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

Heas wu3yyeHMss AMCHUIVIMHBI — (QOpMHUpOBaHHE 0a30BbIX 3HAHMA, IO3BOJIIOLINX
OPUEHTUPOBATHCS NPU PELIEHUH 3ajad BbIOOpA, IOJIyYEHHUS U aHajIu3a MAaTepUaloB U KOMIIOHEHTOB
AJIEKTPOHHBIX CPEACTB.

3agauu AMCUMILINHBI:

- O3HAKOMJICHHE C OCHOBHBIMHU THUIIAMU MaTEpUAIOB M KOMIIOHEHTOB 3JIEKTPOHHBIX CPEJCTB,
BKJIIOYAsi CBOMCTBA U [TapaMeTPhl XapaKTEPU3YIOIINE UX;

- (opmupoBanue 3HaHUI 00 OCHOBHBIX MPOIIECCaX M SBICHUSAX, MPOTEKAIOIINX B MaTepraiax
3IEKTPOHHOM TEXHUKHU;

- pa3BUTHE YMEHMSI aHAJIM3UPOBATh U CUCTEMATU3UPOBATh HAYYHO-TEXHUYECKYIO UH(OPMALINIO
MIPUMEHUTEIBFHO K 000CHOBAaHHOMY BBIOOPY MaTEpHAJIOB /ISl KOHKPETHOTO MPUMEHEHHUS B TEXHOJIOTHH
W3JIENUHM AJIEKTPOHHON TEXHUKU C YYETOM CBOMCTB, IKCIUIyaTallUOHHBIX XapaKTEPUCTHK W BIUSHUS
BHEIIHUX (PaKTOPOB.

- (popMUpPOBaHUE HABBIKOB TEOPETUUECKOTO U AIKCIIEPUMEHTAIBHOTO UCCIIEIOBAaHUS OCHOBHBIX
CBOICTB MaTepHaJIOB.

N3ydeHne qUCUMIIMHBI HAIIPaBJIEHO HA MOATOTOBKY CIIELUAINCTOB, CIOCOOHBIX pelliaTh
po0IeMbl, BOSHUKAIOIIHNE NP SKCILTyaTalluy U3/IeNINN AJIEKTPOHHON TEXHUKHU C Y4eTOM 00JacTH,
THUIIOB U 33/1a4 NPo(eCcCHOHATBLHOM eI TEeIbHOCTH B COOTBETCTBUU C MPOPECCHOHATBHBIMU
CTaHJIapTaMU:

— 06.005 «Crienmanuct 1Mo 3KCIUTyaTali pPaguo3IeKTPOHHBIX CPEICTB (MH)KEHEP-3JIEKTPOHHUK )Y,
YTBEPKACHHBIM NpHKa3oM  MMHHUCTEpCTBA TpyAa W COLMAIbHOM 3amuThl Poccuiickoin
Oenepauu oT 31 urons 2019 roga N 540H (3apeructpupoBad B Muniocte PO 28 aBrycra
2019 rona, peructpanrionssiii N 55756).

— 40.058 «MHxeHep - TEXHOJOT MO MPOU3BOACTBY U3AECIUN MUKPOIIEKTPOHUKNY, YTBEPKICHHBIN
npukazoM MUHHUCTEPCTBA Tpyda W coluaidbHOM 3amuthl Poccuiickoit ®depeparuu ot
03.07.2019 1. Ne 480n (3apeructpupoad MuntoctoM Poccun 29.07.2019 r. Ne 55439).

2. Mecto nucuumiimnabl B cTpykrype OITIOIT BO

JucuuninuHa « Marepuanbl 1 KOMIIOHEHTBI AJIEKTPOHHBIX CPEACTBY» BKIIIOUEHA BapUATHUBHYIO
gacTh O0oka b1.B.J[B.02.01 y4e6noro miana nmoarotoBku OakaiaBpoB no HanpasiaeHuo BO 11.03.01
Pannorexnuka mo npoduo" MHTErprpoBaHHbIE CUCTEMBI O€30MMacHOCTH" .

[IpenogaBanue AUCHUIUIMHBI Oa3upyeTcs Ha 3HAHMUAX, MOJYYEHHBIX TMPU H3YYECHUU
mucrurmuH(Moayneit): "Martematuka", "®usnka (o6mas)", "Xumus".

OcBoenne yueOHOM AUCHUTUINHBI (MOIYIs1) MAaTepUaNIbl U KOMIIOHEHTHI AJIEKTPOHHBIX CPE/ICTB,
HEOOXOIUMO JI TOCJEAYIOIIEer0 HW3YYeHUs IUCHUIUIMH (MOZIynei): «INeKTpoHuka», «OCHOBBI
KOHCTPYHpPOBAaHUSA M TEXHOJOrMH mpousBojactBa POC», «Du3uka dIEKTPOBAKYYMHBIX U
MOJIYIPOBOHUKOBBIX MPUOOPOBY», «IIEKTPOHHBIE MPUOOPHI», a TAKKE JJISI BBHIIOJHEHHS BBITYCKHOM
KBIM(UKAIIMOHHON paboThl U TPHUOOpPETEHUS 3HAHHM, YMEHUW W HaBBIKOB, KOTOPBIE MO3BOJIAT
oOyuaronieMycss 4acTUYHO MPOJAEMOHCTPUPOBATh ClEAyolMe OOOOIICHHbIE TPYAOBBIE (QYHKIUU
(OTD):

— DKenJjiyaTamusi paaModJieKTPOHHOH annapatypbl (npodeccuoHanbheiii ctanmapt 06.005
«CrenuanucT Mo 3KCIUTyaTalluu PagrodIeKTPOHHBIX CPENCTB (MHXKEHEP-DJIEKTPOHUK)», KOJ
B, ypoBens kBanudukanuu -5);

— Pa3paboTka eIMHMYHBIX TEXHOJIOTHYECKHX MPOIECCOB M PEKOMEHIAMI M0 YCTPAHEHUIO U
npeaynpesxieHuio Opaka B NMPOU3BO/ICTBE u3eui MMKPO3JIeKTPOHUKH
(mpodeccuonanpublii crangapT 40.058 «MHXeHep - TEXHOJOT MO MPOU3BOJCTBY HW3JACIHMA
MUKPODJIEKTPOHUKIY», KO B, ypoBeHb KBamuduKanuu -6).



3. TpeGoBaHus K pe3yabTaTaM OCBOECHUS THCHUIIHHBI

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

— Cnoco0eH mpoBOAUTH AaHAJAM3 NPHYMH Opaka TIPU  W3rOTOBJICHWH  M3/eJHUH
MMKPO3JIEKTPOHUKH U [JaBaTh PEKOMEHJIALMH 10 MX YCTPAHEHHMI0 M NpeayNpe:KIeHHI0
(ITK-3) (mpodeccuonanbubiii ctanaapt 40.058 MHxKeHEp-TEXHOJIOT 110 MTPOU3BOJICTBY M3 ST
MUKpPOJJIEKTPOHUKH, TpyAoBass ¢yHkuusa B/01.6 - Anaau3 npuuuH Opaka mnpu
U3rOTOBJICHUM M3/1eJIUil MHKPOJIEKTPOHMKHM H pa3padoTKa peKoMeHJAalUWi 10 HuX
YCTPAHEHHIO U NPeayNpPexRIeHUI0).

Ko u HanMeHOBaHMe MHANKATOPA JOCTUKEHHSI KOMIIETEHIIMM:

v' TIK-3.1 BeIsBIIsieT TEXHOJIOTMYECKHE (PAKTOPHI BBI3BIBAIOIINE TIOTPENTHOCTH H3TOTOBJICHUS
W3ENINIA MAKPOIJIEKTPOHHKH.

v/ TIK-3.2. JIaeT npeajiosKeHus 1o JIMKBUIALUKE OpaKa B IPOU3BOICTBE U3IENIU
MHKPOIJIEKTPOHUKH.

v' TIK-3.3. IIpeiaraet BHECEHNE U3MEHEHHUI B TEXIIPOIIECC.

B PE3YIBTATEC OCBOCHUSA JUCHUIINIMHBI CTYACHT OOJIZKCH:

3HaTh:

— Ha3HAYEHUE U XapaKTePUCTUKH OCHOBHBIX PaIMOMATEPHAIIOB;

— CBEACHHS O TEXHOJIOTHH 0a30BBIX IIPOIIECCOB Mpon3BocTBa POC;

— TIPUHIMIBI, METOIBI M CPEJICTBA BBHITIOJIHEHHS PACUETOB U BEIYUCIHUTEIBHBIX padoT;

— Ha3HA4Y€HUEe, KOHCTPYKUHUH, OCHOBBI TEXHOJOTMM HW3TOTOBJICHUS, OKCIUTyaTallMOHHBIE
XapaKTEPUCTHKN (YHKIIMOHAJIBHBIX MaTEPHAJIOB M IMACCUBHBIX KOMIIOHEHTOB JJIEKTPOHHBIX
CPEICTB.

YMmerh:

— TPUMEHSATH MOJYyYEHHbIEC 3HAHUS O CBOMCTBAX MaTEPHUAIOB MIPU PEIICHUH 3a7a4, CBSI3aHHBIX -
BBISIBJICHHEM TEXHOJIOTHYECKUX (PaKTOPOB, OKA3bIBAIOIINX BIUSHUE HA TIOTPEITHOCTH
MU3TOTOBJICHUS U3JEITUH MUKPOIJICKTPOHUKH;

— OCYIIECTBJISITh COOp M aHAINU3 JAHHBIX MO (DYHKIIMOHAIBLHBIM U KOHCTPYKIIMOHHBIM CBOWCTBaM
MaTepuajgoB AJIEKTPOHHBIX CPEICTB, HEOOXOJMMBIX JUIs aHajlu3a NPHUYUH Opaka W3JIeIui
MUKPOAJIEKTPOHUKH.

— OmpeneNsITh HeoOXOIUMBIE CpeICTBa OOECIeYeHHUsT HAAS)KHOCTH PATUOTEXHUYECKHUX CHCTEM C
Y4€TOM CBOMCTB MaTEPHAJIOB U (PU3MYECKUX OCOOCHHOCTEH JIEKTPOHHBIX KOMIIOHEHTOB;

— - paboTaTh C COBPEMEHHBIMHU CPEACTBAMU H3MEPECHHS M KOHTPOJS PaTuO0ICKTPOHHBIMHU
npubdopamu (POII).

Baanern:

— METOJIaMH 3KCIIEPUMEHTAIBLHOTO MCCIIEI0BaHUS OCHOBHBIX CBOMCTB MaTE€pPUAJIOB;

— METOJIaMHM JKCIIEPUMEHTAJIbHBIX HCCICIOBAHUN IapaMEeTPOB U XapaKTEPUCTUK IMACCUBHBIX
KOMITOHEHTOB 3JICKTPOHHBIX CPEJICTB.

— MeToJaMHu pacueTa 0a30BbIX XapaKTEPUCTUK PAAMOMATEPHAIIOB U PAAMOKOMIIOHEHTOB,
BIIMSIFOIIUX HA MMapaMeTpbl IPOEKTUPYEMOTO YCTPOMCTBA;

— TEepPBUYHBIMU HABBIKAMHM MOHTAa)Ka, HACTPOMKHU U PEryIUPOBKHU Y3JI0B PAIMOTEXHUUECKUX
YCTPOWCTB U CUCTEM.

4. ConepxaHue H CTPYKTYpa TACHUIIHHBI
4.1. Conep:xanue pa3/iesioB AUCHUILTHHBI

B tabnuiie 1 mpuBOAMTCS OMUCaHUE COAEPIKAHUS TUCITUTUIMHEI, CTPYKTYPUPOBAHHOE TIO
pazzenaM, ¢ yKazaHHeM M0 KaXA0My pa3aeny (GopMbl TEKYIIEro KOHTPOJIS: 3alluTa JJa00paTOPHOM
pabots (JIP), kommokBuyMm (K), Tectuposanue (T).



Tabmuma 1. Coodepoicanue pazoenos oucyuniunsl

HaumenoBanue
pasjaena

Copep:xanue pa3zziesa

Kon

KOHTPOJIH
pyeMoii
KOMIIETEH
M (M
ee YacTH)

®opma

TeKYIL
ero

KOHTP
0J11

Bsenenue
B IMCUUIUIMHY

Knaccupukamuss MaTepuasioB W KOMIIOHEHTOB
NEKTPOHHBIX  cpeactB.  Wcropus  pasBurus
JIEKTPOHHOU TEeXHUKH(MaTepHaToBeTUECKUI
acniekT). OCOOEHHOCTM CTpOEHHS TBEPIBIX Tell.
OcoOeHHOCTH  XMMHYECKOW  CBS3H.  ODJIEMEHTHI
CTPYKTYpHOU KpucTamorpaduu. DIeMEeHThl 30HHOM
Teopun. OcoOOEHHOCTH 30HHOM CTPYKTYphl METAIIJIOB,
MOJIYIPOBOIHUKOB U AUAJIEKTPUKOB

[1K-3

T, K,
JIP

[IpoBogHMKH

®dusmndeckass  Mpupoja AIEKTPONPOBOIHOCTH
METaJIJIOB, TEMIIEpaTypHas 3aBUCUMOCTBH YIEIHHOTO
COTIPOTHBIICHUS METaJIJIOB, COTIPOTUBIICHUE
METAJUIOB ~ HAa  BBICOKMX  YacTOTaX, BIIMSHUE
CTPYKTYPHBIX negexToB Ha yIEIbHOE
COMPOTHBIIEHNE METAIIJIOB, y/IEIbHOE COMPOTUBIICHUE
METAJUIMYECKUX  CIUIaBOB.  MeTamuibl  BBICOKOU
MIPOBOUMOCTH. Metamiasl ¢ TMOBBIIIEHHBIM
yIEIbHBIM CONPOTHUBIIEHUEM, IPUIIOH, TEPMOMAPHI.
Marepuaibl BBICOKOTEMIIEPATYPHOM
CBEPXIIPOBOMMOCTH.

I1K-3

T,K

b 9

JIP

[TonynpoBoAHUKH

CoOCTBeHHBIE W TPHMECHBIC  IOJYIPOBOIHHUKH:
CTaTHCTHKA HOCHTEJICH 3apsjia, TeMIeparypHas
3aBUCHUMOCTh  MPOBOJUMOCTH  ITOJYIIPOBOIHHUKOB,
HEPaBHOBECHBIC HOCHUTEIIHN 3apsja,
JJIEKTPOIIPOBOJHOCT B CHJIBHBIX JJIEKTPUUYCCKUX
noisx, d¢pdekr wu  guoxn [anHa.  basoBbie
TIOJTyIIPOBOTHUKOBBIE MaTepHaJIbl: KPEMHHUIA,
repMaHuid  apceHua ramms, (ochung ramms:
CBOWCTBA, MMOJIyYCHUE U IPUMECHCHUE.

I1K-3

T, K,
JIP

AKTHUBHEIE
U [IACCUBHBIE
JURIIEKTPUKU

I[I/IBJ'IGKTpI/IKI/IZ nojipusanusd, OCHOBHBIC MCXAaHHN3MbI
moJrApu3anuu, 3JICKTPOIIPOBOAHOCTD, JJICKTPUUCCKAA
IIPOYHOCTD, AUSJICKTPUICCKHUC MOTCPHU.
I[I/IBHGKTPI/I‘IGCKI/IG MaTcpHraJibl QJICKTPOHHBIX
CpCaCTB. ITaccuBHBIE AUIJICKTPUKU:  TTOJIMMCEPHI,
IMJI1aCcTMaccChl, HCOPraHNn4CCKUuc CTéKJ’Ia, CHUTAaJLJIbI,
KEpaMHuKa. AKTHBHBIC AUSJICKTPUKU:
CCTHCTODJICKTPUKH, MbC303JICKTPUKHU,
TIUPOSJICKTPUKH, DJICKTPCTHI.

I1K-3

T) K)
JIP

MaruurtHurie
MaTepuabl

Knaccudukanus BEIIECTB o MarHUTHBIM
CBOMCTBaM. Kpusas HaMarHUYUBaHUS
(heppomarueTuka. MarsuTHbII TUCTEPE3HC.

I1K-3

T7K9

6




MarHuToTBEpAblE U MArHUTOMSTKHAE MaTepUalibl U JIP
UX  OCHOBHBIE  XapAaKTEPUCTHUKH.  MarHuTHbIE
Marepuanbl ClenuanbHOro HasHaueHus. LMJL —

CTPYKTYPBIL. Hanoxommo3uTHeie MarHUTHBIC
MaTepUabl.
ITaccuBubie
Pe3ucTopel, KOHIEHCATOPBI, UHIYKTUBHOCTH
KOMIIOHCHTbBI T1IK-3 T.K
KJIacCH(HKAIIS, OCHOBHBIC TTapaMeTPhl U oI
3JIEKTPOHHBIX
XapaKTEPUCTUKHU, 00JIACTH TTPUMEHEHUS. JIP
CpEACTB

4.2. CTpyKTYypa IHCHUILINHBI

Tabnuua 2. Obwas mpyooemxkocms oucyuniunsvl cocmasisem 3 zauemuwlx eounuy (108 yacos)

TpynoémkocTb, yachl
Buna pa6orsl
2
ceMecTp Beero

OO6uiasi Tpy10eMKOCTh (B 4acax) 108 108
KonTakTHas padora (B yacax): 68 68
Jlexumnm (JI) 34 34
JlabopaTtopusie paboTsr (JIP) 34 34
CamocrosiTesqibHas padora (B yacax), B TOM 13 13
YHCJIe 1 KOHTAKTHAs:

CamMoCTOSITENTbHOE U3YYEHHE PA3JIETIOB 13 13
IloaroroBka n ripoxomnemzle 27 27
NPOMEKYTOUYHOM aTTecTaluu
Buja npoMesKyTo4HOI aTTecTauuu JK3aMeH

4.3. JleKINOHHbIE 3aHATHUS
Tabmuua 3. Ilepeuenv 1eKyuoHHbIX 3aHAMUL
i\/{i Tema
1 2
1 (BBognas). Knaccudukanus u Ha3Hau€HHWE MATEPHANIOB M KOMIIOHEHTOB 3JIEKTPOHHBIX
CPEJICTB.
2 [IpoBoguuku. Gusndeckas Npupoaa JMEKTPOIPOBOAHOCTH METAIIIOB.
3 CoOcTBeHHBIE U TPUMECHBIE TIOTYITPOBOTHUKHU : 30HHAS CTPYKTYpa, CBOMCTBA U

IIPUMCHCHUC.

4 HepaBHOBeCHHC HOCHUTCIIA 3apsja. FeHepaL{I/I}I )51 peKOM6I/IHaLII/I$I HCPAaBHOBCCHBIX
HOCHUTeIIeH 3apsaa B IMOJIYIIPOBO AHUKAX.

I[I/ISJ'IGKTPI/IKI/IZ MoJrstpu3anus, JAUIJICKTPUICCKUC MOTCPHU, SJICKTPOIIPOBOAHOCTD,
QJICKTPUYICCKAs IPOYHOCTH U obOmactu IIPUMCHCHUA.

6 ITaccuBHBIC M aKTUBHBIC JAUSJICKTPUKU: OCHOBHBIC CBECACHUA O CTPYKTYPC U (bI/I3I/I"IeCKI/IX
CBOﬁCTBaX, TIOJIYYCHUC U TPUMCHCHHUC.

MarHutHbIe MaTepuabl: IpUpoJa MaroeTuima, 0COOEHHOCTHU NOBCACHUA PA3JIMIHBIX
MaTCpruajiOB B MArHUTHOM TIOJIC U obOmactu TIPUMCHCHU .

ITaccuBHBIE KOMOOHEHTHI SJICKTPOHHBIX CpCI[CTB( PE3UCTOPBI, KOHACHCATOPHI,
I/IH,ZLYKTI/IBHOCTI/I)I IIPUHIUIT pa60TBI, OCHOBHBLIC ITapaMETpPbl U MIPUMCHCHHUC.




4.4. llpaktuyeckne (CeMnHapcKue) 3aHATHS
[Ipaktuueckue 3auatust (CeMUHAPCKUE 3aHATHS) HE IPEYCMOTPEHBI IPOrPaMMOi
4.5. JIaGopatopHbie padoThI

Tabmuna 4. [lepeuens 1abopamopnvix pabom

Ne /i HanMenoBanue 1abopatopHbIX paboT
1 Onpenenenre TUIa NPOBOIUMOCTH MOJTYIIPOBOIHUKOBBIX MaTepHaIOB
2 W3mepenue 31eKTpornpoBOJHOCTH MIIEHOUHBIX HOJYIIPOBOJHUKOBBIX CTPYKTYP
3 N3mepenune BpeMeHu )KM3HN HEOCHOBHBIX HOCUTEIIEH 3apsiia
4 Onpenenenre KOHIEHTpALMU HOcUTeNnen 3apsaa rno usmepenusm JDJ1C-Xoma
5 HccnenoBanue CBONMCTB MarHUTOMATKMX MaT€pUAJIOB

4.6. CamocTosiTeIbHOE H3YUeHHE Pa3/1eJIOB AN CIHUIIIMHbI

Tabmuua 5. Camocmosamenvroe uzyuenue pazoenos OUCYUnIUHb

11\/{;"; Bormpochkl, BBIHOCHUMBIE Ha CAMOCTOSITENIbHOE U3yUEeHHE

1 Bunbl kpucramummueckux cucreM. Pemerku bpase.
CrnaBel Beicokoro conpoTuBieHud. [Ipunoun. Hemerammueckue npoBoAsie CIUIaBhI.

2 MeTtasibl BBICOKOH TPOBOUMOCTH. METaJIbl ¢ TTOBBIIICHHBIM yIETbHBIM
CONPOTUBIICHUEM

3 CBepxnpoBoadIIHe MaTepraibl U CIJIaBbl U KOHTAKTHBIE MAaTEPHUAJIbl: OCHOBHBIE
XapaKTEPUCTUKHU U 00JIACTH MPUMEHEHUSI.

4 [TonynpoBoanukoBsie coearHeHust A2B6, A4B6 u TBepabie pacTBOPHI HA X OCHOBE:
OCHOBHBIE CBOMCTBA, MOJY4YeHHUE U 00JaCTU IPUMEHEHHSL.
[TaccuBHbIe TUANTEKTPUKHU( JIAKH, KOMIIAyHIbI, TOJUMEPHI, CTEKJIA): MEXaHUYECKUe,

5 TEIUIOBBIE, ANEKTPo(du3nIecKue U PU3NKO-XUMHUECKUE CBOMCTBA. AKTUBHBIE
JMDIIEKTPUKU (3JICKTPETHI, MUPOIIEKTPUKHU): OCHOBHBIE CBOMCTBA U IPUMEHEHUE.

6 OnektpeTsl. XKujkue kpuctaibl. MaTepuansl 4J1 TBEPAOTEIbHBIX JIA3€POB.

7 MarsuTomMsArkue 1 MarHUTOTBEP/IbIE MAaTEPHAJIBI: OCHOBHBIE XapAKTEPUCTUKHU U
IIPUMEHEHHUE.

4.7. KypcoBasi padora

KypcoBast paboTa He mpenycMOTpeHa MporpaMMou.

5. OneHOYHBbIC MATEPHAJIBI VISl TEKYLIEro U py0e:KHOr0 KOHTPOJIsSI YCIIeBaeMOCTH
U NIPOMEKYTOYHOM aTTecTAlMU

OneHouHble MaTepualibl JUId  TEKYLIEro, pyOeKHOro KOHTPOJS  YCHEBAaeMOCTH MU
IPOMEXYTOUHON aTTecTallul CTYAEHTOB IO JUCLUUIUIMHE OIpPENeNsioTcs y4eOHBIM IUIAHOM
o0pa3oBaTeIbHOW MpPOrpaMMbl M JICHCTBYIOIIUM TIOJO0XKEHWEM O OajuIbHO-pEHTHHIOBOM cucTeMe
aTTeCTallud CTYJIEHTOB oOyyaromuxcs @O MporpaMmaM Beicuiero oOpaszoBanus KaGapauno-
bankapckoro ynusepcurera (IIpuka3 Ne 159/0 ot 31 aBrycra 2017r.). IIpu arrecranuu o6y4daromuxcst
OILICHUBAETCA KadyecTBO pPabOThl Ha 3aHATUSAX (YMEHHE BECTH JHUCKYCCHIO, CIHOCOOHOCTH YETKO
(bopMynUpoBaTh CBOM MBICIIH), YPOBEHb IMOJATOTOBKH K CAMOCTOSITENIHON JEATEIbHOCTH, KaueCTBO
BBITIOJTHEHUS 3a7aHuil (KypcoBOM paboThl, J1abopaTopHBIX paboT u ap.). Tekymuit u pyOexHbIH
KOHTPOJIb YCIIEBAEMOCTH CTYJECHTOB IO AUCLUILIMHE MPOBOJUTHCA 1O TPEM KOHTPOJIbHBIM TOYkKaM. B
KoHIle 1/3 cemecTpa 1-s1 KOHTpOJIbHAs TOYKa, BTOpas KOHTPOJIbHAs TOYKa- KOHel| 2/3 cemecTpa, a
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TPEeThbsi KOHTPOJbHAS TOYKA MOCIEAHHE IBE HEIeNH ceMecTpa. PacmpeneneHue OaljioB B paMKax
0aJUTPHO-PEUTUHTOBOM CHCTEMBI ATTECTAI[MH CTYICHTOB IIPUBEICHO HUXKE:

Tabmuua 6. Pacnpedenenue 6annoe mekywezo u pyoexicHo2o KOoHmpoas

Ne Oomas 1-9 TOUKa 2-11 TOYKA 3 Touka
cymMmMma
1. | Tekyuuii KOHTPOJIb
MOCCIICHHE 3aHATHI 10 3 3 4
0aioB Oamna Oamna Oamna
BBITIOJIHEHHUE U 3alllATa 21 7 7 7
J1a00paTOPHBIX pabOT Oasn OaJIoB OayioB OasoB
2. | PyGe:kHblil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0amioB 0aioB 0aiioB 0anoB
KOJUIOKBUYM 24 8 8 8
Oamna 0aioB 0aiioB 0anoB
Hroro 70 23 23 24
0aJL10B oaju1a oaj1a 0aj1a

5.1. KosutokBuym

B cemectpe nmpoBozaaTcs 3 KOJUTOKBUYMA, KaKJbI U3 KOTOPBIX OLIEHUBAETCs B mpenenax ot 0
no 8 OamnoB. TakuM oOpa3oM, MakCHMalabHOE KOJIMYECTBO OallioB, KOTOpbIE MOXET MOJIYYUTh
CTYAEHT IPHU YCIOBUHU YCIEITHOM CJIaYU TPEX KOJUIOKBUYMOB paBHO 24.

Ha xomnmokBuymMax KOHTpoJupyeTcsi (OpPMHUpPOBAHUE D3JIEMEHTOB  MpodeccHoHaIbHOM
komnereHuu [1K-3. Huxke npuBegeH mpuMepHbIN nepedeHb BONMPOCOB M 3aJIaHUi, BBIHOCUMBIX Ha
KOJIJIOKBUYMBI:

1-xonnoxksuym (Pazoen 1,2):

1. Kakue xputepun UCoNb3yOTCS Ul KIacCU(PUKALIUU MAaTEPUAIIOB 3JIEKTPOHHBIX CPEACTB?

2. Knaccudukaius MatepruanoB 10 MAarHUTHBIM CBOMCTBAM U MX OCHOBHBIE OCOOEHHOCTH.

3. Knaccudukanus MnoixynpoBOJHUKOBBIX MaTepHalioB IO CTPYKType, THUILYy NPUMECH, YPOBHIO
COJZIep’KaHUs IPUMECH.

Knaccugukanus MeTanioB 1 MeTaJUIMYECKUX CIUIaBoB. KpaTko onucaTh CBOMCTBA KaX /101 IPYIIIbI.
CxemaTH4eCcKH OIUCaTh 30HHYIO CTPYKTYPY METAILIIOB, IOJIYIIPOBOAHUKOB U JUAJIEKTPUKOB.

Bupl KpUCTaNIMYECKUX CUCTEM.

JledekTrl B TBEpABIX KPUCTAIUIMYECKUX MaTepUaax.

Jlath ki1accuUKaIMio U Ha3HAYEHUE TACCUBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX CPEJICTB.

9. JlaTh Kiaccu(pUKaLNIO U Ha3HAUYE€HNE AKTUBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX CPE/CTB.

10. OmnucaTb MOAENb NEKTPOIIPOBOHOCTH METAIIJIOB B paMKax KJIACCUYECKOTO MPUOIMKEHUS.

11.  OcobeHHOCTH AIEKTPOIPOBOIHOCTH MeTalInueckux cruiaBoB. [IpaBuno JIlunae u 3akon Komnna-
Helimana.

12.  Tlpunou: knaccupukanys , CBOUCTBA U 00IACTH IPUMEHEHHUS.

13. Metasibl BBICOKOH POBOIUMOCTH.

14. SIBnenue cBepxnpoBoAUMOCTH. JlaTh KpaTKyro xapakrepucTuky: CepxnpoBoanuku Iu II-pona.

15. MeTtaibl 1 METAJUIMYECKUE CILIABBI BBICOKOTO COITPOTUBIICHHUS.

XN

1-xonnokeuym (Pazoen 3,4):

1. I[aﬁTe OIIPECACIICHUC COOCTBEHHOTO H MMPUMECHOI'0 TIOJIYIIPOBOAHHKA. I/I306p3.31/ITC 30HHYIO
CTPYKTYpPY COOCTBEHHOTO MOJIYIPOBOAHHKA, JOHOPHOI'O U AKICIITOPHOI'O MOJYIIPOBO JHHUKA.



2.00bsicCHUTe, KaK HAWTH KOHICHTPAIMI0O OCHOBHBIX M HEOCHOBHBIX HOCHUTENICH 3apsja B
JIEKTPOHHOM HOJIYIIPOBOJHUKE C W3BECTHOM CTENEHBIO JIETMPOBAaHUS HA Y4YacCTKE HCTOIIECHHUS
MIPUMECH.

3. O0ObsicHUTE, KaK HAaWTH KOHIICHTPAIMIO OCHOBHBIX ¥ HEOCHOBHBIX HOCUTEJNIEH 3apsAia B JBIPOYHOM
IIOJIYIIPOBO/IHUKE C U3BECTHOM CTEIIEHBIO JIETUPOBAHUS HA YYaCTKE UCTOIIEHUS IPUMECH.

4.1300pa3ute TeMIepaTypHYIO 3aBHCHMOCTh DPAaBHOBECHOW KOHIICHTPALIMUM HOCHTEJIEH 3apsia B
cOOCTBEHHOM TMOJIyIIpoBOAHUKE. OOBACHUTE, KAaK [0 3TOM 3aBUCHUMOCTH ONPEICNIUTh IIUPUHY
3aIperieHHON 30HbI OJYITPOBOIHUKA.

5.M300pa3uTe KaueCTBEHHO TEMIIEPATypHYIO 3aBUCHMOCTh PABHOBECHOH KOHIIEHTPALMH AIIEKTPOHOB
B JIOHOPHOM IOJIYIPOBOJHUKE B IIMPOKOM HHTEpPBAJE TEMIIEpaTyp. YKaKUTE€ TeMIEepaTypbl
HCTOILEHUS IPUMECH U MEepexoaa K COOCTBEHHON MPOBOJANMOCTH.

6.0T KakuxX XapaKTEepHUCTUK IOJIYIPOBOJHHUKOBOIO MaTepHajia 3aBHCUT TeMIeparypa HCTOLICHUS
npumecu?

7.3anuimuTe yCIOBHE KBAa3MHEUTPAIbHOCTH JJISl IMOJIYIPOBOJHUKA, JIETMPOBAHHOTO OJHOBPEMEHHO
JIOHOPHOM M aKLIENTOPHOU MPUMECHIO.

8. CKOJIBKO AJIEKTPOHOB HaxXoAWTCS Ha ypoBHEe @DepMH B COOCTBEHHOM IMOJIYIPOBOAHUKE MPH
KOMHaTHOU Temriepatype?

9. O0BsicHUTe, Kakasi U3 ABIPOK 00JamaeT OOJbIICH PHEPTUEH: B IEHTPE BAJIGHTHON 30HBI WIH y €€
ITOTOJIKA?

10. YcranoBuTE B3aMMOCBS3b MEXKAY JOHOPHBIM MJIM aKIENTOPHBIM IIOBEACHUEM IpUMECEH
3aMelleHuUsl B KOBAJIEHTHBIX OJYIPOBOJHUKAX U BaJIEHTHOCTHIO IPUMECHOTO aToMa.

11. OOGbsicHUTe, KaK OMPENEIUTh THI OCHOBHBIX HOCHUTENEH 3aps/a B IOJYIMPOBOJHHUKE TIO
n3mepenusM DJ1C Xoina.

12. O06bsicHUTE, KaK OMPEICIUTh THI OCHOBHBIX HOCHUTENEH 3apsla B IOJYIMPOBOJHHUKE TIO
u3Mepenusim Tepmo-J1C.

13. KakoB0O OTHOIIIEHUE 3JIEKTPOHHOTO TOKA K JBIPOYHOMY B coOcTBeHHOM repmanuu mpu T=300 K?

14. KakoBO OTHOIIIEHUE JIEKTPOHHOTO TOKA K JBIPOYHOMY B COOCTBEHHOM apcenue ramis T=3007

15. Bcerna 11 MOXKHO YTBEpXkAaTh, UTO Mbl UMEEM JI€JI0 C COOCTBEHHBIM MOJYIMPOBOTHUKOM, €CIIU
€ro y/IeTbHOE COTPOTUBIIEHUE O0JIM3KO K coocTBeHHOMY? [Touemy?

16. Ha3oBUTE OCHOBHBIE MEXaHU3MbI PACCESIHUS HOCUTENEH 3apsija B MOIyNpoBoaHKUKaX. KakoBsl [u1s
3TUX MEXaHU3MOB TEMIIEPATyPHbIE 3aBUCUMOCTH MOABUKHOCTH?

17. laiiTe CpaBHUTENbHYIO XapaKTEPUCTUKY KPEMHHUS U T€PMaHUs KaK MaTepUajoB 3JIEKTPOHUKH.

18. HazoBuTe OCHOBHBIE 00JIACTH TPUMEHEHUSI KPEMHHUSI U TePMaHHUS B DJIIEKTPOHHOMN TEXHUKE.

19. OxapakTepu3yiiTe KpUCTALUIMYECKYIO CTPYKTYpPY U XUMHUYECKYHO) CBS3b B IOJYIPOBOJHHKAX
AIIIBV.

20. ITouemMy y aHTUMOHHJA WHIUS COOCTBEHHAs yJelbHas MPOBOJAUMOCTH OIPEAETSETCS TOJIBKO
KOHIIEHTpAIMEeH AJIEKTPOHOB, a BKJIAIOM JIBIPOK MOKHO MPAKTUYECKHU MpeHeOpeyn?

3-xonnoxeuym (Pasoen 5,6):

1. Ha3oBuTE OCHOBHBIE MEXaHU3MBbI IPOOOS TBEPABIX AUIIIEKTPUKOB.

2. Kakoit MexaHu3M mpo0os XapakTepeH sl TU3JIEKTPUKOB ITPU UMITYJIbCHOM BO3/IEHCTBUH BBICOKOTO
HanpspKeHus?

3. Kax oueHuTh HanpsHKeHHe TEMI0BOro Npooos AUAEKTpUKa?

4. Yto takoe audnextpuyeckue notepu? Kakue (axkropbl BIMAIOT Ha AUAIEKTPUYECKHE MOTEPU B
TBEPABIX AUDJIEKTPUKaX?

5. TlonuMmepHble TUAIEKTPUKHU: 00Iask XapaKTEPUCTHKA U IPUMEHEHHE B AJIEKTPOHHOM TEXHHKE.

6. Kakoli M3 MOJMMEpHBIX IUAIEKTPUKOB CHUIIbHEE HarpeBaercss B BY anektpruueckom mole:
MIOJINATUIIEH WJIH NTOJIMBUHUIIXIOPUA?

7. U3 kakoro Marepuasa Bel npeanmaraere umsroroButh uzossarop CBY  paspema:  u3
noJuTeTpadTopITHIIEHa WK NoJauaTHIIeHTepedTanara? [Touemy?
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8. Ouenure HampspkeHHe Npo0os Uisl TUICHKHA MOJIUMUMHUAA TOJIMHOM 50 MKM B OJHOPOJHOM
BIEKTPUYECKOM II0JIE.

9. Ouenute HampspKeHHE MPoOOs U TUIGHKM MOJIMATHIEHA TojuHoM 100 MKM B OJHOPOJAHOM
BIEKTPUYECKOM II0JIE.

10. HWcnonb3ys cripaBOYHbIC JaHHBbIC, HAWAUTE OTHOLIECHUE YACIBHBIX TUAICKTPUUECKUX MOTEPh B
nosmaTuieHe u [IBX npu 0IMHAKOBBIX YCIOBUSAX SKCILTyaTallUH.

11. HaitquTe yjaenbHble AUDIEKTPUUECKUE NOTEPH B IUIEHKE JaBCaHA MPH HAINpsKeHHOCTH Tons 10°
B/m Ha wactote 1 MI'm.

12. BuusHue cocTaBa cTeKja Ha €ro CBOICTBa.

13.  Kiaccudwukaius CTEKOJ M0 TEXHHYSCKOMY Ha3HAYCHUIO.

14. Haiigute OTHOIICHHWE TEMIIEPATYPHBIX KOA(DOUIIMEHTOB pPACIIUPCHHS 3JIEKTPOBAKYYMHBIX
ctexost Mapku C37 u C90.

15. Jlng xakoro w3 MarepuaioB (KBapIl WIH CHJIMKATHOE CTEKJIO ¢ OosbiuM coaepxkanueMm Na20)
IMpe UHTEPBAI Pa3MSITUCHUS?

16. Knaccudukalusi MarHuTHIX MaT€pUasoB 10 CBOMCTBAM M TEXHUYECKOMY Ha3HAYCHHUIO.

17. Kakve MarHUTOMSITKHE MaT€pUalIbl UMEIOT BBICOKOE 3HAYEHWE MArHUTHOM MPOHUIIAEMOCTH B
C1a0BIX MAarHATHBIX TTOJISX?

18. KakoBO BIMSHUE KPEMHUS HAa CBOWCTBA 3JIEKTPOTEXHUYECKON CTaIu?

19. KaxoBbl YaCTOTHBIE XapaKTEPUCTUKU BHICOKOTIPOHUIIAEMBIX U HU3KOTIPOHUIIAEMbIX (peppUTOB?

Memoouueckue pekomenoayuu

[Ipy moaroToBKE K KOJJIOKBUYMY CIIEYET, TIPEXK]IE BCETO, MPOCMOTPETh KOHCIIEKTHI JICKITUN U
OTMETUTh B HHUX UMEIONIHECS BOMPOCH KOJUIOKBUyMa. EcCiaM Kakue-TO BOMPOCHI BBIHECEHBI
MpernojaBaTesieM Ha CaMOCTOSTEIbHOE M3y4YeHHEe, cleAyeT oOpaTuTbcs K ydeOHOM JuTeparype,
PEKOMEHIOBAHHOW MPENOJaBaTeIeM B KaueCTBE UCTOYHHKA. [Ipy MOArOTOBKE K KOJUIOKBUYMY TaKkKe
PEKOMEHIyEeTCSl TOCEIIEHUE KOHCYIbTAllUM JJII CBOEBPEMEHHOI'O CHATHS BO3HUKILIMX BOIPOCOB B
npouecce MoAroToBKU. KoJIJIOKBUYM MPOBOIUTHCS B BUAE YCTHOIO OIpoca M coOeceqoBaHHs CO
CTYJEHTOM.

Kpumepuu oyenusanus

CreneHb IMOATOTOBJICHHOCTH CTYJACHTa Ha KOJUIOKBUYME OLCHHUBACTCA II0 CICAYIOIIUM
KPUTCPUAM: - ICHOCMb, YeMKOCNb U 00KA3AMENIbHOCHb USNONCEHUS OMEEMO8 Ha eonpocol, - énaoenue
cneyuanbHolMu mepmuHamu, CUCmMeMHOCmb 3HAHUU NO meme KoJllokeuyma. Hixe IIpUBCJCHA IIKala
O CHMUBAHMII.

Tabnuna 7. Kpumepuu oyenusanus cmyoenma Ha KOJIOKUYME

Onenka
2 0ay1a 4 0ay1a 6 0ays10B 8 6am10B
«HeynoB1eTBOPUTEIBHO» | «Y10BJICTBOPUTEIBHO) «Xopomo» «OTIANIHO»
CryneHnt He 3HaeT | CtyneHT noBepXHOCTHO | CTyaeHT xopouio | CTyneHt B
3HAYUTEILHON YacTH | 3HAET BOIIPOCHI | 3HAET MaTepual, | IOJHOM 00beMe
BOIIPOCOB, JOIYCKAET | KOJUIOKBUYMA, rpaMOTHO n 10 | 3HAeT
CYIIIECTBEHHBIE OINMOKK B | JIOMYCKAaeT HETOYHOCTH | CYIIECTBY  HM3Jaraer | MaTepHual,
OTBETaX Ha BOMPOCHI B OTBETE Ha BOIPOC ero, JIOMyCKasi | TpaMOTHO U TIO
HEKOTOPBIE CYILIECTBY
HETOYHOCTH B OTBETE | M3JIaraeT  €ro,
Ha BOIIPOC HE JIOTTyCKast
CYILIECTBEHHBIX
HETOYHOCTEH B
OTBETE Ha

BOIIPOC.
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5.2. TectTnl

TectupoBanue 1O H3y4aeMbIM pasfieaM TMPOBOAUTCA 3 pa3a B cemecTp. Ha Ttecrax
KOHTpoJupyercs (opMupoBaHue »dieMEHTOB mnpodeccuoHanbHol kommereHmu [IK-3. Hmke
MIPUBEICHBI 00Pa3Ilbl TECTOBBIX 3aaHMI:

Obpa3ybl mecmogvlx 3a0aHUlL:
3aoanue 1. Tlpu oOpa3oBaHUH ... CBSI3U MPOUCXOAUT 000OIIECTBIICHUE BAJICHTHBIX JIEKTPOHOB
B3aMMO/ICHCTBYIOIUX aTOMOB B 00bEME BCEro KpUCTAJIIA.

+: MEeTAIIIMYECKOM
3aoanue 2. Cuibl, BOSHUKAIOIINE MEKTY TUTIOJILHBIMH MOJIEKYJIaMH, HA3bIBAIOTCSL: . . .

+: OpUEHTAIMOHHBIMU

- MHTYKITHOHHBIMHU

-: TUCTIEPCHOHHBIMHA

W-W,
kT

3aoanue 3. Fy, (W, T)=|1+ e[ j - ¢yukus pacnpenenenuss Gepmu — lupaka, roe Wr —...

-: CpeIHsIsl DHEPTHs JIEKTPOHA
+: sHeprus @epmu
- DOHCPrusa COCTOAHUSA HAa AHEC 30HBI ITPOBOJIUMOCTHU

3aoanue 4. Temneparypa [lebast a1 OONBIIMHCTBA METAJUIOB JISKHUT B TIpeienax ...
-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 YMHUCCUS
+: TyHHEJIMpPOBaHUE
-1 anexTpoauddy3us
-: yZ#apHasi HOHU3alUs

3aoanue 6. Cornacuo Teopun BKIII muprna sHEpreTHYecKoil e CBepXIpoBOIHUKA PU
KpUTHUYECKOM TeMreparype nepexona T paBHa: ...

+:3.52kTc

-1 kTc

- (%) kTe

3aoanue 7. K maTepuanam BBICOKOM MTPOBOJUMOCTH OTHOCSITCS: ...
+: Menb
-: KOOAIbT
- TUTaH
-1 JKeJe30
-1 0JIOBO
12



+: 30JI0TO

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

MOJKHO ITpeHeOpeyb Ha3bIBACTC: ...
+:c00CTBEHHBIM

3aoanue 9. B noaynpoBOJHUKE /1 - TUIIA YCIOBUE 3IEKTPOHEHTPAILHOCTH BbIPAKAETCS

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

+
+: nn:pn+Nd
+ —

P, +Nj=n,+N,

3aoanue 10.

[IpuBeneHbI TUIIOBBIE TEMIIEPATYPHBIE 3aBUCUMOCTH KOHIIEHTPALMKY HOCUTENEN 3apsaa JUis
MOJIYITIPOBOJHUKA 71 — 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 ... ONpCACIICTCSA ABUKCHUEM TSKCIIBIX 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 TECTHPOBAHUIO, MpopadoTath MH(MOPMAIMOHHBIA MaTephal IO AMCUUILINHE.
[TpoKOHCYIBTHPOBATHCA C MPETOAABATENIEM TI0 BOIIPOCY BBIOOpa yUeOHOM JINTEpaTyphl;

0) 4eTKO BBICHUTE BCE YCIOBHS TECTHPOBAHUS 3apaHee. 3HATh, CKOJBKO TecTOB Bam Oyner
IIPEI0KEHO, CKOJIbKO BPEMEHHU OTBOJUTCS HA TECTUPOBAHME, KAKOBA CUCTEMA OLIEHKU PE3yJIbTaTOB U
T.1.

B) mpucTtynas K pa0oTe C TecTaMM, BHMMATEIbHO M JO KOHL@A IPOYTHTE BOIPOC H
npejjiaraéMbple BapuaHThl OTBETOB. BpiOepuTe mpaBMiibHbIE (MX MOXKET ObITh HECKoJbKo). Ha
OTJIEIbHOM JIMCTKE OTBETOB BBIMUIINTE LU(PY BOmpoca M OYKBBI, COOTBETCTBYIOIINE MPABUIbHBIM
OTBETaM;

I') B MPOIIECCE PELICHMs KEJATeJIbHO NMPUMEHSATh HECKOJIBKO MOJXOJ0B B PELICHUM 3aJaHMS.
OTO MO3BOJISIET MaKCUMaJIbHO THMOKO ONEpUpOBAaTh METOJAaMHU pEILIEHUs, HaxXols KaXIbli pa3
ONTUMAaJIbHBIA BAPUAHT.

1) eciau Bel BeTpeTriin upe3BbIYaiiHO TPyIHBIN U1si Bac Bompoc, He TpaThTe MHOTO BPEMEHHU Ha
Hero. [lepexoaute k npyrum tectaM. BepHutech K TpyJHOMY BOIPOCY B KOHIIE.

€) 00s3aTe’abHO OCTaBbTE BpPEMs JUIsl NMPOBEPKH OTBETOB, YTOOBI M30€kaTh MEXaHMYECKHX
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%  mpaBunibHO | 71-85% 86-100%
BBIITOJTHEHHBIX 3aJaHUH. BBINIOJTHEHHBIX MIPaBUIILHO MIPaBUIIBHO
3aJaHUI. BBIIIOJTHEHHBIX BBINIOJTHEHHBIX
3aJaHuH. 3aJaHUH.

5.3. 3apanus AJs1 J1aOOPATOPHBIX 3aHATHIA

(Koumponupyemas komnemenyusi I1K-3)

JIaGopaTopHBIi MPAKTUKYM SIBJISIETCS BaKHBIM JIEMEHTOM OOy4YeHUS, T.K. IPUBUBACT HABBIKH
CaMOCTOSITENILHOM pabOThI HA PA3IMYHOM J1a00PAaTOPHOM 00OPYIOBAHHUH, YMEHHE MOJIb30BATHCS
Pa3TUYHBIMU U3MEPUTETHLHBIMU TPUOOPAMU M HHCTPYMEHTAMHU, MPAKTUYECKOTO OCBOCHHUS
Pa3IMYHBIMU METOJAMKAMU U3MEPEHHUs TapaMeTPOB MaTepralioB. B paMkaxX AMCHUIIIUHBI CTYCHTHI
JIOJI’KHBI BBITIOJHUTH § Ta00paTOpPHBIX paboT, OXBATHIBAIOLIUX MTPAKTHUYECKU BCE Pa3eiibl
TeopeTuyeckoro Kypca. Jljis pykoBOJACTBa 110 JIa0OPaTOPHOMY MPAKTUKYMY CTYJIEHTaM Ipe/iaracTcs
yuebHoe nocobue(/].C. 'aeB Marepuaisl snekTpoHHO# TexHuKuU. JlabopaTopHslii mpaktukym/ J1.C.
I'aes, P.I1I. Temes- Hanpuuk: Kab. bank. YH-T, 2016- 99c¢., pexum noctyna: http://lib.kbsu.ru/ -
bubnnorexa KBI'Y), B KOTopoM JaHO MOJHOE ONMMcaHue padorT.

IIpumep munoeou 1abopamopHou pabomul

«/3mepeHne BpeMeHH KU3HU HEOCHOBHBIX HOCHUTENEH 3apsiia»
Hens paboTsr:
1. O3nakomieHue ¢ (HOTOINEKTPUIECKUMHU CBOWCTBAMH MOTYIPOBOTHUKA.
2. DKCnepuMEHTaJbHOE OIpe/ieJieHHEe BpPEMEHH JKU3HH HEPaBHOBECHBIX HOCHUTENECH B
MOJIYIIPOBOAHUKOBBIX 00pa3iiax MEeTOI0M pelakcarui GOTOMPOBOIUMOCTH.

Koumponvhsie sonpocel u 3a0anus 01 0onycka u coavu pabomaol
1.Kakue HocuTENHN 3apsiia Ha3bIBAIOTCSI PABHOBECHBIMH, & KaKUE - HEPABHOBECHBIMH?
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2. [IpuBenute cxemy J1abOPaTOPHOTO CTEH/A ISl U3MEPEHUSI BPEMEHH JKU3HU HOCHUTENCH 3apsia.
3. [lepeuncnure MexaHU3Mbl NOTJIOMIEHUS U JAMTE KPATKYIO XapaKTEPUCTHUKY.

4. Tlpumenenue 3axkona 3akoH byrepa-JlambGepra- bepa Ha npakTuke.

5. Kakue MexaHu3Mbl reHepaliy MPUBOAAT K MOSBICHUIO CBOOOIHBIX HOCHTENEH 3apsiia?

6.UTo Takoe BpeMsl JKM3HU HOCHUTEIeH 3apsia’?

7. daiiTe onpeaeneHne U3TydaTeIbHON 1 0e313ITydaTeIbHON peKOMOMHALINN.

8. KakoBbI 0cHOBHbBIE MexaHU3MbI pekomOnHauu HH3?

9. BeiBeniuTe BhIp@)XKEeHUE, OMHMCHIBAIOMIEE CTaj (POTOPOBOJMMOCTH.

10. Kak MeHseTcs BpeMsl )KU3HU HOCUTENIEH 3aps/ia C yBEIIMUCHUEM KOHIIEHTPALK IPUMECH?

Memoouueckue pekomenoayuu

[lepen HauaroMm abOpaTOpHOrO NPAaKTHKyMa IPOBOAUTHCS BBOJHOE 3aHsATHE. B pamkax
BBOJIHOTO 3aHATHS CTYAEHTBHl 3HAKOMSTCS C Jaboparopuei, MPOXOJAT BBOJHBIM HHCTPYKTAX IO
TEXHHUKE 0e30macHOi paboThl C U3MEPHUTENBHBIM 000pYIOBAaHUEM U MOKAPHOM 0€30MacHOCTH, 10 HUX
JOBOJATCS LEAM W 3aJaud NpPaKTHMKyMa, OpraHu3alus M NOpSAJOK BbINOJHEHUs pabdot. [lpu
HE00X0IMMOCTH (POPMUPYIOTCS KOMAH/IBI JUISI BHIIOJHEHUS pa0OT MajbIMU IPYIIaMU.

Brinonnenue kaxaoil 1abopaTopHoi pabOThI CKIIABIBAETCS U3 CIAEAYIOIIMX 3TAIOB.

1. CamocTosiTeIbHAsI TOATOTOBKA CTYAeHTOB K padore. [lepen Hayanom paboOThl CTYIEHTHI
JOJKHBI YEeTKO MpPEACTaBIATh ceOe 1enb paboThl, 3HATH CXEMY, METOJ M3MEpEeHHUs, (PHU3HUECKYIO
CYITHOCTb 0’KMJIa€MBIX Pe3yibTaToB. JlOKEeH OBbITh MOATOTOBIIEH MPOTOKOJI M3MEPEHUH, CoaepKaluil
TaOJIMLBI JUIS 3alMCH PE3YJIbTaTOB U3MEPEHHH M OCHOBHBIE pacueTHble (popmynbl. CTyAEHTHI, He
MOATOTOBUBIINECS K pabOTe€ B COOTBETCTBUM C 3TUMHU TPeOOBAaHUSMH, K BBINIOJHEHUIO pabOTHl HE
JIOTTYCKaIOTCSl.

2. IlpoBeneHue IKCEPUMEHTA. DTOT 3TaN OCYHIECTBIISIETCA B COOTBETCTBUM C METOJUYECKUMU
yKa3aHUSAMH, KOTOpbIE COJAEp)KaTcsd B ONMUCAaHMM K KaxkJIoil pabote. JlabopaTopHble HM3MepeHUs Ha
CTEHJIe CTYAEHT MOXKET HayaTh TOJIbKO Mocjie coOeceloBaHUs C IMpernojaBaTelieM M MOJyYeHHS
COOTBETCTBYIOIIEro Aomycka. JItoOble M3MEHEHUs B CXeM€ MPOBOASTCS MPHU OTKIIOYEHUH CXEMBI OT
HCTOYHUKA HampspkeHus. Pe3ynbTaThl M3MepeHHs NpOBepsioTcs mnpenojaBateneM. [lpu pabote B
nabopatopuu HEOOXOAMMO CTPOrO BBIMOJHATH BCE MpaBWJIa TEXHUKH O€30MACHOCTH W yKa3aHUs
MIpernoiaBaTes.

3. CocraBJiieHHe 0TYETA O MPOAeJaHHON padoTe. OTYET IOJHKEH COJEPkKATh UCUEPIBIBAIOIIINE
JaHHbIE, KaK O LIeJH paboThl, TaK U O pe3y/IbTaTax B CIEIYyOIIeH MOCIe0BaTEeIbHOCTH:

— 3a/IaHue;

— CXeMa YCTaHOBKH M OIMCaHHe METOJIUKH U3MEPEHUIl;

— TEpPBUYHBIE IKCIIEPUMEHTAIbHBIE PE3yJIbTaThl 3a MOAMKUCHIO PENOaBaATENS;

— pe3ynapTaThl KOMIIBIOTEPHON OOpaOOTKH 3KCHEPUMEHTANbHBIX JIAHHBIX, BKIIOYAs
rpaduKu, TaOIHIBI;

— 0011ue BBIBOJIBI O paboTe U 3aKII0UYEHHE, O KAUECTBE MCCIEOBAaHHBIX MaTEPHAIIOB.

TekcT oTyera NOMKEH OBITH HAMKMCAH aKKypaTHO M pa30Op4YMBO OT PYKH WIIM TNPEACTaBICH B
BUJIC PACIIEYaTKH, MOCJIE KOMIIBIOTEPHOU BepcTkU. B 000uX cioydasx TEKCT MOJDKEH MPEACTaBIISThH
co0oil oruueckoe U3JI0KEHUE cyliecTBa Bompoca. Henomyctumo npuBeaenue dhopmyn, tadbmur 6e3
pa3bsCHeHUN Bcex oOO3HaueHW M cokpamieHuil. OTyer NODKEeH ObITh MOHATEH Ul KaKIOoro
YUTAIOUIETO 0e3 KaKUuX-I100 JOMOJHUTEIbHBIX BOIIPOCOB K COCTAaBUTENSAM OTYETA.

Kpumepuu oyenusanus

O1eHnBalOTCS CIEAYIONIUE 3Talbl JJa00OPaTOpHOM pabOTHI:
1. BeinonHeHne SKCepUMEHTAIbHON YacTH paboTHl.
2. O6paboTKa pe3yabTaToOB U MOATOTOBKA OTUETA O BHITIOJIHEHHON padoTe.
3. 3ammra pe3ynbTaThl JJAOOpaTOPHOU PabOTHI.
CTyneHT BBINOJHUBIIMN M 3aIlUTHBILUI Bce JabopaTopHble pabOThl MO TUCHMIUIMHE IMOJIydaeT B
KoHIle cemecTpa 21 Gamn. Kaxnas maGopaTopHas paboTa B 3aBUCHMOCTH OT CTENEHH CIIOKHOCTH U
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BXHOCTH TEeMbI olleHMBaeTcss uHAauBHIyanbHbM Oamtom (K). Illkanma oumeHuBaHHs 1a00paTOPHBIX
paboT ycTaHABIMBAETCS B HA4aJIe CEMECTPA U JOBOJUTCS JI0 CBEICHUS 00YJaIOIUXCS CTYICHTOB.

Tabmuua 9. Memoouka oyeHuganue 8binoIHE U IMAN08 1AOOPAMOPHOL pabOmbl

Ne PeliTHHTOBBIM
Bua srana
n/n oasL
1. JIOITyCK ¥ BBITIOJIHEHHE KCTIEPUMEHTAIBHON YacTH paboThI 0.3K
b
2. [IpencraBnenne otyera o Tpedyemoi ¢popme B K cradue padoThI 0.2K
b
3. 3amura paboThl 0.5K

[Ipumeuanue: K — konuuecTBo 6ayijioB, OTBOJMMOE B paMKax PEHTHMHIOBONW CHCTEMbI Ha JIaHHYIO
paboTy, KOTOpPOE OIpeeIsAeTCs IPENoAaBaTesIeM B Hayalle JJaOOpaToOpHOro Kypca.

5.4. IIpome:kyTOUHAsI aTTeCTALMS

(Koumponupyemas komnemenyusi 11K-3)

N3yuenne qUCIUIUIMHBI 3aBEPIIACTCS YCTHBIM dK3aMeHOM. I IprumepHbIii nepedeHb 0 CHOBHBIX

BOITPOCOB BBIHOCHUMBIX HAa 5K3aMCH MPUBCJACH HUKEC:

1.

2.

[98)

11

12.
13.

14.

15

16.
17.

18.

IlonsiTme XUMHYECKOW CBA3H. Buapl xuMuuyeckodl cBs3H. (OCHOBHBIE OCOOECHHOCTH H
XapaKTEPHUCTHUKHU.
[loHATHE KpUCTAUIMYECKOW PEIIETKU. OJIEMEHTapHas s4YelKa W €€ XapaKTePUCTUKH. THIIbI
Kpuctaymueckux cucteM. Pemerku bpaBe. Cnoco® omucanus KpucTtasiorpaduyeckux
IJTOCKOCTEHN M HaIlpaBJICHUN
[Tonsarue daszpr. DazoBas cTpyKTypa TBEpbIX Ted. Da3zoBbie nUarpaMMbl COCTOSTHHSL.
OCHOBHBIE DJIEMEHTBI 30HHOW CTPYKTYPbl TBEPIBIX TEl. ODHEPreTHYECKHE YPOBHU U 30HBI
Oco0eHHOCTH SHEPTEeTUYECKUX 30H MOJIYIIPOBOAHUKOB, METAIJIOB U TUAJIEKTPUKOB.
[Tonsatue ¢dazoporo mpoctpancTBa. [LIOTHOCTE 7eKTpOHHBIX cocTosiHui. Pacnipenenenune depmu-
Hupaxa, Makcenna-boasiiMana 1 0COOEHHOCTH MX TPUMEHCHHUSI.
OCHOBHbBIE TIOJIOKEHHUSI YYEHHUSI O BJIEKTPOIPOBOJHOCTH METAUIOB B PAMKAxX KJIACCUYECKOTO U
KBaHTOBOTO IOJIXOJIOB.
TemmepaTypHas 3aBUCUMOCTb yJ€IbHOTO CONPOTUBIIEHUS ITPOBOIHUKOB.
Bnusinue CTpyKTypHBIX Je(QEKTOB Ha YIEIbHOE CONPOTUBICHHE NPOBOAHUKOB. I[IpaBuio
Maruccena, Hopareiima u Jlunge.
DneKTpuYecKrue CBOMCTBA TOHKUX METAJUIMYECKUX MICHOK. Pa3mepHslil 5P dexT.
. OcnoBubie nosoxenuss teopuun BKII. Ilonarue TyHHenpbHOro konTakta. Ocobennoctu BAX
TYHHEJIbHBIX KOHTAaKTOB - HOPMAJbHbII METaUl - CBEPXIPOBOJHUK U CBEPXIPOBOJHUK —
CBEPXIIPOBOIHUK.
. MeTanibl BBICOKOI MPOBOJUMOCTH: CBOMCTBA U IPUMEHEHHUE.
MeTtanibl 1 METaJUIMYECKUE CILIABbI BBICOKOTO COIMPOTUBIICHHUS: CBOMCTBA U IPUMEHEHHUE.
CobctBennble monynpoBoaHUKU. CTaTucTUKa HOcHUTeNel 3apsna. TemieparypHas 3aBUCHMOCTD
ypoBHs Depmu.
IIpumecuble nomynpoBogHukU. CTaTUCTHMKAa HOCHTENEH 3apsnga. TemmneparypHas 3aBUCUMOCTD
ypoBHs DepMu. Y ca0BuUE 3IIEKTPOHEUTPATIBHOCTH.
. TemneparypHas  3aBUCUMOCTb  3JIEKTPONIPOBOJHOCTH  COOCTBEHHBIX M IPHUMECHBIX
MIOJIYIIPOBOIHUKOB.
HepaBHoBecHbIe HOCUTENN 3apsi/ia U MEXaHU3MBbl UX PEKOMOMHALIUY.
B3aumopneiicTBue  MOJIyIPOBOJHUKOB € JJIEKTPOMAarHUTHBIM — M3JIy4€HHEM. MexaHU3MBI
MOTJIOIIEHUST  CBeTa  MojdynpoBogHUKamH. CrekTpajipHas  3aBHUCUMOCTh  KOX(pQHUIHMEHTa
nornomenus. Kpait pynnamenransaoro nornomuienus. 3akoH byrepa — Jlamb6epra - bepa.
@DOTOMPOBOAUMOCTH MOIYIIPOBOJHUKOB. Penakcarys (oTonpoBoIMMOCTH.
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19. DeKTPONPOBOAHOCTH MOIYIPOBOJHUKOB B CHIIBHBIX 3JICKTPUUECKUX MOJsAX. [ToneBbie 3PPEKTHI.
Dddexr 'anHa u 06acTH TPUMEHEHUS

20. TepmoranpBaHOMarHUTHbIE (P GEKTH B METaIaX U MOJIYIPOBOJHUKOBBIX MaTepraliax.

21. KoHTaKT MeTauI-110JIyIPOBOIHUK: SHEPreTUYECKUE JUarpaMMbl, CBOMCTBA U IPUMEHEHUE.

22. DNEeKTPONpPOBOJAHOCTb IMPOCTHIX U CIOKHBIX JUIEKTPUKOB. OCHOBHBIE MEXaHU3MBbI
IIPOBOJMMOCTH.

23. JlusnexTtpuyeckas npoHunaeMoctb. [loHstue nonspuszanuu JudaeKTpUKoB. MexaHU3MBbl
MOJISIpU3aLIU Y.

24. JIusNeKTpUKH B CUJIbHBIX 3JIEKTPUUECKUX MOJsAX. Buasl anekrpuyeckoro npooos. [lonstue
AIIEKTPUYECKON MPOYHOCTU AUDIEKTPUKOB.

25. AxTuBHBIE TUAEKTpUKU. [IpMeHeHne B u3aenuax pyHKIHOHAIbHON JIEKTPOHUKH.

26. IlaccuBHbBIE AUAIEKTPUKH: KIaccU(PUKAIIMsl, CBOMCTBA U IPUMEHEHHE B 3JIEKTPOHUKE.

27. Obuue ceenenus o maraetusMme. OnbIT ['epnaxa - Hltepua. Knaccuduxanus marepuanos 1o
MAarHUTHBIM CBOMCTBAM.

28. 3aBUCUMOCTh MarHUTHBIX CBOMCTB (DEpPOMArHeTUKOB OT BHEIIHUX (PaKTOPOB. DPPexT
bapkray3zena. MaruutHas Touka Kropu.

29. MaruuToMsrkue Marepuaibl: CBOMCTBA U IPUMEHEHHUE.

30. MarauTOTBEp/IBIE MAaTEPHUAIIBI: CBOMCTBA U IPUMEHEHHUE.

Memoouueckue pekomenoayuu

[ToaroroBka CTYAEHTOB K 9K3aMEHY BKJIIOYAECT MPOPaOOTKY JIEKIHMi, B TEYECHUE CEMecTpa
HETIOCPEACTBEHHYIO TOJATOTOBKY B JHH, IPEAIIECTBYIONIHE D3K3aMEHY, BKJIIOYas, TOJATOTOBKY K
KOJUIOKBUYMaM, TECTUPOBAHUIO, BBITIOJIHEHUIO JITAOOPATOPHBIX pabOT M MX 3aIIUTY.

JUis mOArOTOBKM K OTBETaM Ha HK3aMEHALMOHHBbIE BOMPOCHI (OHM BBINAIOTCA B KOHIE
ceMecTpa) CTYIEHT JOJDKEH HCHOJb30BaTh HE TOJBKO Kype JIEKIMil, HO M OCHOBHYIO U
NOTIONTHUTEBHYIO JINTEpaTypy [Uid BBIPAaOOTKM yMEHHUs JlaBaTh pa3BepHyThble OTBETHl Ha
ITOCTaBJIEHHBIE BOMPOCHI.

B xone moAroToBKHM K SK3aMeHY CTYAEHTY HEe0OXoIuMo oOpaiiarb BHHMaHUE HE TOJBKO Ha
YPOBEHb 3allOMMHAHUS, HO W HAa CTENEHb IIOHMMAaHMS HU3Yy4aeMbIX BONPOCOB. MexaHMYecKoe
3allOMMHAHUE YHCIOBBIX 3HAYEHHUUM XAPAKTEPUCTHK MATEPUAIIOB HE PEKOMEHAYETCS, HO CTYACHT
JOJKEH OTYETJIMBO IMPEACTaBIATh cebe MOpSAOK 3TUX BelauuuH. HemocpencTBeHHas MOArOTOBKA
CTYJE€HTa K 3K3aMEHY JOJDKHA B Pa3yMHBIX MPONOPLHIX COYETaTh W 3alIOMUHAHUE, U MOHUMAHHE
MIPOrpaMMHOI'0 MaTepuaa.

Kpumepuu oyenusanus

ITo nToram sk3aMeHa CTyJEHTY, U3 MaKCUMAJILHOIO KOJIM4YeCTBa 0aioB, KoTopoe cocraniser 30,

BBICTABIISETCS:

1)ot 27 o 30 6amioB, ecinu BiaJeeT MPOrpaMMHBIM MaTEPUAJIOM 110 JUCLUILUIMHE B IIOJHOM
00beMe; JOCTATOUHO INTyOOKO OCMBICIUBAET AUCLUUILIMHY, HCUEPIIBIBAIOLIE OTBEYAET HA BCE BOIPOCHI;
yMeeT aHaJIM3UpOBaTh, CPAaBHUBATh, KIACCUPHUIIMPOBATH, 000011aTh, KOHKPETHU3UPOBATh U
CHCTEMaTH3UPOBaTh U3YYEHHBIN MaTepua, yCTaHaBIUBATh IPUUUHHO-CIICICTBEHHBIE CBSI3H; YETKO
(dbopMUpYyET OTBETHI;

2)ot 24 1o 26 GayioB, €ciaM BiaeeT MPOrpaMMHBIM MAaTE€PUAIOM MOYTH B ITOJIHOM 00beMe
(umeroTcst MpoOesTbl TOJBKO B HEKOTOPHIX OCOOEHHO CIIOYKHBIX pa3zesax); CaMOCTOSITEIbHO U OTYACTH
IIPU HABOJIAIMX BOIPOCAX JIaeT MOJIHOLEHHBIE OTBETHI Ha BONIPOCHI; HE BCET/1a BhIJIENsAET Hanboee
CYIIECTBEHHbIE, HE IOIIYCKaeT BMECTE C TEM CEPbE3HBIX OLIMOOK B OTBETAX;

3)ot 15 o 23 6amoB, eciu BiaJieeT OCHOBHBIM 00bEMOM MTPOrPaMMHOTO MaTepuaa 1o
JUCLMIUINHE; IPOSIBISAET 3aTPYIHEHUS B CAMOCTOSTENIBHBIX OTBETAX, ONEPUPYET HETOUHBIMU
(bopMynHpOBKaMH; B IIPOIIECCE OTBETOB JJOMYCKAET OLIMOKHU MO CYIIECTBY BOIIPOCOB.

B cnyuasx, korjna oOydaromuiicss He 0OCBOMI 0053aTeNbHBII MUHUMYM IIPOIPaMMHOTO
MaTepHala 1o AUCLHUILINHE, He CIOCOOEH OTBETUTh Ha BOMPOCHI JaXKe MPU JOTOTHUTEIBHBIX
HaBOJIAIIMX BOIpocax, BeicTaBnsieTcs 0 6amuioB. CryneHT, HepoOpaBiuii 36 0aIOB B X0/1€ TEKYIIETO
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1 pyOeXHOTO KOHTPOJIA, K 9K3aMEHY He JIoIycKaeTcs. Hike mpuBeieHbl KpUTEPUH U TIOKA3aTeNn

OLICHHUBAaHUA HpOMC)KYTOqHOﬁ aTrTeCTanuu.

Tabmuua 10. Kpumepuu u noxkazamenu oyeHUBAHUS NPOMENHCYMOUHOU ammecmayuu

[Ikana no TpaauLMOHHON MATUOAIIIBHON cucTeMe

ba3oBb1il ypoBeHb [IpoaBuHyTHII Beicoknii
HeynosnerBopuren YIIOBJIETBOPUTEIHLHO YpPOBEHb YPOBEHB
BHO /mad. 3ader xopomo/ mud. 3a4er | oTiIMYHO/ 1ud. 3a4eT
[Ikana no GayuIbHO-PEHTUHTOBOM CHCTEME
36 -60 61 —80 81 -90 ‘ 91 -100

7. MeToanueckue MaTepualjbl, ONPEACIAIONINEC ITPOUECAYPHI OCHUBAHUS 3Hal—[ﬂﬁ,

yMeHHi;I, HABBbIKOB H OIIBITA J€ATCJIBHOCTH

Tabmuua 11. Pezynsmamst oceoenus yuebHoU OucyuniuHul, nooiedxcauwjue npogepke

PesyabTarhl OcHOBHBIE TOKA3aTEIH OLICHKHU
o0ydeHus pe3yJbTaToB 00y4eHHs
(KoMIeTeHIMH)
Crniocoben 3HaTh:
MPOBOJIUTh ~ AHAIM3 | - OCHOBHBIEC PaJHOMAaTEepUalIbl U PAAMOKOMIIOHEHTHI, IX Ha3HAYCHHUE U
npuurH Opaka mpu | xapakrepucTtuku(31);
W3TOTOBJIEHUH - OCHOBHBIE THIIbl KOMIIOHEHTOB 3JIEKTPOHHBIX CPECTB, UX Ha3HAUEHUE,
171631 () 15471 KOHCTPYKIIUHU, OCHOBBI TEXHOJIOTMH U3TOTOBJIEHUS, SKCILTyaTalluOHHbIE
MHKPODIJIEKTPOHUKN | XapakTepucTuku(32);
u JaBaTh | —TIPUHIIMIIBI, METObI U CPEICTBA BHIIIOJHEHHS PacueToB U
PEKOMEHJAallMK  TIO | BRIYUCIUTEIBHBIX PaboT(33);
WX YCTPAHEHUIO W | —TE€XHOJIOTHIO MPOMU3BOJCTBA B OoTpaciu(34).
MPENYNPEKACHUIO -
(TTK-3): Ymersb:

v’ TIK-3.1 - IPUMEHSTH MOJYyYEHHbIEC 3HAHHS O CBOMCTBAX MaTepuaioB Ipu
BrisiBnsier pELIeHNHU 33]1a4 MPOSKTUPOBAHUS U TEXHOJIOTHUH U3JIETIUI U yCTPOUCTB
TEXHOJIOTUYCCKHE pamuoTexHuueckux cuctem(¥Y1);

(bakTopbI - OCYUIECTBJIATH COOp U aHATU3 JAHHBIX M0 PYHKIIHMOHAIBHBIM U
BBI3BIBAIOLIUE KOHCTPYKIIMOHHBIM CBOICTBAaM MaTepHaiOB U MapaMeTPOB KOMIIOHEHTOB
MOTPEIIHOCTH ANIEKTPOHHBIX CPEACTB BHIHOCHMBIX B TEXHHUECKOE 33/1aHHe Ha
W3TOTOBJIEHUS MPOEKTUPOBAHHE PAAUOTEXHUUECKHUX cUcTeM(Y2);

171631 (N 12071 - OIIpeIeNsTh HEOOXOAUMBIE CPEICTBA 00ECTICUeHUS HaIe)KHOCTH
MHUKPODJIEKTPOHHUKH. | paJHOTEXHUUYECKUX CUCTEM C y4ETOM CBONCTB MaTepHalioB U (PU3HUECKUX

v' TIK-3.2. JTaer
MPEJI0KEHHUS 110
JTUKBHJIAIIMU Opaka
B IIPOU3BOJICTBE
U3 eI
MHKPOIJIEKTPOHUKH.

v’ TIK-3.3.
[Ipennaraer
BHECEHHE
U3MEHEHUH B
TEXITPOLECC.

0COOCHHOCTEH PIEKTPOHHBIX KOMIOHEHTOB(Y 3).

Biaagern:

- METOJIaMH SKCIIEPUMEHTAIBHOTO MCCIIEJOBAHUS OCHOBHBIX CBOMCTB
matepuanon(B1);

- METOJIaMH SKCIIEpUMEHTAIbHBIX UCCIIeIOBaHUI TapaMeTpoOB U
XapaKTepUCTUK MMaCCUBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX cpeacTB(B2);
- METOJIaMH pacyeTa 6a30BbIX XapaKTEPUCTHK pagloMaTepHaioB U
PaZlmOKOMITIOHEHTOB, BIMSIOUINX HA MapaMeTpbl IPOEKTHPYEMOTO
ycrpoiictBa(B3).

- IEpPBUYHBIMU HABBIKAMU MOHTaXa, HACTPOUKHU U PEryTHPOBKH Y3JIOB
panuoTEeXHUYECKUX YCTpoiicTB U cuctem(B4).
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Tabmuua 12. Smanet hopmuposanusa komnemenyuu u UCnoIb3yeMbie CPeOCMEa OYEeHUBAHUSA

CocraB DJieMeHThI KOMIIeTeHIM U
Conepanue 31, 32, 33, 34 Y1,¥2,V¥3 B1, B2, B3, B4
ITANoB
Buasbi 1.JIexuun 1.JIaboparopubie pabotsl | 1.JJabopaTopHbie pabOTHI
3aHATHH 2.Kouncynpranuu 2.CamocrosiTenbHast 2. CamocTosiTenbHAs
3. CamocTrosiTenpHas pabora pabota
paborta
CpeacrBa 1. llocewenue 3ansmuii | 1. Jonyck u evinonnenue | 1.3awuma pesynomamos
onenuBanmust | (cM., pazza.5, Tabm. 6). 1abopamopHotl pabomul | 1a60pAMOPHOUL
2.Konnoxsuym (cm., pasn.S, Ta6mn.9) pabomui(cM., pas.s,
(cm., pazn.5, Tabmn.7) 2. Obpabomka Tab6:1.9)

3. Tecmuposanue
(cm., pasa.5, Ta6:mn.8)
4.3auem

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

pe3yibmamos u
n0020Mo8Ka omyema o
8bINOTHEHHOU pabome.
(cm., pasn.5, Ta6mn.9)

3. Tecmuposanue(cM.,
pasn.5, Tab6mn.8)

4. Konnoxeuym(cM.,
pasn.5, Tabn.7)

5. 3auem(cm., pasn.s,
Ta6m.10)

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

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

4. 3auem(cMm., pasn.s,
Ta6m.10)

YpoBeHb chOpMUPOBAHHOCTH JIEMEHTOB KOMIIETEHIIUN B paMKax U3Y4YCHHS TaHHOU
JMCIUTUTMHBI BKITIOYAET YEThIPE YPOBHSI:

® HU3KULL YDOBEHb(OYEHKA «HEYO08IeMBOPUMENbHO») XapaKTEPU3yeTCs TNO0 OTCYCTBHEM,
100 YaCTHYHOH cPOPMUPOBAHHOCTHIO SJIEMEHTOB KOMITCTEHITHIA;
® 0a3086blll YPOBEHb (OYEHKA «VO08IemMBOPUMENIbLHO ) SIBISETCS 0013aTEIBHBIM JIJIST BCEX
00y4aromuXcs Mo 3aBEPIICHUH OCBOCHUS TUCIUTUIMHBIL, B IIEJIOM DJIEMEHTHI KOMITETCHIIUH
c(hopMUPOBaHKI;
® IPOOBUHYMBLIL YPOBEHb (OYEHKA «XOPOUL0») XapaKTePU3yeTCsl TPEBBIIIICHUEM
MUHUMAJIBHBIX XapaKTePUCTUK C(HOPMUPOBAHHOCTH KOMIICTCHIIHH 10 3aBEPIICHUH
OCBOCHHS JTUCIUTUIAHBI,
® 8bICOKULL YPOBEHD (OYEHKA «OMIUYHOY) XaPAKTEPU3YETCsI MAKCUMAIIBHO BO3MOKHOM
BBIP2)KCHHOCTBIO KOMIICTECHIIMU | SIBIISICTCS BAYKHBIM KaYE€CTBEHHBIM OPHEHTUPOM LIS
CaMOCOBEPILICHCTBOBAHMSI.

Hwxe B Tabnuiie 13 npuBeeHb! 00IIME XapaKTePUCTHKN U KPUTSPHH OLICHUBAHKS YPOBHSI

OCBOCHHUH:A 5JICMCHTOB KOMHGTGHHI/Iﬁ 3aKPCILUICHHBIMHU 3a JUCITUTIIIMHOM.

Tabnuna 13. Ob6wue xapakmepucmuku noxazameineu u Kpumepuesd oyYeHUBaHUs
KOMNnemeHyuu no Smanam

IToka3aTenn 3HaTh YmMmerThb Baajgersb

U KPUTEPUH

«OTnU4HO» Oo0Omamaet YmMmeeT NpUMEHATH | Brnaneer

(BbICOKMII YPOBEHD) (hakTHYeCKUMU U | IOJIyYEHHBIE  3HAHUS | TEXHOJIOTUSIMU B

TEOPETUYECKUMU JISt pelIeHUs | U3ydyaeMoun
3HAHUSIMHM B TIpelieNax | MPOU3BOJCTBEHHBIX U | MPEIMETHOW 00IacTH U
M3y4aeMoi 0O0JacTH C | UCCIIEIOBATEIbCKH HUMEeT  HaBBIKM  HX
IMOHMMAHHWEM TPAHUI | 3aJa4 B HM3y4YaeMOW | COBEPLICHCTBOBAHMS.
NIPUMEHUMOCTH. obmactu

«Xopouo» 3Haer (akThI, Ob6nagaer Auana3oHOM | AJanTUPYeT CBOE
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(Hu3kmii ypoBeHb)

MyTaeT OCHOBHBIC
MIOHATHUSA U KaTCTOPUHN
B M3y4aeMo# o0nacTu.

BBITIOJTHUT HECJIOKHBIE
3a/1a4¥ B U3y4aeMoOH
00JacTH, coBepIIaeT
OIIMOKHU.

(MpOABUHYTHIH MPUHLUIIBL, TIPOLIECCHI, | TPAKTUYECKUX MIOBEJICHHE K
YPOBeHb) oO11re NOHATHS U yMeHUH, TpedyeMbIX | 00CTOATENbCTBAM B
KaTeropuu B Tpeenax | Js pELICHHS | PeLICHUH 3aj1a4 B
n3y4aeMoit obnactu npodeccnoHaTbHBIX u3ydaeMoit obnactu
3a1a4
«¥Y nosnerBopurenbHo» | OOmanaer 0azoBbiMu | OOnagaeT ocHOBHBIMU | CIOCOOEH BBIIIOJIHAThH
(moporoBblIii ypoBeHb) | OOLIMMU 3HAHUSIMU B | YMEHUSMH, paboThl B U3ydyaeMoit
n3y4aemoil o0iaacTu TpeOyeMbIMHU ISt o0JacTu 1oy
BBITIOJTHEHHS KOHTPOJIEM .
HECIIOKHBIX 32124 B
u3ydaeMoi obnactu
«HeynosnerBoputensHo» | OTpIBOUHBIC 3HAHUS, | YMEHHS HE TO3BOJISIOT | VcnbIThIBaET

TPYAHOCTH IIpU
peleHnH 3a1a4 B
n3ydaeMoi o0nactu
Jlaxe MoJ

PYKOBOJICTBOM

8. YueGHO-MeToaNMUYeCcKOEe o0ecmeueHrue TUCHATIINHBI

Ocnoenasa numepamypa
1. ITaceiakoB, B. B. Matepuassl anektpoHHoi Texuuku: yued. / B. B. [laceiakos, B. C. Copokus. - 5-
e u3n., crepeotut. - CII6.; M.; Kpacuonap: Jlans, 2003. - 367 ¢.(477k3)
2. Matepuaibl SJ€KTPOHHBIX CPEACTB [ DIEKTPOHHBIN pecypc| : yaebnoe nocoodue / 0. A. I'atuun, B.
JI. Tkamuy, I1. A. Kamaes [u ap.]. — DnektpoH. TekctoBbie ganHbie. — CII0. : YauBepcuter UTMO,
2010. — 112 c. — 2227-8397. — Pexxum noctyna: http://www.iprbookshop.ru/67263.html
3.JleroctaeB, H. C. Marepuaibl 37eKTpOHHOW TEXHUKU [DJIEKTPOHHBIN pecypc] : yueOHOe mocobue /
H. C. JleroctaeB. — DNEKTPOH. TEKCTOBbIE NaHHbIe. — ToMck : ToMCKHIl TOCYIapCTBEHHBII
YHUBEPCUTET CUCTEM YIPABICHUS U PaguodIeKTpoHuku, 2014, — 239 c. — 978-5-86889-679-8. —
Pexxum noctyma: http://www.iprbookshop.ru/72057.html

Jlononnumenvnas aumepamypa

1. ITerpos K.C. Pagromarepuansl, paaiOKOMIIOHEHTHI U 35iekTpoHuka.-CII6.: ITutep, 2003.-512c¢.
2. AntunoB b.JI., Copoxun B.C., TepexoB B.A. Martepuaisl 31eKTpOHHON TeXHUKHU. Borpockl u
3amaun. M.: Beicmag mkosna, 1990.

3. SﬂeKTDOTeXHM‘-IeCKMe MaTepWuanbl
cnpaBo4YHUK / N WN. Annes,
M. : PanounmoCodrT, 2005 - 350.

4. J1.C. I'aeB Marepuaisbl 31eKTpOHHOM TexHHuKH. Taboparopubiit npaktukym/ J[.C. I"aes, P.I1I.
Temes- Hanpumnk: Ka6. bank. Yu-T1, 2016- 99c.

5.T'aeB 11.C., Temes P.11I. MaTtepuassl anekTpoHHON TexHUKU. YacTh 1. YuebHoe uznanue. -
Hanpumk: Ka6. — bank. Yu - 1, 2001, 63c.

6. l'aes /I.C. Marepuaiibl 3JeKTpOHHOM TeXHUKH. MeToudeckue pa3paboTKy Mo TeMaM U BOTIpocam,
BBIHOCHMBIM Ha CaMOCTOSITEIbHYIO Pa0OTy CTYJACHTOB. YuebHoe u3aanue. -Hanpunk: Kab. — bank. YH
-1, 2002, 63¢

7. Taes [I.C. , Temes P.ILI. MaTtepuansl 2JIeKTPOHHON TEXHUKHU. TeCTOBBIE 3a1aHUs U1 KOHTPOJIS
3HaHui cTyaeHToB. —Hanpuuk: Kab.-bank. YH-T, 2004.-59¢.

M U3poenuvma:
C. . KanranoBa. -

Hnmepnem - pecypcol

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

2. http://www.garant.ru/ - CripaBouHasi mpaBoBas cuctema «['apaT».

3. http://www.consultant.ru/ -CripaBounasi mpaBoBasi cuctema «Koncynsrantllarocy.
4. http://www.studmedlib.ru - ObC «KoHCyAbTaHT CTyIEHTa»
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5. DAEeKTpOHHBIE BEPCUU JKYpPHAJIOB: “@u3uka TBepaoro tena”, “KypHan Texuuaeckoi puzuxu”,
“IIuceMma B sxypHal TEXHUYECKOH (pu3ukn”’, “Ou3nKa ¥ TeXHUKA TOTYIPOBOIHUKOB”
http://journals.ioffe.ru.

6. www.nano-info.ru - CaiiT 0 COBpeMEHHBIX JOCTHKEHHUIX B 00JaCTH MUKPO- U HAHOTEXHOJIOT HA.

9. IlporpamMHoOe o0ecrieyeHne COBPEMEHHbIX
HH(OPMAIHOHHO-KOMMYHUKAINMOHHBIX TEXHOJIOT Uil

1. CTyaeHTbI UIMEIOT IOCTYII K €IMHOMY 00pa30BaTelIbHOMY IIOPTaly, IJIe MOI'YT B OTKPBITOM JOCTYIIE
10JIb30BaThCsl PECYpCaMU yueOHO-METOANUYECKOM JTUTEPATYpPHl, ABJISIOIUMUCS Pa3padOTKaMU
Benyuux BY30B Poccun.

2. 15 peRTHHTOBOTO KOHTPOJIS UCTIONB3YEeTCS CHCTEMa KOMITBIOTEPHOTO TECTUPOBAaHUS Ha 0aze
nporpaMMHoro obecrneuenust Moodle.

3. [Ipu BBINIOJIHEHUH J1AOOPATOPHOTO MPAKTUKYMa CTYJIEHTHI B 00s13aTEJIbHOM MOPSAKE MPOBOJISAT
00paboTKy SKCIIEPUMEHTANIBHBIX JAHHBIX C IPUMEHEHUEM IporpaMMHbIX nmakeToB Microsoft Exell,
MathCad..

4. B pamkax o0ecrieueHusl IPUMEHEHUS! KOMIIBIOTEPHBIX TEXHOJIOTHI B 00pa30BaTEIbHOM Ipoliecce
MMEIOTCS CHEeUaIN3UPOBaHHbIE KOMIIBIOTEPHBIX KJIacca ¢ COBPEMEHHBIM MPOTrPaMMHbBIM
obecrieyeHreM U UMEIOUINM BbIX0 B IHTEpHET.

10. MaTepuajbHO-TeXHH4YeCKOe o0ecrieueHre padoThl

MarepuanbHO-TEXHUYECKYIO 0a3y JIsl POBEACHHS 3aHATHI 1O TUCIUIUTMHE COCTaBIISIOT:

e CreIMaIM3UPOBAHHAs AYIUTOPHS, UCIONb3yeMas MpU MPOBEJICHUM 3aHSITUM JIEKIIHOHHOTO
tuma Ne238, pacnonoxennas mo aapecy: 360004, KabapmuHo-banmkapckast pecryOnuka, T.
Hampunk, yn. YepnsbimeBckoro, 175, ydeOHbI kopryc yHuBepcutera Ned (OMOD),
OCHAIlIEHHAs! MYJIBTUMEIUHHBIM TPOEKTOPOM M KOMIUIEKTOM amlraparypbl, MO3BOJISIOLICH
JIEMOHCTPUPOBATh TEKCTOBBIE U I'papuiecKue MaTepuabl;

e pabouee MECTO MpenoaaBaTes;

e paboune MecTa CTyJIEHTOB;

e MeloBas JI0CKa.

MynbTuMenmiiHas —Mpe3eHTallus, COMPOBOXKIAIOIIAS — JIGKLHMIO, TII03BOJISIET  IMPENO/aBaTelio
aKIEHTUPOBATh BHUMAaHKE CTYJICHYECKOM ayIMTOPHH Ha KITFOUEBBIX BOIPOCAX JIEKIHH.

Jucnumnmiza obecrieyeHa:

® TECTOBBIM MaTepuajiaMd B  3JIEKTPOHHOM oOydaromieit cucreme «Moodle» (OTKpbITHIN
YHUBEPCHUTET);

® KHWKHBIM ()OHIIOM OMOTMOTEKH;

®  DIIEKTPOHHBIMH BEPCUSIMH JIEKIMIA U y4eOHUKOB.

Jucuumnnuna obecreyeHa:

® TECTOBBIM MaTepHaliaMu B dJIEKTPOHHOU oOyuatomiedt cucreme «Moodle» (OTKphITHII
YHHUBEPCUTET);

® KHWXKHBIM (POHIOM OMOJIMOTEKH,

® DIEKTPOHHBIMU BEPCUSIMH JICKIIUN 1 yUeOHUKOB.

JlaGopaTtopHble 3aHATHS MO JUCIUILUIMHE TPOBOAATCA B Nabopatopuu «Marepuanbl u
KOMITIOHEHTBI TBEPJIOTENbHOU DJEKTPOHUKN» U «TexHonorusi (yHKIHOHAJIBHBIX MaTEpHAJOB H
CTPYKTYP DIEKTPOHHUKNY, OCHAIIIEHHON CJIETYIOMIUM 000pYI0BaHUEM U U3MEPUTEIBHON TEXHUKOM:

1. JTaBopaToOpHBIi CTEH/ IO U3YYEHHIO TEPMOAIIEKTPUIECKHUX SBJICHHIM.

2. YcTaHOBKA MarHeTPOHHOTO PACHbIJICHHSI MaTepPHUAaIOB

3. YcTaHOBKa BaKyyM-TepMUYECKOTO HAMBUICHUS TOHKUX MJICHOK

3. YcTaHoBKa 7151 U3MEPEHUS yIETHbHOTO COMPOTHUBIICHUSI TOHKHUX TUICHOK.

4. JJTabopaTopHbI CTeH]] U3y4SHHS] MATHUTHBIX CBOMCTB.

5. JIaGopaTopHBIi CTEH/ [0 U3MEPEHUIO YICTHHOTO COMPOTUBICHUS METOIOM 4-X 30HJIOB.

6. JlabopaTopHblii ~ CTEHA MO  W3MEPEHHIO  BOJIBTAMIIEPHBIX  XapaKTEPUCTHK
MOJIYIIPOBOTHUKOBBIX JIEMEHTOB.
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7. JIaGopaTopHBIiA CTEH/I 10 IEKTPOXUMHYECKOMY aHOIUPOBAHHIO.

8. JlabopaTopHBI CTEHJ H3MEPEHUs IapaMeTPOB TOIYIIPOBOJHUKOBBIX MAaTEpPHUAIOB IO
penakcanuu (poTOMPOBOTUMOCTH.

9. N3mepuTelb XapaKTepUCTUK MOIYIPOBOIHUKOBBIX TPpUOOpoB JI2-56;

10. OnTrueckuii Mukpockor Boicokoro paspemenuss LATIMET-20.

11. YcranoBKa KOHTAaKTHOM CBApKHU.

12. JIabopatopuslii ctena usmepenus J/1C Xona.

13. IudpoBbie BOIBTMETPHI, AMIIEPMETPHI, MOCTHI IOCTOSHHOTO W TIEPEMEHHOTO TOKa,
TeHePaTOPhl, OCHMILIOrpadbl, ICTOYHUKU MUTAHUS, MYJIBTUMETPHI U JP.

14. TIK-4 .

15. HoytOyk- 1 mT.

16. Ontnueckuit Mukpockon MBC-1.

CryneHTtsl UMEIOT JoCcTyn Yepe3 VHTepHeT noctyn K aneKTpoHHOM oOydaroreit cucreme «Moodley
(OTKpBITBIN YHUBEPCHUTET), KOTOpasi TIO3BOJISIET pa3MeIIaTh AJIEKTPOHHBIE Y4eOHbIE KYPChl B CBOOOTHOM
JIOCTYIE JJIs CTY/IEHTOB YHUBEPCHUTETA.

[Ipn npoBeaeHNN 3aHATHI JIEKLIIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATUN HCIIOJIB3YFOTCS:
JIUYEH3UOHHOE NPOZPAMMHOE 0DecneueHue U c60000HO PACHPOCMPAHAEMbLE NPOZPAMMDbL:

e Microsoft Office mmmensus: JloroBop Nel35 ot 22.05.2018, nmoroBop Ne m-21100 ot
20.09.2017, ceptudmkar ot 29.11.2017, morosop Ne 28/2017-31705322460 ot 29.08.2017,
noroop Ne 18/2016-31603884322 ot 12.08.2016, noroBop Ne 4/14-08 ot 14.08.2015,
noroBop Ne 1/01-12 ot 01.12.2014, norosop Ne0331100002314000061-0003152-01 ot
25.11.2014, moroeop Ne0331100002314000077-0003152-01 ot 29.12.2014, moroBop
Ne0331100002314000038-0003152-01 ot  10.09.2014, cepruduxar ot 20.04.2009,
ceprudukat ot 18.06.2008, ceptudukar ot 12.10.2007, cepruduxar ot 14.03.2007;

e apxuBarop 7z, Adobe Acrobat Reader mmrieH3us: mpenocTaBisieTcsi OECIIIAaTHO Ha YCIIOBUSX
o azapecy https:/www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox mmmensus: GPL/LGPL/MPL, Google Chrome mmrien3usi: mpenocTaBisieTcst
OecCIUIaTHO Ha YCJIOBHSIX JIMIIEH3MOHHBIX COIVIAILICHWM Ha IMPOrpaMMHOE OOecIieueHue ¢
OTKPBITHIM HCXO/IHBIM KOJIOM 1o azpecy
https://code.google.com/intl/ru/chromium/terms.html.

JIn1s1 CTYIGHTOB ¢ OrpaHHYEHHBIMUA BO3MO>KHOCTSIMH 37I0POBbS CO3/IaHbI CIICHATbHBIC YCIIOBUS JUIS
noydeHust oOpazoBanust. CrielMaTM3UpOBaHHOE MOMEIEHUE I MHBAIMIOB PACIONIOKEHO IO aJipecy:
360004, KabapmuHo-bankapckas pecryonuka, T. Hampumk, ymn. YepabimeBckoro, 173, riaBHBIN yueOHBIH
KOPITyC YHUBEpCUTETa, ayautopus Nel4S5.

B memsix JocTymHOCTH TOJTy4eHHs BBICHIErO 0Opa30oBaHHsI MO 0Opa3oBaTeNbHBIM IPOTrpaMMaM
WHBAIWAAMHU U JIUIIAMU C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3JI0POBbSI YHUBEPCUTETOM 00ECTICUMBAETCS:

¢ aIbTEPHATUBHON Bepcuel opUIMaLHOTO caiita B cetu «HTepHeT U1 cliaboBUISIINX;

® IIPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO 00y4JaromeMycs He0OX0MMYIO ITOMOIIIb;

® ISl MTHBJIMJIOB U JIUII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS 110 CITYXY — JyOJTHMPOBAHUE BCITYX
CIPaBOYHOW HHGPOPMAIIMM O PACIIUCAaHUM Y4YEeOHBIX 3aHATUH; OOeCleueHUe HaIJIeKaIUMU
3BYKOBBIMH CPEJICTBAMU BOCIIPOM3BEACHNS HHPOPMAITIH;

® JIJIsl ’HBAJIMJIOB U JIUII C OTPaHUYEHHBIMU BO3MOYKHOCTSIMHU 37I0POBbS1, UMEIOIMX HApYILIEHHs OIOPHO-

JIBUTATENIbHOTO ~ aliapaTta, Co3/1aHbl MaTepUATbHO-TEXHUYECKUE YCIOBUSI  00ECTIeUHMBAIOLINe

BO3MOXKHOCTh OECTIPEMATCTBEHHOIO JIOCTyNa OOYyYarolMxcsi B y4deOHblE MOMEIIEHUs, OObEKTY

MUTaHUs], TyaleTHbIE U JIPyrue MOMENICHUs] YHHBEPCHTETa, a Takke MpeObIBaHUS B YKa3aHHbBIX

MIOMEIIEHUSIX (HaJIM4Ue PaCIIMPEHHBIX IBEPHBIX IIPOEMOB, TIOPYYHEHN U APYIHX MPUCTIOCOOICHUIA).
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JIuct u3mMeHeHui (AONOJTHEHUIT)

B paboueiil mporpamMme JUCHUIUINHBI (MOIYJIs)
b1.B./1B.02.01 <«MATEPUAJIbI 1 KOMITIOHEHTbI 3JIEKTPOHHBIX CPEJICTB»
11.03.01 — Paguorexnuka Ha 20 -20 yuyeOHbIi rojg

Ne

/o

Onement (myHkt)P/I1

IIepedyenb BHOCHUMBIX
M3MEHEHUH (JIONIOJTHEHU )

IIpumeyanue

Obcyorcoena u pekomeH008ana Ha 3ace0anul Kageopvi
IEKTPOHUKU U MHPOPMAITMOHHBIX TEXHOJIOTHHA,

MpoTOKOJ Ne

3aBenyrwmmii kageapoi

OT « »

2020 r.

/ P.II. Termmesn /

MO JIINCH

pacuuppoBKa MOMUCH
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