIIEHHE METAJIOB HA BbI-
COKHX 4acTOTax.

Brusiaue cTpyKTypHBIX HedEKTOB Ha  YACIBHOE
CONPOTUBIICHUE METAJUIOB. YJIEJIbHOE CONPOTUBIICHUE
METAJUINYECKUX CILJIABOB.

CormpoTuBIIeHHE TOHKUX TUICHOK. PasmepHbiii 3 ekt
YAEIBHOIO COIIPOTUBIICHHUS.

CBepXIIpoOBOIMMOCTh U €€ NPHUMEHEHHE B HAyKe H
TeXHHUKE. MaTepualibl BBICOKOTEMIIEPATYPHOUM CBEPXITPO-
BOJUMOCTH.

Knaccudukanus mpoBOIHUKOB. MeTaibl BBICOKOM
MIPOBOJIUMOCTU. MeTailibl ¢ MOBBILIEHHBIM YIECIbHBIM
cornpotusieHueM. [lpurmomn.

[1K-3

Moay-

NMPOBOAHUKH

CoOcTBeHHBIE W TPUMECHBIE MOJIYNPOBOJHUKH, HX
sHepreTuueckue aumarpammbl. CTaTUCTHKAa HOCUTENEH
3apsia B COOCTBEHHBIX M MPHUMECHBIX MOIYNPOBOTHU-
Kax. YCJIOBHS AJIEKTPOHEUTPATILHOCTH B COOCTBEHHBIX U
MPUMECHBIX TOJTYNPOBOJHUKAX. TemmepaTypHas 3aBH-
CUMOCTB MTPOBOJAMMOCTH TOTYITPOBOTHHKOB.

®oromnornomenue U GHoTonpoBoAUMOCTh. HepaBHo-
BECHBIE HOCUTENH 3apsia. ['eHepanus U peKOMOMHAIUS
HEPaBHOBECHBIX HOCHUTENEH 3apsa B MOTYNPOBOJHUKAX.

DJEeKTPOIIPOBOIHOCTh TONYIPOBOJHUKOB B CHIBHOM
anekTpuaeckom noje. Ipdexr anHa.

MeTo bl OYMCTKY ¥ BRIPAIIIMBAHUS TIOTYIIPOBOTHUKO-
BBIX KPUCTAJIJIOB.

OCHOBHBIE CBOWCTBAa TepMaHUsI U KPEMHHS, OCOOCH-
HOCTU TEXHOJIOTMU W 00nacTh mpumeHeHus. [lomympo-
BOJAHMKOBEIE coennHeHus A3B5, A2B4, A4B4.

I1K-3

AKTHBHBIE
u
naccHuBHbIE IH-
3JIEKTPUKHU

OCHOBHBIE XapaKTEPUCTUKH PA3JIUYHBIX TUIIOB I1OJIS-
pU3alUU JUAJIEKTPUUECKUX MaTepHalioB. DJIEKTPOIpPO-
BOJAHOCTb JIUIEKTPUKOB. OJEKTPUYECKasi IPOYHOCTD,
ANIEKTPUYECKU M TeruioBoil mpoOoil. Pa3mepHsiii
sddexT.

Jusnexktpuueckue notepu, GU3n4ecKre IpUIrHbI Cy-
IIECTBOBAHUS JUAJIEKTPUYECKUX IOTEPh B MaTepHallax.
TaHreHc AMAAEKTPUYECKUX MOTEPb.

ITaccuBHble udNIeKTpUKU. OCHOBHBIE CBEIEHUS O
CTpYKType M (U3NYECKUX CBOMICTBaxX IOJIMMEPOB.
ITnacTMaccel. DJIeKTpOU30JSIUMOHHBIE KomnayHabl. He-

[IK-3
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opranuueckue crékia. Kepamnueckue marepuansl. Cu-
TaJlIbI.

AKTHBHBIE AMAJIEKTpUKH. [Ipupona cernerosnexkTpu-
KoB. CerHeroanektpuku. [Ibe3oanmexktpuku. [Iuposnek-
TPUKU. DIIEKTPETHI.

5 | Marnurusie Kiaccudukanus BemecTs 1o MarHUTHBIM CBOMCTBaM. IK-3 T
' matepuannt |IIpupona marmetusma. OCOOEHHOCTH HAMarHUYMBAHHMS ’
MarepuanoB. KpuBas HamarHuumBaHusi (eppoOMarHeTH- K,
ka. MarautHeiii ructepesuc. Oddekr bapkraysena. TP

JloMeHHas CTpyKTypa.

MarsnuToTBep/ible 1 MATHUTOMSITKAE MaTepUalbl U UX
OCHOBHBIE XapaKTEPUCTHUKHU.

MarnuTHble MaTepHalibl CIEUUATBLHOTO HAa3HAYCHUS.
OMJI —cTpykTypsl. HaHOKOMIO3UTHBIE MAarHUTHbBIC
Matepuaibl. PasMepHbid dddekT.

IlepcnekTuB-
6 " TK-3 T,
MaTepHabl Hanomarepuasibl 1 HAHOCTPYKTYPBI. K
sjaexTponnku | MaTepuabl S3KCTpeMalIbHOU DJIEKTPOHUKU ’
JIP

4.2. CTpyKTypa TUCHUIJIMHBI

Tabnuya 2. Obwas mpyooemkocms oucyuniuHvl cocmasgisem 3 sauemuuix eounuywt (108 yaca)

TpyaoémMKocTh, Yachl

Bun padorsl 7

Bcero
cemMecTp
OO0uasi TPy10€eMKOCTh (B 4acax) 108 108
KonrakTHas padora (B yacax): 68 68
Jlexmmn (JI) 34 34
Jlaboparopusie paboTsl (JIP) 34 34
CamocrosiTesibHast padora (B 4acax), B TOM 31 31
4ymcjie 1 KOHTAKTHAS:

CaMOCTOsITEIbHOE U3YUYECHHUE Pa3JIesiOB 31 31
IMoaroToBKa M MPOXO0KIAEHNE MIPOMEKYTOY- 9 9
HOJi aTTecTalnu
Buja npoMexyTOYHOM aTTeCTAlMU 3auer c oueHkoil

4.3. JleKLIMOHHBIE 3AHATUA

Tabnuya 3. I[lepeuenv mem NEKIUOHHBIX 3aHATUI

Ne
Tema
n/n
1 Knaccudukanus n Ha3HaueHHE MAaTEPHATIOB AJICKTPOHHON TEXHUKHU.
2 OO6mme MmoJ0XKeHUs O CTPOSHUH TBEPBIX Te. 30HHAS CTPYKTYpa.
3 Mertamibl. D1eKTpONpPOBOAHOCTh METAJIIIOB M METAITIMYECKUX CIUIABOB
4 CBepXITPOBOIHUKH U UX IPUMEHEHNE B HAYKE M TEXHUKE.
5 Marepuainsl BEICOKOTEMIIEPATYPHOU CBEPXIIPOBOJIUMOCTH.
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6 [TonmynpoBonnuku. CoOCTBEHHAs! U IPUMECHAs TPOBOIUMOCTb.

7 DNEeKTPONPOBOIHOCTh MOITYIPOBOJHUKOB B CHIIBHBIX 3JIEKTPUUECKUX MOJAX. D ekt
["anHna.

8 ®oTOonpoBOIUMOCTD U (HPOTOMOTIOUICHHUE MTOIYIIPOBOIHUKOB.

9 MeTo/1bp1 BEIpALIUBAHUS U YIIPABJIEHUS CBONCTBaAMH MOIYIIPOBOAHUKOB

10 Kpemunii 1 repmaHuii: CBOMCTBA, ITOJIyYEHUE U IPUMEHEHHUE JJIEKTPOHHOM TEXHHUKE.

1 JIMPNEKTPUKY: TOISApU3ALIMSL, JUIIEKTPUUECKHE ITOTEPH, JIEKTPOIIPOBOJHOCTD U DJIEK-
TpUUYECcKasi MPOYHOCTb.

12 ITaccuBHBIE TMANEKTPUKU: IIACTMACCHI. JIEKTPOU3OJSLUOHHbBIE KOMIAYH/bl, CTEKIIA,
CUTAJLJIbI, KEPAMMKA.

13 AKTHBHBIEC TUAJIEKTPUKH: TTbE30JICKTPUKH, TUPOIICKTPUKH, ITEKTPETHI.

14 Marnutaeie MaTepuansl. llpupoma marHeTnsmMa W OCOOCHHOCTH HaMarHUYUBaHHSA
MaTepHaoB.

15 MarsuTHble MaTepuaisl CrieuanbHOro Ha3HaueHus. LIM/[ —cTpykrypsl

16 Hanomarepuanbsl 1 HAHOCTPYKTYPBI B 3JIEKTPOHUKE..

17 Marepuainsl 3KCTpEMaIbHON 3JIEKTPOHUKH

4.4. llpakTnueckue (CeMuHapCcKNe) 3aHATHSA

[IpakTuueckue 3ansatust (CeMHUHApCKUE 3aHATHUS) HE IPEAYCMOTPEHBI TPOrpaMMOit




4.5. JlabopaTopHbie padoThI

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

Tabauya 4. llepeyenn 1abopaTopHBIX padboOT

Kon
KOHTPOJIH
Ne pyemoii
/- HanmenoBanue 1a00paTOpHBIX padoT KOMIIe-
n TEHIMH
(nu ee
4aCTH)
1 | Onpenenenue Tuna NPOBOJIUMOCTH MOJYTIPOBOIHUKOBBIX MaTEpUAIOB 1K-3
2 | FI3mepeHue yienbHOr0 CONMPOTUBIEHUS 00BEMHBIX MOJIYTPOBOIHUKOBBIX I1K-3
MaTepUajoB
3 | Onpenenenne MMPUHBI 3alPEIICHHON MOIYIIPOBOJHUKA 1K-3
4 | U3mepeHnue 31eKTPONPOBOJHOCTH TIEHOUHBIX MOTYTPOBOIHUKOBBIX CTPYKTYP T1K-3
5 | M3mepeHne BpeMeHY KM3HH HEOCHOBHBIX HOCHTENICH 3apsiaa TK-3
6 | Onpenenenre KOHUEHTpAUMKU HOcUTeNneH 3apsiaa no uzmepenusm IJ1C-Xoina 1K-3
7 | DaexTpuyecKue U TEPMOIIEKTPUUECKHE CBOMCTBA TPOBOJHUKOBBIX MaTepu- 1K-3
aJloB
8 | MccnenoBaHne CBOMCTB MAarHUTOMSTKHAX MAaTEPHATIOB 11K-3
4.6. CamocTOAITeJIbHOE M3yYeHHE PA31eJI0B JHCIUIIIHHBI
Tabauya 5. Bonpocul, 8biHOCUMbLE HA CAMOCMOAMENbHOE U3YUEHUe
Kon
KOHTPOJIH
Ne pyemoii
/ Bomnpocsl KoMmIIe-
wn TCHIUH
(wim ee
4YacTH)
1 CmunaBbl Beicokoro conpotusienus. [Ipunon. Hemerananueckue nposoasuiye K-3
CILIABBI.
’ [TonynpoBonnukoBsie coequHeHust A2B6, A4B6 u TBep/ible pacTBOPBI HA UX K3

OCHOBE: OCHOBHBIC CBOMCTBA M 00JIACTH IPUMEHEHUSI.
3 TepMoranbBaHOMAarHUTHBIE SIBJICHUS B MOTYMpoBoAHUKaX. Dddext Xoma. IK-1,
Dddekt 3eedeka. Dbdext [lenpThe.

TepMoanekTpudeckne MaTepuansl. TepModnekTpruaeckast T0OpOTHOCTD.

4 CBolicTBa U MapaMeTpbl MaTEPHAIIOB AJIsi TEPMOAJIEKTPHUECKHUX MTpeodpazo-
Bateneil. OCoOOEHHOCTH KOHCTPYKITMU M TEXHOJIOTUHU H3TOTOBIICHUS
TEPMODJIEKTPUUECKUX XOJIOJUIIbHBIX MOIYJICH.

5 Kunkue kpucramibl: KiaccuukaIys, CBOWCTBA U IPUMEHEHHE. I1K-3
6 MarauToMsIrkue 1 MarHUTOTBEPblE MATEPUAIIbl: OCHOBHBIE XapAaKTEPUCTUKHU
U IPUMEHEHHUE.

[IK-3

[IK-3

4.7. KypcoBas pa6ora

KypcoBas pabota He mpeaycMOTpeHa MpOorpaMMOHu.



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

OrneHOYHBIE MaTEpUAbl U TEKYIIETO, PyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOUHOM
aTTeCTallid CTYACHTOB 1O JUCHMIUIMHE OMpEeleNsitoTcsl Y4eOHbIM IIaHOM 00pa3oBaTeNbHOM
MPOrpaMMBbl U JACUCTBYIOIINM TOJIOKECHHEM O OaJIITbHO-PEUTUHTOBOM CHCTEME aTTEeCTAIlUU CTYJACHTOB
oOyyaromuxcsi 1o MporpaMMamM BbIciiero oOpasoBanusi KabGapaumHo-bankapckoro yHMBepcuTeTa
(ITpukaz Ne 159/0 ot 31 aBrycra 2017r.). [Ipu aTTectaniuu o0y4arommuxcsi OIEHUBACTCS Ka4yecTBO pa-
0O0THI Ha 3aHATUAX (YMEHHE BECTH JHUCKYCCHIO, CIIOCOOHOCTH Y€TKO (HhOPMYJIHUPOBATH CBOM MBICIH),
YPOBEHb MOJITOTOBKU K CAMOCTOSITEIIbHOM NeATeIhbHOCTH, KAYeCTBO BBIMOJHEHUS 3aJlaHUil (KypCOBOU
paboThl, TabOpaTOPHBIX PaboT u Ap.). Tekyuwmil u pyOeKHbII KOHTPOJIb YCTIEBAEMOCTH CTYACHTOB IO
JTUCITUIUINHE TIPOBOAMUTHCS MO TPEM KOHTPOJIBHBIM ToukaM. B konie 1/3 cemectpa 1-s KOHTponbHas
TOYKa, BTOpasi KOHTPOJIbHAS TOYKa- KOHEI[ 2/3 ceMecTpa, a TPeThsl KOHTPOJIbHASI TOUKA MOCTIEIHNE JIBE
Hejenu cemectpa. Pacnipenenenue 0aijioB B paMKax OauTbHO-PEUTHHTOBOM CHCTEMBI aTTeCTAIlUH CTY-
JIEHTOB MPUBEICHO HIKE!

Tabnuya 6. Pacnpenenenue 6a1IoB TEKYILETo, pyOeKHOTO KOHTPOJIS U IK3aMeHa

Ne Oo0wman 1-1 Touka 2-51 TOYKA 3 Touka
cymMMma
1. | Texkymuii KOHTPOJIb
MMOCEILCHHE 3aHATUI 10 Oan- 3 3 4
JIOB Oamra Oara Oamra
BBINIOJIHEHHE U 3aIlKTa JIa00- 21 7 7 7
pPaTOPHBIX paboT oan OaJIoB OaJIoB OaJIoB
2. | PyOexHblii KOHTPOJIb
TECTUPOBaHUE 15 6an- ) 5 5
JIOB OautoB OatoB OautoB
KOJUIOKBUYM 24 8 8 8
Oara OaioB OaioB OautoB
Hroro 70 23 23 24
0aJ1J10B 0as1a oas1a dasia
3. | Dk3aMeH 30 min — 15, max — 30
0aJ1;10B 0aJ1J10B

5.1. KosutokByM

B cemecTpe npoBoasaTCs 3 KOJJIOKBUYMa, KaXKAbI U3 KOTOPBIX OLIEHUBaeTcs B mpenenax ot 0
1o 8 6amtoB. Takum 00pazom, MaKCUMaILHOE KOJIMYECTBO OAJIOB, KOTOPBIE MOXKET MOJTYUYHUTh CTY-
JIEHT MPHU YCIOBHUH YCHEIIHOM CJaul TPEeX KOJJIOKBUYMOB paBHO 24.

Ha xomnmokBruymMax KOHTpoJIMpyeTcs: GOpMUPOBAHKE IEMEHTOB 00IIenpodeccnoHaIbHBIX
komnerenuuii I[1K-3. Huke npuBeneH npuMepHsbiii mepedeHb BONPOCOB U 3aaHUi, BBIHOCUMBIX Ha
KOJUIOKBUYMBI:

1-konnoxeuym(Pazoen 1,2):

IIepeuncinre TUNIBI XMMUYECKOW CBSI3M B TBEPIBIX TEIaX U JAUTE KPATKYIO XapaKTEPUCTUKY.
ITepeuncaure nedekTbl KPUCTATUINYECKOH CTPYKTYpBI U JaliTe KPaTKYIO XapaKTepUCTUKY.
[TpuBenuTe KIaccupUKAUIO KPUCTAITUIMYECKUX CHCTEM U OTIMCAHHUE OJTHOW U3 HHX..

Jaiite onpenenenue noaumMopdusma, IpuBeAUTe IPUMEPH] AITIOTPOIHBIX MOIUPUKAIMNA BEIIECTB.
OxapakTepu3yiTe KpUCTAIUINYECKYIO CTPYKTYpy THIIA aaMasa.

7. OnuiuTe KPUCTANIMYECKYI0 CTPYKTYpY Tula canepura.

8. Paccuuraiite muiotHocTh yrniakoBku atoMoB B IIK, I'IIK n OLIK kpucTaianyeckux pereTKax.

12. CkOnbKO aTOMOB IIPUXOAUTCS HA DJIEMEHTAPHYIO STYEHKY B MOHOKPUCTAIIIE ApCEHUA raJlIus?

I.
2.
3.
4.
6.
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14. Beipazure MOBEPXHOCTHYIO TUIOTHOCTh YMaKOBKH aToMOB B TuiockocTu (100) monokpucramia Si
yepes MepHoJ] pelIeTKH, UCI0JIb3ysl He0OX0JUMbIe CIIPABOYHbBIE JAHHBIE.

18. Beruucnure paccTossHue MEXIy OMMKAUITUMU aTOMaMU B KPUCTANIMYECKON perieTke Bolbdpama,
UCIIOJIB3YSl HEOOXOMMbIE CIIPAaBOYHbIE JAHHBIE.

19. Beruucnure paccTossHUE MEXIy ONMKANIIMMU aToOMaMH B KPUCTAJUTMUECKOHN pelIeTKe KPeMHUS,
UCIIOJIB3YSl HEOOXOMMbIE CIIPAaBOYHbIE TAHHBIE.

20. JlaiiTe onpenencHre aHU30TPOIIMU CBOMCTB TBEPABIX TEN, HA30BUTE NPUYNHBI aHU30TPOIIHH.
21.IIpuBenuTe CXeMbl SJHEPreTUUYECKUX 30H METAJIOB, ITOJIYITPOBOIHUKOB U AUAIIEKTPUKOB. CpaBHHTE
10 CTPOEHHUIO.

22. BeiBenute ¢hopMyiy pacuera TUIOTHOCTH AJIEKTPOHHBIX COCTOSTHHM B IPUOIMKEHUU dPPEKTUBHOM
MAacCBhl.

23. 3noxuTe OCHOBHI AJIEKTPOITPOBOTHOCTH METAILTOB Tpubmmkenun pyne u Jloperma.

24. BeiBeaute GopMyIly pacuéTa 3J1eKTPOIPOBOIHOCTH B KJIIACCHUECKOM MPUOIIMKECHUH.

25. IIpunon: pa3sHOBUAHOCTH, CBOMCTBA U IPUMEHEHUE.

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

1. JlaiiTe onpeneneHre cOOCTBEHHOTO M MPUMECHOTO MOJIYNPOBOgHMKA. M300pazure 30HHYIO CTPYK-
TYpY COOCTBEHHOTO MOJYTIPOBOIHUKA, JJOHOPHOTO U aKIENTOPHOTO MOIYIPOBOIHUKA.

2. OObBsicHUTE, KaK HAUTH KOHIICHTPAIIMIO OCHOBHBIX M HEOCHOBHBIX HOCHUTEJICH 3aps/ia B AJICKTPOH-
HOM IOJIYIIPOBOJIHUKE C U3BECTHOM CTENEHBIO JIETUPOBAHUS HA YYACTKE UCTOIICHUS IPUMECH.

3. OObsicHUTE, KaK HaWTH KOHIEHTPAIIMIO OCHOBHBIX 1 HEOCHOBHBIX HOCHUTENIEH 3aps/ia B IbIPOYHOM
MOJIyTIPOBOJIHUKE C U3BECTHOM CTENEHBIO JIETUPOBAHUS HA YYaCTKE MCTOIIEHUS IPUMECH.

4. WM3oOpasure TeMmmepaTypHYH 3aBUCUMOCTh PABHOBECHOW KOHIIEHTPAIIMM HOCHUTENICH 3apsija B
COOCTBEHHOM MOIyNpoBogHHKe. OOBACHUTE, KaK MO 3TOM 3aBUCUMOCTH OIPEACIIUTh HIUPUHY 3a-
MPELEHHON 30HBI MOJIYIPOBOJIHUKA.

5. H3o0pa3ute KaueCTBEHHO TEMIEPAaTYpPHYIO 3aBHUCHMOCTh DPAaBHOBECHOM KOHIEHTpAIMU 3JIEK-
TPOHOB B JIOHOPHOM IOJTYIIPOBOJAHHUKE B IIMPOKOM HHTEpBaJie TEMIEPATyp. YKaKUTE TEMIEpary -
PBI UCTOLLICHHS TPUMECH U TIEPex0/1a K COOCTBEHHOM MPOBOIUMOCTH.

6. OT KakuxX XapakTepUCTUK IOJYIPOBOJAHUKOBOIO MaTepuaja 3aBUCUT TeMmIlepaTypa HCTOLICHHS
npumecu?

7. 3anMIInATe YCIOBHE KBa3WHEUTPAIBHOCTH IS MOJIYIIPOBOJIHHKA, JIETUPOBAHHOIO OJHOBPEMEHHO
JIOHOPHOM U aKIENTOPHON IPUMECHIO.

8. CKOJIbKO 3JIEKTPOHOB HaXOJUTCs Ha ypoBHE depMu B COOCTBEHHOM IOJIYIPOBOJAHUKE MPU KOM-
HATHOU Temneparype?

9. OObscHUTE, Kakas U3 IBIPOK oOnanaeT OoJsblei dHEepruei: B IEHTPE BAJICHTHOW 30HBI UM Y €€
NOTOJIKA?

10. YcranoBuTe B3aUMOCBS3b MEXKTY JTOHOPHBIM HIIM aKIIENTOPHBIM IMOBEACHUEM MTPUMECEH 3aMelie-
HUS B KOBAJIEHTHBIX MOJYIIPOBOIHUKAX M BAJIEHTHOCTBIO IPUMECHOTO aTOMA.

11. OOBsicHUTE, KaK ONPEESIUTh TUIl OCHOBHBIX HOCHUTEJEH 3apsiia B MOIYIPOBOAHUKE IO U3MEPEHU -
sam DJ1C Xomna.

12. OOBsicHUTE, KaK ONPECIUTh TUIl OCHOBHBIX HOCHUTENEH 3apsiia B MOIYIIPOBOAHUKE IO U3MEPEHU -
am tepmo-IJ1C.

13. KakoBO OTHOIIIEHHE 3JIEKTPOHHOTO TOKa K JBIPOYHOMY B cOOCTBEHHOM repmanuu npu T=300 K?

14. KakoBo OTHOIIIEHHUE JEKTPOHHOTO TOKA K JIPOYHOMY B COOCTBEHHOM apceHuie ramus T=300?

15. Bcerga au MOKHO yTBEpXk/AaTh, YTO Mbl UMEEM JIEJI0 C COOCTBEHHBIM IMOJIYIPOBOJHUKOM, €CIH
€ro yeJIbHOe CONPOTUBIICHHE OJIU3KO K coocTBeHHOMY? [Touemy?

16. HazoBuTE OCHOBHBIE MEXaHU3MBI pacCeSHUSI HOCUTENEH 3apsaaa B OJyNpoBogHUKaX. KakoBsl ist
ATUX MEXAHNU3MOB TEMIIEPATYPHBIE 3aBUCUMOCTHU TIOJIBUXKHOCTH?

17. JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKY KPEMHHUS U TEpMaHUs KaK MaTEPHAIIOB AIEKTPOHUKH.

18. HazoBuTe 0OCHOBHBIE 00JACTH IPUMEHEHUSI KPEMHUS M TepMaHMs B DJIEKTPOHHON TEXHUKE.

19. OxapakTepu3yiTe KpHUCTAUIMYECKYIO CTPYKTYPY M XUMHUYECKYIO CBSI3b B IOJYNPOBOJHUKAX
AIIIBV.
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20. [Touemy y aHTUMOHHIA HMHIUS COOCTBEHHas yJeNbHas MPOBOAMMOCTb OMPEAEISAeTCS TOJIBKO
KOHIICHTpaIUel 3JIEKTPOHOB, a BKJIAJIOM JIBIPOK MOXKHO MPaKTUYECKH MpeHeOpeub?

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

1. HazoBUTE OCHOBHBIE MEXaHU3MBI MMPOOOST TBEPBIX JUIICKTPUKOB.

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

3. Kak o1ieHuTH HampspKEHUE TETIIOBOTO MPOOOS TUAIIEKTPUKa?

4.Yto Takoe mmdnekrpudeckue morepu? Kakume (axTopbl BIMSIOT HA AMDJICKTPUUYECKHE TMOTEPU B
TBEPJBIX JUICKTPUKAX?

5. IlonmuMepHBI€ TUAIEKTPUKH: O0IIasi XapaKTepUCTHKA ¥ IPUMEHEHHE B DJICKTPOHHOW TEXHHUKE.

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

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

8. OreHuTe HaMpsKeHUE MPoOOs s TUICHKH MOJTMUMHIA TOMIHHON 50 MKM B OJTHOPOTHOM DJICKTPH -
YECKOM TI0JIE.

9. OuieHuTe HaMpspKEHUE MPOOOsT IS TIEHKU MONMITUIeHA ToMmIUHOW 100 MKM B OTHOPOJHOM dJICK-
TPUYECKOM TIOJIE.

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

11. Haligute yzaenbHbIE UANIEKTPUUECKUE MOTEPH B IJICHKE JIaBcaHa NP HampsbkeHHocTd moist 105
B/M Ha yactore 1 MI'm.

12. BniusHue cocTaBa CTEKJIa Ha €ro CBOMCTBA.

13. Knaccuduxkaruys cTekos o TEXHHYECKOMY Ha3HAYEHUIO.

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

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

16. Knaccuduxaryst MAarHUTHBIX MaTepHAJIOB TIO CBOMCTBAM M TEXHHYECKOMY HAa3HAYEHUIO.

17. Kakne MarHuTOMsIrKME MaTepuaibl UMEIOT BICOKOE 3HAYEHUE MAarHUTHOW MPOHUIIAEMOCTH B CJia-
ObIX MAarHUTHBIX MOJISAX?

18. KakoBO BIMsIHUE KPEMHUS HAa CBOMCTBA JIEKTPOTEXHUYECKON CTaIN?

19. KakoBbI 4aCTOTHBIE XapaKTEPUCTHKU BHICOKOTIPOHHUIIAEMBIX U HU3KOIIPOHUIIAEMBIX (heppUTOB?

20. Kimaccudukanus HaHOMaTepuaaoB MO pa3MepHOMY (aKkTopy.

21.IlpuBenuTe nmpuMepbl HAHOCTPYKTYpP THUIIA: KBAHTOBAsl TOYKAa, KBAHTOBAs siMa, KBAaHTOBAsl MPOBO-
JIOKA.

Memooduueckue pexomenoayuu

[Ipu moaroToBKE K KOJUIOKBHUYMY CIIEYET, MPEkKIE BCETO, MPOCMOTPETh KOHCIEKTHI JEKIUN U
OTMETUTH B HUX MMEIOIIMECS BOIIPOCHI KOJUIOKBHMyMa. Eciin Kakue-To BONPOCH! BBIHECEHBI MPENoia-
BaTeJIeM Ha CaMOCTOSTEIIBHOE U3yUeHHE, CIeyeT 0OpaTUThCS K yueOHOM IuTeparype, peKOMEH0BaH -
HOW MpernosiaBaTeeM B KauecTBE NCTOYHUKA. [Ipy MOArOTOBKE K KOJUIOKBUYMY TaK)K€ PEKOMEHAYET-
Csl TOCEUICHHE KOHCYIbTALMNH ISl CBOEBPEMEHHOTO CHSATHSA BO3HMKIIMX BOIPOCOB B IIpoOIECcCe
NoAroToBKU. KOJIOKBUYM MTPOBOJUTHCA B BUE YCTHOTO ONPOCca M cOOECEeIOBaHUS CO CTYACHTOM.

Kpumepuu oyenusanus

Crernenb MNOATOTOBJICHHOCTHU CTYACHTA Ha KOJUIOKBUYMC OLCHHUBACTCH IO CICAYHOIIUM KPUTC-
pusaAM: - ACHOCMb, 4emKOCnb U 00KA3AMeNbHOCMb U3JIONCEHUS OMEEmOo8 Ha eonpocsel, - énaoenue
cneyuanrbHbiMu mepmuHamu, CUCmMemMHOoCnlb 3HAHUL NO meme KOJUIOK8UYMmA. Hixe MMPpUBCJCHA MIKaJIa
OLICHUBaHWA.
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Ta@zuua 7. KpI/ITepI/II/I OLICHUBAHUA CTYJACHTA HAa KOJIJIOKBUYMC

CYIIECTBEHHBIE OIINO-
KA B OTBeTax Ha
BOTIPOCHI

JIOIyCKaeT HETOYHO-
CTH B OTBETe Ha
BOIIPOC

Kasg HCKOTOPbIC HCTOYHOCTHU B
OTBCTE Ha BOIIPOC

Ounenka
2 6ania 4 dasu1a 6 6an10B 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, IpPaMOTHO U MO Cy- | HOM o0Beme
BOIIPOCOB, JIONYCKAE€T | CbI  KOJUIOKBUYMA, | LIECTBY M3JIAraer €ro, J0Iyc- | 3HaeT marepual,

rPaMOTHO U TIO
CYLIECTBY W3-
jJaraeT €ro, He

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

5.2. TecTnl

TecTupoBanue Mo U3ydyaeMbIM pasziesiaM MpoBoauTcs 3 pasza B ceMectp. Ha Tectax KoHTpoIupy-
eTcs (hopmMupoBaHHe dJIeMEHTOB npodeccrnonanbHoi kommerenuu [1K-3. Hke npuBeneHb 00pasiisl
TECTOBBIX 3aJIaHUMN:

3aoanue 1. Ilpu 06pa30BaHUM ... CBSI3U MPOUCXOIUT 0OOOIIECTBICHUE BaJICHTHBIX AJIEKTPOHOB B3au-
MOJICUCTBYIOIIMX aTOMOB B 00BEME BCETO KpHUCTaIA.

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

+: OpUEHTALIHOHHBIMU

- UHIYKIIUOHHBIMU

- AUCIICPCUOHHBIMHU

P

3a0anue 3. Fo i (W.T)=|1+e"

W, \“
K o r v

- ¢ynkmus pacnpenenenus Oepmu — [{upaka, rne Wr —...
-1 CpEHsIsI DHEPrus IEKTPOHA
+: sHeprus @epmu

-: OQHCPTHUA COCTOAHUA Ha JHC 30HbI IPOBOAUMOCTHU

3aoanue 4. Temneparypa Jlebast 11t 60JIBIIMHCTBA METAJIIOB JISKUT B MpeIeNax ...

-: 100-200 K
+: 400-500 K
-: 1000-1500 K
3aoanue 5.
igg
I |
I I
i |

- 1 T

¥POEEHE obbeMHOro obpasna
N |

I 1 E

Ha rpaduke npezacraBieHa 3aBUCUMOCTD YACTHHOTO CONMPOTUBIICHUS METAJUIMIECKOH IJICHKH OT ee
tonuuHbl. Ha yuactke 11l oTBETCTBEHHBIMU MEXaHU3MaMHU 3a IIEPEHOC 3apsA0B ABISIFOTCS: ...

+: TEPMODJIEKTPOHHAS DMUCCHUSA

+: TYHHEJIUPOBaHUE
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-: anektpoaudyszus
-! yaapHas MOHH3aLUsI

3aoanue 6. Cornacuo teopun BKII mupuHa 3HepreTnyeckoi menu cBEpXInpoBOAHNUKA PU KPUTHYE-
CKOM TeMmieparype nepexona T. paBHa: ...

+:3.52kTc

- kTc

- (%)ch

3aoanue 7. K maTepuanaM BbICOKOW TPOBOJIMMOCTH OTHOCSTCA: ...
+: Meab
-1 KOOAIbT
-: TUTaH
-1 KeIe30
-1 0JIOBO
+: 30JI0TO

3aoanue 8. TlonynpoOBOAHKK, B KOTOPOM BIIMSIHHEM MTPUMECEH Ha 3JIEKTPO(PH3NIECKIEe CBOHCTBA MOXK-
HO MpeHeOpeydb Ha3hIBACTCS: ...
+:c00CTBEHHBIM

3aoanue 9. B 1oiynpoBOAHUKE 7 - TUIIA YCIOBUE 3JIEKTPOHEHUTPAIIBHOCTH BBIPAYKAETCSA COOTHOILIE-
HHUEM:....

- o = Po

- p,=n,+ N,

4o My =D, + Ny

o P +N,=n,+N,

N _
Pyt N, =n, +N,

3aoanue 10.

[IpuBeneHb! TUMOBBIE TEMITEPATYpPHBIE 3aBUCUMOCTH KOHIICHTPALIUU HOCUTEJIECH 3apsiaa sl MOJIyIpo-
BOJIHUKA 71 — THTIA C PA3JIUYHBIM YPOBHEM JIETUPOBAHUSA Nyi, Naz, Nys.
OO05acTh ... OTHOCUTCS K TEMIIEPATypPHOMY WHTEPBAITy HCTOIICHUS TIPUMECEH.

+: 11

- 10

3adanue 11. PaccTaBpTe MaTepHalibl 10 BO3PACTAHUIO JUIMHBI BOJHBI MAaKCUMyMa COOCTBEHHOTO
MOTJIOLICHUS

D1: repmannii

D2: xpemuunii

D3: apcenua rammus
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3aoanue 12.

- - E
[IpuBeneHa TUoBas 3aBUCUMOCTH IIJIOTHOCTH TOKA Y€pe3 MOJYIMPOBOAHUK C MHOTOJIOJTMHHON CTPYK-
TYpO#l 30HbI TPOBOAUMOCTH OT HAIPSKEHHOCTH TOJISL.
[IpoBOAMMOCTE y4acTKa ... ONMPENEISIETCS] ABUKEHUEM TSHKEIBIX JIEKTPOHOB.
-;a
-:b
+:.C

Memoouueckue pexomenoayuu

Tecmbl — 3TO BOIIPOCHI UIIU 33JIaHHUsI, IPEyCMATPUBAIOLINE KOHKPETHBIW, KPDATKUM, YETKUN OT-
BET HA UMEIOILIUECS ATAIOHBI OTBETOB. [Ipu camoCcTOATEBHON MOATOTOBKE K TECTUPOBAHUIO CTYJIEHTY
HE00X0IUMO:

a) TOTOBACh K TECTUPOBAHMIO, MPopaboTaTh MH(OPMAIMOHHBIN MaTepual MO JUCLUIUINHE.
ITpOKOHCYIBTUPOBATHCS C MPEINOIaBaTENIEM 110 BOIIPOCY BbIOOpa yueOHOM JIUTEPaTypPhI;

0) 4eTKO BBISICHUTE BCE YCIIOBHS TECTUPOBaHMs 3apaHee. 3HaTh, CKOJIbKO TecTOB Bam Oyxer
IIPEMIOKEHO, CKOJIBKO BPEMEHU OTBOJUTCS HA TECTUPOBAHUE, KAKOBA CUCTEMA OLIEHKH PE3YJIbTATOB U
T.J.

B) MpHUCTyNas K paboTe C TeCTaMH, BHUMATEIBHO M JI0 KOHIIAa TPOYTHTE BOMIPOC U Mpejyiara-
eMble BapuaHTbl OTBETOB. BriOepure mnpaBuibHblE (MX MOXKET OBITH HecKoJbko). Ha oraenbHOM
JIMCTKE OTBETOB BHIMHIIUTE U(PPY BONPOCca U OYKBbI, COOTBETCTBYIOIINE MTPABHIBLHBIM OTBETAM;

I') B Ipolecce PelIeHUs >KEIaTelbHO MPUMEHITh HECKOJIBKO IMOJAXOJI0B B PELICHUU 3a/laHMs.
OTO MO3BOJSET MaKCUMAJIbHO THOKO ONEpPUPOBaTH METOJAMHM PpELICHMs, HaxoJsd KaxAbld pas
ONTHMAaJbHBIN BapUAHT.

1) ecau Bel BeTpeTuinm upe3Bbl4aiiHO TPy AHBIHN 11 Bac Bonpoc, He TpaThTe MHOTO BPEMEHH Ha
Hero. [Iepexogute k npyrum tectam. BepHurech K TpyJHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeNIbHO OCTaBbTE BpEMs Ul IPOBEPKHU OTBETOB, YTOOBI U30€KaTh MEXaHUYECKUX OIIM-

OOK.
Kpumepuu oyenusanus
Tabmuua 8. Kpumepuu oyenusanus pe3yiomamos mecmuposanus
Onenka

HEYJIOBJIETBOPUTEIBHO YZIOBJIETBOPUTEIBHO XOpOLIO OTJIMYHO

0 6amioB 3 6auia 4 Gayna 5 6amioB
Menee 50 % npaBunbHO BbI- | 50-70%  mpaBwibHO | 71-85% npaBuib- | 86-100% mnpaBuiib-
MIOJIHEHHBIX 3aJJaHUH. BBITIOJTHEHHBIX 3a/1a- | HO BBINOJIHEHHBIX | HO  BBIIOJIHEHHBIX

HUI. 3aJIaHUMN. 3a1aHUM.

5.3. 3apanus aJs1 1a00OPaATOPHBIX 3AHATHIH

(Konmponupyemvie komnemenyuu 11K-3)

JIaGopaTOpHBIN MPAKTUKYM SBJISIETCS] BaXKHBIM 3JIEMEHTOM OOy4YeHHs, T.K. IPUBUBAET HABBIKH
CaMOCTOSITENTbHON pabOTHl Ha Pa3IMYHOM JIAOOPAaTOPHOM 00OPYIOBaHUH, YMEHHUE MOJIb30BATHCS pa3-
JMYHBIMA U3MEPHUTENFHBIMHA IPUOOPAaMH U HHCTPYMEHTaMH, PAKTHYECKOTO OCBOCHUSI Pa3TNIHBIMH
METOAMKAMHU U3MEPEHUs TapaMeTpoOB MaTepruaioB. B pamkax JUCHUIUIMHBI CTYACHTHI JOJKHBI BbI-
HOJHUTH 8 7a00PaTOPHBIX paboT, OXBATHIBAIOIINX MPAKTUIECKU BCE Pa3/elbl TEOPETHIECKOTO Kypca.
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Ipumep munoeoii 1abopamopHoll pabomul

«MeTobl U cpe/ICTBA UCCIIEIOBAHMS BEIIECTBA B HAHOKPUCTAIIINYECKOM COCTOSTHU
Lens paboTsI:
1. O3nakomieHHe ¢ POTOITEKTPUUECKUMHU CBOMCTBAMHU MOIYIIPOBOIHUKA.
2. DKCIEPUMEHTAIBHOE ONPEEIIEHUE BPEMEHH )KM3HH HEPABHOBECHBIX HOCUTENEH B IOIYIIPO-
BOJIHMKOBBIX 00pasliax METOA0M peflakcaluu (OTONPOBOAUMOCTH.

Koumponvhvie sonpocst u 3a0anus 011 00nycka u coavu pabomol

1.Kakue HOCuTENN 3apsiaa Ha3bIBAlOTCS PAaBHOBECHBIMU, a KAKHE - HEPABHOBECHBIMU?

2. [lpuBeaure cxemy J1abOpaTOPHOrO CTEHJA JUTsl U3MEPEHHUsI BpEMEHH JKU3HU HOCUTENEH 3apsia.
3. [lepeuncnure MeXaHU3MbI OTJIONICHUS U JaiiTe KPaTKyI0 XapaKTepPUCTHUKY.

4. Ilpumenenue 3akoHa 3akoH byrepa-Jlambepra-bepa Ha npakTHke.

5. Kakue MexaHu3Mbl reHepaluu IpUBOAT K MOSBICHUIO CBOOOIHBIX HOCUTENEH 3apsiia?

6.Yto Takoe BpeMs KU3HM HOCUTENEH 3apsina?

7. laiiTe onpeaeneHne u3aydaTeTbHON 1 0e3u3TydaTeTbHOM peKOMOWHAIIAH.

8. KakoBbI 0oCHOBHBIE MeXaHU3MbI pekoMOuHaru HH3?

9. BeiBeauTe BhIpakeHUE, ONUCHIBAIOIIEE cal (hOTOMPOBOIUMOCTH.

10. Kak MeHsieTcst BpeMsl )KU3HHU HOCHUTEJEH 3aps/ia C yBEIUUYEHUEM KOHIIEHTPAIUKU IPUMECH?

Memoouueckue pexomenoayuu

Ilepen HayamoM 1a00paTOPHOTO MPAKTHUKyMa MPOBOJIUTHCS BBOJHOE 3aHATHE. B paMkax BBOI-
HOT'O 3aHSATHUSl CTYJIEHThI 3HAKOMSTCS C jJabopaTopuel, IPOXOAST BBOAHBIN MHCTPYKTaX MO TEXHHUKE
6e30macHoil paboThI C U3MEPHUTEIBHBIM 000PYAOBAaHHEM U TOXKAPHON OE30MACHOCTH, A0 HUX JOBOJIAT-
csl e W 3a/ladd NMPaKTHKyMa, OpraHu3alvs M MOpsAIOK BbINoJdHEeHHs padot. Ilpu HeobxomumocTu
(bopMHpYIOTCS KOMAHBI 7SI BBIIOJIHEHUS paOOT MaJIbIMU TPYIIIaMHU.

BrinonHeHne kax 101t 1a60paTopHOit paboThl CKIIabIBACTCA U3 CIAEAYIOUINX ITAIOB.

1. CamocTosiTeIbHAsI MOATOTOBKA CTYAeHTOB K padore. [lepen HauagoM pabOThI CTYACHTHI
JTOJIKHBI YETKO MPEJCTAaBISATh ceOe 1enb paboThl, 3HaTh CXEMY, METOJ] U3MEpEHHs, (PU3UUYECKYIO CYIII-
HOCTh OKHJAEMBIX DPe3yibTaToB. JloJKeH ObITh MOATOTOBIIEH MPOTOKOJ M3MEPEHMH, COJepKalluii
TaOJIMIBl U 3allMCU PEe3yJlbTaTOB M3MEPEHUH M OCHOBHbBIE pacueTHble (opmynbl. CTyIeHTHI, He
MOJTOTOBUBIIMECS K paboTe B COOTBETCTBUH C ITUMU TPeOOBAaHUAMH, K BBIIOJHEHUIO PaOOTHI HE J10-
Ty CKaroTCsl.

2. IIpoBenenne IKcepuMeHTA. JTOT 3Tall OCYLIECTBIISIETCS B COOTBETCTBUU C METONYECKUMU
YKa3aHUSAMH, KOTOpPHIE COJIEpP)KaTcs B OMMCAHWU K KaxkJaou paborte. JlaboparopHble mM3MepeHHs Ha
CTEHJIE CTYJCHT MOXXET HayaThb TOJBKO IOCJE coOece0BaHus ¢ MpernojaBareieM U MOJyYeHHUs COOT-
BETCTBYIONIETO JI0MycKa. JIio0ple U3MEHEeHHs B CXeMe MPOBOJSATCS MPU OTKIIOYEHUH CXEMBI OT UCTOY -
HUKa HanpshkeHus. Pe3ynbTaTsel M3MepeHus NpoBepstoTes npemnojaaBatenem. [lpu padore B naboparo-
pUM HEOOXOJIMMO CTPOTO BBHIMOJHATH BCE MpaBHJIa TEXHUKU O€30MACHOCTH U yKa3aHUs MpernojiaBare-
J8l.

3. CocTaBJjieHHe 0TUYeTa 0 NMpoAeJaHHON padore. OTYET JOKEH COAECPKATH UCUEPIBIBAOIINE
JTaHHbIE, KaK O LIeJI1 paboThl, TaK U O pe3yJIbTaTax B CIEAYIOLIeH MoCIe10BaTeIbHOCTH:

— 3aJ1aHue;
CX€Ma yCTaHOBKHU U ONHCAHUE METOAUKU U3MEPEHUN;
— TEepBUYHBIE SKCIIEPUMEHTAIbHbIE PE3YJIbTATHI 32 MOJMUCHIO NTPETIO1aBaTeNs;
—  pe3ynbTaThl KOMIIBIOTEPHOH O0OpabOTKM SKCIEPUMEHTAJIBHBIX JAaHHBIX, BKIIOYAs
rpaduku, TaOJIUIIBL;
— o01mue BbIBO/IBI 0 paboTe U 3aK/II0UEHHE, O KAUeCTBE UCCIIEI0BAaHHBIX MaTepHasIoB.

Texct ordera IOMKEH OBITh HANKMCAaH aKKypaTHO W pa30OpPUMBO OT PYKM HJIHM TPEICTABICH B
BUJIE paclevyaTKy, IMOcCie KOMIbIOTEPHOH BepcTKH. B 000X cilyyasiX TEKCT IOJKEH NpPeACTaBISThH
co0o¥ JIornYeckoe M3JI0KEHUE cyliecTBa Bompoca. Henomyctumo npusenenue Gopmyi, tadmui 6e3
pa3bsiCHEHUI Bcex 00O3HaueHMH M cokpamieHuil. OT4eT JOKEH ObITh MOHATEH Ui KaXA0ro 4u-
TaIoMIero 0€3 KaKMX-JIMOO0 JOTOHUTEFHBIX BOMPOCOB K COCTABUTEISIM OTUETA.
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Kpumepuu oyenusanus

O11eHHBArOTCS CIISAYIONINE ATAIbI JIA00PaTOPHOU PaOOTHI:
1. BeInonaHeHHE SKCIIEPUMEHTATIBLHON YacTH paboThlI.
2. O6paboTka pe3yJbTaTOB U MOJITOTOBKA OTUETA O BBIMOJIHEHHOUW padoTe.
3. 3amuTa pe3ynbTaThl 1a00paTOpHOI pabOTHI.
CTyneHT BBINOJIHUBIIUI U 3alIUTHUBIIMN Bce J1abopaTOpHbIE pabOThI MO JUCIHMILIMHE IMOJIy4aeT B

KoHIle cemecTtpa 21 Gamn. Kaxkmas maboparopHasi paboTa B 3aBUCHMOCTH OT CTETICHH CJIOKHOCTH U
BOKHOCTHU TE€MBI OlleHuBaeTcs MHANBUAyaTbHbIM OamuioM (K). [llkana onieHnBaHust 1a00paTOPHBIX pa-
00T ycTaHaBIMBAETCS B HaYalle CEMECTPA U JIOBOJUTCS 0 CBEACHUS 00YJarOIIUXCS CTYICHTOB.

Tabmuma 9. Memoouxa oyerusanue 8binoIHeHUs IMAN08 1AOOPAMOPHOL pabomvl

Ne PeiiTHHTOBBII
Buja srana
n/n 0aJL1
1. JIomyCcK ¥ BBIMOJHEHUE YKCIIEPUMEHTAIBLHON YacT paboThI 03K
M
2. [IpencraBienue oTuera o Tpedyemoit hopMme B K caaue paboThl 0.2K
b
3. 3amuTa paboThI 05K

[Ipumeuanue: K — konudecTBo 0amioB, OTBOJAUMOE B paMKaxX PEUTUHTOBOM CHCTEMbI Ha JAaHHYIO pa-

00Ty, KOTOpOE OMpeeiaeTcs MpenoaaBareyeM B Hauaie 1abopaTopHOro Kypcea.

5.4. IlpomeskyTOuHAsl aTTECTALMS
(Koumponupyemvie komnemenyuu I11K-3)

I/I3y‘IGHI/I€ JAUCHUILIAMHBI 3aBEPIIACTCSA YCTHBIM 3K3aMCHOM. HpI/IMepHBIf/'I MEpCUYCHb OCHOBHBIX

BOIIPOCOB K 3K3aMCHY IMPHUBCIACH HUKC:

1.

SOXPN LW

=)

11

[Tonsatne xuMuveckoil cBs3u. Bunsl xumuueckoil cBsizu. OCHOBHBIE OCOOCHHOCTH M XapaKTEpH-
CTHKU.

IToHsITHE KPUCTAIIIIMYECKON PEIIETKU. JJIEMEHTapHAasl AUEHKa U €€ XapaKTePUCTHKHU.
Tunel kpuctasmmmyeckux cucrem. Pemerku bpase.

Crioco0bI onucanus KpUCTAIIOrpaguuecKux MIOCKOCTEeN U HampaBIeHHH

[Tonstue daspl. DazoBasi cTpyKTypa TBEpAbIX Ted. Pa30Bbie qUArpaMMbl COCTOSHUS.
OCHOBHBIE 3JIEMEHTBI 30HHOU CTPYKTYpbl TBEPABIX TEJI. DHEPreTUUECKUE YPOBHU U 30HBI.
Oco0eHHOCTH PHEPTeTHYECKUX 30H MOIYIPOBOJIHUKOB, METAIIIIOB U AUAIECKTPUKOB.
[Tonsitre hazoBoro mpocTpancTBa. [LITOTHOCTH 3JIEKTPOHHBIX COCTOSHHIA.

Pacnpenenenne ®epmu-/{upaka, Makcpemia-boasiiMana 1 0COOEHHOCTH UX PUMEHEHHSI.

. OcHOBHEIC ITIOJIOKEHHUS YUCHHA O DJJICKTPOIPOBOAHOCTH MCTAJIOB B paMKaxX KJIIACCHUYCCKOIo H
KBaHTOBOI'O ITOAXOJ0B.

. TeMnepaTypHa;I 3aBUCUMOCTDB YACIBbHOT'O COIIPOTHUBIICHUSA ITPOBOJHUKOB.

12.Bnusaue cTpykTypHBIX 1e(EKTOB Ha YIETbHOE CONPOTUBIIEHHE POBOIHUKOB. [IpaBuino Matucce-

13
14

15.
16.
17.
18.

Ha, Hopareiima u JIunne.
. DNeKTpuYecKkre CBOMCTBA TOHKMX METAINIMUECKUX IIeHOK. Pa3MepHsbIil 3¢ dexT.
. OcHoBusie nonoxxenust reopun BKIL. ITonsitue TyrHenpHOTO KOHTakTa. OcobeHHocTn BAX TyH-

HEJIBHBIX KOHTAaKTOB - HOPMAaJIbHbI METAJUI - CBEPXIPOBOJHUK U CBEPXIIPOBOJHUK — CBEPXIIPO-
BOJITHUK.

Mertaiisl ¢ BBICOKAM yI€IbHBIM CONPOTHUBIIEHUEM.
Mertaibl 1 METAJUNINYECKHUE CILIABBI C BBICOKUM COIPOTUBIICHUEM.
[Tpumnon.

CoOcTBenHble monynpoBoaHukn. CTaTHCTHKa HOcuTenel 3apsma. TemmepaTypHas 3aBHCHMOCTh
ypoBHs epmu.
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19. IlpumecHple momynpoBogHUKU. CTaTucTMKa HOcUTENed 3apsiia. TemmeparypHas 3aBHCHMOCTD
ypoBHs Depmu.

20.YcnoBue 5eKTPOHENTPATLHOCTH B MOTYPOBOJHUKAX.

21.TeMnepaTypHa;[ 3aBUCUMOCTD SJICKTPOIIPOBOAHOCTU COOCTBEHHBIX H MPUMCCHBIX TTOJYIPOBOIHH-
KOB.

22 .HepaBHOBECHBIE HOCUTENHM 3apsia U MEXAHU3MBI KX PEKOMOMHALIMH.

23. B3auMoelicTBHE TOJTYIPOBOIHUKOB C AJIEKTPOMArHUTHBIM U3JTyYeHUEM. MEXaHU3MBbI MOTJIOIIE-
HUS CBETA MOTYIIPOBOIHUKAMHU.

24. CnexTpanbHas 3aBUCHMOCTh Kod(hduimenta moriomieHus. Kpailt ¢pyHIaMeHTaIbHOTO TOTJIONIE -
HUSL.

25. 3akon byrepa — JlambepTa - bepa.

26.DoTONpPOBOAMMOCTH MOTYIIPOBOJHUKOB. Pemakcays (pOoTONpOBOAUMOCTH.

27. DACKTPONPOBOJTHOCTH IMOTYITPOBOJHHKOB B CHIIBHBIX JJIEKTPUUECKHX TOJIsiX. [TosreBbie 3pQeKThI.

28.2¢dexr 'anna u 061acTH IPUMEHEHNS

29.TepmoransBanoMarauTHbIE SGHEKTH B METAIIAX U TIOTYPOBOIHUKOBBIX MaTepUaax.

30. KoHTakT MeTauI-noaynpoBOJHUK: YHEPIrETUUECKUE AMArPaMMBbl, CBOMCTBA U IIPUMEHEHHE.

31. KpeMHuii: cBOWCTBa, MOJTYyYEHUE U IPUMEHEHUE.

32. I'epmaHuii : CBOMCTBA: MIOJIyYEHNUE U IPUMEHEHHE.

33. Apcenua rajuvs: CBOMCTB, OJyYEHHE U IPUMEHEHNE.

34. KapOuz kpeMHHUs: CBOICTBa, MOIy4YeHUE U IPUMEHEHHUE.

35. DeKTPONPOBOIHOCTD MPOCTBIX M CIOKHBIX AUIEKTPUKOB. OCHOBHBIE MEXAHU3MBI IIPOBOIUMO-
CTH.

36./lussekTpuueckas MPOHULAEMOCTh. [IOHATHE MONSIPU3AINK UAJIEKTPUKOB. MeXaHU3MBbI TIOJISPH -
3aluu.

37. IM3AEKTPUKYU B CUIbHBIX 3JIEKTPUYECKUX MONIAX. Buel anexrpuyeckoro npodos. [Tonsarue snex-
TPUUECKON IMPOYHOCTH JUAIIEKTPUKOB.

38. Kepamuka: kinaccudukanus, MUKpOCTPYKTYypa, I10JIy4eHHE U IPUMEHEHHE.

39.Curamisl: knaccudpukaiys, MUKPOCTPYKTYpa, MOJIyIE€HUE U TIPUMEHEHHE.

40. O6mmue ceenenust o maraeruzme. Omnpit ['eprnaxa - LltepHa.

41. JlazepHsbie cTEKIIA.

42. Knaccudurarus MaTepraioB 10 MATHUTHBIM CBOMCTBAM.

43. 3aBUCHMOCTh MarHUTHBIX CBOWCTB ()eppOMArHeTHKOB OT BHEMHUX (hakTopoB. Dddekt bapkrayse-
Ha. MarnuTHas Touka Kropu.

44. MarauToTBepAble MaTepuabl: CBOMCTBA U IPUMEHEHUE.

45. MarauToTBep/iple MaTepHajbl: CBOWCTBA U IPUMEHEHHUE.

46.Knaccudpukanys HaHOMaTEPHATIOB.

Memoouueckue pexomenoayuu npu NOO20MOBKe K IK3AMEHY

[TonroToBka cTy/1€HTOB K 9K3aMEHY BKJIIOYAET MPOpabOTKy JEKIHMH, B TEYEHUE CEMECTpPa U He-
IIOCPEJICTBEHHYIO IIOArOTOBKY B JHM, IIPEALIECTBYIOIIME JK3aMEHY, BKIIIOYas, MOATOTOBKY K KOJI-
JIOKBUyMaM, TECTUPOBAHMIO, BBIMIOJIHEHUIO JJAOOPATOPHBIX Pa0OT U UX 3alLUTY.

JU11 NOArOTOBKM K OTBETaM Ha SK3aMEHALIMOHHBIE BONPOCH! (OHU BBIJAIOTCS B KOHIIE CEMECT-
pa) CTYJIEHT JI0JIKEH MCIIOJIb30BaTh HE TOJIBKO KypC JICKIHH, HO 1 OCHOBHYIO U JTOTIOJHUTEIbHYO JIU -
TepaTypy AJis BEIpaOOTKH YMEHUS 1aBaTh Pa3BEPHYThIE OTBETHI HAa IIOCTABJIEHHBIE BOIIPOCHI.

B xozme moAroToBku K 3K3aMeHY CTYAEHTY HEOOXOJMMO oOpaliaThb BHUMaHHME HE TOJIBKO Ha
YPOBEHb 3alIOMUHAHUS, HO U Ha CTEIECHb IIOHMMAaHUs M3y4aeMbIX BOIIPOCOB. MEXaHUYECKOE 3all0OMU-
HAHUE YUCJIOBBIX 3HAYCHUM XapaKTEPUCTHK MAaTEpUAIOB HE PEKOMEHIYETCs, HO CTYyAEHT JOJDKEH OT-
YETIUBO IPEICTABIATh cede MOpAJOK 3TUX BenuuuH. HemocpeacTBeHHas MOArOTOBKA CTYAEHTA K 3K-
3aMEHY JOJDKHA B PasyMHBIX MPONOPLHAX COYETATh M 3allOMUHAHUE, U MOHMMAHWE IPOrPAMMHOIO
MaTepuana.
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Kpumepuu oyenusanus

ITo uroram sK3amMeHa CTyJIEHTY, U3 MaKCUMaJIbHOTO KOJIMYECTBa OaylioB, KoTopoe cocrasiseT 30,

BBICTABJIACTCS:

1)ot 27 mo 30 GayoB, eciu BIafeeT MPOrpaMMHBIM MAaTEPHAIIOM T10 JUCIUTUIHHE B IIOJTHOM
o0BeMe; T0CTaTOYHO TITyOOKO OCMBICTUBAET AUCHUIUIMHY, HCUEPIIBIBAIOIIE OTBEYAET HA BCE BOMPOCHI;
yMeeT aHaJIM3UpOBaTh, CPABHUBATH, KJIACCU(UIIPOBATH, 0000IIaTh, KOHKPETU3UPOBATh U CUCTEMATH-
3UpOBATh U3YUYCHHBIN MaTepuall, yCTaHABIUBATh MPUUNHHO-CIIEICTBEHHBIE CBSA3H; YETKO OPMHUPYET
OTBETEHI;

2)ot 24 1o 26 6anmIoB, eciy BiIaACeT MPOTPAMMHBIM MAaTEPHUAIOM ITOYTH B TIOJTHOM 00BeMe
(uMeroTCs MPOOEITBI TOJTBKO B HEKOTOPHIX OCOOECHHO CIIOKHBIX pa3ziesiax); CaMOCTOSITEIbHO M OTYACTH
P HABOSIIIMX BOMPOCAX JIaeT MOJHOLIEHHBIE OTBETHI HA BOMIPOCHI; HE BCET/a BhIENsAeT Hanboee
CYIIECTBEHHBIE, HE JIOMYCKAET BMECTE C TEM CEPbE3HBIX OIIMOOK B OTBETAX;

3)ot 15 mo 23 6ansos, eciu BlaJeeT OCHOBHBIM 00bEMOM MPOrPaMMHOTO MaTepHana o Juc-
[UIUTUHE; IPOSBIISIET 3aTPyAHEHHS B CAMOCTOATENBHBIX OTBETAaX, ONEPHPYET HETOUHBIMU (OPMYJIH-
POBKaMU; B IIPOIECCE OTBETOB JIOMYCKAET OIIUOKH MO CYIIIECTBY BOIIPOCOB.

B ciydasix, korga o0y4Jaroniuiicss He OCBOMI 00s3aTeIbHBI MUHUMYM IIPOTPaMMHOT0 MaTepHasia
MO TUCIUIUINHE, HE CITIOCOOEH OTBETUTH Ha BOMPOCHI JaKe MPH TOTIOTHUTEIbHBIX HABOSIINX
Bompocax, BeictaBisiercss 0 6aymioB. CTyneHT, HenoOpaBiwii 36 0aJIOB B X0J1€ TEKYIIEro U pyOeKHO-
ro KOHTPOJIA, K 9K3aMeHy He Jlomyckaercs. Huke mpuBeieHbl KPUTEPUH U TTOKA3aTeNH OLCHUBAHUS
MIPOMEKYTOYHON aTTECTAIHH.

Tabauya 10. Kputepuu ¥ oKa3aTeau OICHUBAHUS MPOMEKYTOYHON aTTECTAIlUN

[llkana mo TpaAUIIMOHHON MATHOATUIEHON CUCTEME
ba30Bblil ypoBEHb IIpoBUHYTHII Bricokuii
Heynosnersopu- YAOBJIETBOPUTENIBHO /And. YPOBEHb YPOBEHb
TEJIBHO 3a4eT xopomo/ 1ud. 3aueT oTnU4HO/ ud. 3a9eT
[Ikana no 6aJIIbHO-PEUTUHTOBOM CHCTEME
36 — 60 61 — 80 | 81— 90 | 91— 100

6. Meroguyeckue MaTepuaJbl, ONpeAe/sione Npoueaypbl OLeHMBAHUS 3HAHUI,
yYMeHHii, HABBIKOB H ONIbITA 1eSITeJIbHOCTH

Tabruya 11. Pe3ynbTaThl OCBOGHUS YU€OHOH JUCIMITIIMHBIL, [TOJUIEXkKAIUE IPOBEPKE

Pe3yabTarhsl 00yue-
HHA (KoMITe-
TEeHIMH)
Crniocoben po-
BOAWTH aHAIMU3 MpHU-
yuH Opaka  mpu
W3TOTOBJICHUM H3J1e-
JIAM MHKPOJJIEK-

OcHoOBHbBIE TOKA3aTeJU OLEHKH
pe3yJabTaToB 00y4eHust

3HaTh:

- OCHOBHBIC 3aKOHBI, OTIMCHIBAIOIINE 3aKOHOMEPHOCTH MPOIECCHl U SBJIC-
HUs MPOTEKAIOIINE B MaTepuaiax pa3iIudHON MPUPOILI(TTPOBOAHHUKH, TIO-
ITyTIPOBOTHUKH, TUAJICKTPUKH, MarHUTHBIC MaTepuaisl) - (31).

- KJacCU(UKaINI0, CBOMCTBA, TEXHOJIOTHIO TMOJYYCHUS W TPUMEHEHHS

TPOHMKH U JaBaTh
pPEKOMEHJAlMU 10
UX YCTPAaHEHUIO W
NPEIYIPEXKACHUIO -
(TIK-3):

v' TIK-3.1 Bpiss-
JSIeT TeXHOJIOTHYe-
CKue (paKTOpbI BbI-
3BIBAIOIINE TTOTPEIII-
HOCTH M3TOTOBJIE-

OCHOBHBIX MaTE€pUaJIOB JICKTPOHHOUN TEXHUKH - (32);

- (u3MUecKue OCHOBBI 0a30BBIX METOJIOB U3MEPEHUS U KOHTPOJISI CBOMCTB
MaTepHajIoB AJICKTPOHHON TeXHUKH - (33);

— OPpUHOUIIBI, METOJAbI U CPCACTBA BBINTOJIHCHUSA paCYC€TOB U BBIYUCIIUTCIIb-
HBIX paboT(34);

YMmeTh:

- 7enaTh 0OOCHOBAHHBIN BBIOOP MaTEpUAOB JJIsi KOHKPETHOTO MPUMEHE-
HUS B TEXHOJOTUU W3JICTUHN JICKTPOHHON TEXHUKH C YIETOM HOBEACHUS
CBOﬁCTB, OKCINIYAaTallMOHHBIX XapaKTCPUCTUK M BJIMAHHUS HA WX BHCIIHHUX
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HUS U3JeINIA MUK-
PORIEKTPOHUKH.

v TIK-3.2. laer
MIPEIOKEHUS 10
JTUKBUIAINH Opaka
B IMPOU3BOJCTBE U3-
JIeIU MUKPODJIEK-
TPOHUKH.

v TIK-3.3.
[Ipennaraet BHECE-
HHE U3MEHEHUI B
TEXIPOLECC.

¢axTopos - (V1);

- paboTatb ¢ HH()OPMAITMOHHO-CIIPABOYHBIMU U TTOUCKOBBIMU CUCTEMaMH
JUIST TIOMCKA JaHHBIX IO MaTepuajgaM >SJEKTPOHHOW TEXHHKU M WX
CBOICTBaM, OPUEHTHPOBAHHO Ha peIIeHHE 3a1ad B MPOPECCHOHATHHON
obmnactu - (Y2);

- WICTIOJIB30BaTh MaTeMaTHUECKUI amiapar Jjisl pacyera CBOMCTB MaTepu-
aJI0B M UX XapaKTepucTuK - (¥Y3).

Baanersn:

- HaBbIKAaMH MaTeMaTHYeCKOH 00pabOTKH SKCIIEPUMEHTAIBHBIX Pe3yiIbTa-
TOB Il OLEHKH IMOTPELIHOCTH U3MepseMON (U3UUECKOM BEIMUYMHBI -
[K-1(B1);

- HaBBIKAMH CAMOCTOSITEJIbHOTO N3yYEHUsl CIELUAIbHOM JInTepaTyphl AJs
pelieHusi KOHKPETHBIX 33/1a4 MaTepHalOBETYECKOTO acreKkTa B mpodec-
CHOHAJIBHOU obOactu - (B2).

- pabotaths ¢ coBpeMeHHBIM- (B3)u cpencrtBamu u3mMepeHus U KOHTPOJIS

PaMO3IEKTPOHHBIMU IPUOOPaMU;
- IPOBOJUTH MHCTPYMEHTAJIbHBIE U3MepeHus- (B4);

Tabauya 12. Omanvl popmuposarus KomMnemeHyuu u UCHOIb3yemble CPeOCMBa OYeHUBAHUSL

Ne| Cocras

®opMHpOBaHNe 3JIEMEHTOB KOMIIETeHIIUH

(cm., pasn.5, Ta6n.7)
3. Tecmuposanue
(cm., pasn.5, Ta6:1.8)
4.9x3ameH

(cm., pasn.5, Ta6:1.10)

moe U n0020MOoBKa omuema
0 8bINOIHEHHOU pabome.
(cm., pasn.5, Ta6:1.9)

3. Tecmuposanue(cM.,
pazn.S, Ta6m.8)

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

5. Ox3amen(cMm., pa3a.s,
Ta61.10)

1. | Conepxa- | 31,32,33,34 V1,¥2,V3 B1,B2,
HHE B3,B4
JTarnoB
2. Buapr 1. JIexuun 1.JTabopaTopHbie pabOThI 1. JJabopaTopHsbIe pa-
sanstuil | 2.KoHCynbTanuu 2.CamocrosTensHas pabora | OOTHI
3. CamocrosTebHas 2.CamocrosTenbHas pa-
pabora 6ota
3. | CpenctBa | 1. llocewenue 3ans- 1. /lonyck u evinonnenue na- | 1.3awuma pesynoma-
orneHuBa- | mui (cM., pasa.s, bopamopnoil pabomet (CM., | mos 1abopamopHou pa-
HUS Tabu. 6). pazn.S, Ta6m.9) oomuwi(cM., paz.s,
2.Konnoxeuym 2. Obpabomka pe3yroma- Ta61.9)

2. Tecmuposanue(cMm.,
pas3n.5, Ta6mn.8)

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

4. Dxzamen(cM., pasa.s,
Ta6:m.10)

YpoBeHb cHhOPMUPOBAHHOCTH JIEMEHTOB KOMIIETEHIIMN B paMKax W3YUYEHUs! JAHHOW TUCIIUILIN -
HbI BKJIFOUAET YETHIPE YPOBHS:
® HU3KULL YPOBEHb(OYEHKA «HEeYO081emE0pUmMenbHo») XapaKTepu3yeTcst TM00 OTCYCTBHEM,

1100 YaCTUYHON CHOPMUPOBAHHOCTHIO JIEMEHTOB KOMITETEHIIHI;
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® 0a308blll YPOBEHb (OYEHKA «)YO08IeMBOPUMENbHOY) IBIAETCS 0053aTeIbHBIM IS BCEX
00ydJaromuXcs M0 3aBEPIICHUN OCBOCHUS JUCIUTUINHBI, B TICJIOM 3JICMEHTHI KOMITCTCHITUH

c(hOpMHUPOBAHBI;

® IPOOBUHY MBI YPOBEHD (OYEHKA «XOPOUL0») XapaAKTEPU3yeTCs MPEBBIIIEHUEM MUHIUMAJIb-
HBIX XapaKTEPUCTHK CHOPMUPOBAHHOCTHA KOMIIETCHIINH TI0 3aBEPIICHUH OCBOCHUS JTHUC-

OUITIIWUHBI,

® 8bICOKUIL YPOBEHb (OYEHKA «OMAUYHO») XaPAKTEPU3YETCs MAKCUMaIbHO BO3MOXKHOMN
BBIPAKEHHOCTHIO KOMITETEHIIMH U SIBJSIETCS] BAXKHBIM Ka4€CTBEHHBIM OPHUEHTHUPOM JUIS
CaMOCOBEPILIEHCTBOBAHMSI.
Huxe B Tabnuiie 13 npuBeneHbl 0011e XapaKTEPUCTUKU U KPUTEPUU OLIEHUBAHUS YPOBHS
OCBOCHUS HJIEMEHTOB KOMIETEHIIUHN 3aKPETICHHBIMU 32 IUCHIUTLTHNHOM.

Tabnuya 13. Obwue xapaxmepucmuku nokasamelieti U Kpumepues oyeHUBaHUsl
KOMIIETEHIIMM TI0 3Taram

Iloxka3zaTenn 3HATD YMeThb Baanersb
U KPUTEPUH
«OTINIHO Ob6namaer  daxTtuue- | YMeeT mpuUMeHsTh mo- | Biageer  TexHomoru-
(BBICOKHI1 YPOBEeHb) CKMMM H TEOpeTHYe- | JIyYeHHbIE 3HAHMS Ul | SMH B HM3y4aeMoH
CKUMHU 3HAaHUSIMU B | PELICHHUs  MPOU3BOJ- | IPEIMETHON 00IaCTH U
HpG)IGH&X I/I3y‘IaeMOI\/II CTBCHHBIX MW HMCCJIICOO- | HMECCT HaBBIKHN nux
o0jacTd C TIOHMMA- | BAaTENIbCKH  3a/lad B | COBEPIICHCTBOBAHUSI.

HUEM TpaHHUIl IIpUMe-
HUMOCTH.

n3ydaeMoi 00IacTi

«Xopouio»
(MpoABMHYTHII
YPOBEHb)

3Haer GaKThl,
MIPUHIIUIIBL, TPOIIECCHI,
oO11e IIOHATHS U
KaTeropyu B Mpeaenax
n3ydaeMoi 00JacTh

OO0amaeT auamna3soHOM
NPaKTHYECKHX  yMe-
HUM, TpeOyembIX aJis
pemieHust mpogeccuo-
HAJIBHBIX 33124

Anantupyer cBoe Io-
BEJICHUE K 00CTOS-
TCJIBCTBaAM B peH_IeHI/H/I
3aj1a4 B M3y4aeMoi
obnacTu

«Y IOBJIETBOPUTEIILHO»
(moporoBwblii ypoBeHb)

Oo0iamaer 6a30BBIMU
0o0LMMHY 3HAHUSAMU B
u3ydaeMoil o0actu

OO6nagaer OCHOBHBIMU
YMEHUSIMH, TPeOy-
€MBIMH TSI BBITIOJIHE-
HUS HECJIOXKHBIX 33124
B U3y4aeMoii 00sactu

CriocoOeH BBITIOIHATH
paboTHI B U3y4aeMou

00J1aCTH 10/1 KOHTPO-
JIeM .

«HeynosneTBopurenbHO»
(Hu3kuii ypoBeHb)

OTpbIBOYHBIC 3HAHUS,
IMyTacT OCHOBHBIC I10-
HSTHS U KATCTOPUH B
U3y4aeMoi 00JIacTH.

YMeHus He MO3BOJISIOT
BBITIOJTHUT HECIIOKHBIC
3a7a4M B U3y4aeMOM
001acTH, COBEpIIIACT
OLIMOKH.

UcnbiThiBaeT TPYAHO-
CTH MIPH PEIICHUU 3a-
Jlad B U3y4aeMoun
obnacTu Jaxe moxa py-
KOBOJICTBOM

7. Y4eOHO-MeTOaANYeCcKoe o0ecneyeHne JUCIHUIINHBI

OcHosHnas numepamypa

1. [TaceiakoB, B. B. MaTepuainsl anekrponHoii Texuuku: yued. / B. B. [Taceiakos, B. C. CopokuH. - 5-
e u3f., crepeotun. - CI16.; M.; Kpacaonap: Jlans, 2003. - 367 c.(477x3., bubnuorexa KbI'Y).

2. Marepwualsl 3JIEKTPOHHBIX CPEICTB [ DIEKTPOHHEIHN pecypce] : yuedHoe mocodue / F0. A. I'atunn, B.
JI. Tkamuy, I1. A. Kamaes [u ap.]. — DnektpoH. TekctoBblie nanubie. — CII6. : YauBepcurer UTMO,
2010. — 112 ¢. — 2227-8397. — Pexwum noctyna: http://www.iprbookshop.ru/67263.html
3.JIeroctaeB, H. C. Marepuanbl 2IEeKTPOHHON TEXHHUKHU [DJIEKTPOHHBIA pecypc] : yueOHoe mocobue /
H. C. JleroctaeB. — DneKTpOH. TEKCTOBbIE JaHHBIE. — ToMCK : TOMCKHI TOCY1apCTBEHHBIA YHUBEP -
CUTET CUCTEM YIPaBICHUS U paguodieKTpoHukH, 2014. — 239 c. — 978-5-86889-679-8. — Pexum
nmoctyna: http://www.iprbookshop.ru/72057.html
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Llononnumenvrnasn rumepamypa

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

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

3. DNeKTpoTexHn4yeckne Mmatepuanbl N nsgenusa: cnpasovyHuk / U. N. Annes, C. T.
KanraHosa. -

M. : PagmnoCodT, 2005. - 350.

4. 1.C. T'aeB Marepuaiibl 3J1€KTpOHHOM TeXHUKH. Taboparopublil npaktukym/ J1.C. I'aes, P.111.
Temes- Hanpuuk: Kad. baak. Yu-1, 2016- 99c.

5.Taes .C., Temes P.111. Matepuansi snekrporHoit Texuuku. Yacts 1. Yuebnoe nznanue. - Hamb-
ypk: Kab. — baak. Yu - 1, 2001, 63c.

6. I'aeB /1.C. Marepuaisl 371€KTpOHHON TeXHUKH. MeToauueckue pa3paboTKy [0 TeMaM U BOIIPOCaM,
BBIHOCHMBIM Ha CAMOCTOSITENIbHYIO paboTy CTyeHTOB. YuyeOHoe u3nanue. -Hanpunk: Kab. — bank. Yu
- T, 2002, 63c

7.T'aeB /1.C. , Temes P.ILI. MaTepuaisl 2JIeKTPOHHON TEXHUKHU. TecTOBbIE 3a1aHus )11 KOHTPOJIS 3HA-
Hui ctynentoB. —Hanpunk: Kab.-bank. YH-T, 2004.-59c¢.

Humepnem - pecypcoi

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

2. http://www.garant.ru/ - CnpaBouHast npaBoBasi cucrema «l'apanr».

3. http://www.consultant.ru/ -CnpaBounas npaBoBas cuctema «Koncymprantllmrocy.

4. http://www.studmedlib.ru - ObC «KoHCynbTaHT cTyA€HTa»

5. DneKTpoHHBIE BEpCUH KypHaJIoB: “@u3uka TBepAoro tena”, “XKypHas TeXxHUYeCKON Qpu3ukn’”,
“ITucbMa B sKypHaJI TeXHUYECKOH pusuku”, “Pusnka u TeXHUKA MOJYNPOBOAHUKOB” http://
journals.ioffe.ru.

6. www.nanonewsnet.ru — CaiiT o HaHOTeXHoJ0rusAX B Poccuu.

7. www.nanodigest.ru — IHTepeHeT - )ypHaJl 0 HAHOTEXHOJIOTUAX

8. www.nano-info.ru - CaliT 0 COBpeMEHHBIX JOCTH)KEHUSIX B 00JIACTH MUKPO- U HAHOTEXHOJIOT Ui

9. www.nano-portal.ru - [TopTan nmocssieH pa3BUTHIO HAHOTEXHOJIOTUH U UX BHEAPECHUIO B TIPOU3BO/I-
CTBO.

10. www.portalnano.ru/read/databases - ba3za nannbix ®enepanpHoro untepuer-noprana «Hanorex-
HOJIOTMH U HAHOMAaTEpUaJIbD».

8. IIporpamMHoOe o0ecriedyeHHe COBPEeMEHHbIX
HH(POPMALNOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHil

1. CTyneHThl IMEIOT JOCTYI K €IMHOMY 00pa3oBaTeIbHOMY ITOPTAITY, TJI€ MOTYT B OTKPBITOM JIOCTYIIE
MOJIb30BAThCSl PECypcaMM yueOHO-METOJUYECKON JIUTepaTyphl, SBISIOIIMMHUCS pa3pabOoTKaMu Bedy-
mux BY30B Poccun.

2. lns peWTHHIOBOIO KOHTPOJSI MCIIONB3YeTCs CHCTeMa KOMIIBIOTEPHOTO TECTHpPOBaHMs Ha 0aze
nporpaMMHoro obecrneuenust Moodle.

3. Ilpu BBINOJIHEHUH JAOOPATOPHOTO MPAKTHUKYMa CTYAEHTHI B 00s3aTEIBHOM MOPSAIKE MPOBOAAT 00-
paboOTKy SKCIEPUMEHTAIbHBIX JaHHBIX C MPUMEHEHUWEM IporpaMMHbIX makeToB Microsoft Exell,
MathCad (Academic MathCAD License).

4. B pamkax oOecniedyeHus NMPUMEHEHHUS] KOMIBIOTEPHBIX TEXHOJIOTUH B 00pa3oBaTeNbHOM IIpOLECCEe
UMEIOTCS CHElHMATU3UPOBAHHBIE KOMIIBIOTEPHBIX KJacca C COBPEMEHHBIM IPOTpaMMHBIM oOecreye-
HUEM U UMEIOIIIM BbIX0/ B IHTEpHET.

5. Iponyxtet 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 munensun 17E0-180427-050836-
287-197.

7. Apxuarop 7z (6ecrmataoe 110).

8. Ilporpamma s pabotsl ¢ pdf my6nukanusmu Adobe Reader (6ec-munatnoe 110).
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10 ITakeT maTemaTudeckoro ananu3a SMath Studio (6ecruiataoe I10).
11. Cucrema noctpoenne rpaduxo SciDAVis (6ecmatroe 110).
12. Cpena pa3paboTku BUpTyanbHbIX pubopoB MyOpenLab (6ecrathoe I10).

9. MaTepuajbHO-TeXHHUYeCKOe o0ecrieyeHrne padoThl

MartepuanbHO-TeXHUYECKY10 0asy JIs MPOBE/ICHHS 3aHATHH MO UCIUILUIMHE COCTABISIOT:

e  CIEUMAIN3UPOBAHHAST ayJUTOPUS], UCIONb3yeMas NpPU MPOBENCHUN 3aHATUN JIEKIIMOHHOTO
tuma Ne238, pacnonokeHHas mo azapecy: 360004, Kabapauno-bankapckas pecryOnuka, T.
Hanbumk, yn. YepnsimeBckoro, 175, yueOHbIi kopryc yHuBepcurera Ned (OMO),
OCHAILIEHHAs! MyJIbTUMEIMHHBIM ITPOEKTOPOM M KOMILUIEKTOM arIapaTypbl, TO3BOJISIOILEH Jie-
MOHCTPHPOBATh TEKCTOBBIE U IpahuuecKue MaTepHaibl;

e paboyee MECTO MpENoaBaTes;

e paloune MecTa CTYyJCHTOB;

® MeJoBas J10CKa.

MynbTrmMeMitHast — TIPE3eHTALMs, COINPOBOMKAAIOIIASl  JIEKIMIO, TO3BOJISET  IPEojaBaTelio
aKLIEHTUPOBATh BHUMAHUE CTYJICHYECKOM ayIMTOPHHN Ha KIIFOUEBBIX BOIPOCAX JIEKLHH.

JuciurrHa obecrieueHa:

® TECTOBBIM MaTepHallaMd B  3JIEKTPOHHOM oOyuwaromieil cucreme «Moodle» (OTKpbITHIH
YHUBEPCUTET);

®  KHIKHBIM (DOHAOM OMOIMOTEKY;

®  3JIEKTPOHHBIMU BEPCHUSAMU JIEKIMH 1 y4eOHUKOB.

JuctummnHa obecreueHa:

® TECTOBBIM MaTepHajlaMd B AJIEKTPOHHOI oOyuaromieit cucteme «Moodle» (OTKphITHIiM
YHHUBEPCHTET);

® KHWKHBIM (pOHIOM OUOIHOTEKH;

® 3JEKTPOHHBIMU BEPCUSMHU JIEKIIUN U YUEOHUKOB.

JlaGopaTopHble 3aHATHS 1O JAUCHUIUIMHE NpPOBOAATCA B Jjabopatopun «Matepuansl |
KOMITOHEHTBI TBEPJIOTEIBHOM 2NIEKTPOHUKI» U « TeXHOoIorus GyHKIIMOHAIBHBIX MaTepUAIOB U CTPYK-
TYp 2JEKTPOHUKH», OCHALLICHHOM CIIEIYIONMM 000py10BaHUEM U U3MEPHUTEIbHOIN TEXHUKOI:

1. JIaGopaTopHBIii CTEH/I 110 U3YUYEHUIO TEPMODJIEKTPUUECKHUX SBICHHM.

2. YcTaHOBKa MarHETPOHHOIO PACIbUIEHNsI MaTEPUAJIOB

3. YcTaHOBKa BaKyyM-TEpMUYECKOTO HAIbUIEHUS! TOHKUX TUIEHOK

3. YcTraHoBKa JUIsl U3MEPEHUS yI€IbHOIO COMPOTUBIIEHUS TOHKHUX IUICHOK.

4. JJabopaTopHBIN CTEH] U3YYCHHUS MAarHUTHBIX CBOMCTB.

5. JJabopaTopHBIi CTEH/I [0 U3MEPEHUIO YIEIILHOTO COTIPOTUBIIEHUS METOJIOM 4-X 30HI0B.

6. JlabopaTopHBINl CTEH]I IO M3MEPEHHUIO BOJBTAMIEPHBIX XapaKTEPUCTUK IOIYIPOBOJIHUKO-
BBIX JIEMEHTOB.

7. JJabopaTOpHBII CTEH]T IO MIEKTPOXUMUUIECKOMY aHOIUPOBAHUIO.

8. JlabopaTopHbIi CTeH ] U3MEPEHHs TapaMeTPOB MOTYIIPOBOIHUKOBBIX MaTEPUAIIOB MO pellak-
caruu (POTOMPOBOAMMOCTH.

9. I3mepuTenb XapaKTepUCTUK MOIYIIPOBOIHUKOBBIX TPUOOpoB JI2-56;

10. Ontuyeckuit Mukpockon Beicokoro paspemenus LATIMET-20.

11. YcraHOBKa KOHTaKTHON CBapKHu.

12. JIabopatopusiit ctenn uzmepenus IJC Xoma.

13. IlupoBbie BOIBTMETPBI, aMIIEPMETPbI, MOCTHI TIOCTOSHHOTO U MEPEMEHHOT0 TOKa, FeHepa-
TOPBI, OCHHIIIOrpadbl, HCTOUHUKH NMUTAaHUS, MYJIbTUMETPHI U JIP.

14. TIK-4 .

15. HoytOyk- 1 mir.

16. Ontnueckuii mukpockon MBC-1.

CTyneHTbl UMEIOT JI0CTYM uepe3 MIHTepHeT JOCTyn K ANIEKTpOHHOM oOydaromiei cucteme «Moodle»
(OTKpBITBII YHMBEPCHUTET), KOTOpasi MO3BOJISIET pa3MellaTh AIEKTPOHHBIE y4eOHbIe Kypchl B CBOOOIHOM
JIOCTYTIE JJIs CTYZIGHTOB YHHBEPCHUTETA.
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HpI/I TIPOBCACHNA 3aHATHH JIGKITMOHHOTO THIa, CCMUHAPCKUX 3aHATUI HCTIOJIB3YHOTCAL:
JIUUECH3UOHHOE nPOCpaAmMMmMHOe obecneuernue u c600600HO pacnpocmpansiemble npocpammbl.

Microsoft Office mumensus: JloroBop Nel35 or 22.05.2018, moroBop Ne 5-21100 ot
20.09.2017, ceptudmrar ot 29.11.2017, noroop 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,
noroeop Ne 1/01-12 or 01.12.2014, morosop Ne0331100002314000061-0003152-01 ot
25.11.2014, moroBop Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar ot 20.04.2009,
ceprudukar ot 18.06.2008, ceprudukar ot 12.10.2007, cepruduxar ot 14.03.2007;
apxuBatop 7z, Adobe Acrobat Reader nmieH3us: npegocTaBisieTcs: OECIUIaTHO Ha YCIOBUSIX
1o aapecy https:/www.adobe.com/ru/legal/terms.html;

Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome nuiieH3usi: mpeaocTaBisercs
OCeCIUIaTHO Ha YCJIOBHSX JIMIICH3MOHHBIX COTJIAIIICHWH HAa TPOTPaMMHOE OOECTeUeHHE C

OTKPBITHIM UCXO/THBIM KOJIOM o aapecy
https://code.google.com/intl/ru/chromium/terms.html.

JIn1st CTyZIeHTOB ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI CO3/IaHBI CTICIMANIbHBIC YCIOBHS IS
noimy4yeHust oopaszoBanus. CrielMaIM3MpOBAHHOE IMOMEIEHUE JUIl MHBAJIMIOB PACIONIOKEHO IO afpecy:
360004, Kabapmuao-bankapckas pecryomka, T. Hampunk, yin. YepHbnmeBckoro, 173, raBHBIN yueOHBII
KOpITyC YHUBEpCcUTETa, ayauTopust Nel45.

B memsix MOCTYMHOCTM TMOJydYeHHUs! BBICIIETO OOpa3oBaHMS MO OOpa30BaTeNbHBIM IPOrpaMMaM
MHBAIN/IAMHU U JIMLIAMHU C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBbSl YHUBEPCUTETOM O0ECTICUMBACTCS:
aTbTePHATUBHON Bepcrel opuImambHOro caifta B cetu «HTepHET 1151 CITa0OBUISIINX;
MPUCYTCTBUE aCCHCTEHTA, OKA3bIBAIOIIETO 00yUaroIIeMycsi HEOOXOIMMYTO TIOMOIIIb;

JUIS MHBAIW/IOB U JIMI[ C OTPaHMYEHHBIMU BO3MOXKHOCTSIMU 3JIOPOBbBS 1O CIIyXy — AyOnupoBaHue
BCIIyX CIPABOYHON HMH(OpPMAIMK O PACTUCAHWMHM YYEOHBIX 3aHATHIA; OOCCIICUCHUE HAJUICKAIIMU
3BYKOBBIMH CPE/ICTBAMH BOCIIPOM3BEACHNUS MH(POPMALHY;

JUISl MHBAJIWIOB M JIMI[ C OTPAaHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbBSI, MMEIOIIMX HapYIICHHs
OTIOPHO-/IBUTATENIbHOTO arlapaTa, co3JaHbl MaTePHAILHO-TEXHUUECKUE YCIIOBHS 00ECTICUMBAIOIIIE
BO3MOYKHOCTh OCCHPEIISITCTBEHHOTO JIOCTYIa OOYYarOIIMXCs B y4eOHBIC TIOMEIICHUS, OOBEKTY
MUTaHUs, TyaJleTHbIE W JpyrMe TOMEIIEHHs YHHUBEpPCUTETa, a TakKe NMpeObIBaHUSI B YKa3aHHBIX
MOMEUIEHUAX (HaJIMUYMe PACIIMPEHHBIX IBEPHBIX POEMOB, MOPYUHEN U IPYTUX IPUCHIOCOONICHNUI).

24


https://www.adobe.com/ru/legal/terms.html

JIuct uamMeHenuit (IONOJTHEHUI)
B paboueit mporpaMmme AUCITUTUTHHBI

51.B.JIB.02.02 «MATEPHAJIbI JIEKTPOHHOM TEXHUK/»

11.03.01- PaguorexHuka Ha 20 -20 y4eOHbIi roj

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

MOJITHUC

OT « »

2021 r.

/

b pacimnQppoBKa MOAIHCH

P.II1. Temes /

Jara
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