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1. lesqn 1 32124 OCBOEHHSI TUCHUILIHHBI

Leab u3yvyeHnsi IMCHUIUIMHBI — (hOpMUpPOBaHHE 0a30BBIX 3HAHUH, MO3BOJIIOLINX OPUEHTHU-
poBaThCs MPU PEIICHUH 3a]a4 BbIOOpa, MOTYUYEHUS M aHaIu3a (PyHKIMOHAIBHBIX U KOHCTPYKIIMOHHBIX
MaTepHaoB B IPOU3BOJICTBE U3/IEIUNA IIEKTPOHHON TEXHUKH.

3agauM JUCHMIIMHBI:

- O3HaKOMJIEHHE C OCHOBHBIMH THIIaMU MaTepHAJIOB 3JIEKTPOHHON TEXHUKHU U CBOMCTBaMH, Xa-
PaKTEepPU3YIOIIUMHU UX;

- ¢opMHpOBaHKE 3HAHUN 00 OCHOBHBIX IMPOLIECCAX U ABICHUAX, IPOTEKAIOIUX B MaTepuanax
ANEKTPOHHOW TEXHUKHU;

- pa3BUTHE YMEHUS aHAJTM3UPOBATh U CUCTEMATH3UPOBATh HAYYHO-TEXHUUYECKYIO HH(OPMALIHIO
NPUMEHHUTEIHHO K 000CHOBAaHHOMY BBIOOPY MAaTEPHUAIOB /ISl KOHKPETHOTO MMPUMEHEHUS B TEXHOJIOTUU
U3JIeNUil 3JIEKTPOHHOM TEXHUKH C y4ETOM CBOMCTB, HKCIUTyaTAllMOHHBIX XapaKTEPUCTUK U BIMSHUA Ha
UX BHEIIHUX (PaKTOPOB.

- (opMHpOBaHHE HABBIKOB TEOPETUYECKOIO pacyeTa U SKCIEPUMEHTAIBHOIO HCCIIEAOBaHMUS
OCHOBHBIX CBOWCTB MaT€pUAJIOB.

M3ydenue TUCIUIUIMHBI HAPaBJIEHO Ha MOJArOTOBKY CIIELUAIMCTOB, CIIOCOOHBIX pelaTh npo-
0J1eMbl, BOHUKAIOIINE MTPU SKCILTyaTalluy U3EIUN AIEKTPOHHON TEXHUKU C YUYETOM 00JIaCTH, TUIIOB
U 3a/1a4 MpOo(heCCHOHAIBHON AEATENIbHOCTH B COOTBETCTBHHU C MPO(EeCCHOHANBHBIMU CTaHJapTaMHU:

—06.005 «Cnenuanuct Mo H3KCIUTyaTallud PaJMOdJIEKTPOHHBIX CPENCTB (MHXKEHEP-3JIEKTPOHUK)Y,
YTBEPKJICHHBIN NpUKa3oM MUHHCTEPCTBA TpyJa U COLMAaIbHOU 3a1uThl Poccuiickon denepannu
or 31 wmtonsa 2019 roma N 540 (3apeructpupoBan B Muniocte P® 28 aprycra 2019 roga,
peructpannoHHbii N 55756).

—40.058 «MHxeHep - TEXHOJOI MO MPOU3BOJACTBY H3JEIUI MUKPO3JIEKTPOHUKN», YTBEPIKICHHBIN
NpuKa3zoM MuHuUCTEpCTBa TpyJa U colaibHON 3amuThl Poccuiickoin @enepanuu ot 03.07.2019
r. Ne 480H (3apeructpupoan Muntoctom Poccun 29.07.2019 r. Ne 55439).

2. Mecto nucuuimuiaiasl B cTpykrype OITIOII BO

JucuunnuHa « Matepuanabl 3J€KTPOHHOM TEXHUKHM» BKJIIOYEHA BapHATHBHYIO 4acTh OJOKa
b1.B.JIB.02.02 y4yeOHoro miaHa moarotToBku OakanaBpoB mo Hampasienuto BO 11.03.01 Papuorex-
HUKa 1o npodmro" MHTerpupoBaHHbIC CUCTEMBI 0€30TTaCHOCTH .

[IpernonaBanne AMCUMIUIMHBI Oa3upyeTcsl Ha 3HAHUAX, IIOJYYEHHBIX NpPU HM3YYCHHUU JIUCIIH-
minH(Moyner): "Martemartuka", "®usuka (oomas)", "Xumus".

OcBoenne yueOHON AUCUUIUIMHBI (MOIYJIS) MaTepUalbl 1 KOMIIOHEHTHI SJIEKTPOHHBIX CPEJICTB,
HEOOXO0UMO ISl TOCIIEYIONIET0 U3YUYeHUs AUCUUIUIMH (MOayel): «DneKTpoHuKay, «OCHOBBI KOH-
CTPYUpPOBaHUS U TE€XHOJOruMM npousBoacTBa POCy», «Dusmnka 31eKTpOBaKyyMHbBIX U MOIYNPOBOIHU-
KOBBIX MPUOOPOBY», « INEKTPOHHBIE TPUOOPHI, BHIITOJIHEHUS BHITYCKHOW KBATHU(PUKAIMOHHON pabOThI
U TIpUOOpETEHHsI 3HAHWH, YMEHHUI U HaBBIKOB, KOTOPBIE MO3BOJAT 00YyYaIOLIEMYCsl YACTHYHO IMPOJIe-
MOHCTPHPOBATH cleAyoIre 00o0meHHbie TpyaoBbie GyHKIH (OTD):

— DkenJjiyatanusi paanodieKTPOHHON anmapatypbl (mpodeccuoHanbHbiii ctanaapt 06.005
«CrnenuanucT Mo 3KCIUTyaTallud paguo3JeKTPOHHBIX CPEACTB (MH)KEHEP-3JIEKTPOHUK)», KOJ
B, ypoBens kBanudukanuu -5);

— Pa3padoTka eAMHUYHBIX TEXHOJIOTHYECKHUX MPOLECCOB U PEKOMEHAALMI 10 YCTPAHEHUIO U
npeaynpexaeHuIo Opaka B NPOU3BOACTBE u3aeni MHKPO3JIeKTPOHUKH
(mpodeccronanpubiii ctanaapt 40.058 «WHxkeHep - TEXHOJOr MO MPOM3BOACTBY H3ACTHUI
MHUKPORJIEKTPOHHUKI», KoJ B, ypoBeHb kBanudukanuu -6);

3. TpeGoBaHusi K pe3yJIbTaTaM OCBOCHMS TUCHUIIIHHBI

[Ipouiecc n3yueHus: AUCUUIUIMHBI HAMpaBieH Ha (OPMUPOBAHUE DIIEMEHTOB CIEAYIOIUX KOM-
nereHiui B coorBeTcTBUU ¢ ®I'OC BO u OIIOIT BO no nanHoMy HampaBiIeHUIO TOTOTOBKH:



npogeccnoHanbHbIX komnerenuuii (I1K):

— Cnoco0eH NpoBOAUTH AHAJIN3 NPUYHMH OpaKa NPH M3rOTOBJCHUH U3JeJMil MHUKPO3JIEKTPO-
HHUKH M 1aBaTh PeKOMEHJallu Mo ux ycrpaHeHuio u npeaynpexaenuio (IIK-3) (mpodec-
cuoHanbHBINA cTanAapT 40.058 NHkeHep-TeXHOIOT M0 MPOU3BOCTBY M3ACIUN MUKPOIJIEKTPO-
HUKH, TpyaoBasi pyHkuusa B/01.6 - Anaan3 npuyuH Opaka Npu M3roTOBJICHHHU M3AeTHI
MMKPO3JIEKTPOHHKH W pa3padoTka peKOMeHAANMii 0 MX YCTPAaHEHHI0 M Npeaylnpeskae-
HUI0).

Koa n HauMeHOBaHMe HHIMKATOPA JOCTHKEHUS] KOMIIETEHIUH:

v' TIK-B.3.1 BbIABIIsET TEXHOJOTHYECKHE (PAKTOPHI BBI3BIBAIOLINE MOTPEITHOCTH H3TOTOBICHUS 13-
JEIUI MUKPOSJIEKTPOHUKH.

v/ TIK-B.3.2. JlaeT npeaioxKenus 110 JMKBUAAIMU OpaKka B IPOU3BOICTBE M3IEIIUi MUKPODJIEKTPO-
HUKH.

v TIK-B. 3.3. [Ipeanaraer BHECEHHE U3MEHEHHI B TEXIIPOLIECC.

B pe3yabTaTe OCBOCHUA AUCHUIUINHBI CTYACHT JOJIZKCH:
v

3HATH:

v’ KIaccu(pUKaIMIO, CBONCTBA, TEXHOJIOTUIO MOJyYEHHs U IPUMEHEHHS OCHOBHBIX MaTEPUAJIOB
AIIEKTPOHHOU TEXHUKH;

v’ (pu3nUECcKre OCHOBBI 0a30BBIX METOIOB U3MEPEHHS M KOHTPOJIS CBOMCTB MAaTEPUAIIOB JIEKTPOH-
HOU TEXHUKH;

YmMeTh:

v’ nenath 000CHOBAHHBIN BRIOOP MATEPHAIIOB [l KOHKPETHOTO MIPHMEHEHHUS B TEXHOJIOTHH H3/1e-
JIMH DJIEKTPOHHOM TEXHUKHU C YYETOM CBOMCTB, IKCILTyaTAllMOHHBIX XapaKTEPUCTUK U BIMSHUSA
BHEIIIHUX (PaKTOPOB;

v’ paboTtath ¢ HHPOPMAIIMOHHO-CIIPABOYHBIMU U IOUCKOBBIMH CHCTEMaMH JUIsl TOUCKa HH(OpMa-
LMY 110 MaTepHUalIaM dJIEKTPOHHOU TEXHUKH U UX CBOMCTBAM, OPUEHTHUPOBAHHO Ha PELICHUE 3a-
Jad B MpoecCHOHAIBHOMN 00IacTu;

v/ HCTIOJIb30BaTh MATEMATHIECKHH ammapar Jisl pACYETOB CBOMCTB MaTepPHUAIIOB.

Baagern:

v/ HaBBIKAMH PacyeT a, H3MEPCHHS U KOHTPOJISI OCHOBHBIX MApaMETPOB MATEPUATIOB IICKTPOHHOM
TEXHUKH;

v/ HaBBIKAMH CAMOCTOSTEIILHOTO U3YYEHHUS U PEIICHHUS BOMPOCOB U 33]1a4 MaTePUaIOBEIYECKOTO
acrexTa B MpoQecCUOHaIbHON 00IaCTH.

4. Conep:kaHue ¥ CTPYKTYpa IMCHHIIIHHbI

4.1. ConepxxaHue pa3iesioB IUCHUILTHHBI

B Tabnuie | npuBoauTCS ONMCcaHUe COACPIKAHUS TUCIUIUIMHEL, CTPYKTYpPHPOBAHHOE IO Pa3-
JieniaM, ¢ yKa3aHueM 110 KaKIOMY pas3zielly KOJOB KOHTPOIHPYEMOW KOMIIETEHIINHA U OPM TEKYIIETO
KOHTpOJISL: 3ammuTa jabopatopHoii pabotsl (JIP), komnoksuywm (K), rectuposanue (T).

Tabmuna 1. Codepoicanue pazdenos oucyuniuisl

Ko
A ®Dopma
HanmeHoBa- KOHTPOIMPY= | 4o evime-
N yiie
Ne Conep:xanne pa3mesia eMoii KoMIe-
HHe pa3jiesia ro KOH-
TeHIUU (WU
TpoJIst
ee 4YacTu)
1. | Knaccudpuxa- KJ‘IaCVCI/I(i)I/IKaHI/ISI M HAa3HAYCHHWE MAaTEpUaJIOB JJICK- IK-3 T,
nus 1 oomue [ TPOHHOU TCXHUKH. Ponsb MaTCpHaJIOB B Pa3BUTHUH IJICK-

4



CBeJCHHUS 0
CTPpOEeHHe Ma-
TepHuaJioB
3JIEKTPOHHOM
TeXHUKH

TPOHHOU TEXHUKH.

OO01mure monoXKeHusi 0 CTpoeHUu TBepAbix Ten. Oco-
OCHHOCTH XUMHUYECKOW CBA3H. DJIEMEHThI CTPYKTYpPHOI
kpuctamnorpaguu. JlepekTsl KpUCTAIITUYECKOW CTPYK-
TYpbl. DJ€MEHTbI 30HHOU Teopuu. OCOOEHHOCTH 30HHOM
CTPYKTYpbl METaJUIOB, TOJYIPOBOJHUKOB U JTUAIEKTPH-
koB. Pacnpenenenue ®epmu-/upaka u Makcsemia
bosibiimana. [NIOTHOCTB 2JIEKTPOHHBIX COCTOSHUM.

JIP

IIpoBoaHuKHM

®dusnyeckas IpUpoJa SIEKTPOIPOBOIHOCTH METall-
noB. TemmepaTypHasi 3aBUCHUMOCTb YJIEIBHOIO COIPO-
TUBJEHUS] MeTaylIoB. CONpOTHUBIIEHNE METANIOB Ha BbI-
COKHMX 4acTOTax.

BnusiHue CTpYKTYpHBIX 1e(eKTOB Ha yJAEIbHOE CO-
MIPOTUBJICHUE METAJUIOB. Y IEJIBHOE CONPOTUBIICHUE ME-
TaJUIMYECKUX CILJIABOB.

ConpoTuBieHHEe TOHKHUX IUIEHOK. PazmepHsblil s ekt
YAEIBHOIO COIIPOTUBIICHHUS.

CBepxnpoBOIUMOCTh U €€ NPUMEHEHHE B HAayKe H
TeXHUKe. Marepuansl BBICOKOTEMIIEPATYPHOU CBEpX-
IIPOBOAMMOCTH.

Knaccudukanus mpoBOIHUKOB. MeTaibl BBICOKOM
IIPOBOAMMOCTH. MeTalipl C MOBBILIEHHBIM YIEJIBHBIM
conpotusiaeHueM. [Ipunoun.

I1K-3

Houy-

NMPOBOIHUKH

CoOcTBeHHBIE U MPHMECHBIE TMOJYPOBOAHUKH, HX
SHepreTudeckue auarpamMmbl. CTaTUCTHKA HOCHUTENEH
3apsiia B COOCTBEHHBIX M HPUMECHBIX MOJIYINPOBOIHH-
Kax. Y CJIOBHSI AIEKTPOHEUTPAIbHOCTH B COOCTBEHHBIX U
MIPUMECHBIX MOJIYNpPOBOJHUKAX. TemmepaTypHas 3aBH-
CUMOCTb ITPOBOJAMMOCTH MOTYIIPOBOAHHUKOB.

®dotomnornomenue U ¢oronpoBoauMocTs. HepaBHo-
BECHBbIC HOCHUTENHW 3apsiaa. ['eHepanus U peKoMOMHALINS
HEpaBHOBECHBIX HOCUTEJIEH 3apsiia B MOIyIPOBOJHHUKAX.

ONEeKTPONPOBOAHOCTh MOJIYNPOBOJHUKOB B CUIBHOM
anekTpuyeckoM noie. dpdekr 'anHa.

MeTo/ibl OYMCTKM U BBIPALUBAHUS IOJIYNPOBOIHU-
KOBBIX KpUCTAJUIOB.

OcHOBHbBIE CBOMCTBAa repMaHus U KPEMHHs, O0COOEH-
HOCTH TEXHOJIOTMM M 00nacTb mpumeHeHus. [lomynpo-
BOIHMKOBEIE coenuuenns A3BS5, A2B4, A4B4.

I1K-3

AKTHBHbBbIE
u
NMacCUBHbIE
IHIIEKTPUKHU

OCHOBHBIE XapaKTEPUCTUKU PA3TUYHBIX THUIIOB ITOJIS-
pHU3aLMM TUAJIEKTPUYECKHX MaTepHalloB. DJIEKTPOIpO-
BOJIHOCTh JIMAJIEKTPUKOB. OJIEKTPUUYECKasi IMPOYHOCTb,
AJICKTPUYECKUNA WM TEIIOBOM TpoOoil. Pasmepnsiii 3¢-
(exr.

JudnexkTpuueckue MoTepu, (PU3HUECKUE TMPUYUHBI
CYLIECTBOBaHMS JUAJIEKTPUUYECKUX IOTEph B MaTepHa-
nax. TaHTe€HC TUAIIEKTPUIECKHX TTOTEPb.

[TaccuBHble AMANEKTPUKU. OCHOBHBIE CBEAEHUS O
CTPYKType # (HU3HUYECKHUX CBOICTBAaxX TOJIMMEPOB.
[Tnactmacchbl. DIeKTpOU30ALMOHHbIE KoMIayH bl He-
oprannueckue crékia. Kepamnueckue marepuansl. Cu-
TaJUIbI.

I1K-3




AxTtuBHbIE AUAIeKTpUkH. [Ipupona cernerosniekrpu-
koB. CerHerosnexTtpuku. IIbe3oanexrpuku. IInposnek-
TPUKHU. DIIEKTPETHIL.

5 | Marnnrabre Krnaccudukanus BemecTs Mo MarHUTHBIM CBOHCTBaM. IK-3 T
" | marepuanm |IIpupona marsetusma. OCOOEHHOCTH HaMarHHYHBAHMS ’
MaTepuasioB. KpuBass HamarHuuuBaHusi (eppoMarHeTH- K,

ka. MarautHbiii Tuctepesuc. Iddexr bapkrayzena. Jlo- JIP

MEHHas CTPyKTypa.
MarautoTBepple ¥ MATHUTOMATKHE MAaTEPHAJIBI U UX
OCHOBHBIE XapaKTEPUCTHUKHU.
MarnuTtHble MaTepuaibl CIELUAIBHOIO HAa3HAYCHHS.
IOM/I —cTpykTypsl. HaHOKOMITO3UTHBIE MArHUTHBIE Ma-
Tepuaibl. PazmepHsbiii 2ddekT.

epcnexkTus-

6 HbIE I1K-3 T,
MaTepHaIbl Hanomatepuanbsl 1 HAHOCTPYKTYPBI. K
saexTponnku |  MaTepuasbsl IKCTPEMAIbHON 2JIEKTPOHUKH ’
JIP

4.2. CTpyKTYypa JMCHUIIIHHBI

Tabmuma 2. O6was mpyooemxocms oucyuniunsl cocmasisiem 3 3auemuvix eounuyst (108 vaca)

TpynoémkocTsb, yacol

Bun pa6otsl )

Bcero
ceMecTp
O61masi Tpy10eMKOCTh (B 4Yacax) 108 108
KonTakTHasi padora (B yacax): 68 68
Jlextmm (JI) 34 34
JlaGopatopusbie padotsl (JIP) 34 34
CamocrosiTesibHas padoTa (B 4yacax), B TOM 31 31
YHCJe U KOHTAKTHAs:

CaMocTOATEIBHOE N3YUYEHUE PA3IEIIOB 31 31
IToaroroBka U NpoXok1eHHe MPOMEKYTOY- 9 9
HOW aTTecTalluu
Bua npoMeKyTOYHOM aTTecCTAlNU 3adeT ¢ oneHKOM

4.3. JIeKIIMOHHBIE 3aHATUSA

Tabnuna 3. Ilepeuens mem 1eKYUOHHBIX 3AHAMUL

Ne
Tema
n/n
1 Knaccudukanus u Ha3HAUCHUE MAaTEPHUATIOB MIEKTPOHHON TEXHUKHU.
2 OO011re noN0KeHUsI O CTPOSHUH TBEPBIX Tell. 30HHAS CTPYKTYpa.
3 MeTtannsl. DIEKTPOIPOBOAHOCTh METAIIIIOB U METAINTUYECKHIX CIUIaBOB
4 CBepXNpOBOJIHUKH U UX IPUMEHEHHUE B HAYKE U TEXHHUKE.
5 Matepuanbl BHICOKOTEMIIEPATYPHON CBEPXIIPOBOAUMOCTH.
6 [onynpoBoanuku. CoOCTBEHHAs! ¥ TPUMECHASI IPOBOJUMOCTb.
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DJEeKTPONPOBOTHOCTD TOTYITPOBOIHUKOB B CHIIBHBIX 3JIEKTPUUECKUX MOJIsIX. DddexTt

7
l'anna.

8 @DOTONMPOBOAUMOCTE U (POTOMOTIIONIEHHE [TOTYTTPOBOIHUKOB.

9 MeTto1b1 BBIpAIIMBAHUS U YIIPaBJICHUS CBONCTBAMU MOIYIIPOBOAHUKOB

10 KpeMHuii u repmanmii: CBOMCTBA, IOIy4YEHUE U IPUMEHEHNE JIEKTPOHHON TEXHUKE.

1 JIMdeKTpuKY: NOIsApU3anus, IUIIEKTPUIECKUE TIOTEPH, MIEKTPOIPOBOIHOCTD U AJIEK-
TpHUUYECKasl IPOYHOCTb.

12 [TaccuBHBIE THMANEKTPUKH: TUIACTMACCHI. IEKTPOU3OJALINOHHBIE KOMIIAyH]Ibl, CTEKJIA,
CUTAJLJIbl, KEPAMHUKA.

13 AKTHBHBIE TUIJIEKTPUKH: MbE303JIEKTPUKH, TUPOITEKTPUKH, dJIEKTPETHI.

14 MarnutHble MaTepuainsl. [Ipupona MaraeTnsamMa 1 0COOEHHOCTH HaMarHMYUBaHHS Ma-
TEPHUAJIOB.

15 MarnuTHble MaTepHaIIbI CeUaIBHOr0 HazHayeHus. LIM/] —cTpykTypbl

16 HanomaTepuaiibl 1 HAHOCTPYKTYPBI B SJIEKTPOHUKE. .

17 Martepuansl 5KCTpEMaIbHOUN 3JIEKTPOHUKH

4.4. IIpakTnyeckne (CeMuHapcKue) 3aHATHS

[TpakTuueckue 3ansaTust (CeMUHApCKUE 3aHITHS) HE IPEAYCMOTPEHBI IPOrpaMMOit




4.5. JlabopaTopHbIie padoThI

B tabnuue 4. [TpuBoauThCs nepedeHb TeM JTa00paTOPHBIX 3aHATUHN U ¢ yKa3aHUEM KOHTPOIIUPY-
€MBIX KOMIIETEHIAH.

Tabnuya 4. I[lepeuenv 1abopamoprvix pabom

Kon
KOHTPO-
Ne JIpyeMon
/- HanmenoBaHue 1a60paTOpHBIX padoT KOMIIE-
mm TEHIUH
(u1u ee
4acTH)
1 | Ompenenenuie Tuna MPOBOJAUMOCTH MOJTYIPOBOJHUKOBBIX MaTEPHAIOB 1IK-3
2 | U3mepeHnue yaenbHOro COpOTUBIECHUS OOBEMHBIX MOIYITPOBOAHUKOBBIX Ma- [1K-3
TEPHUAJIOB
3 | OnpeneneHre NIMPUHBI 3APEIICHHOHN MOTYIIPOBOIHHKA TIK-3
4 | 3mepeHue 3J1eKTPOIIPOBOIHOCTH MIIEHOUYHBIX TOITYIPOBOTHUKOBBIX CTPYKTYP IK-3
5 | 3Mepenune BpeMeHH )XKH3HU HEOCHOBHBIX HOCUTEIICH 3apsiia TIK-3
6 | OnpeneneHue KOHIEHTpAIIMK HOocUTeNen 3apsana no usmepenusim DJ[C-Xomna 1IK-3
7 | DnekTpuuecKkue U TePMOIIIEKTPHUUECKHIE CBONCTBA MPOBOIHUKOBBIX MaTepHa- 1IK-3
JIOB
8 | UccrnenoBanue CBOMCTB MAarHUTOMSITKMX MaTepUaIOB 1IK-3
4.6. CamocTosiTeIbHOE H3YUEHHE Pa3/1eJI0OB 1M CIHIIJIMHbI
Tabnuua 5. Bonpocsi, blHOCUMbIE HA CAMOCMOAMENbHOE U3YUeHUe
Kon
KOHTPO-
Ne JIpyeMon
/ Bomnpocsi KoMIIe-
mn TEHIUH
(nsm ee
4acTH)
1 CmutaBel Beicokoro conpotusnenus. [Tpunon. Hemerannuueckue npoBoasiye K3
CILIaBBHI.
) [TonynpoBonnukoBbie coequHenust A2B6, A4B6 u TBepbie pacTBOPHI Ha UX K3
OCHOBE: OCHOBHBIE€ CBOMCTBA M 00JIACTH MPUMEHEHUSI.
3 TepmoranpBaHOMarHUTHBIE SIBICHUS B MOJIyNPOBOAHUKAX. DPdext Xomna. TK-1,
Dddext 3eedbeka. D dekr [lenpThe.
TepmosnekTprueckue MaTepuansl. TepMo3IeKTpuIecKas J0OpPOTHOCTb.
4 CBoiicTBa U mapaMeTpbl MAaTEPUANIOB AJI TEPMOAIEKTPUUIECKUX MTPeodpa3oBa- K3
tesneit. OCOOEHHOCTH KOHCTPYKIIMU U TEXHOJIOTUN U3TOTOBJICHHS TEPMOIJICK-
TPUUECKUX XOJOAMIBHBIX MOTYJICH.
5 | Kuakue kpuctauibl: Kinaccuukaiysi, CBONCTBA U IPUMEHEHHE. I1K-3
6 MarauTomMsrkKue 1 MarHUTOTBEP/Ible MaTePHAIIbI: OCHOBHBIC XapaKTEPUCTUKH K3
Y TIPUMECHEHHUE.

4.7. KypcoBas pa6ora

Kypcosas pabota He mpeaycMOTpeHa MporpaMMOH.

5. OueHouyHbIe MaTepHaIbI A/l TEKYLIero H py0e;KHOro KOHTPOJISI YCIIeBaeMOCTH



U MIPOMEKYTOYHOM aTTeCTAUH

OneHouyHbIe MaTepHalIbl ISl TEKYILIET0, pyOeKHOT0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON
aTTeCTAallMM CTYAEHTOB IO JUCUUIUIMHE ONPEACIAIOTCS Y4eOHBIM IUTaHOM 00pa3oBaTeNbHOW Ipo-
rpaMMbl U JEHCTBYIOIIMM MOJIOKEHUEM O OallIbHO-PEMTUHIOBOM CHCTEME aTTECTALlUU CTYJEHTOB
oOydJaronxcs TO IporpaMmaM BbIciero oOpasoBanusi KabapnuHo-bankapckoro yHuBepcuTera
(ITpukaz Ne 159/0 ot 31 aBrycra 2017r.). [Ipu arTectanuu 00y4aromuxcs OICHUBAETCS Ka4eCTBO pa-
00TBHI Ha 3aHATHAX (YMEHHE BECTH JUCKYCCHIO, CIIOCOOHOCTh YETKO (hOPMYIHUPOBATH CBOM MBICIH),
YPOBCHb IMOATOTOBKHU K CaMOCTOSITEIbHOM JACATCIIBPHOCTH, Ka4Y€CTBO BbIIIOJTHCHUA SaI[aHI/Iﬁ (KprOBOfI
paboTHI, TabOPaTOPHBIX PadOT U Ap.). Tekymuil 1 pyOeKHBII KOHTPOIIb yCIIEBAEMOCTH CTYAECHTOB IO
JTMCIUTUTMHE TIPOBOJHUTHCS MO TPEM KOHTPOJBHBIM To4kaMm. B konme 1/3 cemectpa 1-s KOHTpOIbHAs
TOYKa, BTOpPasi KOHTPOJIbHAs TOUKa- KOHell 2/3 ceMecTpa, a TPEThsl KOHTPOJIbHASI TOUKA MOCIETHHE JIBE
Henenu cemectpa. Pacmpenenenue GamioB B pamMkKax OaJTbHO-PEHTHHTOBOM CHCTEMBI aTTECTalluU
CTY/ICHTOB TIPUBEJICHO HYIKE!

Tabmuua 6. Pacnpedenenue 6annog mekywezo, pyoesrcHo2o KOHMPOJsL U IK3AMeHA

No Oo0masn 1-11 TOUKa 2-91 TOYKA 3 Touka
cymMmMma
1. | Tekymmii KOHTPOJIb
MOCEIICHHE 3aHSATHI 10 6an- 3 3 4
JIOB baiia baia bana
BBIIIOJTHEHHE U 3alIUATA J1a0o- 21 7 7 7
paTOpHBIX paboT Oann 0amioB 0amioB OaJoB
2. | PyOe:xxHbBIi KOHTPOJIb
TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0aaoB 0anoB 0aJioB
KOJUJIOKBUYM 24 8 8 8
Oaja 0aIoB 0aaoB 0aJioB
Hroro 70 23 23 24
0ajL10B 0aj1a 0aj1a 0as1a
3. | Ok3aMeH 30 min — 15, max — 30
0aj10B 0aJL10B

5.1. KouiokBuym

B cemectpe mpoBoasATCs 3 KOUIOKBUYMA, KaXKIbIi M3 KOTOPBIX OLIEHUBAETCS B mpenenax ot 0
1o 8 6amtoB. Takum 00pazoM, MaKCUMAIIbHOE KOJIMYECTBO OAJIIOB, KOTOPBIE MOXKET MOJIYYHUTh CTY-
JICHT IPU YCJIOBUY YCHEIIHON CIauM TPeX KOJJIOKBHYMOB paBHO 24.

Ha xomtoxBruymax KOHTposupyeTcs (OpMUPOBAHHE JIEMEHTOB 00IIETPO(ecCHOHATBHBIX
xommnereHuii [1K-3. Huxe npuBeneH npuMepHsblii mepeueHb BOIPOCOB U 3a/1aHU, BBIHOCUMBIX Ha
KOJJIOKBUYMBI:

1-xonnoksuym(Paszoen 1,2):

1. [lepeuncnuTe TUIIBI XUMUYECKON CBSA3H B TBEPABIX T€JIaX U JalTe KPaTKyI0 XapaKTEpUCTUKY .

2. llepeuncnute neGeKThl KPUCTAIUIMYECKON CTPYKTYPbI U AaWTE KPATKYIO XapaKTEPUCTHUKY.

3. [IpuBeauTe KiacCUPUKALNIO KPUCTAIINYECKUX CUCTEM U OMMCAHUE OJTHOM U3 HUX..

4. Taiite onpenenenue noiumoppusmMa, puBeIUTe PUMEPHI AJUIOTPONHBIX MOAU(UKALINI BEIIECTB.
6. OxapakTepu3yiTe KpUCTANINYECKYIO CTPYKTYpY TUIIa ajIMa3a.

7. OnumuTe KPUCTAUNIMYECKYIO CTPYKTYpy TUIa chanepura.

8. Paccuuraiite uiotHOCTh yriakoBku atomoB B [IK, I'LIK n OLIK kpucTtaiandeckux pemeTKkax.

12. CKOaBKO aTOMOB IPUXOIUTCS HA AJIEMEHTAPHYIO STYEHKY B MOHOKPUCTAILIC apCEHMUIA rajius?



14. Beipazure MOBEpXHOCTHYIO TUIOTHOCTh YNAKOBKM aToMoB B TutockocTH (100) moHokpucTamia Si
yepes3 Nepuo/] pelieTKy, UCI0Ib3ysl HeOOXOAMMbIE CIIPAaBOYHBIE JAHHBIE.

18. Berancnure paccTossHue MEKAY OMMKaWIIMMU aTOMaMH B KPHCTAJTMUECKON pelIeTKe BoIbppama,
UCTIONIb3Ysl HEOOXOIMMbIE CIIPaBOYHbIC JTAHHBIE.

19. Beluucnure paccTosiHUE MEXIy ONrKallllMMU aTOMaMU B KPUCTAIJIMYECKOW pPELIETKE KPEMHUS,
UCTIONIb3Ysl HEOOXOIMMbIE CIIPaBOYHbIE JTAHHBIE.

20. JlaiiTe onpeneneHe aHU30TPOIIMU CBOMCTB TBEP/BIX TEJ, HA30BUTE MPUUNHBI aHU3OTPOIIHH.
21.IlpuBeauTe CXEMBI SHEPTETUYECKUX 30H METAJIOB, MOJIYIIPOBOJHUKOB U AUAJIEKTPUKOB. CpaBHHTE
10 CTPOEHHUIO.

22. BeiBeaute hopMyiy pacuera IUIOTHOCTH JEKTPOHHBIX COCTOSIHUN B MPUOIMKEHUHN 3PHEKTUBHON
MacChl.

23. V3105KUTE OCHOBBI AJIEKTPOIPOBOJHOCTH MeTa/I0B npudmmkenun [pyne u Jlopenua.

24. BeiBeute GopMyITy pacdéra 3JIeKTPOIIPOBOIHOCTH B KIIACCHYECKOM MPHUOIMKCHUN.

25. [Ipunou: pa3HOBUAHOCTH, CBOMCTBA U TPUMEHEHUE.

2-u koanoxsuym(Pazoen 3,4):

1. Jaiite onpenenenre COOCTBEHHOTO W MPUMECHOTO MONYyNpoBOAHKKA. M300pazute 30HHYIO CTPYK-
TYpY COOCTBEHHOTO TMOJTYIIPOBOJIHUKA, IOHOPHOTO U aKIENTOPHOTO MOIYTIPOBOIHUKA.

2. OObsACHUTE, KaK HATH KOHIIEHTPAIIMI0O OCHOBHBIX U HEOCHOBHBIX HOCHUTENIECH 3apsifa B AJIEKTPOH-
HOM TIOJIYITPOBOTHUKE C U3BECTHOM CTENIEHBIO JISTUPOBAHMS HA YYACTKE UCTOIICHUS IPUMECH.

3. OObsicHUTE, KaK HAaWTU KOHILIEHTPAIIMIO OCHOBHBIX M HEOCHOBHBIX HOCHUTENEH 3apsiia B ABIPOYHOM
MOJTYTIPOBOTHUKE C M3BECTHON CTEIEHBIO JICTUPOBAHUS HA YUACTKE UCTOLICHUS TPUMECH.

4. N300pazute TeMnepaTypHyIO 3aBUCMMOCTh PAaBHOBECHOW KOHIIEHTPALIMKA HOCUTENEH 3apsaa B coo-
CTBEHHOM TOJyNpOBOHUKE. OOBSICHUTE, KaK M0 3TOW 3aBUCUMOCTH OIPEACIIUTh IIUPUHY 3arpe-
IICHHON 30HBI TOTYTPOBOTHUKA.

5. N300pa3ute kaueCTBEHHO TEMIIEPATypHYIO 3aBUCHUMOCTbh PABHOBECHOM KOHIIEHTPALIMU 3JIEKTPOHOB
B JJOHOPHOM IOJIYIIPOBOJHUKE B IIMPOKOM HHTEpBAJNie TEMIEPATyp. YKKUTE TeMIepaTyphl UC-
TOILIEHUS IPUMECH U TIepexojia K COOCTBEHHON MPOBOJIUMOCTH.

6. OT KaKMX XapaKTEepPHUCTHUK IOJyIPOBOJHUKOBOIO MaTepuaia 3aBUCUT TeMIlepaTypa HCTOILEHUs
npumecu?

7. 3anummMre ycioBUE€ KBAa3MHEHUTPATbHOCTU JI MOJYNPOBOJHUKA, JIETUPOBAHHOTO OAHOBPEMEHHO
JIOHOPHOM U aKLENTOPHOU IIPUMECHIO.

8. CKOIIbKO 3JIEKTPOHOB HaXOJUTCs Ha ypoBHE PepMu B COOCTBEHHOM MOJYMPOBOJHUKE MPU KOM-
HaTHOM Temneparype?

9. O0BsicHUTE, KaKasi U3 ABIPOK 00JIamaeT OOJNbIIEH SHEPIHeH: B IIEHTPE BAJICHTHOW 30HBI WU y €€
MOTOJIKA?

10. YcranoBute B3aMMOCBSI3b MEXAY JOHOPHBIM WJIM AKIENTOPHBIM MOBEJICHUEM MPUMECEN 3aMenle-
HUS B KOBAJIECHTHBIX MOJIYIPOBOJIHUKAX U BAJIGHTHOCTBIO MPUMECHOI'0 aTOMa.

11. O6BsicHUTE, KaK ONMPENETUTh TUII OCHOBHBIX HOCHUTEJIEH 3apsi/ia B TIOJYIIPOBOJHUKE TI0 H3MEPEHH-
ssm DJIC Xomna.

12. O6BsicHUTE, KaK ONMPENEITUTh TUIl OCHOBHBIX HOCHUTEJIEH 3apsi/ia B TIOJYIPOBOJHUKE TI0 H3MEPEHH-
sam tepmo-O/1C.

13. KakoBo OTHOIIIEHHE 3JIEKTPOHHOTO TOKA K JBIPOYHOMY B cOOCTBeHHOM repmanuu mpu T=300 K?

14. KakoBo OTHOIIEHHE 3JIEKTPOHHOTO TOKA K JBIPOYHOMY B COOCTBEHHOM apceHuae rammus T=300?

15. Bcerna nmu MOKHO yTBEP’KIaTh, YTO MBI UMEEM JENI0 ¢ COOCTBEHHBIM MOJYNPOBOJIHUKOM, €CIIH
€ro yAeIbHOE CONPOTUBICHHE OIU3KO K coocTBeHHOMY? [Touemy?

16. HazoBUTE OCHOBHBIE MEXAHU3MBI PACCESIHUSI HOCUTENEH 3apsaa B MOJypoBoAHUKaX. KakoBbI mJist
3TUX MEXaHU3MOB TEMIIEPATyPHbIE 3aBUCUMOCTH MOABUKHOCTH?

17. JlaiiTe CpaBHUTEIbHYIO XapaKTEPUCTUKY KPEMHHUS U T€PMAHUS KaK MAaTEPUAIOB 3JIEKTPOHUKH.

18. Ha3zoBuTE OCHOBHBIE 00JIACTH TPUMEHEHUS KPEMHUS M TEPMAHHUS B SJICKTPOHHON TEXHHUKE.

19. OxapakTepu3ynTe KpHUCTAUIMYECKYIO CTPYKTYpY M XHUMHUYECKYIO CBSI3b B IOJIYNPOBOJHUKAX
AIIIBV.
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20. Hoquy Y aHTUMOHHW A WHAWA coOCTBEHHAs yYACJabHasd NPOBOAUMOCTDE ONPEACIIACTCA TOJIBKO KOH-
HeHTpaHHeﬁ 9JICKTPOHOB, a4 BKJIAAOM ABIPOK MOKHO IMPAKTUYICCKU npeHe6peqL?

3-1t konnoxeuym (Paszoen 5,6):

1. Ha3oBuTe OCHOBHBIE MEXaHU3MBbI IPOOOS TBEPIBIX TUITECKTPUKOB.

2. Kakoil Mmexanu3m npo0osi XxapakTepeH AJsl JUAJIEKTPUKOB IPU UMITYJIbCHOM BO3JEHCTBUHM BBICOKOTO
HanpsiKeHus?

3. Kak oneHuTh HaIpsHKEeHUE TEIIOBOTO MPOO0s TUAIEKTpUKa?

4.Yto Takoe mudiekTpuuyeckue mnotepu? Kakue QaxTophl BIMSIOT HA TUAJIEKTPUUYECKHE MOTEPU B
TBEPJBIX JUICKTPUKAX?

5. [MonumepHbIe AUDTEKTPUKU: OOIIAs XapaKTEPUCTHKA U MPUMEHEHHE B SJICKTPOHHON TEXHHUKE.

6. Kaxoil n3 moiauMepHbIX TUAJNIEKTPUKOB CUIIbHEE HarpeBaeTca B BY anexTpuueckom mosie: MOau3Th-
JIeH WY TOJUBUHWIXJIOPH]?

7.U3 kakoro Marepuana Bwl mpemmaraete usrotoButh uzosarop CBY pazpema: u3 monuTer-
padTopaTuneHa unu nonudTuiaeHTepedranara? [Touemy?

8. OnleHnTe HaIpsDKEHUE MPO0O0s IS TUIGHKU MOJTMHMHUA TONIIHHON 50 MKM B OZTHOPOJIHOM 3JIEKTPH-
YECKOM TI0JIE.

9. Onenute HanpspKeHUE TPOOOsT TS TICHKH TOJUATUIIeHA TOMKUHON 100 MKM B OJTHOPOJTHOM 3JICK-
TPUUECKOM TIOJIE.

10. Mcionb3yst cipaBOYHbIE JaHHBIE, HAWUTE OTHOIIEHHUE YJENbHBIX AUAJIEKTPUUECKUX MOTEPH B IO-
mmatuneHe u [I1BX npu oquHaKOBBIX YCIOBHSIX IKCIUTyaTaI|H.

11. Haiinute yneiapHble TUAJIEKTPUUECKHE MOTEPU B IUICHKE JIaBCaHa MpHU HampskeHHocTu noss 105
B/M Ha yactore 1 MI'1.

12. BnusiHue cocTaBa CTEKJIa Ha €ro CBOMCTBA.

13. Knaccuduxarus cTekoi o TeXHU4eCKOMY Ha3HAUYECHHUIO.

14. Haiinure oTHOMIEHWE TeMIEPaTYPHBIX KOA(P(OUIIMEHTOB PACIIMPEHHUS AIEKTPOBAKYYMHBIX CTEKOJ
mapku C37 u C90.

15. JIns Kakoro U3 MatepuasioB (KBapll WM CHIIMKATHOE CTEKJIO ¢ OONbIM coaepxkanueM Na20) mm-
p€ UHTEpPBAJ pa3MsIrdeHus?

16. Kimaccuduxaryss MAarHUTHBIX MaT€PUAJIOB TIO CBOMCTBAM M TEXHHYECKOMY Ha3HAUCHHUIO.

17. Kakue MarHuTOMArkre Matepuaibl UMEIOT BEICOKOE 3HAUEHUE MATHUTHON MPOHUIIAEMOCTH B Clla-
OBIX MAarHUTHBIX MOJISIX ?

18. KakoBo BiMsiHUE KPEMHHS HA CBOMCTBA AJIEKTPOTEXHUYECKOM cTamu?

19. KakoBbI 4aCTOTHBIC XapaKTEPUCTHKU BBICOKOTIPOHUIIAEMBIX U HU3KOIPOHUIIAEMBIX (heppUTOB?

20. Knaccudukanuss HAHOMaTepuaIoB MO pa3MepHOMY (GaKTopy.

21.[IpuBeaute nmpuMepbl HAHOCTPYKTYP TUIIA: KBAHTOBAsl TOUKa, KBAHTOBAs sSIMa, KBAHTOBAasl MPOBOJIO-
Ka.

Memoouueckue pexkomenoayuu

[Ipu moAroToBKE K KOJUIOKBHUYMY CJIEIYET, MPEXKIE BCEro, MPOCMOTPETh KOHCIEKTHI JEKIUN U
OTMETHUTh B HUX MMEIOIIMECS BOMPOCH! KOIOKBUYMa. Eciii kakue-To BOIPOCH! BEIHECEHBI MPETOIaBa-
TEJEeM Ha CaMOCTOATEIbHOE M3Yy4YEeHHE, CIeyeT 0OpaTUThCs K y4eOHOI IuTepaTtype, peKOMEHI0BaH-
HOM MpernosiaBaTeaeM B KaueCTBE UCTOYHHUKA. [Ipy MOATrOTOBKE K KOJUIOKBUYMY TaKK€ PEKOMEHIYET-
Csl TOCEIIeHNEe KOHCYJIbTAUM JUIsl CBOEBPEMEHHOTO CHSITUSI BOHUKILIKUX BOIPOCOB B Mpoliecce MOAro-
TOBKH. KOJIJIOKBIYM MPOBOAUTECS B BHJIE YCTHOTO OIIPOCa U COOECEJOBAHUS CO CTYIEHTOM.

Kpumepuu oyenusanus

Crernenb MMOATOTOBJICHHOCTU CTYACHTA HAa KOJIJIOKBUYMC OLCHHUBACTCA IO CJICAYIOHNIUM KPHUTC-
PUAM: - AAICHOCMb, YemKOoCnb U 00KA3AMeNIbHOCHb UBIOJNCEHUS OMEEMO8 HA eonpocel, - gnaoenue cne-
UUAIIBHBIMU MePMUHAMU, CUCMEMHOCNb 3HAHUL NO meme KOJJIOK8UymA. Hixe IMMPUBCJCHA MIKaJa
OLICHUBAaHUAI.
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Tabnuna 7. Kpumepuu oyenugeanus cmyoenma Ha KOJLIOKEUyMe

Onenka

2 paJi1a
«HeynoBJ1eTBOPUTEIHHOY

4 0ay1a
«YI0BJIE€TBOPUTETHLHO»

6 6as10B
«Xopowo»

8 0a10B
«OTIANIHOY

CryneHT He 3Haer
3HAYUTEIRHON YacTH
BOIIPOCOB, JIOMYCKaeT
CYIIIECTBEHHBIC OIIHMO-
KA B OTBETaXx Ha BO-
MPOCHI

CryneHT  moBepx-
HOCTHO 3HaeT BO-
IIPOCHl  KOJIJIOKBUY-

Ma, JOIMyCKaeT He-
TOYHOCTHU B OTBCTC
Ha BOIIPOC

CTyJeHT XOpoIlo 3HaeT Ma-
TepUa, TPaAaMOTHO H IO Cy-
[IECTBY M3JIaraeT ero, JOIycC-
Kasi HEKOTOpPhIe HETOYHOCTH B
OTBETE Ha BOMPOC

CryneHTt B moii-
HOM o0Bneme
3HAET MaTepual,
IrPaMOTHO W TIO
CYIIECTBY H3Ja-
raer ero, He Jo-

nmyckasi  Cylle-
CTBEHHBIX  He-
TOYHOCTEH B OT-
BETE Ha BOMPOC.

5.2. TecThl

TectupoBaHue 1Mo U3y4aeMbIM paszenam npoBoauTcs 3 pa3a B ceMecTp. Ha Tectax koHTposupy-
eTcs (popMupoBaHue 31eMeHTOB npodeccruonanbHoi komnerenmu [1K-3. Huxe npusenensr 00pasibt
TECTOBBIX 3aJaHUN:

3aoanue 1. Ilpu 00pa30BaHMM ... CBA3U MPOUCXOIUT 000OIIECTBICHUE BaJICHTHBIX JICKTPOHOB B3au-
MOJICHCTBYIOIIMX aTOMOB B 00hEME BCETO KPUCTAILIA.

+: METAIIINYECKON
3adanue 2. Cuiibl, BOSHUKAIOIINE MEXIY AUIOTHHBIMU MOJIEKYJIaMU, HA3bIBAIOTCS: . . .

+: OpUECHTAIlMOHHBIMU

- HIHyKITUOHHBIMU

-: TUCTIEPCUOHHBIMU

w-w. ) |
kT

3aoanue 3. Fy_;(W,T)=|1+ e[ ] - ¢pynknus pacnpenenenus Oepmu — dupaka, rne Wy —...

-1 CpeIHSSL SHEPIHsl SJIEKTPOHA
+: sHeprus Oepmu
-. OHCPTUA COCTOAHUA Ha JHC 30HBI MPOBOAUMOCTU

3aoanue 4. Temnepatypa Jle6ast 11t G0JIBIIMHCTBA METAIUIOB JICKUT B MpeAeax ...
-: 100-200 K
+: 400-500 K
-: 1000-1500 K
3aoanue 5.
lep

I [
| |
AN :

I e g g

VpoBEHE obbeMHoro obpasoa
N |

| 1 5‘

Ha rpaduke npencraBineHa 3aBUCUMOCTD yI€TILHOTO COMPOTHUBIICHUS METAIITUYECKON TUIEHKH OT €€
tonuuHbl. Ha yuactke III oTBeTCTBEHHBIMH MEXaHU3MaMH 3a MEPEHOC 3apSA0B SABISIIOTCS: ...
+: TEPMORIIEKTPOHHASL SMUCCUS
+: TYHHEJIIUPOBaHUE
12



-2 anektpoaudyzus
-! yJapHas HOHH3aLus

3aoanue 6. CornacHo Teopun BKIII mmprHa 3HEPreTHUECKOM SN CBEPXITPOBOIHUKA IPH KPUTHYE-
CKOH TemriepaType nepexona T, paBHa: ...

+: 3.52kTc

- kTc

= (%)ch

3aoanue 7. K MaTepuanaM BbICOKOW MPOBOJUMOCTH OTHOCSTCS: ...
+: MeIb
-: KOOANIbT
-: TATaH
-1 KeIe30
-: 0JIOBO
+: 30110TO

3adanue 8. IlonynpoBOAHUK, B KOTOPOM BIMSIHUEM MIPUMECEH Ha 3NIEKTPOPHU3NIECKIE CBOHCTBA MOXK-
HO MpeHeOpeYh Ha3bIBACTCH: ...

+:c00CTBEHHBIM

3aoanue 9. B nomynpoBOAHUKE 7 - TUIIA YCIOBUE JIEKTPOHEHTPATBHOCTH BBIPAXKAETCSI COOTHOIICHU-

- = Po
. pp:np+N;
. p,+N;j=n,+N,

.pp+N;:np+N;

3aoanue 10.

[IpuBeneHbI TUTIOBBIE TEMIIEPATYPHBIE 3aBUCUMOCTH KOHIEHTPALIMK HOCUTENEN 3apsiaa AJIsl HOJIyIpo-
BOJIHHKA 71 — TUIIA C PA3JIMYHBIM YPOBHEM JIETUPOBAHUS Ny1, N2, Ngs.

O61acThb ... OTHOCUTCS K TEMIIEPATYPHOMY MHTEPBATY UCTOIICHUS TPUMECEH.

+: 11

e |

- 110

3adanue 11. PaccTaBpTe MaTepHalibl 10 BO3PACTAHUIO JJIMHBI BOJHBI MAaKCUMyMa COOCTBEHHOTO T10-
TJIOIICHUS

D1: repmannii
D2: xpemuuii
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D3: apcenua rammmst

3aoanue 12.

o E
[IpuBeaeHa TUIIOBAs 3aBUCUMOCTH IIJIOTHOCTH TOKA Y€pe3 MOJYIPOBOJHUK C MHOTOJIOJTUHHON CTPYK-
TYypO# 30HBI IPOBOJAUMOCTH OT HAIIPSYKEHHOCTH TOJISL.
[IpoBOAMMOCTD yUYacTKa ... ONPEAEAETCS ABUKECHUEM TSXKEIbIX JIEKTPOHOB.
-ra
- b
+.C

Memoouueckue pexomenoayuu

Tecmwl — 3TO BOMPOCHI WU 3aJaHUsl, PEAYCMaTPUBAIOIINE KOHKPETHBIN, KPaTKUi, YETKUHN OT-
BET Ha MMEIONINECS STAIOHBI OTBETOB. [Ipu caMOCTOSITEIbHON MOATOTOBKE K TECTUPOBAHUIO CTYICHTY
HEOOXOAUMO:

a) TOTOBSICh K TECTHPOBAHUIO, MPOpadOTaTh MH(POPMAIMOHHBIA MaTepuaa MO AUCIUTUIMHE.
[TpoKOHCYIETUPOBATKLCS C MPEIOAaBaTeIeM M0 BOMPOCY BbIOOpa yueOHOU TUTepaTyphl;

0) YETKO BBISICHUTE BCE YCIIOBHUS TECTHPOBAHHS 3apaHee. 3HaTh, CKOJIBKO TecTOB Bam Oyner
MPEJI0KEHO, CKOJIBKO BPEMEHH OTBOAMTCS HA TECTUPOBAHME, KAKOBA CUCTEMA OLIEHKU Pe3yIbTaToOB U
T.J.

B) MpuUCTymasi K paboTe ¢ TeCTaMH, BHUMAaTEIbHO U JI0 KOHIIA IPOYTUTE BOMPOC U Tpejiarae-
MBI BapHAHTHI OTBETOB. BrIOepuTe MpaBMIIbHBIE (MX MOXKET OBITh HECKOJIBKO). Ha oTnenpHOM JMCcTKe
OTBETOB BBIMUIIUTE MUY BOMpoca U OYKBBI, COOTBETCTBYIOIINE PABUIBLHBIM OTBETAM;

I') B IPOIIECCE pEIIeHHs JKeIaTeIbHO MPUMEHSITh HECKOJIBKO TOJXOIOB B PEIICHUM 3aaHMS.
DTO MO3BOJISIET MAaKCUMaJbHO THMOKO OMEpPHpPOBATh METOJAMHU PEUICHHs, HAXOAs KaXKIblid pa3 ONTH-
MaJIbHbII BapUaHT.

1) ecau Bel BeTpeTuiiu upe3BbIYaifiHO TpyAHBIHN 17151 Bac Bompoc, He TpaThTe MHOTO BpEMEHU Ha
Hero. [lepexoaute x npyrum tecraMm. BepHutech K Tpy1HOMY BOIIPOCY B KOHIIE.

€) 00s3aTeNbHO OCTaBbTE€ BpeMs Ui MPOBEPKH OTBETOB, YTOOBI M30€kaTh MEXaHUYECKUX
OLINOOK.

Kpumepuu oyenueanus

Tabnuua 8. Kpumepuu oyenusanus pe3yibmamos mecmuposanusl

OrneHka
HEY/I0BJIETBOPUTEIHHO yIOBJIETBOPUTEIILHO XOpOIIO OTJIMYHO
0 6ayoB 3 Gama 4 Gamna 5 GamioB
Menee 50 % mnpaBunbHO BBI- | 50-70%  mpaBuibHO | 71-85% mnpaBmib- | 86-100% mpaBuib-
MOJIHEHHBIX 3aJJaHUH. BBITIOJIHEHHBIX 33Jla- | HO BBIMIOJIHEHHBIX | HO  BBIMOJIHEHHBIX
HUM. 3aJaHuM. 3aJaHuH.

5.3. 3apanus 1J151 1a00pPATOPHBIX 3aHATHI

(Koumponupyemore komnemenyuu 11K-3)

JlaGopaTOpHBI MPAKTUKYM SIBISETCS BAKHBIM 3JIEMEHTOM OOy4YeHUsI, T.K. IPUBUBAET HABBIKU
CaMOCTOSITEIbHON pabOThI Ha pa3IMYHOM JIA0OPATOPHOM 00OpYAOBaHUH, YMEHHE TOJTH30BaThCS pa3-
JUYHBIMU U3MEPUTEIBHBIMU IPHOOPAMH ¥ HHCTPYMEHTAMH, IPAKTHYECKOTO OCBOCHHS Pa3INYHBIMU
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MCTOAHUKAMH U3MCPCHUA IMMaApaMCTPOB MATCPUATIOB. B paMKax AUCHUILIMHBI CTYACHTBI JOJIKHBI BbI-
MTOJIHUTE 8 na6opaTopHHx pa60T, OXBAaTbIBAOMIUX MTPAKTUYCCKH BCC PA3JACIIbl TCOPCTUUCCKOTO KypcCa.

Ipumep munosoii nabopamopHoti pabomol

«MeTo/IBI ¥ CpelICTBA MCCIICIOBAHUS BEIIECTBA B HAHOKPUCTANTMIECKOM COCTOSTHHI
enp paboTsr:
1. O3nakomieHue ¢ HOTOITEKTPUUECKUMHU CBOMCTBAMH TMOJTYIIPOBOIHUKA.
2. DKCIIEpUMEHTAIILHOE ONPEIETICHUE BPEMEHH KU3HU HEPABHOBECHBIX HOCUTEJEH B MOJIyIIPO-
BOJIHUKOBBIX 00pa3iiax METOJIOM peliakcaruu (POTOMPOBOAMMOCTH.

Konmponvnvie sonpocwt u 3a0anus 0 oonycka u coasu pabomsi

1.Kakue HOcuTENHN 3apsaa Ha3bIBAIOTCS PABHOBECHBIMU, a KAKUE - HEPABHOBECHBIMU?

2. [lpuBeaure cxeMy J1abOpaTOPHOTO CTEHAA JUIsl U3MEPEHUSI BpEMEHM KU3HU HOCUTENEH 3apsa.
3. Ilepeuncnure MEXaHU3MBI IOTVIOLICHUS U JANTE KPATKYIO XapaKTEPUCTHUKY.

4. Ilpumenenue 3akona 3akoH byrepa-JlamGepTa-bepa Ha npakruke.

5. Kakue MexaHu3Mbl reHepaliy IPUBOJAT K MOSBICHHUIO CBOOOIHBIX HOCUTENEH 3apsiia?

6.Yto Takoe BpeMs KU3HU HOCUTENEH 3apsiaa?

7. JlaiitTe onpeaeneHue U3MydaTeabHOM U Oe3U3TyyaTeIbHON peKOMOMHAIINH.

8. KakoBbl 0OCHOBHBIE MeXaHNU3MbI pekoMOuHanuu HH3?

9. BeiBeiuTe BhIpakeHUE, OMMChIBaOIee craj (OTONPOBOIUMOCTH.

10. Kak MeHsieTcst BpeMst )KU3HU HOCHUTEJIEH 3aps/ia C yBEIMUYEHUEM KOHIIEHTPAIUU IPUMECH?

Memoouueckue pekomenoayuu

[lepen Hayamom J1a0OpaTOPHOTO MPAKTUKyMa MPOBOAMUTHCS BBOJHOE 3aHsATHE. B pamkax BBOJ-
HOT'O 3aHATHUS CTYICHTBI 3HAKOMSTCS C JIAOOpAaTOpUEH, MPOXOAST BBOJAHBIN MHCTPYKTAX IO TEXHUKE
0e30macHOi pabOTHI C H3MEPUTEIFHBIM 000PYI0OBAHUEM H MTOKAPHOI 0€301TaCHOCTH, 10 HUX TOBOIST-
Cs LeJIM U 3a/la4M NMPaKTHUKyMa, OpraHu3alus U MOPAAOK BBINOJHEHUs paboT. Ilpum Heobxoaumoctu
(bopMUpPYIOTCS KOMaH/bI AJIs1 BBIIOJIHEHHS paOOT MaJIbIMH TPYIIIIaMU.

Brinonnenue kaxxaoi 1abopaTopHOi pabOThI CKIIabIBACTCS U3 CIEIYIOIUX ITAIOB.

1. CamocTosiTe/IbHAsA MOATOTOBKA CTY/IEHTOB K padote. Ilepen Hauasom paboOThl CTyIEHTHI
JIOJKHBI YETKO MPEACTaBIATh ceOe 1elb pPadoThl, 3HaTh CXEMY, METOJ U3MEPEHUS, (PU3UUECKYIO CyIII-
HOCTh OKH/IA€MBIX DPE3ynbTaToB. JlOMKeH OBITh MOATOTOBJIEH MPOTOKOJN HM3MEPEHHMH, COJEepKalluit
TaOJIMLIBI AJIS 3alIUCH PE3yJIbTaTOB U3MEPEHUI U OCHOBHBIE pacdyeTHble (hopMyiibl. CTyIeHTBI, HE MOA-
TOTOBUBIIHMECS K pabOTe B COOTBETCTBHM C STUMHU TPEOOBAaHUAMH, K BBIMOJIHEHUIO pabOTHI HE JOITyC-
KaroTCs.

2. IIpoBenenne IKcepuMeHTa. JTOT 3Tall OCYLIECTBIISIETCS B COOTBETCTBUU C METOANYECKUMU
yKa3aHUSMH, KOTOpBIE COJEpKaTcs B ONUCAaHMM K Kaxaod pabore. JlabopaTtopHble M3MEpeHHs Ha
CTEHJE CTYJCHT MOXET HauaTh TOJBKO IOcie coOece0BaHMs C MPEroAaBaTeseM U MOTYyYeHHs COOT-
BETCTBYIOLIETO Jomycka. JItoOble H3MEHEHUs B CXeMe MTPOBOJAATCS IIPU OTKJIFOYEHUU CXEMBI OT UCTOY-
HHUKa HampspkeHus. Pe3ynbraTel u3MepeHus npoBepsitoTes npenoaasareneM. [Ipu pabote B maboparo-
puM HEOOXOAUMO CTPOTO BBHIMOIHATH BCE MIPAaBUJIAa TEXHUKU O€30IIaCHOCTU M yKa3aHWs IperojaBaTe-
TSl

3. CocraBJjieHHe O0TUYETA O MPOAeJaHHON padoTe. OTYET JOJDKEH COAEPKATh UCUEPIBIBAIOIINE
JTaHHBIE, KaK O LeJU PaboThl, TAK U O pe3yjbTaTax B CIEAYIONICH OCIeI0BATEIbHOCTH:

— 3a/JaHMUE;

— CXEMa yCTaHOBKH M OIMCAHUE METOIUKH U3MEPEHUM;

— MEPBUYHBIC DKCIIEPUMEHTAIIBHBIC PE3YJIBTATHI 3a MOAMCHIO MPENOIaBaTENS;

— Ppe3ynbTaThl KOMIBIOTEPHON 0OpabOTKU 3KCNIEPUMEHTANIBHBIX JTaHHBIX, BKIIIOYas Ipa-
buku, TaOIUIIBL;

— o0mue BBIBOJBI 0 paboTe U 3aKITI0UYEHHUE, O KAUYECTBE UCCIICOBAHHBIX MAaTEPHAJIOB.

TekcT oTyera AOKEH ObITh HAIIMCAH aKKYpPaTHO U pa300p4YMBO OT PYKH MJIM IPEACTABIEH B BU-
Jie pacreyaTKH, [ocjae KOMIIBIOTEPHOM BepCTKH. B 000X cilydasix TEKCT AOJDKEH MPEACTaBIATh COOOH
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JIOTUYECKOEe M3JIOKCHHE CYIecTBa Bonpoca. Hegomyctumo npuseaeHune GopMyir, Tabmuil 6e3 pa3bsic-
HEHUil Bcex 0003HaYeHH U cokpamieHuil. OTYeT N0KeH OBITh MOHSATEH A KaXKIO0ro YUTAIOIIero 0e3
KaKUX-JIMO0O TOMIOJIHUTEIBHBIX BOIPOCOB K COCTABUTENSIM OTUETA.

Kpumepuu oyenusanus

OneHuBaroTCs CleIyIOIIMe ITambl J1a00paTOpHON pabOThI:

1. BrInosHEeHNUE 3KCIIEPUMEHTAIBHOM YacTH paOOTHI.
2. O6paboTka pe3yJbTaTOB U MOJATOTOBKA OTYETA O BBIMOJIHEHHOU padoTe.
3. 3ammra pe3ynbTaThl 1a00paTopHOil paboTHI.

CTyneHT BBINIOJIHUBIIUN W 3alIUTUBIIMN Bce JabopaTopHble pabOThl MO AUCHUUIUIMHE IMOJIY4YaeT B

KoHIle cemecTpa 21 6amn. Kaxnas maboparopHas paboTa B 3aBUCHMOCTH OT CTETNEHH CJIOXHOCTH U
BaXHOCTH TE€MBI OlleHUBaeTCss HHAUBUAYanbHbIM Oamuiom (K). [llkana oreHuBaHMsI JJaOOpaTOPHBIX pa-
00T ycTaHaBIMBAECTCS B HaYaJIe CEMECTPa U JIOBOJAUTCS 0 CBEJCHHS O0YYaIOIINXCs CTYICHTOB.

Tabnuna 9. Memoouxa oyenusanue 8binonHeHUs SManos 1a6opamopHot pabomol

Ne PeliTuHrOBBIN
Bun srama
n/n 0aJa
1. JlomycK ¥ BBIMOJTHEHUE IKCIIEPUMEHTATBHOM YacTu paboThI 03K
b
2. [IpencraBnenue otuera mo Tpedyemoii hopme B K caue paboTh 0.2K
9
3. 3amuTa paboThI 0.5K

[Ipumeuanue: K — xonnuecTBo OaIoB, OTBOJAMMOE B PaMKax PEUTHHIOBOM CHCTEMBl Ha JAHHYIO
paboTy, KOTOpOe ompeeNsaeTcs MpenoaaBarTeNeM B Hauajae 1abopaTopHOro Kypcea.

5.4. IlpomeskyTOUHAs aTTeCTALMS
(Konmponupyemvie komnemenyuu 11K-3)

HSY‘I@HI/IC AUCHUILIMHBI 3aBEPIIACTCAd YCTHBIM 3K3aMCHOM. HpI/IMepHI)II\/JI NEpCUYCHb OCHOBHBIX

BOIIPOCOB K 3K3aMCHY ITPUBCACH HUKC!:

l.

=00 N U AW

11.
. BnusiHue cTpyKTypHBIX JeeKTOB Ha YJEJIbHOE CONPOTUBIECHUE NPOoBOAHUKOB. [IpaBuno Maruc-

13.
14.

15

[HonsTe xumuueckoi cBsi3u. Bunpl xumuueckoi cBsi3u. OCHOBHbIE OCOOCHHOCTH U XapaKTepu-
CTHKH.

[TonsATHE KPUCTATITMYECKON peIIETKH. DIIEMEHTapHas sTUelKa U €€ XapaKTePUCTUKH.

Tunsl kpuctammmueckux cucreM. Pemerku bpase.

Crioco0bI onricanust KpUCTAILIOrpadUIecKrX IIOCKOCTEH U HapaBICHUH

[Tonsitue aspl. PazoBast cTpyKTypa TBEpbIX Ted. Da30Bble JUarpaMMbl COCTOSIHHUS.

OCHOBHBIE 3JIEMEHTBI 30HHOU CTPYKTYPbI TBEPBIX TeJl. JHEPrETUUECKUE YPOBHU U 30HBI.
OCOoO6EeHHOCTH HEPreTHUECKUX 30H MOJYTPOBOAHUKOB, METAIIJIOB U IUAJIEKTPUKOB.

[Tonstue dazoBoro nmpocrpancTBa. [IT0THOCTE AMEKTPOHHBIX COCTOSHUM.

Pacnipenenenne @epmu-/Iupaka, MakcBemta-bonbiiMana 1 0cOOEHHOCTH X TPUMEHEHUSI.

. OCHOBHEIE TIOJIOKEHUS YUC€HUA O BJICKTPOIIPOBOJHOCTH MCTAJJIOB B paMKaX KJIACCHUYCCKOTO U

KBAaHTOBOI'O IOAXOJ0B.
TeMnepaTypHas[ 3aBUCHUMOCTD YACJIBbHOI'O COIPOTUBJICHUA ITPOBOAHUKOB.

ceHa, Hopareiima u Jlunge.

DJeKTpUYecKre CBOMCTBA TOHKMX METANIMYECKUX IUIEHOK. Pa3mepHslit 3 dekr.

Ocnosuble nonoxenus: Teopun BKIII. ITonsarue TynnensHoro konrakra. Ocodennoctu BAX tyn-
HEJIBHBIX KOHTAKTOB - HOPMAJIBHBII METaJl] - CBEPXIPOBOJHUK U CBEPXIPOBOJHUK — CBEPXIPO-
BOJHHUK.

. MeTtanibl ¢ BLICOKMM YACJIbHBIM COIIPOTHUBJIICHUCM.
16.
17.

Merasisl 1 METaJUIMYECKHUE CIUIABBI C BBICOKUM COIIPOTUBIICHUEM.
IIpumnon.
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18.

19.

20.
21.

22.
23.

24.

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

36.

37.

38.
39.
40.
41.
42.
43.

44,
45.
46.

CobctBeHHble NONYNpoBoHUKU. CTaTucTUKa HOocuTened 3apsaa. TemmepaTypHas 3aBUCUMOCTD
ypoBHs Depmu.

[Ipumecnpie monmynpoBogHuku. CTatucTHKa HOCUTENEH 3apsiga. TemrepaTypHas 3aBUCHMOCTH
ypoBHs Depmu.

VYcnoBue JIEKTPOHEUTPATBHOCTH B ITOIYTIPOBOAHUKAX.

TemmneparypHasi 3aBUCUMOCTb 3JIEKTPONPOBOAHOCTH COOCTBEHHBIX M MPUMECHBIX MOIYIPOBOIHU-
KOB.

HepaBHOBecHbIE HOCUTEINH 3apsi/ia U MEXaHU3Mbl UX PEKOMOMHALIUHY.

B3aumoneiicTBue MmosiynpoBOJAHUKOB C 3JIEKTPOMAarHUTHBIM U3Iy4YyeHUEeM. MexaHu3Mbl Morjolie-
HUS CBETA MOIYIIPOBOJHUKAMM.

CrniektpanbHasi 3aBUCUMOCTh Kod(¢uuuenTa noriomeHus. Kpail ¢pyHgameHTanpsHOro mnormoiie-
HUS.

3akon byrepa — JlamOepTa - bepa.

@DOTONPOBOIUMOCTH MOITYIPOBOJHUKOB. Penakcarus poTonpoBoIMMOCTH.

DJEeKTPONPOBOTHOCTD TOIYIIPOBOIHUKOB B CHIIBHBIX DJIEKTPUYECKHX MOIX. [ToneBbie 23 pexTs.
O ekt 'anHa 1 06acTH MPUMEHEHUS

TepmoransBaHOMarauTHbIC 2P PEKTH B METAIIaX M MOIYTPOBOJTHUKOBBIX MaTEpUaIax.

KoOHTaKkT MeTa/mI-nosynpoBOIHUK: SHEPIeTUYECKUE TUarpaMMbl, CBOMCTBA U IPUMEHEHHUE.
Kpemnuii: cBOMCTBA, OJIy4EHUE U IPUMEHEHHE.

I'epmanuii : CBOMCTBA: NIOJyYEHUE U IPUMEHEHHUE.

ApceHH]1 TaJuIHsl: CBOWCTB, MOJIYUYEHUE U IPUMEHEHHUE.

KapOua kpeMHMs: CBOICTBA, MOJlydeHUE U IPUMEHEHHUE.

DAEKTPONPOBOAHOCTh MPOCTHIX U CIOKHBIX TUIIEKTPUKOB. OCHOBHBIE MEXAHU3MBI IIPOBOIUMO-
CTH.

Jusnexktpudeckasi npoHuLiaeMocTb. [1oHsATHE MONIIpu3alun AUAIEKTPUKOB. MexaHU3Mbl OJISPH-
3aLMH.

JIM3IEKTPUKY B CUIIBHBIX AJIEKTPUUYECKUX MOJSX. Buabl anekrpuueckoro mpobos. [Tonstue >nex-
TPUYECKON MIPOYHOCTH JTUNIIEKTPUKOB.

Kepamuxka: knaccudukanusi, MUKpOCTPYKTYypa, OTyYeHHE U IPUMEHEHHE.

Curanisl: kaccuuKanus, MUKpOCTPYKTYypa, OJyUeHHE U IPUMEHEHUE.

O6ume cenenus o maruetusme. OnbIT ['epraxa - HlTepHa.

JlazepHbie cTeka.

Knaccudukarus marepruanoB 0 MarHUTHBIM CBOMCTBaM.

3aBHCHMOCTh MarHUTHBIX CBOMCTB (DeppOMArHeTUKOB OT BHEIIHUX (hakTopoB. Ddext bapkray-
3eHa. MarauTtHas Touka Kropu.

MaruutoTBepAble MaTEpUabl: CBOMCTBA U TPUMEHEHUE.

MarsuTtoTBepable MaTEpUaJIbl: CBOMCTBA U IIPUMEHEHUE.

Knaccugukanus HaHoMaTepuanos.

Memoouueckue pexomenoayuu npu N0O20MOBKe K IK3AMEHY

[ToaroroBka CTyJIeHTOB K 9K3aMEHY BKJIIOYAET MPOPAOOTKY JIEKIUH, B TEYCHUE CEMecTpa U

HETMOCPEACTBEHHYIO MOATOTOBKY B JIHU, IPEIIIECTBYIOIIUE IK3aMEHY, BKIIIOYasi, MOATOTOBKY K KOJLIO-
KBHYMaM, TECTUPOBAHHIO, BHITIOJTHEHUIO JJAOOPATOPHBIX padOT U MX 3AIUTY.

ZL]'IH MMOATOTOBKH K OTBETAM HaA 3K3aMCHAIIMOHHBIC BOIIPOCHI (OHI/I BBIAAOTCA B KOHLOC CEMCCT-

pa) CTYACHT JOJKEH MCIOIB30BaTh HE TOJBKO KYpC JICKIIUH, HO U OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIH-
TepaTypy AJs BEIpaOOTKH YMEHUS 1aBaTh Pa3BEPHYThIE OTBETHI HA MOCTABJICHHBIE BOMPOCHI.

B X04€ MOATOTOBKH K 3K3aMCHY CTYIACHTY HCO6XOI[I/IMO 06pau1aTL BHUMAaHHUEC HEC TOJIBKO Ha

YPOBCHBb 3allIOMHUHAHUSA, HO U HA CTCIICHb IIOHUMAaHHA N3YYaCMbIX BOIIPOCOB. MexaHHU4uecKoe 3aIoOMM-
HAHHE YHCJIOBBIX 3HAYCHUM XapaKTCPUCTHK MATCPHUATIOB HEC PCKOMECHAYCTCA, HO CTYACHT JOJDKCH OT-
YCTJIIMBO MPEACTABJIATDH cebe NOPpALOK 3TUX BCIUYHUH. HeHOCpeI[CTBCHHaH MoATOTOBKA CTYACHTA K 3K-
3aMCHY JOJDKHa B Pa3yMHBIX IPOIMOPHUAX COUCTATh M 3allIOMHUHAHUC, U NMOHHMMAHUC MPOrpaMMHOI0
MaTepurajia.
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Kpumepuu oyenusanus

[To uToram sk3ameHa CTyICHTY, U3 MaKCUMaJILHOTO KOJIMYeCTBa 0aioB, KoTopoe coctasisieT 30,

BBICTABIISICTCS:

1)ot 27 no 30 GamioB, eciau BiaJeeT MPOrPaMMHBIM MAaTEPUATIOM IO JUCIIUIUITMHE B TIOJTHOM 00b-
eMe; TOCTaTOYHO ITyOOKO OCMBICIIMBACT TUCIUIUIMHY, HCUEPIIBIBAIOIIE OTBEYAET Ha BCE BOIIPOCHL;
yMEeT aHaJIU3upPOBaTh, CPABHUBATH, KJIACCUPUIIMPOBATH, 0000111aTh, KOHKPETU3UPOBATH U CUCTEMAaTH-
3UpPOBATh H3YyUEHHBI MaTepHal, yCTAaHABIUBATh MPUUUHHO-CICICTBEHHBIC CBSI3U; Y€TKO (hOPMHUPYET
OTBETHI;

2)ot 24 no 26 6anmioB, eciau BiaieeT MPOrpaMMHBIM MAaTEPUAIOM IOYTH B ITOJIHOM 00beMe (MMe-
I0TCSL IPOOEITBI TOJIBKO B HEKOTOPBIX OCOOCHHO CIIOXKHBIX pa3zieliax); CaMOCTOSATENBHO U OTYACTH IPU
HABOJSIIUX BOIIPOCAX JAET MOJHOIIEHHBIC OTBETHI HA BOMPOCHI;, HE BCET/Ia BhIIETSET Hauboee cyIie-
CTBEHHbIE, HE JIOMYCKAET BMECTE C TEM CEPhE3HBIX OIINOOK B OTBETAX;

3)ot 15 o 23 6amioB, ecinu BiIageeT OCHOBHBIM 00bEMOM MPOrPaMMHOT0 MaTepuaa no AUCLu-
IUTMHE; IPOSBIISAET 3aTPYIHEHHS B CAMOCTOATEIbHBIX OTBETaX, ONEPUPYET HETOUHBIMHU (POPMYIUPOB-
KaMU; B IIPOLIECCE OTBETOB JIOMYCKAET OIIUOKH I10 CYILECTBY BOIIPOCOB.

B ciyuasx, korna oOydaronuiicss He 0OCBOMII 00s3aTeIbHBI MUHUMYM IPOTPAMMHOI0 MaTepuasia
M0 TUCITUILIMHE, HE CITIOCOOCH OTBETUTH HAa BOIPOCHI JaKe MPH TOTIOTHUTEIHHBIX HABOISAIINX BOIIPO-
cax, BeicTaByisiercst 0 6aymoB. CTyaeHT, HemoOpaBmnid 36 6aIoB B X0/1€ TEKYIETo U PyOeKHOTO
KOHTPOJIS, K 9K3aMEeHY He JomyckaeTcs. Huke npuBeeHb KPUTEPUU U ITOKA3aTEIH OIEHUBAHUS TIPO-
MEKYTOYHOM aTTECTallHH.

Tabmuua 10. Kpumepuu u nokasamenu oyeHUBaHUS NPOMENHCYMOUHOU ammecmayuu

[Ixana mo TpagUITMOHHON NATHOAIFHOM CHCTEME
ba30BbIi ypOBEHB IIponBunHyTHII Beicoknii
Heynosnersopu- yJIOBJIETBOPUTEIBHO /Aud. YPOBEHb YPOBEHb
TEIBHO 3a4eT xopomo/ ud. 3a4eT oTnu4HO/ mud. 3a4er
[kana nmo 6ayIbHO-PEHTUHTOBO CHCTEME
36— 60 61 —80 | 81 —90 | 91 — 100

6. MeToguueckue MaTepuaJbl, onpeae/siionue Npoueaypbl OeHNBAHUS 3HAHUI,
YMeHHUii, HABBIKOB M ONbITA JeATeJIbHOCTH

Tabnuua 11. Pezynomamul oceoenus yuebHou OUCYunIunbl, nooaexdcaujue nposepke

OcHOBHBIE OKA3aTeJIN OLEHKH
pe3yabTaToB 00y4YeHHsl

Pe3yabTaTsl 00y-
YyeHUs (KOMIIETEH-
1107070)
CriocobeH  mpoBo-

3HATh:

JUTh aHAJIU3 TIPUYUH
Opaka TpH H3TOTOB-
JICHUU 15631 (01717
MUKPO3JIEKTPOHUKHI
U JaBaTh PEKOMEH-
Jaluy MO0 UX yCTpa-
HEHHUIO W TIpeayIpe-
xaenuto - (I1IK-3):

v TIK-3.1 Beriss-
JsI€T TEXHOJIOrnye-
ckue (paKTopbl BbI-
3BIBAIOIIUE T10-
TPEIIHOCTH U3Tr0-

- OCHOBHBIE 3aKOHBI, OIIMCHIBAIOIINE 3aKOHOMEPHOCTH MPOLIECCH U sBIIE-
HUsl IPOTEKaloIue B MaTepHaiax pasIndHON MpUpOAbI(TPOBOIHUKH, MO-
TyTPOBOIHUKH, TUAICKTPUKH, MAarHUTHBIE MaTepualsl) - (31).

- KJaccU(pUKAIMIO, CBOMCTBA, TEXHOJIOTHIO MOTYUYEHUS U IPUMEHEHHUS OC-
HOBHBIX MaTepUasOB AIEKTPOHHON TEXHUKH - (32);

- (pu3nUecKue OCHOBBI OA30BBIX METOJIOB U3MEPEHMS U KOHTPOJIS CBOMCTB
MaTepHaioB 3JIEKTPOHHOMN TeXHUKHU - (33);

— MPUHLIMIIBL, METO/Ibl U CPEJCTBA BBHIIIOJIHEHUS PACUETOB U BBIUYUCIUTENb-
HbIX pa0oT(34);

YmMeTh:
- nenaTh 00OCHOBAHHBIN BBHIOOP MaTepUANOB JIJIsi KOHKPETHOTO MpHUMEHe-

HUA B TEXHOJIOTHH I/I3I[€J'II/II>1 BHGKTPOHHOﬁ TEXHHUKHU C yqéTOM IIOBCACHUA
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TOBJICHUS U3JIEIINI

MHKPO3JICKTPOHUKH.

v TIK-3.2. Jlaet
MPEITIOKEHUS IO
JTUKBUAAIIMU Opaka
B IIPOU3BOJICTBE U3-
JIEJIUI MUKPODJIEK-
TPOHUKH.

v TIK-3.3. Ilpexn-
jlaraeT BHECEHUE
W3MEHEHHH B TEX-
mporiecc.

CBOWCTB, IKCIUTyaTal[HOHHBIX XapaKTEPUCTUK M BIMSHUS HA UX BHEITHUX
¢akTopos - (V1);

- paboTatb ¢ HHQOPMAITMOHHO-CIIPAaBOYHBIMU U IOUCKOBBIMU CUCTEMaMHU
IUISL TIOMCKA JTAHHBIX 10 MaTepHajaM DJICKTPOHHON TEXHUKU M MX CBOM-
CTBaM, OPHEHTHPOBAHHO Ha peIIeHUe 3a71ad B Mpo(hecCHoHAIbHON 00Ia-
cti - (V2);

- FICTIOJIb30BaTh MaTeMaTHUECKUI amIapar JUisl pacyeTa CBOMCTB MaTepu-
aJIOB M UX XapaKTepUCTHK - (Y3).

Baanern:

- HaBBIKAMU MaTE€MaTHYECKOW 0OpabOTKH 3KCIEPUMEHTAIBbHBIX pe3yJib-
TaTOB JIsI OLCHKKU MOTI'PCIIHOCTH HSMGPHGMOﬁ (1)I/I3I/I‘~ICCKOI\/'I BCINYHUHBI -
IK-1(B1);

- HaBbIKaMH CaMOCTOATCIIbHOI'O N3YyUCHUA CHGHI/I&J’IBHOﬁ JATCPATYPhI AJId
peleHHs] KOHKPeTHBIX 3a/1ad MaTepHajlOBETYECKOTO acleKkTa B mpodec-
CHUOHaJbHOU o0nactu - (B2).

- paboTath ¢ coBpeMeHHbIM- (B3)u cpenctBamu u3mMepeHus U KOHTPOJIS
PaaMOdIIEKTPOHHBIMU NPUOOpamMu;

- IPOBOJIUTh UHCTPYMEHTaNIbHbIE U3MepeHus- (B4);

Tabmuua 12. Omanwi hopmuposanusa komnemenyuu u UCnoIb3yembie CpeoCmsed OYeHUBAHUSA

Ne| CocrtaB

@®opMHUPOBAHHE JIEMEHTOB KOMIIETEHIMHU

1. | Conmepxa- | 31,32,33,34 V1,¥2,¥3 B1,B2,
HUE B3.,B4
JTaroB
2. Bunst 1. JIexmm 1.JIaGoparopubie pabOTHI 1. JJabopaTtopHsie pa-
3aHatuil | 2.KoHcynbranun 2.CamocrosTenbHast pabota | GOTHI
3. CamocrosTenpHas 2.CamocrosTenbHas
pabota pabota
3. | CpenctBa | 1. llocewenue 3ans- 1. /lonyck u evinonnenue 1.3awyuma pesynoma-
olieHuBa- | muii (cM., pasja.s, nabopamopnoi pabomol moe 1abopamopHol
HUS Tab. 6). (cm., pasn.5, Ta6:1.9) pabomui(cM., paz.s,
2.Konnoxsuym 2. Obpabomka pe3zynoma- Ta61.9)

(cm., pasn.5, Ta6mn.7)
3. Tecmupoeanue
(cm., pasn.5, Ta6:1.8)
4.Ox3ameH

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

Mo6 U N0020MOo6Ka omuema
0 8bINOJIHEHHOU pabome.
(cm., pasn.5, Ta6:1.9)

3. Tecmuposanue(cM.,
pasn.5, Ta6:1.8)

4. Konnoxeuym(cM., pa3a.s,
Tab6mn.7)

5. Ok3amen(cm., pasna.s,
Ta6:1.10)

2. Tecmuposanue(cm.,
pazn.S, Ta6mn.8)

3. Konnokeuym(cm.,
pazn.S, Tab6n.7)

4. Dkzamen(cMm., pasn.s,
Ta61.10)

YpoBeHb c(hOPMHUPOBAHHOCTH IIEMEHTOB KOMITETEHITNI B paMKax H3y4eHUs JaHHOU TUCITUTLIN-

HBI BKJIIOUAET YEThIpE YPOBHSI:

® HU3KUIL YPOBEHb(OYEHKA «HEeYO0B8I1emEopUmenbHoy) XapakTepusyeTcs 1100 OTCyCTBUEM,
1100 YaCTUIHON CPOPMUPOBAHHOCTHIO TIEMEHTOB KOMIIETCHIIHIA,
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® 0a3086blll YPOBEHb (OYEeHKA «VO08IeMBOPUMENbHOY) SBISETCS 003aTeILHBIM TSI BCEX
00yYJaroIuXCsl 10 3aBEPIICHUN OCBOCHUS AUCIUILINHBI, B TICJIOM 3JIEMEHTHI KOMIICTCHITHN

c(OpMHUPOBAHBI,

® IPOOBUHY MBI YPOBEHL (OYEHKA «XOPOUL0») XapaKTEPU3yeTCs MPEBbIILICHUEM MUHIMAJIb-
HBIX XapaKTePUCTUK CPOPMHUPOBAHHOCTH KOMIIETEHIIMHU IO 3aBEPILICHUN OCBOCHUS THUCIHU-

ILUIMHBI;

® 8bICOKULL YPOBEHb (OYEHKA «OMIUYHO») XaPAKTEPU3YETCSI MAKCUMAJIbHO BO3MOXHOMN BbI-
PaKEHHOCTHIO KOMIIETEHIIMU U SIBJISIETCS BaXKHBIM Kaue€CTBEHHBIM OPUEHTUPOM JJI CaMo-
COBEPILIEHCTBOBAHMUSI.

Huxe B Tabnuie 13 npuBeneHsl 001111e XapaKTEPUCTUKHU U KPUTEPUN OLICHUBAHUS YPOBHS
OCBOEHMUSI JIIEMEHTOB KOMIETEHIIUHN 3aKPETJIEHHBIMU 32 TUCUUILITUHOM.

Ta6muma 13. Oowue xapakmepucmuku nokazamenei u Kpumepues oYeHUBaHuUs
KOMHemeHyuu no Smanam

IToxka3zaTenn 3HAThH YMeTh Baagers
U KPUTEPHH
«OTnnyHO» O6namaer  Qaktuue- | YMeeT NpuMEHATh mo- | Bimameer TexHOIOTHSA-

(BBICOKHI1 YPOBEHbD)

CKUMHU M TEOpeTHye-
CKMMH 3HaHUAMU B
npeaesax Hu3ydaeMou
001acTH ¢ TMOHMMAaHU-
€M TpaHull NPUMEHU-
MOCTH.

Ty4YeHHBIC 3HAHWS IS
pelieHusi  TPOM3BO-
CTBEHHBIX M WCCIIEIO-
BaTCIIbCKM  3a1a4 B
u3y4aeMoi oonactu

MH B U3y4aeMOU Ipel-
METHOW o0jacTh |
WMEET HaBBIKU HX CO-
BEPIICHCTBOBAHMUSI.

«Xopouio»
(MpoaABUHYTHIH
YPOBEHb)

3HaeT (QaKThl, MpHUH-
IITBL, TIPOLIECCHI, 00-
e TIOHSATHS U KaTe-
rOpUH B Ipeienax
n3y4aeMoi 00J1acTi

OOnamaer auana3oHOM
NPAaKTUYECKUX  yMe-
HUM, TpeOyembIX MAJs
peweHust npodeccuo-
HaJIbHBIX 3a/1a4

Anantupyer cBoe Io-
BeJICHUE K 00CTOSTENb-
CTBaM B PCIICHHHU 3a-
Jla4d B U3y4aeMoil 00-
JacTH

«Y IOBJIIETBOPUTEIILHO»
(moporoBblii ypoBeHb)

O6namaer 0a30BLIMHU
OOIIMMH 3HAHUSAMHU B
U3y4aeMoun 00JIaCTH

OO6nanaeT OCHOBHBIMU
yMEHUSIMU, TpeOye-
MBIMH JUJIS1 BBITIOJTHE-
HUS HECJIOXKHBIX 33124
B M3y4aeMOH 001acTH

Crnioco0OeH BBITOTHATD
paboThl B U3y4aeMoin

00JIaCTH TO/1 KOHTPO-
JIEM .

«HGYZIOBJ'IGTBOPI/ITCJ'II)HO»
(Huskmuii ypoBeHsb)

OTpBIBOYHBIE 3HAHMUS,
MyTaeT OCHOBHBIE TO-
HATUS U KAaTETOPUH B
n3y4aeMoin o01acTu.

YMeHHs He TT03BOJISIOT
BBITTOJTHUT HECJIOKHBIC
3a/1a4u B U3y4aeMoun
obnacTu, coBepIaer
OIITNOKH.

HcnbiThIBaET TPYIHO-
CTH IIPU PELICHUU 3a-
a4 B U3y4aemMoit 00-
JIACTH AK€ MOJ pyKO-
BOJICTBOM

7. YueOHO-MeTOoAMYeCKOe o0ecnmeueHue TUCIUTIIINHBI

OcHognas tumepamypa

1. ITacsiakoB, B. B. MaTepuaisl anekTpoHHoi TexHuku: yueb. / B. B. ITaceinkoB, B. C. CopokuH. - 5-
e u3., crepeotwr. - CI16.; M.; Kpacronap: Jlans, 2003. - 367 c.(473k3., bubnuoreka KbI'Y).

2. Matepuaisl 3J1€KTPOHHBIX CPEICTB [DIeKTpOHHBIHN pecypc] : yuebHoe mocodue / FO. A. I'atuun, B.
JI. Tkamuy, I1. A. Kamaes [u ap.]. — DnektpoH. TekctoBbie ganubie. — CII0. : Yausepcuter UTMO,
2010. — 112 ¢. — 2227-8397. — Pexum noctyna: http://www.iprbookshop.ru/67263.html
3.JIeroctaes, H. C. Marepuaibsl 3JeKTPOHHOW TEXHUKHU [DIEKTPOHHBIN pecypc] : yueOHoe mocobdue /
H. C. JlerocraeB. — DneKTpoH. TEKCTOBbIE AaHHbIE. — ToMcK : ToMckuii rocyjapCTBEHHBIA YHUBEP-
CUTET CHUCTEM YMIPABJICHUS U pagnodyieKTpoHuku, 2014. — 239 c. — 978-5-86889-679-8. — Pexum
noctyna: http://www.iprbookshop.ru/72057.html

20




Jononnumensnasn numepamypa

1. ITerpos K.C. Pagnomarepuansl, paIinoKOMIOHEHTHI U 3nekTponuka.-CII10.: ITurep, 2003.-512c.

2. AutunoB B.JI., Copokun B.C., Tepexos B.A. Matepuaibl 251IeKTpOHHOM TeXHUKH. Bomnpock! u 3a7a-
yu. M.: Briciras mkosa, 1990.

3. DNeKTpOTEXHUYECKHE MaTepraibl U n3nenus: cipaBouHuk / M. Y. Anmes, C. I'. Kanranosa. -

M. : PaguoCodrt, 2005. — 350.

4. 1.C. I'aeB MarepuaJsl 3JeKTPOHHOHN TeXHUKHU. TabopaTopHbiit mpakTukym/ J1.C. I'aes, P.11I. Te-
meB- Hanmpurk: Ka6. bank. Ya-T, 2016- 99c¢.

5.TaeB JI.C., Temes P.11I. Marepuansi snekrporHoit Texuuku. Yacts 1. YueObnoe uznanue. - Hanb-
yuk: Ka6. — bank. Yu - T, 2001, 63c.

6. I'aeB J1.C. Marepuaibl 371€KTpOHHONW TEXHUKH. MeToinyeckue pa3paboTKU M0 TEMaM U BOIIPOCAM,
BBIHOCHMBIM Ha CAMOCTOSITENIbHYIO paboTy CTy/IeHTOB. Y4eOHoe u3nanue. -Hanpunk: Kab. — bank. YH
-1,2002, 63c

7.T'aeB I.C. , Temes P.III. MaTepuansl 351eKTpOHHON TeXHUKU. TecToBbIE 3a1aHUs I KOHTPOJIS
3HaHui cTyneHToB. —Hanpuuk: Kab.-bank. Yu-1, 2004.-59c¢.

Humepnem - pecypcul

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

2. http://www.garant.ru/ - CnpaBouHasi mpaBoBas cucrema «['apanT.

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

4. http://www.studmedlib.ru - 9bC «KoHcynbTaHT cTyJeHTa»

5. DnexTpoHHBIE BEpCUH KypHaioB: “@usnka TBepaoro tena”, “JKypHan TexHUYecKo pusukn”,
“ITucpma B )KypHaN TeXHUYEeCKoU (pu3uku’”’, “Pusnka U TEXHUKA MOTYITPOBOAHUKOB”
http://journals.ioffe.ru.

6. www.nanonewsnet.ru — Caiit o HaHOoTexHOJIOoTUsIX B Poccum.

7. www.nanodigest.ru — IHTepeHeT - )KypHaj 0 HAHOTEXHOJIOTHSIX

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

9. www.nano-portal.ru - [Topran nocsiieH pa3BUTHIO HAHOTEXHOJIOTHI U UX BHEAPEHUIO B IPOU3BO/I-
CTBO.

10. www.portalnano.ru/read/databases - ba3a nanueix ®@enepanbHoOro HHTEpHET-MIopTana «Hanorex-
HOJIOTMH U HAHOMAaTEpUaIIbD».

8. IIporpamMHoOe oOecriedyeHHe COBPEMEHHBIX
HH(OPMALNOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTUI

1. CtyieHTBl UIMEIOT JOCTYII K €JMHOMY 00pa30BaTeIbHOMY HOPTay, IJIe MOT'YT B OTKPBITOM JOCTYIIE
MIOJIb30BATHCSl PECypcamMH y4eOHO-METOIMYECKO JTUTepaTyphl, SBISIONIMMUCS Pa3pabOTKaMH BEIy-
mux BY30B Poccumn.

2. JInst peATHHTOBOTO KOHTPOJISI UCIIOJIB3YETCsl CHCTEMa KOMITBIOTEPHOTO TECTUPOBAaHUS Ha 0a3e mpo-
rpammHoro obecriedenust Moodle.

3. IIpu BBINOTHEHNU JTA0OPATOPHOTO MPAKTHKYMa CTYACHTHI B 00s3aTEILHOM TOPSIKE MPOBOIST 00-
paboTKy SKCIIepUMEHTANBHBIX JaHHBIX C NMPUMEHEHHWEM NporpaMMHBIX mnakeToB Microsoft Exell,
MathCad (Academic MathCAD License).

4. B pamkax oOecrieueHHs] TPUMEHEHUSI KOMIBIOTEPHBIX TEXHOJIOTHH B 00pazoBaTEIbHOM IpoIecce
UMEIOTCS CIICIMATU3NPOBAHHBIC KOMITBIOTEPHBIX KJlacca ¢ COBPEMEHHBIM IMPOTPaMMHBIM 00€CTICUeHH-
€M U UMEIOIUM BBIX0 B IHTEepHeT.

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

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

7. ApxuBatop 7z (6ecmmataoe [10).

8. IIporpamma ni1st pabotsl ¢ pdf myGnukanusmu Adobe Reader (6ec-mmatnoe I10).

10 ITakeT maTemaTudeckoro anainuza SMath Studio (6ecrmatHoe I10).
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11. Cucrema nocrpoenue rpapukoB SciDAVis (6ecrutatHoe T10).
12. Cpena pa3paboTku BUpTyanbHbIX puoopoB MyOpenLab (6ecrmatnoe I10).

9. MaTepuajbHO-TeXHHYECKOe o0ecnedeHne padoThl

MarepuaabHO-TEXHUYECKYTO 0a3y A1 MPOBEICHHS 3aHATHI MO AUCLUILUINHE COCTABIISIOT:

e CrielMaIM3UPOBaHHAs Ay JUTOPUS], UCTIOJIb3yeMasi IIPU MPOBEACHUHN 3aHATUI JIEKIIMOHHOIO THIIA
Ne238, pacnonoxxennast o aznpecy: 360004, Kabapanno-bankapckas pecryomnuka, T. Hasb-
4K, yi1. YepHslmesckoro, 175, ydeOHbIi kopiyc yHuBepcutera Ne4 (OMD), ocHareHHas
MYJIBTUMEIUIHBIM TIPOEKTOPOM M KOMILUIEKTOM arapaTyphbl, MO3BOJISIOMIEH AEMOHCTPUPO-
BaTh TEKCTOBBIE U rpauueckue MaTepHabl;

e pabouee MecTO IMPero1aBaTes;

e pabouune MecTa CTy/IEHTOB;

® MeJIoBas J0CKa.

MynsTiMe A TPE3EHTALMs, COTPOBOKAAIOIAS JICKLIUIO, MO3BOJIAET MPENONABATEII0 AKLICHTH-
pOBaTh BHUIMAHHUE CTYICHYECKOM ayIMTOPUH Ha KIIFOYEBBIX BOIPOCAX JICKIIWU.

JucimmumHa obecrnieucHa:

® TECTOBBIM MaTepHalaMd B 3JIEKTpOHHOU oOydaromielt cucreme «Moodle» (OTKpbIThIA yHU-
BEPCHTET);

® KHIKHBIM (DOHIIOM OMOTMOTEKH;

® 3JIEKTPOHHBIMHU BEPCUSIMH JIEKLIUIA U yUEOHUKOB.

JucuuiuinHa obecreyeHa:

® TECTOBBIM MaTepHallaMH B 3JIEKTPOHHOM oOywaromeit cucteme «Moodle» (OTKpBITHIN
YHHUBEPCUTET);

® KHIDKHBIM (DOHJI0OM OUOIMOTEKH;

® 3JICKTPOHHBIMU BEPCUSMU JIEKLIUH U yUeOHUKOB.

JlaGopaTopHbIe 3aHATUS MO AMCLUUIUIMHE MPOBOAATCS B jabopatopun «MaTepuasibl U KOMIIO-
HEHTbl TBEPJOTEJIBHOW 3JIEKTPOHUKM» U «TexHomorus (QpyHKUMOHAIBHBIX MaTEpUAIOB U CTPYKTYp
AIIEKTPOHHUKIY, OCHAILICHHOH CIIeTyIOIUM 000pyA0BaHUEM U H3MEPUTEIbHON TEXHUKOM:

1. JJaGopaTopHbIii CTEH/ IO U3YUYEHUIO TEPMOJICKTPHUUCCKUX SIBJICHHUH.

2. YcTaHOBKA MarHeTpOHHOT'O PacHblIEHUS MaTepUaJIOB

3. YcTaHOoBKa BaKyyM-TEPMHUYECKOTO HANIBUICHUS TOHKUX IUICHOK

3. YcTaHoBKa 711 U3MEPEHUS YAEIBHOTO CONPOTUBIICHUS TOHKUX IJIEHOK.

4. JJabopaTopHBIN CTEH] N3yYCHUSI MArHUTHBIX CBOMCTB.

5. JJabopaTopHBIii CTEH/ IO U3MEPEHUIO YEIBHOTO COPOTUBICHUS METOIOM 4-X 30HIOB.

6. JIabopaTopHBIil CTEHJ MO MU3MEPEHUIO BOJBTAMIEPHBIX XapaKTEPUCTHK IOJYIPOBOAHUKO-
BBIX DJIEMEHTOB.

7. JJabopaTopHBIN CTEH/ IO AIEKTPOXUMUUECKOMY aHOIUPOBAHUIO.

8. JIabopaTopHBbIi CTEH]T N3MEPEHHUS TApaMETPOB MOIYIPOBOJHUKOBBIX MAaTEPHAIIOB 110 peJlaK-
canuu (pOTONPOBOTUMOCTH.

9. M3mepuTens XapaKTepUCTUK MOTYITPOBOIHUKOBBIX TpUOOpoB JI2-56;

10. OnTuyeckuit MUKpOCKoI BbICOKOTO pa3pemenuss LATIMET-20.

11. YcraHOBKa KOHTAaKTHOM CBApKH.

12. Jlabopatopnsiit crern usmeperus 3/1C Xomna.

13. LludpoBbie BOIBTMETPHI, aMIIEPMETPHI, MOCTHI ITOCTOSIHHOTO M TIEPEMEHHOT0 TOKa, TeHepa-
TOPBI, OCIHILIOrpadbl, ICTOUHUKY MMUTaHUs, MYJIbTUMETPHI U JP.

14. I[IK-4 .

15. HoytOyxk- 1 miT.

16. Ontnueckuii muxkpockon MBC-1.

CryneHThl IMEIOT JIOCTYII uepe3 VHTepHET TOCTYI K 3JIEKTPOHHOM oOydatortel cucreme «Moodle»
(OTKpBITHIM YHHUBEPCUTET), KOTOPast MIO3BOJISET Pa3sMeIaTh MEKTPOHHBIC YUeOHbIE KypChl B CBOOOTHOM J0-
CTyTIE JUIsl CTyJCHTOB YHUBEPCHUTETA.

IIpu npoBeieHyny 3aHATUIN JICKLMOHHOTO TUIIA, CEMUHAPCKUX 3aHATUIN UCTIOJIB3YHOTCS:
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JIUUEH3UOHHOE NPOZPAMMHOE 0DecneueHue u c60000HO PACNPOCMPAHAEMbLE RPOZPAMMDbL:

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

e apxuBatop 7z, Adobe Acrobat Reader nwnieH3ws: mpemocTapisieTcst OeCIiaTHO Ha YCIOBHSX T10
anpecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox mumensus: GPL/LGPL/MPL, Google Chrome nuIeH3us: MpeIoCTaBIseTCs
OecIUIaTHO Ha YCJIOBUSIX JIMIEH3UOHHBIX COMVIALIEHUI Ha MPOrpaMMHOE 0OECTIEUEHHE C OT-
KPBITBIM HCXOAHBIM KOZIOM IO aipecy https://code.google.com/intl/ru/chromium/terms.html.

JI1sl CTY/IEHTOB € OTPaHMYEHHBIMM BO3MOYKHOCTSMHM 3/10POBbSI CO3/1aHbI CIIELHAIBHBIC YCIOBUS IS
nony4eHust oopaszoBanus. CHeruani3upoBaHHOE MOMENICHHUE I MHBAIUIIOB PACIIONOXKEHO MO a/Ipecy:
360004, Kabapmuno-bankapckas pecriyOmmka, T. Hampunk, yin. YepHsimieBckoro, 173, riiaBHBIN yueOHBIH
KOpITyC YHUBEpCUTETA, ayauTopust Nel45.

B nensx JocTynHOCTH MOJTy4eHUs BBICILIETO 0Opa30BaHMs IO 0Opa3oBaTeIbHBIM IIPOrpaMMaM MHBA-
JIAIAMU 1 JTUIIAMHA C OTPAaHIYEHHBIMHA BO3MOXKHOCTSIMHU 37I0POBbsI YHUBEPCHTETOM 00ECTICUNBACTCSL:

® aIbTEPHATUBHON BepcHel o(pUIMaIbHOTO caifta B ceTu «IHTepHEeT» 1151 c1a0OBUISIINX;

® TIPHCYTCTBUE aCCUCTEHTA, OKA3hIBAIOLIETO 00YYAIOIEMYCsl HEOOXOIMMYIO TTOMOIITb;

® ]ISt MTHBAJIAIOB U JIUII C OTPAHIYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI T10 CITyXY — JTyOJIMpPOBaHHUE BCITYyX
CIIPaBOYHON MH(OPMALIMHU O PACIICAHUH YUEOHBIX 3aHATHI; oOecriedyeHne Ha/UISKaIlMMU 3BYKOBBI-
MH CPE/ICTBAMH BOCIIPOU3BEICHHUS HH(POPMAIHY;

® JJIsl THBAJIM/IOB M JIUI] C OTPaHUYEHHBIMU BO3MOYKHOCTSMH 37I0POBbsl, UMEIOIIUX HAPYIIECHHUs OTIOPHO-

JIBUTATEIbHOTO arapaTa, Co3aHbl MaTepUaIbHO-TEXHUUYECKHE YCIIOBUS 00OECTIEUHBAIOIINE BOZMOX-

HOCTb O€CIpensTCTBEHHOI0 JOCTyIa 00Y4arouXcsl B y4eOHbIE TIOMEIIEHUS], 00bEKTY MUTaHUs, Tya-

JIeTHBIE U JpyTHe MOMEILECHUs YHUBEPCHUTETa, a TAaKkKe NpeObIBaHWS B YKa3aHHBIX MOMEIICHUSIX

(HaymMuMe PacIIMPEHHBIX IBEPHBIX POEMOB, TOPYUHEN U IPYTHX IPUCIOCOOIECHHUH).
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JIuct n3mMeHeHui (1ONOTHEHMIN)
B paboyeil mporpaMMe AUCHUITUHBI

51.B.JIB.02.02 «MATEPUAJIbI JIEKTPOHHOU TEXHUKM»

11.03.01- Pagunorexnuka Ha 20 -20 y4eOHbIii rox

/o

OnemeHT (mmyHKT)P 11

M3MEHEHUH (JIOTIOTHEHUIN)

[Tepeduenb BHOCUMBIX

[Ipumeuanue

Obcyarcoena u pekomeH008ana Ha 3acedanuu Kagheopul
DJICKTPOHHUKH ¥ ITUPPOBBIX HHGOPMAIIMOHHBIX TEXHOJIOTHIHA,

POTOKOJ Ne

3aBenyrommii kageapoi

OT « »

2022 .

/

P.II1. Tewes /

MOAIIICH pacmudpoBKa MOATHCH

JaTta
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