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

Henap u3yveHus: AMCHUILIUHBI — popMupoBaHre 0a30BbIX 3HAHUM, MO3BOJSIONIMX OPUEHTHU-
poBaThCs MPU PEILICHUU 3a]1a4 BbIOOpa, NOJyUYEHUs U aHaJI1u3a MaTEpPUaIOB U KOMIIOHEHTOB AJIEKTPOH-
HBIX CPEJICTB.

3agauyu AUCHMILINHBI:

- 03HAKOMJICHHE C OCHOBHBIMH THUIIAMU MAaTE€pPHAIOB M KOMIIOHEHTOB 3JIEKTPOHHBIX CPECTB,
BKJIIOYAsl CBOMCTBA U apaMETPhl XapaKTEPU3YIOIIHE UX;

- (popmupoBaHue 3HAHUI 00 OCHOBHBIX IpOLIECCaxX U SBJICHHSX, MPOTEKAIOIIUX B MaTepHuagax
ANEKTPOHHOW TEXHUKHU;

- pa3BUTHE YMEHMS aHAJM3UPOBATh U CUCTEMATHU3UPOBATh HAYYHO-TEXHUYECKYIO HH(OPMALIHIO
IPUMEHHUTEIHHO K 000CHOBAHHOMY BBHIOOPY MaTEpUAIOB JJIsl KOHKPETHOTO MPUMEHEHHUS B TEXHOJIOTUN
U3JICINIA AJIEKTPOHHON TEXHUKU C Y4ETOM CBOMCTB, SKCIUIyaTallMOHHBIX XapaKTEPUCTHUK U BIUSHUS
BHEIIHUX (DaKTOPOB.

- (popmHupoBaHUE HABBIKOB TEOPETHUUECKOTO U SKCIEPUMEHTAIBHOTO UCCIIEOBAHNS OCHOBHBIX
CBOICTB MaT€pHUAJIOB.

W3ydyeHne qUCHUIIMHBI HAITPABIIEHO HA MOJATOTOBKY CIIEUAINCTOB, CIOCOOHBIX PEIIaTh IPo-
0J1eMbl, BOSHUKAIOIIUE MTPH SKCILTYaTAI[H U3JIEINI SJICKTPOHHON TEXHUKHU C Y9€TOM 00JacTH, TUIIOB
U 3a71a4 Ipo(hecCUOHATBFHOM NESTEIbHOCTH B COOTBETCTBUU C MPOPECCHOHATBHBIMU CTaHIAPTAMU:

— 06.005 «Crneunanuct no 3KCIUIyaTaluu paguo3JeKTPOHHBIX CPEJICTB (MHKEHEP-AIIEKTPOHUK)Y,
YTBEPKJICHHBIN NpUKa3oM MUHHCTEPCTBA TPyla U COUMAIBHOM 3amuThl Pocculiickon Pene-
paruu ot 31 uronst 2019 roga N 540n (3apeructpupoBad B Muntocte P® 28 asrycra 2019 ro-
na, peructpainoHHsii N 55756).

— 40.058 «MHxeHep - TEXHOJIOT M0 MPOU3BOJCTBY U3ACIUNH MUKPOAIEKTPOHUKHY, YTBEPKIACHHBIN
IpuKa3oM MuHucrepcTBa Tpyda M couuanbHOM 3amurel Poccuiickonn ®Pepepanuu  OT
03.07.2019 r. Ne 480n (3apeructpupoBan Muntoctom Poccun 29.07.2019 r. Ne 55439).

2. Mecto qucuuniauabl B ctpykrype OIIOII BO

JucuunnuHa «Marepuanbl 1 KOMIOHEHTBI 3JIEKTPOHHBIX CPEACTB» BKJIIOYEHA BAapUATHBHYIO
yacTth 650ka b1.B./1B.02.01 yue6HOro riana noaroToBku OakanaBpos 1o Hanpasienuto BO 11.03.01
Panuorexnuka no npodumnio” MHTErprpoBaHHbIE CUCTEMBI 0€3011aCHOCTH .

[IpenoaBanre AUCHUIUIMHBI Oa3upyeTcs Ha 3HAHUSX, MOJYYEHHBIX NPU HU3YYEHUHM IUCLIH-
wimH(Monynei): "Marematuka", "®usuka (obmas)", "Xumus".

OcBoenne yueOHO! AUCHUIUIMHBI (MOIYJIs) MaTepUalibl U KOMIIOHEHTBI AJIEKTPOHHBIX CPEJICTB,
HEOOXOIUMO ISl TOCIIEAYIOIIEro N3YYeHHs TUCHUIUIUH (Moayiel): «DieKTpoHukay, «OCHOBBI KOH-
CTPYMPOBaHUS U TEXHOJOIMM NIpou3BoacTBa POCy, «Du3nka 31eKTpOBaKyyMHBIX U IOJYIPOBOJHU-
KOBBIX IPUOOPOB», «DJIEKTPOHHBIE MPUOOPBI», @ TAKXKE Ui BBIIIOJHEHHS BBITYCKHOW KBaJlU(UKaIIM-
OHHOM paboThl U MPUOOPETEHUs 3HAHUH, YMEHUH U HAaBBIKOB, KOTOPBIE MO3BOJIAT oOyyarolmemMycs 4a-
CTMYHO IIPOIEMOHCTPUPOBATH clieyromue 06001meHHbIe TpyaoBbie GyHKIMH (OTd):

— Jkenjyatanus pPaanodIeKTPOHHOI anmnmapatypbl (mpodeccuoHanbHbd cTangapt 06.005
«CrienuanucT Mo 3KCIUTyaTallid PagHodIEKTPOHHBIX CPEACTB (MHKEHEP-3JIEKTPOHUK)», KOJ
B, ypoBenb kBanudukanuu -5);

— Pa3pa0oTka eAMHMYHBIX TEXHOJOTHYECKHX MPOLECCOB M PEKOMEHAAIMH M0 YCTPAHECHHUIO
NpeaynpexIeHuIo Opaka B NPOU3BOACTBE  M3AeJIH  MHKPOIJIEKTPOHHUKH
(mpodeccuonanbubiii ctangapt 40.058 «HxkeHep - TEXHOJOT TO TPOW3BOJICTBY H3IEITHI
MHUKPORJIEKTPOHUKNY, KOJI B, ypoBeHb kBanmudukanmu -6).

3. TpeboBaHus K pe3yJabTaTaM OCBOEHUS JUCIHIIMHBI

[Iporiecc u3yueHUs NUCHUIUIMHBI HAIpaBiIeH HAa (OPMUPOBAHUE DIIEMEHTOB CIEIYIOMINX KOM-
nerennuii B coorBeTcTBUU ¢ ®I'OC BO u OIIOIT BO no nanHOMy HarpaBieHHIO TTOITOTOBKH:
npogeccnonanbubix komnerenuuii (IIK):

4



— CnocoOeH MPOBOANTH aHAU3 MPUYHH Opaka MPU U3TOTOBICHUH H3ACIUNA MUKPOIJIEKTPOHUKHU U
JlaBaTh PEKOMEH/IAIMH TI0 UX ycTpaHeHHUIo U npeaynpexaeanio - [IKC-3 (nmpodeccnoHanbHbIM
crangapt 40.058 MHxeHep-TeXHOJIOT MO MPOU3BOACTBY M3CIUN MUKPOIIEKTPOHUKH, TPYHO-
Bast pyHkuus B/01.6 - Ananu3 npuurH Opaka npy U3TOTOBICHUHU U3JICTUH MUKPOAJICKTPOHUKH
U pa3padoTKa PEKOMEHIAIUI TI0 X YCTPAHEHHUIO U TIPEIYIPEKICHUIO).

KOI[ U HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUSA KOMIICTCHIINM

v' TIKC-B3.1. CriocobeH BBISIBISTH TEXHOJIOTHYECKHE (DaKTOPbI BHI3BIBAIOIIIE TIOTPEIIHOCTH U3T0-
TOBJICHUS U3/EJINA MUKPOIJIEKTPOHUKHU.

v’ TIKC-B3.2. /TaeT npeioKeHus 110 JIMKBUIALUMK Opaka B IPOU3BOICTBE M3EIMH MUKPODJIEK-
TPOHUKH.

v' TIKC-B3.3. [Ipeanaraer BHECEHHE U3MEHEHHI B TEXIIPOLIECC.

B PE3YIBTATE OCBOCHUA JUCHUIINIMHBI CTYACHT OJOJIKCH:

3HaTh:

— Ha3HAuYeHHUE M XapaKTePUCTHUKU OCHOBHBIX PaIMOMATEPHAIIOB;

— CBEICHUS O TEXHOJIOTHHU 0a30BBIX MPOIIECCOB Mpou3BoacTBa POC;

— TIPUHIUIIBI, METObI U CPEJICTBA BBHIIIOJIHEHUS PACUETOB U BHIYMCIUTENBHBIX PaboT;

— Ha3HAYeHWE, KOHCTPYKIIMH, OCHOBBI TEXHOJIOTUW W3TOTOBJICHHS, JKCILTyaTaI[MOHHBIC XapaKTe-
PUCTUKN (YHKITUOHATBHBIX MAaTEPHAIIOB M TTACCHUBHBIX KOMITOHEHTOB AJICKTPOHHBIX CPE/ICTB.

Ymern:

— MPUMEHSTH MOJTYICHHBIC 3HAHUS O CBOMCTBAX MaTEPHAJIOB IPHU PEIICHHUH 3a/1a4, CBSI3aHHBIX C-
BBISIBJICHHEM TE€XHOJIOTMUECKUX (PaKTOPOB, OKA3bIBAIOIINX BIMSIHUE HA TOTPEITHOCTH U3TOTOB-
JICHUS H3ACITUH MUKPOIJICKTPOHUKH;

— OCYIIECTBIJISATh cOOp W aHalIHM3 JaHHBIX MO (YHKIHMOHAIBLHBIM U KOHCTPYKIIMOHHBIM CBOWCTBaM
MaTepUaJIOB JJICKTPOHHBIX CPEICTB, HCOOXOAMMBIX IS aHAIN3a MPUYMH Opaka W3JIeIUid MHK-
POSJIEKTPOHUKH.

— OmpeneNsITh HEOOXOJUMBIC CPEICTBA OOECIICUCHUS HAJICKHOCTH PATUOTEXHUYECKHX CHCTEM C

Y4€TOM CBOWCTB MaTepuaioB U (U3NUECKUX 0COOEHHOCTEN IMEKTPOHHBIX KOMIIOHEHTOB;
- paboTaTh C COBPEMEHHBIMH CPEJICTBAMHU M3MEPEHUS U KOHTPOJIS PAIHOIICKTPOHHBIMU MPUOO0-
pamu (POII).

Baaners:

— METO/IaMHU KCIIEPUMEHTATBLHOTO HCCIIeI0BAaHUSI OCHOBHBIX CBOICTB MaTepHAJIOB;

— METOJIaMH IKCIIEPUMEHTATBHBIX UCCIICIOBAaHUI MMapaMeTPOB U XapPaKTEPHUCTHUK MACCHBHBIX KOM-

MOHEHTOB JIEKTPOHHBIX CPEJICTB.
METOJIaMH pacyeTa 0a30BbIX XapaKTEPUCTHUK PATHNOMATEPUAIOB U PATMOKOMITOHEHTOB, BITUSIO-
[IMX Ha MapaMeTPhl MPOSKTUPYEMOTO YCTPOMCTBA;

— TePBUYHBIMHU HaBBIKAMH MOHTa)Ka, HACTPOWKHU U PETYIIHPOBKHU y3JIOB PAIMOTEXHUICCKUX

YCTPOMCTB U CUCTEM.

4. Conep:xanue ¥ CTPYKTYpa IMCHHMIIIHHBI
4.1. Conep:xanue pa3iej0B TUCHUILTAHBI

B tabnuue 1 mpuBoAKTCS ONMKCaHUE COAEPKAHUS TUCHUIUIHHBI, CTPYKTYPUPOBAHHOE IO pa3-
JienaM, ¢ yKa3aHHueM 110 KaXI0MY pa3zeny (opMbl TEKYIIEro KOHTPOJIS: 3aIiuTa JabopaTopHoi pabo-
ToI (JIP), konnokBuym (K), Tectuposanue (T).

Tabmuna 1. Coodeporcanue pazoenog oucyuniunsl

Kog ®opma
Hamvenoparme Conep:kaHue pasaea HOHTPOJM™ Teryie:
Ne pa3znena p p pyemoii ro KOH-
KOMIIETE€H- | TPOJISt
unu (Win ee




4acTH)

BBenenue
B JUCLUIUIMHY

Knaccudukanus matepuanoB U KOMIOHEHTOB 3JIEK-
TPOHHBIX CpelncTB. Mcropus pa3sBUTHSA IEKTPOHHOU
TeXHUKH(MaTepuaaoBeaueckuii acrekr). OcoOeHHO-
CTH CTpOEHHUsI TBepAbIX Teld. OCOOCHHOCTH XHMMHUYe-
CKOM CBA3U. DJIEMEHTHI CTPYKTYPHOU KpHUCTAILIOTpa-
¢un. DnemenTsl 30HHON Teopuu. OCOOEHHOCTH 30H-
HOM CTPYKTYphl METAJUIOB, MOJIYIIPOBOJIHUKOB U JIH-
AJIEKTPUKOB

[IKC-3

T, K,
JIP

[IpoBOHUKHM

®uznyeckas MpUpoAa NIEKTPONPOBOIHOCTH MeETaJ-
JIOB, TEMIIEpaTypHasi 3aBUCHMOCTb YJEJIBHOIO CONPO-
TUBJICHUS METAJIJIOB, CONMPOTUBJIICHHE METaUIOB Ha
BBICOKHX 4aCTOTaX, BIIMSHUAE CTPYKTYPHBIX J1e(heKTOB
Ha YAETbHOE COINPOTHUBICHUE METAIJIOB, YIEIbHOE
COTNPOTHUBIICHUE METAJUIMYECKUX CIUIaBOB. MeTauibl
BBICOKOH MPOBOJUMOCTU. MeTaibpl ¢ MOBBIIICHHBIM
YACIbHBIM COTPOTUBICHUEM, IPHUIIOH, TEPMOMAPHI.
Matepuanbl BBICOKOTEMIIEPATYPHOU CBEPXIPOBOIM-
MOCTH.

ITKC-3

T, K,
JIP

ITonynpoBoaHUKH

CoOcTBeHHBIE U MPUMECHBIE MOJIYIIPOBOJIHUKH: CTa-
TUCTHKA HOCHTEJICH 3apsiia, TeMIepaTypHas 3aBUCH-
MOCTh IPOBOJMMOCTH MOJYIMPOBOJIHUKOB, HEPaBHO-
BECHBIC HOCHTEIHM 3apsja, JJIEKTPOINPOBOJHOCTh B
CWIBHBIX JJIEKTPUYECKHX MOJIX, dPPexT u muon
['anHa. ba3oBble MOJYNIPOBOAHUKOBBIE MaTepHaIbl:
KpEeMHUI, repMaHuil apceHu] ramums, ¢ocun rai-
JMsI: CBOMCTBA, MOTyYE€HUE U IPUMEHEHHE.

[IKC-3

TJ K’
JIP

AKTHUBHBIE
U TIaCCUBHBIE
JTUDJICKTPUKHU

JManeKTpUKH: MOJIIpU3aLHsl, OCHOBHBIE MEXaHU3MBbI
MOJISAPU3ALUH, IJIEKTPOIPOBOAHOCTD, JJIEKTPUUECKAS
MPOYHOCTh, IUAJIEKTPUYECKHUE TOTEpHU. JIHUdIeKTpH-
YECKUE MaTepUalibl AJIEKTPOHHBIX cpencts. Ilaccus-
HbIE€ JUAJIEKTPUKHU: MOJHUMEPBI, MJIACTMACChl, HEOP-
raHUYEeCKUe CTEKJA, CUTAIIbI, KepaMUKa. AKTUBHbIE
JIADJIEKTPUKH: CETHETORJIEKTPUKH, MbE30AJIEKTPUKH,
MUPOIIEKTPUKH, DIEKTPETHI.

[IKC-3

T’ K’
JIP

MaruurtHsie
MaTepUalIbl

Knaccudukanust BemecTs MO MarHUTHBIM  CBOW-
ctBaM. KpuBass HamarHuumBaHus (eppomMarHeTuka.
MarsuTHsIi THCTEpe3uCc. MarHUTOTBEpAblE U MarHu-
TOMSATKHE MaTepHallbl U UX OCHOBHBIE XapaKTepu-
CTUKM. MarHuTHele MaTepualibl  CIEUAIBHOTO
HazHaueHus. [IM/J] —cTpykrypsl. HaHOKOMIIO3UTHEIE
MarHuTHBIE MaTepHUAIIbI.

[IKC-3

T,K,
JIP

ITaccuBHEBIC
KOMITOHEHTBI
AIEKTPOHHBIX

CpEACTB

Pe3ucTtopbl, KOHIEHCATOPHI, UHIIYKTUBHOCTHU: KJ1ac-
cu(uKanus, OCHOBHBIEC MApaMeTPhl U XapaKTePUCTH-
KM, 00JIaCTH IPUMEHEHHSI.

[IKC-3

T,K

2 2

JIP




4.2. CTpyKTypa IMCHUIITHHBI

Tabmuma 2. Obwas mpyooemxkocms oucyuniunsvl cocmasisiem 3 sauemuvix eounuy (108 wacos)

TpynoémkocTb, 4achl

Bun padorsl )

Bcero
cemMecTp
O0mas TPy10eMKOCTh (B 4acax) 108 108
KonrakTHasi pa6ora (B yacax): 68 68
Jlexumnu (JI) 34 34
Jlaboparopusbie pabots (JIP) 34 34
CamocTrosiTesibHasi padora (B yacax), B TOM 31 31
4yucjie 1 KOHTAKTHAs:

CaMOCTOSITETIbHOE U3YUYCHUE Pa3JIeIIOB 31 31
IMoaroTroBKa u MPOXOoKIEHUE MPOMEKYTOY- 9 9
HOW aTTecTaluu
Bua npoMeKyToYHOM aTTecCTAlNU 3a4er c oueHkom

4.3. JIeKINOHHDbIE 3AHATHSA

Tabnuua 3. Ilepeuenv 1eKyuoOHHbIX 3AHAMUL

Ne
Tema
/o
1 2
1 (BBognas). Kmaccudukamnus 1 Ha3HAYCHHE MATEPUATIOB M KOMIIOHEHTOB JJICKTPOHHBIX

CPEJICTB.

2 IIpoBonHuKN. DU3HNYECKast MPUPOIA IIEKTPOIPOBOAHOCTH METAIIIOB.

CoOcTBEHHEBIE U IMPUMCCHBIC TTOJYIIPOBOAHUKHU: 30HHAA CTPYKTYpA, CBOICTBa U Impume-

3
HEHHUE.
4 HepaBHnoBecHble HocuTenu 3apsiaa. ['eHepanus u pekoMOMHAaIMsI HEPaBHOBECHBIX HOCH-
TeJeH 3apsja B MOJTYIPOBOAHHUKAX.
5 JIMpneKkTpuKky: Mmoaspuzanusi, AUSIEKTPUUECKUE IOTEPU, SIEKTPOIPOBOAHOCTH, 3JIEK-
TpUYecKasi IPOYHOCTh U OOJIACTH MPUMEHEHHS.
6 [TaccuBHBIE M aKTUBHBIE JUAJIEKTPUKU: OCHOBHBIE CBEJICHUS O CTPYKTYpE U (PU3MUECKHUX
CBOICTBAX, NOJYy4YEHUE U IPUMEHEHHUE.
7 MaruuTtHble MaTepHalibl: MPUPOJa MarHETU3Ma, OCOOEHHOCTH MOBEACHUS Pa3IMYHbIX
MaTepHaJOB B MAarHUTHOM I10JI€ U 00JIaCTH NPUMEHEHHUS.
3 [TaccuBHBIE KOMIIOHEHTBI 3JIEKTPOHHBIX CPEICTB( PE3UCTOPHI, KOHAEHCATOPHI, HHIYK-
TUBHOCTH): IPUHIIUN pabOThI, OCHOBHBIE TAPAMETPHI M IPUMEHEHHE.
4.4. llpakTuyeckue (CeMuHaApCKuUe) 3aHATHS
[Tpaktuyeckue 3ausaTus (CeMUHApCKUE 3aHATHS) HE IPEAYCMOTPEHBI TPOrpaMMOit
4.5. JlabopaTopHbie padoThI
Tabnuua 4. Ilepeuens 1abopamopnwix pabom
Ne n/m HaumenoBanue 1abopaTopHbIX padboT
1 Omnpenenenue Tuna NpoOBOIUMOCTH MOJIYIPOBOIHUKOBBIX MaTEpPHAIOB
2 N3mepeHne 371eKTpOIPOBOAHOCTH INIEHOUHBIX MOJIYIPOBOJHUKOBBIX CTPYKTYP




N3Mepenne BpeMeHH KM3HH HEOCHOBHBIX HOCUTEJEH 3apsia

4 Onpenenenne KOHLUEHTpalUMu HocuTenel 3apsaaa o usmepenusm 2J1C-Xomnna
HccnenoBanue CBONCTB MarHUTOMSITKUX MaTEpUasIoB
4.6. CamocTosiTe1bHOE H3YUEHHE Pa3/1eJI0B M CUHUIIIMHBI
Ta6muma 5. Camocmosmenvroe uzyuenue pazoenos OUCYUNIuHbl
Ne
W Bormpocsl, BBIHOCHMBIE Ha CAMOCTOSITEIbHOE U3yUYEHUE
1 Bunpe! kpucrasmmmueckux cucreM. Pemerku bpase.
CmuiaBbl BeICOKOTO conpoTuBiieHus. [Ipunoun. Hemerannnueckue npoBoIsIIUE CIIIABBI.
2 MerTasibl BBICOKOH MPOBOJAUMOCTH. MeTalIbl ¢ OBBIIIEHHBIM YEJIbHBIM COITPOTUB-
JICHUEM
3 CBepXmnpoBOAAIINE MAaTEPUAIIbI U CIIJIaBbl U KOHTAKTHBIE MaTepUabl: OCHOBHBIC Xa-
PAKTEPUCTHKH M 00JIACTH IMPUMEHEHHUSI.
4 [TonynpoBonHukoBbIe coequHeHus A2B6, A4B6 u TBepable pacTBOPBI HA KX OCHOBE:
OCHOBHBIC CBOMCTBA, MOJTYICHHUE U 00JIACTH MPUMCHEHHUS.
[TaccuBHBIC AMANEKTPUKHU( JTaKU, KOMIAYHIbI, TOJTUMEPHI, CTEKIIA): MEXaHHUYECKHE,
5 TEIUIOBEIC, AIEKTPOPU3HUECKUE U PU3NKO-XUMHUCCKUE CBOMCTBA. AKTUBHBIC TUIJICK-
TPUKU (9JICKTPETHI, MUPOITEKTPUKH): OCHOBHBIE CBOMCTBA M PUMEHEHHE.
6 Onektpetsl. XKuakue Kpuctauibl. Matepuansl 711 TBEPAOTEIbHBIX Ja3€POB.
7 MarHutomsrkiue 1 MarHUTOTBEP/Ible MaTEPHAIIbl: OCHOBHBIE XaPAaKTEPUCTUKH U TIPH-

MCHCHHC.

4.7. KypcoBas pa6ora

KypcoBas paboTa He mperycMOTpeHa MporpaMMoi.

S. OuneHo4YHbIe MaTepHAIbI JJIsl TEKYIIEro U py0e:KHOI0 KOHTPOJISA YCIIeBAeMOCTH

O1eHOuHBIE MaTepHajbl AJS TEKYIIEro, pyoeKHOro KOHTPOJIS YCIEBAEMOCTH U IMPOMEXKYTOY-
HOM aTTecTaluu CTYJIEHTOB MO AMCLUMILIMHE ONPEAETSIOTCS Y4eOHbIM IUIaHOM 00pa30BaTEeIbHOM MPo-
rpaMMBbl M JIEMCTBYIOIIUM IOJIOKEHHEM O OaJIbHO-PEHTHHIOBOI CHCTEME aTTeCTalluu CTYJIEHTOB
oOydaromuxcsi 1Mo mnporpaMmam Bbiciiero oOpaszoBanusi KaGapauno-bankapckoro yHuBepcuteTa
(ITpuxaz Ne 159/0 ot 31 aBrycra 2017r.). IIpu arrectranun o0y4aromuxcs OLEHUBAETCS Ka4eCTBO pa-
00Thl Ha 3aHATUAX (YMEHHE BECTH JIUCKYCCHIO, CIIOCOOHOCTh YETKO (hOPMYJIMPOBATH CBOM MBICIIH),
YPOBEHb NOJATOTOBKU K CaMOCTOSITENIBHOM J1€ATEIbHOCTH, KA4eCTBO BBIIOJHEHUS 3alaHuil (KypcoBOU
paboThl, TabopaTOpHBIX padboT u ap.). Tekymuid u pyOeKHbII KOHTPOJIb YCTIEBAEMOCTH CTYACHTOB I10
JUCLUIUINHE IPOBOAMTHCA 110 TPEM KOHTPOJIbHBIM TOoukaM. B koHue 1/3 cemectpa 1-1 KOHTpoOibHast
TOYKa, BTOpasi KOHTPOJIbHAS TOUKA- KOHell 2/3 ceMecTpa, a TPEThsl KOHTPOJIbHAS TOYKA MOCIIETHUE JBE
Henenu cemectpa. Pacmpenenenue 6amuioB B pamkax OajuIbHO-PEUTHHTOBON CHCTEMBI aTTECTALUU

Hu l'[pOMC)KyTO‘IHOﬁ aTTeCTallumn

CTYACHTOB IPUBCACHO HUXKC!

Tabmuma 6. Pacnpedenenue 6annioe mexkyweeo u pyoeircHo20 KOHMpOoJis

Ne Oouan 1-s1 TOuKa 2-51 TOYKA 3 Touka
cymMma
1. | Texymmii KOHTPOJIb
MOCEIIEHNE 3aHSITHI 10 Gai- 3 3 4
JIOB Oaiia bama Oaiia
BBLIMTOJIHEHHE U 3aIl[MTa J1a00- 21 7 7 7




paTOpPHBIX paboT Oann OayIoB OaJoB OaJIIoB
2. | PyGesknblii KOHTPOJIb
TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0ayioB OasIoB 0ayoB
KOJUJTOKBUYM 24 8 8 8
Oama 0ayIoB OayIoB 0ayIoB
Hroro 70 23 23 24
0aJJ10B Dasia 0aJs1a 0aJ1a

5.1. KosutoxkBuym

B cemectpe npoBoaarcsa 3 KOJUIOKBHYMa, KKl U3 KOTOPBIX OLEHUBAETCs B Ipeneiax ot 0
1o 8 6amwtoB. Takum 00pazoM, MaKCUMaJIbHOE KOJUYECTBO OAIOB, KOTOPBHIE MOXKET MOJIYYHUThH CTY-
JIEHT NP YCIOBUHU YCTICITHOM CJa4U TPEeX KOJJIOKBUYMOB PaBHO 24.

Ha xomtokBuymax KOHTPOJHMpYETCs (OPMHPOBAHUE HJIEMEHTOB NMPO(PECCHOHATHLHON KOMIIE-
teruu [1K-3. Huxe npuBeaeH npuMeEpHBI NepedeHb BOIPOCOB U 3a/1aHUM, BBIHOCUMBIX Ha KOJUIO-
KBUYMBI:

1-xkonnoxeuym (Pazoen 1,2):

1. Kakue kpurepuu UCIOJIb3YIOTCA Ul KilacCU(UKALIMY MAaTEPUAIIOB 3JIEKTPOHHBIX CPEACTB?

2. Knaccudukaius MaTepuaioB 10 MArHUTHBIM CBOMCTBAM M X OCHOBHBIE OCOOCHHOCTH.

3. Knaccuduxarys moxynpoBOJHHKOBBIX MaTEPUAIOB IO CTPYKTYpE, THITY IPHUMECH, YPOBHIO COAEP-
JKaHUS IPUMECH.

Knaccugukaius MeTaioB 1 METAJUTMYECKUX CIUTaBOB. KpaTKko ommcaTh CBOMCTBA KaXI0H TPYIIIIEL.
CxemaTH4ecky onucaTh 30HHYIO CTPYKTYPY METaJIOB, IIOJIYIIPOBOJHUKOB U JUAJIEKTPUKOB.

Buasl KprcTaUIM4ECKUX CUCTEM.

JledexThl B TBEpIBIX KPUCTAUIMYECKUX MaTepHajax.

Jatp knaccuuKanuio 1 Ha3HAYEHUE MTACCUBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX CPE/ICTB.

. Jatp KnaccupuKauio U Ha3HaueHNe aKTUBHBIX KOMIIOHEHTOB JIEKTPOHHBIX CPEJCTB.

10. Omucath MOJiedb 3JIEKTPOIPOBOAHOCTH METAJUIOB B PaMKaX KJIACCUYECKOIO MPUOIMKEHHUS.

11.  OcobeHHOCTH 3IEKTPOIPOBOIHOCTH METAUINYECKHUX cIu1aBoB. [Ipasuiio JInunae u 3akon Komnmna-
Heiimana.

12.  Ilpunou: knaccuukaius , CBOWCTBA U 001aCTH IPUMEHEHUS.

13. Metasibl BBICOKOM MPOBOJUMOCTH.

14. SIBnenue ceepxnpoBoauMocTu. J[aTh KpaTKyro XapakTepucTuky: CeepxnpoBoaHuku Iu Il-poxa.

15. MeTamibsl 1 METAIIMYECKHE CIIIaBbI BBICOKOTO CONPOTUBIICHUS.

00 N oL

1-konnoxeuym (Pasoen 3,4):

1. aiiTe onpezaeneHre COOCTBEHHOTO U MPUMECHOI0 MOJXYyNpoBogHMKA. V300pa3uTe 30HHYIO CTPYK-
TYpY COOCTBEHHOTO ITOJIYTIPOBOJHHUKA, IOHOPHOT'O U aKIIEITOPHOTO MOIYIIPOBOIHHUKA.

2.00bscHUTE, KaK HATH KOHIIEHTPALMI0 OCHOBHBIX U HEOCHOBHBIX HOCHUTENEH 3apsia B 3JEKTPOH-
HOM TIOJTYIIPOBOTHUKE C U3BECTHOM CTENEHBIO JISTUPOBAHMSI HA YIaCTKE UCTOIIEHHS PHMECH.

3. O0bsicHUTE, KaK HalTH KOHIIEHTPALMIO OCHOBHBIX M HEOCHOBHBIX HOCHUTENECH 3apsia B JABIPOYHOM
TIOJTYIIPOBOTHUKE C U3BECTHON CTETIEHBIO JISTHPOBAHUS HA yYaCTKE UCTOIICHUS TIPUMECH.

4. N300pa3ute TeMIIepaTypHyIO 3aBUCUMOCTh PAaBHOBECHOM KOHIIEHTPALMU HOCUTENEeH 3apsaa B co0-
CTBEHHOM TOJTYNpOoBOIHUKE. OOBSCHUTE, KaK MO 3TOW 3aBUCUMOCTH OIPEIEIUTh IINPUHY 3aripe-
IIEHHOW 30HBI MOTYIPOBOHHKA.

5.1300pa3uTe KaueCTBEHHO TEMIIEPATYPHYIO 3aBUCUMOCTh PABHOBECHOH KOHIICHTPAIIUHU AJIEKTPOHOB
B JIOHOPHOM IIOJIYIIPOBO/IHUKE B IIUPOKOM HMHTEpBajle TeMIepaTyp. YKaKUTe TeMIepaTypbl Uc-
TOIIEHHSI TPUMECH U TIepeX0/1a K COOCTBEHHOM MTPOBOTUMOCTH.

6.0T KakuX XapaKTepUCTUK MOJYINPOBOJHUKOBOIO MaTepHaja 3aBHUCHT TeMIIepaTypa HCTOIIEHUS
npumecu?



7.3anuiuuTe ycIoBHE KBAa3MHEUTPAJIBHOCTH ISl MOJYNPOBOJHUKA, JETHPOBAHHOIO OJHOBPEMEHHO
JIOHOPHOM M aKIIENTOPHOU MPUMECHIO.

8. CKOJIbKO 3JIEKTPOHOB HaxoAuTcsl Ha ypoBHEe depmu B cOOCTBEHHOM IOJIYIPOBOJHUKE IPU KOM-
HaTHOU Temneparype?

9. 00bsicHHTe, KaKasi U3 JBIPOK O0JIagaeT OONbIel dHEpPrueii: B IEHTPE BAJCHTHON 30HBI WK Y €€
MOTOJIKA?

10. YcraHoBuTE B3aMMOCBA3b MEX/1y JOHOPHBIM WM aKLIENTOPHBIM IOBEJEHUEM IIPUMECEN 3amellie-
HUS B KOBAJICHTHBIX MOJYIIPOBOAHUKAX U BaJ€HTHOCTHIO IPUMECHOTO aTOMA.

11. OOBsicHUTE, KaK ONPEAECIUTD TUIl OCHOBHBIX HOCUTENEH 3apsiia B MOIYIIPOBOJHUKE 11O U3MEPEHHU-
ssm OJ1C Xomna.

12. OOBsicHUTE, KaK ONPEACIUTh TUIl OCHOBHBIX HOCUTEJEH 3apsiia B MOIYIPOBOAHUKE IO U3MEPEHH-
sam Tepmo-IJ1C.

13. KakoBo OTHOIIEHHE 3JEKTPOHHOTO TOKA K JBIPOYHOMY B cOOcTBeHHOM repmanuu npu T=300 K?

14. KakoBo OTHOIIIEHUE AJIEKTPOHHOTO TOKA K JILIPOYHOMY B cOOCTBEHHOM apcenu e rayuus T=3007

15. Beerna a1 MOXHO YTBEp)KIaTh, YTO MBI MIMEEM JEJI0 C COOCTBEHHBIM IOJYIIPOBOJAHUKOM, €CIIH
€ro yJenbHOe CONPOTUBIIEHUE OIM3K0 K coOcTBeHHOMY? [louemy?

16. Ha3oBuTE OCHOBHBIE MEXAHU3MbI PACCESHUS HOCUTENEH 3apsiia B OJIyNIpoBoAHUKaX. KakoBbl aJis
3TUX MEXAHU3MOB TEMIIEPATypPHbIE 3aBUCUMOCTH IOJIBUKHOCTHU?

17. JlaiiTe CpaBHUTENIBHYIO XapaKTEPUCTUKY KPEMHHUS U F€PMaHUs KAK MaTEPUAIIOB JJIEKTPOHUKH.

18. Ha3zoBuTe OCHOBHBIE 00JIaCTH IPUMEHEHHUS KPEMHUS M TEPMaHUs B AJIEKTPOHHOM TEXHHUKE.

19. OxapakTepu3yiTe KpUCTAJUIMUECKYI0 CTPYKTYpY U XUMHHYECKYIO CBSI3b B IOJIYIIPOBOJHUKAX
AIIIBV.

20. [Touemy y aHTUMOHH/Ia UHIUSI COOCTBEHHAs yJIEIbHAS TPOBOUMOCTD OIPEEIISETCS TOIBKO KOH-
LEHTpalrel JIEKTPOHOB, a BKJIAJIOM JBIPOK MOXKHO MPAKTUYECKH MpeHeOpeds?

3-xonnoxeuym (Pazoen 5,6):

1. Ha3oBuTe OCHOBHbIE MEXaHU3MBbI TPOOOS TBEPABIX AUIIEKTPUKOB.

2. Kakoii MexaHu3M npo0osi XapaKkTepeH Uil TUAIEKTPUKOB IIPU UMITYJILCHOM BO3JIEHCTBUU BBICOKOTO
HanpsDKEeHUsA?

3. Kak oneHuTh HanpsiKeHHe TEIIOBOTo Mpo0ost AMIIEKTpUKA?

4. Yto Takoe nuaniekTpuueckue norepu? Kakue (axkTopbl BIMAIOT Ha AUIIEKTPUUYECKUE TOTEPU B
TBEPABIX TUAIEKTPUKAX?

5. IoaumepHble TUAIEKTPUKU: 001Iast XapaKTepUCTUKA U IIPUMEHEHHUE B 3JIEKTPOHHOM TEXHUKE.

6. Kaxoii U3 momMMepHbIX TUAIEKTPUKOB cuiibHee HarpeBaeTcs B BU anekTpuueckoM mnose: moiausTh-
JIEH WJIY TIOJUBUHWIXJIOpU?

7. U3 xakoro marepuasnia Bwl npeanaraere usroroButh uzonstop CBY paszbema: u3 mnoaureT-
padropaTriieHa M noaudTuieHTepedTanara? [ouemy?

8. Ouennrte HampspKeHUE MPOoOO0s IS IUICHKH MOJMUMHAA TOMIUHON 50 MKM B OJHOPOJHOM DJJICK-
TPUYECKOM II0JIE.

9. Ouenute HanpsHKEHUE TPOOOS TSI TUICHKH MONMMATHICHA TOMMUHON 100 MKM B OJTHOPOJTHOM JJICK-
TPUYECKOM II0JIE.

10. Hcrnonb3ys cripaBOYHBIE JAHHBIC, HAUAWTE OTHOLIEHUE YIEIbHBIX JUAJIEKTPUUYECKHUX MOTEPH B
nosudTHiIeHe U [IBX npu 0IMHAKOBBIX yCIOBHSIX KCILTyaTal[UH.

11. Haiigure yjenbHble qUAIEKTPUYECKHUE IOTEPU B IUIEHKE JIaBCAHA TIPU HATIPSKEHHOCTH 110715 10°
B/M Ha yactrote 1 MI 1.

12. BnusHMe cocTaBa CTEKJIa HA €ro CBOKCTBA.

13.  Knaccugukanus cTeKos 0 TEXHUYECKOMY Ha3HAYCHHUIO.

14. Haiigute OTHOLIEHHE TEMIEPATYPHBIX KOA(P(UIMEHTOB PACIIUPEHUS JIEKTPOBAKYYMHBIX CTe-
xoi Mapku C37 u C90.
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15. Jlns xakoro u3 MaTepuasioB (KBapll MJIM CHJIMKATHOE CTEKJIO ¢ OonbuinM conepxkanueM Na20)
LIMpEe UHTEPBAJ pa3MATr4eHus?

16. Kiaccudukamysi MarHUTHBIX MaTEPUAJIOB 110 CBOMCTBAM M TEXHHYECKOMY HAa3HAYEHUIO.

17. Kakne MarHMTOMSIKHE MaTe€pUallbl UMEIOT BBICOKOE 3HAYEHME MAarHUTHOM IIPOHUIIAEMOCTH B
c1a0bIX MAarHUTHBIX MOJISX?

18. KakoBo BiIusgHME KPEMHHS Ha CBOMCTBA 3JIEKTPOTEXHUUECKOMN cTanu?

19. KakoBBI 4aCTOTHBIE XapPAKTEPUCTUKN BBICOKOIIPOHHUIIAEMBIX 1 HU3KOIPOHULIAEMBIX (heppuToB?

Memoouueckue pexomenoayuu

[Tpy MOATOTOBKE K KOJUIOKBUYMY CIIEAYET, MPEXkKAE BCEro, MPOCMOTPETh KOHCIEKTHI JCKIHH U
OTMETUTHh B HUX UMEIOLINECS BOIPOCH KOJUIOKBUyMa. Ecii kakue-To BOIPOCH! BEIHECEHBI ITPETojaBa-
TEJIEM Ha CaMOCTOSATEIbHOE M3YydeHHE, CIelyeT o0paTuThcs K yueOHOM JuTepaTrype, peKOMEHI0BaH-
HOH IpernojaBaTeieM B KauyecTBE HCTOYHMKA. [Ipy MOAroToBKe K KOJUIOKBUYMY TaK)Ke PEeKOMEHIyeT-
Csl IOCEIIEHNE KOHCYIJIbTAIMH /151 CBOEBPEMEHHOTO CHATHUSI BO3HUKIIUX BOIIPOCOB B MpOIECCEe MOJI0-
TOBKH. KOJIJIOKBHYM IIPOBOINTHCS B BHJIE YCTHOTO OIPOCA M COOECETOBAHUS CO CTYACHTOM.

Kpumepuu oyenusanus

CreneHb MMOATOTOBJICHHOCTHU CTYACHTA HA KOJUJIOKBUYMC OLCHHUBACTCA 110 CICAYIOIIUM KPUTC-
PUAM: - AACHOCMb, YemKOoCmb U O00KA3AMENIbHOCHb UBJIONCEHUS. OMEEMO8 HA eonpocsl, - enaoenue cne-
YUANIbHbIMU mMePMUHAMU, CUCMEMHOCNb 3HAHUU NO meme KoJlokeuyma. Huxe IIpUBCJACHA IIKaJla
OLICHUBAaHWA.

Tabnuua 7. Kpumepuu oyenusanus cmyoenma Ha KOJLIOKEUYME

OneHka

2 6ayL1a
«HeynoBJIeTBOPUTEILHOY

4 6amia
«YIOBJIETBOPUTEIBLHO»

6 6ann0B
«Xopowmo»

8 6a10B
«OTINIHO»

CrygeHT He 3Haer
3HAYUTECILHOM YacTH
BOIIPOCOB, JIOIYCKaeT
CYIIIECTBEHHBIC OIINO-
KA B OTBEeTax Ha BO-
MPOCHI

Crynent MOBEPX-
HOCTHO 3HAeT BO-
MpOChl  KOJIJIOKBUY-

Ma, JOIyCKaeT He-
TOYHOCTH B OTBETE
Ha BOTIPOC

CryneHT XOpoulo 3HaeT Ma-
Tepuaj, TPaMOTHO H MO Cy-
LIECTBY M3JIaraeT €ro, JOIycC-
Kasi HEKOTOpble HETOYHOCTH B
OTBETE Ha BOIPOC

CryneHt B nosn-
HOM o0beMe
3HaeT MaTepua,
IrpaMOTHO U IIO
CYLIECTBY H3J]a-
raer ero, He J0-

Imyckass  Cylle-
CTBEHHBIX  He-
TOYHOCTEH B OT-
BETE Ha BOIPOC.

5.2. TecTnl

TecTupoBaHue o U3yd4aeMbIM pazjiesiaM MpoBoauTCs 3 pasza B cemecTp. Ha Tectax KoHTponupy-
eTcs hopMupoBaHue d1eMeHToB podeccuonansHoii komnerenuuu [TIKC-3. Hmke npuBeneHsl o6pas-
B TECTOBBIX 3aJaHUN:

Obpa3zybl mecmosvix 3a0aHUlL.
3aoanue 1. Ilpu 00pa30BaHuUM ... CBSA3U MPOUCXOAUT 00OOIIECTBICHUE BAJICHTHBIX JJICKTPOHOB B3aH-
MOJICHCTBYIOIIUX aTOMOB B 00hEME BCETO KpUCTAIA.

+: METaIITMYECKOMN
3adanue 2. Cuiibl, BOSHUKAIOIINE MEXIY AUMOJIBHBIMU MOJIEKYJIaMH, Ha3bIBAIOTCSL: . ..

+: OpUEHTAIlMOHHBIMU

-: UHIYKITAOHHBIMU

-: TUCTIEPCUOHHBIMHU
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W-W,
kT

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

-! CPEZIHSS DHEPruUs DIEKTPOHA
+: sHeprus Pepmu
-2 DHEPrus COCTOSIHUS Ha JHE 30HbI IPOBOJAUMOCTH

3aoanue 4. Temneparypa [lebast 111 OOJNBIIMHCTBA METAIIIOB JISKHT B Mpeenax ...
-: 100-200 K
+: 400-500 K
-: 1000-1500 K

3adanue 5.

lgp

i £ | i

1l Tt

VRoBEHE obbeMHOrMO obpaszna
| |

| | Iy
Ha rpadwuke npencraBinena 3aBUCUMOCTD YAETBHOTO COMPOTHBIICHHS METAJUTMYECKON TNICHKH OT €€
tomuuHel. Ha yuactke Il 0TBETCTBEHHBIMU MEXaHU3MaMHU 3a IEPEHOC 3apsII0B SBIISIOTCS: ...
+: TEpMOAJIEKTPOHHAS SMUCCHS
+: TYHHEJIUpOBaHUE
-1 anektpoauddysus
-: yJapHas MOHU3alHs

3aoanue 6. Cornacuo teopun BKIII mmpuHa sHEpreTHYecKoii e CBEPXIPOBOIHUKA MPU KPUTHUE-
CKOM TemriepaType repexozaa Tc paBHa: ...

+: 3.52kTc

-2 kTc

- (%)ch

3aoanue 7. K maTepuaiaMm BICOKOW TPOBOJIMMOCTH OTHOCATCS: ...
+: Meab
-1 KOOABT
-: TUTaH
-2 JKeJe30
-: 0JIOBO
+: 30JI10TO

3aoanue 8. TlonynpoBOAHUK, B KOTOPOM BIUSTHHEM IIPUMECEH Ha IEKTPO(PHU3HUECKUE CBOMCTBA MOXK-
HO TIpeHeOpeYb Ha3bIBACTC: ...
+:c00CTBEHHBIM

3aoanue 9. B TMOJIYIIPOBOAHHUKE 1 - TUIIA YCIIOBUC BHGKTPOHCﬁTpaHBHOCTH BBIPAKACTCA COOTHOLICHHU-

1o =Po

. pp:np+N;
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+
n,=p,+N,

+:

L P,tN;=n,+N,

Py +N:1' :np+N;
3aoanue 10.

[IpuBeneHbl TUIIOBBIE TEMIIEPATYPHBIE 32aBUCUMOCTH KOHIIEHTPALIMU HOCUTENEH 3apsiaa s IOJIyIpo-
BOJIHHUKA 1 — TUIIA C PA3JIMYHBIM YPOBHEM JerupoBanust Nai, Na2, Nas.

O0651acTh ... OTHOCUTCA K TEMIIEPATYPHOMY MWHTEPBAITy UCTOIIEHUS TPUMECEH.

+: 11

o |

- 110

3aoanue 11. PacctaBbTe MaTepHalibl MO BO3PACTAHUIO JJIMHBI BOJIHBI MAKCUMYyMa COOCTBEHHOTO T10-
TJIOIICHHUS

D1: repmannit

D2: kpemHuii

D3: apcenup rammms

3aoanue 12.

- E
IIpuBeneHa TuIIOBask 3aBUCUMOCTD IUIOTHOCTH TOKA Yepe3 MOIYNPOBOJAHUK C MHOTOJOJINHHON CTPYK-
TypOU 30HBI POBOAMMOCTH OT HANPSHKEHHOCTH TTOJIS.
IIpoBOIMMOCTB y4acTKa ... OIPENEIAETCS JBUKEHUEM TSKEIbIX JJIEKTPOHOB.
—:a
- b
+:c

Memoouueckue pekomenoayuu

Tecmwl — 3TO BONPOCHI WM 3aJaHMsl, IPEAYCMATPUBAIOIINE KOHKPETHBIN, KpaTKUH, YETKUM OT-
BET Ha UMEIOLIUECS ITAJIOHBI OTBETOB. [IpH camocTosTeNbHOM MOATOTOBKE K TECTUPOBAHUIO CTYJEHTY
HE00X0/IUMO:
a) TOTOBSICh K TECTHUPOBAHUIO, MPOPadOTaTh MHPOPMAIMOHHBIN MaTepuaj MO JUCIUIUIMHE.
[TpoKOHCYIBTHPOBATHCS C MPENOAABATENEM T10 BOIIPOCY BbIOOpa y4eOHOU IUTEPATYPHI;
0) 4eTKO BBISICHUTE BCE YCJIOBMSI TECTHMPOBAHHS 3apaHee. 3HaTh, CKOJIbKO TecToB Bam Oyxer
IPEI0KEHO, CKOJIbKO BPEMEHH OTBOAMTCS HA TECTUPOBAHME, KAKOBA CUCTEMA OLIEHKH PE3YJIbTaTOB U
T.J.
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B) MpHCTyMas K paboTe ¢ TecTaMH, BHUMATEIbHO U JI0 KOHIIA MMPOYTUTE BOIPOC U IMpejsarae-
MbI€ BapHaHThl OTBETOB. BriOepuTe mpaBuiibHbIC (MX MOXKET OBITh HECKOJIBKO). Ha oTaensHOM HCTKE
OTBETOB BBHIMHIIUTE U(PY BOIpoca U OYKBBI, COOTBETCTBYIOIIHE TPABUIBLHBIM OTBETaM;

I') B Mpoliecce pelIeHUs KeNaTeIbHO MPUMEHSITh HECKOJIBKO MOJXOJO0B B PEIICHUU 3aJaHHUS.
OTO MO3BOJSIET MAKCUMAIBHO TMOKO ONEpUpOBaTh METOAAMHU PEIICHHsI, HAXOAA KaXKAbI pa3 ONTH-
MaJIbHbIH BapHaHT.

1) ecnu Bel BeTpeTuim upe3BblYaiiHO TPyAHBIHN 1711 Bac Bonpoc, He TpaTbTe MHOTO BpEMEHHU Ha
Hero. [lepexoaute k 1pyrum tectam. BepHurech kK TpyAHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeNIbHO OCTaBbTE BpeMs JJIsi MPOBEPKU OTBETOB, YTOOBI M30€XKaTh MEXaHHMYECKUX
OIINOOK.

Kpumepuu oyenueanus

Tabnuna 8. Kpumepuu oyenusanus pe3yibmamos mecmuposanusl

Onenka
HEYJIOBJICTBOPUTEIHHO YIIOBJICTBOPUTEIILHO XOpOIIIOo OTJIMYHO
0 6amnoB 3 damta 4 Ganna 5 GamioB
Menee 50 % mnpaBwibHO BeI- | 50-70%  mpaBwibHO | 71-85% mnpaBuiib- | 86-100% npaBuib-
MMOJIHEHHBIX 3aJaHUI. BBIIOJIHEHHBLIX 3a7a- | HO BBIIOJHEHHBIX | HO  BBIITOJHEHHBIX
HUH. 3aTaHHM. 3aJIaHHil.

5.3. Baganus s J1a00pPATOPHBIX 3aHSITHIA

(Konmponupyemas komnemenyus I[IKC-3)

JlaGopaTOpHBIH IPAKTUKYM SIBIISETCS BaKHBIM 3JIEMEHTOM 00yUYEHHMsI, T.K. IPUBUBAET HABBIKU
CaMOCTOSITENIbHOW PabOThI HA PA3TMYHOM JIA0OPaTOPHOM 000PYJOBAHNH, YMEHHE TIOIH30BATHCS Pa3-
JUYHBIMU U3MEPUTEIbHBIMU PUOOPAMU U HHCTPYMEHTAMHU, IPAKTUYECKOTO OCBOEHHS pa3IMYHbIMU
METOJMKAMU U3MEPEHUS MapaMeTpOB MaTepuaioB. B pamkax IMCHUIUIMHBI CTYACHTHI IOJIKHBI BbI-
HOJHUTH 8 1a00paTOPHBIX pabOT, OXBATHIBAIOLINX MPAKTUUYECKU BCE pa3zeiibl TEOPETUUYECKOr0 Kypca.
Jnist pyKOBOZCTBA 110 JTA0OPaTOPHOMY MPAKTHKYMY CTyJeHTaM mpeanaraercs yaueonoe nocooue(/1.C.
["aeB Marepuainsl 21ekTpoHHOI TexHukU. JlaboparopHsiit npaktukym/ JI.C. I'aes, P.I1I. Temes- Hanb-
yuk: Ka6. bank. YH-T, 2016- 99c., pexum gocryna: http://lib.kbsu.ru/ - bubnuorexa KbI'Y), B koTO-
POM J1aHO MOJIHOE OINMCaHKue PadoT.

Ipumep munosoii nabopamopHoti pabomuol

«/3mepeHne BpeMeHH KU3HU HEOCHOBHBIX HOCHUTENEH 3apsaa»
ens paboTsr:
1. O3nakomieHue ¢ POTOINEKTPUUECKUMHU CBOMCTBAMHU MOIYIIPOBOIHUKA.
2. 3KCH€pI/IM€HTaHBHOC OMnpeaACIICHNEC BPEMCHH KU3HU HEPABHOBCCHBIX HOCHUTEIIEHA B moJIymnpo-
BOJHHUKOBBIX 00pa3iax METOJ0OM penakcanuu (GOTOMPOBOAUMOCTH.

Konmponvnvie sonpocwvl u 3a0anus ona donycka u coadu pabomoi

1.Kakue HOCHTENHN 3apsaa Ha3bIBAlOTCS PAaBHOBECHBIMH, a KAKUE - HEPAaBHOBECHBIMU ?

2. [IpuBeaute cxemy J1abopaTOPHOTO CTEHAA JUIsl U3MEPEHUS] BpEMEHH JKU3HU HOCUTENEeH 3apsia.
3. Ilepeuncinre MEXaHNU3MBI IOTJIOLIEHUS U JATEe KPATKYIO XapaKTEPUCTUKY.

4. Ilpumenenue 3akona 3akoH byrepa-JlamOepTta- bepa Ha mpakTuke.

5. Kakue MexaHu3Mbl reHepaliy MPUBOIST K MOSBICHUIO CBOOOIHBIX HOCUTENEH 3apsiia?

6.UTo Takoe BpeMs KU3HU HOCHUTEINEH 3apsiaa’?

7. MaiiTe onpeaeneHne U3IydaTeIbHOW U O0e3u3ydyaTeabHOl peKkoMOUHALINY.

8. KakoBbl ocHOBHBIE MexaHU3MBbI pekomOuHarmu HH3?

9. BeiBetuTe BbIpakeHUE, OMHCHIBAOIEE CI1aj (POTOMPOBOIUMOCTH.

10. Kak MeHseTcs BpeMsi )KM3HU HOCUTEJIEH 3apsiia ¢ YBEIMYEHUEM KOHIEHTPALMU IPUMECH?

Memoouueckue pexomenoayuu
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[Tepen HagamoM 1a00paTOPHOTO MPAKTUKyMa MPOBOJIUTHCS BBOJHOE 3aHsATHE. B pamkax BBOA-
HOTO 3aHATHUS CTYACHTHI 3HAKOMATCS C JIaOOpaToOpueil, MPOXOAAT BBOJHBIA MHCTPYKTAX IO TEXHUKE
0e30macHoi paboOTHI C U3MEPUTETHLHBIM 000PYAOBaHUEM U TIOXKAPHOU OE30MACHOCTH, 0 HUX JOBOISAT-
Csl LeJIM U 3a/laud MPaKTHUKyMa, OpraHu3alus U MOPSAAOK BBIIOIHEHUs padoT. Ilpum Heobxoaumoctu
(bopMHpYIOTCS KOMAHIbI 7Sl BBIIOJTHEHUS PadOT MaJIbIMU TPYIIIaMHU.

Beinonnenne kaxxaoi 1ab0paTOpHOM pabOThI CKIIAABIBACTCS U3 CIEAYIOUIMX 3TAIOB.

1. CamocrosiTe/ibHasi MOATOTOBKA CTYAeHTOB K padore. Ilepen Hauamom paboOThI CTYIEHTHI
JIOJDKHBI YETKO MPEACTaBIATh cede 1elb padoThl, 3HaTh CXEMY, METOJ U3MEPEHHUs, (PU3NUECKYIO CylI-
HOCTh OKHJAEMBIX PE3ynbTaToB. JlomKeH OBITh MOATOTOBJIECH MPOTOKOJI M3MEPEHHMH, COJEpKarluil
TaOJIUIIBI U1 3aIIUCH Pe3yJIbTaTOB U3MEPEHUIN U OCHOBHBIE pacueTHble (opMyibl. CTyJEHTHI, HE MOJ-
TOTOBHBIIHECS K pabOTe B COOTBETCTBHH C STUMHU TPEOOBAHHUSMH, K BBIMIOJIHEHUIO pabOTHI HE JOITyC-
KaroTCsl.

2. IIpoBenenne IKcepuMeHTAa. DTOT 3Tall OCYILIECTBIISETCS B COOTBETCTBUU C METOIUYECKUMU
yKa3aHUsMM, KOTOpBIE COJEepXaTrcs B ONMCAaHMM K Kaxaoi pabore. JlabopaTtopHble M3MepeHus Ha
CTEHJIE CTYJCHT MOXET HauaTh TOJBKO IOCJe cOOECEeIOBaHUS C MPENoIaBaTeNIeM U MOIY4YEeHHUsS! COOT-
BETCTBYIOIIETO JolycKa. JItoOble M3MEHEHUs B CXeMe MPOBOJATCS MPU OTKIIOYEHUH CXEMBbI OT UCTOY-
HUKa HanpsokeHus. Pe3ynbraTel m3MepeHus MpoBepstoTes npenonasatenem. [Ipu padote B mabopato-
pUM HEOOXOUMO CTPOTO BBINOJIHATH BCE MPaBMJIa TEXHUKU O€30MaCHOCTH U yKa3aHHUs IpernojaBare-
Js1.

3. CocraBJ/ieHHe 0TYETA O MPoOAeJaHHON padoTe. OTYET JOJDKEH COJAEPkKATh UCUEPIIBIBAIOIINE
JTaHHbIE, KaK O 11eJI paboThl, TaK U O pe3yJbTaTax B CIEAYIOLIEH [10CIIEJ0BATEIbHOCTHU:

— 3aJaHueE;

— CX€Ma YCTaHOBKHU M OIMCAaHUE METOJUKU U3MEPEHU;

— IE€PBUYHbIE SKCIIEPUMEHTAJIbHBIE PE3YNbTAThI 32 MOIUCHIO IPE01aBaTENs;

— pe3ysbTaThl KOMIBIOTEPHONH OOpabOTKHM SKCIIEPUMEHTAIbHBIX JaHHBIX, BKIIIOYas rpa-
bukH, TAOIUIIBL;

— oOmue BbIBO/BI O pabOTe U 3aKIIIOYEHUE, O KaUeCTBE UCCIIEOBAaHHBIX MAaTePUAIIOB.

TekcT oTyeTa H0JKEH ObITh HAITUCAH aKKYpPaTHO M pa300puMBO OT PYKU WJIM MPEACTaBIEH B BU-
JIe pacrevyarky, Mocjiae KOMIbIOTEPHOM BepcTKU. B 000ux cilydasx TEKCT AOKEH MPEACTaBIATh COO0M
JIOTMYECKOE M3JI0KEHUE cyllecTBa Bonpoca. Hegonmyctumo npuseaenue ¢popmyi, Tabnui 0e3 pazbsic-
HEeHUl Bcex 0003HaueHUI U cokpateHuil. OTyeT 10JKeH ObITh MOHATEH M KaX10r0 YUTAoIEero 0e3
KaKHUX-JTM0O0 JIOTIOJIHUTENBHBIX BOMPOCOB K COCTABUTENSIM OTUETA.

Kpumepuu oyenueanus

OrneHnBarOTCS CIEAYIOIINE 3TaIbl 1a00paTOPHOM pabOTHI:
1. BolnosHeHue 3KCepUMEHTaIbHON YacTH padOTHI.
2. O6paboTka pe3yabTaTOB U MOJArOTOBKA OTYETA O BHIMOJIHEHHON padoTe.
3. 3amuTa pe3ynbTaThl JaOOopaTOpHON pabOTHI.

CryneHT BBIMOJHUBIIMN M 3allMTHBINUN Bce Ja00OpaTOpHbIE PaOOTHI MO TUCHMILIMHE MOJIYyYaeT B
koHIile cemectpa 21 6amn. Kaxmas nmabopatopHas paboTa B 3aBUCUMOCTH OT CTETNIEHU CIIOKHOCTH U
Ba)XHOCTU TE€MbI OlleHHBaeTcst MHIuBUAYyanbHbIM 6aiioM (K). Illkana oneHnBaHus 1a00paToOpHBIX pa-
00T ycTaHaBJIMBAETCS B Hayalle CEMECTPa U IOBOJUTCS A0 CBEACHUS 00YJarOIIUXCS CTYACHTOB.

Tabnuma 9. Memoouka oyenugarnue 8blnOIHEHUS SMANO8 1AOOPAMOPHOL PaOOMbL

Ne PeiiTnHroBbIit
Bup srana
n/n 0aJLI
1. Jlomyck 1 BBIITOJTHEHHE HKCIIEPUMEHTAIBHOM YacTu paboTh 03K
2. [IpencraBienue otueta no Tpedyemoit popme B K caaue paboThl 0.2K
2
3. 3amura paboThl 0.5K

15



[Tpumeuanue: K — konuyectBo 6ayuioB, OTBOAMMOE B paMKaxX PEHTHHIOBOM CHCTEMbl Ha JTAaHHYIO
paboTy, KOTOpOe onpeeseTcs MpenojaBaTesieM B Hayaje Ja00paTOpHOro Kypca.

5.4. Ilpome:kyTOYHAS aTTECTALMS

(Koumponupyemasn komnemenyus I[1KC-3)

W3yuyenue qUCIUIUIMHBI 3aBEPIIACTCS YCTHBIM 3a4eToM. [IpuMepHBI nepedyeHb OCHOBHBIX BO-

ITPOCOB BEIHOCHMBIX HaA 3a4€T IIPUBCACH HUXKCE!

l.

2.

98]

~

11.
12.
13.

14.
15.
16.
17.
18.
19.
20.

. Konrakr MCTAJUI-TIOJIYIIPOBOJAHUK: SHCPIrETUICCKUC NUAI'PAMMEBI, CBOMCTBA U MMPUMCHCHUC.
22.

21

23.

24.

25.
26.

[TonsTne XMMHUYECKOH CBs3H. Bunpl xumudeckoil cBsizu. OCHOBHBIE OCOOECHHOCTH M XapaKTepH-
CTHKHU.

[ToHsiTHE KPUCTAJUIMUECKON pELIETKU. DJIEMEHTapHas siueliKa U €€ XapaKTepUCTUKU. Turbl Kpu-
cTajuinyeckux cucreM. Pemerku bpase. Crioco6 onucanus Kpuctauiorpauyeckux miockocTeil u
HaIpaBJICHUN

[TonsTue dassl. PazoBast cTpyKTypa TBEpIbIX Ted. Pa3oBble JUarpaMMbl COCTOSTHHSL.

OCHOBHBIE 3JIEMEHTHI 30HHOI CTPYKTYPBI TBEPJIBIX Tell. JHEPreTHYecKue ypoBHU U 30HBI OcoOeH-
HOCTH YHEPreTUYECKUX 30H MOJIYIIPOBOJIHUKOB, METAJIJIOB U JUAJIEKTPUKOB.

[Tonsitue azoBoro npoctpancTBa. [IIOTHOCTE ANMEKTPOHHBIX cocTosHUE. Pacnipenenenne @epmu-
Hupaka, MakcBenna-bonbiiMana 1 0COOEHHOCTH UX IPUMEHEHUS.

OcCHOBHBIE TIOJIO)KEHHUSI YUEHHUSI O 3JIEKTPOIPOBOJHOCTH METAJNIOB B pPaMKaxX KJIACCUYECKOTO H
KBaHTOBOT'O IOJXO0B.

TemnepaTtypHas 3aBUCHUMOCTb YAEIBHOIO COPOTUBIICHHUS IIPOBOAHUKOB.

BausiHue cTpyKTYpHBIX Je(EKTOB Ha YAEIbHOE COIPOTHBIIEHUE NMPOBOAHUKOB. IIpaBmiio Maruc-
cena, Hopareiima u Jlunge.

OJeKTpUYecKre CBOMCTBA TOHKMX METANIMYECKUX IJIEHOK. Pa3mepHslit ahdexT.

. Ocnosnble nonoxenus reopun bKIII. [Tonstue TynHenbHOro koHrakra. Ocobennoctu BAX tyn-

HEJIbHBIX KOHTAKTOB - HOPMAJIbHBII METall - CBEPXIPOBOJHUK U CBEPXIPOBOJHUK — CBEPXIIPO-
BOJIHHK.

MerTasibl BBICOKOH IPOBOJAMMOCTH: CBOWCTBA U IPUMEHEHHUE.

MeTtauiel 1 METAITMYECKHE CIIABBI BEICOKOTO COTIPOTHBIICHHUS: CBOMCTBA M IPUMEHEHHE.
CobctBeHHble TONynpoBoAHUKHA. CTaTUCTUKAa HOcHUTeNel 3apsaa. TemmeparypHas 3aBUCUMOCTH
ypoBHs ®epmu.

[TpumecHbie monymnpoBoaHukH. CTaTHUCTHKA HOcHUTeNell 3apsnga. TemmepaTypHasi 3aBUCHUMOCTH
ypoBHs Depmu. Y CIOBUE ANEKTPOHEUTPATIBHOCTH.

TemnepaTypHasi 3aBUCUMOCTb 3JEKTPOMPOBOAHOCTH COOCTBEHHBIX U MPUMECHBIX MOIYMPOBOAHU-
KOB.

HepaBHOBeCHbIE HOCUTENH 3apsia U MEXaHU3MbI UX PEKOMOMHAIINU.

B3aumoielficTBrE MOYIIPOBOJHUKOB C 3JICKTPOMArHUTHBIM W3ITydeHHEM. MeXaHU3Mbl MOTIIONIe-
HUSl CBeTa MONYNpoBoAHUKaMH. CHekTpalibHas 3aBUCUMOCTh Kod(dduuuenta nmornomenus. Kpait
dbyHmamMeHTabHOTO TorIomieHus. 3akoH byrepa — JlamGepra - bepa.

DoTONMPOBOAUMOCTH MOTYIPOBOAHUKOB. Penakcarus ¢oTompoBOANMOCTH.

DIEKTPOIPOBOIHOCTE TOTYITPOBOTHUKOB B CHIIBHBIX AJIEKTPUICCKUX MOJISIX. [loneBbie 3¢ (heKTh.
Oddext ['anHa u 06acT MpUMEHEHUs

TepMoraapBaHOMarHUTHBIC 3((GEKTH B META/UIAX M IMTOTYIIPOBOHUKOBBIX MaTepHaIax.

DIEeKTPONPOBOIHOCTh MPOCTHIX U CIOKHBIX TUIIEKTPUKOB. OCHOBHBIE MEXAHU3MBI IIPOBOJUMO-
CTH.

Jwusnexrpudeckas mpoHUIaeMocTb. [loHsATHE Monsipu3anuy JU3JIEKTPUKOB. MeXaHU3MBbl MOJISAPHU-
3aLuu.

JIMdNeKTpUKY B CHIIBHBIX JIEKTPUYECKUX MOISIX. Buabl anexkrpudeckoro nmpobos. [lonstue snex-
TPUYECKON IIPOYHOCTH TUIJIEKTPUKOB.

AKTHBHBIE AU3EKTPpUKH. [I[puMeHeHre B n3aenusax (pyHKIHOHATBHOM 3J€KTPOHUKH.

[TaccuBHBIE AMAIEKTPUKU: KIacCU(DUKAIM, CBOMCTBA M TPUMEHEHHE B JICKTPOHHKE.
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27. O6mue cBeaenus o maruetuzme. Omnbit ['eprnaxa - lltepna. Knaccudukarms MaTepuanos 1o mar-
HUTHBIM CBOMCTBaM.

28. 3aBUCHMOCTh MAaTHUTHBIX CBOWCTB (heppOMarHeTHKOB OT BHEITHUX (hakTopoB. DPdexT bapkray-
3eHa. MarnuTtHas Touka Kropu.

29. MaruuToMsrkue MaTepuasbl: CBOMCTBA U IPUMEHEHHE.

30. MarauToTBepAbIe MaTEpUasbl: CBOMCTBA U IPUMEHEHUE.

Memoouueckue pexomenoayuu

[ToaroroBka CTyIGHTOB K 3a4eTy BKJIIOYAET MPOPabOTKY JEKLUH, B TEUEHHE CEMECTpa U Hero-
CPEICTBEHHYIO MOJATOTOBKY B JIHU, MPEANIECTBYIOIINE FK3aMEHY, BKJIIOUasi, OJATOTOBKY K KOJUIOKBU-
yMaMm, TeCTUPOBAHUIO, BHIMOIHEHHIO JJAOOPATOPHBIX pabOT U UX 3aIIUTY.

JIJ1st TOITOTOBKM K 3a4eTy CTYACHT JOJDKEH MCIOJb30BaTh HE TOJIBKO KypC JIEKIMM, HO U OC-
HOBHYIO U JIOTIOJHUTEIBHYIO JIMTEPATYPY AJISl BEIpaOOTKH YMEHUS JaBaTh pa3BepHYTHIC OTBETHI HA MO-
CTaBJICHHBIE BOMPOCHI.

B xo1e moAroToBkH K 3a4eTy CTYIAEHTY HEOOXOAMMO oOpaiaTh BHUMAaHKUE HE TOJIBKO Ha ypo-
BEHb 3a[IOMUHAHUA, HO ¥ Ha CTETICHb TOHMMAaHUs N3y4aeMbIX BOIPOCOB. MeXaHN4eCKOe 3alIOMUHAHUE
YHCIIOBBIX 3HAUYECHUHN XapaKTEPUCTHK MATEPHAIOB HE PEKOMEHAYETCs, HO CTYJCHT JAOKEH OTUETIMBO
MPEACTABISITE ceOe MOPSAIOK ATUX BenuuuH. HemocpenacTBeHHas MOATOTOBKA CTYACHTa K SK3aMEHY
JOJI’KHA B Pa3yMHBIX MPOIMOPLHUAX COYETaTh U 3alIOMUHAHKE, U MOHUMaHHE MPOrPaMMHOT0 MaTepua-
na.

Kpumepuu oyenueanus

[To uToram 3a4era CTyICHTY, H3 MAKCUMAJIBHOTO KOJIMYECTBA OAJUIOB, KOTOpoe cocrtasiser 30,

BBICTABIISIETCS:

1)ot 27 mo 30 GayioB, eciu BIIaJeeT MPOrPAMMHBIM MATEPUAIIOM TI0 AUCIMILTAHE B TIOJTHOM
o0BeMe; TO0CTaTOYHO TITyOOKO OCMBICTUBAET IUCIUIUIMHY, UCUEPIIBIBAIOIIE OTBEYAET HA BCE BOIPOCHI;
yMeeT aHaJIM3UpPOBaTh, CPABHUBATh, KJIACCU(PHUIIMPOBATH, 0000IIATh, KOHKPETU3UPOBATh U CHCTEMATH-
3MpOBATh U3yYEHHBIM MaTepHuall, yCTaHABIMBATh NPUUMHHO-CJIEICTBEHHbIE CBA3U; YETKO (OPMUPYET
OTBETHI;

2)ot 24 1o 26 6anioB, €ciaM BiIaieeT MPOrpaMMHBIM MaTEpUAJIOM ITOYTH B ITOJIHOM 00beMe
(umeroTcst MpoOebl TOJIBKO B HEKOTOPHIX OCOOEHHO CIIOKHBIX pa3fieliax); CaMOCTOSTENbHO U OTYACTH
IPY HaBOJAIIUX BOMPOCAX JaeT MOJHOLEHHbBIE OTBEThI HA BOIIPOCHI; HE BCET/1a BIJENAET Hauboee
CYIIIECTBEHHBIE, HE JIOITYCKAeT BMECTE C TEM CEPbE3HBIX OMMOOK B OTBETAX;

3)ot 15 o 23 6amioB, eciu BiageeT OCHOBHBIM 00bEMOM IIPOTPaMMHOTO MaTepuaia 1o AUCIH-
TUTAHE; TIPOSIBIISIET 3aTPYAHEHUS B CAMOCTOSITETIHHBIX OTBETAX, ONEPUPYET HETOYHBIMH (HOPMYITHPOB-
KaMU; B IIPOLIECCEe OTBETOB JIONMYCKAET OLIMOKH IO CYLIECTBY BOIIPOCOB.

B cnydasx, korga oOydaromuiicss He OCBOUI 00s3aTeNIbHBI MUHUMYM MTPOTPAMMHOTO MaTepHua-
Ja 1o JUCLUHUIUIMHE, HE CIIOCOOEH OTBETUTH Ha BONPOCHI JaXKe MPH JIOTIOJIHUTENbHBIX HAaBOIAIINX BO-
npocax, BeicTaBisieTcs: 0 6amioB. CtyneHT, HepoOpaBiuii 36 6aJIJIOB B X0/1e TEKYIIETO U pyOSKHOTO
KOHTPOJIS, K 3a4eTy He AonyckaeTcs. Huke npuBeeHbl KpUTEpUH U MOKa3aTelM OLlEHUBAaHUS pOMe-
JKyTOYHOM aTTeCTALVH.

Tabmuma 10. Kpumepuu u nokazamenu oyeHUBAHUS NPOMENHCYMOYHOU AMmMeCmayuu

[lIxana mo TpaguIMOHHON MATHOALTEHOM CUCTEME

ba30Bblif ypoBEHB IIponBuHYTHII Bricoknii
Heynosnersopu- YIIOBIETBOPUTENBHO /nu. YpOBEHb YpOBEHBb
TEJILHO 3a4er xopomo/ aud. 3aueT otnu4HO/ mud. 3a4et

HIkana no 6amIbHO-PEUTUHTOBOM cUCTEME
36— 60 61— 80 | 81 -90 | 91— 100

17



7. MeToan4eckue MaTepHaJibl, ONpeaesiioIue Npoue ypbl OeHUBAHUSA 3HAHMIA,

yMeHHﬁ, HABbIKOB U OIIBITA JE€ATCJIBbHOCTH

Tabmuna 11. Pezyremamol oceoenus yueOHoU OUCYURTUHDL, NOOTeHCAUUe NPOBEPKe

PesyabTaTsl 00y-
YeHHUs
(KoOMIeTeHIINN)

OcHOBHbBIE OKA3aTeJIU OLEHKH
pe3yJbTaTOB 00yUYeHHUst

Cnocoben  mpoBo-
JUTH aHATHU3 IPUIUH
Opaka TpH H3TOTOB-
JICHUU 171631 (X170
MHUKPOAJICKTPOHUKHI

U J1aBaTh PEKOMCH-
JAIy 10 MX yCTpa-
HEHHUIO U TIpeayrpe-
xnenuto - (ITKC-3):

v' TIKC-3.1 BeI-
SIBJIIET TEXHOJIOTH-
gyeckue (haKkTopbl
BBI3BIBAIOIIIHE T10-
TPEITHOCTH M3T0-
TOBJICHHS U3AETINHI
MUKPO3JICKTPOHUKH.

v' TIKC-3.2. Taer
MIPEITIOKEHUS TI0
JUKBUJAIIMN Opaka
B ITPOU3BOJICTBE U3-
JeNUi MUKPOIJICK-
TPOHUKH.

v’ TIKC-3.3.
[Ipemtaraer BHECE-
HHE U3MEHEHUH B
TEXIIPOIIEeCC.

3Harth:

- OCHOBHBIE paJIuOMaTepHaIbl U PAIMOKOMIIOHEHTHI, UX Ha3HAYCHUE U
xapakTepuctuku(31);

- OCHOBHBIE TUITbI KOMIIOHEHTOB 3JIEKTPOHHBIX CPEJICTB, UX HA3HAUCHUE,
KOHCTPYKLIMH, OCHOBBI TEXHOJIOTHH U3TOTOBJICHUS, SKCILTyaTalliOHHbIE
xapakrepuctuku(32);

—TIPUHIUIIBI, METObI U CPEACTBA BHIIIOJHEHUS PaCYeTOB U BBIYUCIIH-
TeNbHBIX paboT(33);

—TEXHOJIOTHIO ITPOU3BOJCTBA B OTpaciu(34).

YMern:

- MPUMEHSTH TIOJYYCHHBIE 3HAHUS O CBOMCTBaX MAaTEPUAJIOB IPHU pEllie-
HUH 33/1a4 IPOECKTUPOBAHUS U TEXHOJIOTUU U3JIEIUN U YCTPOWCTB paguo-
TexHuueckux cucrem(¥Y1);

- OCYIIECTBIIATH COOp M aHATU3 JAaHHBIX 110 PYHKIIMOHAIBHBIM U KOH-
CTPYKIIMOHHBIM CBOWCTBaM MaTEPHUAJIOB U ITapaMeTPOB KOMIIOHEHTOB
3JIEKTPOHHBIX CPEJCTB BRLIHOCUMBIX B TEXHUYECKOE 3aJJaHUE Ha MPOCKTHU-
pOBaHUE paMOTEXHUYECKUX cucTemM(Y2);

- OIIPEACNIATh HEOOXOIUMBIE CPEJICTBA 0OCCIICUCHUS HAZC)KHOCTH PaJIHO-
TEXHUYECKUX CUCTEM C YYETOM CBOMCTB MaTEpHUAJIOB U (PU3UYECKUX OCO-
OEHHOCTEH 2IEKTPOHHBIX KOMIOHEHTOB(Y 3).

Baaners:

- METOJlaMU JKCIIEPUMEHTAIBHOIO UCCIIEOBAaHUSA OCHOBHBIX CBOMCTB Ma-
tepuanos(B1);

- METOJaMU JKCIIEPUMEHTAIIBHBIX UCCIIEOBAHUN [TaApaMETPOB U XapaKTe-
PUCTHK TaCCUBHBIX KOMIIOHEHTOB JIEKTPOHHBIX cpeaAcTB(B2);

- MeTOJlaMH1 pacyeTa 0a30BbIX XapaKTEPUCTUK PATHMOMATEPHAIIOB U pa-
JMOKOMITOHEHTOB, BIMAIOIIMX HA IAPAMETPhI IPOEKTUPYEMOTO YCTPOii-
crBa(B3).

- IEPBUYHBIMU HAaBBIKAMH MOHTA’Ka, HACTPOWKHU U PETYJIUPOBKH Y3JIOB
paluoTeXHUYECKUX YCTpoicTB U cuctem(B4).

Tabmuma 12. Omanwvl popmuposanus komnemenyuu 1 UCNONbIYEMblE CPEOCMBA OYEHUBAHUS

Cocras DJieMeHTbI KOMIeTeH I
Conepianue 31, 32, 33, 34 Y1,V2,V3 B1, B2, B3, B4
ITaNnoB
Buabi 1.JIexuun 1.Jlaboparopusie pabotsl | 1.JlabopaTopHbie pabOThI
3aHATHH 2.KoHcynpranumn 2.CamocrosrtenpHas pa- | 2. CaMmocrosTenbHas pa-
3. CamocrosTenbHas pa- | 6ota oorta
6oTa
CpeacrBa 1. Ilocewenue 3anamuii | 1. [Jonyck u evinonnenue | 1.3awuma pesyromamog
ouenuBanusi | (cm., paszn.5, Ta6m. 6). nabopamophotl pabomul | 1a60pamopHoll pabo-
2.Konnoxeuym (cMm., paza.5, Tabn.9) moi(cM., pasn.S, Tabn.9)
(cwm., pazn.S, Tabn.7) 2. Obpabomxka pe3ynb- 2. Tecmuposanue(cM.,
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pasn.5, Ta6n.8)

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

5. 3auem(cm., pasn.s,
Ta6m1.10)

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

(cMm., pa3n.5, Tab6mn.8) omyema o evinoanennou | 3. Konnoksuym(cMm.,

4.3auem pabome. (cM., pa3.s, pasn.5, Ta6n.7)

(cm., pazn.5, Ta6m.10) Tab6mn.9) 4. 3auem(c™m., pasn.s,
3. Tecmuposarue(cM., Ta611.10)

YPOBCHB C(bOpMI/IpOBaHHOCTI/I 9JICMCHTOB KOMHCTCHHI/Iﬁ B paMKaX M3Yy4CHUA ,Z[aHHOﬁ JUCHUITIN-

HBI BKJIFOYAET YEThIPE YPOBHS:

® HU3KULL YPOBEHb(OYEHKA «HEYO0B8IemMBOPUMENbHOY) XapaKTepU3yeTcs JTU00 OTCYCTBHEM,

JIMOO0 YaCTUYHOM C(i)OpMI/IpOBaHHOCTBI-O 3JICMCHTOB KOMHCTCHHHﬁ;

® 0a306blil YPOBeHb (OYEHKA «Y008IemBOpUMENbHOY) IBISCTCS 00s13aTEIBHBIM JIJIST BCEX
00yJaromuXcsi 10 3aBEPIICHUN OCBOCHUS JIUCIUTUIHHEI, B IICJIOM 3JICMCHTHI KOMITCTCHIIUI

c(hOpMUPOBAHBI;

® IPOOBUHYMBLI YPOBEHb (OYEHKA «XOPOULO») XAPAKTEPU3YETCs MIPEBBIIIICHUEM MUHUMAJIb-
HBIX XapaKTePUCTUK CPOPMUPOBAHHOCTH KOMIICTCHIIMH T10 3aBEPIICHUN OCBOCHHSI TUCIH-

IIJIMHBI,

® 8bICOKUL YPOBEHb (OYEHKA «OMAUYHO)») XAPAKTEPU3YETCSI MAKCUMAJIbHO BO3MOKHOM BbI-
PaXEHHOCTHIO KOMIIETCHIIMN U SIBJISIETCS] BAXXHBIM KQYECTBEHHBIM OPUEHTUPOM JJISI CaMO-

COBCPHICHCTBOBAHUA.

Huxe B Tabnuue 13 npuBeneHbl 001Ke XapaKTEPUCTUKU U KPUTEPUU OLICHUBAHUSI YPOBHS

OCBOCHMS 3JIEMEHTOB KOMIETECHIINI 3aKPCIICHHBIMUA 34 JUCHMILIMHOM.

Tabmuma 13. Obwue xapakmepucmuku nokazameei u Kpumepues OYeHUBaAHUs

KomnenieHyuu no smanam

IToxa3zaTenu 3HaTh YMmernb Baagernb
U KpUTEPHH
«OTInyHO» Obnamaer  ¢akTtuue- | YMeeT MpPUMEHTHh MO- | Brameer TeXHOJIOTHS-

(BBICOKHI YPOBEHb) CKUMHU U TEOpeTUYe- | Jy4CHHbIC 3HAHUS IS
CKMMHM 3HaHUAMM B | PCLIECHHUS  INPOU3BOJI-
mpenenaax HM3y4aeMOH | CTBEHHBIX M HCCIIENO-

MH B U3y4aeMOM Mpen-
METHOW o0jacTd H
AMeEET HaBBIKM WX CO-

00JIacTH ¢ TIOHUMAaHM- | BaT€JIbCKM  3aJad B | BEpIICHCTBOBAHUS.
€M TpaHUll NPUMEHHU- | U3y4yaeMon 00JacTH
MOCTH.

«Xopomo» 3Haet (akThl, IPUH- Obnagaer Auana3oHOM | AganTUpyeT CBOE I0-
(MpoABMHYTHII LIUIIBI, TPOLIECCHI, 00- | IPAaKTUYECKUX  yMe- | BEI€HUE K 00CTOSTENb-
YPOBEHb) 1IMe MOHATHS U KaTe- | HUM, TpeOyeMbIX [UIsl | CTBaM B pELICHUHU 3a-
TOpHUH B Mpeeax pemieHust mpodeccuo- | 1ad B U3ydaeMoi 00-

U3y4aeMoH 00J1acTH HAJIBHBIX 33/1a4 JacTH

«Y noBaerBoputenbHo» | O6nmanaer 6a3oBbiMu | OOnanaeT OCHOBHBIMU
(moporoBblil ypoBeHb) | OOIIMMH 3HAHUSIMH B | YMEHUSIMU, TpeOye-
n3ydaeMoi 00s1acTu MBIMU JJIs BBITIOJIHE-
HUS HECIIOKHBIX 3a/a4
B U3y4aeMo# 00JIacTH

CnocoOeH BBITOIHSATh
paboThl B U3ydaemMoin

00J1acTH 101 KOHTPO-
JIEM .

«HeynoBnerBoputenbHO» | OTPHIBOUHBIC 3HAHUS, | YMEHHS HE MO3BOJISIIOT
(Hu3kwuii ypoBeHb) IIyTaeT OCHOBHBIE I10- | BBIIOJHUT HECIOKHBIE
HSITUS M KATETOPUM B | 3a7a4M B U3y4aeMOM

HcnwiThIBaeT TpYyIHO-
CTH IIpU PELIEHUHU 3a-
J1ad B U3y4aeMoil 00-
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n3ydaeMoit 00IacTH. obnacTu, coBepIaer JIACTH JTaXKe IO/ PYKO-
OIINOKH. BOJICTBOM

8. YueOHO-MeTOAMYECKOE 00ecTedyeHre NUCIAIIIHHbI

OcHognasa numepamypa
1. ITaceiakoB, B. B. Marepuainsl asektponHoit Texuuku: yue6. / B. B. Ilaceiakos, B. C. CopokuH. - 5-
e usl., crepeotutt. - CII6.; M.; Kpacnonap: Jlans, 2003. - 367 c.(475k3)
2. Matepwualibl 3JI€KTPOHHBIX CPEACTB [DNEKTPOHHBIN pecypc| : yueOHoe mocoodue / F0. A. IN'aTtumn, B.
JI. Tkamuy, I1. A. Kamaes [u ap.]. — DaexTpoH. TekctoBbie gannbie. — CII6. : YauBepcurer UTMO,
2010. — 112 ¢. — 2227-8397. — Pexwum noctyna: http://www.iprbookshop.ru/67263.html
3.JIeroctae, H. C. Marepuaisl 3J€KTPOHHON TEXHUKU [DIEKTPOHHBIN pecypc] : yueOHoe mocobue /
H. C. JleroctaeB. — DJIeKTPOH. TEKCTOBbIE JIaHHbIE. — Tomck : ToMCKHil TOCy1apCTBEHHbBI YHUBEP-
CUTET CUCTEM YMPABICHUS U paguodieKTpoHuku, 2014, — 239 c. — 978-5-86889-679-8. — Pexum
nocrtyna: http://www.iprbookshop.ru/72057.html

Jononnumenvnasn numepamypa

1. I[Terpos K.C. Pannomarepuainsl, paAMOKOMIOHEHTHI U 31ekTpoHuka.-CII6.: [Turep, 2003.-512c.

2. Antunos B.JI., Copoxun B.C., TepexoB B.A. Marepuaisl 31eKTpoHHON TeXHUKH. Borpock! u 3a1a-
yp. M.: Beicimas mkona, 1990.

3. DAEKTpOTEXHUUYECKUE MaTepratbl U u3aenus: cnpaBoynuk / M. U. Ammes, C. I'. Kanranosa. -

M. : PaquoCodrt, 2005. — 350.

4. 1.C. I'aeB Marepuaisl 3JeKTPOHHOH TeXHUKHU. TabopaTopHbiii mpakTukym/ J[.C. I"aes, P.I1I. Te-
meB- Hanmpunk: Ka6. bank. Ya-T, 2016- 99c¢.

5.Taes .C., Temes P.111. Matepuansi anektponHoi TexHuku. Yacte 1. Yuebnoe nznanue. - Hamnb-
yuk: Ka6. — bank. Yu - T, 2001, 63c.

6. I'aes /1.C. Marepuaiibl 371€KTpOHHOM TeXHUKU. MeToinyeckue pa3paboTKU 10 TEMaM U BOIpocam,
BBIHOCHMBIM Ha CAMOCTOSITENIbHYIO Pa0OTy CTyIeHTOB. Y4yeOHoe u3nanue. -Hanpunk: Kab. — bank. Yu
- T, 2002, 63c

7.Taes [1.C. , Temes P.ILI. MaTtepuansl 2JIeKTPOHHON TEXHUKH. TeCTOBBIE 3a1aHUs U1 KOHTPOJIS
3HaHui ctyaeHToB. —Hanpuuk: Ka0.-bank. YH-T, 2004.-59¢.

Hnmepnem - pecypcoi

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

2. http://www.garant.ru/ - CnpaBo4Hasi npaBoBas cucreMa «I'apanT».

3. http://www.consultant.ru/ -CnpaBounas npaBoBas cuctema «Koncymnprantllnrocy.

4. http://www.studmedlib.ru - 9bC «KoHcynbTanT cTyneHra»

5. DnexTpOoHHBIE BEpCUH KypHaNoB: “@u3nka TBepaoro tena”, “KypHan TexHndeckon Gpusnku”,
“ITncbMa B sKypHaJI TEXHUYECKOH pu3uku”, “Dusnka u TEXHUKA MOJYTIPOBOJAHUKOB™
http://journals.ioffe.ru.

6. www.nano-info.ru - CaiiT 0 COBpeMEeHHBIX JIOCTH)KEHHUAX B 00JIACTH MUKPO- U HAHOTEXHOJIOTHH.

9. [IporpamMHoe oGecrieyeHHe COBPEMEHHbBIX
HH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTH

1. CTyneHThl UMEIOT JOCTYI K €IMHOMY 00pa30BaTeIbHOMY MOPTAY, I1Ie MOTYT B OTKPBITOM JIOCTYIIE
M0JIb30BATHCS PECypCcaMU yueOHO-METOINYECKON JTUTEepaTyphl, IBISIOIIMMUCS pa3paboTKaMu Bedy-
mux BY30B Poccumn.

2. JInst peUTHHTOBOTO KOHTPOJIS UCTIONB3YETCSl CUCTEMa KOMITBIOTEPHOTO TECTUPOBAHUsI Ha 0aze mpo-
rpammHoro obecriedenust Moodle.

3. IIpu BbIMOSTHEHUH JTAOOPATOPHOTO MPAKTUKYMA CTYJIEHTHI B 00s13aTEIbHOM MOPSAKE MPOBOJAT 00-
paboTKy SKCTIIEpUMEHTANIBHBIX JaHHBIX ¢ TPUMEHEHUEM IIporpaMMHBIX akeToB Microsoft Exell,
MathCad..
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4. B pamkax obecrieueHus: IPUMEHEHUSI KOMITBIOTEPHBIX TEXHOJIOTHH B 00pa30BaTeILHOM MpoLIecce
UMEIOTCA CHEeLMATU3MPOBAHHBIE KOMITBIOTEPHBIX KJIacca ¢ COBPEMEHHBIM IIPOrPaMMHBIM 00€CIICUEHH-
€M U UMEIOIIUM BbIX0J B MIHTEpHET.

10. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne padoTbl

MarepuanbHO-TeXHHYECKYI0 0asy Uisl POBEICHHS 3aHATHI MO JUCIUIUIMHE COCTABIISIOT:

e  CIEUMAIM3UPOBAHHAs ayIUTOPUs, UCHOJIb3yeMas MPHU HNPOBEICHUU 3aHITHH JIEKLIMOHHOTO
trna Ne238, pacrmonokeHnas o aapecy: 360004, KabapauHo-bankapckas pecnyoimka, T.
Hampuuk, yn. UepnbimeBckoro, 175, ydeOHbI Kopiryc yHHBepcuteTa Nod (DMD), ocHa-
LIEHHAs! MYJIbTUMEIUIHBIM IIPOEKTOPOM U KOMIUIEKTOM aIiaparypbl, O3BOJISIOIIEH 1EMOH-
CTPUPOBATh TEKCTOBbIE U rpayuuecKre MaTeprabl;

e pabouee MECTO IIpeNoAaBaTes;

e paboune MecTa CTy/IEHTOB;

e MenoBas JocKa.

MyneTuMeuiiHas IPEe3eHTALMs, COITPOBOXKAAIOIIAS JIEKIIMIO, MTO3BOJISIET MPENOAABATENI0 aKIIEHTH-
pOBaTh BHUMAaHHE CTYJCHUECKOH ayITMTOPUM Ha KITFOUEBBbIX BOIPOCAX JIEKIHH.

Jucrimumaa obecredeHa:

® TECTOBBIM MaTepualaMu B 3JIEKTPOHHOM oOyuarorieil cucreme «Moodle» (OTKpbIThIA yHU-
BEPCHUTET);

®  KHIDKHBIM (POHJIOM OHOJIOTEKH;

®  DIIEKTPOHHBIMU BEPCUSIMU JIEKLIUH 1 yI€OHHUKOB.

JucuuiuinHa obecnedeHa:

® TECTOBBIM MaTepuajaMH B 3JIEKTpPOHHOH oOydaromielr cucreme «Moodle» (OTKphITHII
YHUBEPCUTET);

® KHWXHBIM (OHJIOM OMOJIMOTEKH;

® 3JEKTPOHHBIMH BEPCHUSMU JIEKLUH 1 yUEOHUKOB.

JIaGopaTopHble 3aHATUS MO AMCLUUIUIMHE MPOBOAATCA B jaboparopun «MaTtepuasbl 1 KOMIO-
HEHTBl TBEPJOTEIbHOW 3JEKTPOHUKH» U «TeXHOJIOorus (yHKIMOHAIBHBIX MaTEpUaJIOB U CTPYKTYP
3JIEKTPOHUKHUY, OCHAILIEHHOH CIEAYIOIUM 000pYA0BaHUEM U U3MEPUTEIbHON TEXHUKOM:

1. JITaGopaTopHBIi CTEH 110 U3YUYEHUIO TEPMOAJIEKTPUUECKHUX SBICHHM.

. YCTaHOBKAa MarHETPOHHOTO PACNbUIEHHUS MAaTEPHUAJIOB

. YcTaHOBKa BaKyyM-TE€pMHUYECKOT0 HAMBUIEHNUS TOHKUX IIJIEHOK

. YcTaHOBKa JUIsl U3MEPEHHUS YIE€IbHOTO CONPOTUBIIEHNS TOHKUX IJICHOK.

. JJabopaTopHBbI# CTEH U3y4YE€HUSI MATHUTHBIX CBOMCTB.

. JJabopaTopHBI# CTEH]] 10 U3MEPEHUIO YIEIBHOTO CONMPOTUBICHHUS METOZOM 4-X 30H/10B.

6. JIabopaTOpHBI CTEH/ MO HW3MEPEHUIO BOJIbTAMIEPHBIX XapaKTEPUCTHK MOIYHPOBOAHHUKO-
BBIX JIEMEHTOB.

7. JJabopaTOpHBIN CTEH/I IO AIEKTPOXUMUUYECKOMY aHOIUPOBAHUIO.

8. JIabopaTopHBIi CTEH]T U3MEPEHUS TapaMeTPOB MOJIYIIPOBOAHUKOBBIX MaTepHajIoB M0 pejak-
canuu (poTOnmpPOBOIUMOCTH.

9. 3mepuTens XapaKTepUCTUK NOTYIPOBOJHUKOBBIX TpubopoB JI2-56;

10. Ontrueckmii Mukpockon Beicokoro paspemenus LATIMET-20.

11. YcraHOBKa KOHTAaKTHOM CBApKH.

12. JIabopatopusiii ctenn nuzmepenus 3/1C Xomna.

13. ILludgpossie BOIBTMETPHI, aMIIEPMETPHI, MOCTHI IIOCTOSIHHOTO U TIEPEMEHHOT0 TOKa, TeHepa-
TOPBI, OCHMIITIOrpadbl, ICTOYHUKH MUTAHUS, MYIbTUMETPHI U AP.

14. I[IK-4 .

15. HoytOyk- 1 mir.

16. Ontnuecknii mukpockonn MbBC-1.

CryneHTsl UMEIOT AocTyn dyepe3 VHTepHeT AocTyn K 3neKTpoHHOU olydaroreit cucreme «Moodley
(OTKpBITHI YHHBEPCUTET), KOTOpast MO3BOJISAET pa3MelaTh HIEKTPOHHBIE Y4EOHBIE KypChl B CBOOOJHOM J10-
CTyIIE JJIs CTYZIEHTOB YHHUBEPCHUTETA.

hn B~ W W
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IIpu npoBeneHn 3aHATHN JIEKLIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATUI UCTIONB3YFOTCS:
JUWEeH3UOHHOE RPOZPAMMHOE 0Decneuenue u c60000H0 pacnPoOCmMpaHnsemble NPOZPAMMBL:

Microsoft Office mumensusi: Jloroop Nel35 or 22.05.2018, moroBop Ne n1-21100 ot
20.09.2017, cepruduxar ot 29.11.2017, moroBop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, norosop Ne 4/14-08 ot 14.08.2015, noro-
Bop Ne 1/01-12 or 01.12.2014, noroBop N0331100002314000061-0003152-01 ot
25.11.2014, norosop Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar ot 20.04.2009, ceprudu-
kar ot 18.06.2008, cepruduxar ot 12.10.2007, ceprudukar ot 14.03.2007;

apxuBatop 7z, Adobe Acrobat Reader muren3us: npenocrapiseTcs OSCIUIaTHO Ha YCIIOBHSIX
1o ajpecy https://www.adobe.com/ru/legal/terms.html;

Mozilla Firefox mumensus: GPL/LGPL/MPL, Google Chrome nwtieH3ust: mpeaocTaBisieTcs
OecIlaTHO Ha YCIIOBHSX JIMIIEH3MOHHBIX COIIAIICHUH HA MPOrpaMMHOE 00ECTICUeHHe C OT-
KPBITHIM UCXOTHBIM KOJIOM 110 ajipecy https://code.google.com/intl/ru/chromium/terms.html.

JI1st CTYIEHTOB ¢ OrpaHUMYEHHBIMU BO3MOKHOCTSIMU 3710POBbsI CO3/1aHbl CIIEUAIbHbBIE YCIIOBUS JUIS
noyrydeHust oopasoBanus. Crenuanu3upoBaHHOE MOMEIICHUE Ul WHBAIMIOB PACIONIOKEHO IO ajpecy:
360004, KabapauHo-bankapckas pecryonmka, T. Hanmpuwk, yi. YepHsimeBckoro, 173, riaBHBIN ydeOHBIN
KOpITYC YHUBEpcHUTeTa, ayauTopust Nel45.

B nensx 1ocTynmHOCTH MOTy4YEeHHUs BBICLIETO 00pa30BaHMs 110 00pa30BaTelIbHbIM IIpOrpaMMaM HHBa-
JIMAAMU U JTULIAMU ¢ OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI YHUBEPCUTETOM 00€CIIEUNBACTCSL:

® aIbTEPHATUBHOM BepcHel O(UITMATBHOTO caifTa B ceTH «HTepHeT) ISl ClIab0BUIAIINX;
® IIPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOIIETO 00YYAIOIEMYCsI HEOOXOIMMYIO TTOMOIITb;
® ISl ’HBAJIMIIOB U JIUI] C OTPaHUYEHHBIMI BO3MOXKHOCTSIMH 37I0POBBS TI0 CITYXY — JTyOJIMPOBAaHUE BCITYX

CIIPaBOYHON MH(OPMAIMY O PACTIFCAHNN y4eOHBIX 3aHATHIA; 0OecTieYeHNe HaUIKAIIMMU 3ByKOBBI-

MM CPeJICTBAMH BOCIIPOU3BEICHNUS MH(POpMAINY;

e Ul MHBAJIMJIOB U JIUI] C OTPAHUYEHHBIMHA BO3MOYKHOCTSIMU 37I0POBbsI, UMEIOIIMX HApYILIEHUS! OLIOPHO-

JIBUIaTENIbHOIO allapara, Co31aHbl MaTepHaIbHO-TEXHUYECKHUE YCIIOBUS 00ECTICUMBAIOIINE BO3MOXK-

HOCTb OECIIPENATCTBEHHOI0 I0CTYyIa 00YJaroLIXCsl B yueOHbIe IOMEIEHHs], 00BEKTY NMUTaHuUS, Tya-

JIETHbIE W JPYTUe MOMEIIEHUS] YHUBEPCUTETa, a TaKKe NMpeObIBaHMSA B YKa3aHHbBIX NMOMEIIEHMSX

(HaMYMe PacIIMPEHHBIX IBEPHBIX [IPOEMOB, IOPYUHEHN U APYTHUX MPUCTIOCOOICHUI).
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b1.B./IB.02.01 <MATEPHAIJIbI 1t KOMIIOHEHTHI SJIEKTPOHHBIX CPEJICTB»

Jluct u3mMeHeHuii (AOMOTHEHMI)
B paboueit mporpamme AUCITUTUTHHBI (MOTYIIS)

11.03.01 — Paguorexuuxa Ha 20 -20 y4eOHbIii roj

Ne

n/n

OnemeHT (myHkT)P 111

IlepeueHb BHOCUMBIX
M3MEHEHUH (JIONIOJTHEHMI)

[Ipumeuanue

Obcyancoena u pekomenoo8ana Ha 3ace0anuu Kageopul
QJIEKTPOHUKHU ¥ IIMPPOBLIX MHGMOPMAIIMOHHBIX TEXHOJIOTHH,

pOTOKOJ Ne

3aBenyrommii kageapou

OT « »

2024 r.

/  P.II. Temies /

HNOJIHUCH pacmudpoBKa HOAIICH Jara
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