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1. He.]'[l/l H 3a1a41 OCBOCHUA NUCIUITINHBI

Heab wu3yyeHuss AUCHUIVIMHBI — (QOpMHUpPOBaHME 0a30BbIX 3HAHM, IO3BOJISIOLINX
OpUEHTUPOBATHCSI TPU pEIIEHUH 337a4 BbIOOpa, NOJMy4eHUS W aHanu3a (QYHKIMOHAIBHBIX |
KOHCTPYKLIMOHHBIX MaT€pHaJIOB B IIPOU3BOJICTBE U3/EIUI 3JEKTPOHHON TEXHUKHU.

3agayu AMCUMILINHBI:

- O3HAKOMJICHHE C OCHOBHBIMU TUIIAMU MaTEpHUATIOB UIEKTPOHHONW TEXHUKH W CBOMCTBaMH,
XapaKTEePU3YIOIIUMHU HX;

- (hopmupoBaHHe 3HAHUN 00 OCHOBHBIX IPOIECCaX U SBICHUX, MPOTEKAIOIINX B MaTepHraiax
3IEKTPOHHOM TEXHUKHU;

- Pa3BUTHE YMEHMSI aHAJIM3UPOBATh U CUCTEMATU3UPOBATh HAYYHO-TEXHUUYECKYIO HH(OPMALINIO
MIPUMEHUTEIHFHO K 000CHOBAaHHOMY BBIOOPY MaTepHaJIOB /ISl KOHKPETHOTO MPUMEHEHHUS B TEXHOJIOTHH
U3JIeUH 3JIEKTPOHHOM TEXHUKHU C YYETOM CBOICTB, SKCILTyaTAal[MOHHBIX XapaKTEPUCTHK U BIUSHUS Ha
UX BHEIIHUX (PAKTOPOB.

- (opMHpOBaHHE HABBIKOB TEOPETUYECKOTO pacyeTa U SKCIEPUMEHTAJIBHOTO HCCIIEIOBaHUS
OCHOBHBIX CBOMCTB MaT€pHUAJIOB.

N3ydeHne qUCUMIIMHBI HAIIPABJIEHO HA MOATOTOBKY CIIELUATNCTOB, CIOCOOHBIX peniaTh
po0IeMbl, BOSHUKAIOIINE MPHU SKCIUTyaTalluy U3JeNINN AJIEKTPOHHON TEXHUKHU C Y4eTOM 00JacTH,
THUIIOB U 33/1a4 NP0 (eCcCHOHATBHON AESITETLHOCTH B COOTBETCTBUH € MPO(ecCHoHaTbHBIMU
CTaHJIapTaMU:

—06.005 «Cneuuanuct Mo H3KCIUTyaTallud PaJuOdJIEKTPOHHBIX CPEICTB (MHXKEHEP-2JIEKTPOHUK)Y,
YTBEPKACHHBIN IpUKa3oM MUHUCTEPCTBA Tpyaa U conuanbHOM 3ammThl Poccuiickoit @enepanuun
ot 31 urons 2019 roma N 540 (3apeructpupoBan B Muniocre P® 28 asrycra 2019 ropa,
peructpanroHubii N 55756).

—40.058 «H)eHep - TEXHOJOr MO MPOU3BOJACTBY HU3ICIUN MHUKPOIIEKTPOHUKWY, YTBEPKICHHBIN
npukazoM MuUHHCTEpCTBA Tpya U colMaibHOM 3amuThl Poccuiickoit @enepanuu ot 03.07.2019
r. No 480n (3apeructpupoBan Muntocrom Poccun 29.07.2019 r. Ne 55439).

2. Mecto nucuuniannbl B crpykrype OIIOIT BO

Jucuunnuua « Matepuanbl 3JIEKTPOHHON TEXHUKH» BKJIIOYEHA BapHATUBHYIO 4YacTh OJIOKa
b1.B.JIB.02.02 yueGHOTO TUTaHAa TMOATOTOBKM OakamaBpoB 1o Hamparinenunio BO 11.03.01
Pannorexnuka mo npodmio" MHTErprpoBaHHbIE CUCTEMBI O€30MmacHOCTH".

[IpenogaBanue  OUCHUIUIMHBI — 0a3upyeTcss HAa  3HAHUAX, [OJYYEHHBIX TNpPU  U3Y4YEHHH
mucruruH(Moayneit): "Matematuka", "®usnka (obmasn)", "Xumus".

OcBoenne yueOHOM AUCHUTIINHBI (MOIYJIs1) MaTepUalbl U KOMIIOHEHTHI SJIEKTPOHHBIX CPEJICTB,
HEOOXOIUMO MJI TOCJEAYIOIIEer0 W3YYeHUs IUCHUIUIMH (MOZIynei): «INeKTpoHukKa», «OCHOBBI
KOHCTPYHpPOBAaHUSA M TEXHOJOrMH mpousBojacTBa POC», «Du3uka dIEKTPOBAKYYMHBIX U
MOJIYIIPOBOJHUKOBBIX ~ MPUOOPOB»,  «DJEKTPOHHbIE  TPUOOPBI»,  BHIIOJHEHHS  BBIMYCKHOM
KBIM(UKAIIMOHHOW paboThl U TPUOOpPETEHUS 3HAHHM, YMEHUHW W HaBBIKOB, KOTOPBIE MO3BOJIAT
oOyuaronieMycss 4acTUYHO MPOJAEMOHCTPHUPOBATH CIIEAYIOLIUE OO0O0OIIEHHbIE TPYAOBBIE (QYHKIUU
(OTD):

— DKenJjiyaTamusi paaModJieKTPOHHOH anmapatypbl (npodeccuoHanbheiii crangapt 06.005
«CrenuanucT Mo 3KCIUTyaTalluu PagrodIeKTPOHHBIX CPEACTB (MHXKEHEP-DJIEKTPOHUK)», KO
B, ypoBeHns kBanudukanuu -5);

— Pa3paboTka eIMHMYHBIX TEXHOJIOTHYECKUX MPOLECCOB U PEKOMEH/IAIHIl 10 YCTPAHEHHI0 U
npeaynpesxieHuio Opaka B NMPOU3BO/ICTBE 17631 (h 11171 MMKPO3JIeKTPOHUKH
(mpodeccronanpublii crangapt 40.058 «MHkeHep - TEXHOJOT MO MPOU3BOJCTBY H3ACIHMA
MUKPORJIEKTPOHUKHY, Kol B, ypoBeHb kBanudukamuu -6);



3. TpeGoBaHus K pe3yabTaTaM OCBOEHHUS TUCUHHUIJIMHBI

[Iponiecc w3ydeHUs AMCUUIUIMHBI HAmpaBieH Ha (OPMUPOBAHHE 3JIEMEHTOB CJEIYIOLINX
kommneteHui B coorserctBu ¢ ®I'OC BO u OIIOII BO no nanHoMy HanpaBlIeHUIO MOATOTOBKHU:
npogeccnonanbubix komnerenuuii (I1K):

— CnocofeH mnpoBOAUTHL AaHAJAM3 NPUYUH Opaka T@PU  H3rOTOBJIEHUM  M3/eJIUMH
MMKPO3JIEKTPOHUKH U [JaBaTh PEKOMEHJAIMH 10 MX YCTPAHEHHMI0O M Npeaylpe:KIeHHI0
(ITK-3) (mpodeccuonanbubiii ctanaapt 40.058 MHxeHEp-TEXHOJIOT 110 MTPOU3BOJICTBY M3 ICITHMA
MUKpPOJJIEKTPOHUKH, TpyAoBass ¢yHkuusa B/01.6 - Anaau3 npuuuH Opaka mnpu
MU3rOTOBJICHUM W3/1eJIUil MHKPO3JIEKTPOHMKH H pa3padoTKa peKoMeHJAalUH M0 HX
YCTPAHEHHIO U NPeayNpPexRIeHUI0).

Kon u HauMeHOBaHMe MHANKATOPA TOCTHKEHUSI KOMIIETEHLMH

v' TIK-3.1 BeIsBIIsieT TEXHOJIOTMYECKHE (PAKTOPHI BBI3BIBAIOIINE TIOTPENTHOCTH H3TOTOBJICHUS
W3JETUN MUKPOIJIEKTPOHUKH.

v/ TIK-3.2. JIaeT mpeajiosKeHus o JIMKBU ALK OpaKa B IPOU3BOICTBE U3IEIUN
MHKPOAJIEKTPOHUKH.

v’ TIK-3.3. IIpennaraer BHECEHUE U3MEHEHM B TEXIPOLIECC.

B PE3YIBbTATEC OCBOCHUSA JUCHUIINIMHBI CTYJACHT JOJIKCH:
v

3HaTh:

v’ KIacCH(UKAIIUIO, CBOMCTBA, TEXHOJIOTHIO MOJTyYEH s ¥ TIPUMEHEHHST OCHOBHBIX MATEPUAJIOB
3JIEKTPOHHOM TEXHUKHU;

v' (pusryecKre OCHOBBI 0A30BBIX METOJIOB U3MEPEHHUSI M KOHTPOJIS CBOMCTB MaTEPUAIIOB
3JIEKTPOHHOM TEXHUKHU;

YMeTh:

v’ nienath 060CHOBAHHBIH BHIOOD MATEPUAJIOB Il KOHKPETHOTO IIPUMEHEHHS B TEXHOJIOTUH
W3JIeHH 3JEKTPOHHOM TEXHUKH C Y4ETOM CBOMCTB, HKCIUTYaTallMOHHBIX XapaKTEPUCTUK U
BIIMSIHUS BHEIIHUX (PaKTOPOB;

v’ paboTath ¢ HHPOPMALMOHHO-CIIPABOYHBIMU M TIOMCKOBBIMU CHCTEMAMM JUIS IOUCKA
nH(pOopMaLUY IO MaTepuaiaM 3JIEeKTPOHHON TEXHUKHU U UX CBOMCTBaM, OPUEHTUPOBAHHO Ha
pelieHue 3a1a4 B npodeccuoHanbHOM 00nacTu;

v/ HMCII0JIb30BaTh MaTEMATHYECKMI almapar Juls pacuyeToB CBOWCTB MAaTEPHAIIOB.

Baanern:

v/ HaBBIKAMH PacyeT a, K3MEPEHHs ¥ KOHTPOJII OCHOBHBIX [TApaMETPOB MAaTEPHUAIIOB 3JIEKTPOHHOM
TEXHUKH;

v/ HaBBIKAMH CAMOCTOSTEILHOTO H3yYEHHs M PEIICHHs BOIPOCOB ¥ 33/1a4 MaTePHAIOBEIYECKOTO
acrekTa B mpodecCHOHaNbHON 001acTH.

4. CoaepxaHue U CTPYKTYpPa AUCHHMIIJIHHBI

4.1. Coneprxanue pa3aei0B TUCHUILINHBI

B tabnuue 1 mpuBoAXTCS OMUCaHUE COAEPIKAHUS TUCITUTUIMHBI, CTPYKTYPUPOBAHHOE TIO
pazzenaM, ¢ ykazaHHeM M0 KaXJI0MY pa3feny KOJI0OB KOHTPOJIUPYEMOIl KOMIIETEHIIUU U (GOpM
TEKYILEro KOHTPOJIs: 3ammTa JabopatopHoit paboTsl (JIP), komnoksuym (K), rectupoBanue (T).

Tabnuna 1. Cooepoicanue pazoenos oucyuniunsl

Ko
HaumenoBanu A ®opma
Ne e paszena Conep:xaHue pa3ieia KOHTPOJIMPYE | yexcyier
Moii
0




KOMIIeTEHH
u (114 ee
4acTu)

KOHTPOJI
1

Kaaccndukan
usl ¥ 001IMe
CBeJeHHA 0

cTpoeHune
MAaTepHATIOB
3JIEKTPOHHOM

TeXHUKH

Knaccupukanmmss u ~ Ha3HaYeHHWE  MaTepUaIoB
JJIEKTPOHHOM TEXHUKH. POy MarepuanoB B pa3sBUTHH
3JIEKTPOHHOUN TEXHUKH.

OO0uue 1MoJIOKEHUsT O CTPOEHUU TBEPAbIX TeI.
OcobenHoctu XUMHUYECKON CBSI3HU. DJIeMEHTHI
CTPYKTYPHOU KpUCTAIIOTpaduH. Hedexrtor
KPUCTAJUIMYECKOM  CTPYKTYpbl.  DJEMEHThl  30HHOMU
teopur. OCOOEHHOCTH 30HHOH CTPYKTYpPBHl METaUIOB,
MOJYIIPOBOJHUKOB M JMAJIEKTPUKOB. Pacrnpenenenue
®epmu-/lupaka n Maxkcsemna bonenmana. IlmoTHOCTB
AJIEKTPOHHBIX COCTOSIHUIM.

I1K-3

T,
K,
JIP

IIpoBogHUKH

®dusnyeckass  npupojaa AJIEKTPOTPOBOIHOCTH
MeraiioB. TemmepaTypHas 3aBUCHUMOCTb YAEJIbHOTO
conpoTuBiieHUss MeTamioB. CoNpoTHUBIEHHWE METAIOB
Ha BBICOKHMX 9aCcTOTaX.

Brnustane CcTpyKTypHBIX ne(DEKTOB Ha  yAeIbHOE
CONPOTHBIIEHUE METAIOB. YJIEIbHOE COIMpPOTUBJICHHE
METaJNINYECKUX CIUIaBOB.

ConpoTuBieHHe TOHKUX IUIEHOK. PazmepHsbiit s ekt
yII€IBHOTO COTIPOTHBIICHHUS.

CBepXnpoBOJIMMOCTh M €€ NPUMEHEHHE B HayKe H
TEXHUKE. Marepuaisl BBICOKOTEMIIEPATYPHOM
CBEPXIIPOBOMUMOCTH.

Knaccudukanus mpoBogHHUKOB. MeTamibsl BBICOKON
MPOBOJMMOCTH. MeTalljibl C MOBBIIIEHHBIM YAEJIbHBIM
conpoTtusiieHreM. [Ipumnown.

[1K-3

Mony-

NMPOBOAHUKHA

CoOcTBeHHbIE U NPUMECHBIE MOJYIPOBOAHUKH, HX
sHepreruyeckue aumarpammbl. CTaTUcTHKa HOCHUTENEH
3apsza B COOCTBEHHBIX u IIPUMECHBIX
IOJIyIPOBOJIHUKAX. YCJIOBUS DJIEKTPOHEUTPAIBHOCTH B
COOCTBEHHBIX M  INPUMECHBIX  IOJYIPOBOJHHKAX.
TemneparypHast 3aBHCHMOCTh IPOBOJIUMOCTH
HOJIyIIPOBO/IHUKOB.

doTormnoriomeHue u ($OTONPOBOAUMOCTb.
HepaBHoBecHble HOcuTenu 3apsfa. [eHepauus u
peKoMOMHALMsl HEPABHOBECHBIX HOCHUTENECH 3apsnia B
HOJIyIIPOBOIHUKAX.

DEeKTPONPOBOAHOCTD MOIYIPOBOJIHUKOB B CUIBHOM
anekTpuyeckoM noje. dpdexr 'anHa.
Meto bl OUHUCTKH u

HOJIYIIPOBOTHUKOBBIX KPUCTAJIIOB.

OcCHOBHBIE  CBOWCTBA TIepMaHUsl U  KpPEMHU,
O0COOEHHOCTH TEXHOJIOTUM W 00JacTb HPUMEHEHUS.
[TonynpoBoaHukossie coequHenus A3BS, A2B4, A4B4.

BbIpalllUBaHU

I1K-3

AKTHBHBIE
u
NACCHUBHBIE
JHJIEKTPUKH

OcCHOBHBIE  XapaKTEPUCTUKUA  PA3NTUYHBIX  THIIOB
MOJISIpU3aIiN TUDTIEKTPHUCCKUX MaTepHaoB.
DNEKTPONPOBOTHOCTh TUAIEKTPUKOB. DIEKTpHUYECKast
MPOYHOCTh, OJJIGKTPUYECKH ©  TEIUIOBOH  MpoOoii.
PasmepHbiit o dexr.

I1K-3

!

JIP




JManeKTpruuecKue TMoTepu, (QHU3UUECKUE NPUYMHBI
CYLIECTBOBaHMS JUDIIEKTPUYECKUX OTEPh B
Marepuanax. TaHreHe AUAIEKTPUUYECKUX ITOTEPD.

[TaccuBHble nuaneKTpuku. OCHOBHBIE CBEACHUS O
CTPYKType U (PU3MUECKHX CBOMCTBAX MOJIUMEPOB.
[Inactmaccbl.  DNEKTPOU3OJSALMOHHBIE  KOMIIAYHJIBI.
Heoprannueckue crékna. Kepamuueckue maTepHabl.
Curanisl.

AKTHBHBIE JUBJIEKTPUKHY. IIpupona
CETHETORJIEKTPUKOB. CerHeToaeKTpUKH.
[1be30anexTpuku. [lnposnexTpuku. DIIEeKTPETHI.

5 | MarnuTabie Knaccudukarus BemecTs Mo MarHUTHBIM CBOWCTBAM. TK-3 T
martepuans |[LIPHpOJa MarHeTnsma. OCOOEHHOCTH HaMarHHYMBaHHUS ’
MaTepuasios. Kpusas HaMarHW4YMBaHUs K,
(deppomarueruka. MarHuTHelii rucrepesuc. ekt JIP
bapkraysena. /JomeHHas cTpyKTypa.

MarauroTBep/ible 1 MarHUTOMSITKHE MaTepHallbl U UX
OCHOBHBIE XapaKTEPUCTHUKHU.

MarsuTHblE MaTepualbl CIENUAIBHOIO Ha3HAYEHUS.
OM/] —cTpykrypsl. HaHOKOMITO3WTHBIE MarHUTHBIE
Marepuaisl. Pasmepnsiii s dekr.

IlepcniekTUBH
6 e MK-3 T,
MaTepHAlIbI Hanomartepuaiibl 1 HAHOCTPYKTYPBHI. K
aaekTponnku |  MaTepHabl 3KCTPEMAIBHOM 3JIEKTPOHUKN ’
JIP

4.2. CTpyKTYypa IHCHUIINHBI

Tabmuma 2. Obwas mpyooemxocms oucyuniunsvt cocmasisem 3 3auemuwlx eounuywt (108 waca)

TpynoéMKOCTD, YaChl
Bun padorsl 3
Bcero
cemMecTp
Oo0miast Tpy10eMKoOCTh (B Yacax) 108 108
KonrakTHasi pabora (B yacax): 68 68
Jlexuuu (JI) 34 34
JlaGopaTtopHubie padoTs (JIP) 34 34
CamocTosiTesibHast padora (B 4acax), B TOM 13 13
YHCJIe KOHTAKTHAA:

CaMocCTOsATENBbHOE U3YUEHUE Pa3IeiIoB 13 13
IMoaroroBka U NpoxoxIeHHE 27 27
NMPOMEKYTOYHOM aTTECTALMHU

Bua npomMesKyTo4HOM aTTecTaluu 9K3aMeH

4.3. JIekKiIMOHHBIE 3AHATUSA

Tabnuna 3. Ilepeuens mem 1eKyuOHHbIX 3aHAMUL

Tema

n/u




1 Knaccugukanus 1 Ha3HaUeHHUE MAaTEPUAIIOB 3JIEKTPOHHOM TEXHUKH.

2 OO1u11e MoI0KEHHUsT O CTPOCHUH TBEPBIX TeJl. 30HHASI CTPYKTYpA.

3 Mertamibl. DIeKTPOITPOBOIHOCTh METAIIOB U METANIMYECKHUX CILIaBOB

4 CBepXIpOBOIHUKH U UX IPUMEHEHHUE B HAYKE U TEXHUKE.

5 Marepuaibsl BBICOKOTEMIIEPATYPHON CBEPXIIPOBOAUMOCTH.

6 [HonynpoBoanuku. CoOCTBEHHAsI U TPUMECHAS TPOBOJUMOCTD.

7 DIEeKTPONPOBOIHOCTh MOJYIPOBOJHUKOB B CHIIBHBIX AEKTPUUECKUX MOJIAX. DPheKT
I'anna.

8 ®DOoTONPOBOAUMOCTD U (POTOMOTIIONIEHUE MTOTYIPOBOJHUKOB.

9 MeTo1bl BbIpalllMBaHUS U YIIPABJIEHUS CBONCTBAMHU MOITYIPOBOJHUKOB

10 Kpemuunii 1 repmanuii: CBOKCTBA, MTOJYYEHUE U IPUMEHEHHUE DIIEKTPOHHON TEXHUKE.

1 JIVDIeKTPUKH: TONSPU3aLUs, TUIEKTPUUYECKHIE TOTEPH, IIEKTPOIIPOBOTHOCTH U
AJIeKTpUYecKasi MPOYHOCTb.

1 [TaccuBHBIE AMANEKTPUKH: TUIACTMACCHI. IEKTPOU3O0JIALIIMOHHBIE KOMIIAyHbl, CTEKJIA,
CUTAJLJIBI, KEPAMHUKa.

13 AKTHBHBIE TUAJIEKTPUKH: TIbE€303IEKTPUKH, TUPOIIEKTPUKH, IIEKTPETHI.

14 Maruutsbie Marepuansl. [Ipuposa MarsernsmMa U OCOOEHHOCTHM HaMarHUYHMBAHMS
MaTepHAJIOB.

15 MarauTHbIE MaTepUalbl CeNUaIbHOr0 Ha3HayeHus. [IM]] —cTpykTypbl

16 Hanomarepuaibl 1 HAHOCTPYKTYPBI B DJIEKTPOHHUKE. .

17 Marepuainsl 5KCTpEMaIbHOMN 3JIEKTPOHUKH

4.4. IIpaktuyeckue (CeMuHApCKue) 3aHATHS

[IpakTnueckue 3ansatus (CeMUHApCKUE 3aHATHS) HE IPEAYCMOTPEHBI IPOTPaMMOii

4.5. JlabopaTopHbie padoThI

B tabnuue 4. [IpuBoauThCs epedeHb TeM J1a00paTOPHBIX 3aHATUH U C YKa3aHUEM
KOHTPOJUPYEMbIX KOMIIETEHIIUH.

Tabauya 4. Ilepeuenv nabopamophvix pabom

5 I/I3MepeHHe BPEMCHH KN3HHU HCOCHOBHBIX HOCHUTEIEH 3apsaga

Kon
KOHTPOJIHA
Ne H 5 6 pyeMoii
) anMMeHOBaHMe JIA00PaTOPHBIX padoT KOMITe-
mn TECHIUH
(u1m ee
YaCcTH)
1 | Onpenenenue TMIIa IPOBOIUMOCTH MOJYIPOBOAHUKOBBIX MaTEPHUAIOB I1K-3
2 | 3mepeHue ynenbHOro CONpOTUBICHHSI 00BEMHBIX OIYIPOBOHUKOBBIX I1K-3
MaTepHaloB
3 | Onpenenenye NIMPUHBI 3aIIPELICHHON TOJYIIPOBOJHUKA I1K-3
4 | 3mepeHue 31eKTPONPOBOIHOCTH MIIEHOYHBIX HOTYIPOBOTHUKOBBIX CTPYKTYP I1K-3
IK-3




6 | OnpeneneHue KOHIEHTPALMU HOCUTENEH 3apsiia 1o uamepenusm IJC-Xomna 1IK-3
7 | DnexkTpuuecKkue U TEPMOAIEKTPUUECKHE CBONCTBA IIPOBOIHUKOBBIX 1IK-3
MaTepUajIoB
8 | UccrnenoBanue cBONCTB MarHUTOMSITKMX MaTEpHUAIOB 1IK-3
4.6. CaMmocTofITeJIbHOE M3y4YeHHe Pa3/1e/ioB AU CHUILTHHbBI
Tabnuua 5. Bonpocwi, ebiHOCUMble HA CAMOCMOAMENbHOE U3YUeHUe
Kon
KOHTPOJIH
aln Bonpocs omere
uuu (WIu
ee 4acTH)

1 Crinasel BeicOKoro conpoTuBienus. [lpunou. Hemerannuueckue nposoasiue K3
CILIaBBI.

) [TonynpoBoaHukoBbie coenuHenust A2B6, A4B6 u TBepable pacTBOPbI Ha UX [IK-3
OCHOBE: OCHOBHBIE CBOMCTBA M 00JIACTH MPUMEH €HUSI.

3 TepmoranpBaHOMarHuTHBIE SIBJICHUS B MOIYNpoBOoAHUKaX. DpdexT Xomra. IK-1,
Dddext 3eedbeka. Dddekt [lenpThe.

TepmonnexkTpuueckne Marepuaisl. TepMoasieKTpuueckas J0OpOTHOCTb.

4 CBoiicTBa ¥ mapaMeTpbl MaTEPUAIIOB JUISI TEPMOIIEKTPUYECKHUX [IK-3
npeoOpaszoBareneil. OcoOeHHOCTH KOHCTPYKIIMU U TEXHOJIOTUU U3TOTOBJICHUS
TEPMODJICKTPUYECKUX XOJIOJMIbHBIX MOAYJIEH.

5 | XKunakue kpucTauibl: Kiaccudukaius, CBOHCTBAa U IPUMEHEHHUE. I1K-3

6 MarHuToMsArkiue 1 MarHUTOTBEPbIC MaTepUaJIbl: OCHOBHBIE XapaKTEPUCTUKU [1K.3

U IPUMCHCHHUC.

OneHouHble MaTepHUAIIbl ISl TEKYIIETO, pyOeKHOTO KOHTPOJISL YCIEBAEMOCTH U MIPOMEXKYTOYHOU
aTTecTallid CTYACHTOB IO JUCIUIUIMHE OIpPENeNsoTcsT Y4eOHbIM IUIaHOM 00pa3oBaTENbHOMN
MIPOrpPaMMBbI U JEHUCTBYIOIINM MOJO0XKEHHEM O OaJTbHO-PEHTUHTOBOM CHCTEME aTTeCTalliH CTYJICHTOB
oOyuaronuxcs MO MmporpamMmaMm Bbiciiero oOpaszoBanusi Kabapnuno-bankapckoro yHuBepcutera
(ITpukaz Ne 159/0 ot 31 aBrycta 2017r.). IIpu atTecranuu oOydarouiuxcs OLEHUBAETCS KaueCTBO
paboThl Ha 3aHATHAX (YMEHUE BECTH JUCKYCCHIO, CIOCOOHOCTH YETKO (OPMYIHPOBATH CBOU MBICIH),
YpOBEHBb MOJTOTOBKU K CAMOCTOSITEIbHON AESITEIbHOCTH, Ka4eCTBO BHITIOJHEHHS 3aJaHuil (KypCOBOM
paboTsl, 1abopaTopHBIX paboT U np.). Tekymuil U pyOeKHBII KOHTPOJb YCIIEBAEMOCTH CTYJAEHTOB IO
JTUCHUILTAHE TTPOBOAUTHCS MO TPEM KOHTPOJIBHBIM ToukaM. B koHie 1/3 cemectpa 1-s1 KOHTpOJIbHAS
TOYKa, BTOpasi KOHTPOJIbHASI TOUKa- KOHEIl 2/3 ceMecTpa, a TPEThsl KOHTPOJIbHAS TOYKa MOCIEIHUE JBE
HeZenu cemecTpa. PacmpenenenHue OamnoB B paMkax OalbHO-PEUTHHTOBOM CHCTEMBI aTTECTAIHH

4.7. KypcoBas pa6ora

KypcoBast paboTa He nmpenycMoTpeHa mporpaMMo.

5. OueHo4YHbIe MaTEPHAJIBI VISl TEKYIIEro U Py0OesKHOr0 KOHTPOJISA yCIIeBA€MOCTH

U MPOMEKYTOUYHOI aTTecTauuu

CTYACHTOB IIPUBCIACHO HUXKC!:

Tabnuua 6. Pacnpedenenue 6annog mexkywezo, pyoeicHoco KOHMpPOIs U IK3AMeHa

No Oomas 1-1 TOouka 2-91 TOUKA 3 Touka
CymMMa
1. | Tekymmii KOHTPOJIb
HocCelleHne 3aHITUH 10 3 3 4




OaioB Oamta Oaita Oaita
BBINIOJIHEHHUE U 3alllATa 21 7 7 7
1a00paTOpHBIX PaboT Oart 0ayioB 0aymioB 0aymioB
2. | PyOexHblil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0aioB 0aiioB 0aioB 0aioB
KOJUIOKBUYM 24 8 8 8
Oamna 0aiioB 0aioB 0aioB
Hroro 70 23 23 24
0aJL10B oaj1a oaj1a oas1a
3. | Ox3ameH 30 min — 15, max — 30
0aJL10B 0aJL10B

5.1. KosutokBuym

B cemecTpe mpoBoasTCs 3 KOJIOKBUYMA, KaXKIbli M3 KOTOPBIX OLIEHUBaeTcs B npezenax ot 0
1o 8 6amnoB. Takum 06pazoM, MaKCUMaIbHOE KOJIMYECTBO 0OANIIOB, KOTOPBIE MOKET MOJIYIHUTh
CTYIEHT NP YCIOBHUH YCIEIIHOM cIaul TpeX KOJUIOKBUYMOB paBHO 24.

Ha xonnokBuymax KOHTpOIUpyeTcs: (GOPMUPOBAHHE DJIEMEHTOB 00MIenpo(hecCnOHaTbHBIX
komnereHui 11K-3. Huxe nprBeneH npuMepHsIil epeyeHb BOIIPOCOB U 3aJaHH, BBIHOCUMBIX HA
KOJUIOKBUYMBI:

1-konnoxeuym(Paszoen 1,2):

1. IlepeuncnauTe TUIIBI XUMHAYECKOW CBSI3U B TBEP/BIX TENAX U JANTE KPATKYHO XapaKTEPUCTHUKY.

2. Ilepeuncnute AePEKTh KPUCTAUIMUECKON CTPYKTYPHI M TAUTE KPATKYIO XapaKTePUCTHUKY.

3. [IpuBeauTte KnaccUpUKANMIO KPUCTATUTMUESCKUX CHCTEM M ONTMCAHWE OJHOU U3 HHX..

4. JTaiiTe onpeaeneHne moaumMopdusmMa, mpuBeAUTe MPUMEPHI AITIOTPOTTHBIX MOAU(MUKAIINI BEIIECTB.
6. OxapakTepu3yiTe KpUCTALIUYECKYIO CTPYKTYPY THIIA aaMasa.

7. OnuImuTe KPUCTALTHYECKYIO CTPYKTYPY THIA canepurTa.

8. Paccumraiite miotHocTh ynakoBku atoMoB B 1K, I'IIK n OLIK kpucramimyeckux pemerkax.

12. CkobKO aTOMOB IPUXOJUTCS HA 3JIEMEHTAPHYIO SYEHKY B MOHOKPHUCTAJUIE apCEHUIA Tauns?

14. Belpazute MOBEPXHOCTHYIO TUIOTHOCTh YIMAKOBKH aToMoB B IutockoctH (100) moHOKpucTaya Si
yepes MepHo/] pelIeTKH, UCIOIb3ysl HE0OX0IMMbIE CITPABOYHBIE JaHHbIE.

18. Beruucinure paccTossHUE MEXIY OMDKaWIIMMKU aTOMaMH B KPUCTAJUTMYECKOHN pelieTke BoJab(pama,
HCIO0JIb3YS] HEOOXOAUMbIE CIIPABOYHBIE IaHHBIE.

19. Beruucnure paccTosHue MEXAY OMMDKAHIIMMH aTOMaMH B KPUCTAJUTMYECKOW PEIIeTKE KPEeMHUS,
HCIO0JIb3YS HEOOXOMMbIE CITPABOYHbBIE JAHHBIE.

20. [JaiiTe onpeneneHne aHU30TPOIIUU CBOMCTB TBEP/IbIX TEJ, HA30BUTE MPUUMHBI aHU30TPOIIUH.
21.IlpuBenure cXeMbl SHEPreTUYECKUX 30H METAIIJIOB, NOJIYIIPOBOJHUKOB U IU3JEKTPUKOB. CpaBHUTE
110 CTPOEHHUIO.

22. BeiBeaute GhopMyny pacyeTa IIIOTHOCTH 3JIEKTPOHHBIX COCTOSIHUMA B MPUOIMKeHun 3 pekTuBHOM
MAacCCBhI.

23. I310KuTe OCHOBBI AJIEKTPOTIPOBOIHOCTH MeTaIIoB Mpubmmkenuu pyne u JlopeHia.

24. BeiBeaute hopMyny pacuéra IeKTPOIPOBOAHOCTH B KIIACCUYECKOM MPHOIMKEHUH.

25. IIpunon: pa3sHOBUIHOCTH, CBOWCTBA U IIPUMEHEHHE.

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

1. Jlaiite ompeneneHue COOCTBEHHOTO W IPHMECHOTO MOJIYIPOBOAHMKA. M300pa3uTe 30HHYIO
CTPYKTYpPY COOCTBEHHOT'O TIOJIYIIPOBOIHUKA, JOHOPHOTO M aKIIEITOPHOTO MOIYIPOBOIHUKA.

2. OObsicHUTEe, KaKk HAWTH KOHIEHTPALMI0O OCHOBHBIX M HEOCHOBHBIX HOCHTEJeH 3apsia B
JIEKTPOHHOM HOJIYIIPOBOJHUKE C W3BECTHON CTENEHBIO JIETMPOBAHUSA HAa y4acTKE HCTOILEHUS
IIPUMECH.
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3. OOBsicHUTE, KaK HalTU KOHIICHTPAIIMIO OCHOBHBIX M HEOCHOBHBIX HOCUTENICH 3apsaa B JbIPOYHOM
IIOJIYIIPOBO/IHUKE C U3BECTHOM CTEINIEHBIO JIETUPOBAHUS HA YYaCTKE UCTOIIEHUS IPUMECH.

4. N3o0pa3ure TeMIepaTypHYIO 3aBUCHMOCTh PABHOBECHOM KOHIIGHTPALIMM HOCUTENEH 3apsijia B
COOCTBEHHOM TOJYNpoBogHUKE. OOBSCHUTE, KaK MO A3TOH 3aBUCHUMOCTH OIPENCIUTh LIUPHUHY
3aIpelieHHON 30HbI OJYITPOBOIHUKA.

5. N300pa3uTe KaueCTBEHHO TEMIIEPATYypPHYIO 3aBUCUMOCTh PABHOBECHOM KOHIIEHTPAIMH JIEKTPOHOB
B JIOHOPHOM IIOJIYIPOBOJHUKE B IIMPOKOM HUHTEpBAJEC TEMIIEpaTyp. YKaKUTE TeMIepaTypbl
HCTOLLEHUS IPUMECH U Mepexoa K COOCTBEHHON MPOBOJANMOCTH.

6. OT KakuX XapakTEpUCTUK IOJIYIPOBOJHUKOBOIO MaTepuala 3aBUCUT TEMIIEpaTypa HCTOLLEHHUS
npumecu?

7. 3anumuTe yciaoBUE KBAa3MHEUTPAIbHOCTU Ui MOJYINPOBOJIHUKA, JIETUPOBAHHOTO OJHOBPEMEHHO
JIOHOPHOM M aKIENTOPHOU MPUMECHIO.

8. CKOJIBKO DJIEKTPOHOB HaxXOAWTCS Ha ypoBHe PdepMu B COOCTBEHHOM IOJIYIIPOBOJHHUKE IpHU
KOMHaTHOU Temriepatype?

9. O0bsicHUTE, Kakasi U3 JBIPOK 00JIamaeT OoJIbIIel YHEPTUEH: B LIEHTPE BAJICHTHON 30HBI WIH Yy €€
oToJKa?

10. YcTranoBuTEe B3aMMOCBS3b MEXIY JOHOPHBIM HJIM aKIENTOPHBIM TIOBEJACHUEM TpUMECeH
3aMelleHuUs] B KOBAJIEHTHBIX MOJYIPOBOJHUKAX U BAJIECHTHOCTHIO IPUMECHOTO aTOMa.

11. O06bsicHUTe, KaK OMPEIEIUTh THI OCHOBHBIX HOCHUTENEH 3aps/a B IOJYIMPOBOJHHUKE TIO
n3mepenusM DJIC Xoina.

12. O0ObsicHUTe, KaK OMPENEIUTh THI OCHOBHBIX HOCHUTENEH 3apsla B IOJYIMPOBOJHHUKE TIO
n3mepenusM tepmo-2/1C.

13. KakoBo OTHOIIIEHHE 3JIEKTPOHHOTO TOKA K JBIPOYHOMY B cOOCTBeHHOM repManuu npu T=300 K?

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

15. Bcerna 1 MOXKHO YTBEpXkAaTh, UTO Mbl UMEEM JI€JI0 C COOCTBEHHBIM MOJYIMPOBOTHUKOM, €CIIU
€ro y/IeTbHOE COTIPOTUBIIEHNE OJIN3KO K coOcTBeHHOMY? [Touemy?

16. HazoBuTE OCHOBHBIE MEXaHU3MbI PACCESTHUSI HOCUTENEH 3apsiaa B MOJynpoBoaHMKaX. KakoBbI 11s
3TUX MEXaHU3MOB TEMIIEpATypPHbIE 3aBUCUMOCTH MOIBUKHOCTH ?

17. JlaiiTe CpaBHUTEIIbHYIO XapAKTEPUCTUKY KPEMHUS U T€pMaHUs KaKk MaTEPUAJIOB JICKTPOHUKH.

18. HazoBuTe OCHOBHBIE 00JIACTH MPUMEHEHHUS KPEMHHUS U T€PMAaHUS B JJIEKTPOHHON TEXHUKE.

19. OxapakTepu3yiiTe KpUCTALIMYECKYIO CTPYKTYpPY MU XUMHUYECKYIO CBSI3b B IOJIYIPOBOJHHUKAX
AIIIBV.

20. IloueMy y aHTUMOHMJA WHIUS COOCTBEHHAs yJelbHas MPOBOJAUMOCTH OIpPEAESETCS TOJBKO
KOHLIEHTpALMEeN JIEKTPOHOB, a BKJIAI0M JBIPOK MOYKHO MPAKTUYECKU MpeHeOpeyn?

3-u xonnoksuym (Pazoen 5,6):

1. HazoBuTe OCHOBHBIE MEXaHU3MBI ITPOOOS TBEPABIX TUIIEKTPUKOB.

2. Kakoit Mmexanu3m npo6osi XxapakTepeH JUIsl AUJICKTPUKOB MIPHU UMITYJIbCHOM BO3JICHCTBUH BBHICOKOTO
HanpsHKeHUs?

3. Kak onieHuTh HampsbKEHUE TETIOBOTO MPOOOS TUAIEKTPHUKA?

4.Yto Takoe audnekTtpuyeckue notepu? Kakume (akTopsl BIMAIOT Ha JUAIEKTPUUECKHUE TOTEPH B
TBEPJBIX AUDIEKTPUKAX?

5. [lonuMepHbIe AUDIEKTPUKH: OOIIast XapaKTePUCTUKA U PUMEHEHHE B SJICKTPOHHON TEXHHKE.

6. Kakoili W3 MONMMEpHBIX JUANEKTPUKOB CUJIbHEE HarpeBaercss B BY asnektpuueckoMm mose:
MOJIMATUIIEH WIIU TIOJIMBUHWIXJIOPUA?

7.3 xakoro Marepuana Bbel npemtaraete usrotoButs usoiasstop CBY  pazpema: w3
nonureTpadropITUIeHa UK nomudTUiIeHTepedTanata? [louemy?

8. OrenuTe HampspkeHHe mpoOosi Ui TUIGHKH TOJUUMHUAA TONMHHONW 50 MKM B OJHOPOJAHOM
ANEKTPUUECKOM TIOJIE.

9.OueHuTe HampsbKeHHWE MPOO0Os MU TUIGHKH TMONMATHIIeHa TommuHoi 100 MKM B OJHOpPOJHOM
ANEKTPUUECKOM TOJIE.
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10. Mcnonp3yst cripaBOYHbIE JAaHHbIE, HAMIUTE OTHOUIEHHE YIEIbHBIX IUAIEKTPUUYECKUX IOTEPH B
nomvdTiiieHe U [IBX nipu 0AMHaKOBBIX YCIOBUAX dKCILTyaTalUu.

11. Haiinure ynenbHbIE TUAIEKTPUYECKHE MOTEPU B IUIEHKE JIaBCaHA IpPU HaOpspkeHHocTu o 105
B/mM na wacrote 1 MI'1.

12. BaustHue cocTaBa CTEKJIa HA €T0 CBOMCTBA.

13. Kiaccudukanus CTEKOJ 10 TEXHUYECKOMY Ha3HauEHHUIO.

14. Haiigute OTHOIIEHUE TEMIIEPATYypPHBIX KO3(PPUIIMEHTOB pacuIMpeHus dIEKTPOBAKYYMHBIX CTEKOJI
mapku C37 u C90.

15. JIns xakoro u3 mMartepuaioB (KBapi WM CHJIMKATHOE CTEKJIO ¢ OonbminM conepkanueM Na20)
LIMpPE UHTEPBAJ pa3MsTueHus?

16. Knaccudukanus MarHuTHBIX MaT€pPHAJIOB MO CBOMCTBAM M TEXHUYECKOMY Ha3HAYCHHUIO.

17. Kakue MarHMTOMSTKHE MaTepuagbl UMEIOT BBICOKOE 3HAYEHWE MAarHUTHOW NPOHUIIAEMOCTH B
c1a0bIX MATHUTHBIX MOJISAX?

18. KakoBo BiMsIHME KpEMHUS HAa CBOMCTBA AJIEKTPOTEXHUUECKOM cTann?

19. KakoBbI 4aCTOTHBIE XapaKTEPUCTUKU BHICOKOIIPOHUIIAEMBIX U HU3KOIIPOHUIIAEMBbIX (heppUTOB?

20. Knaccudukanust HaHOMaTEpPHAJIOB 10 pa3MepHOMY (GaKkTopy.

21.IlpuBenure npuUMepbl HAHOCTPYKTYp THIA: KBAaHTOBAas TOYKAa, KBAaHTOBas sIMa, KBAHTOBas
MIPOBOJIOKA.

Memoouueckue pexkomenoayuu

[Ipy moaroToBKE K KOJJIOKBUYMY CIIETYET, TIPEXK]IE BCETO, MPOCMOTPETh KOHCIIEKTHI JICKITUN U
OTMETUTh B HHUX UMEIOIIHECS BOMPOCH KOJUIOKBUYMa. Ecim Kakue-TO BOMPOCH BBIHECEHBI
MpernojaBaTesieM Ha CaMOCTOSTEIbHOE M3y4YeHHEe, cleAyeT oOpaTuTbcs K ydeOHOM JuTeparype,
PEKOMEHIOBAHHOW MPENoJaBaTeIeM B KaueCTBE UCTOYHHKA. [Ipy MOArOoTOBKE K KOJJIOKBUYMY TaKkKe
PEKOMEHIyeTCsl TOCEIIEHUE KOHCYIbTAlUN JUIsl CBOEBPEMEHHOI'O CHATHS BO3HUKILIMX BOIPOCOB B
npouecce MOAroToBKU. KoNJIOKBUYM MPOBOJIUTHCS B BUAE YCTHOIO OmIpoca M cobecenoBaHHS CO
CTYJIEHTOM.

Kpumepuu oyenusanus

CreneHb IMOATOTOBJICHHOCTH CTYACHTa Ha KOJUIOKBUYME OLCHHUBACTCA II0 CICAYIOIIUM
KPUTCPUSAM: - ACHOCMb, YeMKOCNb U 00KA3aMeNlbHOCb U3NI0ONCEHUS OMEEmo8 Ha eonpocal, - énaoenue
cneyuanbHolmMu mepmunamu, CUCmMeEMHOCMb 3HAHUU NO meme KoJlokeuyma. Hixe IMpUBCJCHA HIKala
OLCHHUBAHMII.

Tabmuna 7. Kpumepuu oyenugsanus cmyoenma Ha KOJIOKUYME

OneHnka
2 6a/1a 4 6a/1a 6 0a/L10B 8 damoB
«HeynoB/IeTBOPUTEILHO» | «Y10BJIETBOPUTETHLHO» «Xopouio» «OTIUYHO»
Crygent He 3Haer | CTyneHT Crynent  xopomo  3Haer | CTyaeHT B
3HAYUTENBHON YacTH | MOBEPXHOCTHO 3HAET | MaTepHall, TPaMOTHO U MO | MOJHOM OO0BeMe
BOIIPOCOB, JOIYCKAaEeT | BOIIPOCHI CYLIECTBY  M3JlaraeT  €ro, | 3HaeT MaTepuail,
CYILECTBEHHbBIE KOJUIOKBUYMA, JoTycKas HEKOTOPBIEC | TPAMOTHO U TIO
OIIMOKK B OTBETAaX Ha | JOMYCKaeT HETOYHOCTH B OTBETE Ha | CYLIECTBY
BOIIPOCHI HETOYHOCTH B | BOIIpoC HU3JaraeT ero, He
OTBETE Ha BOIIPOC JoTycKas
CYILIECTBEHHBIX
HETOYHOCTEH B
OTBETE Ha
BOIIPOC.
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5.2. TectTnl

TectupoBanue 1o wH3ydaeMbIM pasjenaMm npoBoauTcs 3 pa3za B cemectp. Ha Tecrax
KOHTponupyercs (opmupoBaHue »siieMeHTOB mnpodeccrnoHanbHol kommereHimn [IK-3. Hmke
MIPUBEICHBI 00PA3IIbl TECTOBBIX 3aJaHUI:

3aoanue 1. Tlpu oOpa3oBaHUH ... CBS3U MMPOUCXOIUT 0000IIECTBIICHNE BAJICHTHBIX 3JIEKTPOHOB
B3aMMO/ICHCTBYIOIUX aTOMOB B 00bEME BCEro KpUCTAJIA.

+: MeTaINYECKOMI
3aoanue 2. Cuibl, BOSHUKAIOIINE MEXKTY TUTIOJILHBIMH MOJIEKYJIAaMH, HAa3bIBAIOTCSL: . . .

+: OpUEHTAIMOHHBIMHU

- MTHTYKITHOHHBIMHU

-: TUCTIEPCHOHHBIMHA

W-W,
kT

3aoanue 3. F,_;(W,T)=|1+ e[ j - ¢yukus pacnpenenenuss Gepmu — lupaka, rme Wr —...

-: CpeIHsisl DHEPTHs JIEKTPOHA
+: sHeprus Pepmu
- DOHCPrusa COCTOAHUA HAa AHEC 30HBI IPOBOJUMOCTHU

3aoanue 4. Temneparypa [lebast a1 OONBIIMHCTBA METAJIOB JISKHUT B TIpeenax ...
-2 100-200 K
+: 400-500 K
-2 1000-1500 K

3aoanue 5.

lgp

i £ | I
e [ ey oy
¥poBEHL bLEMHOTS obpaszia
¥ |

| ! &
Ha rpaduke npencraBieHa 3aBUCUMOCTD yJEIBHOTO COMPOTHUBIICHUS METAITTNYECKOMN TUIEHKU OT €e
tomuuHbl. Ha ygactke 11l oTBETCTBEHHBIMU MEXaHU3MAMHU 3a IEPEHOC 3aPsII0B SABJISIOTCS: ...
+: TEPMODJIEKTPOHHAS IMHUCCUS
+: TYHHEJIMpPOBaHUE
-1 anekTpoauddy3us
-: yZnapHasl HOHU3alUs

3aoanue 6. Cornacuo Teopun BKIII muprHa sHEpreTHYecKoil ey CBepXIpoBOIHUKA MPU
KpUTHUYECKOM TeMmepartype nepexona T paBHa: ...

+:3.52kTc

-1 kTc

- (%) kTe

3aoanue 7. K maTepuanam BBICOKOM MTPOBOJUMOCTH OTHOCSTCS: ...
+: Menb
-: KOOAIbT
- TUTaH
-1 JKeJe30
-1 0JIOBO
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+: 30JI0TO

3aoanue 8. I1oynpoBOJHUK, B KOTOPOM BIMSHHEM IIPHMECEH Ha EKTPO(YU3NIECKHE CBOUCTBA

MOJKHO ITpeHeOpeyb Ha3bIBACTC: ...
+:c00CTBEHHBIM

3aoanue 9. B noaynpoBOJHUKE /1 - TUIIA YCIOBUE IIEKTPOHEHTPAIbHOCTH BhIPAXKACTCSI

COOTHOIIIEHUEM: . . ..
o ="Po
L Dpy=n,+ N,

+
+: nn:pn+Nd
+ —

P, +Nj=n,+N,

3aoanue 10.

[IpuBeneHbI TUIIOBBIE TEMIIEPATYPHBIE 3aBUCUMOCTH KOHIIEHTPALIMHA HOCUTENEH 3apsiaa Uis
MOJIYITIPOBOJHUKA /1 — THTIA C PA3JIMYHBIM YPOBHEM JIETUPOBAHUS Na1, Na2, Nas.
OO6nacThb ... OTHOCUTCS K TEMIIEPaTypHOMY UHTEPBaly UCTOIIEHUS IPUMECEH.

+: 11

- I

3aoanue 11. PaccTaBbTe MaTCpHrajibl 110 BO3pPACTAHUIO JJIMHBI BOJIHBI MaKCUMYyMa COOCTBEHHOTO

MOTJIOIIEHUS
D1: repmanuit
D2: xpemHuuit
D3: apcenua ramnus

3aoanue 12.

E

HpI/IBeI[eHa TUTIOBAs 3aBUCUMOCTD IIJIOTHOCTH TOKaA 4CPE3 MOJIYIIPOBOAHHUK C MHOT'0JIOJIMHHOM
Cpr1(TypOI71 30HBI ITPOBOJUMOCTH OT HAIIPSIP>KCHHOCTH TT10JIA.
HpOBO,Z[I/IMOCTL y4acCTKa ... OnpeaACisICTCA ABUKCHUCM TKCIIBIX 3JICKTPOHOB.

-ra
- b
+:.C
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Memoouyeckue pexomenoayuu

Tecmbt — 3TO BOIIPOCHI MIIM 3aJlaHUs, NPELyCMATPUBAIOLIME KOHKPETHBIM, KPAaTKUM, YETKUHI
OTBET HAa HMEIOLIMECSH ATAJOHBI OTBETOB. IIpu caMOCTOATENbHONH MOATOTOBKE K TECTHPOBAHMIO
CTYIACHTY HEOOXO MO

a) TOTOBSICh K TECTHPOBAHHIO, MPopadoTaTh MHGOPMAIMOHHBIA MaTephall M0 IUCUHUILINHE.
[TpoKOHCYIBTHPOBATHCA C MPETOAABATENIEM TI0 BOIIPOCY BBIOOpa yUeOHOM JINTEpaTyphl;

0) 4eTKO BBIICHUTE BCE YCIOBMsI TECTUPOBAHMS 3apaHee. 3HaTh, CKOJIbKO TecToB Bam Oyner
IIPEI0KEHO, CKOJIbKO BPEMEHHU OTBOJUTCS HAa TECTUPOBAHUE, KAKOBA CUCTEMA OLICHKH PE3YJIbTATOB U
T.1.

B) mpucTtynas K pa0oTe ¢ TecTaMM, BHHMMATEIbHO M JO KOHLA IPOYTHTE BOIPOC H
npejiaraéMble BapuaHThl OTBETOB. BpiOepure mnpaBHiibHbIE (MX MOXET ObITH HECKoJbko). Ha
OTJIEJIbHOM JIMCTKE OTBETOB BBIMUIINTE LU(PY BOmpoca M OyKBbI, COOTBETCTBYIOIINE MPAaBUIbHBIM
OTBETaM;

I') B MPOIIECCE PELICHUS KEJATeJIbHO NMPUMEHSITh HECKOJIBKO MOJXOJ0B B PELICHUM 3aJaHMS.
OTO MO3BOJISET MaKCUMaJIbHO THOKO OINEpUpOBaTh METOJAMHU pELICHMs, Haxolsd KaxAbld pas3
ONTUMAaJIbHBIA BAPUAHT.

1) eciau Bel BeTpeTiin upe3BbIYaifHO TPYAHBIHN 11 Bac Bonmpoc, He TpaTbTe MHOTO BpEMEHHU Ha
Hero. [lepexoaute k npyrum tectaM. BepHutech kK TpyJHOMY BOIPOCY B KOHIIE.

€) 00s3aTe’lbHO OCTaBbTE BpeMs Uil MPOBEPKU OTBETOB, YTOOBI M30e€kKaThb MEXaHMUYECKHX
OLINOOK.

Kpumepuu oyenusanus

Tabmuna 8. Kpumepuu oyenusanus pe3ynibsmamos mecmupo8anus

Orneska
HEY/IOBJIETBOPUTEIHHO YIOBJIETBOPUTEITHHO XOPOIIIO OTJIMYHO
0 6amnos 3 6amna 4 Oana 5 GamioB
Menee 50 % mnpasuisHO | 50-70%  mpaBunbHO | 71-85% 86-100%
BBIITOJTHEHHBIX 3aJaHUH. BBINIOJTHEHHBIX MIPaBUIILHO MIPaBUIIBHO
3aJaHUI. BBIIIOJTHEHHBIX BBINIOJTHEHHBIX
3aJaHuH. 3aJaHUH.

5.3. 3apanus AJs1 J1aOOPATOPHBIX 3aHATHIA

(Konmponupyemvie komnemenyuu 11K-3)

JlaGopaTopHbIi MPAKTUKYM SIBJISIETCS] BAXKHBIM 3JIEMEHTOM OOy4YeHHsl, T.K. IPUBUBACT HABBIKU
CaMOCTOSITENILHOM pabOThI HA PA3IMYHOM J1a00PATOPHOM 00OPYIOBAHHUH, YMEHHE MOIb30BATHCS
Pa3TUYHBIMU U3MEPUTETHHBIMU MPHOOPaMU U HHCTPYMEHTaMH, PAKTUYECKOTO OCBOCHHS
Pa3IMYHBIMU METOJAMKAMU U3MEPEHHUs TapaMeTPOB MaTepHalioB. B paMkax AMCHUIIIUHBI CTYJCHTHI
JOJI’KHBI BBITIOJHUTH § J1a00PaTOPHBIX pabOT, OXBATHIBAIOIIUX MPAKTUYECKH BCE Pa3/ICIIbI
TEOPETUYECKOTO Kypca.

Ipumep munosoti nabopamopuoii pabomoi

«MeTobI ¥ cpeICTBA UCCIIEIOBAHUS BEIIECTBA B HAHOKPUCTATNINYECKOM COCTOSIHUN»
[{enb paboThI:
1. O3nakomieHue ¢ (POTOINEKTPUIECKUMU CBOWCTBAMU MOTYIPOBOTHUKA.
2. DKCHnepuMEHTalbHOE OIpeleieHHEe BpPEMEHH J>KU3HM HEPAaBHOBECHBIX HOCHTENEH B
MOJIYIIPOBOAHUKOBBIX 00pa3iiax METOI0M penakcarui (GoTOMPOBOIUMOCTH.

Koumponvnsie sonpocel u 3a0anus 01 0onycka u coavu pabomol

1.Kakue HocuTenn 3apsAaa Ha3bIBAKOTCA PABHOBCCHBIMU, d KAKHC - HepaBHOBCCHBIMI/I?
2. HpI/IBC,[[I/ITC CXemMy J'Ia60paTOpH01" 0 CTCHAA IJId UBMCPCHHA BPECMCHU KU3HU HOCHUTEICH 3apsdnaa.
3. Hepe‘{I/ICJII/ITC MEXaHHU3MBbI IIOTJIOIICHUS U JaiTe KpPaTKYI0 XapaKTCPUCTUKY.
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4. Tlpumenenwne 3axona 3akoH byrepa-Jlambepra-bepa Ha nmpakTuke.

5. Kakue MexaHu3Mbl reHepaliy MPUBOAAT K MOSBICHUIO CBOOOIHBIX HOCUTENEH 3apsiia?
6.UTo Takoe BpeMsi )KMU3HU HOCcUTEIeH 3apsaa’?

7. daiiTe onpeaeneHne U3TydaTeaIbHON 1 Oe3n3ydyaTebHON peKOMOMHALINY.

8. KakoBbI 0cHOBHBIC MeXaHU3MbI pekoMOuHaru HH3?

9. BeiBeiuTe BhIpa)XKEeHUE, OMHICHIBAOIIEE CTaj (POTOPOBOJMMOCTH.

10. Kak MeHseTcss BpeMsl )KU3HU HOCUTENIEH 3aps/ia ¢ yBEIMUEHUEM KOHLIEHTPALUu IpuMecu?

Memoouueckue pekomenoayuu

[lepen wHavanoM 11a0OpaTOPHOTO NPAKTUKyMa MPOBOJUTHCS BBOJHOE 3aHsATHE. B pamkax
BBOJIHOTO 3aHATHS CTYAEHTHl 3HAKOMSTCS C Jabopartopuei, MPOXOJAT BBOJHBIM HHCTPYKTaX IIO
TEXHHUKe 0e30macHOi paboThl C U3MEPUTENIBHBIM 000PY/I0BaHHUEM U MOXKAPHON OE30MacCHOCTH, 10 HUX
JOBOJATCS LIE€AM W 3aJayd MpakTUKyMa, OpraHu3alnMs M MOPSJIOK BbINOJHEHHs pabot. [lpu
HE00X0IMMOCTH (POPMUPYIOTCS KOMAH/IBI JUISI BHIIOJHEHUS pa0OT MajbIMU IPYIIaMU.

BrinonHenue kaxa0il 1abopaTopHOi pabOThI CKIIAbIBAETCS U3 CIEAYIOUIUX ITAMOB.

1. CamocTosiTeIbHAsI MOATOTOBKA CTYAEHTOB K pabdore. Ilepen Hagamom pabOThl CTYIEHTHI
JOJKHBI YETKO MpPEACTaBIATh ce0e Iesib paboThl, 3HATh CXEMY, METOJ H3MepeHus, (U3NUECKYIO
CYITHOCTb 0’KMJIa€MBIX Pe3yibTaToB. JlOIKEeH OBITh MOATOTOBIJIEH MMPOTOKOJ U3MEPEHUH, COJepKaIIUN
TaOJIMLBI JUIS 3alKMCH PE3YJbTaTOB MU3MEPEHHH M OCHOBHBIE pacueTHble (popmynbl. CTyAEHTHI, He
MOATOTOBUBIIHNECS K padOTe B COOTBETCTBUM C 3TUMHU TpPeOOBaHUSMH, K BBIIIOJHEHUIO pabOThl HE
JIOTTYCKaIOTCSI.

2. IlpoBenenue IKCepUMeHTA. DTOT 3TAN OCYIIECTBISETCA B COOTBETCTBUHU C METOIMUYECKUMU
yKa3aHUSAMH, KOTOpbIE COJAEp)KaTcsd B ONMUCAHMM K KaxkJIoil pabote. JlabopaTopHble HM3MepeHUs Ha
CTEHJIE€ CTYAEHT MOKET HayaTh TOJIbKO IOCJe coOeceloBaHHs C MpernojaBaTesieM M MOJydeHHS
COOTBETCTBYIOIIEr0 Aomycka. JItoOble M3MEHEHUs B CXeMe MPOBOJATCS MPU OTKIIOUEHUU CXEMBI OT
WCTOYHUKA HampspkeHHs. Pe3ynmbTaThl M3MepeHHsl MpoBepsitoTcs mpenonaBareneM. I[lpu pabote B
nabopatopuu HEOOXOAMMO CTPOrO BBIMOJHATH BCE MpaBWJIa TEXHUKH O€30MAcCHOCTH W yKa3aHUs
MIpernoiaBaTes.

3. CocraBJiieHHre 0T4YeTa O MPoJAeJaHHON padoTe. OTYET OHKEH COJEPKATh UCUEPIBIBAIOIINE
JaHHbIE, KaK O LIeJH paboThl, TaK U O pe3y/IbTaTax B CIEIYyOIIeH MOCIe0BaTEeIbHOCTH:

— 3aJlaHuE;
CXeMa yCTaHOBKHU U OMHUCAaHUE METOJAUKU U3MEPEHU;
— TMEpBUYHBIE SKCIIEPUMEHTAIIbHBIE PE3yIbTaThl 3a MOAMKCHIO IPENOaBaTENs;
— pe3yabTaTbl KOMIIBIOTEPHOH OOpaOOTKM SKCIEPUMEHTAIbHBIX JAaHHBIX, BKJIOYas
rpaduku, TaOIHIBI;
— 0011ue BBIBOJIBI 0 paboTe U 3aKII0UYEHUE, O KAUYeCTBE HCCIEAOBAHHBIX MATEPUAIIOB.

TekcT oTyera NOMKEH OBITH HAMKMCAH aKKypaTHO M pa30OpUYMBO OT PYKH WIIM TNPEACTaBICH B
BUJIC PACIIEUYaTKH, MOCJIEe KOMIBIOTEPHOH BepcTkU. B 000oux cimyyasx TEKCT OJDKEH MPEICTaBIISThH
co0oil ornueckoe U3JI0KEHUE cymiecTBa Bompoca. Hemomyctumo npusenenue Gopmyn, Tadnui 6e3
pa3bsicHeHUN Bcex 00O3HAUeHUNW M cokpamieHud. OT4er MOJKEH ObITh MOHSATEH MJs KaKIO0ro
YUTAIOIIETO 0€3 KaKUX-IH0O0 TOTIOJHUTENBHBIX BOIIPOCOB K COCTABUTENSIM OTUYETA.

Kpumepuu oyenusanus

O1eHMBaIOTCS CIEAYIONIUE 3TAIbl JJA00OPaTOPHOM pabOTHI:
1. BelnosiHeHHE SKCIEPUMEHTAIBHOM YacTu paboThI.
2. O6paboTKa pe3ynbTaTOB U MOJArOTOBKA OTYETA O BHIIIOJHEHHOH padoTe.
3. 3amuTa pe3yabTaThl 1a00paTOpHO pabOTHI.

CTyneHT BBINOJHUBIIMN U 3alIUTHBIIUI Bce JabopaTopHble pabOThl MO JUCHUIUIMHE MOIyYaeT B
KoHIle cemecTpa 21 Gamn. Kaxnas nmabopatopHas paboTa B 3aBHCHUMOCTH OT CTEIEHH CIIOKHOCTH U
BaXHOCTH TeMbl olieHMBaeTcss WHAuBHIyanbHbIM Oamuiom (K). Hlkama oneHuBaHus nabopaTOpHBIX
paloT ycTaHaBIMBAETCs B Hayaje ceMecTpa U JOBOJUTCS O CBEIEHUS 00YJarOIIMXCsl CTYICHTOB.
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Tabmuma 9. Memoouxa oyenusanue 6blnoIHeHUs SIMANO08 1AOOPAMOPHOU pabombl

Ne PeliTUHTOBBIN
Buja 3rana
n/n 0asn
1. JloTycK U BBINIOJIHEHUE IKCIIEPUMEHTAIbHON 4acTu pabOThI 0.3K
b
2. [IpencraBnenne otyera o Tpedyemoii popme B K caade paboTh 0.2K
9
3. 3ammuTa paboThl 0.5K

[Tpumedanue: K — KoamdecTBO 0aJIOB, OTBOAMMOE B paMKax PEUTHHIOBOW CHCTEMbI HA JTAHHYIO
paboTy, KOTOpOE OIpEIeNAeTCs MPETIoAaBaTeNIeM B Hayalle JabopaTopHOTO Kypca.

5.4. Ilpome:kyTOUHAsI aTTeCTALMS
(Konmponupyemvie komnemenyuu 11K-3)

N3yuenne qUCIUIUIMHBI 3aBEPIIACTCS YCTHBIM dK3aMeHOM. lIprumepHbIii nepedeHb OCHOBHBIX

BOITPOCOB K DK3aMCHY IMPUBCACH HHUKC!

1.

SO XN LR WD

1.

13

14.

15.
16.
17.
18.

19.

20.

21

22.
23.

24.
25.

26.
27.

IlonsiThe XUMHYECKOW CBSA3H. Buapl XxuMuyeckodl cBsi3H. (OCHOBHBIE OCOOEHHOCTH H
XapaKTEPUCTHUKHU.
[ToHsiTHE KPUCTATUIMYECKON PENIETKHU. DJIEMEHTApHAs STYEhKa U €€ XapaKTePUCTHKH.
Tunel kpuctasmmmyecknx cuctem. Pemerkn bpase.
CriocoObl onucaHus KpUcTauiorpaguueckux MmIOCKOCTeH U HalpaBiIeHU
[Tonsitue daspl. Pa3oBas CTpyKTypa TBEPAbIX Tesl. Daz0Bble TUArpaMMbl COCTO STHUSL.
OCHOBHBIE AIIEMEHTHI 30HHON CTPYKTYPBI TBEPABIX TEJI. DHEPreTUYECKUE YPOBHU U 30HBI.
Oco0eHHOCTH PHEPTeTUUECKUX 30H MOJIYIIPOBOIHUKOB, METAJIIIOB U JUAJIEKTPUKOB.
[Tonsarue dazoBoro mpocrpancTBa. [IIOTHOCTE AMEKTPOHHBIX COCTOSHUH.
Pacnipenenenne ®epmu-/Iupaka, Makcpema-boabiiMana u 0COOEHHOCTH UX TPUMEHCHHUSI.
. OCHOBHBIE MOJIOKEHHUS YYEHHSI O AJIEKTPOIPOBOJHOCTH METAUIOB B PaMKax KIACCUYECKOTO U
KBAaHTOBOTO MOJIXOJIOB.
TemmnepaTypHas 3aBUCUMOCTb YJEIbHOTO COMPOTUBIIEHUS ITPOBOIHUKOB.
. Bmusinue cTpyKTypHbIX JAeQEeKTOB Ha YIElIbHOE CONPOTUBJIEHHE MPOoBOIHUKOB. IIpaBuio
Maruccena, Hopareiima u Jlunge.
. DIEKTpUUECKHEe CBONCTBA TOHKUX METAJUIMUECKUX MIEHOK. Pa3mepHslil adekr.
OcnoBubie nonoxxenust teopur BKII. Tlonstue tyHHenpHOro KOHTakTa. Ocobennoctn BAX
TYHHEJIBHBIX KOHTAaKTOB - HOPMAJbHbII METAUI - CBEPXIPOBOJHUK U CBEPXIPOBOJHUK —
CBEPXIIPOBOIHUK.
MeTtanibl ¢ BBICOKUM yJ€IbHBIM CONPOTUBIICHUEM.
Mertanibl 1 METaJUTMYECKHE CIUIABbI C BEICOKUM COIIPOTUBIIEHUEM.
[Tpunown.
CobctBeHHble MONYNpoBoAHUKUA. CTaTuCTHKAa HOcHUTenell 3apsna. TemmeparypHasi 3aBUCUMOCTh
ypoBHs Depmu.
[IpumecHble nomynpoBogHuKH. CTatucTHKa HOcUTeNel 3apsaa. TemiepaTypHash 3aBUCUMOCTh
ypoBHs Depmu.
YcnoBue aIEKTPOHEUTPAIBbHOCTH B TIOJIYIIPOBOJHUKAX.
. TemneparypHas  3aBUCUMOCTb  3JIEKTPONPOBOJHOCTH  COOCTBEHHBIX M IPHUMECHBIX
MIOJIYIIPOBOJHUKOB.
HepaBHoBecHbIEe HOCUTENHN 3apsa U MEXaHU3MBI UX PEKOMOMHAIIHH.
B3aumopeiicTBue  MOJIYIPOBOJHUKOB € 3JIEKTPOMArHUTHBIM — M3TydeHUEM. MeXaHU3Mbl
MOTJIOIIEHUS CBETA MOJIYIPOBOIHUKAMMU.
CnekTpanbHas  3aBUCHUMOCTh  Kod(duuumenrta mnornomenus. Kpail  ¢yHaamMeHTanbsHOrO
IIOTJIOIICHHUS.
3akoH byrepa — JlamGepTa - bepa.
@DOTOMPOBOAUMOCTH HOJTYIPOBOIHUKOB. Penakcarms (poTonpoBouMOCTH.
DEeKTPONPOBOAHOCTD MOJYIPOBOJIHUKOB B CHIIBHBIX JIEKTpHUECKUX MoJisiX. [Tonessie 3 QexTo.
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28. Dddexr 'anra 1 06IaCTH TPUMEHEHUS

29. TepmoranbBaHOMarHUTHbIE (P GEKTH B METaIaX U MOJIYIIPOBOJHUKOBBIX MaTepraliax.

30. KoHTaKT MeTauI-110JIyIIPOBOIHUK: SHEPreTUUYECKHUE JUarpaMMbl, CBOMCTBA U IPUMEHEHUE.

31. KpemHuii: cBOMCTBA, IOIY4YE€HNE U IPUMEHEHUE.

32. I'epmanuii : CBOICTBA: MOIY4YEHUE U IPUMEHEHHUE.

33. ApceHu rajiiusi: CBOMCTB, MOJIyY€HUE U IPUMEHEHHE.

34. KapOua kpeMHHsI: CBOCTBA, TIOJTy4eHHE U IPUMEHEHHE.

35. DneKTpOonpOBOIHOCTD MPOCTHIX U CIOKHBIX AUIIEKTPUKOB. OCHOBHBIE MEXaHU3MBbI
IIPOBOJMMOCTH.

36. lusnexkrpuyeckasi npoHUiaeMocTh. [loHATHE NOosipu3aluy AUAIEKTPUKOB. MexaHu3Mbl
MOJISIpU3aLlU Y.

37. JIuaneKTpuKY B CUIIbHBIX JIEKTPUUYECKUX MOJSX. Buapl anekrpudeckoro npooOost. [lonstue
AIIEKTPUYECKON MPOYHOCTU AUDIEKTPUKOB.

38. Kepamuka: knaccuukanms, MUKpOCTPYKTYpa, MOJIyd€HUE U IPUMEHEHHE.

39. Cutannsl: Ki1accuuKaius, MUKPOCTPYKTYpa, MOJIy4YeHUEe U IPUMEHEHNE.

40. Obuue ceeaenus o marueruzme. OnbIT ['epiaxa - [lTepHa.

41. JIazepHble cTeKa.

42. Knaccudukanus MaTepuaioB IO MArHUTHBIM CBOMCTBAM.

43. 3aBUCUMOCTh MarHUTHBIX CBOMCTB (heppOMarHeTUKOB OT BHEUTHUX (akTOpoB. DpdekTt
bapkray3zena. MaruntHas Touka Kropu.

44. MarsuToTBEpAbIE MaTEPUAJIBI: CBOMCTBA U IPUMEHEHUE.

45. MarsuToTBepAbIE MaTEPUAJIBI: CBOMCTBA U IPUMEHEHNE.

46. Knaccuduxaryss HaHOMaTepHaoB.

Memoouueckue pexomernoayuu npu NOO20MOBKe K IK3AMEHY

[ToaroToBka CTYIEHTOB K SK3aMEHY BKIIIOYAeT MPOPabOTKY JIEKIHM, B Te€UEHHE CEMecTpa U
HEMOCPEJCTBEHHYIO IOJrOTOBKY B JIHHU, MPEIIIECTBYIOIINE 5K3aMEHy, BKIIOYas, MOATOTOBKY K
KOJUIOKBHYMaM, TECTUPOBAHHUIO, BHITIOJHEHHIO JTA00OPATOPHBIX pabOT U UX 3aLIUTY.

JUis mOArOTOBKM K OTBETaM Ha HK3aMEHALMOHHBbIE BOMPOCHI (OHM BBIJAIOTCA B KOHIIE
ceMecTpa) CTYIEHT JOJDKeH HCHOJb30BaTh HE TOJIBKO KypC JIEKIMil, HO M OCHOBHYIO U
JOTIOTHUTEbHYIO JINTEpaTypy JUid BBIPAaOOTKM yMEHHUs JlaBaTh pa3BepHYThle OTBETHl Ha
MIOCTABJIEHHBIE BOIIPOCHI.

B xone moAroToBKHM K SK3aMEHY CTYAEHTY He0OXoIuMo oOpaiiaTb BHHUMaHUE HE TOJBKO Ha
YpOBEHb 3allOMHUHAHUS, HO M Ha CTENEHb MOHMMAHUS H3y4aeMbIX BOIPOCOB. MexaHHWYeckoe
3allOMUHAHUE YHUCIOBBIX 3HAYCHHMM XapakTEpUCTUK MaTepHalioB HE PEKOMEHIYyeTCs, HO CTYICHT
JOJIKEH OTYETJIMBO IMPEACTaBIATh cebe MOpSAAOK STUX BeauuuH. HemocpelncTBeHHas MOATOTOBKA
CTYICHTa K 9K3aMeHY JOJDKHA B Pa3yMHBIX MPOMOPIHSAX COYETaTh U 3allOMUHAHUE, M MOHHMaHUE
MIPOrpaMMHOTO MaTepuana.

Kpumepuu oyenusanus

ITo nToram sK3aMeHa CTyJEHTY, U3 MAaKCUMAJILHOTO KOJIMYeCTBa O6aioB, KoTopoe cocraniser 30,

BBICTABIISIETCSA:

1)ot 27 o 30 6amioB, eciy BiageeT NpOrpaMMHBIM MaTepUAJIOM IO JUCLUIUIMHE B TOJIHOM
00beMe; JOCTATOUHO INTyOOKO OCMBICIUBAET AUCHUUILINHY, HCUEPIIBIBAIOLIE OTBEYAET HA BCE BOPOCHI;
yMeeT aHaJIM3UpOoBaTh, CPABHUBATh, KIACCUPHUIIMPOBATEH, 0000111aTh, KOHKPETU3UPOBATh U
CHUCTEMATHU3UPOBATh U3yYEHHBIH MaTEpHall, yCTaHABINBATH IPUUYNHHO-CIIEACTBEHHBIE CBS3H; YETKO
(bopMUpYyET OTBETHI;

2)ot 24 1o 26 GayioB, eciaM BiaeeT MPOrpaMMHBIM MAaTE€PUAIOM ITOYTH B ITOJIHOM 00beMe
(umeroTcst mpoOeITbl TOJBKO B HEKOTOPBIX 0COOEHHO CIIOKHBIX pa3zesiax); CaMOCTOSITEIbHO H OTYaCTH
IIPU HABOJIAIIMX BOIPOCAX JaeT MOJHOILEHHBIE OTBETHI Ha BOIIPOCHI; HE BCET/Ia BBIJESAET Hauboee
CYIIECTBEHHbIE, HE IOIIYCKaeT BMECTE C TEM CEPbE3HBIX OIIMOOK B OTBETAX;
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3)ot 15 no 23 GamnoB, eciu BiaieeT OCHOBHBIM 00bEMOM MIPOrPAaMMHOTO MaTepuaa 1o
AUCHUIIIMHE, IIPOABJIACT 3aTPYAHCHUA B CAMOCTOATCIIBHBIX OTBETAX, OINCPUPYCT HCTOUYHBIMU
(opMynTHpOBKaMH; B IIPOIECCE OTBETOB JIOMYCKAET OMIMOKHU 10 CYILIECTBY BOIIPOCOB.

B ciyuasx, korna oOydaromuiicss He OCBOMI 003aTeIbHBII MUHUMYM IIPOTPaMMHOTO MaTepHaia
110 JUCHUIIJIIMHE, HE CcrHoco0eH OTBETHUTD Ha BOITPOCHI JAXKE ITPU JOMOJIHUTCIIbHBIX HABOAAIINX
Bompocax, BeicTaBisiercss 0 6ayuioB. CTymeHT, HeroOpaBmmii 36 0aJUIOB B X01€ TEKYIIETO U
PYOEKHOTO KOHTPOJIS, K 9K3aMEHY He JomycKaeTcs. Huke npuBeeHbl KpUTEPUH U TIOKA3aTeNn
OIICHNBAaHUA HpOMe)KYTOqHOﬁ aTTeCTalluu.

Tabmuua 10. Kpumepuu u noxkazamenu oyeHUBAHUS NPOMENHCYMOUHOU ammecmayuu

[lkana o TpaJUIMOHHON MATHOAIIIBHON CUCTEME

ba3oBelif ypoBEHb IIponBrHYTHINA Beicokuit
HeynosnerBopuren | ynosnerBoputensHo /aud. YPOBEHb YPOBEHb
BHO 3a4eT xopouio/ aud. 3a4er oTaM4HO/ 1u. 3a4er
[Ikana no 6ayIbHO-PEUTUHIOBON CUCTEME
36— 60 61 — 80 | 81— 90 | 91 — 100

6. Meroauyeckue MaTepuaJbl, onpeae/siionye nNpoueaypbl OeHNBaHUS 3HAHUI,

yMeHHﬁ, HaBbIKOB U OIIbITA AC¢ATECIbHOCTH

Tabmuma 11. Pezynsmamst océoenus yuebHot OuCyuniuHul, nooiexcauwjue nposepke

PesyabTarsl OcCHOBHBIE TOKA3aTEIH OLIEHKHU
o0y4eHust pe3yJbTAaTOB 00yYeHUsI

(KoMIIETEHIIMH)
Cnocoben 3HaTh:
MIPOBOJIUTh ~ AHAJIM3 |- OCHOBHBIE 3aKOHBI, ONMCHIBAIOIIUE 3aKOHOMEPHOCTH IMPOLIECCHl U
NpUYMH Opaka TMpu SBJICHUS MPOTEKAIOIIME B MaTepuagax pa3inyHONW MPHUPOAbI(IPOBOIHUKH,
M3TOTOBJIEHUU MOJTYIIPOBOIHUKHU, AUAIEKTPUKH, MarHUTHBIE MaTepuasl) - (31).
1563 (107071 - Kiaccu(uKaluio, CBOMCTBA, TEXHOJOTHIO MOJYYEHHS U MPUMEHEHUS
MUKPORJIEKTPOHUKH OCHOBHBIX MaT€pUAJIOB AJIEKTPOHHON TEXHUKU - (32);
u naBaTh |- (U3MYECKUE OCHOBBI 0a30BBIX METOJIOB U3MEPEHHSI U KOHTPOJISI CBOMCTB
PEKOMEHJIAlMK  TI0 MaTEPHAJIOB ICKTPOHHOU TEXHHUKH - (33);
WX YCTPAHEHMI0 M — HIPUHUMUIIBI, METOAbl M CPEACTBA BBINOJHEHUS pacyeToB U
NPEAYNPEKACHUIO - BBIYMCIUTEIBHBIX Pab0T(34);
(TTK-3):

v TIK-3.1 Ymers:
BoisiBnser - genaTh OOOCHOBAaHHBIM BBIOOp MaTepHAOB Ui KOHKPETHOTO
TEXHOJIOTUYECKUE INPUMEHEHUS] B TEXHOJOTUU H3JCIUM 3JIEKTPOHHONW TEXHUKH C YYETOM
(bakTopbl MOBEJICHUSI CBOMCTB, SKCIUTyaTAallMOHHBIX XApaKTEPUCTHK W BIMSHUS Ha
BBI3BIBAIOIINE uX BHEIIHUX (pakTopos. - (V1);
MIOTPEIIHOCTH - paboTtaTh ¢ MH(POPMAITMOHHO-CIIPABOYHBIMU U MMOMCKOBBIMU CUCTEMaMU
U3TOTOBJICHUS JUId TIOMCKa JaHHBIX II0 MaTepuajgaM »>3JEKTPOHHOM TEXHMKM M HX
15631 (01207 CBOICTBaM, OPUEHTUPOBAHHO Ha peIlleHHe 3ajJad B NpoQecCHOHaTbHOMN
MUKPODJIEKTPOHUKH. | obnactu - (Y2);

v TIK-3.2. [Taer - UCIOJI30BaTh MAaTeMaTUYECKUH ammapar Ul pacuera CBOWCTB
IIPETIOKEHNUS IO MaTepHalioB U UX XapakTepucTuk - (Y3).
JTUKBUAALMU Opaka | Biaagers:
B IPOU3BOJZICTBE - HaBBIKAMHM  MaTeMaTU4ecKol  oOpabOTKM  3KCIEpPUMEHTAIbHBIX
U3JIei pe3yabTaTOB JUIsL OLIEHKHM TOTPEIIHOCTH H3MepsieMol (uznyeckon
MHUKPODJICKTPOHUKH. | pennuuHbl - [IK-1(B1);

v TIK-3.3. - HaBBIKAMH CaMOCTOSITEJILHOTO U3YyYEHMs] CHIELUAIbHON JIMTEPATYPHI VIS
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[Ipennaraer
BHECCHUE
U3MCHEHUH B
TEXITPOLIECC.

peLIeHus

KOHKPETHBIX
npodeccruoHabHOM obnactu - (B2).
- pabotatb ¢ coBpeMeHHBIM- (B3)u cpencTBamu u3MepeHHust U KOHTPOJIS
panuo3JIeKTPOHHBIMH IPUOOpaMu;
- IPOBOJUTH UHCTPYMEHTAJIbHBIE U3MepeHus- (B4);

3aaa4

MaTCpraJIOBCAUCCKOTO

aCIICKTa B

Tabmuua 12. Smanet hopmuposanusa komnemenyuu u UCnoIb3yeMbie CPeOCmead OYeHUBAHUS

3. Tecmuposanue
(cm., pazn.5, Tab6mn.8)
4.Ox3amen

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

n0020mMo8Ka omuema o
8bINONHEHHOU pabome. (CM.,
pasn.5, Ta6mn.9)

3. Tecmuposanue(cM.,
pasn.5, Ta6:m.8)

4. Konnoxsuym(cM., pasa.s,
Tab6i.7)

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

Ne| Cocras @opMuUpOBaHUE YJIEMEHTOB KOMIMETEHIIHH
1. | Conepxan | 31,32,33,34 V1,V2,¥3 B1,B2,
ue B3,B4
JTAroB
2. Bust 1.JIexuun 1.JIaGoparopHbie pabOThI 1. JJaGoparopusie
3anstuil | 2.KoHcynpranuu 2.CamocrosiTenpHas pabota | paboThl
3. CamocTosTenbHast 2.CamocTosiTenbHast
pabota paborta
3. | CpenctBa | 1. llocewenue 1. {onyck u evinonnenue 1.3awuma
OLICHUBaH | 3aHamuil (CM., pa3a.S, | 1abopamopHoti pabomsi pe3y1bmamos
ust Tab. 6). (cm., pasn.5, Ta6m1.9) nabopamopou
2.Konnoxeuym 2. Obpabomka pabomui(cM., pasa.s,
(cm., pa3n.5, Tabn.7) | pezyrbmamos u Tab6:1.9)

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

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

4. Dxzamen(cM., pasa.s,
Ta6:1.10)

YpoBeHb cHhOPMUPOBAHHOCTH FIEMEHTOB KOMIICTCHIIMI B PAMKaxX U3Y4eHUS TaHHOU
JMCUUIUIMHBI BKIIFOYAET YE€ThIPE YPOBHS:
® HU3KULL YPOBEHb(OYEHKA «HEY0081em8opUmMeIbHO») XapaKTepru3yeTcs 1100 OTCYCTBUEM,
00 YaCTUYHOU C(HOPMHUPOBAHHOCTHIO JIEMEHTOB KOMITETCHITHIA;
® 0a3086blll YPOBeHb (OYEHKA «VO081emBOpUMeNbHO») SIBISIETCS 0043aTeNbHBIM TSI BCEX
00y4aromuXcs Mo 3aBEPIICHUH OCBOCHHS TUCIUIUIMHBI, B IIEJIOM JIEMEHTBI KOMITETCHIIU I
c(OpMHUPOBaHBI;
® IPOOBUHYMBLIL YPOBEHb (OYEHKA «XOPOULO») XapaKTepPU3yeTCs MPEBBIICHUEM
MUHUMAJIbHBIX XapaKTePUCTHK COPMUPOBAHHOCTH KOMIIETEHIIUH 110 3aBEPIICHUN
OCBOCHHS JUCLHUILIHHBI;
® 8bICOKULL YPOBEHD (OYEHKA «OMIUYHOY) XaPAKTEPU3YeTCs] MAaKCUMATbHO BOZMOYKHOMN
BBIPOKEHHOCTHIO KOMIIETEHIIUU H SIBIISIETCS BAXKHBIM Ka4€CTBEHHBIM OPHUEHTHPOM JIISI
CaMOCOBEPILICHCTBOBAHMUSI.
Huxe B Tabnuie 13 mpuBeneHsl 001I1e XapaKTEePUCTUKUA U KPUTEPUHU OLIEHUBAHUS YPOBHS
OCBOECHHS AJIIEMEHTOB KOMIIETCHIIN 3aKPEIUICHHBIMH 32 TUCITUTUTHHOM.
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Tabmuma 13. Obwue xapakmepucmuxu nokazameneu u Kpumepues oyeHuU8aHus
KOMRnemeHyuu no Imanam

IToka3aTenn 3HaTh YMeTh Baagers
U KPUTEPUH
«OTIUYHO O6nanaer Ywmeer NpuMeEHsATh | Bnageer
(BBICOKMIi YPOBEHD) (hakTHIeCKUMU U | IOJIyYCHHBIC  3HAHUS | TEXHOJIOTHSIMHU B
TEOPETHYECKIUMH IE pelIeHus | u3y4aeMoi
3HAaHUSIMHU B TpeZeiax | IPOM3BOJICTBEHHBIX U | IPEAMETHOM 00JacTh 1
u3ydyaeMoi 00JacTH C | UCCIEeN0BATEIBCKU UMEET  HaBBIKM  HX
NOHMMaHWEM TpPaHHUI | 3374a4 B HW3Yy4aeMOH | COBEPIICHCTBOBAHMS.
MIPUMEHUMOCTH. obnactu
«Xopouio» 3Haer (aKThl, Ob6nagaer Auana3oHOM | AJanTupyeT CBOE
(MpoABUHYTHIM TIPUHITAIIBI, TIPOTIECCHI, | MPAKTHICCKUX MIOBEJICHHE K
YPOBEHb) oO11ue MOHATUS U YMEHHMH, TpedyeMbIX | 00CTOSTENbCTBAM B
KaTeropyuu B TIpeieiax | JJst pelIeHus | peleHun 3a1a49 B
n3y4yaeMoi o0nactu npodeccuoHamIbHBIX n3ydyaeMoi o0nactu
3a/1a4
«Y nosnerBoputenbHO» | ObmamaeT 6a30BBHIMU Oo6mamaer ocHOBHBEIMU | CriocoO€H BBIIIOJIHATE
(moporoBblii ypoBeHb) | OOLIMMU 3HAHUSIMU B | YMEHUSAMH, paboThl B M3ydaeMoi
n3y4daeMou o6sacTu TpeOyeMbIMHU IS o0JacTu moj
BBITIOJTHEHUS KOHTPOJIEM .
HECIIOKHBIX 331249 B
n3ydaemoit o01acTu
«HeynosnerBoputenbHO» | OTpBIBOYHBIE 3HAHMS, | YMEHHMs HE MO3BOJISIIOT | McnbIThIBaeT

(Hu3kuii ypoBeHb)

MyTaeT OCHOBHBIC
MOHSATHUS ¥ KATETOPHU
B M3ydaeMoi 00J1acTH.

BBLIIIOJTHUT HECIOKHBIE
3a1a4d B U3y4aeMou
obsacTu, coBepiiaer
OIITHNOKMU.

TPYAHOCTH TIPH
peleHnH 3a1a4 B
n3y4daemoit o0aacTu
JaKe 10T
PYKOBOJICTBOM

7. YyeOHo-MeTOoANYECKOE o0ecredeHue JUCIUIINHEI

OcHognas numepamypa

1. ITaceiakoB, B. B. Matepuais! anektporHoi Texuuku: y4ueo. / B. B. [Taceinkos, B. C. CopokwuH. - 5-
e u3 ., crepeotut. - CII6.; M.; Kpacuonap: Jlans, 2003. - 367 c.(477k3., bubmmoreka KbI'Y).

2. Marepuaisbl 3JIeKTPOHHBIX CPEACTB [DIeKTPOHHBIN pecypc] : yuebHoe nocodue / F0. A. 'atuun, B.
JI. Txanuy, I1. A. Kamaes [u ap.]. — DnexTtpoH. TekctoBbie ganubie. — CII6. : Yauepcurer UTMO,
2010. — 112 ¢. — 2227-8397. — Pexxum goctyna: http://www.iprbookshop.ru/67263.html
3.JleroctaeB, H. C. Marepuaiibl 3JeKTpOHHOM TEXHUKH [DIEKTPOHHBIN pecypc] : yuebHOe mocodue /

H. C. JlerocrtaeB. — DJEKTpOH. TEKCTOBbIE JaHHbIE. — TOMCK

Tomckuil rocygapCTBEHHBIM

YHUBEPCUTET CUCTEM YIPABJICHUS U Paguod3aeKTpoHukH, 2014. — 239 c¢. — 978-5-86889-679-8. —
Pexxum noctyna: http://www.iprbookshop.ru/72057.html

Llononnumenvnas rumepamypa

1. ITerpos K.C. Pagnomarepuassl, paiuoKOMIOHEHTHI U anekTponuka.-CII6.: ITurep, 2003.-512c.
2. Antunos b.JI., Copokun B.C., Tepexos B.A. Marepuaiisl 371€KTpOHHOM TEXHUKHU. Borpocsl u
3amauyd. M.: Beicmag mkona, 1990.

3. ONeKTpPOTEXHMUYUYECKHUE MaTepuansl
cnpaBo4YHUK / N N Anunes,
M. : PagunoCodrT, 2005.

- 350.

M U3 nenuasa:

C. . KanranosBa. -

4. [1.C. I'aeB Marepuaibl 3JeKTpOHHOM TeXHUKH. JabopaTopHblil npaktukym/ [.C. T"aes, P.I11.
Temes- Hanpuuk: Kad. baak. Yu-1, 2016- 99c.
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5. Taes [1.C., Temes P.I1I. Marepuainsl 31eKTpoHHOU TexHUKH. YacTh 1. YdeOHOe u3nanue. -
Hanpuuk: Kab. — bank. Yu - 1, 2001, 63c.

6. I'aes JI.C. Matepuaibl 3J1€KTPOHHOM TeXHUKH. MeToauyecKue pa3padoTKu O TeMaM U BOIIPOCaM,
BBIHOCHMBIM Ha CaMOCTOSITENIbHYIO PadOTy CTyeHTOB. YueOHoe u3nanue. -Hanpunk: Kab. — bank. Yu
- T, 2002, 63c

7. T'aes [1.C. , Temes P.11I. MaTtepuanbl 21eKTpOHHON TEXHUKU. TecTOBbIE 3a1aHus U1 KOHTPOJIS
3HaHui cTyneHToB. —Hampuuk: Kab.-bank. YH-T, 2004.-59¢.

Hnumepnem - pecypcul

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

2. http://www.garant.ru/ - CripaBodHasi mpaBoBas cuctema «l apanry.

3. http://www.consultant.ru/ -CnpaBounas mpaBoBas cuctema «Koncymnprantllirocy.

4. http://www.studmedlib.ru - 9bC «KoHCynbTaHT CTyIeHTa»

5. DnexTpoHHbIE BEpCUH KypHAIIOB: “@u3uka TBepaoro tena”, “XKypHan texuuueckon pusmku”,
“IIncbMa B JKypHaJI TeXHUYECKON (pu3uku’”’, “OU3MKa U TEXHUKA MOJIYIPOBOAHUKOB”
http://journals.ioffe.ru.

6. www.nanonewsnet.ru — CaiiT o HaHoTexXHoJIoTUsAX B Poccun.

7. www.nanodigest.ru — IHTepeHeT - )KypHaJI 0 HAHOTEXHOJIOTHSX

8. www.nano-info.ru - CaiiT 0 COBpeMEHHBIX JOCTHKEHUAX B 00JIaCTH MUKPO- M HAHOTEXHOJIOTUH
9. www.nano-portal.ru - IlopTan mocBsieH pa3BUTHIO HAHOTEXHOJOTUN U UX BHEAPEHUIO B
MIPOU3BOICTBO.

10. www.portalnano.ru/read/databases - baza nannpix denepaabHOro HHTEPHET-MOPTANIA
«HaHOTeXHOJIOTHN ¥ HAHOMAaTEePHAITBIY.

8. IIporpamMmMHoOe o0ecriedeHne COBPpEeMEHHbBIX
UH(OPMAIMOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTHH

1. CTyieHTBI UMEIOT IOCTYI K AMHOMY 00pa30BaTeIbHOMY ITOPTAY, T€ MOTYT B OTKPBITOM JOCTYIIe
MOJIb30BAThCS  PECypcaMH  y4eOHO-METOANYECKON JIMTepaTyphl, SBISIONIMMUCST —pa3pabOoTKaMu
Beaymux BY30B Poccun.

2. ]l peTHHTOBOTO KOHTPOJISI UCIIOJIB3YETCsS CHUCTeMa KOMIBIOTEPHOTO TECTUPOBaHUS Ha 0a3e
nporpaMMHOTo obecrieueHust Moodle.

3. [lpu BBIIOJHEHHMH JIAOOPATOPHOTO TPAKTUKyMa CTYACHTHI B 00S3aTCIBHOM TOPSAKE MPOBOJST
00paboOTKy 3KCIEPUMEHTAIBHBIX JAaHHBIX C MPUMEHEHHWEM IMpOTrpaMMHBIX makeToB Microsoft Exell,
MathCad (Academic MathCAD License).

4. B paMkax oOecrieuyeHHs TIPUMEHEHUSI KOMITBIOTEPHBIX TEXHOJIOTUH B 00pa30BaTeIbHOM IPOIIECCe
UMEIOTCS  CIICIUAM3UPOBAHHBIE  KOMIIBIOTEPHBIX Kjlacca C COBPEMEHHBIM  IPOTPAMMHBIM
o0ecrieyeHreM U MMEIOIIUM BbIX0]l B IHTEpHET.

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

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

7. Apxusarop 7z (6ecrmatoe [10).

8. Ilporpamma mi1st pabotsl ¢ pdf mybnukamusmu Adobe Reader (Oec-mmataoe I10).

10 ITakeT maTemaTuyeckoro ananu3a SMath Studio (6ecrutaraoe I10).

11. Cucrema nocrpoenue rpagpukoB SciDAVis (0ecrutatHoe [10).

12. Cpena pa3paboTku BUPTYyabHBIX IpuobopoB MyOpenLab (6ecrinatnoe I10).

9. MaTepuabHO-TeXHHYeCKoe o0ecniedyeHUue padoThl

MarepuanabHO-TEXHIYECKYI0 0a3y It TPOBEICHUS 3aHATHI MO IMCIUIUIMHE COCTaBIISIOT:
e CIeLMAIM3UPOBAaHHAs ayAUTOPHS, UCTIONb3yeMast MU MPOBEICHUH 3aHATHH JIEKIIMOHHOTO THIIA
Ne238, pacronoxkennast mo anpecy: 360004, KaGapmuno-banmkapckas peciyOnuka, T.
Hanmpbunk, yn. Yepnbmuesckoro, 175, yueOHblii koprmyc yHuBepcurera Ned (OMD),
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OCHAIIIEHHAs! MYJIBTUMEIUNHBIM IIPOEKTOPOM U KOMIUIEKTOM alNaparypbl, MO3BOJISIOLIECH
JIEMOHCTPUPOBATH TEKCTOBBIE M IPaUeCKUe MaTepHaIbl;

¢ pabouee MeCTO IPENoIaBaTes;

¢ paboune MecTa CTY/ICHTOB;

® MeJIOBas JOCKA.

MynbTuMenuiiHas — Npe3eHTalys, COIPOBOXKIAMOIAS  JICKLUIO, IO3BOJIET  IIPENOAABATENO
aKIEHTUPOBaTh BHUMAHKE CTYJICHYECKOH ay/IMTOPHHU Ha KITFOYEBBIX BOIIPOCAX JIEKIHU.

Juciurmiaa odecrievyeHa:

® TECTOBBIM MarepuajaMi B  SJIEKTpOHHOH oOyuwaromieii cucreme «Moodley  (OTKpbITHIHA
YHUBEPCUTET);

® KHIDKHBIM (DOHJIOM OMOIMOTEKH;

® 3JIEKTPOHHBIMU BEPCHSMHU JIEKIUI U YIEOHUKOB.

Jucnunnuna odecrieyeHa:

® TECTOBBIM MaTepuajaMH B AJIEKTPOHHOM oOydaromieir cucreme «Moodle» (OTKpbITHIM
YHUBEPCUTET);

® KHIDKHBIM (DOHJIOM OMOIHOTEKH;

® JJICKTPOHHBIMH BEPCUSMU JIEKIIUH 1 Y4eOHUKOB.

JlaGopaTtopHble 3aHATHS [0 JUCUUILUIMHE TNPOBOAATCA B Jiabopatopuu «Marepuansl u
KOMIIOHEHTHI TBEPAOTENFHON JIEKTPOHUKN» M «TexHonorus (QyHKIMOHAIBHBIX MaTepHAIOB W
CTPYKTYP DJIEKTPOHHUKNY, OCHALIEHHOH CIIEYIOIUM 000pyI0BaHUEM U U3MEPUTEIbHON TEXHUKOM:

. JJaBopaTopHbIil cTeH ] 0 U3YYEHUIO TEPMOAIEKTPUUECKHX SIBJICHUM.
2. YcTaHOBKa MarHETpOHHOTO PacIbUICHNs] MATEPUAJIOB
3. YcraHOBKa BaKyyM-TEpMUYECKOTO HAIIBIICHUS TOHKHUX IJICHOK

—_—

3. YcTaHoBKa 17151 UI3MEPEHHUS yIeIbHOTO COMPOTHUBIIEHUS TOHKUX TUJICHOK.

4. JTabopaTOpHBIA CTEH]T U3YYCHHS] MAarHUTHBIX CBOMCTB.

5. JJaGopaTopHBI CTEH/ 10 U3MEPEHUIO YICIHHOTO COMPOTUBIICHUS METOI0M 4-X 30HIOB.

6. JlaGopaTopHbIit CTEH/T o HU3MEPEHUIO0 BOJIbTAMIIEPHBIX  XapaKTEPUCTUK
MOJIYTIPOBOIHUKOBBIX JIEMEHTOB.

7. JIaBopaTopHBIil CTEH/ 10 SIEKTPOXUMHUYECKOMY aHOAUPOBAHUIO.

8. JlaGopaTopHblii CTEHJ HM3MEpPEHHUs MapaMeTpPOB IMOJYIPOBOJAHUKOBBIX MaTEpHAaJOB IO
penakcanuu (poTompoBOIUMOCTH.

9. M3mepuTenb XapaKTEPUCTHK MOTYITPOBOAHUKOBBIX TPHOOpoB JI2-56;

10. OnTruyeckuit MUKpockoIl Bbicokoro paspeuienus LATIMET-20.

11. YcTtaHoBKa KOHTAKTHOM CBapKH.

12. Jlabopatopusbiii ctena uamepenus 2J1C Xoimna.

13. IudpoBbie BOIBTMETPHI, aAMIEPMETPBI, MOCTHI TOCTOSIHHOTO U TIEPEMEHHOT0 TOKa,
reHepaTopbl, OCHIIIOrpadbl, ICTOYHUKH MUTAHUS, MYITbTUMETPHI U JP.

14. IIK-4 mt.

15. HoyrOyk- 1 mir.

16. Ontuueckuii mukpockon MBC-1.

CryneHTbl IMEIOT OCTYyN Yepe3 VHTepHeT NocTyn K NIeKTPOHHOM oOydaromiei cucreme «Moodley
(OTKpBITBIN yHMBEpCUTET), KOTOpasi MO3BOJSIET pa3MeIlaTh JIEKTPOHHbIE y4eOHbIE KYpChl B CBOOOHOM
JOCTYIE JJIs CTYIEHTOB YHUBEPCHUTETA.

IIpu npoBeneHNN 3aHATHI JIEKLIMOHHOTO THIIA, CEMUHAPCKUX 3aHATUI UCTIONB3YIOTCS:
JUYEeH3UOHHOE NPOZPAMMHOE 00ecneueHue U c60000H0 pacnpoOCmMpPansaemble NPOZPAMMbL:

¢ Microsoft Office muuenzust: Jlorosop Nel35 ot 22.05.2018, norosop Ne 1-21100 ot 20.09.2017,
cepruduxar ot 29.11.2017, norosop Ne 28/2017-31705322460 ot 29.08.2017, noroBop Ne
18/2016-31603884322 ot 12.08.2016, noroop Ne 4/14-08 ot 14.08.2015, norosop Ne 1/01-
12 or 01.12.2014, norosop Ne0331100002314000061-0003152-01 ot 25.11.2014, norosop
Ne0331100002314000077-0003152-01 ot 29.12.2014, noroop Ne0331100002314000038-
0003152-01 ot 10.09.2014, ceprudukar ot 20.04.2009, ceprudukar ot 18.06.2008,

ceprudukat ot 12.10.2007, ceprudukar ot 14.03.2007,
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e apxuBatop 7z, Adobe Acrobat Reader muieH3ust: mpenocraBisieTcs OSCIUIATHO HA YCIIOBHSX TI0
anpecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox mumensus: GPL/LGPL/MPL, Google Chrome nuieH3us: MpemnocTaBisercs
OecIulaTHO Ha YCIIOBUSX JIMIUEH3MOHHBIX COIJIAIICHUH Ha MPOTrpaMMHOE OOecrieyeHue C
OTKPBITHIM HCXOTHBIM KOJIOM o azpecy
https://code.google.com/intl/ru/chromium/terms.html.

JI71st CTYZIeHTOB € OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI CO3/IaHBI CIICIMAIBHBIC YCIIOBHUS IS
norydeHnsi o0pazoBanust. CHelMa3UpOBaHHOE TIOMEIICHNE I WHBATMIOB PACIIONONKEHO MO ajIpecy:
360004, KabapmiHo-bankapckasi peciryonuka, T. Hampumk, yi. YepHbimeBckoro, 173, riaBHbIA yaeOHBIH
KOpITyC YHUBepcUTeTa, ayauTopus Nel4S.

B memsix OCTYIMHOCTH TONMydYeHHs BBICIIETO OOpa30BaHMSI MO 0Opa3oBaTeNbHBIM MPOTpPaMMaM
VHBATMIAMH | JIMIIAMH C OTPAaHUYEHHBIMI BO3MOYKHOCTSIMH 3/I0POBBSI YHUBEPCUTETOM 00ECTICUHBACTCS:

® aJBTEPHATUBHON Bepcuel 0(UIMAILHOTO caifta B ceTu «HTepHeT» [UIs Cl1ab0BHIAIINX;

® TIPHCYTCTBUE aCCHCTEHTA, OKA3hIBAIOLIETO 00YJaIOIIEMYCsi HEOOXOIMMYFO TTOMOIIIb;

® JIJIsl 'HBJIMIOB U JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI 10 CIIYXY — JTyOIMpPOBaHUE BCITyX
CrpaBoYHONW MHGOPMAIMM O pACIUCAHUM YYEOHBIX 3aHATUN; OOECIeueHHe HaIeKalIMU
3BYKOBBIMH CPEJICTBAMU BOCIIPOM3BEAECHNS HHPOPMALIIH;

® ]ISl MHBAJTMJIOB ¥ JIUII C OTPAaHUYSHHBIMHA BO3MOYKHOCTSIMU 37I0POBBSI, UMEIOIINX HAPYIICHHsT OTTOPHO-

JIBUTATENIFHOTO ~ aIiapara, CO3/IaHbl MaTepUATBHO-TEXHHYECKUE YCIIOBUSI  00ECTICUMBAIONIHAE

BO3MOYKHOCTh OECIIPETIATCTBEHHOTO JIOCTyNa OOYyJalomMXcsi B y4eOHBIE TOMEIICHHs, OOBEKTY

MUTAaHWA, TYAJICTHBIC W JAPYTrHC IOMCEUICHUA YHUBEPCUTCTA, a TAKKEC Hpe6I)IBaHI/I$I B YKa3aHHbBIX

TIOMENIECHUSIX (HaTM4IHe PACIIMPEHHBIX ABEPHBIX MPOEMOB, TIOPYIHEH U IPYTUX MPUCTIOCOOICHUIA).
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JIuct u3mMeHeHui (AONOJTHEHUIT)
B paboueil mporpaMMe AUCIUTLTAHBI

51.B.J]B.02.02 «MATEPUAJIbI DJIEKTPOHHOM TEXHUKN»

11.03.01- Paguorexnnka Ha 20 -20 y4eOHBIN roa

Ne

/o

Onement (myHkt)P/I1

IIepeueHnb BHOCHUMBIX
W3MEHEHUH (JIOTIOJTHEHUH )

IIpumeyanue

Obcyorcoena u pekomeH008ana Ha 3acedanuu Kageopi
IEKTPOHUKU U MHPOPMAITMOHHBIX TEXHOJIOTHHA,

npoTOKOJ Ne OT « »

3aBenyrwmmii kageapoi
oAU Ch

2020

/  P.II. Temes /

pacimdpoBKa MOAITHCH

Jara
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