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

Ieapb u3ydeHnsi AMCHUIVIMHBI — (popMupOBaHUe 0a30BBIX 3HAHUMN, MO3BOJIIOIIUX OPUEHTH-
pOBaThCs P PELICHUH 33/1a4 BBIOOPA, OJTYUYCHUS U aHaU3a (QYHKIIMOHAIBHBIX U KOHCTPYKIIMOHHBIX
MaTepHaoB B IPOU3BOICTBE U3/1EIUNA IEKTPOHHON TEXHUKH.

3agaum JUCHMINJIMHBI:

- O3HAKOMJIEHHE C OCHOBHBIMM THIIAMU MaTEpPHAJIOB 3JIEKTPOHHON TEXHUKHU U CBOMCTBaMH, Xa-
PaKTEPU3YIOLUIMMH UX;

- hopMHpOBaHKE 3HAHUN 00 OCHOBHBIX IIpOLECCaX U SBJIECHUAX, IPOTEKAOIUX B MaTepuanax
ANEKTPOHHOW TEXHUKHU;

- pa3BUTHE YMEHUS aHAJIU3UPOBATh U CUCTEMATU3UPOBATh HAYYHO-TEXHUUECKYIO HH(OPMALIHIO
IPUMEHHUTEIHHO K 000CHOBAaHHOMY BBIOOPY MaTEpUAIOB JJIs1 KOHKPETHOTO MPUMEHEHHUS B TEXHOJIOTUU
U3JeNUI 3JIEKTPOHHOM TEXHUKH C YU4ETOM CBOWMCTB, HKCILTyaTallMOHHBIX XapaKTEPUCTHK U BIMAHUSA Ha
UX BHEIIHUX (DaKTOPOB.

- (opMHpOBaHUE HABBIKOB TEOPETUYECKOTO pacyeTa U IKCHEPUMEHTAIbHOIO HCCIIEI0BaHMS
OCHOBHBIX CBOWCTB MaTe€pUaJIOB.

M3yuenue qUCUUIUIMHBI HAIIPABJICHO HA OJATOTOBKY CIEIMAINCTOB, CIOCOOHBIX PElIaTh MNpo-
0J1eMbl, BOSHUKAIOIIUE MTPH SKCILUTYaTAIH U3/IEINI SJIEKTPOHHON TEXHUKU C YI€TOM 00JIacTH, TUIOB
¥ 3a/1a4 Ipo(heCCUOHAIBHON AEATEIbHOCTU B COOTBETCTBUHU C MPO(EeCCHOHANBHBIMU CTaHJapTaMHU:

—06.005 «Cnenuamuct Mo H3KCIUTyaTallMd pPaJHOIEKTPOHHBIX CPEACTB (MH)KEHEP-3JIEKTPOHUK )Y,
YTBEP)KJIEHHBII NpHKa3oM MHUHUCTEPCTBA TPYy/Aa U cOLMaIbHOM 3auThl Poccuiickoit denepanuu
ot 31 uronsa 2019 roma N 540n (3apeructpupoBan B Muntocre P® 28 asrycra 2019 rona,
peructpanuoHubii N 55756).

—40.058 «HxeHep - TEXHOJOI MO MPOU3BOACTBY HM3JEIMH MHUKPOIIEKTPOHUKU», YTBEPKICHHBIN
pUKa3oM MHUHHUCTEpCTBA TpyAa U coUManbHOM 3amuThl Poccuiickoit @enepauun ot 03.07.2019
r. Ne 480H (3apeructpupoBan Muntoctom Poccun 29.07.2019 r. Ne 55439).

2. Mecto qucuumiunsl B ctpykrype OIIOIT BO

JucuuiuinHa « Marepuanbl JIeKTPOHHOW TEXHHMKHM» BKIIIOYEHAa BapHMATHBHYIO 4acTh OJIoKa
b1.B./1B.02.02 yueOHOro miana moarotoBku OakanaBpoB 1o HampaieHuto BO 11.03.01 Paguotex-
HUKa 110 npoduito” MHTErpupoBaHHbIE CUCTEMBI Oe30MacHOCTH .

[IpennogaBanue JOUCHUIUIMHBI Oa3upyeTcss Ha 3HAHMSX, MOJIYYEHHBIX MpPH H3YYEHHHM JUCIIU-
wmH(Moaynei): "Martematuka", "dusuka (obmas)", "Xumus".

OcBoeHue yueOHOM NUCHUIUIMHBI (MOIYJIs1) MaTepuaibl 1 KOMIOHEHTHI 3JIEKTPOHHBIX CPENICTB,
HE00X0IMMO ISl OCIEAYIOUIEr0 3Y4eHUs AUCHUILIUH (Moaysel): «IeKTpoHuKay, «OCHOBBI KOH-
CTPYMpPOBaHUS U TEXHOJOTMH Hpou3BoAcTBa POCy, «Du3nka 3/1eKTpOBaKyyMHBIX U MOJTYIPOBOJIHU-
KOBBIX IPUOOPOBY», « INEKTPOHHBIE TPHUOOPHI», BHITOJHEHHS BBIITYCKHOM KBaTM(PUKAIMOHHON pabOThI
U IpUOOpeTeHUs] 3HaHUM, YMEHUN U HaBBIKOB, KOTOPbIE MO3BOJAT 00y4aIOUIEMyCs YaCTUYHO MpoJe-
MOHCTPHUPOBATH clieayrolne 00001eHHbie TpyaoBbie pynkuuu (OTD):

— JDKemayaTanusa PpaauodIeKTPOHHOH anmapatypsl (mpodeccuoHanbHbd cTangapt 06.005
«CrenuanucT Mo 3KCIUTyaTallid pauo3IeKTPOHHBIX CPEACTB (MHKEHEP-3JEKTPOHUK)», KOJ
B, ypoBens kBanupukanuu -5);

— Pa3paboTka eAMHUYHBIX TEXHOJOTHYECKHUX MPOLECCOB M PEKOMEHAALUI 110 YCTPAHEHUIO
npeaynpexIeHuIo Opaka B NPOU3BO/ACTBE u3aeani MHMKPO3JIeKTPOHUKH
(mpoceccronanbublii ctangapt 40.058 «MHxkeHep - TEXHOJOT MO MPOM3BOJCTBY H3JETUIN
MUKPO3JIEKTPOHUKIN», KOJ B, ypoBeHb kBanupukanuu -6);

3. TpeboBaHus K pe3yJabTaTaM OCBOECHUS JUCHUIIMHBI

[Iporiecc nu3yueHUs NUCHUIUIMHBI HAIpaBJiIeH HAa (OPMUPOBAHUE DIEMEHTOB CIEIYIOIINUX KOM-
nerennuii B cootBeTcTBUU ¢ ®I'OC BO u OIIOIT BO no nanHOMY HarpaBieHHIO TTOITOTOBKH:
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npogeccnonanbubix komnerenuuii (I1K):

— Cnoco0eH nMpoBOAMTH AHAJIU3 NMPUYHUH OpaKa NMPHU U3rOTOBJEHUH HU3/1eJIUIl MUKPOIJIEKTPO-
HHUKHU ¥ JaBaTh PeKOMEHJAIMU M0 UX ycTrpaHenuio u npeaynpexiaenuio (ITK-3) (mpodec-
cuoHanbHBINA cTanaapT 40.058 NHkeHep-TeXHOJIOT 10 MPOU3BOJICTBY U3ACIUA MUKPOJICKTPO-
HUKH, TpyaoBas pynkuus B/01.6 - Ananu3 npuunH Opaka NpM M3roTOBJIEHUU M3/1eJHii
MHKPOIJIEeKTPOHUKH M Pa3padoTKa peKOMeHJaluii M0 UX YCTPAHEHHUIO U Npeaynpeskae-
HHUIO).

Ko u HauMeHOBaHHE HHANKATOPA JOCTHKEHUSI KOMIIeTeHIIUM:

v' TIK-B.3.1 BhIsSIBIsieT TEXHOIOTUYECKHE (DaKTOPhI BBI3BIBAIOLIKE IIOIPEIIHOCTH H3TOTOBICHHS U3-
JEJIUI MUKPODJIEKTPOHUKH.

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

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

B PE3YIbTATC OCBOCHUA JUCHUIIJIMHBI CTYACHT JOJIZKCH:
v

3HaTh:

v’ KI1aCCU(HKAIHMIO, CBONCTBA, TEXHOJIOTHIO MTOJIYYCHUS U TIPUMEHEHHST OCHOBHBIX MaTepHajioB
ANEKTPOHHOW TEXHUKHU;

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

YMerTh:

v’ nenath 000CHOBAHHBIN BEIOOP MaTePHANIOB /ISl KOHKPETHOTO IPUMEHEHHS B TEXHOJIOTHH H3]1€-
I BHGKTpOHHOﬁ TEXHUKU C y‘-IéTOM CBOI71CTB, SKCINTYaTAIMOHHBIX XapPaKTCPUCTHUK W BJIUSAHHUA
BHEIHUX (haKTOPOB;

v’ pabotarh ¢ HHPOPMAIIMOHHO-CIIPABOYHBIMU U IIOUCKOBBIMH CHCTEMaMH IS TOMCKa HH(OopMa-
[[UU TI0 MaTepuanaM dJIeKTPOHHOM TEXHUKH U UX CBOMCTBaM, OPUEHTHUPOBAHHO Ha PEIICHHE 3a
Ja4 B mpodeccuoHanbHOM 00acTH;

v/ MCIOJIb30BaTh MaTEMATHYECKHIA armapar Juls pacdeToB CBOMCTB MaTepHasoB.

Baagern:

v/ HaBBIKAMH pacyeT a, U3MEPEHUS U KOHTPOJISI OCHOBHBIX TapaMeTPOB MaTepHasIOB dJIEKTPOHHOM
TEXHUKH,

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

4. Coaep:kaHue U CTPYKTYpPa AUCHMILIUHBI

4.1. ConepxxaHue pa3iesioB AUCHUINIHHBI

B tabnuie 1 mpuBOAUTCS ONMUCaHUE COAEPIKAHUS NUCHUTUIHHBI, CTPYKTYPUPOBAHHOE IO pa3-
Jienam, ¢ yKazaHHueM I10 KaXIOMY pa3Jielny KOJI0B KOHTPOJIUPYEMOW KOMIIETCHITUH U ()OPM TEKYIIETro
KOHTpOJISI: 3ammuTa jadbopatopHoii pabotsl (JIP), komnoksuyMm (K), rectuposanue (T).

Ta6muma 1. Codeporcanue pazoenos oucyuniunol

Ko,
A ®opma
HaumenoBa KOHTPOIMPY- TeK
- - y"_[e_
Ne Copep:xanue pa3aeja eMoi KomIe-
HHe pa3jeJia 0 KOH-
TeHI UM (WM
TPOJIs
ee 4acTHu)
1. | Knaccuna- KJ'IaCUCI/I(I)I/IKauI/IH M Ha3sHAYE€HHE MAaTEpHaIoB DJIIEK- TK-3 T,
uus ¥ odmue |[TPOHHOW TEXHHUKHU. POnbp MarepuanoB B pa3BUTHH DJIEK-
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CBeJCHHUS 0
CTPOEHHE Ma-
TepHaJIoB
3JIEKTPOHHOM
TeXHUKHU

TPOHHOM TEXHUKH.

OO01mue moNoKeHUs: 0 CTpoeHUu TBepAbix Ten. Oco-
OCHHOCTH XWMHYECKOW CBS3U. DJIEMEHTBHI CTPYKTYPHOU
kpuctamorpaduu. JlegeKkTbl KpUCTaUIMYeCKOH CTPYyK-
TYpbI. DJIEMEHTBI 30HHOUN Teopur. OCOOCHHOCTH 30HHOM
CTPYKTYPBl METAJJIOB, MOJYIPOBOAHUKOB U JTUAIEKTPU-
koB. Pacnpenenenne @Pepmu-lupaka u MakcBeiia
bonbumana. [IIIOTHOCTB 37IEKTPOHHBIX COCTOSIHUIMA.

JIP

IIpoBoanuku

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

Bnusiaue CTpyKTYpHBIX Ne(EeKTOB Ha yIEIbHOE CO-
IPOTUBJIEHHE METAUIOB. Y I€IBbHOE CONPOTUBJICHUE Me-
TAJUTMYECKUX CIUIaBOB.

ConpoTuBJeHNE TOHKHUX TUIEHOK. PazmepHbiit dd ekt
YICIBHOTO COTPOTHBIICHHUS.

CBepXIIpOBOIMMOCTh M €€ TPUMEHEHHE B HayKe M
TeXHHKe. Marepuanbl BBICOKOTEMIIEPATYPHOH CBEpX-
POBOJIUMOCTH.

Knaccudukamuss npoBogHUKOB. MeTayuibl BBICOKOM
NPOBOJUMOCTH. MeTalljIbl C TMOBBIIICHHBIM YAEIbHBIM
conpotusienueM. [Ipumnon.

I1K-3

Hoay-

NMPOBOHUKH

CoOCTBCHHBIC W TIPUMECHBIC TOJNYIPOBOJHUKH, WX
SHepreTudeckue auarpammbl. CTaTUCTUKA HOCHUTENEH
3apsiia B COOCTBEHHBIX W MPHUMECHBIX MOJYIPOBOIHU-
Kax. YCJIOBUS AJIEKTPOHEUTPAIBHOCTH B COOCTBEHHBIX U
MPUMECHBIX TOJIYIIPOBOJHUKAX. TemrepaTypHas 3aBU-
CUMOCTh ITPOBOJIMMOCTH MOJYIIPOBOJHUKOB.

®dotomnornonieHue 1 GOTONPOBOAUMOCTh. HepaBHO-
BECHBbIE HOCUTENHU 3apsijaa. ['eHepanus U peKoMOHHAIINS
HEpPaBHOBECHBIX HOCUTEJIEH 3apsijia B MOJIYITPOBOTHUKAX.

DIIEKTPONPOBOIHOCTh MOJTYNPOBOAHUKOB B CHUIIBHOM
anekTpuaeckom nojue. Ipdexr ["anna.

MeToapl OYMCTKM W BBIPALIMBAHUS TMOJYIPOBOIHU-
KOBBIX KPUCTAJLIOB.

OcHOBHBIE CBOWCTBAa Te€pMaHUs U KPEMHHS, OCOOCH-
HOCTH TEXHOJIOTMH U obyiactb mpumeHeHus. [lomympo-
BoaHUKOBEIC coenuneHus A3B5, A2B4, A4B4.

[1K-3

AKTHBHBIE
71
NacCUBHEIE
THAJIEKTPUKH

OcCHOBHBIE XapaKTEPUCTUKHU PA3IUYHBIX TUIIOB MOJIS-
pU3aluu JUAJIEKTPUYECKUX MaTepHaJIOB. JJIEKTPOIPO-
BOJHOCTh JIMAJIEKTPUKOB. OJIEKTpUUYECKAs MNPOYHOCTH,
AIIEKTPUUYECKUI M TeroBoi mpoOoil. PasmepHsiil 3¢-
Gexr.

JusnexTpudeckue TOTepH, (QU3HMUECKUE TNPUUYMHBI
CYIIECTBOBAHUS UANEKTPUYECKUX IOTEPh B MaTepHa-
nax. TaHreHe AUDIIEKTPUYECKUX ITOTEPD.

[TaccuBHbIE IUANEKTPUKHA. OCHOBHBIE CBEIAEHUS O
CTPYKTYpe U (U3MUECKHUX CBOICTBaX MOJIMMEPOB.
[TnactMaccel. DeKTpou30IsIUOHHbIE KoMmayHAbl. He-
opranuueckue crékia. Kepammueckue marepuansl. Cu-
TaJUIBL.

I1K-3




AKTHUBHBIE AUANEKTpUKHU. [Iprupoaa CerHeTo’eKTpu-
koB. CernerosnekTpuku. IIbezonanexkrpuku. I[luposnex-
TPUKH. DIIEKTPETBHI.

5 | Marmmrusie Knaccudukanus BemecTB o MarHUTHBIM CBOMCTBaM. IK-3 T
" | marepmaam |IIpuposia Marnetmsma. OCOOEHHOCTH HaMarHMYMBaHUS ’
maTtepuanoB. KpuBas HamarHu4duBaHus (eppoMarHeTH- K,

ka. MaruutHbii Tuctepesuc. Iddexr bapkrayszena. Jlo- JIP

MEHHas CTPYKTYpa.

MarauroTBepiple U MATHUTOMSITKHE MAaTepHalIbl U UX
OCHOBHBIE XapaKTEPUCTUKH.

MarauTHble MaTepuasbl CIELUAJIBHOTO HA3HAYEHUS.
IIM/I —cTtpykTypbl. HaHOKOMIIO3UTHBIE MarHUTHBIE Ma-
tepuaibl. PazmepHsiii 3 dexT.

IepcnexkTus-

6 HbIe [1K-3 T,
MaTepHabI HanomaTepuaiibl 1 HAHOCTPYKTYPBI. K
3JIeKTPOHUKH Marepuaisl 3KCTpEMaIbHOU 3JIEKTPOHUKH ’

JIP

4.2. CTpyKTypa AMCHMILIHHBI

Tabnuua 2. Obwas mpyooemkocms oucyuniunsl cocmasisiem 3 3auemuvix eounuyst (108 uaca)

TpynoémkocTb, 4achl
Bun padorsl
2
Bcero
cemMecTp

OO0mas Tpy10eMKOCTh (B 4acax) 108 108
KonTakTHas padora (B yacax): 68 68
Jlexrum (JI) 34 34
JlabopaTtopusbie padoTsl (JIP) 34 34
CamocrositeibHas padora (B yacax), B TOM 31 31
YHc/ie 1 KOHTAKTHas:

CaMoCTOATEIbHOE N3YUYEHHE PA3ACIOB 31 31
IToaroroBka u NpoxokaeHue MPOMeKyTOY- 9 9
HOli aTTecTallNu
Buja npoMeKyTOYHOM aTTeCTAalHu 3a4er c oneHkou

4.3. JlekunoHHBIE 3aHATUA

Tabnuna 3. Ilepeuens mem 1eKyUOHHbIX 3aHAMUL

Ne
Tema
n/n
1 Knaccugukaius 1 Ha3HaueHHEe MaTepUaIOB AIEKTPOHHON TEXHUKH.
2 OO111e MoI0KEHHs O CTPOSHUM TBEPBIX Tell. 30HHAS CTPYKTYpA.
3 MerTansl. DI€KTPOIIPOBOAHOCTh METAJUIOB U METAJIIMYECKHUX CIUIABOB
4 CBepXMIpoOBOIHUKH U UX TPUMEHEHHE B HAyKe U TEXHHKE.
5 Marepuansl BEICOKOTEMIIEPATYPHOUM CBEPXIIPOBOJAUMOCTH.
6 [TonynpoBoguuku. CoOCTBEHHAs U MPUMECHAsi IPOBOJAUMOCTb.
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DNEKTPONPOBOJHOCTH MOTYIPOBOJHUKOB B CHIIBHBIX AJIEKTPUUYECKUX MOJAX. DddexT

7
I'anna.

8 DoTONPOBOAUMOCTD U (HOTONOIIIONIEHHE MTOTYITPOBOIHUKOB.

9 MeToap! BEIpalIMBaHUs U YIPABICHUS CBOMCTBAMM ITOJIYIIPOBOJIHHUKOB

10 KpeMHuii 1 repmaHuii: CBOMCTBA, IIOJIyYCHUE U IIPUMEHEHHUE DJICKTPOHHOM TEXHHUKE.

11 JMdIeKTpuKy: NoJIIpu3anus, IUIEKTPUYECKUE IIOTEPH, IIEKTPOIPOBOIHOCTD U JJIEK-
TPUYECKasl IPOYHOCTD.

12 [TaccuBHBIE TUAIIEKTPUKH: IUIACTMACCHI. 3JIEKTPOU3O0JIALMOHHBIE KOMIIAYHbI, CTEKJIA,
CUTAJUIbI, KEpaMUKa.

13 AKTHBHBIE AUDJIEKTPUKU: IbE30JIEKTPUKHU, TUPOIIEKTPUKH, SJIEKTPETHI.

14 MarnuTHble MaTepuaisl. [Ipuposa MaraeTn3amMa 1 0COOEHHOCTH HaMarHMYWBaHUS Ma-
TEPHUAJIOB.

15 MarsuTHbIE MaTEpHAIIBI CIEUAIBHOrO HazHayeHus. LIM /] —cTpykTypbl

16 Hanomarepuaibl 1 HAHOCTPYKTYPBI B JIEKTPOHHUKE. .

17 Marepuaibl 5KCTpEMaIbHON 3JIEKTPOHUKH

4.4. llpakTuyeckue (CeMuHapcKue) 3aHATHS

[TpakTrueckue 3anstus (CeMUHApCKUE 3aHATHS) HE IPEIYCMOTPEHBI POTPaMMOii




4.5. JlabopaTopHbie padoThI

B tabmune 4. [IpuBoauThCs IEpedeHb TeM JJa0OPAaTOPHBIX 3aHATHHA U C YKa3aHUEM KOHTPOJIHUPY-
€MBIX KOMIIETEHIIUH.

Tabauya 4. [lepeuenv nabopamopHulx pabom

Kon
KOHTPO-
Ne JHpyemMon
/- HanmeHnoBanue 1a00paTOpHbIX padoT KoMITe-
wn TCHIHHU
(usu ee
4acTH)
Omnpenenenue Tuna NpoOBOIUMOCTH TOJIYIIPOBOIHUKOBBIX MaTEpHAIOB IK-3
2 | 3Mepenue yieapHOTr0 CONPOTUBIICHUS 00BEMHBIX MOJYIPOBOHUKOBBIX Ma- I1K-3
TEPHUAJIOB
3 | Onpenenenue MUPUHBI 3aPEIIEHHON MOTYIPOBOJHUKA IK-3
4 | U3mepeHue 31eKTpOIpOBOAHOCTH TUIEHOUHBIX MOJIYIIPOBOIHUKOBBIX CTPYKTYP IK-3
5 | U3mepenue BpeMeHH KM3HU HEOCHOBHBIX HOCHUTENEH 3apsiia IK-3
6 | OnpeneneHre KOHIIEHTPAIIMU HOCUTENIEH 3apsiaa o uamepenusm D J]C-Xomna 1IK-3
7 | DneKkTpu4ecKue U TEPMORIEKTPUYECKUE CBONCTBA IIPOBOIHUKOBBIX MaTepHa- IK-3
JIOB
8 | UccnenoBanue CBOMCTB MarHUTOMSITKUX MaTEPHAJIOB IIK-3
4.6. CamocTosiTe/IbHOE H3YUeHHE PA3/1eJI0B I CUUIIIMHBI
Tabmuua 5. Bonpocsi, 8blHOCUMblE HA CAMOCMOAMENbHOE U3YUeHUe
Kona
KOHTPO-
Ne Jaupyemoii
/' Bonpocsi KoMIIe-
wn TCHIHHU
(nsm ee
YacTH)
1 CrnnaBel BeicOKoro conpoTuBienus. [Ipunou. Hemeraminyeckue npoBoasime [IK-3
CILIaBBHI.
) [TonynpoBonHukoBbie coearHenust A2B6, A4B6 u TBepble pacTBOPHI HA UX [IK-3
OCHOBE: OCHOBHBIE CBOMCTBA U 00JIACTH MPUMEHEHHUSL.
3 TepmoranbBaHOMarHUTHBIC SBJICHHS B TTOJyNpoBoAHUKaX. D dexT Xoia. K-1,
D¢ ekt 3eedbeka. Dpdekt IlenpThe.
TepmoanexTpuueckue Matepuaisl. TepMoanekTpuueckast JOOPOTHOCTD.
4 CBoiicTBa M MapaMeTpbl MaTEPUAIIOB JIJIsl TEPMODIIEKTPUUYECKHUX MTpeoOpazoBa- 11K.3
tenei. OcoOOCHHOCTH KOHCTPYKITUU U TEXHOJOTUN U3TOTOBJICHUS TEPMOIJICK-
TPUYECKHUX XOJOIMIBHBIX MOIYIICH.
S | XKugkue KpuCTaIUIBl: KIIacCH(UKAIHsI, CBOWCTBA M IPUMEHEHHE. I1K-3
6 MarHuTOMSITKHE U MarHUTOTBEPbIE MaTEPUAIbI: OCHOBHBIC XapaKTCPUCTHKH [1K.3
Y IPUMEHEHUE.

4.7. KypcoBas pa6ora

KypcoBast paboTta He nperycMOTpeHa MporpaMmoi.
S. OneHo4YHbIe MaTePUAJIBI VISl TEKYIIEro U py0esKHOro KOHTPOJIsl yCIieBaeMOCTH
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1 MPOMEKYTOYHOM aTTecTaluu

OueHouyHble MaTepUaIbl JUIsl TEKYLIETO, pyOEXHOT0 KOHTPOJISL YCIIEBAEMOCTH U POMEKYTOUHOU
aTTeCTallud CTYAEHTOB [0 JUCLMIIJIMHE OINpPENeNsioTcs y4eOHBbIM IUIaHOM OOpa30BaTEeNIbHOM Ipo-
rpaMMBbl M JCHCTBYIOIIUM IOJOXEHHEM O OaIbHO-PEHTHHIOBO CHCTEME aTTeCTallud CTYIEHTOB
oOyyaromuxcst o IporpaMMam BbIcIIero ooOpaszoBanus KabapauHo-bankapckoro yHuBepcutera
(ITpuxaz Ne 159/0 ot 31 aBrycra 2017r.). [Ipu arrectanun o0y4aromuxcs OIEHUBAETCS Ka4eCTBO pa-
00Thl Ha 3aHATHAX (YMEHHE BECTU JUCKYCCHUIO, CIIOCOOHOCTh 4ETKO (POPMYJIHUpPOBATH CBOM MBICIIH),
YPOBEHb MOJATOTOBKU K CaMOCTOSITENIbHOM JEATEIbHOCTH, KA4YECTBO BBINOJHEHUS 3aaHUN (KypCcOBOM
paboThl, JabOpaTOpHBIX paboT U ap.). Tekymuil u pyOeKHbIH KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB 110
JUCLUIUIMHE IPOBOAMUTHCA 110 TPEM KOHTPOJIbHBIM ToukaM. B koHue 1/3 cemectpa 1-1 KOHTpoOsibHast
TOYKa, BTOPasi KOHTPOJIbHAs TOYKa- KOHell 2/3 ceMecTpa, a TPeThsl KOHTPOJIbHAsL TOUKA [IOCIIEIHUE JIBE
Henenu cemectpa. Pacrpenenenue 6amioB B pamMkax OaJIbHO-PEHTHHTOBOM CHUCTEMBI aTTECTallUU
CTYACHTOB IIPUBEJIEHO HIDKE!

Tabnuna 6. Pacnpeodenenue bannos mexkyuje2o, pyoesicHo20 KOHmMpPois U IK3ameHd

No Oo6uas 1-1 TOUKA 2-91 TOUKA 3 Touka
cymma
1. | Tekyumii KOHTPOJIb
MOCEIICHHE 3aHATHI 10 6an- 3 3 4
JIOB Oamna bamia bamna
BBIIIOJIHEHME U 3alIUTa J1a00- 21 7 7 7
paTOpPHBIX paboT OaJn OayoB OayoB OaJIIIoB
2. | Pybe:xHblii KOHTPOJIb
TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0ajIoB 0ajIoB 0annoB
KOJUJIOKBUYM 24 8 8 8
bamna 0asoB 0asoB 0annoB
Hroro 70 23 23 24
0aJL10B o0as1a o0as1a O0aja
3. | Dk3amen 30 min — 15, max — 30
0aJL10B 0ajL10B

5.1. KosnoxkBuym

B cemectpe mpoBosTCs 3 KOJUIOKBUYMA, KaXK/IbIi M3 KOTOPBIX OLIEHUBAETCS B npenenax ot 0
1o 8 6amioB. Takum 00pa3oM, MaKCUMaJIbHOE KOJIMYECTBO OAJIIOB, KOTOPBIE MOKET MOJTYYUTh CTY-
JICHT IIPY YCJIOBUU YCIEIIHON C/IauM TPeX KOJJIOKBUYMOB PaBHO 24.

Ha komnokBuymax KOHTpOIUpyeTcs: (GOPMUPOBAHHUE DJIEMEHTOB 00IIeTpodhecCuOHATbHBIX
kommnerenmii [1K-3. Hike npuBeneH npumepHsblii iepedyeHb BOIIPOCOB U 331aHUH, BBIHOCUMBIX Ha
KOJUIOKBUYMBI:

1-xonnoxeuym(Paszoen 1,2):

1. IlepeuncauTe TUIIBI XUMAYECKON CBSI3U B TBEP/BIX TelaxX U JAUTE KPATKYIO XapaKTepUCTHUKY.

2. [lepeuncaure AeeKThl KPUCTAIUIMYECKON CTPYKTYPHI U IaiiTe KPATKYIO XapaKTEPUCTHKY.

3. [IpuBenute KIaccUpUKAINIO KPUCTATUTMUECKUX CUCTEM U OTTMCAHWE OJTHON U3 HUX..

4. [Taiite omnpenenenue noaumMoppusmMa, puBeIUTe IPUMEPbI AJTTIOTPOITHBIX MOIU(UKAIIUI BEIIECTB.
6. OxapakTepu3yuTe KpUCTALIHISCKYIO CTPYKTYPY THIIA ajiMa3a.

7. OnuiuTe KPUCTANIMYECKYIO CTPYKTYPY THIA canepura.

8. Paccuuraiite mmoTHOCTh ynakoBku atomoB B 1K, I'I[K u OIIK kpucTammmueckux perneTkax.

12. CKOIBKO aTOMOB NPUXOAMUTCS HA DJIEMEHTAPHYIO STYEWKY B MOHOKPHUCTAJLIE apCEHU A rajus’?
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14. Beipa3zuTe MOBEPXHOCTHYIO TUIOTHOCTh YHMaKOBKHA aToMOB B TuiockocTH (100) moHokpucramia Si
yepes MepuoJl pelIeTKH, UCIOIb3ys HE0OXO0IUMbIe CIIPaBOYHBIEC JJaHHBIE.

18. Beruuciure paccTosiHue MEX1y OMMKANIIMMU aTOMAMH B KPUCTAJUTMUECKOH pelieTke Bobhpama,
UCIIOJIB3YS] HEOOXOAMMbIE CIIPABOYHBIC TaHHBIE.

19. Beruncnure paccTosiHUE MEXIY OMMKaWIIMMU aTOMaMy B KPHCTAUTMYECKON pelieTke KpeMHUs,
HCIIOJIB3YSl HEOOXOAMMbIE CIIPABOYHBIE IaHHBIE.

20. JlaiiTe onpeneneHre aHU30TPOIIMU CBOMCTB TBEP/BIX TEJ, HA30BUTE MPUYMHbBI AHU30TPOIHH.
21.IIpuBeauTe CXeMbl SJHEPreTUYECKUX 30H METAJUIOB, IMOJIYIPOBOJIHUKOB U JUAIEKTPUKOB. CpaBHUTE
110 CTPOEHHUIO.

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

23. VI3110:KUTE OCHOBBI AJIEKTPOITPOBOIHOCTH METAIOB Npuommkenun pyne u Jlopenna.

24. BeiBeaute GopMyIry pacuéra 3JIeKTPOIPOBOJIHOCTH B KIIACCUYECKOM MPHOIMKEHUH.

25. Ilpunon: pa3HOBUIHOCTH, CBOMCTBA U IPUMEHEHUE.

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

1. [Jlaiite onpeneneHre COOCTBEHHOrO ¥ MPUMECHOIO MOIYNPOBOAHMKA. M300pa3uTe 30HHYIO CTPYK-
Typy COOCTBEHHOI'O IIOJYIIPOBOIHUKA, JOHOPHOT'O U aKLIEITOPHOTO MOJIYIIPOBOJHUKA.

2. O0bsCcHUTE, KaK HATH KOHLIEHTPAL[MIO OCHOBHBIX U HEOCHOBHBIX HOCHUTENEH 3apsja B 3JIEKTPOH-
HOM IOJIYIIPOBOJIHUKE C U3BECTHOM CTEINEHBIO JIETUPOBAHUS HA YYaCTKE UCTOIICHUS IPUMECH.

3. OObsAcHUTE, KaK HalTH KOHLIEHTPALMIO OCHOBHBIX U HEOCHOBHBIX HOCUTEJNEH 3apsisia B AbIPOYHOM
MOJIYTIPOBOJIHUKE C U3BECTHOM CTENEHBIO JIETUPOBAHUS HA YYACTKE UCTOILEHUS IPUMECH.

4. N300pa3ute TeMnepaTypHyO 3aBUCUMOCTb PaBHOBECHOW KOHIIEHTpAllUU HOocuTelnel 3apsiia B co0-
CTBEHHOM HOJyNpoBogHUKE. OOBACHUTE, KaK [0 ATON 3aBUCUMOCTHU OIPENEIUTh IIUPUHY 3aIlpe-
IIEHHOW 30HBI MOJTYIPOBOHHKA.

5. N300pa3uTe KaueCTBEHHO TEMIIEPATyPHYIO 3aBUCUMOCTh PABHOBECHOM KOHIIEHTPAIMH HJIEKTPOHOB
B JIOHOPHOM IIOJIyIIPOBO/IHUKE B IIUPOKOM HMHTEpBajie TeMIepaTyp. YKaKUTe TeMIepaTypbl Uc-
TOILEHUS IPUMECHU U Tepexo/ia K COOCTBEHHON IPOBOAUMOCTH.

6. OT KakMX XapaKTEPHUCTUK IOJIYIIPOBOJHUKOBOIO MaTepHaja 3aBUCUT TEMIIEpaTypa HCTOLICHUS
npumecu?

7. 3anummTe yciI0BHE KBa3WHEHTPAIBHOCTU AJIS IOJYNPOBOJHHUKA, JIESTMPOBAHHOTO OJHOBPEMEHHO
JIOHOPHOM M aKIIENTOPHOW MPUMECHIO.

8. CKOJIBKO 3JIE€KTPOHOB HaxoauTcs Ha ypoBHe depmMH B COOCTBEHHOM IMOJIYIPOBOJAHHUKE MPU KOM-
HATHOU Temmeparype?

9. O0bscHUTE, Kakas U3 JIBIPOK 00sasaeT OoJblIel SHeprueil: B IEHTPEe BAJICHTHOM 30HBI WM Y €e
NOTOJNKa?

10. YcraHoBUTE B3aMMOCBS3b MEXAY JOHOPHBIM MJIM aKLENTOPHBIM TIOBEICHUEM NIPUMECEN 3aMellie-
HUS B KOBJIEHTHBIX MOJYNIPOBOJIHUKAX U BAJIEGHTHOCTHIO IPUMECHOIO aTOMA.

11. OObsicHUTE, KaK ONPENeIUTh TUIl OCHOBHBIX HOCUTENIEH 3apsi/ia B MOJIYIPOBOJIHUKE MO U3MEPEHH-
am DJIC Xomna.

12. O0BbsICHUTE, KaK ONPEIeIUTh TUIl OCHOBHBIX HOCUTENEH 3apsi/ia B MOJIYIPOBOJIHUKE 110 H3MEPEHH-
am tepmo-21C.

13. KakoBo OTHOIIIEHHE 3JIEKTPOHHOTO TOKA K JIBIPOYHOMY B coOcTBeHHOM repmanuu pu T=300 K?

14. KakoBo OTHOIIIEHUE JIEKTPOHHOTO TOKA K IIPOYHOMY B cOOCTBEHHOM apcenuie rayuus T=3007

15. Bcerna nu MOXHO YTBEpXKJlaTh, UTO MBI UMEEM JIEJI0 C COOCTBEHHBIM IMOJYIPOBOJHUKOM, €CIIU
€ro yJeJlbHOe CONPOTUBIIEHHE OIM3KO0 K coOcTBeHHOMY? [louemy?

16. HazoBuTe OCHOBHBIE MEXAHU3MBI PACCEAHNS HOCUTEIEHN 3apsiia B IOIyIPOBOAHNKAX. KakoBbl 11
ATUX MEXaHU3MOB TEMIIEPATYPHbIE 3aBUCUMOCTHU MOABHKHOCTH?

17. JlaliTe CpaBHUTEIBHYIO XapaKTEPUCTUKY KPEMHHUS U T€pMaHUs KaK MaTEpUAIIOB dJIEKTPOHUKH.

18. Ha3zoBuTe OCHOBHbBIE 00J1aCTH TPUMEHEHUS KPEMHUS M T€PMaHUs B AJIEKTPOHHON TEXHHUKE.

19. Oxapakrepu3yiiTe KpUCTAIIMYECKYIO CTPYKTYpPY M XHMHUYECKYIO CBSI3b B IIOJYIPOBOJHMKAX
AIIIBV.
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20. IToyuemy y aHTUMOHH]IA UHMS COOCTBEHHAS yIeIbHAsl MPOBOJMUMOCTE OMPEENIIeTCS TOJIBKO KOH-
LEHTpaLrel 3JIeKTPOHOB, a BKJIAIOM JBIPOK MOXKHO MPAKTUYECKH MpeHeOpedb?

3-u konnoksuym (Pazoen 5,6):

1. Ha3zoBuTE OCHOBHbBIE MEXAHU3MBI MPOOOS TBEPIBIX AUIICKTPUKOB.

2. Kakoil Mmexanu3m npo0osi XxapakTepeH s JUJIEKTPUKOB IIPU UMITYJIbCHOM BO3JIEHCTBUU BBICOKOIO
HanpsHKeHUs?

3. Kak olieHuTh HampspKEHUE TEIJIOBOTO MPOOOS TUAIIEKTPUKa?

4.Yto Takoe nudnextpuueckue notepu? Kakue (axToppl BIMSIOT Ha JUAIIEKTPUYECKHE MOTEPH B
TBEPJIBIX JUAICKTPUKAX?

5. IlonumepHbie TUAIEKTPUKHU: 00IIasi XapaKTepUCTUKA U MPUMEHEHHUE B 3JIEKTPOHHOIN TEXHUKE.

6. Kakoil u3 noamMepHbIX IU3JIEKTPUKOB CHIIbHEE HarpeBaercs B BY anexTpuueckom mosie: moau3TH-
JIEH WM MOJUBUHUIXJIOpUA?

7.13 xakoro marepuana Bpl npemnaraete wusroroButs usosnsrop CBY paszpema: u3 nonurer-
padropaTriieHa uian nojgudTUieHTepedranara? [Touemy?

8. OueHuTe HanpsKeHUe Npooos i MIICHKU MOJIMUMUA TONIUHON 50 MKM B OTHOPOJHOM 3JIEKTPU-
YECKOM II0JIE.

9. Onenure HanpspKEHUE MPOoOOst TS TIICHKU ToJuATHIeHa TomuHON 100 MKM B OZTHOPOAHOM 3JI€K-
TPUYECKOM TIOJIE.

10. Mcnionb3yst cipaBOYHbIE JTaHHBIE, HAWUTE OTHOLIEHUE YJEJIbHBIX AUAJIEKTPUUECKUX MOTEPD B I10-
nusTuiere u [IBX nmpu 0JIMHAKOBBIX yCIOBUAX IKCILTyaTalUH.

11. Haiinute ynenbHble OUAJIEKTPUUYECKHUE MOTEPU B IUIEHKE JIaBCaHA IIPU HAINpspKEeHHOCTH mods 105
B/M Ba yactore 1 MI 1.

12. Bnusinue cocTtaBa cTEKJIa Ha €ro CBOICTBa.

13. Knaccuduxanus CTeKoJ M0 TEXHUYECKOMY Ha3HAYCHHIO.

14. Haiiaure OTHOIIEHHE TEMIEPATYPHBIX KOA(PQPHUIMEHTOB PACIIUPEHUS AJIEKTPOBAKYYMHBIX CTEKOI
mapku C37 u C90.

15. lnis kakoro u3 MaTepuaioB (KBapIl WM CHIIMKATHOE CTEKJIO ¢ OonbIuM conaepxkanueM Na20) miu-
pe UHTEpBaN pa3MAr4eHus?

16. Knaccudukanuss MarHuTHBIX MaTepUaioB IO CBOMCTBAM M TEXHUYECKOMY Ha3HAUEHHUIO.

17. Kakre MarHUTOMATKHE MaTepUajbl UMMEIOT BHICOKOE 3HAYEHHE MarHUTHOW IIPOHUIIAEMOCTH B Clla-
OBIX MAarHUTHBIX TTOJISIX ?

18. KakoBo BIMsIHME KPEMHUS Ha CBOMCTBA 3JIEKTPOTEXHUYECKON CTan?

19. KakoBbI 4aCTOTHBIE XapaKTEPUCTUKN BHICOKOIIPOHUIIAEMBIX M HU3KOIPOHUIIAEMBIX (heppUTOB?

20. Knaccudukanus HaHOMaTepHaIoB MO pa3MepHOMY (hakTopy.

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

Memoouueckue pexomenoayuu

[Ipy moAroToBKE K KOJUIOKBUYMY CIIEYET, MPEkKIE BCET0, IPOCMOTPETh KOHCIEKTHI JICKIUN U
OTMETHUTH B HUX MMEIOIIMECS] BOMPOCHI KOJUTOKBUYMa. Eciu kakue-To BONPOCH! BEIHECEHBI MPeToaBa-
TEJeM Ha CaMOCTOSTEIbHOE M3YYCHHE, CIEeyeT 0OpaTUThCSA K Yy4eOHOM IuTeparype, peKOMEHIO0BaH-
HOU TpernoiaBaTesieM B Ka4eCTBE MCTOUYHHKA. [Ipr OATOTOBKE K KOJIJIOKBUYMY TaK)Ke€ PEKOMEHIYeT-
sl MOCELIEHNE KOHCYIbTAlUNA AJI1 CBOEBPEMEHHOTO CHATHS BOSHUKIIUX BOIPOCOB B MPOIIECCE MOATO-
TOBKU. KOJJIOKBHYM ITPOBOJUTHCS B BUIE YCTHOTO ONPOCA U COOECEI0BAHUS CO CTYIEHTOM.

Kpumepuu oyenusanus

CreneHb MOATOTOBJICHHOCTU CTYJACHTA Ha KOJIJIOKBUYMC OLCHHUBACTCA IO CICAYIOIIUM KPUTEC-
pyuAaAM: - ACHOCmMb, YemKoCmsv U 00KA3amMeNIbHOCHb U3JIONCEHUS. OMEEMO8 HA eonpocsl, - e1a0eHue cne-
UUAIIBHbIMU MEPMUHAMU, CUCMEMHOCNb 3HAHUU NO meme KoJulokeuyma. Himxe IpUBCACHA IIIKajla
OLICHUBAHMA.
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Tabmuua 7. Kpumepuu oyenusanus cmyoenma Ha KOJLIOKEUYME

Onenka

2 0aia
«HeynoBiieTBOpUTEIHHO»

4 6anaa
«Y10BJIETBOPUTEIbHOY

6 6a/10B
«Xopowmo»

8 6a10B
«OTJIHYHO»

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

CryneHT  moBepx-
HOCTHO 3HaeT BO-
IIPOChl  KOJIJIOKBUY-

Ma, [JOITyCKacT HeE-
TOYHOCTH B OTBCTC
Ha BOIIPpOC

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

CryaeHT B moJ-
HOM o0BeMe
3HAeT MaTepual,
IrPaMOTHO U TIO
CYILECTBY H3Ja-
raetr ero, He Jo-
nmyckas  Cylle-
CTBEHHBIX  He-

TOYHOCTEA B OT-
BETE Ha BOIPOC.

5.2. TecThl

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

3adanue 1. Ilpu 0oOpa3oBaHUH ... CBA3H MPOUCXOIUT 00OOIIECTBIEHNE BAICHTHBIX AJIEKTPOHOB B3au-
MOJICHCTBYIOIINX aTOMOB B 00bE€ME BCEr0 KpHCTalIa.

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

+: OpUEHTALIMOHHBIMU

-: HHIyKITAOHHBIMU

-: TUCTIEPCUOHHBIMU

W-W,
kT

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

-: CPEIHSAS DHEPTUs ICKTPOHA
+: sHeprus Pepmu
-. QHCPTHA COCTOAHUA HA JHEC 30HBI IPOBOJAUMOCTHU

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

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

- 1 T

VROEEHE obbeMHoro obpasma
N |

| 1 &
Ha rpaduke npencraBieHa 3aBUCUMOCTD yIETHHOTO COMPOTHUBIICHUS METAIUTHUECKOH TIIEHKH OT €¢
tonuHbl. Ha ydactke Il oTBeTCTBEHHBIMU MEXaHU3MaMH 32 TIEPEHOC 3apsIIOB SABIAIOTCS: ...
+: TEPMODJIEKTPOHHASL DMUCCUS
+: TYHHEJIMPOBaHUE
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-1 anektpoauddysus
-! yAapHas HOHH3aLus

3aoanue 6. Cornacuo Teopuu bKII mupunHa sHEpreTHUecKoi menu CBEPXIPOBOAHUKA ITPU KPUTHYEC-
CKOH TemriepaType nepexoza Tc paBHa: ...

+: 3.52kTc

-: kTc

- (%)ch

3aoanue 7. K maTepuaiiaMm BICOKON TPOBOJIMMOCTH OTHOCATCS: ...
+: MeIp
-: KOOAJIBT
-: TUTaH

: JKeNe30

-: 0JIOBO

+: 30JI0TO

3aoanue 8. T1onynpoBOAHUK, B KOTOPOM BIUSHHEM IIPUMECEH Ha IEKTPO(PHU3HIECKIE CBOCTBA MOXK-
HO IpeHeOpeyYb HAa3bIBACTCH: ...

~+:c00CTBEHHBIM
3adanue 9. B monynpoBOIHUKE /1 - THIIA YCIOBHUE YJICKTPOHEHTPATLHOCTH BBIPAKACTCS COOTHOIICHHU-

. Ny = Py

. p,=n,+N,

+ =Dy +N;

Pyt Nj=n,+N,

. pp+N;=np+N;
3aoanue 10.

IIprBeAEHBI TUITOBBIE TEMIIEPATYPHBIE 3aBUCUMOCTH KOHIIEHTPALIMM HOCUTENIEN 3apsia sl TOJIYIpOo-
BOJIHUKA 711 — TUTIA C PA3JIAYHBIM YPOBHEM JETUPOBAHUS Ny1, Naz, Na3.

OO651acTh ... OTHOCHTCA K TEMIIEPATYPHOMY WHTEPBAITy UCTOIIEHHUS TPUMECEH.

+: 11

S |

- 1T

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

D1: repmannii
D2: xpeMHuni

14



D3: apcenup ramius

3aoanue 12.

- E
[TpuBeneHa TUIIOBAst 3aBUCUMOCTD TUIOTHOCTH TOKA Yepe3 MOTYIPOBOJIHUK ¢ MHOTOJOIMHHON CTPYK-
TYpO¥ 30HBI MPOBOJIMMOCTH OT HAMPSKEHHOCTH ITOJIA.
[TpoBOAMMOCTE y4acTKa ... ONPEACIACTCS JIBHIKCHUEM TSHKEIIBIX 3JICKTPOHOB.
- a
-b
+:c

Memoouueckue pexomenoayuu

Tecmbt — 3TO BOIIPOCHI WJIW 3a1aHMS, IIPELYCMATPUBAIOIINE KOHKPETHBIN, KPATKUN, YETKUN OT-
BET HA UMEIOIHUECS ITATOHBI OTBETOB. [Ipy caMOCTOATENIBHON NOATOTOBKE K TECTUPOBAHUIO CTYICHTY
HE00XO0UMO:

a) TOTOBSICh K TECTUPOBAHMIO, MPopaboTaTh MH(GOPMAILMOHHBI MaTepual M0 AMCLUILIMHE.
[TpoKOHCYIBTHPOBATHCS C MPETIOAABATENIEM 110 BOIIPOCY BBIOOpa y4eOHOU JIUTEPATYPHI;

0) 4eTKO BBISICHHTE BCE YCIIOBHUS TECTUPOBAHMs 3apaHee. 3HaTh, CKOJIBbKO TecToB Bam Oyner
IIPEIOKEHO, CKOJIBKO BPEMEHU OTBOJUTCS HA TECTUPOBAHME, KAKOBA CUCTEMA OLIEHKH PE3YJIbTAaTOB U
T.J.

B) MpHUCTymas K paboTe ¢ TeCTaMH, BHUMATEJIbHO U O KOHLA MPOYTUTE BOIPOC U MpejJiarae-
Mbl€ BapHaHThl OTBETOB. BpiOepuTe nmpaBuiibHbIE (MX MOXKET ObITh HECKOJIBKO). Ha oTnensHOM nucTke
OTBETOB BBIMUILINTE IIUPPY BONPOca U OYKBBI, COOTBETCTBYIOIIUE MPABUIBLHBIM OTBETAM;

I') B Ipolecce pPeleHHs >KelaTelbHO MPUMEHSITh HECKOJIBbKO MOAXOJO0B B PELICHUM 3a/1aHUsl.
OTO MO3BOJISIET MAaKCHMalIbHO THMOKO ONEpUpOBAaTh METOJAMH PEIICHUs, HaXOMs KaXAbld pa3 ONTH-
MaJIbHbIN BapHaHT.

1) ecinu Bel BeTpeTuinu upe3BblYaiiHO TPyAHBIHN 171 Bac Bonpoc, He TpaThTe MHOTO BpEMEHHU Ha
Hero. Ilepexonure k npyruM tectaM. BepHuTtech K TpyAHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeJIbHO OCTaBbTE€ BpEMS JJIsi IMPOBEPKU OTBETOB, YTOOBI M30€kKaThb MEXaHHYECKHX
OLIMOOK.

Kpumepuu oyenueanus

Tabnuua 8. Kpumepuu oyenusanus pe3yiomamos mecmuposanus

Ornenka
HEYJIOBJIETBOPUTEIBHO YZIOBJIETBOPUTEIIBHO XOpOo1LIO OTIINYHO
0 6amioB 3 bauta 4 6aina 5 6amoB
Menee 50 % npaBunbHO BbI- | 50-70% npaBuibHO | 71-85% mnpaBune- | 86-100% mnpaBuib-
MOJIHEHHBIX 3aJJaHUH. BBIMIOJTHEHHBIX 33/1a- | HO BBINOJIHEHHBIX | HO  BBIIOJHEHHBIX
HUH. 3a1aHU. 3a/IaHUMN.

5.3. 3ananus 1Jis1 1aGOpATOPHBIX 3aHATHI

(Konmponupyemovre komnemenyuu 11K-3)

JlaGopaTopHBIH TPAKTUKYM SIBJISIETCS] BAXKHBIM 2JIEMEHTOM OOYYEHHS, T.K. IPUBUBAET HABBIKU
CaMOCTOSITENILHOM pabOThI HAa PA3IMYHOM JaOOPATOPHOM 00OPYIOBAHUH, YMEHHE MOJIB30BATHCS Pa3-
JTUYHBIMHA U3MEPHUTEIHHBIMUA MPUOOPAMH U MHCTPYMEHTAMH, TIPAKTUIECKOTO OCBOCHHS Pa3IMIHBIMU
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METOJIMKAMU U3MEPEHUS MapaMeTPOB MaTepranoB. B paMkax MUCIUTUIMHBI CTYACHTHI IOJDKHBI BbI-
MOJIHUTH 8 71a00paTOPHBIX PadOT, OXBATHIBAIOIINX IPAKTHUECKH BCE Pa3/ebl TEOPETUUECKOIO Kypca.

Ipumep munogoti rabopamoprnoi pabomsi

«MeToJBI ¥ CpelICTBA UCCIICIOBAHUS BEIIECTBA B HAHOKPUCTAUTMIECKOM COCTOSTHHI)
Henp paboTsr:
1. O3HakomIIeHHE C POTOIIEKTPHUIECCKUMHI CBOMCTBAMU TOTYIIPOBOTHHKA.
2. DKCIIEpUMEHTAJIbHOE OIIPEIECIICHUE BPEMEHH KU3HU HEPABHOBECHBIX HOCUTEJIEH B MOJIYIPO-
BOJIHUKOBBIX 00pa3iiax MeTOIOM pellakcaruu (OTOMPOBOJMMOCTH.

Koumponvhsie sonpocwt u 3a0anusi 015 00nycKka u coavu pabomol

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

2. IlpuBeauTe cxemy J1abOpPaTOPHOTO CTEH/IA JUIsl U3MEPEHUSI BPEMEHH JKU3HU HOCHTEJEH 3apsia.
3. Ilepeuncinte MEXaHU3MBbI MTOTJIOLICHUS U JaiiTe KPaTKy0 XapaKTepUCTUKY.

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

5. Kakue MexaHu3Mbl reHepaliy PUBOIAT K MOSIBICHUIO CBOOOAHBIX HOCUTENEH 3apsaaa?

6.Uto Takoe BpeMs )KM3HU HOCUTENeH 3apsaa?

7. MaiiTe onpezaeneHne U3IydaTesIbHOW U Oe3u3ydyaTeabHOl peKkoMOuHaLNY.

8. KakoBbl 0ocHOBHBIE MexaHU3Mbl pekoMOuHanuun HH3?

9. BeiBeiuTe BbIpakeHuUE, ONKChIBaoILee craj (GoTonpoBOIUMOCTH.

10. Kak MeHsieTcst BpeMs )KU3HU HOCHUTEJIEH 3aps/ia C yBEIMUEHUEM KOHIIEHTPAIUU IPUMECH?

Memoouueckue pexomenoayuu

[lepen Hawamom J1abOpaTOPHOrO MPAKTUKyMa MPOBOJAUTHCS BBOAHOE 3aHATHE. B pamkax BBOA-
HOTO 3aHATHUS CTYACHTHI 3HAKOMATCS C JIaOOpaTopuei, MpoXOoAsAT BBOJHBIH MHCTPYKTAX IO TEXHUKE
6e3omacHOi pabOThI ¢ U3MEPUTEIILHBIM 000PYJOBAaHHEM H ITOKapHOI 0€30MaCHOCTH, 10 HUX JOBOAAT-
Csl LeJIM U 3a/lauM MPaKTUKyMa, OpraHu3alus U MOPAJOK BbINOJHEHUs paboT. Ilpu HeoOxoaumoctu
(bopMHpYIOTCS KOMAHIBI IJIS1 BBIOJTHEHHS Pa0OT MaJIbIMU TPYIIIAMH.

Beinonnenune kaxxaoi 1abopaTopHO pabOThI CKIIABIBACTCS U3 CIEAYIOUIMX 3TAIOB.

1. CamocTosiTe/ibHasi MOATOTOBKA CTYAeHTOB K padore. Ilepen Hauamom paboOThI CTY/IEHTHI
JIOJDKHBI UETKO MPEICTaBIATh cebe 1elb padoThl, 3HATh CXEMY, METOJl U3MEPEeHHUs, (PU3NUECKYIO CyI-
HOCTb OXKUJAE€MbIX pe3yibTaToB. [lokeH ObITh MOATOTOBJIEH MPOTOKOJN H3MEPEHMH, coaepKaiiui
TaOIUIIBI JJIs 3aMIUCH Pe3yJIbTaTOB U3MEPEHUIN U OCHOBHBIE pacueTHble (opMybl. CTyJEHTHI, HE MO-
TOTOBUBLINECS K pabOTe B COOTBETCTBUH C 3TUMHU TPeOOBAHMUSIMU, K BBINOJIHEHHUIO PabOTHI HE JOIYyC-
KaroTCs.

2. IIpoBenenne IKcnepuMeHTa. JTOT 3Tall OCYIIECTBIISETCS B COOTBETCTBUU C METOJIUYECKUMU
yKa3aHUsMH, KOTOpBIE COJiepXaTcs B ONMUCAaHMM K Kaxaoi pabore. JlabopaTopHble M3MepeHus Ha
CTEHJIE CTYJEHT MOXKET HauaTh TOJBKO IOCIIE cOOECEeIOBAHUS C MPENOJaBaTeNeM U MOIY4YEHUS COOT-
BETCTBYIOIIETO Jionycka. JItoOble H3MEHEeHuUs B CXeMe MPOBOJATCS MPH OTKIIOYEHUH CXEMBI OT UCTOY-
HUKa HanpsbkeHus. Pe3ynbTraTel n3mMepeHus nposepstorcs npenoaasareneM. [Ipu pabote B nabopato-
pUM HEOOXOMMO CTPOTO BBINOJIHATH BCE MPABMIJIa TEXHUKU O€30MaCHOCTH M yKa3aHHUs MpernojaBare-
T8l

3. CocragiieHHe 0TYeTa 0 MPOJeJaHHOI padore. OTUET JOIKEH COAECPKATh UCUEPIIBIBAIOIINE
JTAaHHBIE, KaK O LIeJIM PabOThl, TAK U O Pe3y/IbTaTaxX B CIEAYIOIIEH OCIE0BATEIbHOCTH:

— 3a/laHue;

— CX€Ma YCTaHOBKH M OIIMCAHHE METOJIMKH U3MEPEHUN;

— IEPBUYHBIE SKCIIEPUMEHTAJIBHBIE PE3YJIBTATHI 3@ MOJIUCHIO IIPENIO1AaBATE;

— pe3yNbTaThl KOMIBIOTEPHOU 0O0pabOTKH SKCIEPUMEHTANBHBIX JaHHBIX, BKIJIIOYas Ipa-
buku, TaOIUIBL;

— oO1mme BBIBOABI O pabOTe U 3aKIIOYEHHE, O KAaUeCTBE UCCIICIOBAHHBIX MAaTEpUAIIOB.

TekcT oTyeTa J0JKEH ObITh HAITMCAH aKKYpaTHO M pa300OpUMBO OT PYKU HMJIM MPEJCTaBJICH B BU-
JIe pacreyaTky, ocjae KOMIBIOTEPHOU BepcTKH. B 000X citydasix TEKCT AOJKEH MPEACTaBIATh cOOO0M
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JIOTUYECKOEe M3JIOKEHHE CylecTBa Bonpoca. Hempomyctumo npusenenne ¢popmyi, Taduuir 6e3 pasbsic-
HEHUN BCeX 0003HAYCHHM M COKpamieHnid. OTYeT NOHKEeH ObITh TOHSATEH TS KaXXI0T0 YATAIONIEeTo 0e3
KaKuX-TH0O0 TOTOJHUTEIBHBIX BOIPOCOB K COCTABUTEISIM OTUYETA.

Kpumepuu oyenusanus

O1neHUBaOTCS CIEAYIOIINE 3TAIBI TA00PATOPHOM PabOTHI:

1. BrlmotHEHUE KCIIEPUMEHTAIBLHON YacT paboTHI.
2. O6paboTka pe3yabTaTOB U MOJATOTOBKA OTYETA O BHIMIOJTHEHHON padoTe.
3. 3amura pe3ynbTaThl Ja00paTOPHON PabOTHI.

CryaeHT BBIMOJHUBIIMN W 3aIlIUTHBINUN Bce JabopaTOpHbIe pabOTHI MO TUCHMILIMHE MOJTY4aeT B
KoHIe ceMecTpa 21 Gamn. Kaxnas naGopatopHas paboTa B 3aBUCUMOCTH OT CTEHEHM CIIOKHOCTH U
BaXHOCTU TE€MbI OlleHnBaeTcst HHIuBUAyanbHbIM OasioM (K). Illkana oneHnnBanus 1a00paTopHBIX pa-
00T ycTaHaBJIMBAETCS B Ha4yajle ceMecTpa U JOBOJUTCS JI0 CBEACHUS 00yYarOIUXCs CTYAEHTOB.

Tabnuna 9. Memoouxa oyenusanue 8binoiHeHUs SManos 1a6opamopHol pabomol

Ne PeliTuHTOBBIN
Buja 3rana
n/n oasa
1. Jlomyck ¥ BBINOJIHEHHUE YKCIIEPUMEHTAIbHON YacTu padOoThl 03K
2. [IpencraBnenue otueta o Tpedyemoit hopMme B K caaue paboThl 02K
b
3. 3amura paboTh 05K

[Mpumevanue: K — konuyecTBo 0ayuioB, OTBOJAMMOE B paMKaX PEHTHHIOBOW CHCTEMbl Ha JTAHHYIO
paboTy, KOTOpOE ONpeesaeTCs IpernoaaBaTeseM B Havyaje J1abopaTOpHOro Kypca.

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

I/I3yquI/Ie AUCHUIIIINHBI 3aBEPIIACTCS YCTHBIM 3K3aMCHOM. HpHMepHLIﬁ NEepCUYCHL OCHOBHBIX

BOIIPOCOB K 3K3aMCHY IIPUBCIACH HUXKC!

1.

=00 N LA W

13.
14.

15.
16.

17

[TonsTne xuMudeckoi cBs3u. Buupl xumudeckoil cBsi3u. OCHOBHbIE OCOOEHHOCTH U XapaKTepH-
CTHKH.
[ToHsiTHE KPUCTAIIIMYECKON PEIIETKU. JJIEMEHTapHasl sS;YEHKa U €€ XapaKTEPUCTUKH.
Tunel kpuctasmmmyeckux cucreM. Pemerkn bpase.
Crioco0b! onMcanus KpucTaiorpaguueckux MiIoCKoCcTel U HanpaBiIeHui
[Tonsitue daspl. @azoBast cTpyKTypa TBepAbIX Teld. Da30oBble uarpaMMbl COCTOSIHUS.
OCHOBHBIE 2JIEMEHTBI 30HHOU CTPYKTYPBI TBEPABIX TEJI. JHEPIETUUYECKHE YPOBHU U 30HBI.
Oco0eHHOCTH PHEPTeTUYECKUX 30H MOIYIPOBOIHUKOB, METAJIJIOB U TUAJIEKTPUKOB.
[Tonsitue azoBoro mpoctpancTBa. [LIOTHOCTE AJIEKTPOHHBIX COCTOSHUM.
Pacnpenenenne ®epmu-/lupaka, Makcpemna-boiabiiMana 1 0COOEHHOCTH UX MPUMEHEHHUS.
. OCHOBHBIE NOJIOKEHHS YyUEHHsI O DJIEKTPOIPOBOJHOCTH METAIJIOB B paMKaxX KJIACCHUYECKOTO H
KBaHTOBOI'O IOJIXOJI0B.

. TemnepaTtypHasi 3aBUCUMOCTb YJE€JIbHOTO COITPOTUBIIECHUS MPOBOIHUKOB.
. BausiHue cTpyKTYypHBIX JeeKTOB Ha yAeIbHOE CONPOTHBIEHUE MPOBOAHUKOB. IIpaBuio Maruc-

ceHna, Hopareiima u Jlunge.

DJeKTpUYecKre CBOMCTBA TOHKMX METANTMYECKUX IUIeHOK. PasMepHsbIil s dexT.

Ocnosnble nonoxeHus Teopun BKIII. [Tonstue TynHenbHoro konrakra. Ocodennoctu BAX tyn-
HEJIbHBIX KOHTaKTOB - HOPMAJbHBIA METAJUl - CBEPXIIPOBOJHUK U CBEPXIIPOBOJHUK — CBEPXIIPO-
BOJHUK.

Mertasuisl ¢ BBICOKUM YAEIBHBIM COIIPOTUBIICHUEM.

MeTtamibl 1 METAJUNIMYECKHUE CIUIABBI C BBICOKUM CONPOTUBIICHUEM.

. [Ipumnon.
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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.

CobcTBennble nomynpoBogHUKH. CTaTUCTHKAa HOcUTenel 3apsina. TemmeparypHasi 3aBUCHMOCTD
ypoBHs Depmu.

[Ipumecnbie nonynpoBoanuku. CTaTucTUKa HOcUTeNe 3apsina. TemmeparypHasi 3aBUCHUMOCTD
ypoBHs Depmu.

VYcnoBue 3JIEKTPOHEUTPAIBHOCTH B ITOJIYIIPOBOJIHUKAX.

TemneparypHasi 3aBUCHMOCTb 3JIEKTPOIPOBOJHOCTH COOCTBEHHBIX M MIPUMECHBIX HOJIYIPOBOIHU-
KOB.

HepaBHOBeCHbIE HOCUTENH 3apsa U MEXaHU3Mbl UX PEKOMOMHAIUH.

B3aumoneiicTBue MoynpoBOJAHUKOB C 3JEKTPOMArHUTHBIM M3JydyeHHEM. MeXaHu3Mbl MOrJIole-
HUS CBETA MOIYIIPOBOAHUKAMM.

CrexTpanbpHas 3aBUCUMOCTh Kod(¢uienrta noriouienus. Kpaih ¢pyHaaMeHTalIbHOTO MOTIIONIE-
HUSL.

3akon byrepa — JlambepTa - bepa.

@DOTONPOBOAUMOCTD MOITYIIPOBOJHUKOB. Pentakcarus GpoTornpoBoANMOCTH.

DJEKTPONPOBOAHOCTD MOTYIPOBOJHIUKOB B CHIIBHBIX 3JICKTPUUECKUX MOJsIX. [ToneBbie 3 peKTsI.
Oddext ['anna u obnacTu NpUMeHeHus

TepmoransBaHOMarHuTHbIE 3(PPEKTH B METAJIaX M MOJYIPOBOAHUKOBBIX MaTepHaIax.

KoHTaKT METa/I-IOYIIPOBOIHUK: SHEPIeTUUECKUE JUarpaMMbl, CBOMCTBA U IPUMEHEHHUE.
KpeMHuii: CBOMCTBA, IOJy4EHHE U IPUMEHEHHE.

['epmaHuii : CBOMCTBA: NIOJYyYEHUE U IPUMEHEHHUE.

ApceHu]1 TaJulisl: CBOMCTB, MOJIYyYEHHE U IPUMEHEHHUE.

KapOua kpeMHMsI: CBOMCTBA, MOJIy4€HHE U IPUMEHEHUE.

DNEeKTPONPOBOAHOCT MPOCTHIX U CHOMKHBIX IUIIEKTPUKOB. OCHOBHbBIE MEXAHU3MbI IIPOBOIUMO-
CTH.

Jusnexktpuueckas npoHuiaeMocTtb. [ToHsTHE MONApU3aLuu AUAIEKTPUKOB. MeXaHu3Mbl NOJSpU-
3aLlUN.

JIM37IeKTpUKY B CHMIIBHBIX AJIEKTPUYECKUX MOJISIX. Buabl anekrpudeckoro mpo6os. [lonstue anex-
TPUYECKON IIPOYHOCTH JTUIEKTPUKOB.

Kepamuka: knaccudukanus, MUKpOCTPYKTYpa, OJIyYEHHE U IPUMEHEHHUE.

Cutanisl: knaccuukanus, MUKpOCTPYKTYpa, OJIy4eHHE U TPUMEHEHHE.

O6mmue cenenus o maruerusme. OnbIT ['epiaxa - [l tepHa.

JlazepHsble cTeka.

Krnaccudukanus MaTepuaaoB 10 MArHUTHBIM CBOMCTBaM.

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

MarauroTBep/iple MaTEpUabl: CBOMCTBA U IPUMEHEHHUE.

MarsnuToTBepAbIe MaTEPUAIIBL: CBOMCTBA U IPUMEHEHHE.

Knaccugukaius HaHoMaTepuanos.

Memoouyeckue pekomenoayuu npu n0O20Mo6Ke K IK3AMeH)

IlogroroBka CTYACHTOB K 3K3aMCHY BKJIHOYACT HpOpaGOTKy HeKHHﬁ, B TCUCHUC CEMCCTpa U

HEMMOCPCACTBCHHYIO ITIOJATOTOBKY B THHU, NPEAICCTBYIOIHUE 5K3aMCHY, BKJIHOYasd, IOATOTOBKY K KOJIJIO-
KBUYMaM, TCCTUPOBAHUIO, BBIITIOJIHCHUTIO J'Ia60paTOpHBIX pa60T " UX 3alluTy.

21.]'[5{ IMOATOTOBKH K OTBE€TAM Ha 3K3aMCHAIIMOHHBIC BOITPOCHI (OHI/I BbIJAOTCA B KOHIIC CEMECT-

pa) CTYACHT JOJIKCH HCIIOJIb30BATh HC TOJIBKO KYPC J'ICKI_II/II\/'I, HO 1 OCHOBHYIO U JOINOJIHUTCIILHYIO JIU-
TEPpATYPY AJIA BBIpa6OTKI/I YMCHUA AaBaTb Pa3BECPHYTHIC OTBETHI HA IMTOCTABJICHHBLIC BOIIPOCHI.

B xoae moaroToBku K OK3aMCHY CTYIACHTY HCO6XOI[I/IMO 06pamaTL BHHUMAHUC HC TOJIBKO Ha

YPOBEHBb 3allOMHUHAHUA, HO U Ha CTCIICHb ITOHMMAaHHA N3Yy4aCMbIX BOIIPOCOB. MexaHN4YecKoe 3aIIOMH-
HaHUE YHCIIOBBIX 3HAUYEHHU XapaKTEPHCTUK MaTepHaOB HE PEKOMEHIYeTCsI, HO CTYACHT JOJDKEH OT-
YCTJIIMBO MPECACTABIATH cebe MOPAOK 3THUX BCIWYHNH. HeHOCpe}ICTBeHHaH IMoATOTOBKA CTYACHTA K K-
3aMeHy JOJDKHA B Pa3yMHBIX MPOMOPLUSAX COYETaTh M 3allOMHHAHUWE, W IIOHHMMAaHHUE MPOTPAMMHOTO
MarepHania.

18



Kpumepuu oyenusanus

ITo mToram sk3amMeHa CTyICHTY, U3 MaKCUMaJIbHOTO KOJIMYECTBA 0alioB, KOTopoe cocrtasiser 30,

BBICTABIISCTCS:

1)ot 27 no 30 GaioB, eciu BiaJeeT MPOrpaMMHBIM MaTEPHAJIOM IO TUCIUIUIMHE B IIOJTHOM 00b-
eMe; IOCTATOYHO TITyOOKO OCMBICTUBAET NUCIUIUIMHY, HCUEPITHIBAIOIIE OTBEYAECT HA BCE BOTIPOCHI;
yMEeT aHAIM3UPOBaTh, CPABHUBATH, KJIAaCCU(DHUIIMPOBATh, 0000I11aTh, KOHKPETU3UPOBATH U CUCTEMATH-
3UpPOBATh H3yYEHHBI MaTepral, YCTAaHABIMBATh TPUUYNHHO-CIICICTBEHHBIC CBSI3U; Y€TKO (hOpMHUPYET
OTBETHI;

2)ot 24 no 26 6anmioB, eciM BIaleeT MPOrpaMMHBIM MAaTEPUAIOM ITOYTH B IMOJIHOM 00BbeMe (MMe-
IOTCSI POOEITBI TOJILKO B HEKOTOPBIX OCOOEHHO CJIOKHBIX pa3fienax); CaMOCTOSITEIIBHO U OTYACTH TIPH
HABOJISIIUX BOIIPOCAX JIACT IMOJTHOIEHHBIC OTBETHI HA BOMIPOCHI;, HE BCETIa BBIICISACT Hanboee cyIe-
CTBEHHBIE, HE JIOMYCKAET BMECTE C TEM CEPhE3HBIX OIMOOK B OTBETAX;

3)ot 15 o 23 6anioB, eciu BiIageeT OCHOBHBIM 00bEMOM IIPOTPAMMHOTO MaTepualia o AUCIHU-
TJTMHE; TIPOSIBIISIET 3aTPYAHEHUS B CAMOCTOSITEIHHBIX OTBETaX, OMEPUPYET HETOUYHBIMHU (OPMYITHPOB-
KaMH; B TIPOLIECCE OTBETOB JOIMYCKAET OMIMOKH IO CYIIECTBY BOIIPOCOB.

B ciywasx, korna oOydaronuiicss He OCBOMII 00s3aTeIbHBI MUHUMYM IIPOrPaMMHOTO MaTepHaa
M0 IUCIMILIMHE, HE CITIOCOOEH OTBETUTH HA BOMIPOCHI JIaXKe IIPH JIOMOJIHUTEIbHBIX HABOSIIUX BOIIPO-
cax, BeictaBnsiercs: 0 6amnoB. CtyaeHt, HenoOpaBiuii 36 0aIoB B X0/€ TEKYIIETO U PYOSKHOTO
KOHTPOJIA, K 9K3aMeHY He joryckaercs. Hke npuBeieHbl KpUTEPUH U MOKa3aTeIN OLICHUBAHUS MIPO-
MEXXYTOUHOM aTTeCTAINH.

Tabnuna 10. Kpumepuu u noxazamenu oyenu8aHus NPoOMeHCymouHoUu ammecmayuu

[Ikana mo TpaANIMOHHOHN MATHOAIIHFHON CHICTEME

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

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

6. MeToanueckne MaTepHuaJIbl, ONpee/solue NpoueIypbl OleHUBAHUS 3HAHM,
YMeHUii, HABbIKOB U ONbITA JeSITeJIbHOCTH

Tabmuua 11. Pesynvmamul oceoenus yuebHou OUCYunIunbl, nooaexdcaujue npogepke

Pe3yabTaTsl 00y- OcHoBHbIE NOKa3aTeu OLeHKHU
yeHHus (KOMIeTeH- pe3yJbTaToB 00y4eHHs
1107070

Cnocoben  mpoBo- | 3HATH:

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

Opaka IpH H3rOTOB- HUS MPOTEKAIOIIME B MaTepuaiax pa3iMyHOM MpupobI(IIPOBOJAHUKH, MO-

JICHUH U3JIEUN JTyIIPOBOJHUKH, JUJIEKTPUKU, MAarHUTHBIE MaTepuasl) - (31).

MUKPO3JIEKTPOHUKH |- KJIACCU(PHUKAIMIO, CBONCTBA, TEXHOJOTHIO MOJTYYeHHs] M IPUMEHEHUs OcC-

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

Jaly 1Mo UX YCTpa- |- pusmueckre OCHOBBI 0A30BbIX METO/I0B U3MEPEHUSI U KOHTPOJIS CBOMCTB

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

xnaenuto - (IIK-3):  — npuHUUIIBI, METO/BI U CPEJICTBA BHIIIOJHEHUS! PACUETOB M BBIYUCIUTEIb-
v/ TIK-3.1 BeisiB-  HbIX pabot(34);

JISIeT TEXHOJIOTHYe-

cKue (paKTophl BEI- | YMeTh:
3BIBAIOLIUE T10- - nenaTh 00OCHOBAHHBIN BBIOOP MaTepUalIoB JJIsl KOHKPETHOTO MpUMEHe-
I'PEUIHOCTH U3r0- HUsl B TEXHOJIOTUH U3JEIUN 3JIEKTPOHHOM TEXHUKH C YYETOM IOBEIECHUS
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TOBJICHUS U3EINI

MHKPOIJICKTPOHUKMU.

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

v’ TIK-3.3. Ilpexn-
JIaracT BHCCCHUE
H3MEHCHHUH B TE€X-
rpoiiecc.

CBOMWCTB, HKCIUTyaTal[MOHHBIX XapaKTEPUCTUK U BIUSHUS HA X BHEIIHUX
¢axTopos - (V1);

- paboTath ¢ MUH()OPMAIIMIOHHO-CIPABOYHBIMU U IIOUCKOBBIMU CUCTEMaMHU
JUISL TIOMCKA JAHHBIX MO MaTepuallaM JIEKTPOHHON TEXHHKH M UX CBOW-
CTBaM, OPUEHTHUPOBAHHO Ha pellleHHe 3ajau B MpodeccCuoHaIbHON 00i1a-
ctu - (V2);

- MCIIOJIb30BaTh MaTeMaTHUECKUI amnmapar JUlsl pacyera CBOMCTB MaTepu-
QJIOB M X XapaKTEepUCTUK - (V3).

Baagern:

- HaBBIKAMH MaTEMaTHYECKOW 00pabOTKHM IKCHEPUMEHTANbHBIX pPe3ylib-
TaTOB Ul OLIEHKH IOIPELIHOCTH M3MepseMol (pru3nuecKol BEIMYUHBI -
[K-1(B1);

- HaBBIKAMM CaMOCTOSITEJIbHOI'O U3YYEHUs CIELUAIbHOM JITepaTyphl 1
peleHrsI KOHKPETHBIX 33/1a4 MaTepHajOBEUYECKOro acrekTa B mpodec-
CHOHaILHOM obiactu - (B2).

- paborath ¢ coBpeMeHHBIM- (B3)u cpeactBamu u3smMepeHus U KOHTPOJISL
panno3JIeKTPOHHBIMU IPUOOpaMu;

- IPOBOJUTH UHCTPYMEHTANIbHbIE N3MepeHusi- (B4);

Tabmuua 12. Smanet ghopmuposanus komnemenyuu u UCNOIb3yemMbie CPeOCmed OYeHUBAHUS

Ne| Cocras

®opMupoBaHue 3J1eMEHTOB KOMIIETEHIIUH

1. | Comepxa- | 31,32,33,34 V1,V2,V3 B1,B2,
JTaroB
2. Bunst 1.JIexuun 1.JTabopaTopHble pabOThI 1. JTabopartopHsle pa-
3aHsatuil | 2.KoHcynbranuun 2.CamocrosTenbHas paboTta | OOTHI
3. CamocTosTenbHas 2.CamocrosTenbHas
paborta paborta
3. | CpencrBa | 1. Ilocewenue 3ams- 1. Honyck u evinonnernue 1.3awuma pezynoma-
ornieHuBa- | mui (cM., pasa.s, 1abopamopHou pabomol moe 1ab6opamopHot
HUA Tab6m. 6). (cMm., paza.5, Tabn.9) pabomuwi(cM., paz3a.5,
2.Konnoxeuym 2. Obpabomxka pe3yrbma- Ta611.9)

(cMm., pa3n.5, Tabn.7)
3. Tecmuposanue
(cMm., pa3n.5, Tab6mn.8)
4.9k3amen

(cMm., pazn.5, Ta6n.10)

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

3. Konnoxeuym(cm.,
pasn.5, Ta6n.7)

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

moe U N0020MOBKA omuema
0 8bINOIHEHHOU pabome.
(cMm., paza.5, Tabn.9)

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

4. Konnoxeuym(cMm., paza.s,
Tab6n.7)

5. Ox3amen(cm., pasn.s,
Ta61.10)

YpoBeHb chOpMUPOBAHHOCTH JIEMEHTOB KOMITETEHIIUN B paMKaX U3y4eHUs TAaHHOHN JUCIUTLIH-

HbI BKJIFOUACT YCTBIPC YPOBHA:

® HU3KULL YPOBEHb(OYEHKA «HEYOOBIIeMBOPUMENbHOY) XapaKTEPU3YyeTCs THO0 OTCYCTBHEM,
U060 YaCTUIHOW CPOPMUPOBAHHOCTHIO PJIEMEHTOB KOMITETEHIIHIA;

20




® 0a3086b1ll YPOBEHb (OYEHKA «VO0BIeMBOPUMENbHOY) SBISIETCS 003aTELHBIM TSI BCEX
00yYaroImuXxcs Mo 3aBEPIICHIH OCBOSHHSI TUCIIMILIMHEL, B IIEJIOM 3JIEMEHTHI KOMIIETCHIIU I

c(OpMHPOBAHEI;

® POOBUHYMDBILL YPOBEHb (OYEHKA «XOPOULO») XapaKTEpU3YeTCsl MPEBIILIEHUEM MUHUMAIb-
HBIX XapaKTePUCTUK CPOPMHUPOBAHHOCTU KOMIETEHIIMHU IO 3aBEPILICHUN OCBOCHHUSI TUCIU-

ILUIMHBI,

® 8bICOKUIL YPOBEHb (OYEHKA « OMIUYHOY) XapAKTEPU3YETCd MAaKCUMAaJIbHO BO3MOXHOU BbI-
PaXKEHHOCTHIO KOMIIETEHIIMU U SIBIISIETCS BaKHBIM KaUe€CTBEHHBIM OPUEHTUPOM JJISl CaMo-
COBEPILICHCTBOBAHMUS.

Huxe B Tabnuue 13 npuBeneHsl 0011e XapaKTEPUCTUKU U KPUTEPUU OLIEHUBAHUS YPOBHS
OCBOCHMSI JIIEMEHTOB KOMIETEHIIUN 3aKPETUICHHBIMU 32 TUCHUILTUHOM.

Ta6muma 13. Obwue xapakmepucmuku nokazameret u Kpumepues OYeHUBaHUs
KOMnemeHyuu no Smanam

IToxa3zaTenn 3HATD YMmernb Baanernb
U KpUTEPUH
«OTINYHOY O6mamaer  daktuue- | YMeeT npuMeHATh 1MO- | Brageer TexHOMOrHUs-

(BBICOKH YPOBEHb)

CKMMHU W TCOPECTHUYC-
CKUMHM 3HaHUSAMH B
npeAesax H3y4yaeMon
00JIacTH ¢ TIOHUMAaHHU-
€M TIpaHul] IMPHUMCHMU-
MOCTH.

JIYYCHHBIC 3HAHUA JIA
peuieHuss  MpPOU3BOJI-
CTBCHHBIX U HCCICOO0-
BaTEJIbCKH 3a1ad B
n3y4aeMoil obsactu

MU B M3y4aeMOW NpeJ-
METHOH o00jlacTH U
MMEET HaBBIKH HX CO-
BEPILICHCTBOBAHHUSI.

«Xopomo»
(MpOABUHYTHIN
YPOBEHb)

3Haet (haKThl, IPUH-
IUIIBL, TIPOLIECCHI, 00-
M€ TIOHATHS U KaTe-
TOpUH B IIpeaeIax
n3y4aeMoil obsactu

OOGmagaer auana3oHOM
NPaKTHYECKHX  yMe-
HUH, TpeOyeMbIX st
peuieHuss mpodeccro-
HAJIBHBIX 3a/1a4

AgnanTupyer cBoe 1o-
BEJICHHE K 00CTOSATEIb-
CTBaM B PCIICHHUH 3a-
Ja4 B U3y4aeMoii 00-
JIACTH

«Y IOBIIETBOPUTEIILHOY
(MOporoBelii ypoBeHb)

O0agaeT 0a30BBIMHA
OOIIMMH 3HAHUSMH B
M3ydaeMou 00JIacTH

OO6nanaer OCHOBHBIMHU
YMEHMSIMH, TpeOye-
MBIMH /1715 BBITIOJTHE-
HUA HECIIOXKHBIX 3a1a4
B U3y4aeMol 06sacTu

CnocoOeH BBHITIOIHSATh
paboThl B H3y4aeMoin

00J1acTH 1MOJ/T KOHTPO-
JIEM .

«HeynoBneTBOPUTEIBHO»
(Hu3kuii ypoBeHb)

OTpBIBOYHBIE 3HAHUS,
MyTaeT OCHOBHBIE T10-
HATHS U KaTEerOpuH B
n3y4aeMoi o0nacTu.

YMeHus He M03BOJISIOT
BBITTOJIHUT HECJIOKHBIC
3aJ]auu B U3y4aeMoi
o0racTu, coBepuiaer
OLIMOKH.

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

7. YueOHO-MeToANYecKoe o0ecneueHue TUCHATINHbI

Ocnoenas numepamypa

1. [TaceiakoB, B. B. Martepuans! anekrponHoit Texuuku: yued. / B. B. Ilaceiakos, B. C. CopokuHs. - 5-
e u3z., crepeotu. - CII16.; M.; Kpacnonap: Jlans, 2003. - 367 c.(479k3., bubnuoreka KbBI'Y).

2. Marepwuaiibl 3JI€KTPOHHBIX CPEACTB [ DNEKTPOHHBIN pecypc| : yueOHoe mocodue / F0. A. IN'atumn, B.
JI. Txanuy, I1. A. Kamaes [u ap.]. — DaexTtpoH. TekcToBbie gannbie. — CII6. : YauBepcurer UTMO,
2010. — 112 ¢. — 2227-8397. — Pexxum noctyna: http://www.iprbookshop.ru/67263.html
3.Jlerocrae, H. C. Marepuansl 3IeKTpOHHONW TEXHUKH [DIEKTPOHHBINA pecypc] : yueObHoe mocobue /
H. C. JleroctaeB. — DJIEKTPOH. TEKCTOBbIE TaHHbIE. — Tomck : TOMCKHII TOCYy1TapCTBEHHBI YHUBEP-
CUTET CUCTEM YIIPABJICHUS U Pagno3aeKTpoHukH, 2014. — 239 c. — 978-5-86889-679-8. — Pexum
nocrtyna: http://www.iprbookshop.ru/72057.html
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Lononnumenvnasn rumepamypa

1. ITerpos K.C. Pagnomarepuansi, paaioKOMIOHEHTHI U AyiekTponuka.-CII6.: ITutep, 2003.-512c.

2. Antunos Bb.JI., Copoxun B.C., TepexoB B.A. Marepuaisl 31€eKTpOHHON TEXHUKH. Bornpocs! u 3a1a-
yu. M.: Bricias mxkoa, 1990.

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

M. : PaquoCodrt, 2005. — 350.

4. 1.C. I'aeB Marepuaisl 3JeKTPOHHOH TeXHUKHU. TabopaTopHblii npakTukyMm/ J[.C. I'aes, P.I1I. Te-
meB- Hampunk: Ka6. bank. YH-T, 2016- 99c¢.

5.Taes .C., Temes P.111. Matepuans! anekrpoHHo# TexHuku. Yacts 1. Yuebnoe nznanue. - Hanp-
yuk: Kab. — Bank. YV - 1, 2001, 63c.

6. I'aes JI.C. Matepuainbl 3J1€KTPOHHOM TEXHUKU. MeToruecKue pa3paboTKU MO TeMaM M BOIIPOcaM,
BBIHOCMMBIM Ha CAMOCTOSTEIbHYIO PAa0OTy CTYJAeHTOB. YueOHoe u3nanue. -Hanpuuk: Kab. — bank. Yu
- T, 2002, 63c

7. T'aeB JI.C. , Temen P.I1I. Marepuaiibl 371€KTPOHHOM TEXHUKU. TE€CTOBBIC 3aJJaHUsI 111 KOHTPOJISI
3HaHui ctyaeHToB. —Hanpuuk: Kab.-bank. Yu-T, 2004.-59c¢.

Hnmepnem - pecypcoi

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

2. http://www.garant.ru/ - CnpaBouHas npaBoBas cucrema «l apanr».

3. http://www.consultant.ru/ -CripaBounast npaBoBas cuctema «Koncynprantllmocy.

4. http://www.studmedlib.ru - ObC «KoHCyabTaHT CTyneHTa»

5. DneKTpOHHbIE BEpCUU KypHaJIoB: “@u3nka TBepaoro tena”, “KypHai TexHUUeCKON Qpu3nuku”,
“ITucpma B )xypHaJ TeXHUUYECKOU (pu3uku’”’, “Ou3nKa U TEXHUKA MMOTYIPOBOJIHUKOB”
http://journals.ioffe.ru.

6. www.nanonewsnet.ru — CaiiT 0 HaHoTexHoI0rusAX B Poccuu.

7. www.nanodigest.ru — IHTepeHeT - )KxypHai 0 HAHOTEXHOJIOTUSIX

8. www.nano-info.ru - CaliT 0 COBpEMEHHBIX JIOCTUKEHUSAX B 00JaCTH MUKPO- U HAHOTEXHOJIOI M

9. www.nano-portal.ru - [lopTan mocBsIeH pa3BUTHIO HAHOTEXHOJIOTUM U WX BHEJAPEHHUIO B TIPOU3BO/I-
CTBO.

10. www.portalnano.ru/read/databases - ba3a nanueix ®@enepanbHoro uHTepHeT-noprana «Hanorex-
HOJIOTMH U HAHOMAaTEepUabI».

8. [IporpammHoe o0ecnieyeHne COBpeMEHHBIX
HH(OPMANMOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTHii

1. CTyneHTHl IMEIOT JOCTYI K €IMHOMY 00pa30BaTeIbHOMY MOPTAIY, TJI€ MOTYT B OTKPBITOM JIOCTYIIE
MOJIb30BaThCsl PeCypcaMH yueOHO-METOIUYECKOH JUTepaTyphl, SBISIOIMIMMUCA pa3paboTKaMH BEIy-
mux BY30B Poccun.

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

3. IIpu BbINONHEHUH JaOOPATOPHOTO MPAKTUKyMa CTYAEHTHI B 00s3aT€ILHOM MOPSIKE MPOBOAAT 00-
paboTKy SKCHEpPUMEHTAJIbHBIX JaHHBIX C MPUMEHEHHWEM IporpaMMHbIX mHakeTroB Microsoft Exell,
MathCad (Academic MathCAD License).

4. B paMkax oOecrieueHHs] TIPUMEHEHHUSI KOMITBIOTEPHBIX TEXHOJIOTHH B 00pa3oBaTEIbHOM MpOIEecce
UMEIOTCA CIeMaTU3UPOBaHHbIE KOMITBIOTEPHBIX KJacca C COBPEMEHHBIM ITPOrPaMMHBIM 00eCIIeYeH -
€M 1 UMEIOIIUM BBIX0 B IHTEpHeT.

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

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

7. Apxusarop 7z (6ecrnataoe 110).

8. IIporpamma ans pabotsl ¢ pdf my6nukanusmu Adobe Reader (6ec-mnarnoe I10).

10 INaker maTemaruueckoro ananusza SMath Studio (6ecrimatroe [10).
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11. Cucrema nocrpoenue rpapukoB SciDAVis (6ecrumataoe I10).
12. Cpena pa3paboTku BUpPTYyadbHbIX TpuoopoB MyOpenLab (6ecmutatnoe T10).

9. MaTrepuajibHO-TeXHUYECKOe o0ecnedeHne padoThl

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

e CrielMaTM3UPOBAHHAS ayUTOPUS, UCIIONIb3yeMasi IIPY MPOBEJCHUN 3aHATHUI JIEKLIMOHHOIO TUIIA
No238, pacnonokennas o azapecy: 360004, Kabapauno-banmkapckasi pecryosmka, . Hamb-
4K, yi. YepHsimeBckoro, 175, ydeOHbIii kopyc yHuBepcutera Ne4 (DM®), ocHameHHas
MYJIBTUMEIUHHBIM IIPOEKTOPOM M KOMIUIEKTOM AalllIapaTypsl, MO3BOJIAIOIEH JEMOHCTPHPO-
BaTh TEKCTOBBIC M TPpaUUECKue MaTepHaIbL;

e paboudee MeCTO IPeroiaBaTeis;

e paboyue MecTa CTY/IEHTOB;

® MEJIOBast OCKA.

MyneTMeMiHAsS TPE3EHTALMs, COITPOBOMKAAIOILAS JICKLIMIO, MO3BOJISIET NIPENOAABATENIO AKLIECHTH-
pOBaTh BHUMAHUE CTYJICHUYECKOM ayTMTOPUN Ha KITFOUEBBIX BOIPOCAX JIEKIUU.

JucuurmHa odecrieyeHa:

® TECTOBbIM MaTepuajlaMd B  3JIEKTPOHHOM oOyuaromiei cucreme «Moodle» (OTKpbITHIA yHU-
BEpPCUTET);

® KHIKHBIM (hOH/TIOM OHMOTHOTEKH;

® 3JIEKTPOHHBIMHU BEPCHAMM JIEKLIUHA U YHEOHHKOB.

JucuummHa obecreueHa:

® TECTOBBIM MaTepuajaMHu B JJIEKTPOHHON oOydvaromieil cucreme «Moodle» (OTKpBITHIi
YHHUBEPCHUTET);

® KHIDKHBIM (DOHIOM OHOIHOTEKY;

® 3JICKTPOHHBIMH BEPCUSMH JICKIIUH 1 y4eOHUKOB.

JlaGoparopHble 3aHATHS IO JTUCLUILUIMHE MPOBOASTCS B Jlabopatopun «MaTepuaiasl 1 KOMIIO-
HEHTbI TBEPJOTEJIbHON 3IEKTPOHUKM» U «TexHonorus (QpyHKIUMOHAIBHBIX MAaTEpUAIIOB U CTPYKTYp
AIIEKTPOHUKU», OCHALLICHHON CIIEIYIOIIUM 000pYAOBAHUEM U U3MEPUTEIIBHON TEXHUKOM:

. JJaGopaTopHBIii CTEH/] 110 U3YUYEHHUIO TEPMOIIEKTPHUUECKUX SBICHUH.

. YcTaHOBKa MarHeTPOHHOTO PaclbUICHUs MaTEPHAIOB

. YcTaHOBKa BaKyyM-TEPMHUYECKOTO HANIBUIEHUSI TOHKHUX IJIEHOK

. YcTaHOBKa JUIs1 U3MEPEHHUS YI€TIbHOTO COMPOTUBIICHNS TOHKUX IJICHOK.

. JJabopaTopHBbIii CTEH]] U3y4YE€HUSI MATHUTHBIX CBOMCTB.

. JJabopaTopHBbIi CTEH/I 110 U3MEPEHUIO YJETHLHOTO COMPOTUBIECHHUS METOAOM 4-X 30H/I0B.

6. JIabopaTopHBIil CTEHJ MO M3MEPEHHUIO BOJBTAMIEPHBIX XapaKTEPUCTHK IOJIYIIPOBOJIHUKO-
BBIX AJIEMEHTOB.

7. JJabopaTopHBbIi CTEH/ [0 INEKTPOXUMUYECKOMY aHOHUPOBAHUIO.

8. JIabopaTopHBbIil CTeH]T N3MEpPEHHUs TapaMeTPOB MOIYIPOBOAHUKOBBIX MaTEpUasOB M0 pellak-
canuu (OTONMPOBOAUMOCTH.

9. U3mepuTenpb XxapakTepUCTUK MOJTYIPOBOAHUKOBBIX MpuOOpoB J12-56;

10. Ontnuecknii Mukpockorn Bbicokoro paspemenuss LATIMET-20.

11. YcraHoBKa KOHTAaKTHOW CBapKH.

12. JlaGopaTopuslii crenn uzmepenus 2/]C Xoma.

13. HudpoBble BOIBTMETPHI, aMIIEPMETPBI, MOCTHI IIOCTOSIHHOTO U MIEPEMEHHOI'0 TOKa, FeHepa-
TOPBI, OCHMILIOrpadbl, HICTOYHUKHU MMUTAHUS, MYJIbTUMETPHI U JP.

14. TIK-4 mr.

15. HoyrOyk- 1 .

16. Ontnuecknii Mmukpockon MBC-1.

CTyneHTsl UMEIOT JIOCTYyN uepe3 MHTepHeT JoCTyn K AIeKTpOHHOM oOydatomel cucreme «Moodley
(OTKpBITBII YHUBEPCUTET), KOTOPAsi MO3BOJISIET pa3MeIaTh 3JIEKTPOHHbIE ydeOHbIe KypChl B CBOOOAHOM J0-
CTyIIE JJIs CTYZICHTOB YHUBEPCHUTETA.

[Ipn npoBeieHny 3aHATHIA JIEKIMOHHOTO TUIA, CEMUHAPCKUX 3aHATHI HCIIOJIB3YFOTCS:
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JUYEH3UOHHOE NPOZPAMMHOE 0becneuenue u c60000H0 pacnPOCMPAaHaeMble NPOZPAMMBL:

e Microsoft Office mmensust: loroBop Nel35 ot 22.05.2018, morosop Ne 1-21100 ot 20.09.2017,
ceprudukar ot 29.11.2017, moroBop 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, moroBop Ne 1/01-
12 ot 01.12.2014, noroop Ne0331100002314000061-0003152-01 ot 25.11.2014, moroop
Ne0331100002314000077-0003152-01 ot 29.12.2014, moroBop Ne0331100002314000038-
0003152-01 ot 10.09.2014, cepruduxar ot 20.04.2009, ceprudukar ot 18.06.2008, cepru-
¢uxar ot 12.10.2007, ceprudukar ot 14.03.2007;

e apxuBatop 7z, Adobe Acrobat Reader nmmen3ust: mpegocTapisieTcs: OeCIUIaTHO Ha YCIOBHSIX TI0
anpecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome nureH3usi: penocTaBiseTcs
OecIIaTHO Ha YCIOBUSX JIMIEH3MOHHBIX COTJIAIIEHUH Ha MPOrpaMMHOE OOecrieueHue ¢ OT-
KPBITHIM HCXOIHBIM KOJIOM 110 ajipecy https://code.google.com/intl/ru/chromium/terms.html.

JInst CTYIGHTOB € OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3710POBbsI CO3/IaHbl CHEUATbHBIE YCIOBUS JUIS
noydeHusi oopazoBanus. CIeNUaIM3UPOBAHHOE MMOMEIICHUE TSI MHBAIHMIOB PACIOJIONKEHO IO aJ|pecy:
360004, Kabapauno-bankapckas pecryomuka, r. Hanmpurk, yn. Yepnsiesckoro, 173, rimaBHBIN yueOHbIN
KOpITyC YHUBEpcUTETa, ayauTopus Nel45.

B nensix 7ocTynmHOCTH MOTyYeHHUs BBICIIETO 00pa30BaHUs 10 0Opa3oBaTelIbHBIM IIPOrpaMMaM HHBa-
JIMIAMH ¥ JTATIAME C OTPAaHMYCHHBIMUA BO3MOKHOCTSIMH 3/I0POBbSI YHUBEPCUTETOM 00CCIICUNBACTCS:

® AIBTEPHATUBHOW BepcHel ouImansHOro caiita B cetu «HTepHeT 151 ClIaboBUASAIINX;

® [IPUCYTCTBUE aCCHCTEHTA, OKa3bIBAIOIIETO 00YJarOIIEeMyCsl HEOOXOIMMYIO TIOMOIII;

® ISl UHBAJIUIOB U JIUII C OTPAHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBbS IO CITyXY — AyOJIIMPOBAHUE BCITyX
CMPaBOYHON MH(OPMAIMY O PACTIUCAHUM YYEOHBIX 3aHATHUI; 00ECTICUeHNE HAIIeKAIIUMU 3BYKOBbI-
MU CPEICTBAMH BOCIIPOM3BEACHHS HH(POPMAIIUH;

® ]ISl HIHBAJIM/IOB U JIUII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbsI, UMEIOIIMX HAPYILIEHUS! OIIOPHO-

JIBUTaTEILHOIO ammapara, Co3aHbl MaTepHATbHO-TEXHUYECKHUE YCIIOBHUS 0OECTICUMBAIOIINE BO3MOXK-

HOCTb OECIIPETIITCTBEHHOTO I0CTYIa 00YJarOUIMXCsl B y9eOHbIE IIOMENIeHHs1, 00bEKTY IUTaHMUS, Tya-

JIETHbIE W JpYTUe MOMEIIEHUSI YHHBEPCHTETa, a TaKKe MPeObIBaHMS B YKA3aHHBIX MOMEIIEHHSIX

(HayMuMe pacIIMPEHHbBIX IBEPHBIX IPOEMOB, IOPYYHEN U JPYTUX MPUCHIOCOOICHNI).
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Jluct u3mMeHeHuii (AOMOTHEHMI)
B pabouell mporpaMMe AUCLUITITUHBI

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

11.03.01- Paguorexnuka Ha 20 -20 y4eOHBIN roa

Ne

n/n

OnemeHT (myHkT)P 111

M3MEHEHUH (JIONIOJTHEHMI)

Hepequb BHOCHUMBIX

[Ipumeuanue

Obcyancoena u pekomenoo8ana Ha 3acedanuu Kageopul
QJICKTPOHUKHU ¥ IIM(PPOBLIX MHGMOPMAIIMOHHBIX TEXHOJIOTHH,

pOTOKOJ Ne OT « » 2024 1.
3aBenyrommii kageapou [/ P.II. Temes /
MOJIUCH pacmudpoBKa HOAIICH Jara
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