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1. lesn u 32724 0CBOEHHSI TUCHUILIHHBI

Henap u3yvyeHus: TUCHUILIUHBI — GopMHUpOBaHHe 0a30BBIX 3HAHMI, MO3BOJISIONINX OPUEHTH-
pOBaThCs IPU PELICHUH 3a/1a4 BbIOOPA, MOIYYEHHS U aHAJIM3a MaTEpUAJIOB U KOMIIOHEHTOB 3JIEKTPOH-
HBIX CPEJICTB.

3agaun IUCHUILIHHBI:

- O3HAKOMJICHHE C OCHOBHBIMHU THUIIAMHU MATE€pPHAJIOB U KOMIIOHEHTOB 3JIEKTPOHHBIX CPEJNICTB,
BKJIIOYasi CBOMCTBA U MapaMETPhl XapaKTEPU3YIOIIHNE UX;

- (opmupoBaHue 3HAHUI 00 OCHOBHBIX IMPOLIECCAX U SBICHUIX, MIPOTEKAIONIUX B MaTepuaIax
3JIEKTPOHHOU TEXHHKHU;

- pa3BUTHE YMEHHS aHAU3UPOBATh U CUCTEMATHU3UPOBATh HAYUYHO-TEXHHUECKYIO0 HH(OPMAIINIO
NPUMEHHUTEIHHO K 000CHOBAaHHOMY BBIOOPY MAaTEPHAJIOB /ISl KOHKPETHOTO MPUMEHEHUS B TEXHOJIOTUU
U3JIETIMN 3JIEKTPOHHON TEXHUKH C YYETOM CBOWCTB, IKCIUTyaTAllMOHHBIX XAPAKTEPUCTUK U BIIUSHUS
BHEITHUX (PaKTOPOB.

- opmupoBaHUE HABBIKOB TEOPETHUECKOTO U IKCIIEPUMEHTATBHOTO UCCIIEIOBAHMSI OCHOBHBIX
CBOICTB MaTepHaJIOB.

W3y4eHne TUCIUIIIMHBI HAIIPABJICHO HA MOATOTOBKY CHEIMATMCTOB, CIIOCOOHBIX peliaTh Mpo-
0J1eMbl, BOHUKAIOIINE MTPU SKCITyaTalluy U3EIUN AIEKTPOHHON TEXHUKU C YUYETOM 00JIaCTH, TUIIOB
U 33724 po(hecCHOHATLHOU JESTEIILHOCTH B COOTBETCTBUU C MPOPECCHOHATBHBIMU CTaHIAPTAMHU:

—06.005 «Cnennanuct no SKCIUTyaTaluy PaJuodJeKTPOHHBIX CPEACTB (MHKEHEP-AIIEKTPOHHUK )Y,

YTBEPKIACHHBIN NpUKa3oM MUHHCTEpCTBA TpyAa U COLMAIBbHON 3amuThl Poccniickoit dene-

paruu ot 31 uronst 2019 roga N 540n (3apeructpupoBan B Muntocte P® 28 asrycra 2019 ro-

na, peructpaiioHasii N 55756).

— 40.058 «MHxeHep - TEXHOJOT 1O MPOU3BOACTBY M3JETUNA MUKPOIJIEKTPOHUKWY, YTBEPKICHHBIN
nmpukazoM MuHHcTepcTBA Tpyda M coluanbHOM 3amuThl Poccuiickon dDexepanuu  OT

03.07.2019 . Ne 4801 (3apeructpupoBad Muntoctom Poccuu 29.07.2019 r. Ne 55439).

2. Mecro pucuuminnsel B ctpykrype OIIOII BO

JucuuiuinHa «Martepuanbl 1 KOMIIOHEHTBI 3JEKTPOHHBIX CPE/ICTBY» BKIIOYEHA BapUATHBHYIO
gacTh O0soka b1.B.JIB.02.01 ygeOHOro miana moarotoBku 6akanaBpoB o Hampasieanio BO 11.03.01
Pagunorexnuka no npoduinto" MHTErprpoBaHHbIE CUCTEMBI O€30MaCHOCTH".

[IperonaBanre AMCHUIUIMHBI Oa3uMpyeTcss Ha 3HAHUSAX, MOJyYEHHBIX TPU HM3YYCHUH HCIIHU-
wmH(Moaynei): "Marematuka", "®usuka (obmas)", " Xumus'".

OcBoeHnne y4eOHON AUCIUTUIMHBI (MOIYJIs) MaTEepUAbl 1 KOMIIOHEHTHI SJIEKTPOHHBIX CPEJICTB,
HE00X0IMMO Il MOCEIYIOIEro U3y4eHus AUCUUIUINH (MoayJiel): «DNeKTpoHuKay, «OCHOBBI KOH-
CTPYHMPOBaHUSI U TEXHOJOTHH MPOou3BojcTBA POCy», «Pu3nKka 311eKTpOBaKyyMHBIX H TIOJYIPOBOIHH-
KOBBIX MTPUOOPOBY», «DNEKTPOHHBIE MPUOOPBD», a TAKXKE /7Sl BBIIOIHEHUS BBITYCKHOM KBaJTU(pUKAIH-
OHHOM pabOThl U MPUOOPETEHUS 3HAHUM, YMEHUN U HaBBIKOB, KOTOPbIE MO3BOJIAT 00ydaroleMycs ya-
CTHYHO IPOIEMOHCTPUPOBAThH cleytolne 00001meHHbIe TpyaoBble GyHKIMH (OTD):

— JKcIuIyaTanus paauodieKTPOHHON anmapatypsl (mpodeccuoHanbHbiii cranmapt 06.005
«CrnenuanucT Mo 3KCIUTyaTalluyd paguo3JeKTPOHHBIX CPEACTB (MHIKEHEP-3JIEKTPOHUK)», KOJ
B, ypoBens kBanudukanuu -5);

— Pa3paboTka eIMHHMYHBIX TEXHOJOTHYECKHUX MPOLECCOB U PEKOMEHAALMI 10 YCTPAHEHHUIO U
npeaynpe;xkaeHu0  Opaka B NPOM3BOACTBe  M3eJMii MHKPO3JIeKTPOHUKH
(mpoeccronanpubiii ctannapt 40.058 «MmxeHep - TEXHOJOTr MO MPOM3BOJCTBY H3IEIUN
MHUKPORJIEKTPOHUKN», KoJ B, ypoBeHb kBanudukanuu -6).

3. TpeOoBaHus K pe3yJbTaTaM OCBOEHMS JUCUMUILIIHHbI

[Ipouecc n3yueHus: AUCUUIUIMHBI HapaBieH Ha (OPMUPOBAHUE AIIEMEHTOB CIEAYIOLIUX KOM-
nereHuuid B coorBercTBUU ¢ ®I'OC BO u OIIOII BO no ganHoMy HanpaBlieHUIO TOTOTOBKHU:
npogeccnoHanbHbIX komnerenuuii (IIK):
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— Cnoco0eH npoBOJUTH aHAIHM3 MPUYMH Opaka MpH U3TOTOBICHUN U3JEIUNH MUKPOIIEKTPOHUKH U
JlaBaTh PEKOMEHIANNH TI0 UX YCTpaHeHHIo u npenynpexaeHuto - [IKC-3 (mpodeccrnonanbHbIit
crangapt 40.058 MHxeHep-TeXHOJIOr MO MPOU3BOJACTBY U3AETUN MUKPOIIEKTPOHUKH, TPYI0-
Bas ¢pyHkus B/01.6 - Aranu3 npuunH Opaka mpy U3rOTOBJICHUN U3 MUKPOIJIEKTPOHUKA
U pa3paboTKa peKOMEHJALUi 110 UX YCTPAHEHUIO U MPEAYIPEKICHHIO).

KO,Z[ 1 HAUMCHOBAHHUC MHAUKATOPA JOCTUKCHHUA KOMIICTCHIIUU

v TIKC-B3.1. CriocoGeH BBISBISATH TEXHOJIOTHYECKUE (DAaKTOPHI BBHI3BIBAIOIINE ITOTPEITHOCTH H3T0-
TOBJICHUS U3/IETTUNA MUKPOAJICKTPOHUKH.

v TIKC-B3.2. /TaeT npeiosKeHus 110 JIMKBUIANK Opaka B MPOU3BOJICTBE M3/IEIHI MUKPODJIEK-
TPOHUKHU.

v' TIKC-B3.3. [Ipeanaraer BHECEHHE H3MEHEHHI B TEXIIPOIIECC.

B PE3YJIbTATEC OCBOCHUA JUCHUIIJIMHBI CTYACHT OOJIPKCH:

3HaTh:
— Ha3HAYEHUE U XaPaKTEPUCTUKU OCHOBHBIX PaIMOMATEPHAIIOB;
— CBEJIEHUS O TEXHOJOTHH 0a30BbIX MPOIEecCOB mpousBoicTBa POC;
— TPUHIMIBI, METOBI U CPEICTBA BBHIMOJHEHHUS PACUETOB U BHIYUCIUTEIBHBIX paloT;
— Ha3Hau€HHUe, KOHCTPYKIIMH, OCHOBBI TEXHOJOTUU W3TOTOBJICHMS, HKCILTyaTAllMOHHbBIE XapakTe-
PUCTUKH (PYHKIIMOHATBHBIX MATEPHAJIOB U MTACCUBHBIX KOMITIOHEHTOB 3JIEKTPOHHBIX CPEJICTB.
YMmeTh:

MIPUMEHSATD MOTYyUYEHHbIE 3HAHUS O CBOMCTBAX MaTEPHUAJIOB MIPH PEIICHUH 3a/1a4, CBA3aHHBIX C-
BBISIBJICHHEM TEXHOJIOTHYECKHX ()aKTOPOB, OKA3bIBAIOIINX BIMSIHUE HA TIOTPEITHOCTH U3TOTOB-
JICHUS U3JIeTTUHA MUKPOAJIEKTPOHUKH;

— OCYLIECTBJISITh cOOp U aHAIM3 JaHHBIX MO (PYHKIHMOHAIBHBIM M KOHCTPYKIIMOHHBIM CBOMCTBaM

MaTepHUaIoB JIEKTPOHHBIX CPEACTB, HEOOXOMUMBIX /I aHAJM3a MPUUYMH Opaka W3IeTUid MUK-

POSJIEKTPOHUKH.

OTIpE/ICNIATh HEOOXOIUMBIC CpelIcTBa 00ECICUCHHS HAIS)KHOCTH PATUOTEXHHUECKUX CHCTEM C

Y4E€TOM CBOWCTB MaTEpUaoB U (PU3HMUECKUX OCOOCHHOCTEH JEKTPOHHBIX KOMIIOHEHTOB;

— - paboTaTh C COBPEMEHHBIMH CPEACTBAMU U3MEPEHHUS U KOHTPOJIS PAJAMOIICKTPOHHBIMU TIPHOO-
pamu (POII).

Baanern:

METOJIaMH IKCIEPUMEHTAIBHOTO UCCIIEIOBAHUSI OCHOBHBIX CBOMCTB MaT€pHAIOB;

METOAaMH SKCIEPUMEHTATBHBIX MUCCIIEIOBAHUM MapaMeTPOB U XapaKTEPUCTHK MACCUBHBIX KOM-
MTOHEHTOB JIEKTPOHHBIX CPEJICTB.

METOJaMU pacuera 0a30BbIX XapaKTEPUCTUK PATUOMATEPUATIOB U PAIMOKOMIIOHEHTOB, BIIHSIO-
[IMX Ha MapaMeTphl MPOSKTHUPYEMOTO YCTPOICTBA;

— TEPBUYHBIMU HABBIKAMHU MOHTA)Ka, HACTPOUKHU U PETYJIHPOBKH Y3JIOB PAAUOTEXHUUYECKUX
YCTPOICTB U CUCTEM.

4. Conep:kaHue M CTPYKTYpPa JMCIHHILIHHBI
4.1. Conepxxanue pa3iesioB IUCHUNTIHHBI

B tabnuue 1 mpuBoauTCS ONrcaHue CoAepKaHUs IUCLUUIUIMHBI, CTPYKTYPHUPOBAHHOE IO pa3-
JieniaM, ¢ yKa3aHHeM 10 KaXJI0My paszieny (hopMbl TEKYILIET0 KOHTPOJIA: 3aIiuTa JabopaTopHO# pado-
Tol (JIP), komnokBuym (K), Tectuposanue (T).

Tabmuma 1. Codeparcanue pazoenos oucyuniunbol

Kon ®opma
Hamwmeropare Conep:kanue pa3mesa KOMTPOIH- - Terytie:
Ne pasaena p p pyemoii ro KOH-
KOMIIETEH- | TPOJIs
uum (WJam ee




4aCcTH)

Bsenenue
B IUCLUIUIUHY

Knaccudukanus matepuasoB U KOMIIOHEHTOB JJIEK-
TPOHHBIX CpelacTB. McTopus pa3sBUTHS DIIEKTPOHHON
TEeXHUKHU(MaTepuanoBequeckuii acmnekT). OcobeHHo-
CTU CTpOEHHUs TBepAbIX Ted. OCOOEHHOCTH XHMHYE-
CKOH CBSI3U. DJIEMEHTHI CTPYKTYpPHOM KpUCTaIorpa-
¢un. DnemMeHTs 30HHOH Teopuu. OcoOEHHOCTH 30H-
HOUM CTPYKTYphI METAJIOB, MOJYIPOBOAHUKOB U IH-
AIIEKTPUKOB

ITIKC-3

T, K,
JIP

[IpoBoaHUKHM

dusnueckas NpupoAa 3JIEKTPOIPOBOJHOCTH MeTall-
JIOB, TEMIIEpPATypHAasi 3aBUCUMOCTb YJEJIHOIO COIPO-
TUBJICHUS METAJUIOB, CONPOTHBIIECHHE METAJIOB Ha
BBICOKHMX YacTOTaX, BIUSHUE CTPYKTYPHBIX J1€(DEKTOB
Ha YJIeIbHOE CONPOTHUBIEHHE METAJIOB, YAEIbHOE
COMPOTHUBIIEHUE METAITIMYECKUX CIUIaBOB. MeTaisl
BBICOKOM NMPOBOAMMOCTH. MeTaulbl C MOBBIILIEHHBIM
YAEIbHBIM CONPOTHUBIIEHUEM, IMPUIIOU, TEPMOMApHI.
Marepuanbl BBICOKOTEMIIEPATYPHOM CBEPXIPOBOAU-
MOCTH.

ITIKC-3

T, K,
JIP

[TonynpoBogHUKH

CoOcTBeHHbIE U MPUMECHBIE MOJYNPOBOJHUKHU: CTa-
THCTHKA HOCUTENIEH 3apsiaa, TEMIEPATypHas 3aBUCHU-
MOCTb IIPOBOJAMMOCTH IOJYIIPOBOJHUKOB, HEPABHO-
BECHBbIE HOCHUTEIIM 3apsfa, DJIEKTPOIPOBOAHOCTH B
CHWJIBHBIX JJIEKTPUYECKHX MOJAX, 3(pdeKT U auof
I'anna. ba3oBble MOIYNPOBOAHUKOBBIE MATEPUAIIBIL:
KpeMHUH, repMaHuil apcenun rawims, ¢ochun rani-
JIUs: CBOWCTBA, IOJYyYEHUE U IPUMEHEHUE.

ITIKC-3

T, K,
JIP

AKTHUBHBIE
U TIACCUBHBIE
TUDIIEKTPUKU

I[I/I3J'IGKTpI/IKI/IZ noJjesipu3anysi, OCHOBHBIC MCXAHU3MbI
noJrsipu3anu, 3JICKTPOIIPOBOAHOCTDL, JJICKTPUUCCKAA
MMPOYHOCTh, AUDJICKTPUYCCKHUE IIOTCPH. I[PI&]'IGKTPI/I—
YCCKHUEC MaTCpHajibl JJICKTPOHHBLIX CPCACTB. ITaccus-
HBIC OUBJICKTPUKHU: IOJIMMCEPHBI, INIACTMACCBhI, HEOP-
TaHUYCCKUC CTéKJ’Ia, CUTaAJlJIbl, KCpaMHKa. AXTHUBHBIC
AUDJICKTPUKU: CCTHCTOJJICKTPUKH, IIbC303JICKTPUKH,
MUPOIJICKTPUKH, DJICKTPETHI.

ITIKC-3

T, K,
JIP

MarsuTtHele
MaTepHuabl

Knaccudukanuss BemecTB IO MarHUTHBIM CBOM-
ctBaMm. KpuBas HamarHnmumBanus (eppomarHeTuka.
MarautHsIi ructepe3uc. MarHuTOTBEpAbIE U MarHu-
TOMSITKME MaTepHallbl U MX OCHOBHBIE XapaKTepH-
CTUKUA. MarautHele MaTepuanbl  CIEHUAIbHOIO
HasHadyeHus. [IM/] —ctpykrypsl. HaHOKOMITO3UTHEIE
MarHMTHBIE MaTE€pPHUAIIbI.

ITIKC-3

TK,
JIP

ITaccuBHBIE
KOMITIOHCHTBI
AIIEKTPOHHBIX

CPENICTB

PesucTtopsbl, KOHAEHCATOPBI, UHIYKTUBHOCTHU: KJIac-
cu(uKalus, OCHOBHbIEC TapaMeTPhl U XapaKTePUCTH-
KM, 00JIaCTH IPUMEHEHHUS.

IIKC-3

TK,
JIP




4.2. CTpyKTYypa JMCHUILIHHBI

Tabnuna 2. Oowasa mpyooemkocms oucyuniunsvl cocmasisem 3 3auemuwix eounuy (108 uacos)

TpynoémMkocTh, 4achl

Bup padotsl

2

Bcero
ceMecTp
Oo01masi Tpy10eMKOCTh (B 4Yacax) 108 108
KonTakTHas padora (B yacax): 68 68
Jlexumu (JI) 34 34
Jlabopatopusie pa6oTs (JIP) 34 34
CamocrosiTesibHasA padoTa (B 4acax), B TOM 31 31
YyHCcJe M KOHTAKTHAsA:

CaMOCTOSITETbHOE U3yUYECHUE Pa3JIeNIOB 31 31
IloaroroBka M MpoXo:kIeHNe MPOMEKYTOY- 9 9
HOM aTTecTallun
Bua npoMeskyTouHOI aTTecTannu 3ader ¢ OEHKOH

4.3. JleKIIMOHHBIE 3aHATHSA

Tabnuma 3. Ilepeuens nekyuonHwvix 3auamuii

Ne
Tema
n/n
1 2
1 (BBognas). Knaccudukaruss 1 Ha3HAaYCHHUE MAaTEpUAIOB M KOMIIOHEHTOB JJICKTPOHHBIX
CPEJICTB.
2 [IpoBonuuku. Pu3nveckas NpUpoaa MEKTPOIPOBOTHOCTH METAIIIIOB.
3 Co6cTBEeHHBIE M IPUMECHBIE TIOTYTPOBOJHUKHU: 30HHAS CTPYKTYypa, CBOMCTBA U MpUMe-
HEHHE.
4 HepaBHoBecHble HOcuTenu 3apsiaa. ['eHeparus u pekoMOUHaIMs HEPAaBHOBECHBIX HOCH-
TeJIeH 3apsaaa B MOJYITPOBOJHUKAX.
5 JIMPIEKTPUKHU: TONSApU3ALNS, TUAJICKTPUUYECKUE IMOTEPH, 3JIEKTPOIPOBOJHOCTD, AIICK-
TpHUYecKasi MPOYHOCTh U 00JIACTH MPUMEHECHHSL.
5 [TaccuBHbIE M aKTUBHBIE JUAJICKTPUKU: OCHOBHBIE CBEJICHHS O CTPYKTYpe U (hU3MUYECKHX
CBOICTBAX, NOJYYEHHE U IPHUMEHEHHUE.
7 MarHuTHbIe MaTepUaIbl: IPUPOJIAa MArHETU3Ma, OCOOCHHOCTH TIOBEJICHUS PA3TUYHBIX
MaTepHaJoB B MATHUTHOM I0JI€ ¥ 00JIACTU PUMEHEHUSI.
2 [TaccuBHbBIE KOMIIOHEHTHI 3JIEKTPOHHBIX CPEACTB( PE3UCTOPHI, KOHIEHCATOPbI, HHIYK-
TUBHOCTH): IPUHLIUI pabOThl, OCHOBHBIE TAPAMETPHI U IPUMEHEHHUE.
4.4. IIpakTnueckne (CeMuHapcKue) 3aHATHS
[TpakTiueckue 3ansatus (CeMUHApCKUE 3aHATHUS) HE MTPETyCMOTPEHBI IPOTPaMMOi
4.5. JlabopaTopHbie padoThI
Tabnuna 4. Ilepeuens nabopamopusix pabom
Ne /i HaumenoBanue 1abopatopHbix paboT
1 Omnpenenenue TUNa MPOBOJUMOCTH MOTYyIPOBOIHUKOBBIX MAaTEPHUATIOB
2 N3mepenue 31eKTporpoBOAHOCTH MIIEHOUHBIX MOTYTPOBOIHUKOBBIX CTPYKTYP




N3mepenue BpeMeHu »KM3HA HEOCHOBHBIX HOCUTENEH 3apsiaa

4 Onpenenenne KOHUEHTPALMU HOCUTENEH 3apsaaa 1o usmepenusam DJ1C-Xoinna
5 HccnenoBanue CBOMCTB MArHUTOMSITKMX MaTEpPUaIoB
4.6. CamocTosiTe/IbHOE U3yYeHUE Pa3/1eJ0B QU CIUILIHHbI
Tabnuna 5. CamocmosamenvHoe uzyuenue pazoenos OUCYUnIUHb
No
i Bormpocsl, BBIHOCUMBIE Ha CAMOCTOSITEILHOE U3yUECHHE
1 Bune! kpuctasmmmueckux cucreM. Pemerku bpase.
CnaBbl BBICOKOTO conpoTuBieHus. [Ipunon. HemeTtannnueckue npoBoAsIIUE CILIABHI.
2 MeTtanibl BHICOKOH MPOBOAUMOCTH. METaJJIbl ¢ TTOBBIIICHHBIM YACIBHBIM COMTPOTHB-
JIEHUEM
3 CBepXIpoBOASIIINE MATEPUATIBI U CIIJIABBI M KOHTAKTHBIE MaTEPHAJIbl: OCHOBHBIC Xa-
PaKTEPUCTUKH U 00JACTH IPUMEHEHHSL.
4 [TonynpoBoauukoBbsie coenuHenus A2B6, A4B6 1 TBepible pacTBOPHI HA KX OCHOBE:
OCHOBHBIEC CBOMCTBA, MOTy4YeHHE U 00JaCTH MIPUMECHECHHSI.
[TaccuBHBIE OMANEKTPUKHU( JIJAKU, KOMIIAYH/IbI, TOJIUMEPHI, CTEKJIA): MEXaHUYECKHE,
5 TEIUIOBEIC, ANEKTPOPU3NUECKUE U PUINKO-XUMUYECKUE CBOMCTBA. AKTUBHBIC TUAJICK-
TPUKH (3JEKTPEThI, MUPOITEKTPUKH): OCHOBHBIE CBOMCTBA U MPUMEHEHHUE.
6 Onekrpetsl. Kuakue kpuctayaisl. MaTtepuaisl 1715 TBEPAOTEIbHBIX JIA3€POB.
7 MarHuTomMsrkue 1 MarHUTOTBEP/IbIE MAaTEPHAIIBI: OCHOBHBIE XapaAKTEPUCTUKHU U MIPH-

MCHCHHNC.

4.7. KypcoBasi padora

KypcoBas pabota He npeycMOTpeHa IporpaMMoii.

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

OrneHOuHBIE MaTepHalIbl AJIs TEKYIIEero, pyOeXHOTro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOU-
HOMW aTTeCcTaly CTYACHTOB 10 TUCIHIUTHHE OMPEACISIOTCS YUYeOHBIM IIAHOM 00pa30BaTENbHOM MPO-
rpaMMbl M JEHCTBYIOIIUM IOJIOKEHHEM O OaJlJIbHO-pPEHTHHIOBOM CHUCTEME aTTeCTallud CTYIEHTOB
oOydaromuxcsit 1Mo mnporpammam Bbiciiero oOpaszoBanusi Kabapauno-bankapckoro yHuBepcurera
(ITpuxaz Ne 159/0 ot 31 aBrycra 2017r.). IIpu arTectanuu o0y4aromuxcs OLEHUBAETCs] Ka4eCTBO pa-
00THI Ha 3aHATHAX (YMEHHE BECTH JUCKYCCHIO, CIIOCOOHOCTh YETKO (POPMYIHPOBATH CBOM MBICIH),
YPOBEHb MOJATOTOBKHM K CaMOCTOSTEIbHOM NEesATEIbHOCTH, KA4eCTBO BBINOJIHEHUS 3aJaHui (KypcoBOH
paboThI, TA0OpaTOPHBIX PaboT U np.). Tekymwii U pyOeKHBIH KOHTPOJIh YCIIEBAEMOCTH CTYJACHTOB I10
JUCLHUIUIMHE TPOBOJUTHCS MO TPEM KOHTPOJbHBIM ToukaM. B konue 1/3 cemectpa 1-1 KOHTpOsbHas
TOYKa, BTOpast KOHTPOJIbHAS TOYKa- KOHeIl 2/3 cemecTpa, a TPeThsl KOHTPOJIbHAS TOYKa MOCIICTHUE JIBE
Henenu cemectpa. Pacrpenenenue 6aiioB B pamMKax OajUIbHO-PEUTHHIOBON CHCTEMBI aTTECTALUU

U IIPOMEKYTOYHOM aTTeCTALUM

CTYACHTOB IMPUBCACHO HUXKC!:

Tabnuna 6. Pacnpeodenenue 6annoe mexkyuje2o u pyoesicHo20 KOHmpois

Ne O6masn 1-11 TOuKa 2-51 TOUKA 3 Touka
cymMma
1. | Texkymuii KOHTPOJIb
MIOCEIEHNE 3aHATUHI 10 Gai- 3 3 4
JIOB Oanna Oaina Oaia
BBIIOJIHEHHE U 3alUTa J1abo- 21 7 7 7




paTOpHBIX paboT 0an OaJIoB 0aJ10B OaJI0B
2. | PyOexHblii KOHTPOJIb
TECTUPOBAHUE 15 6an- 5 5 5
JIOB OayioB 0aJII0B OayIoB
KOJIJIOKBUYM 24 8 8 8
Oaia OajioB 0aJII0B OayIoB
Hroro 70 23 23 24
0a,1J10B O0aia f0asia o0aa

5.1. KoniokBuym

B cemectpe npoBoasATcs 3 KOMJIOKBUYMA, KaKIIbIM U3 KOTOPBIX OLIEHUBAETCA B mpenenax ot 0
no 8 6amnoB. Takum 00pazoM, MakCHUMalbHOE KOJUYECTBO OAJIOB, KOTOPHIE MOXKET MOJIYYHTh CTY-
JICHT MPU YCIOBUH YCTICIIIHOM CIa4M TPEX KOJJIOKBUYMOB PaBHO 24.

Ha xomnokBuymMax KOHTPOJHMpYETCS (OPMHPOBAHUE DIIEMEHTOB MPOQECCHOHATIHHON KOMIIe-

teriuu [1K-3. Hukxe npuBeaeH npuMepHBI NepedeHb BOMPOCOB U 3aIaHUI, BBIHOCUMBIX HA KOJIO-
KBHYMBI:

1-xonnoksuym (Pazoen 1,2):

1. Kakue KpuTepuu UCTIONIB3YIOTCS I KIaCCU(PUKALMU MaTEPUAIOB 3JIEKTPOHHBIX CPEICTB?

2. Knaccudukarus MaTepraioB 110 MarHUTHBIM CBOMCTBaM M MX OCHOBHBIE OCOOCHHOCTH.

3. Knaccudukaiys noaynpoBOJHHUKOBBIX MaTEPUAIOB 10 CTPYKTYpe, TUIY IPUMECH, YPOBHIO COJep-
YKaHUS IPUMECH.

. Knaccudukanus MeTamioB 1 MeTaNIMYECKUX CIIaBoB. KpaTko onucaTh CBOMCTBA KaXKI0M IPYTIIIHL.
. CxeMaTu4ecKH onucaTh 30HHYIO CTPYKTYpPY METaJUIOB, OJIYTPOBOJHUKOB U TUAJIEKTPUKOB.

. Buasl kpucTamIn4ecKux CUCTEM.

. JledexTsl B TBEPABIX KPUCTATNYECKUX MaTepHasax.

. Matp kiaccu(uKanuio U Ha3HaAYEHUE MACCUBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX CPEJICTB.

. Matb xiaccuukanuio 1 Ha3HaAYE€HUE AKTUBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX CPEJICTB.

10. OmnucaTh MOJEIH IEKTPOIIPOBOTHOCTH METAIJIOB B PAMKAX KJIACCHUECKOTO MPHUOIMKECHHUS.

11.  OcoOeHHOCTH AIEKTPONPOBOJHOCTH METAUNIMYECKHUX CcTuiaBoB. [IpaBuno JIunae u 3akon Konma-
Heitmana.

12. Tlpunowu: kinaccudukamms , CBOUCTBA M 00JIACTH MPUMECHECHHS.

13. MeTanibl BBICOKOUM MPOBOAMMOCTH.

14. SIBnenne cBepxXnpoBOAUMOCTH. JlaTh KpaTKyro XapakTtepucTtuky: CeepxnpoBoanuku lu II-pona.

15. MeTanibl 1 METAILTMYECKUE CILIaBbl BBICOKOTO CONMPOTHUBIICHHUS.

O 0 3 O L

1-konnoxeuym (Pazoen 3,4):

1. [laiiTe onpeneneHrne COOCTBEHHOTO W MPUMECHOTO TMOJIYIIPOBOIHUKA. 11300pa3uTe 30HHYIO CTPYK-
TYpY COOCTBEHHOTO MOJYTIPOBOIHUKA, JIOHOPHOTO U aKIENTOPHOTO MOJIYIIPOBOIHUKA.

2. O0bsACHHUTE, KaK HAUTH KOHIIEHTPAIIMIO OCHOBHBIX M HEOCHOBHBIX HOCHTEIICH 3apsiaa B AJIEKTPOH-
HOM HOHprOBO,Z[HI/IKe C I/I3BCCTHOI\/JI CTCIICHBIO JIGFI/IpOBaHI/IH Ha y‘-IaCTKe HUCTOUICHUA HpI/IMeCI/I.

3. O0BsicHUTE, KaK HAWTH KOHIIEHTPAIIMIO OCHOBHBIX WU HEOCHOBHBIX HOCHUTEJICH 3apsiaa B JIBIPOYHOM
HOHprOBOI[HI/IKG C HSBGCTHOﬁ CTCIICHBIO JIeFI/IpOBaHI/I}I Ha y‘{aCTKe HNCTOILIICHUA HpI/IMCCI/I.

4. M300pa3ute TeMrepaTypHy 3aBUCUMOCTh PABHOBECHOM KOHIICHTPAIIMK HOCUTENEH 3apsiia B c0o0-
CTBEHHOM TOTyTpoBOogHUKE. OOBSICHUTE, KaK 10 3TON 3aBUCUMOCTHU OIPEICIUTh IUPUHY 3arpe-
IIEHHOM 30HBI MOTYTPOBOHHKA.

5. 300pa3ure Ka4eCTBEHHO TEMIIEPATYPHYIO 3aBUCUMOCTh PABHOBECHOU KOHIIEHTPAIIUU SJIEKTPOHOB
B JIOHOPHOM TIOJYIIPOBOJHUKE B IIMPOKOM HMHTEPBAJIE TEMIIEpaTyp. YKaKUTE TEMIIEpaTyphl HC-
TOLICHUS PUMECH U TIepexo/1a K COOCTBEHHOM MPOBOIUMOCTH.

6.0T KakMxX XapakTEePUCTHK IOJIYMPOBOJHMUKOBOTO MarTepuajga 3aBHUCHUT TeMmIlepaTypa HCTOIICHUS
npumecu?



7.3anuiuTe ycIoBHE KBAa3MHEUTPAIbHOCTH JJIsl MOJIyHNPOBOJHHUKA, JIETMPOBAHHOIO OJHOBPEMEHHO
JIOHOPHOM M aKLIENTOPHOH MPUMECHIO.

8. CKOJIBbKO 3JIEKTPOHOB HaXOJUTCs Ha ypoBHE dDepMU B COOCTBEHHOM IOJYIPOBOAHHUKE MPH KOM-
HaTHOH Temnepatype?

9. 00bsicHUTE, KaKkas W3 JABIPOK OOsiaaeT OOJbIIEH dHEpruei: B IIEHTPE BAJCHTHOW 30HBI WIH Y €€
MOTOJIKA?

10. YcraHoBUTE B3aMMOCBS3b MEXAY JTOHOPHBIM MJIM aKLIEITOPHBIM MOBEIEHUEM NpUMECEH 3amelie-
HUS B KOBAJEHTHBIX MOJIyIPOBOAHUKAX U BaJIEHTHOCTBIO IPUMECHOTO aTOMa.

11. O0BsicHUTE, KaK ONPENEIUTh TUIl OCHOBHBIX HOCUTEJNIEH 3aps/a B MOJyIPOBOJIHUKE 110 U3MEPEHU-
ssm DJIC Xomna.

12. O0BsicHUTE, KaK ONPENEIUTh TUIl OCHOBHBIX HOCUTEJNIEH 3aps/a B MOJYIPOBOJIHUKE 110 U3MEPEHU-
am tepmo-O/1C.

13. KakoBO OTHOIIIEHUE 3JIEKTPOHHOTO TOKA K JBIPOYHOMY B cOOCTBEHHOM repmanuu npu T=300 K?

14. KakoBO OTHOIIIEHHE JIEKTPOHHOTO TOKA K ABIPOYHOMY B COOCTBEHHOM apcenue rammums T=300?

15. Bcerna nu MOKHO yTBEp’KIaTh, YTO Mbl UMEEM JEJIO C COOCTBEHHBIM IOJYNPOBOJHUKOM, €CIIH
€ro yAeIbHOEe CONPOTUBICHHUE OJIU3KO K coocTBeHHOMY? [Touemy?

16. HazoBuTe OCHOBHBIE MEXAHU3MBI PACCESIHUSI HOCUTENEH 3apsiia B MOIypoBoAHUKaX. KakoBbl amis
9TUX MEXaHU3MOB TeMIIEpPATypHbIE 3aBUCUMOCTH MOJIBUKHOCTU?

17. JlaiiTe CpaBHUTENBbHYIO XapaKTEPUCTUKY KPEMHHUS U Te€pMaHUs KaK MaTEPUAJIOB 3JIEKTPOHUKH.

18. HazoBuTe OCHOBHBIE 00J1ACTH NPUMEHEHUSI KPEMHHUS U TEPMaHUs B SJIEKTPOHHON TEXHHKE.

19. OxapakTepusyiiTe KpPUCTAIUIMUECKYIO CTPYKTYpy M XHUMHUYECKYIO CBSI3b B IOJIyIPOBOJHHKAX
AIIIBV.

20. [ToueMy y aHTEMOHHIa UHAUSL COOCTBEHHAS yACTbHAS MMPOBOJAUMOCTD ONPEACISAETCS TOIBKO KOH-
LEHTpalHen 3JIEKTPOHOB, a BKJIAJOM JIBIPOK MOXKHO MTPAKTUYECKH NpeHeopedb?

3-xonnokeuym (Pazoen 5,6):

1. HazoBuTE OCHOBHBIE MEXaHU3MBI ITPOOOS TBEPABIX TUIIEKTPUKOB.

2. Kakoil MexaHnu3M npo0osi XapaKTepeH AJIsl IUAIEKTPUKOB IPU UMITYJIbCHOM BO3CHCTBUHU BHICOKOTO
HanpsHKeHUs?

3. Kak oueHHUTh HanpsHKeHHUE TETJIOBOTO MPO00s AUIIEKTPUKA?

4. Yto Takoe mudnekTpudeckue notepu? Kakue (HakTopbl BIUSIOT HA JUAICKTPUUECKUE TMOTEPH B
TBEPABIX JUAJIEKTPUKaAX?

5. INonumepHbIe TUANEKTPUKH: 00IIas XapaKTepUCTHKA U IPUMEHEHHE B AIEKTPOHHON TEXHUKE.

6. Kakoli U3 NOJMMEPHBIX TUAIEKTPUKOB cUIbHEE HarpeBaeTcs B BY anekTpuyeckoM mnose: noaud3Th-
JIEH WIH MMOJUBUHUIXJIOPUA?

7. U3 xakoro Mmarepuana Bsl npemyaraere usroroButh uzonarop CBY paszpema: u3 monurer-
padropaTriiena unu nonudTUieHTepedTanara? [louemy?

8. Ouenute HampspkeHUe MPoOOst s TUICHKU MOJUMMHIA TONIUHONH 50 MKM B OJJHOPOJHOM 3JIEK-
TPUYECKOM TIOJIE.

9. Ouenute HampsHDKEHUE TPOOOS TSI TUICHKH MOMHATHIICHA TouHOM 100 MKM B OJTHOPOTHOM 3JIEK-
TPUYECKOM IIOJIE.

10. MHcnonb3ys cnpaBOYHbIE JaHHbIE, HAWAUTE OTHOIIEHUE YAEIBHBIX TUAIEKTPUYECKUX MOTEPH B
nonudTuieHe u [IBX npu oJMHAKOBBIX YCIOBUSAX SKCILTyaTallMH.

11. HaiiguTe yaenbHbIe AUAICKTPUUECKHE TOTEPH B IVICHKE JIABCAHA MPH HAIPSDKEHHOCTH 11071t 10°
B/M Ha yactore 1 MI1.

12. BnusiHue cocTaBa CTEKJIa HA €ro CBOMCTBA.

13. Krnaccudukaius cTEKOJ MO0 TEXHUISCKOMY Ha3HAYEHUIO.

14. Haiigure OTHOLICHHE TEMIEPATYPHBIX KO3(DPHUIMEHTOB pacIIMpEeHUsl 3JIEKTPOBAKYYMHBIX CTe-
koJ1 Mapku C37 u C90.



15. Jng xakoro w3 mMaTepuaioB (KBapll WIM CUJIMKATHOE CTEKJIO ¢ OosbliuM coaep:kanuemM Na20)
IIMpE UHTEPBAI pa3MsIrdeHus?

16. Knaccudukaiys MarHUTHBIX MaTEPUAJIOB 110 CBOWCTBAM U TEXHUYECKOMY Ha3HAUECHHUIO.

17. Kakue MarHMUTOMsTKHE MaTepualbl UMEIOT BBICOKOE 3HAUEHHE MAarHUTHOW MPOHHUIIAEMOCTH B
CJTa0BIX MArHUTHBIX MOJISIX?

18. KakoBo BiMsHHE KPEMHUS HA CBOMCTBA IEKTPOTEXHUYECKON CTaIH?

19. KakoBbI 4aCTOTHBIE XapaKTEPUCTUKN BBICOKOITPOHHUIIAEMBIX M HU3KOTIPOHHUIIAEMBIX (heppUTOB?

Memoouueckue pekomenoayuu

[Ipu moAroTOBKE K KOJUIOKBUYMY CJIEIYET, MPEXKIE BCEro, MPOCMOTPETh KOHCHEKTHI JIEKIUN U
OTMETUTh B HUX UMEIOIIHMECS BOIIPOCHI KOJUIOKBUYMa. Eciii Kakue-To BOMPOCH! BEHIHECEHBI IIPENOAaBa-
TEJIEM Ha CaMOCTOSATENIbHOE M3y4eHHE, CIeIyeT o0paTuThes K yueOHOU JnTepaTrype, peKOMEHIOBaH-
HOM MpernosiaBaTeaeM B KaueCTBE UCTOYHUKA. [Ipy MOArOTOBKE K KOJUIOKBUYMY TaKK€ PEKOMEHIYET-
Csl TOCEIIEHNE KOHCYJIbTAUM JUIsl CBOEBPEMEHHOT'O CHATHUSI BO3HUKILKX BOIPOCOB B MpoOILIECcCe MOATO-
TOBKH. KOJIJIOKBIYM NPOBOAUTHCS B BHJIE YCTHOT'O OIIPOCa U COOECEJOBAHUS CO CTYAEHTOM.

Kpumepuu oyenusanus

CreneHp MMOATOTOBJICHHOCTU CTYACHTA Ha KOJJIOKBUYMC OLCHHUBACTCA 110 CJICAYIOINIUM KPHUTC-
PUAM: - AAICHOCMb, YemKoCnb U 00KA3AMENIbHOCHb UBIONCEHUS. OMEEMO8 HA eonpocsl, - gnaodenue cne-
YUAIbHbIMU MEPMUHAMU, CUCMEMHOCNb 3HAHUL N0 meme KoJliokeuyma. Hixe IMPpUBCJCHA MIKaJa
OLICHUBaHUA.

Tabnuua 7. Kpumepuu oyenusanus cmyoenma Ha KOJIOKEUYME

Onenka

2 day1a 4 0as1a 6 6as10B 8 6a10B
«HeynoBJIeTBOPUTEILHO» | «YI0BJIETBOPUTEILHOY «Xopomro» «OTINYIHO»

Crynent He 3HaeT | CtygeHT — moBepx- | CtyaeHT xopomro 3HaeT Ma- | CTyJeHT B moJi-
3HAQUUTENIbHOM YacTU | HOCTHO 3HAeT BO- | TepUaj, T'PAaMOTHO M MO CYy- | HOM o0Bneme
BOITPOCOB, JIOIYCKAa€T | MPOChl  KOJUIOKBUY- | IIECTBY M3JAraeT ero, JOIyC- | 3HaeT Marepual,
CYIIECTBEHHBIC OIINO- | Ma, JOMYCKAeT He- | Kasi HeKOTOpPhIE HETOYHOCTH B | TPAMOTHO H TI0
KM B OTBETaX Ha BO- | TOYHOCTH B OTBETE | OTBETE HA BOIPOC CYILIECTBY H3Ja-
MPOCHI Ha BOIIPOC raeT ero, He J0-
myckas — cyuie-
CTBEHHBIX  HeE-
TOYHOCTEN B OT-
BETE Ha BOIPOC.

5.2. TecThl

TectupoBaHue o U3y4aeMbIM pasjesiaM MpoBoAUTCs 3 pasza B ceMmecTp. Ha Tectax KOHTponupy-
ercst popMHupoBaHUe dIeMEeHTOB Tipodeccronansuoit komneteHuu [TIKC-3. Hmwxke npuBeners oOpas-
Bl TECTOBBIX 3aJaHUN:

Obpasyvl mecmoguix 3a0aHUIL:
3adanue 1. Ilpu 00pa30BaHUN ... CBSA3H MPOUCXOTUT 00OOIIECTBICHUE BAICHTHBIX JIEKTPOHOB B3aH-
MOJIEUCTBYIOIIMX aTOMOB B 00BbEME BCETO KpUCTaIa.

+: MeTaIIM4YECKOU
3adanue 2. Cuiibl, BOSHUKAIOIINE MEXAY AUIOIbHBIMU MOJIEKYJIaMU, Ha3bIBAIOTCS: . . .

+: OpUEHTALHOHHBIMU

- UHIYKIIMOHHBIMU

-: TUCTIEPCUOHHBIMU

10



W,

3aoanue 3. Fy_;(W,T)=|1+ e[ kol J - bynkuus pacnpenenenus Gepmu — upaka, rue Wr —...

-1 CpeIHssl DHEPIuUs JIIEKTPOHA
+: 3Heprus Pepmu
-1 DHEpPrus COCTOSHMS Ha THE 30HBI IPOBOJUMOCTH

3aoanue 4. Temneparypa [lebast 1y OOJNBIIMHCTBA METAILIOB JISKUT B MpEJeax ...
-: 100-200 K
+:400-500 K
-: 1000-1500 K

3aoanue 5.

lgg

i Iy | f
1 Tt
¥poBeHE obbeMHOro obpazna
| |

| | Iy
Ha rpaduke npencraBneHa 3aBUCUMOCTD yIETLHOTO COMPOTHBIICHUS METAINTUYECKON TUICHKH OT €€
tonuuHbl. Ha ydactke [1I oTBeTCTBEHHBIMH MEXaHU3MaMH 3a MEPEHOC 3apsA0B SABISIIOTCS: ...
+: TEPMOIJIEKTPOHHAS SYMHUCCUSA
+: TYHHEJIMPOBaHUE
-: anextpoauddyzus
-: yJaapHas HOHM3alus

3aoanue 6. CornacHo teopuu BKIII mmpuna sHEpreTHUeCcKOM eI CBEPXIPOBOTHUKA TTPU KPUTHYIEC-
CKoH TeMIrieparype nepexona T¢ paBna: ...

+:3.52kTc

- kTe

= (%)ch

3adanue 7. K matepuanaM BbICOKON MPOBOJIUMOCTH OTHOCSATCS: ...
+: Meb
- KOOaIbT
-: TUTaH
-1 JKEIe30
-: OJIOBO
+: 30JI0TO

3adanue 8. IlonynpoBOAHUK, B KOTOPOM BIHMSIHUEM MIPUMECEH Ha 3JIEKTpoPHU3NIECKIe CBOHCTBA MOXK-
HO MTpeHeOpedb HA3BIBACTCS: ...
+:c00CTBEHHBIM

3aoanue 9. B nonynpoBOAHUKE 7 - TUIIA YCIOBUE 3JIEKTPOHEHTPATbHOCTH BBIPAXKAETCsI COOTHOIIECHU-

- =Po

. py=n,+N,
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+
nn:pn+Nd

+:

L Pp,+N;j=n,+N,

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

[IpuBeaeHbBI TUTIOBBIE TEMIEPATYPHBIE 3aBUCUMOCTH KOHIIEHTPALlUK HOCUTENEH 3apsaa s MOJayIpo-
BOJHUKA 71 — TUIIA C PA3JIUYHBIM YPOBHEM JIETUPOBAHUS Ny1, Ny2, Nygs.

O061acTh ... OTHOCUTCS K TEMIIEPATYPHOMY MHTEPBATY HUCTOIICHUS TPUMECEH.

+: 11

-1

- 110

3aoanue 11. PaccTaBpTe MaTepuabl 10 BO3PACTAHUIO ITTMHBI BOJIHBI MAKCUMYyMa COOCTBEHHOTO TTO-
TJIOIICHUS

D1: repmanuii

D2: kpemHunit

D3: apcenua ramius

3aoanue 12.

- E
[IpuBeneHa TunoBas 3aBUCUMOCTD IJIOTHOCTH TOKA 4€pe3 MOJIYIIPOBOJHUK ¢ MHOTOJIOJIMHHON CTPYK-
TYPOI 30HBI IPOBOJUMOCTH OT HAIPSHKEHHOCTH TIOJIS.
HpOBO,Z[I/IMOCTB y‘-IaCTKa ve OHpeI[eJISICTCH JBUXKCHUECM TSXKCIbIX BHCKTpOHOB.
- a
-b
+:c

Memoouueckue pexomenoayuu

Tecmwl — 3TO BONPOCH WX 3aJIaHMs, TPEyCMATPUBAIOIINE KOHKPETHBIN, KPATKUM, YETKUM OT-
BET HA UMCHOIIUECA 3TaJIOHBI OTBETOB. HpI/I CaMOCTOSITEIILHOU NOATOTOBKC K TCCTUPOBAHUIO CTYACHTY
HEOOXOINMO:
a) TOTOBSICh K TECTUPOBAHHIO, MpopadboTaTh MHOOPMAIMOHHBIA MaTepuasl MO JUCLUIUIMHE.
[TpoKOHCYIBTUPOBATHLCS C MPEIOaBaTeIeM 10 BONPOCY BbIOOpa yueOHOU TUTEpaTyphl;
0) 4eTKO BBISICHHTE BCE YCIIOBHUS TECTHPOBAHHs 3apaHee. 3HaTh, CKOJIBKO TecTOB Bam Oyner
MPEJI0KEHO, CKOJIBKO BPEMEHH OTBOAMTCS HA TECTUPOBAHUE, KAKOBA CUCTEMAa OLIEHKU Pe3y/IbTaToOB U
T.J.
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B) IpHUCTynasi K paboTe ¢ TeCTaMH, BHUMAaTEIbHO U J10 KOHLIA IPOYTUTE BOMPOC U Ipejiarae-
Mbl€ BapHaHThl OTBETOB. BriOepuTe nmpaBuiibHbIE (MX MOXKET ObITh HECKONIBKO). Ha oTnenbHOM nucTke
OTBETOB BBHIMHIINTE U(PPY BOMpoca U OYKBbI, COOTBETCTBYIOIIUE MTPABIIILHBIM OTBETAM;

I') B IpoIlecce pelieHHs KeaaTeabHO MPUMEHATh HECKOJIbKO IMOJXOI0B B PEIICHUM 3aJaHMUS.
OTO MO3BOJISIET MAaKCUMaJIbHO TMOKO ONEpHpOBaTh METOJAMU PELICHMs, HAXOAs KaKIbli pa3 ONTH-
MaJIbHbIN BapHaHT.

1) ecau Bel BeTpeTuinu upe3BblYaiiHO TpyAHbIHN 171 Bac Bonpoc, He TpaThTe MHOTO BpEMEHU Ha
Hero. [lepexogute k 1pyrum tectaM. BepHuTech K TpyJHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeNbHO OCTAaBbTE BpeMs Ui MPOBEPKU OTBETOB, YTOOBI M30€kaThb MEXaHUYECKUX
OLIMOOK.

Kpumepuu oyenusanus

Tabnuua 8. Kpumepuu oyenusanus pe3yiomamos mecmuposanus

Onenka
HEYJIOBJIETBOPUTEIIBHO YIOBJIETBOPUTEIBHO XOPOIIO OTJIMYHO
0 6amioB 3 bamna 4 banna 5 b6amioB
Menee 50 % mnpaBunbHO BbI- | 50-70%  mpaBuibHO | 71-85% npaBuib- | 86-100% mnpaBuib-
MIOJTHEHHBIX 3a/1aHUi. BBINOJIHEHHBIX 33/]a- | HO BBIMOJIHEHHBIX | HO  BBINOJIHEHHBIX
HUH. 3aIaHUM. 3a1aHUM.

5.3. 3apanus nuis1 1a60PATOPHBIX 3aHATHI

(Konmponupyemasn komnemenyus [IKC-3)

JIaGopaTopHBIA TPAKTHKYM SBIISIETCS] BAXKHBIM JIEMEHTOM OOy4YeHHS, T.K. IPUBUBACT HABBIKU
CaMOCTOSTENILHOW PabOThI Ha pa3IMYHOM JIAOOPATOPHOM 00OPYIOBAHNH, YMEHHUE TIOJIb30BaThHCS pa3-
JUYHBIMHA U3MEPHUTEIBHBIMH IPUOOPAMH U HHCTPYMEHTAMH, TIPAKTHYECKOTO OCBOCHUS Pa3InYHBIMU
METOAMKAMU U3MEPEHUS MapaMeTpOB MaTepHaIoB. B paMkax TUCHMIUIMHBI CTYIEHTHI JOJDKHBI BbI-
HOJIHUTH 8 1a00PaTOPHBIX paboT, OXBATHIBAIOIINX MPAKTUYECKU BCE Pa3/IeiIbl TEOPETUIECKOTO Kypca.
Jnist pyKOBOZICTBA 1O J1a00OPaTOPHOMY MPAKTUKYMY CTyJAEHTaM mpeiaraercs yaueoHoe nocodue(/.C.
["aeB Matepuaibl 35eKTpoHHOM TexHUKH. JIabopatopHsiii npaktukym/ JI.C. Taes, P.I1I. Temes- Hamnb-
yuk: Kab. bank. Yu-T, 2016- 99c¢., pexxum noctyna: http:/lib.kbsu.ru/ - bubnuorexa KbI'Y), B koTo-
POM J1aHO TOJTHOE ONHCAaHKUE PadoT.

Ipumep munogoii 1abopamopHoll pabomul

«/3MepenHne BpeMeH! KM3HU HEOCHOBHBIX HOCHUTENEH 3apsian
Lenb paGoTHI:
1. O3nakomyieHue ¢ (POTOIIEKTPUUECKUMH CBOMCTBAMH MOJIYIIPOBOTHUKA.
2. DKCHEpUMEHTAIBHOE OINPEACIICHUE BPEMEHU KU3HU HEPABHOBECHBIX HOCUTEJIEH B MOJIYNPO-
BOJHHMKOBBIX 00pa3iiax METOJOM peslakcaluu (POTOMPOBOAUMOCTH.

Konmponvnvie sonpocwi u 3a0anus ona oonycka u coauu pabomsi

1.Kakue HocuTenu 3apsiaa Ha3bIBAIOTCS PABHOBECHBIMHU, a KAKUE - HEPABHOBECHBIMU?

2. [IpuBeaute cxemy JIabOpaTOPHOTO CTEHAA JUTSI U3MEPEHUSI BPEMEHH KU3HU HOCUTENEH 3apsa.
3. IlepeunicnuTe MEXaHU3MBI TTOTJIONIEHUS M 1ANTE KPATKYIO XapaKTEPUCTHUKY.

4. ITpumenenue 3akoHa 3akoH byrepa-Jlambepra- bepa Ha npakTHKe.

5. Kakne MexaHnu3MBbI TeHEpAIy MPUBOJIAT K IMOSBJICHUIO CBOOOIHBIX HOCUTENCH 3apsaa?

6.Uto Takoe BpeMs KU3HHU HOCUTENEH 3apsiaa’?

7. NaiiTe onpeaeneHue u3aydaTeaIbHON 1 0e3u3TydaTeIbHON peKOMOUHAIINH.

8. KakoBbl 0oCHOBHBIE MeXaHU3Mbl pekoMOuHarun HH3?

9. BriBeuTe BhIpaKeHUE, ONMUCHIBAOIIEE Cr1al (POTOMPOBOIUMOCTH.

10. Kak meHsieTcs BpeMsl )KU3HU HOCHUTEJIEH 3apsi/ia ¢ YBEIMYEHUEM KOHIEHTPALIMN IPUMECH?

Memoouueckue pexomenoayuu
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[Tepen nayasioM 1a0OpPaTOPHOTO MPAKTHUKyMa MPOBOJUTHCS BBOJHOE 3aHsTHE. B paMkax BBOA-
HOTO 3aHSATHUS CTYJEHTHI 3HAKOMSTCS ¢ JabopaTropueit, mpOXOAsST BBOAHBIA MHCTPYKTaX MO TEXHUKE
0e30MmacHOl pabOTHI C K3MEPHUTEIHLHBIM 000PYIOBAHUEM U MTOKAPHOU OE30TACHOCTH, 10 HUX JOBOIST-
Csl LIETU U 33/1aYd MPaKTUKyMa, OpraHMu3allysl W MOPSIOK BBIMONHEHUs padot. [Ipu HeoOxomumocTu
bopMHUPYIOTCSI KOMaH/BI JUIsl BBIMIOJTHEHUST paO0T MaJbIMH TPYTIIIaMHu.

BrimonHeHmne ka0t 1abopaTopHoit paboThl CKIIABIBACTCA U3 CIASAYIOUINX ATAIMOB.

1. CamocTosiTeIbHASI TIOATOTOBKA CTYIeHTOB K padore. [lepen HayanmoMm pabOThl CTYIEHTHI
JOJIKHBI YETKO MPEJCTaBIATh cebe 1enb paboThl, 3HaTh CXEMY, METOJl U3MEpeHus, (PU3HUECKYIO CyIIl-
HOCTh OKHJJIA€MBIX pe3ybTaToB. JloJKeH OBITh MOATOTOBJICH MPOTOKOJ HM3MEPEHHH, COAEpKAIIUil
TaONUIIBI TS 3aUCH PE3YIbTaTOB U3MEPEHUI U OCHOBHBIE pacueTHbIe (hopmyibl. CTyA€HTHI, HE TO-
TOTOBUBIIHMECS K pabOTE B COOTBETCTBUH C 3THMH TPEOOBAHHSIMH, K BBIIIOJTHCHUIO PabOTHI HE JOITyC-
KaroTCsl.

2. IIpoBenenue r3KcnepuMenTa. ITOT ITAM OCYUIECTBISETCS B COOTBETCTBUHU C METOAMYECKUMU
yKa3aHUSIMH, KOTOPBIE COAEp)KAaTCid B OMHCAHMM K Kaxaoil pabote. JlabopaTopHble M3MEpeHHUs Ha
CTEHJIE CTYJICHT MOKET HayaTh TOJBKO IMOCJIE COOECEOBAHMS C MPEIMOAABATEIIEM U MOJYUYEHHUS COOT-
BETCTBYIONIETO J0Mycka. JItoObie M3MEHEHHS B CXeMe MPOBOJAATCS MPU OTKIIIOUEHUU CXEMBbl OT UCTOY-
HUKa HanpspDKeHUS. Pe3ybTaTel m3MepeHus MpoBepsroTCs mpernoaaBaTenieM. [Ipu padote B maboparo-
pUH HEOOXOIMMO CTPOTO BHITIOJMHATH BCE MpaBMiIa TEXHUKH 0€30MacHOCTH M yKa3aHMs IpernojaBaTe-
TSl

3. CocTaBjieHHe 0TUYeTa 0 NpoAeJaHHON padore. OTUET JOHKEH COAECPKATh UCUEPIBIBAIOIINE
JAaHHBIE, KaK O IIeJIM padoThl, TaK U O pe3yJbTaTax B CJIEIYIONIEH OCIIeI0BATEILHOCTH:

— 3aJlaHue;

— CXeMa YCTaHOBKH U OMHCAHHE METOJIMKH N3MEpPEHUN;

— TEpBHUYHBIE SKCIIEPUMEHTANIbHBIE PE3YJIbTATHI 3a MOANUCHIO MPENOJaBaATENS;

— pe3yJbTaThl KOMIBIOTEPHON 00pabOTKM 3KCIIEPUMEHTANbHBIX JaHHBIX, BKJIIOYasl rpa-
buku, TAOIUIIBL;

— 001Ime BBIBOJIBI O paboTe M 3aKITI0YEHHUE, O KaU€CTBE MCCIICIOBAHHBIX MaTEpPHAJIOB.

TekcT oTuera qoKeH ObITh HAMKMCAH aKKypaTHO U pa30O0pUMBO OT PYKH HJIM MPEICTaBJICH B BU-
Jie pacreyaTKH, Mocjae KOMIIBIOTEPHOM BepCTKH. B 000X cilydasix TEKCT AOJDKEH MPEAICTaBIATh COOOH
JIOTUYECKOEe M3JI0’KEHHE CyIecTBa Bornpoca. Hegomyctumo npusenenne Gopmyi, Tadaui; 6e3 pasbsc-
HEHUI Bcex 0003HaYeHM U coKpamieHuil. OTYeT T0JKEH OBITh MOHSATEH IS KaXKIOT0 YUTAIOIIEro 0e3
KaKUX-JTH0O0 TOTIOIHUTEIBHBIX BOIPOCOB K COCTABUTENSM OTYETA.

Kpumepuu oyenusanus

OneHUBaIOTCA CIAEAYIOIINE ITAITbI JIJAOOPATOPHOU PaOOTHI:
1. BeinosnHeHne SKCIEPUMEHTAIBHOM YacT pabOTHI.
2. ObpaboTKa pe3yabTaTOB U MOATOTOBKA OTYETA O BBHITIOJIHEHHOU paboTe.
3. 3ammra pe3ynbTaThl IaOOpaTOPHOU PaOOTHI.

CTyZneHT BBINOJHUBIIUN U 3aIIUTUBIIMN Bce JabopaTopHble pabOThl MO AUCHUMUIUIMHE TOTY4YaeT B
KoHIe cemecTpa 21 Gamn. Kaxnas naGopaTtopHas paboTa B 3aBUCMMOCTH OT CTENEHH CIIOKHOCTH U
BOXHOCTH TE€MBI OlleHnBaeTcsi nHauBUIyanbHbIM O0ariom (K). Illkana onenuBanus 1abopaTopHBIX pa-
00T yCTaHaBIMBAETCS B HAYaJIE CEMECTPa M JJOBOJUTCS 10 CBEJCHUS 00yUarOIINUXCsl CTYICHTOB.

Tabnuua 9. Memoouka oyenuganue 8binoIHeHUs IManos 1aoopamopHol pabomol

Ne PeliTuHroBbI#
Bua 3rana
n/n 0aJL1
1. JlonycK U BBIIIOJHEHHE SKCIIEPUMEHTAIBHOM YacTu paboThl 0.3K
b
2. [IpencraBnenue oryera o Tpedyemoit popme B K caaye padboTbl 02K
3. 3amuTa paboThl 05K
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[Ipumeuanue: K — xonnuecTBo OajIOB, OTBOJAMMOE B paMKax PEUTUHIOBOM CHCTEMBbl Ha JAHHYIO
paboTy, KOTOpOe OmpeeNsaeTcs MpenoaaBaTeNeM B Hauasae 1abopaTopHOro Kypcea.

5.4. IlpomeskyTOUHAs aTTECTALMS

(Koumponupyemas komnemenyus [IKC-3)

N3yueHne quCHUIUIMHBI 3aBEPIIACTCS YCTHBIM 3a4eToM. [IpuMepHBIi nepedeHb OCHOBHBIX BO-

IMPOCOB BBIHOCUMBIX Ha 3a4€T MIPUBCACH HHUXKC!:

l.

2.

11.
12.

13

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.

[HonsTe xumuueckoi cBsi3u. Bunbl xumuueckoit cBsi3u. OCHOBHBIE OCOOCHHOCTH U XapaKTepu-
CTHKHU.

[lonsiTHE KpUCTAIIMUECKON pEIIeTKH. DJIeMEHTapHas sdeilka U ee XapaKTepUCTUKH. TUIbl Kpu-
cTajuinyeckux cucreM. Pemerku bpase. Crioco6 onucanus KpucTauiorpapuyeckux miockocTeil u
HaIpaBJICHUN

[Tonsitue asbl. PazoBast cTpyKTypa TBEpbIX Ted. Pa30Bble JUarpaMMbl COCTOSIHHUS.

OCHOBHBIE AJIEMEHTBI 30HHON CTPYKTYpPbI TBEPABIX T€Jl. DHEPreTHUecKre YpoBHU U 30HbI OcoOeH-
HOCTH DHEPreTUUECKUX 30H MOJIyIIPOBOJIHUKOB, METAJIJIOB U JUAJIEKTPUKOB.

[onsarue azoBoro mpocrpancTsa. ILTOTHOCTE 31eKTPOHHBIX cocTostHuiA. Pacnpenenenne depmu-
Hupaka, MakcBenna-boabsiiMana 1 0COOEHHOCTH X IPUMEHEHUS.

OcCHOBHbBIE TOJIOKEHUSI YYEHHUS O 3JIEKTPONPOBOJHOCTH METANIOB B pPaMKaxX KJIACCHUYECKOTO M
KBAHTOBOI'O IOAXO/0B.

TemmepaTypHas 3aBUCHMOCTb yAEJIBHOIO CONPOTUBIICHUS IPOBOJHUKOB.

BnusiHue cTpyKTYpHBIX Je(EKTOB Ha YyJIeIbHOE CONPOTUBIECHHE NMpOoBOAHUKOB. IIpaBuno Martuc-
ceHna, Hopareiima u JIunge.

DJeKTpUYecKre CBOMCTBA TOHKMX METANIMYECKUX IUIEHOK. Pa3mepHblit 3 dekr.

. Ocnosnble nosnoxenus reopun bKIIIL. [Tonsitue TyHHenpHOro KoHTakTa. OcobenHoctn BAX TyH-

HEJIBHBIX KOHTAKTOB - HOPMAJIBHBIA METaJl - CBEPXMPOBOJHUK M CBEPXIPOBOJHUK — CBEPXITPO-
BOJIHUK.

Merauibl BBICOKOW IPOBOJUMOCTH: CBOKMCTBA U IPUMEHEHHUE.

Mertauibl 1 METAIUTMYECKUE CILIABbI BBICOKOTO COITPOTUBIICHHMS: CBOWCTBA U MPUMEHEHHUE.

. CoOcTBeHHBIC MOMyNpoBoAHMKUA. CTaTUCTHKA HOcHTENel 3apsaa. TemmeparypHash 3aBUCHMOCTH

ypoBHs Pepmu.

[IpumecHble moynpoBOAHUKU. CTaTHUCTUKA HOCUTENEH 3apsana. TemmepaTypHasi 3aBUCUMOCTh
ypoBHsA Depmu. Y C0BUE IIEKTPOHEUTPATIBHOCTH.

TemnepaTtypHasi 3aBUCUMOCTb 3JIEKTPOIPOBOAHOCTH COOCTBEHHBIX U MPUMECHBIX MOIYIPOBOIHU-
KOB.

HepaBHOBecHbIE HOCUTENN 3apsiia U MEXaHU3Mbl UX PEKOMOUHAIUY.

B3aumonelicTBue MoslypoOBOJAHUKOB C 3JIEKTPOMAarHUTHBIM M3IyyeHUEM. MexaHu3Mbl MOrjolnle-
HUS CBETa MOJynpoBoAHMKaMH. CHekTpajibHas 3aBUCUMOCTh Kod(dduurenTta noriouieHus. Kpait
¢dyHnamenTanpHOrO nornoeHus. 3akon byrepa — JlamGepra - bepa.

DoTONPOBOIUMOCTb MOITYIPOBOAHUKOB. Penakcarus ¢oTonpoBOAUMOCTH.

DJEeKTPONPOBOAHOCTD MOTYIIPOBOIHUKOB B CHIIBHBIX 2JIEKTPUUYECKHUX MOAX. [oneBbie 23 peKTs.
Dddext ['anHna u 0o61acT TPUMEHEHUS

TepMoransBaHOMarHuTHbIC A (HEKTH B METAJUIaX M MOJTYITPOBOJHUKOBBIX MaTepHaliaXx.

KOHTaKT MeTaJII-NOMyIPOBOJHUK: SJHEPreTHUECKUE AUArpaMMBbl, CBOMCTBA U IPUMEHEHUE.
DNEKTPONPOBOAHOCTD MPOCTHIX U CIOKHBIX TUNIEKTPUKOB. OCHOBHBIE MEXAHU3MBI IPOBOIUMO-
CTH.

Husnextpuueckasi mpoHUliaeMocTb. [loHATHE MONsIpU3aLUU JUAIEKTPUKOB. MexaHu3Mbl OJISIPU-
3aLMH.

JIM3IEKTPUKY B CUIIBHBIX AJIEKTPUUYECKUX MOJSIX. Buibl anekrpuueckoro mpobos. [Tonstue snex-
TPUYECKON POYHOCTH TUIJIEKTPUKOB.

AxTuBHBIE TUAIEKTpUKH. [I[puMeHeHre B n3nenusax (QyHKIMOHAIBHON dJIEKTPOHUKH.

[TaccuBHBIE TUAIEKTPUKHU: KJIAaCCU(PHUKAIUS, CBOWCTBA U MPUMEHEHUE B 3JICKTPOHUKE.
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27. Obuwme ceenenus o marHetusme. OnbIT ['epnaxa - lItepna. Knaccuduxarus marepuaioB no mar-
HUTHBIM CBOMCTBaM.

28. 3aBHCHUMOCTh MAarHUTHBIX CBOWCTB (heppOMarHeTUKOB OT BHEITHUX (hakTopoB. DddekT bapkray-
3eHa. MarauTHas Touka Kropu.

29. MaruuToMsrkue MaTepuasbl: CBOMCTBA U IPUMEHEHHE.

30. MarHuTOoTBep/Ible MaTepHajbl: CBONCTBA U IPUMEHEHHUE.

Memoouueckue pexomenoayuu

HO,Z[FOTOBKa CTYACHTOB K 3a4UCTy BKJIIFOYACT Hpopa60TI<y J'IGKI_II/II\/’I, B TCUCHUC CEMECTpPA U HECIIO-
CPCACTBCHHYIO IMMOATOTOBKY B IHH, MPCAUNICCTBYIOIIMEC 3K3aMCHY, BKJIIO4asA, MOATOTOBKY K KOJIJIOKBH-
yMaM, TCCTUPOBAHUIO, BBIITIOJIHCHHIO Ha60paTOpHHX pa60T " UX 3alIUTy.

I[J'Ii[ MMOATOTOBKH K 3a4€Ty CTYACHT AOJIKCH HCIIOJB30BAaTh HE TOJIBKO KYpPC J'IeKIIHfI, HO M OC-
HOBHYIO U JOIMOJIHUTCIIBHYIO JINTCPATYPY JIA BBIpaGOTKI/I YMCHUA JaBaTh Pa3BECPHYTHIC OTBCTHI HA I10-
CTaBJICHHBIC BOIIPOCHI.

B XOJ4¢€ MOATOTOBKHU K 3a4CTy CTYACHTY HeO6XO,Z[I/IMO 06pau1aTL BHUMAaHHC HC TOJIBKO Ha YpO-
BCHb 3allOMMHAHHA, HO U HAa CTCIICHb NIOHUMAaHUSA U3Yy4aCMbIX BOIIPOCOB. Mexanndeckoe 3ariOMHHAHNIE
YUCIIOBBIX 3HAUYCHUU XapPAKTCPUCTHUK MAaTCPHAJIOB HC PCKOMCHAYCTCA, HO CTYACHT HOJIKCH OTUCTIUBO
MMpeaACTaBIATb cebe MOPAAOK OTUX BCJIMYMH. HGHOCPGI[CTBGHHEUI oATOTOBKA CTYACHTA K 3K3aMCHY
AOJIKHA B Pa3yMHBIX HPONOPHUAX COUCTATh U 3alIOMUHAHUC, U IOHUMAHHUEC IMTPOrPpaMMHOTO MaTCpHa-
Ja.

Kpumepuu oyenueanus

[To nToram 3auera CTyJEHTY, U3 MAaKCUMAJIBHOTO KOJIMYECTBa 0aisioB, KoTopoe cocrasiseT 30,

BBICTaBIISIETCS:

1)ot 27 no 30 6anmoB, ecinu BiaAeeT MPOrpaMMHBIM MAaTEPUAIIOM I10 TUCIHUILIMHE B TIOJTHOM
00BbEMeE; JOCTATOYHO INTyOOKO OCMBICTMBAET AUCHUILINHY, HCUEPIIBIBAIOIIE OTBEYAET HA BCE BOIPOCHI;
yMeeT aHaJIM3UpOBaTh, CPABHUBATD, KJIacCU(DUIIUPOBATh, 0000I1aTh, KOHKPETU3UPOBATH U CUCTEMATH-
3MpOBaTh U3YUYEHHBIH MaTepHall, yCTAHABIMBATh NPUYMHHO-CIIEICTBEHHBIE CBSA3U; YETKO (POpPMUPYET
OTBETHI;

2)ot 24 110 26 6anoB, €CiaM BIIAJEET IPOrPAMMHBIM MaTEpUAJIOM IOUYTH B ITOJIHOM 00bEME
(MMeroTCs MPOOEITbl TOJIBKO B HEKOTOPBIX OCOOEHHO CIIOKHBIX pa3ziesiax); CaMOCTOSITEIbHO U OTYACTH
IPY HaBOSIIMX BOTIPOCAX JAeT MOJHOICHHBIE OTBETHI HA BOIIPOCHI; HE BCET/Ia BRIJEISICT HanboIee
CYILIIECTBEHHbIE, HE I0IyCKAaeT BMECTE C TEM CEPbE3HBIX OLIMOOK B OTBETAX;

3)ot 15 no 23 6ansos, ecnu BIaAeeT OCHOBHBIM 00bEMOM IIPOrPaMMHOr0 MaTepHasa o JUCIH-
IUIMHE; IPOSBIISCT 3aTPYAHEHUS B CAMOCTOSTENIbHBIX OTBETAX, ONEPUPYET HETOYHBIMH (POPMYIINPOB-
KaMH; B TIPOLIECCE OTBETOB JOIYCKAET OMIMOKH 10 CYIIECTBY BOIIPOCOB.

B cnydasix, korja oOydaronuiics He 0CBOWI 0053aTeNbHbI MUHMMYM IPOrPaMMHOI0 MaTepHa-
Ja 10 JUCHHUTUIMHE, HE CIIOCOOCH OTBETUTH HA BOIIPOCHI AAaXKE MPH JOTIOJHUTEIBHBIX HABOSAIINX BO-
npocax, BoictaBisierca 0 6amioB. CTyaeHT, HepoOpaBiuii 36 6ajI0B B X0/1€ TEKYLIETO U pyOeKHOTo
KOHTPOJIS, K 3a4eTy He Aomyckaercsi. Huke nmpuBeeHbl KpUTEpUH U TTOKa3aTell OIICHUBAHUS IPOMe-
KYTOUYHOMU aTTeCTallUu.

Tabmuua 10. Kpumepuu u nokasamenu oyeHUBAHUS NPOMENHCYMOUHOL AmmeCcmayuy

[llkana mo TpaAMIIMOHHON MATHOAITHPHON CHCTEME

ba3oBblii ypoBeHb [IponBunyTHII Bricokuit
Heynosnersopu- YIAOBJIETBOPUTENBHO /mu(. YPOBEHb YPOBEHb
TEJILHO 3a4ueT xopoio/ qud. 3aueT OTINYHO/ TUd. 3a9eT

[kana mo GayuTbHO-PEHUTUHTOBOW CHCTEME
36— 60 61 — 80 | 81 — 90 | 91— 100
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7. MeToau4ecKue MaTepuaJbl, onpeaesiionie npoueIypbl OleHNBAHUS 3HAHUIA,

yMeHHﬁ, HABbIKOB U ONIBITA J€ATCJIBHOCTH

Tabmuna 11. Pezyremamsl 0ceoenus yueOHOU OUCYUNIuHbL, Nooiedxcaujue npogepKe

Pe3yabTaTsl 00y-
YeHusl
(KkOMIIeTeHIIUM)

OcHoBHbBIE OKA3aTeJIN OLleHKH
pe3yJibTaTOB 00y4eHHsl

Cnocoben  mpoBo-
JUTh aHAJIU3 MPUYUH
Opaka TpHU H3TOTOB-
JICHUH U3ACITHN
MHKPOIJICKTPOHUKHI

U JaBaTh PEKOMEH-
AUy 10 MX yCTpa-
HEHUIO U Tpenynpe-
xaenuto - (IIKC-3):

v' TIKC-3.1 BuI-
SIBJIIET TEXHOJIOTU-
yeckue haKkTopbl
BBI3LIBAIOIIIHUE T10-
TPEIIHOCTH U3r0-
TOBJICHUS U3/ICTTHH
MUKPOAJIEKTPOHUKHU.

v' TIKC-3.2. Taer
MPEAJIOKEHHS 10
JTUKBUAAIMHN Opaka
B [IPOU3BOJICTBE U3-
JIeIUI MUKPODJIEK-
TPOHHKHU.

v' TIKC-3.3.
[Ipennaraer BHeCE-
HHE¢ U3MESHESHUM B
TEXIpoLEecC.

3HaTth:

- OCHOBHBIE paIUOMAaTEPHAIIbl U PATMOKOMIIOHEHTHI, UX Ha3HAUCHUE U
xapaktepuctuku(31);

- OCHOBHBIE THITHI KOMIIOHEHTOB 3JICKTPOHHBIX CPEJCTB, X HA3HAUYCHHUE,
KOHCTPYKIIUH, OCHOBBI TEXHOJIOTHH U3TOTOBJIEHUS, KCILTyaTallUOHHbIE
XapakTepucTuku(32);

—MPUHITAIIBI, METOBI U CPECTBA BBHIITOJIHEHUS PACUETOB U BBHIYHCITH-
TeIbHBIX paboT(33);

—TEXHOJIOTHIO MTPOU3BOCTBA B 0Tpaciu(34).

Ymers:

- IPUMEHSTH MMOTYYCHHBIE 3HAHUS O CBOMCTBaX MaTEPHUAJIOB MPH pelie-
HUU 337]a4 IPOEKTUPOBAHUS U TEXHOJIOTMH U3JIEINH U YCTPOUCTB pasino-
TexHn4eckux cucrem(¥Y1);

- OCYILIECTBIISITh COOp M aHAJIU3 JAHHBIX MO0 (PYHKIIMOHAIBHBIM U KOH-
CTPYKIMOHHBIM CBOMCTBAM MAaTEPHAJIOB M MMAPAMETPOB KOMITOHEHTOB
ANEKTPOHHBIX CPEACTB BHIHOCUMBIX B TEXHHUUYECKOE 33JaHUE HA MPOECKTH-
poBaHME paMOTEXHUYECKUX cucteM(¥Y2);

- OIpeNeNsITh He0OXOIMMBbIE CpeCTBA 00eCTIeUeH s HaIe)KHOCTH paiio-
TEXHUUYECKHUX CHCTEM C yUYETOM CBONCTB MAaTEpUAIOB U (PUBUUYECKUX OCO-
OCHHOCTEH JIECKTPOHHBIX KOMITOHEHTOB(Y 3).

Baapnern:

- METO/IaMHU HKCIIEPUMEHTAJIBLHOTO UCCIIEIOBAaHUS OCHOBHBIX CBOWCTB Ma-
tepuanoB(B1);

- METO/IaMHU HKCIIEPUMEHTAIbHBIX HUCCIIEA0BaHUMN TapaMeTPOB U XapakTe-
PUCTHK IIACCUBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX cpeacTB(B2);

- METO/IaMHU pacueTa 0a30BbIX XapaKTePUCTHK paJuoMaTepHalioB U pa-
JUOKOMITIOHEHTOB, BIMSIOIIMX Ha MapaMeTPbl IPOEKTUPYEMOTO yCTPOii-
ctBa(B3).

- IEPBUYHBIMU HaBbIKAMH MOHTa)ka, HACTPONKHU U PEryJIUPOBKH y3JI0B
paJMOTEXHUYECKUX YCTPOUCTB U cuctem(B4).

Tabmuua 12. Omanwi hopmuposanusa komnemenyuu u UCNoIb3yemble CPeoCmsed OYeHUBAHUSA

CocraB DJieMeHTbl KOMIeTeHIHH
Conepwanue 31, 32, 33, 34 Y1,¥2,¥3 B1, B2, B3, B4
ITaNnoB
Buanbi 1.JIexuun 1.JTabopatopusie pabotsl | 1.JJaGopaTopHbie pabOTHI
3aHATHH 2.KoHcynbranun 2.CamocrostenbHas pa- | 2. CamocTosATenbHAs pa-
3. CamocTrosTenpHas pa- | 6oTa oora
6ota
CpeacrBa 1. Illocewenue 3anamuu 1. [lonyck u 6vinonnenue | 1.3awuma pesyromamos
oneHuBanus | (cM., pazn.5, Tabm. 6). nabopamopnou pabomul | 1abopamopHou pado-
2.Konnoxeuym (cwm., pasn.5, Ta6:1.9) mui(cMm., pasn.S, Tab6n.9)
(cM., pa3n.5, Tabn.7) 2. Obpabomka pe3ynv- 2. Tecmuposanue(cM.,
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pa3n.5, Ta6n.8)

4. Konnoxeuym(cm.,
pa3n.5, Tabn.7)

5. 3auem(cm., pasn.s,
Ta61.10)

3. Tecmuposanue mamos u no02omosKa pasn.5, Ta6:1.8)

(cMm., pasa.5, Tabmn.8) omyema o evinoanenHou | 3. Konnoksuym(cMm.,

4.3auem pabome. (cM., paz3a.s, pasn.5, Ta6n.7)

(cMm., pazn.5, Ta6m.10) Ta61.9) 4. 3auem(cm., pasn.s,
3. Tecmuposanue(cM., Ta61.10)

YpoBeHb c(hOPMHPOBAHHOCTH JIEMEHTOB KOMITETEHITHI B paMKax H3y4eHUs JAHHOUN TUCITUTLIH-

HbI BKJIFOYACT YCTBIPC YPOBHA:

® HU3KULL YPOBEHb(0YEHKA «HEY0081emMEOPUMENbHO ) XapAKTEPU3YETCs THO0 OTCYCTBUEM,

A100 YaCTUYHON CPOPMUPOBAHHOCTHIO 3JIEMEHTOB KOMIIETEHIIHIA;

® 6a308blll YpOBeHb (OYeHKa «YO0B1emEopUmenbHoy) IBIseTCs 0043aTeNbHbIM Ul BCEX
00yyYaromuxcs Mo 3aBEpIICHUN OCBOCHUS TUCIUILIMHBI, B IIEJIOM JIEMEHTHI KOMITETCHIIUH

c(hOopMUPOBAHBI;

® IPOOBUNY MBI YPOBEHb (OYEHKA «XOPOULo») XapaKTepU3yeTCsl PEBBIILIEHNEM MUHUMAIb-
HBIX XapaKTePUCTUK CPOPMHUPOBAHHOCTH KOMIIETCHLIMH T10 3aBEPIICHUU OCBOCHUS JUCIH-

IUIMHEL;

® 8bICOKULL YPOBEHb (OYEHKA «OMIUYHOY) XaPAKTEPU3YETCs] MAKCHUMAJIbHO BO3MOKHON BBI-
PaKEHHOCTBIO KOMIIETEHIIMU U SIBJISIETCS Ba’KHBIM Kau€CTBEHHBIM OPUEHTUPOM I CaMo-

COBCPHICHCTBOBAHUSI.

Hwxe B Tabnurie 13 nmpuBeneHs! 001ue XapaKTePUCTUKU U KPUTEPUH OIICHUBAHUS YPOBHS

OCBOCHHS 3JIEMEHTOB KOMIETEHIINI 3aKpPCIVICHHBIMU 3a JUCITATIIIMHOM.

Tabmuma 13. Obwue xapakmepucmuxu nokazameineu u Kpumepues oYeHUsaHus

KomnenmeHyuu no smanam

IToxa3zaTenn 3HAaThH YmMmerh Baagernb
U KPUTEPHH
«OTIU4YHO» Obnamaer  ¢daktude- | YMeeT NpUMEHSTh 1o- | Biameer TexHONOTHSA-

(BBICOKMIT YPOBEHb) CKUMH U TeOpeTuye- | JIydeHHbIe 3HAHUS IS
CKMMH 3HaHUSMU B | PELIEHUS  MPOU3BOJ-
npefenax HM3ydaeMol | CTBEHHBIX M MCCIEJ0-

MU B M3y4aeMOU Tpej-
METHOM oOjlactTh U
HMEET HABBIKU HUX CO-

00acTH ¢ MOHMMAaHM- | BAaTEIbCKM  3a/a4 B | BEPIICHCTBOBAHMA.
eM TpaHUIl NPHMEHH- | H3y4aeMOi 00IacTH
MOCTH.
«Xopomo» 3HaeT (paKThl, MPUH- Ob6nanaer nuamna3oHOM | AJanTHUPYET CBOE MO-
(MpoABUHYTHII ITUITBI, TIPOIECCHI, 00- | MPAaKTUYECKUX  yMe- | BEICHUE K 00CTOSITEIb-
YPOBEHb) IIYe MTOHATHS U KaTe- | HUM, TpeOyeMbIX JUIf | CTBaM B PELICHUU 3a-
rOpHUH B Ipeenax pemieHus mpodeccuo- | 1ad B U3yyaemon 00-
u3y4yaeMoii 00JacTu HaJIPHBIX 33124 JTaCTH

«Y nosnerBoputenbHO» | Obmagaet 6a30BEIMU O0sragaeT OCHOBHBIMU
(moporoBblii ypoBeHb) | OOIIMMU 3HAHUSIMH B | YMEHUSAMH, TpeOye-
M3y4aeMoi o0acTu MBIMH JIJIs BBITIOJTHE-
HHS HECJI0KHBIX 3a7a4
B M3y4aeMou 00JacTu

CriocoO€eH BBITIOJIHATE
paboThI B U3y4aeMoii

00J1acTH 10T KOHTPO-
JIEM .

«HeynosnerBoputenbHo» | OTpBIBOYHBIE 3HAHUA, | YMEHHS HE O3BOJISAIOT
(Hu3kuii ypoBeHb) IIyTaeT OCHOBHBIC I10- | BBIMIOJIHUT HECJIOKHBIC
HATHUS M KATETOPUU B | 33[1a4M B U3y4aeMou

HcnbIThIBaET TPYAHO-
CTH IIpU PEUICHUH 3a-
Ja4 B U3y4aeMou 00-
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n3y4aeMoi 00JacTH. o0JsacTu, coBepIaeT JIACTH JIaXKe MO/ PyKO-
OIITMOKH. BOJICTBOM

8. YueOHO-MeTOAMYECKOE 00eceueHue TUCIUTIINHBI

OcHoenasa numepamypa
1. ITaceiakoB, B. B. Matepuans! anektponHnoi texauku: yue6. / B. B. I1aceiakos, B. C. Copokus. - 5-
e u3., crepeotwrt. - CI16.; M.; Kpacronap: Jlans, 2003. - 367 c.(479k3)
2. Matepuaiibl SJIEKTPOHHBIX CPEACTB [DIEKTPOHHBIN pecypc] : yuebnoe mocodwme / FO. A. INatumn, B.
JI. Txamuy, I1. A. Kamaes [u ap.]. — DnekTpoH. TekctoBble gannbie. — CII6. : Yauepcurer UTMO,
2010. — 112 ¢. — 2227-8397. — Pexxum noctyma: http://www.iprbookshop.ru/67263.html
3.JIeroctaes, H. C. Marepuasl 3JeKTPOHHOM TEXHUKU [DIEKTPOHHBIN pecypc] : yueOHoe mocobue /
H. C. JlerocraeB. — DNEKTpPOH. TEKCTOBBIC JaHHBIE. — ToMCK : TOMCKHIA TOCYyTapCTBEHHBIA YHUBEP-
CUTET CUCTEM YNIPABICHUS U paguodyIeKTpoHukH, 2014. — 239 c. — 978-5-86889-679-8. — Pexum
noctyna: http://www.iprbookshop.ru/72057.html

Lononnumenvnasn numepamypa

1. ITerpoB K.C. Pagunomarepuansl, painoKOMIOHEHTHI U 35ekTpoHuka.-CII0.: ITutep, 2003.-512c.

2. Antunos b.JI., Copoxun B.C., Tepexos B.A. Marepuaiibl 271€KTpOHHOM TeXHUKH. Borpocs! u 3ana-
g, M.: Bricmras mxkoia, 1990.

3. DneKkTpoTeXHUYECKHUEe MaTepuaibl U n3aenus: cnpaBoynuk / M. Y. Anues, C. I'. Kanranosa. -

M. : PaguoCodrt, 2005. — 350.

4. 1.C. I'aeB Marepuasbl 3JeKTPOHHOM TeXHUKHU. TabopatopHblit npakTukymM/ J1.C. I'aes, P.I1I. Te-
mes- Hampuuk: Ka6. bank. YH-T, 2016- 99c¢.

5.TaeB /I.C., Tewes P.I1I. Matepuains! 31eKTpoHHON TexHUKH. YacTb 1. YuebHoe uznanue. - Hanb-
yuk: Kab. — bank. Yu - 1, 2001, 63c.

6. I'aeB /[.C. MaTepuaiibl 21€KTpOHHON TEXHUKH. MeToandyeckue pa3paboTKH 110 TEMaM M BOIIPOCaM,
BBIHOCHMBIM Ha CAMOCTOSITENIFHYIO padoTy CTy/IeHTOB. YdeOHoe u3nanue. -Hanpunk: Kab. — bank. YH
-1, 2002, 63c

7.Taes J1.C. , Temes P.ILI. MaTtepuasnbl 21€eKTpOHHON TEXHUKU. TecTOBbIE 3a1aHUs U1 KOHTPOJIS
3HaHuii ctynenToB. —Hanpuuk: Kab.-bank. Yu-T, 2004.-59¢.

Hnumepnem - pecypcul

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

2. http://www.garant.ru/ - CripaBo4Hasi mpaBoBas cucrema «l apanr».

3. http://www.consultant.ru/ -CripaBounast npaBoBast cuctema «Koncynabrantllintocy.

4. http://www.studmedlib.ru - ObC «KoHCynbTaHT CTyACHTa»

5. DneKkTpoHHbIE BepcuM KypHaloB: “@Pusuka TBepaoro rena”, “JKypHan TexHu4eckoi Gpusnku’,
“ITucpMma B )KypHa TeXHUUeCcKor (pu3ukn’”’, “Pusnka U TEXHHUKA MOTYIPOBOAHUKOB”
http://journals.ioffe.ru.

6. www.nano-info.ru - CaiiT 0 COBpEMEHHBIX JIOCTHKECHHUAX B 00J1aCTH MUKPO- 1 HAHOTEXHOJIOTHH.

9. [IporpamMmmHoe obecrieueHne COBpeMEHHBIX
HHGOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOT U

1. CTyIeHTBI UMEIOT IOCTYT K €JMHOMY 00pa30BaTeIbHOMY MOPTAIly, IJI€ MOT'YT B OTKPBITOM JIOCTYTIE
MIOJI30BATHCS PECypcaMu yu4eOHO-METOMUECKON JTUTEPATYPHI, SBISIONMMHUCS Pa3padOTKaMH BEIy-
mmx BY30B Poccun.

2. JInst peHTHHTOBOTO KOHTPOJISl HCTIONIB3YETCS CHCTEMa KOMITBIOTEPHOTO TECTUPOBAaHUS Ha 0ase mpo-
rpaMMHOTO oOecnieuenus Moodle.

3. Ilpu BBIIOTHEHNH JTAOOPATOPHOTO MPAKTUKyMa CTYJCHTHI B 0053aTEIIEHOM MOPSAKE TPOBOJAT 00-

pabOTKy IKCIIEPUMEHTAIBHBIX JaHHBIX C MPUMEHEHUEM IPOrpaMMHBIX makeToB Microsoft Exell,
MathCad..
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4. B pamkax obecrnieueHus1 IpPUMEHEHUSI KOMIIBIOTEPHBIX TEXHOJIOTHI B 00pa30BaTeIbHOM IPOLECCe
UMEIOTCS CHEeMaIN3MPOBAHHBIE KOMITBIOTEPHBIX KJlacca C COBPEMEHHBIM NPOrpaMMHBIM 00ecTIedeHu-
€M U UMCIOIIIUM BBIXO/] B I/IHTepHGT.

10. MaTepuanbHO-TeXHH4YeCKoe o0ecnieueHue padboTbl

MarepranbHO-TEXHUUECKYT0 0a3y /Ui IPOBEACHUS 3aHATUH MO0 AUCIUIUTMHE COCTaBIISIOT:

e CeIUATM3UPOBAHHAS AyAWUTOPHS, HCIONb3yeMas MpU MPOBEJCHUM 3aHITUM JIEKIIMOHHOTO
tina Ne238, pacrionoxeHHas 1o aapecy: 360004, KabapauHo-bankapckas pecryOivka, T.
Hanpunk, yn. Yepnsimesckoro, 175, yueOHblil kopiyc yHuBepcurera Ne4 (OPM®), ocha-
IIeHHAS! MyJITUMEAUIHHBIM MIPOSKTOPOM M KOMIUIEKTOM ammaparypbl, TO3BOJISIOIIEH TeMOH-
CTPUPOBATH TEKCTOBBIE U rpauuecKiie MaTepralbl;

e pabouee MECTO MpenoaaBaTes;

e paboune MecTa CTYyJICHTOB;

e MeloBas JOCKa.

MynbTuMeMiiHAs TPE3EHTALMs, COITPOBOYKAAIOIIAS JIEKLIMIO, MTO3BOJISET MPENOIABATENI0 AKLEHTH-
pOBaTh BHUMaHHUE CTYICHYECKOM ayTMTOPUHN Ha KITFOYEBBIX BOIPOCAX JICKIIUH.

JucuyiuinHa odecneucHa:

® TECTOBBIM MaTepuaJaMy B 3JIEKTPOHHOI oOyuarorei cucreme «Moodley» (OTKpBITHIN YHU-
BEPCUTET);

®  KHIDKHBIM (POHIOM OUOTTHOTEKH;

®  3JIEKTPOHHBIMHU BEPCUSMH JICKLIHUHA U yYEOHUKOB.

Juctuninuza obecrieueHa:

® TECTOBBIM MaTepuajaMu B AJEKTPOHHOU oOydarorieit cucreme «Moodley (OTKpBITHIT
YHHUBEPCUTET);

® KHIKHBIM (DOHIOM OHOIHOTEKY;

® DJIEKTPOHHBIMU BEPCUSIMH JIEKIUH U Y4EeOHUKOB.

JlaGopaTopHble 3aHATHS MO TUCLUILUIMHE MPOBOASTCS B abopaTopuu «Marepraibl U KOMIIO-
HEHTBI TBEPJOTEJILHONW 3JEKTPOHUKM» U «TexHOmorus (QpyHKIMOHAIBHBIX MAaTEpUANIOB U CTPYKTYp
3JICKTPOHHUKN», OCHAIIIEHHOH CJICTyIONUM 000PYI0BaHUEM U U3MEPHUTEIIBHON TEXHUKOM:

1. JTaGopaTopHBIii CTEH/] 110 U3YYECHUIO TEPMOIICKTPUUECKUX SBICHHMA.

2. YcTaHOBKa MarHETPOHHOTO PACIbUICHUSI MaTEPHUAIOB

3. YcTaHoBKa BaKyyM-TEPMUYECKOT0 HANBUIEHUSI TOHKUX IJIEHOK

3. YcTaHoBKa 7151 U3MEPEHUS yACTBHOTO CONPOTUBICHNUS TOHKUX IMJICHOK.

4. JITabopaTOpHBIi CTEH]] H3yUeHUS] MAaTHUTHBIX CBOMCTB.

5. JlabopaTOpHBIil CTEH/T 110 U3MEPECHUIO YISTLHOTO COMPOTUBIICHUS METOAOM 4-X 30H/IOB.

6. JIabopaTopHBIii CTEHJ MO MU3MEPEHUIO BOJBTAMIEPHBIX XapAaKTEPUCTHK IOJIYIPOBOIHUKO-
BBIX DJIEMEHTOB.

7. JJabopaTopHBIi CTEH/ 110 3IEKTPOXUMHUYECKOMY aHOIMUPOBAHHIO.

8. JJabopaTopHBIii CTEHT U3MEPEHUS TTapaMEeTPOB MOJIYITPOBOTHUKOBBIX MAaTEPHAIIOB TI0 peJlak-
caru (pOTOMPOBOAMMOCTH.

9. N3mepuTtenb XxapaKTEpUCTHK MOTYTIPOBOTHHUKOBBIX TPUOOPOB JI2-56;

10. Ontnueckuii Mukpockorn Boicokoro paspemenuss LATIMET-20.

11. YcTraHoBKa KOHTAaKTHOM CBapKH.

12. Jlabopatopusiii crenn uzmepenus IJ1C Xomna.

13. HudpoBble BONBTMETPHI, aMIIEPMETPBI, MOCTHI IOCTOSIHHOTO U MIEPEMEHHOT0 TOKa, TeHepa-
TOPBI, OCIIILIOrpadbl, ICTOYHUKH MUTAHUS, MYJIBTUMETPHI U JP.

14. IIK-4 .

15. HoytOyxk- 1 .

16. Ontuueckuit Mukpockorn MbC-1.

CTyIeHThI UIMEIOT JIOCTYT 4epe3 VIHTepHeT TOCTyM K AJeKTpOHHON oOyuyarorei cucteme «Moodle»
(OTKpBITBIN YHUBEPCHUTET), KOTOpAsl MO3BOJISIET pa3MeNIaTh 3JIEKTPOHHBIC yueOHBIE KYPChl B CBOOOHOM JI0-
CTyTIE JUIs CTyJICHTOB YHUBEPCHUTETA.
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[Ipn npoBeeHny 3aHATHIN JIEKIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATUN UCTIOJIB3YFOTCS:
JUYEH3UOHHOE NPOZPAMMHOe 0becneuenue u c60000HO0 pACnPOCMPAHAEMbLE NPOZPAMMDL:

e Microsoft Office mumensusi: [JloroBop Nel35 or 22.05.2018, moroBop Ne n-21100 ot
20.09.2017, ceptudukar ot 29.11.2017, morosop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, moroop Ne 4/14-08 ot 14.08.2015, moro-
Bop Ne 1/01-12 or 01.12.2014, morosop Ne0331100002314000061-0003152-01 ot
25.11.2014, norosop Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceptuduxar ot 20.04.2009, ceprudu-
kat ot 18.06.2008, ceprudukar ot 12.10.2007, ceptuduxar ot 14.03.2007;

e apxuBarop 7z, Adobe Acrobat Reader numreHsus: npenoctaBisercst 6ECIUIaTHO Ha yCIOBHAX
o anpecy https://www.adobe.com/ru/legal/terms.html,;

e Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome summieH3ust: mpenocTaBisieTcst
OecIUIaTHO Ha YCJIOBHSX JIMIIEH3MOHHBIX COIJIALIEHW Ha MPOrpaMMHOE 00ECTICUeHHE C OT-
KPBITHIM UCXOTHBIM KOJIOM TIO azpecy https://code.google.com/intl/ru/chromium/terms.html.

JI1s CTY/IGHTOB C OTpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI CO3/IaHBI CIICHAIBHBIC YCIIOBUS IS
nomy4yeHust oopaszoBanus. CrielMaaIM3UpOBaHHOE TMOMEIEHHE JJIsi MHBAIUIOB PACIHOJIOKEHO IO aJIpecy:
360004, Kabapmuno-bankapckas peciyomuka, r. Hampuuk, yn. YepnbimeBckoro, 173, riaBHbIA yueOHbINH
KOPITyC YHUBEpCUTETa, ayauropust Nel145.

B 1ensx J0CTYIHOCTH MOJTyYeHHs BBICIIEr0 0Opa3oBaHMs IO 00pa3oBaTeIbHBIM MIPOrpaMMaM WHBA-
JUIAaMH 1 JIUI[aMH C OTPAaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBbSI YHUBEPCUTETOM 00€CIEUNBACTCS:

® aJbTEPHATUBHON Bepcuel opUIMAIBLHOTO caiita B cetu «HTepHe™ s CliaboBUISAIINX;

® IPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOIIETO 00YYaIOIIEMyCsl HEOOXOIUMYTO TIOMOIIIb;

® Il MTHBAJIMIOB U JIUII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS IO CITyXY — AyOJIMpOBaHUE BCIYX
CMpaBOYHOM MH(POPMAIMK O PACTIMCAHUM YUEOHBIX 3aHSTHIL; 0OecTiedeHIe HaIIeKAIMU 3BYKOBbI-
MH CpEJICTBAMHU BOCTIPOM3BEACHHS HHPOPMALIUH;

® JIsl THBAJIM/IOB M JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 37I0POBbSI, UMEIOIINX HAPYIICHHUSI OTIOPHO-

JIBUTATEIIFHOTO arapaTa, CO3AaHbl MAaTePHATTbHO-TEXHUYECKHE YCIIOBHS 00OECTICUHBAIOIINE BOZMOXK-

HOCTB O€CTIPEnATCTBEHHOT0 JOCTYIa 00YYarouXcsl B yueOHbIe TIOMEIIEHUs, 00bEKTY MUTAHUS, Tya-

JIETHbIE W JpYIue MOMEILEHUS] YHUBEPCUTETAa, & TAKXKE NMPEObIBaHMS B YKa3aHHBIX IOMEIICHUSX

(HanmMYKe PacIIMPEHHbBIX TBEPHBIX MPOEMOB, TOPYUHEN U IPYTHX MPUCIOCOOICHHUI).
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b1.B./1B.02.01 <MATEPHAJIbI ut KOMIIOHEHTBI SJIEKTPOHHBIX CPE/ICTB»

JIuct n3mMeHeHui (1ONOTHEHMIN)
B paboueii mporpaMMe AUCHUTIINHBI (MOTYJIs)

11.03.01 — Pagmorexnnka Ha 20 -20 y4eOHBbIi roa

Ne
/o

OnemeHT (mmyHKT)P 11

[Tepeduenb BHOCUMBIX
M3MEHEHUH (JIOTIOTHEHUIN)

[Ipumeuanue

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

POTOKOJ Ne

3aBenyrommii kageapoi

OT « »

2022 .

/ P.II. Temen /

MOIIIHCH pacumudpoBKa TOAMUCH mara
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