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1. He.]'ll/l H 3aJa4YH1 OCBOCHMA JUCHUIIJIMHBI

Heab u3y4yeHus JMCHUIIMHBI — GOpMUpOBaHHE 0a30BbIX 3HAHUH, MO3BOJIAIOLIUX OPUEHTHU-
poBaThCs NP PELICHUU 3a/1ad BbIOOpa, MOJIyYEHUsI U aHAJIU3a MaTEpPUaIOB U KOMIIOHEHTOB JIEKTPOH-
HBIX CPEJCTB.

3agayu AMCUMIJIMHBL:

- 03HAKOMJICHHE C OCHOBHBIMHM THUIIAMU MATE€pPHAJIOB U KOMIIOHEHTOB 3JIEKTPOHHBIX CPEJCTB,
BKJIIOYAsl CBOMCTBA U MTapAMETPBI XapaKTEPU3YIOIINE HX;

- (hopMupoBanue 3HaHUI 00 OCHOBHBIX IpOIECCaX U SIBICHUSX, MPOTEKAIOIIMX B MaTepuaiax
AJIEKTPOHHOW TEXHUKHU;

- pa3BUTHE YMEHHUS aHAJTU3UPOBATh U CUCTEMATH3UPOBATh HAYYHO-TEXHHUUYECKYIO HH(OPMALIHIO
IPUMEHUTENBHO K 000CHOBAaHHOMY BBIOOPY MAaTE€PHUAIIOB AJIsi KOHKPETHOTO MPUMEHEHUS B TEXHOJIOTUU
U3JIEIIUN DJIEKTPOHHON TEXHHUKHU C YYETOM CBOWCTB, JKCIUIyaTalMOHHBIX XAPAKTEPUCTUK WU BIIASHUS
BHEIIHUX (haKTOPOB.

- (popMupoBaHE HABBIKOB TEOPETUUECKOTO U HIKCIIEPUMEHTAIIBLHOTO HCCIIEIOBAHUS OCHOBHBIX
CBOWCTB MaT€pHUAJIOB.

W3ydenune TUCIMIUIMHBI HAIIPABJICHO HA MOJATOTOBKY CIIEIUAUCTOB, CIIOCOOHBIX PEeIIaTh Ipo-
0J1eMbl, BOHUKAIOLIME MTPU HKCIUTyaTalUK U3JIeIUN JIEKTPOHHON TEXHUKH C yYETOM O0JIaCTH, THUIIOB
¥ 337124 PO(heCCHOHAIBHON JAEATEIbHOCTH B COOTBETCTBHH € MPO(ECCHOHANBHBIMU CTaHAPTaMHU:

— 06.005 «CrnenmanucTt Mo 3KCIUTyaTallud PagdodJIEKTPOHHBIX CPENICTB (MHKEHEP-IIEKTPOHUK )Y,
YTBEPKJICHHBIM NpHUKa3oM MuHHcTEpCcTBa Tpyaa U couuanbHOW 3amuTel Poccuiickoint dene-
pauu ot 31 uronst 2019 roga N 5401 (3apeructpupoBan B Muntocte P® 28 asrycra 2019 ro-
na, peructpaioHHbId N 55756).

— 40.058 «MHxeHep - TEXHOJIOT IO MPOU3BOACTBY U3/EIUN MUKPOIIEKTPOHUKNY, YTBEPIKICHHBIN
npukazoM MUHHCTEpPCTBA TpyJa U colUadbHOM 3amuThl Poccuiickoin dPenepanuu OT
03.07.2019 r. Ne 480# (3apeructpupoBan Muntoctom Poccun 29.07.2019 r. Ne 55439).

2. Mecro nucuuiuiaabl B ctpykrype OIIOII BO

JucrumnHa « MaTtepHuaiasl M KOMIIOHEHTHI 3JIEKTPOHHBIX CPE/ICTB» BKIIIOUCHA BapUATHBHYIO
gacTh 0110ka b1.B.02 y4yeGHOro muana nmoarotoBku O6akaiaBpoB mo Hampasienuto BO 11.03.03 — Kon-
CTPYHPOBAHHE U TEXHOJIOTUS SJIEKTPOHHBIX CPEJICTB.

[IpenoaBanre AUCUMIUIMHBI Oa3MPYETCS HA 3HAHUSX, MOJYYEHHBIX MPH W3YYEHUH TUCIIHUII-
nuH(Momynei): "Maremaruka", "®usuka (obmras)", "Xumus'".

OcBoenue y4eOHON JUCIUIUIMHBI (MOJIYJIS) MaTE€pUaNbl 1 KOMIIOHEHTHI SJIEKTPOHHBIX CPEJICTB,
HEOOXOAMMO JUIS TOCIEAYIOMIEro W3ydYeHUs OUCHUILIMH (Moxaynei): «TexHomorus mnpou3BOJCTBA
AIIEKTPOHHBIX CPENCTBY, «VHTErpasbHbIe YCTPONUCTBA SJEKTPOHHBIX CPEJACTBY, a TAKXKE ISl BHITIOJIHE-
HUS BBITYCKHON KBaTH(UKAIIMOHHOW pabOThl M MPHOOPETeHNs 3HAaHUH, YMEHHUI U HAaBBIKOB, KOTOPHIE
MO3BOJIAT O0YYaroIEMyCsi YaCTUYHO MPOJAEMOHCTPUPOBATH CIEAYIOUIHE OOOOIIECHHBIE TPYIOBBIE
¢yukuun (OT®):

— DKemyaTauus pajauodieKTPoHHON annapaTypsl (mpodeccnonanbhblii ctangapt 06.005
«CrienuanucT 1o SKCIUTyaTallul PaHodIEKTPOHHBIX CPEICTB (MHKEHEP-3JICKTPOHUK)», KO
B, ypoBens kBanupukanuu -5);

— Pa3pa0oTka eJMHMYHBIX TEXHOJIOTHYECKUX MPOLECCOB M PeKOMEeHAalMii 0 YCTPAHEHUIO H
npeaynpesxieHno  Opaka B NPOM3BOACTBe  M3/eJMii  MHKPO3JIEeKTPOHHKH
(mpodeccuonanpubiii ctangapt 40.058 «HxeHep - TEXHOJOT MO MPOU3BOJCTBY H3ICIIHIA
MUKPORJIEKTPOHHUKI», KO B, ypoBeHb KBamudukamu -6).

3. TpeOoBaHus K pe3yJabTaTaM OCBOCHUS TUCHHUILIMHBI

[Tporiecc m3yueHUs MUCIUTUIMHEI HAMIPABJICH HA (OPMUPOBAHUE DJIEMEHTOB CIICIYIOIINX KOM-
nereHiuii B coorBeTcTBUM ¢ ®I'OC BO u OIIOII BO no nanHOMY HanpaBjieHUIO TOATOTOBKHU:
npogeccuoHaabHbIX komMnerenuuii (ITK):



— Cnoco0eH NMpoOBOAUTH aHAJIM3 NPUYMH OpaKa NMPU U3roTOBJEHUH H3/1eJIUIl MUKPOIJIEKTPO-
HHUKH U IaBaTh PeKOMEHIAIUHN M0 UX ycTpaneHuio u npeaynpexaennto (ITK-3) (mpodec-
cuoHanbHbIM cTangapT 40.058 MHkeHep-TeXHOIO0T 0 MPOU3BOACTBY U3JEITUN MUKPOIJIEKTPO-
HUKHU, TpyaoBasi pyHkuusi B/01.6 - AHaau3 npuunH Opaka Npu M3roTOBJICHUHU HW3JeJIHi
MMKPOIJIeKTPOHUKH M Pa3padoTKa peKOMEHIAlMii M0 UX YCTPAHEHHMIO W Mpeaynpe:xae-
HUIO).

Kon n HaumeHoOBaHNe HHAUKATOPA JOCTHKEHUS] KOMIIETEHIMHU:

v' TIK-3.1 BbIsIBIIsIET TEXHOIOTHYECKUE (HDaKTOPBI BHI3BIBAIOIIIE TOTPEIIHOCTH U3TOTOBICHUS U3~
JIEITUI MUKPODJIEKTPOHUKH.

v' TIK-3.2. JlaeT npesioKeHust 10 JTUKBUIAMH OpaKka B POU3BOJICTBE U3/ICIHI
MUKPO3JIEKTPOHU- KH.

v' TIK-3.3. TIpeyaraet BHECCHHE M3MCHECHHI B TEXITPOIIECC.

B PE3yJibTaTeC OCBOCHUA NUCHUIUIMHBI CTYACHT HOJI?KCH:

3HaTh:

— HAa3HA4YCHHME U XapaKTEPUCTHKU OCHOBHBIX PaJUOMATEPHUAIIOB;

— TEXHOJIOTHIO IIPOM3BOJCTBA B OTPACIIH;

— MPUHLMIIBI, METO/BI U CPEICTBA BHIIIOJHEHHS PACYETOB U BBIYUCIUTEIBHBIX padoT;

— Ha3HauY€HHE, KOHCTPYKLIUH, OCHOBBI TEXHOJIOIMH U3TOTOBJIEHUS, 3KCILTyaTallUOHHbIE XapaKTe-
PUCTHKHU MACCUBHBIX KOMIIOHEHTOB AJIEKTPOHHBIX CPEJICTB.

Ymersn:

MIPUMEHSTD [OJIy4EHHbIE 3HAHHSI O CBOMCTBAX MaTepUAJIOB IIPU PEILICHUU 3aa4 IPOEKTUPOBA-
HUS ¥ TEXHOJIOTUY U3ENINN U YCTPONCTB PAIMOTEXHUUYECKUX CUCTEM;

— OCYLIECTBJIATH cOOp M aHAIMU3 JAHHBIX M0 (YHKIMOHAIBHBIM U KOHCTPYKLHOHHBIM CBOHCTBaM
MaTEpUaJIOB 3JIEKTPOHHBIX CPEICTB, BBIHOCUMBIX B TEXHUYECKOE 3aJaHHUE HA IIPOEKTUPOBAHUE
PaMOTEXHUYECKUX CHUCTEM;

OIpeNIeNIATh HEOOXOUMBIE CPE/ICTBA OOECIEUEeHUsI HAJEKHOCTU PATUOTEXHHUUECKUX CHUCTEM C
Y4E€TOM CBOWCTB MaTepUajoB U (PU3MUECKUX OCOOCHHOCTEH IEKTPOHHBIX KOMIIOHEHTOB;

- paboTaTh C COBPEMEHHBIMU CPEJCTBAMU U3MEPEHUSI U KOHTPOJIS PaAUOdIEKTPOHHBIMU NPUOO-
pamu (POII).

Baagern:

— METOJIaMH IKCIEPUMEHTAIBHOTIO UCCIIEJOBAHNSI OCHOBHBIX CBOMCTB MaTEpUAsOB;

METOJIaMH IKCIEPUMEHTAJIBHBIX UCCIIEI0BAaHUM TApaMETPOB U XapAKTEPUCTUK ACCUBHBIX KOM-

IIOHEHTOB JIEKTPOHHBIX CPEJICTB.

METOAaMHU pacyera 0a30BbIX XapaKTEPUCTHK PaaHoMaTepHaIoB U paJMOKOMIIOHEHTOB, BIIHSIIO-

IIUX Ha MapaMeTpbl MPOEKTUPYEMOI0 YCTPOMCTBA;

— IIpaBWJIaMHU U METOAAMU MOHTA)Ka, HACTPOWKH U PETYJIMPOBKH Y3JI0B PAJUOTEXHUUECKUX YCT-

POMCTB U CUCTEM.

4. Coep:kaHne U CTPYKTYpPa TUCHHUILJIMHBI
CoaepskaHue pa3aeioB IHCHUILTAHBI

B tabnuue 1 nmpuBOaUTCS ONMUCAaHUE COACPIKAHUS AUCHUIUIMHEI, CTPYKTYPHPOBAHHOE IO pa3-
Jieram, ¢ yKazaHueM I0 KaXIoMy paseny (opMbl TEKYIIero KOHTPOJIS: 3aliuTa JIabopaTopHoil padbo-
oI (JIP), komnokBuym (K), TectupoBanue (T).

Tabmuua 1. Codeparcanue pazoenos oucyuniunbol

Kon ®opma
S KOHTPO/IM- | TeKylIe-
MMeHOBAHH -
N Coziepkanue pasjiea pyemon 110 KOH-
0 pasiena KOMIIeTeH- | TpoJIst

M (MM ee
4aCTH)




Bsenenue
B IUCLUIUIMHY

Krnaccudukaruss MaTepruaaoB U KOMIIOHCHTOB JJICK-
TPOHHBIX CpelcTB. McTopust pa3BUTHUS IJIEKTPOHHON
TeXHUKHU(MaTepraioBeAUeckuii acmekt). OcoOeHHO-
CTH CTpoeHUus! TBepAbIX Tel. OCOOEHHOCTH XUMHUYe-
CKOM CBSI3U. DJIEMEHTHI CTPYKTYPHOU KpHUCTaJIorpa-
¢un. DreMeHThl 30HHON Teopun. OCOOCHHOCTH 30H-
HOM CTPYKTYpbl METaJUIOB, MOJYIPOBOJHUKOB U JIU-
JIEKTPUKOB

I1K-3

T’ K)
JIp

[IpoBoHUKM

dusnyeckass Tpuposia SJIEKTPOINPOBOJHOCTH METAJI-
JIOB, TEMIIEpaTypHasi 3aBUCUMOCTb YJEIbHOTO COMPO-
THUBJIEHUS METAJJIOB, CONPOTHBIICHUE METAJUIOB HA
BBICOKHX YaCTOTaX, BIUSHHUE CTPYKTYPHBIX e(HEKTOB
Ha YAEJIbHOE COMNPOTHUBICHUE METAIJIOB, YJIEIBHOE
CONPOTHUBJICHNE METAJUTMYECKUX CIUIaBOB. MeTaibl
BBICOKOW MPOBOJMMOCTH. MeTallIbl ¢ MOBBIIIEHHBIM
YAEJIbHBIM CONPOTUBIICHUEM, MPUIION, TEPMONapBHI.
Marepuansl BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOIU-
MOCTH.

[1K-3

T’ K)
JIp

[TonmynpoBoiHUKH

CoOcTBeHHbIE U MPHUMECHBIE MOJYNPOBOAHUKU: CTa-
THCTHKA HOCUTENIEH 3apsija, TeMIEpaTypHas 3aBUCH-
MOCTb IIPOBOJAMMOCTH IOJYNPOBOJHUKOB, HEPABHO-
BECHBIE HOCHUTEIIM 3apsfa, DJIEKTPOIPOBOAHOCTh B
CHJIBHBIX D3JICKTPUYECKUX NOJAX, 3PPEKT U AUOA
I'anna. ba3oBble MOIYNPOBOAHUKOBBIE MaTEPHUAIIBI:
KpeMHHUH, repMaHuil apceHusa ramuius, ¢ochun rai-
JIUS: CBOMCTBA, MOJIyYEHUE U IPUMEHEHHE.

I1K-3

T, K,
JIP

AKTHUBHBIE
U TIACCUBHBIE
JUAJIEKTPUKU

JIMDIIEKTPUKU: TOJIApU3ALUsA, OCHOBHBIE MEXAHU3MBbI
MOJIIPU3aLUH, DJICKTPOIPOBOAHOCTD, JICKTPHYECKAs
IIPOYHOCTh, JUAIEKTPUYECKHE MOTEpU. JHudnexTpu-
YECKHE MaTepuaibl dJIEKTPOHHBIX cpencts. [laccus-
HBIC AUDJIEKTPUKU: IIOJIMMEPBI, IJIACTMACCHI, HEOp-
raHU4eCKUe CTEKIA, CUTAJUIbI, KEpaMHUKa. AKTUBHBIE
JUDJIEKTPUKU: CETHETODIIEKTPUKH, IBbE303JIEKTPUKH,
MIAPODJIEKTPUKH, DJIEKTPETHI.

I1K-3

T, K,
JIP

MarsutHbie
MaTepHalIbl

Knaccugukanus BemecTs Mo MarHUTHBIM CBOMCT-
BaM. KpuBas HaMarHnm4ymBaHus (eppoMarHeTuKa.
MarautHeli rucTepe3uc. MarHuToTBepAblE U MarHu-
TOMSATKHE MaTepHallbl U UX OCHOBHBIE XApPaKTEPHU-
CTUKU. MarHuTHele MaTepuaibl CIELUAJIBHOIO Ha-
3HaueHud. L[IMJl —crpykrypel. HaHOokomMIo3uTHbIE
MarHMTHBIE MaTE€PHUAIIBI.

I1K-3

TK,
JIP

ITaccuBHBIE
KOMITOHEHTBI
AIEKTPOHHBI

X
CpEICTB

Pesucropsl, KOHAEHCATOPBI, MTHAYKTUBHOCTH: KJIAC-
cuduKanys, OCHOBHbIE TAPAaMETPBI U XapaKTEPUCTH-
KH, 00JIaCTH IPUMEHEHHUS.

I1K-3

TiK’
JIP

CTpyKTypa IMCHUILIMHBI
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Tabnuua 2. Odwas mpyooemxkocms oucyuniunsl cocmasiusiem 3 sauemuvix eounuy (108 wacos)



TpynoémkocTb, 4achl

Bua padorsl 5
Bcero
cemMecTp
Oo0masi Tpyn0eMKOCTh (B 4acax) 108 108
KonraktHas pa6ora (B yacax): 68 68
Jlexumm (JI) 34 34
JlaGopaTophbie paboTs (JIP) 34 34
CamocrosiTesibHas padoTa (B 4yacax), B TOM 13 13
yHcje 1 KOHTAKTHAs:

CaMOoCTOsITEIbHOE U3YUEHUE Pa3/IeIOB 13 13
HOE[FOTOBKa U NMPOXO:KAeHHE MIPOMEKYTOY- 27 27
HOW aTTecTaluu
Buja npoMexyTouHO# aTTecTannu JK3aMeH

JIeKIIMOHHBbIE 3aHATHSA

Tabnuma 3. Ilepeuens nexkyuonHvIx 3auamuil

Ne
Tema
/11
1 2
1 (BBomnas). Knaccudukanust 1 Ha3HaYeHHE MaTEPHAIOB M KOMIIOHEHTOB AJIEKTPOHHBIX
CPEJICTB.
2 ITpoBoanuku. ®u3znueckas MpUPoaa MEKTPOINPOBOJIHOCTH METAIIIOB.
3 CobcTBeHHbIE U TPUMECHBIE MOTYIIPOBOAHUKH: 30HHASI CTPYKTYpPa, CBOMCTBA U ITPUMe-
HEHHE.
4 HepaBHoBecHble HOcuTenu 3apsiaa. ['eHepanyst 1 pekoMOUHaIMsl HEPaBHOBECHBIX HOCH-
Tesel 3apsaa B MOITYIIPOBOAHHKAX.
5 JupnexTpukuy: nossipuzanusi, M3JIEKTPUIECKUE MOTEPH, IIEKTPOIPOBOJHOCTb, BJIEK-
TpHUYECKast MPOYHOCTh U 001aCTH MPUMEHEHUSI.
6 [TaccuBHBIC ¥ aKTHBHBIC TUAJICKTPUKHA: OCHOBHBIE CBEJICHUS O CTPYKTYpE U (PU3NUECKUX
CBOMCTBAX, NOJIyYEHHE U IPUMEHEHHE.
7 MarauTtHble MaTepHaibl: MPUPOIa MarHeTU3Ma, OCOOEHHOCTH TIOBEICHUS PA3IUYHBIX
MaTEepHaJIOB B MATHUTHOM TI0JI€ ¥ 00JIACTH TPUMEHEHHSI.
3 [TaccuBHBIE KOMITOHEHTHI JIEKTPOHHBIX CPEACTB( PE3UCTOPHI, KOHIEHCATOPHI, HHAYK-
TUBHOCTH): IPUHIIUT PaOOThI, OCHOBHBIE IMAPAMETPHI U IPUMEHEHHE.
IpakTnueckne (CemuHapckue) 3aHATHSA
[Ipaktuueckue 3auatust (CeMUHAPCKUE 3aHATHUS) HE IPEYyCMOTPEHBI TPOrPaMMOi
JlaGopaTtopHbie padoThI
Tabnuua 4. Ilepeuenv rabopamoprvix pabom
No /it HaunmenoBanue n1abopatopHbIx paboT
1 Ornpezenenne TUIa NPOBOAUMOCTHU MOITYIIPOBOJHUKOBBIX MaT€pUAJIOB
2 N3mepenue 31eKTponpOBOJHOCTH MIIEHOYHBIX MOJIYIPOBOJHUKOBBIX CTPYKTYP
3 N3mepenne BpeMeHH )KM3HU HEOCHOBHBIX HOCHUTEIIEH 3apsia
4 Ornpenenenne KOHIEHTpAaUU HOcUTenel 3apsaa no udmepenusm 3/]C-Xomna




5 HccenenoBanue CBOMCTB MarHUTOMSTKUX MAaTepUaIoB

CamocrosiTeJIbHOE H3y4YC€HHUE pa3aejioB JUCHUIIJIMHBI

Tabmuua 5. Camocmosmenvhoe uzyuenue pazo0enos OUCYUNIUHBL

11\/?1 Bomnpocel, BEIHOCHMBIE Ha CAMOCTOSITENIBHOE H3Y4YCHHE

1 Bunb! kpucraumueckux cucreM. Pemetku bpage.
Crnasel BBICOKOTO conpoTusiieHus. [Ipunon. Hemerannnueckue npoBoAIINE CIUIABBI.

2 MerTasisl BBICOKON IPOBOAUMOCTH. MeTalljibl ¢ TIOBBIIIEHHBIM Y/IEJIbHBIM COIIPOTHUB-
JICHUEM
CBepXnpoBosIIME MaTEPHAIIBb] U CIUIABbl M1 KOHTAKTHBIE MaT€pHaJIbl: OCHOBHBIE Xa-

3 PAKTEPUCTUKH U 00JIACTH IPUMEHEHHSI.

4 HonynpOBozLHI:IKOBLIe coenquHenus A2B6, A4B6 u TBepiple pacTBOPBI HAa MX OCHOBE:!
OCHOBHBIE CBOICTBA, MOJIy4eHUE U 001aCTH IPUMEHEHHSL.
ITaccuBHBIE qUANEKTPUKHU( JJAKU, KOMIIAYH/bI, IOJUMEPBI, CTEKIIA): MEXaHUYECKHE, Te-

5 IUIOBBIE, SJEKTPOPU3HUECKUE U (PU3UKO-XUMHUYECKUE CBOIICTBA. AKTHBHBIEC TUAJICK-
TPUKU (JIEKTPETHI, MUPOITEKTPUKH): OCHOBHbIE CBOMCTBA M IPUMEHEHHE.

6 Onextpetsl. XKnakne kpucramuibl. Marepuaisl 1uisl TBEpAOTENBHBIX Ja3€pOB.

7 Marautomsarkiue 1 MarHUTOTBEP/IbIE MaTEPUAIIbl: OCHOBHBIE XapaKTEPUCTUKH U MIPU-
MEHEHHE.

KypcoBas padora

KypcoBas paboTa He mperycMOTpeHa porpaMMoit.

5. OueHo4YHbIe MaTepuaIbl AJIs1 TEKYLIEro H py0e;kHOro KOHTPOJISI YCIIeBaeMOCTH
U NIPOMEKYTOYHOM aTTeCTAUH

OueHoyHble MaTepuasbl Ui TEKYIIEero, pyOeKHOro KOHTPOJIA YCIEBAEMOCTH U MPOMEXKYTOY-
HOW aTTeCTalluu CTYICHTOB MO JAUCIUIUIMHE ONMPEACISIOTCS YU4SeOHBIM TIAHOM 00pa30BaTEIbHOMN MPO-
rpaMMbl U JEHCTBYIOIIUM TOJOKEHUEM O OalUIbHO-PEUTHHTOBOM CHCTEME aTTeCTallid CTYJICHTOB
oOyyaromuxcss Mo MporpaMmaM Beiciiero oOpaszoBanus KabGapaumHo-bankapckoro yHuBepcuTeTa
(ITpukaz Ne 159/0 ot 31 aBrycra 2017r.). [Ipu arrectaninn oOy4aronuxcsi OIEHUBACTCS KauyeCTBO pa-
00ThI Ha 3aHATHSIX (YMEHHE BECTH JTUCKYCCHIO, CIIOCOOHOCTh YETKO (hOPMYJIHPOBATH CBOU MBICIIH),
YpOBEHb MOJTOTOBKU K CAMOCTOSITEJIbHOM J1€ATeIbHOCTH, KAUeCTBO BBIMOIHEHUS 3a/laHuil (KypCcOBOU
paboTel, TabopaTopHbIX paboT u ap.). Texymuid 1 pyOeKHBII KOHTPOJIb yCIIEBAEMOCTH CTYJICHTOB 10
JTUCIUIUIMHE TPOBOAUTHCA M0 TPEM KOHTPOJIbHBIM ToukaM. B konue 1/3 cemectpa 1-s KOHTposbHAs
TOYKa, BTOpasi KOHTPOJIbHASI TOUKA- KOHEI[ 2/3 ceMecTpa, a TPeThs KOHTPOJIbHAS TOYKA IMOCIICTHUE JIBE
Henenu cemectpa. Pacnpenenenue OamioB B paMKax OajUIbHO-pEHTHHTOBOM CHCTEMBI aTTECTAlUU
CTYJICHTOB NPUBEJICHO HUXKE:

Tabmuma 6. Pacnpedenenue 6annioe mexyujeco u pyoeircHo2o KOHmpoJisi

Ne Ooman 1-1 TOuKa 2-91 TOUKA 3 Touka
cymma
1. | Texymmii KOHTPOJIb
MOCeIIeHNEe 3aHITHI 10 6ai- 3 3 4
JIOB Oaiuta Oaiuta Oaiuta
BBIIIOJIHEHNE U 3aIIUTa J1a0o- 21 7 7 7
paTOpPHBIX paboT Oan OayIoB OayToB OasmoB

2. | PyGexHbIii KOHTPOJIb




TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0aIoB 0ajIoB 0annoB
KOJUIOKBUYM 24 8 8 8
Oamta 0ajuIoB 0aioB OaioB
Hroro 70 23 23 24
0ay10B o0ana oanaa o0anja
KonnokBuym

B cemectpe npoBoasTcs 3 KOUIOKBUYMa, KaKIbI U3 KOTOPBIX OLlEHMBaeTcs B npenenax ot 0
1o 8 GamnoB. Takum 00pazoM, MaKCHUMaIbHOE KOJUYECTBO OAyIOB, KOTOPHIE MOXKET HOJIYYHUTh CTY-
JIEHT NP YCIOBHUHM YCIEIIHON CJaul TPEX KOJJIOKBUYMOB paBHO 24.

Ha xoyiokBuymMax KOHTpOJMpYeTcsi (OPMHPOBAHUE 3IEMEHTOB NPOQPEecCHOHAIbHON KoMIle-

teHuuu [1K-3. Huxe npuBeneH npuMepHbIil IepeueHb BOIPOCOB U 3aJJaHUM, BBIHOCUMBIX Ha KOJIJIOK-
BUYMBI:

1-konnoxeuym (Pazoen 1,2):

1. Kakue kpurepuu UCMONIB3YIOTCA Ul KiIacCU(UKALUK MaTepUaIoB IEKTPOHHBIX CPECTB?

2. Knaccugukaius MaTepruaioB 10 MAarHUTHBIM CBOMCTBAM M X OCHOBHBIE 0COOEHHOCTH.

3. Knaccudukaius nosynpoBoJHUKOBBIX MAaTEPUANIOB [0 CTPYKTYpPE, TUIY IPUMECH, YPOBHIO COJIEp-
JKaHUS TIPUMECH.

. Knaccudukanus MetannoB 1 MeTallIn4eckux cruiaBoB. KpaTko onucaTh CBOWCTBA KaXA0W IPYIIIBL.
. CxeMaTu4ecKkH onucaTh 30HHYIO CTPYKTYpY METaJUIOB, OJIYIIPOBOJHUKOB U IUIJIEKTPUKOB.

. Bunpl kpuctamindeckux CUCTEM.

. JleeKThI B TBEPABIX KPUCTAJUIMYECKUX MaTepHasax.

. datp xinaccuuKkanuio 1 Ha3HaYeHNE MACCUBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX CPEJICTB.

9. JlaTh KiIaccu(UKALNIO U HA3HAYCHUE aKTUBHBIX KOMIIOHEHTOB 3JICKTPOHHBIX CPEICTB.

10. OmnucaTh MOJENb MEKTPONPOBOTHOCTH METANIOB B paMKaX KJIACCHUECKOTO MPHUOIMKEHHUS.

11.  OcobeHHOCTH AIEKTPONPOBOTHOCTH MeTalIndeckuXx crutaBoB. [Ipaswuino JIunae u 3axon Kormma-
Helimana.

12.  Tlpunowu: xnaccupuKamnms , CBOUCTBA U 00IACTH IPUMEHEHHUSI.

13. MeTajuibl BBICOKOM MPOBOJIMMOCTH.

14. SIBnenue ceepxnpoBoaumocTu. JaTe KpaTKyro Xxapaktepuctuky: CeepxnpoBognuku Iu II-poxa.
15. Metamibl 1 METAJNTHYECKHE CIIJIaBbl BHICOKOTO CONPOTHBIICHHUS.

03N L K~

1-xonnoksuym (Pazoen 3,4):

1. laiite onpexneneHre COOCTBEHHOTO W MPUMECHOTO MOIYyHpPOBOAHHUKA. 300pa3ute 30HHYIO CTPYK-
Typy COOCTBEHHOT'O MOJIYNPOBOIHUKA, JOHOPHOTO U aKIIEITOPHOTO MOJIYIPOBOIHUKA.

2. O0bsAcCHUTE, KaK HAWUTU KOHIICHTPAIIMIO OCHOBHBIX M HEOCHOBHBIX HOCHUTEJICH 3apsifa B 3JEKTPOH-
HOM IOJIYIIPOBOJIHUKE C U3BECTHOI CTENEHBIO JIETUPOBAHUS HA YYACTKE UCTOIICHHS TIPUMECH.

3. O0bsicHUTE, KaK HAaUTH KOHLIEHTPALIMIO OCHOBHBIX MU HEOCHOBHBIX HOCHUTENIEH 3apsia B JBIPOYHOM
MOJTYTIPOBOJIHUKE C U3BECTHOM CTENEHBIO JIETUPOBAHHUS HA YYACTKE HUCTOIICHUS IPUMECH.

4. 306pa3ute TeMIiepaTypHyIo 3aBUCHMOCTh PABHOBECHOM KOHIIEHTPAIIMN HOCUTENEH 3apsiaa B co0-
CTBEHHOM ToNynpoBogHuKe. OOBSCHUTE, KaK MO 3TON 3aBUCUMOCTH OIPENIECINTh MIUPUHY 3allpe-
IIICHHO! 30HbI IOJYTIPOBOIHUKA.

5. 306pa3ure KaueCTBEHHO TEMIIEPATYPHYIO 3aBUCUMOCTh PABHOBECHOI KOHIEHTPALIUU 3JIEKTPOHOB
B JIOHOPHOM IOJIYIIPOBOJHUKE B IIUPOKOM HHTEpPBAJIE TEMIEPATyp. YKAKUTE TEMIEpaTyphbl UC-
TOILIEHUS] IPUMECH U Mepexoa K COOCTBEHHON MPOBOAUMOCTH.

6. 0T KakMx XapaKTEpPUCTUK IOJIYIPOBOAHUKOBOIO MaTepHaja 3aBUCUT TeMIEpaTypa HCTOLICHUS
npumMecu?

7.3anuimTe YCIOBHE KBAa3MHEUTPAIbHOCTH ISl MOJYNPOBOJHUKA, JETHPOBAHHOTO OJHOBPEMEHHO
JIOHOPHOM M aKIIENTOPHOU MPUMECHIO.
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8. CKOJIbKO 3JIEKTPOHOB HaXOAUTCS Ha YpoBHE DepMH B COOCTBEHHOM IMOIYIIPOBOJIHUKE TIPU KOM-
HaTHOU Temneparype?

9. O0BsicHUTE, KaKasi U3 JBIPOK 00J1a1aeT OOJIbIIEH YHEPTrUuei: B LIEHTPE BaJICHTHOM 30HBI WJIH Y €€
noToJiKa?

10. YcranoBuTe B3aMMOCBA3b MEKTY JOHOPHBIM HJIM AKLIETITOPHBIM IMOBEJACHUEM MPUMECEN 3aMelle-
HUS B KOBAJICHTHBIX MOJYIPOBOJHUKAX U BaJEHTHOCTHIO TPUMECHOTO aToMa.

11. O6BscHUTE, KaK ONPEACIUTD TUIT OCHOBHBIX HOCUTEJICH 3apsiaa B MOJYPOBOIHUKE 110 U3MEPEHHU-
sm DJ1C Xomna.

12. O6BsicHUTE, KaK ONPEACIUTD TUIT OCHOBHBIX HOCUTEJICH 3apsiaa B MOJYPOBOIHUKE 110 U3MEPEHHU-
am tepmo-IJ1C.

13. KakoBO OTHOIIIEHHE 3JIEKTPOHHOTO TOKA K ABIPOYHOMY B COOCTBEHHOM repmanuu npu T=300 K?

14. KakoBO OTHOIIIEHHE JIEKTPOHHOTO TOKA K JBIPOYHOMY B COOCTBEHHOM apcenue ramius T=300?

15. Beceraa id MOKHO YTBEPKJ1aTh, YTO Mbl UIMEEM JI€JI0 C COOCTBEHHBIM MOITYITPOBOAHUKOM, €CIIH
€ro yJIeIbHOE COMPOTUBIICHHE OIM3K0 K coOcTBeHHOMY? [Touemy?

16. HazoBrTE OCHOBHBIE MEXaHU3MBbI PACCESIHUSI HOCUTENEH 3apsia B MOTynpoBoAHMKaX. KakoBbl s
ATUX MEXaHU3MOB TEMIIEPATYPHBIE 3aBUCHUMOCTH MOABUKHOCTU?

17. JlaliTe CpaBHUTEIbHYIO XapaKTEPUCTUKY KPEMHUSI U TE€PMaHMs KaK MAaTEPHAJIOB JIEKTPOHUKH.

18. HazoBuTe OCHOBHBIE 00JIACTH IPUMEHEHUSI KPEMHISI i TepMaHUs B DJICKTPOHHON TEXHUKE.

19. OxapakTepusyiTe KpUCTATUTMYECKYIO CTPYKTYPY U XUMUYECKYIO CBSI3b B MOJIYIIPOBOJHUKAX
AIIIBV.

20. ITouemy y aHTUMOHH/Ia UHAUS COOCTBEHHAs yieIbHasi MPOBOIUMOCTD OMPEEIIAETCs TOIBKO KOH-
[EHTpaIel 2IEKTPOHOB, a BKJIAJIOM JILIPOK MOKHO MPAKTUYECKH PeHeOpeys?

3-xonnoxksuym (Pazoen 5,6):

1. HazoBuTe OCHOBHBIE MEXAaHU3MBI ITPOOOST TBEPABIX AUIJICKTPUKOB.

2. Kakoii MexaHu3M npo0ost XapaKTepeH AJI TUIICKTPUKOB MIPU UMITYJIbCHOM BO3JIEMCTBHUH BBHICOKOTO
HanpspKeHus ?

3. Kak oneHuTh HampspKeHUE TETUIOBOTO MPO0O0s TUAIEKTpUKa?

4. Yro Takoe auanekrpuueckue norepu? Kakue pakTopsl BIMAIOT Ha JUDJIEKTPUUECKHE TIOTEPU B
TBEPABIX JUAIEKTPUKAX?

5. IlonumMepHble TUAIEKTPUKHU: 00IIask XapaKTePUCTUKA U IPUMEHEHHE B JIEKTPOHHON TEXHHKE.

6. Kakoil u3 noJMMepHbIX JUAJIEKTPUKOB CUIIbHEE HarpeBaercs B BU anexkTpuueckom mose: moui3TH-
JIEH WM MOJUBUHUIXIIOPUA?

7. U3 xakoro matepuaina Bel nmpennaraete n3roroButh n3oisatop CBY pazbema: u3 nmonmurerpadTopa-
TUJIEHA WM nonmdTUiIeHTepedranara? [louemy?

8. Ouenure HanpsHKEHUE MTPO0O0s AT INIEHKH MOJUUMHUIA TOMIIMHOM 50 MKM B OZTHOPOJTHOM dJIEK-
TPUUYECKOM IIOJIE.

9. OuennTte HanpspKEHUE MPOOO0S TSl TUICHKH TOJMMATHIIeHA TOImuHONW 100 MKM B OJTHOPOTHOM JJIEK-
TPUUYECKOM IIOJIE.

10. Hcnonb3ys cripaBOYHbIE JaHHBIC, HAMAUTE OTHOLICHUE YACIbHBIX TUAJIEKTPUUECKUX MTOTEPH B
nosmmdTuineHe u [IBX npy oaMHaKoOBBIX yCIOBUAX dKCIUTyaTallUU.

11. Haiigure yaenbHble AUdIEKTPUYECKHE TIOTEPH B IUICHKE JIABCAHa IPH HANPSHKEHHOCTH 1o 10°
B/m Ha wacrote 1 MI'.

12. BnusiHue cocTaBa CTEKJIa HA €ro CBOMCTBA.

13.  Knaccuduxaius CTeKos Mo TEXHUYECKOMY Ha3HAYEHUIO.

14. HaliguTe OTHOIICHHUE TEMIEPATYPHBIX KO (DHUIIMEHTOB pacCITUPEHUS DIEKTPOBAKYYMHBIX CTE-
koi1 mapku C37 u C90.

15. Jlnsg kakoro u3 MatepuasioB (KBapIl WIIM CUJIMKATHOE CTEKIIO ¢ O0nbImM coepkanneM Na20)
IMpe UHTEPBAI pa3MArdyeHus?

16. Krnaccudukarus MarHUTHBIX MaTEPUAJIOB 110 CBOMCTBAM U TEXHUYECKOMY Ha3HAYEHUIO.
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17. Kaxue MarHuTOMArkue MaTepuasbl UMEIOT BBICOKOE 3HAUEHHE MarHUTHON MPOHUIIAEMOCTH B
CJ1a0bIX MAarHUTHBIX MOJISAX?

18. KaxoBo BiusiHME KPEMHHUS HA CBOMCTBA IEKTPOTEXHUUYECKON cTanu?

19. KakoBBI 4aCTOTHBIE XapPAKTEPUCTUKU BHICOKOIIPOHHUIIAEMBIX 1 HU3KOIPOHUIIAeMbIX (heppuTOB?

Memoouueckue pexomenoayuu

IIpn moAroToBKE K KOJUIOKBUYMY CIIEYET, IPEKIE BCETO, IPOCMOTPETh KOHCIEKTHI JEKIUN U
OTMETHUTh B HUX MMEIOIIHECS BONPOCHI KOJUIOKBUYMa. Eciiu Kakue-To BONPOCHI BBIHECEHBI MTPENO/1aBa-
TEJIEM Ha CaMOCTOSITEIIbHOE M3y4YeHHE, CIEAyeT OOpaTHThCS K y4eOHOH JnTepaType, peKOMEHI0BaH-
HOH NpernoaaBaTeieM B KaueCcTBE UCTOYHUKA. [Ipy MOArOoTOBKE K KOJUIOKBUYMY TaKXKe€ PEKOMEHyeT-
Cs1 TIOCEIEHNE KOHCYJIBTALUI JUIsl CBOEBPEMEHHOI'O CHATHS BO3HUKILINX BOIPOCOB B IIPOLIECCE MOATO-
TOBKU. KOJIJIOKBUYM NPOBOIUTHCS B BHJIE YCTHOTO ONPOCa U COOECEIOBAHUS CO CTYIEHTOM.

Kpumepuu oyenusanus

CreneHn IIOATOTOBJICHHOCTU CTYyACHTA Ha KOJJIOKBUYME€ OLHCHHUBACTCA IO CICAYIOIIUM KpHUTEC-
puAaAM: - ACHOCMb, YenKocmsv U 00KA3aMeNIbHOCHb U3JIONCEHUS OMBEEMO8 HA eonpocsl, - 61a0eHue cne-
YUANIBHbIMU MeEPMUHAMU, CUCMEMHOCMb 3HAHULL NO meme KOJUIOK8Uymda. Hixe IMPpUBCJCHA IIKaJIa
OLICHUBAaHWA.

Tabnuna 7. Kpumepuu oyenusanus cmyoenma Ha KOLLOK8Uyme

Onenka

2 paJu1a 4 0as1a 6 6as10B 8 6as10B
«HeynoB/1eTBOPUTEIBbHO» | «YI0BJIETBOPUTEIbHO» «Xopommo» «OTau4HO»

Crynenr He 3Haer | CryaeHT mnoBepxHo- | CtyaeHT xopowo 3HaeT Ma- | CTyleHT B mOJ-
3HAYUTEIIBHOM YacTH | CTHO 3HAeT BOIIPOCHI | T€pHANl, TPAMOTHO M IO Cy- | HOM o0Beme
BOIIPOCOB, JOITyCKAaeT | KOJUIOKBUYMa,  JI0- | LECTBY U3JaraeT ero, AOIyc- | 3HaeT MaTepual,
CYLIECTBEHHbIE OLIMO- | MyCKaeT HETOYHOCTH | Kasg HEKOTOpPble HETOYHOCTH B | IPAMOTHO U IO
KM B OTBETax Ha BO- | B OTBETE HA BOIPOC | OTBETE HAa BOIPOC CYLIECTBY H3Ja-
IIPOCHI raer ero, He J0-
IycKasi CyIIecT-
BEHHBIX HETOY-
HOCTEH B OTBETE
Ha BOIIPOC.

TecTbI

TectupoBanue 1Mo U3y4aeMbIM pa3jieiiaM MPOBOAUTCS 3 pa3a B ceMecTp. Ha Tectax KOHTpoImpy-
eTcst OpMUPOBAHUE AIEMEHTOB TipodeccuonanbHoi kommereHmu [1K-3. Hmke npuBeneHbr o0pasifsl
TECTOBBIX 3a/IaHUI:

Obpas3yvl mecmoguix 3a0aHUU:
3aoanue 1. Ilpu 00pa3oBaHuM ... CBSI3U MPOUCXOIUT 0OOOIIECTBICHUE BaJICHTHBIX JIEKTPOHOB B3au-
MOJICHCTBYIOIINX aTOMOB B 00bEMe BCETO KPUCTaLIA.

+: METAIIINYECKON
3aoanue 2. Cyitbl, BOSHUKAIOIIUE MEXTY TUTIOIBHBIMH MOJICKYJIaMH, Ha3bIBAIOTCS: . ..

+: OpUEHTALIHOHHBIMU

- HHIYKIMOHHBIMU
-: INCTIEPCUOHHBIMU |
(w=w) ]
3aoanue 3. F, o
i . (W.T) :|| 1+ "y - ¢dynxuus pacnpenenenus ®epmu — upaka, rae Wr —...
e
I |

-1 CpeJHss DHEPrHsl dIEKTPOHA
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+: sneprus @epmu
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-: OHCPTIHUA COCTOAHUA Ha AHC 30HBI MPOBOANMOCTHU

3aoanue 4. Temneparypa Jlebast 1u1st OONBIIMHCTBA METAJIOB JICKUT B MpEJeax ...
-: 100-200 K
+:400-500 K
-: 1000-1500 K
3aoanue 5.
lgg

i £ | i
1 T
YpoBEHE obbeMHOMO obpasia
| |

| | 5
Ha rpaduke npezncraBieHa 3aBUCUMOCTD YAETHHOTO CONPOTUBIICHNS METAJUIMIECKOH IIJICHKH OT ee
tonuuHbl. Ha yuactke 11l oTBETCTBEHHBIMU MEXaHU3MaMHU 32 IIEPEHOC 3apsA0B SABISIFOTCS: ...
+: TEPMODJIEKTPOHHAS IMUCCHA
+: TYHHEJIIUPOBAaHUE
-1 anexTpoaudysus
-: yIapHas HOHU3aIus

3aoanue 6. Cornacuo teopun BKII mupuHa 3HepreTnyeckoil menu cBEpXIpoBOAHUKA IPU KPUTHYE-
cKkoii Temrnieparype nepexona T. paBHa: ...

+:3.52kTc

- kTc

- (3/2)ch

3adanue 7. K matepuanaM BHICOKOH IPOBOAUMOCTH OTHOCSTCS: ...
+: MeIb
- K0OaJIbT
-: TUTaH
- JKene3o
-: OJIOBO
+: 30JI0TO

3aoanue 8. IlonynpoBOAHUK, B KOTOPOM BIMSIHUEM MPUMeECel Ha 3JIeKTpo(HU3nuecKre CBONCTBA MOXK-
HO IIpeHeOpeyb Ha3bIBACTCS: ...

+:c00CTBEHHBIM

3aoanue 9. B noynnpoBOAHUKE 7 - TUIIA YCIOBUE 3JIEKTPOHENUTPAIIBHOCTH BBIPAYKACTCSA COOTHOIIECHU-

_-0=Po

Dy :np+Na‘
.

+: nn :pn+Nd

PptN =n +N;

Pyt N Zn, +N;

3aoanue 10.
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ITpuBenEeHBI TUIIOBBIE TEMIIEPATYPHBIE 3aBUCUMOCTH KOHIICHTPAL[UK HOCUTEIIEH 3apsaa UIs ITOJIyIIpo-
BOJIHUKA 71 — THIIA C Pa3JIUYHBIM YPOBHEM JIETUPOBAHUSA Nyi, Naz, Nas.

OO6nacTh ... OTHOCUTCS K TEMIIEPATypPHOMY MHTEPBAIy UCTOILEHHS PUMeEceH.

+: 11

-1

- 110

3aoanue 11. PacctaBbTe MaTepHalibl IO BO3PACTAHUIO JJIMHBI BOJIHBI MAKCUMYMa COOCTBEHHOTO T10-
TJIOIIEHUS

D1: repmanuii

D2: xpemuuii

D3: apcenua ramus

3aoanue 12.

- u E
[TpuBeneHa THIOBAst 3aBUCUMOCTbD IUIOTHOCTH TOKA Yepe3 MOTYIPOBOJIHUK ¢ MHOTOIOJHHHON CTPYK-
TypO¥ 30HBI IPOBOJUMOCTH OT HAIIPSKEHHOCTH MOJIS.
[TpoBOAMMOCTbD y4acTKa ... OMPEACISCTCS IBHKEHHEM TSKEIIBIX JICKTPOHOB.
- a
-b
+:c

Memooduueckue pexomenoayuu

Tecmbl — 3TO BOIIPOCHI WJIM 33J1aHUs, IPEyCMaTPUBAIOIINE KOHKPETHBIN, KPATKUM, YETKUN OT-
BET Ha UMEIOLLKECS ITAJIIOHBI OTBETOB. 1Ipy caMOCTOATENbHON MTOATOTOBKE K TECTUPOBAHUIO CTYIECHTY
HE00X0IUMO:

a) FTOTOBSICh K TECTUPOBAHUIO, TPOPA0OTaTh HH(POPMAILIMOHHBIN MaTepuall Mo AUCLUUILINHE.
[TpoKOHCYIBTUPOBATHCS C MPEIOIaBaTEIEM 110 BOIIPOCY BbIOOpa yueOHOM! JIUTEpaTyphl;

0) YeTKO BBIICHHTE BCE YCJIOBHUS TECTUPOBAHMs 3apaHee. 3HaTh, CKOJbKO TecToB Bam Oyner
IIPEIOKEHO, CKOJIBKO BPEMEHN OTBOJUTCS HA TECTUPOBAHME, KAKOBA CUCTEMA OLIEHKH PE3YJIbTATOB U
T.J.

B) MpuUCTymas K paboTe ¢ TecTaMy, BHUMATEJIbHO U JI0 KOHIIA MPOYTUTE BOIIPOC U IMpejasiarae-
MbI€ BapHaHThl OTBETOB. BriOepuTe npaBuiibHbIE (MX MOKET ObITh HECKOJIBKO). Ha oTnensHOM JHCcTKe
OTBETOB BBINUILUTE [UPPY BOMpoca U OYKBbI, COOTBETCTBYIOLIUE PABUIbHBIM OTBETAM;

I') B IpoOIecCe PELICHUs >KEIaTelbHO MPUMEHITh HECKOJIBKO IOJAXOJI0B B PELICHUU 3a/laHMs.
OTO MO3BOJISIET MAaKCUMaIbHO TMOKO ONEpUPOBATh METOJAMH PEIICHHUs, HaXo/s KaxAblid pa3 OINTH-
MaJIbHbIN BapHaHT.

1) ecau Bel BeTpeTuiu upe3BbIYaiiHO TPy AHBIHN 11 Bac Bonpoc, He TpaThTe MHOTO BPEMEHH Ha
Hero. Ilepexonure k npyrum tectaM. BepHurtecs K TpyJTHOMY BOIIPOCY B KOHIIE.
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€) 00s13aTeIbHO OCTaBbTE BPEMsI JIsl IPOBEPKH OTBETOB, YTOOBI N30€KATh MEXaHHUECKUX
OIIHOOK.

Kpumepuu oyenusanusa

Tabmuua 8. Kpumepuu oyenusanus pe3yiomamos mecmuposanus

OneHka
HEYJIOBJICTBOPUTEILHO YAOBIECTBOPUTEILHO XOpOIIIO OTJIMYHO
0 6amnoB 3 bamia 4 6anna 5 OamioB
Menee 50 % npaBUIBHO BbI- 50-70% mpaBwibHO | 71-85% mnpaBuib- | 86-100% mnpaBuiIb-
MTOJTHECHHBIX 3aJJaHUi. BBIIIOJHEHHBIX 3a/ia- | HO BBINOJHEHHBIX | HO  BBIITOJIHEHHBIX
HUI. 3aJaHuH. 3aJaHUH.

3ananus 1151 1a0OPATOPHBIX 3aAHATHI

(Konmponupyemas komnemenyus I[1K-3)

JIaGopaTopHBbIii IPAKTUKYM SIBIISICTCS BaYKHBIM 3JIEMEHTOM O0y4YEeHHMS, T.K. IPUBHUBACT HABBIKU
CaMOCTOSITENIbHON pabOThl Ha Pa3InYHOM J1aOOPaTOPHOM 00OPYIOBAaHUH, YMEHUE 110JIb30BaThCA Pa3-
JMYHBIMU U3MEPUTEIHHBIMU MPHOOpAMH U HHCTPYMEHTAMU, IPAKTHYECKOTO OCBOCHHS Pa3InYHBIMH
METOAMKAMHU U3MEPEHUs MapaMeTpOB MaTepuasoB. B paMkax JUCLUIUIMHBI CTYJEHThI JOJDKHBI BbI-
MOJTHUTH 8 1a00pPaTOPHBIX pabOT, 0XBATHIBAIOLINX MPAKTHUYECKU BCE pa3eiibl TEOPETUIECKOTO Kypca.
Jliis pyKoBOJCTBa IO J1a00PaTOPHOMY NMPAKTHUKYMY CTyJIeHTaM npeziiaraercs yueonoe nocooue(/l.C.
["aeB Marepuassl 31eKTpoHHOM TexHuku. Jlabopatopusrit npaktukym/ JI.C. I'aes, P.I1I. Temes- Hainb-
gyuk: Ka6. bank. Ya-1, 2016- 99c¢., pexxum noctyna: http://lib.kbsu.ru/ - bubnmoreka KbI'Y), B koTo-
POM JIaHO TOJTHOE OMMCaHKEe PadoT.

Ipumep munosoii 1abopamopHotl pabomol

«M3MepeHre BpeMeHHU KU3HH HEOCHOBHBIX HOCHTEIIEH 3apsiiay
[{enb paboTHI:
1. O3HaKOMJICHHE C (POTOITECKTPUUSCKIUMHU CBOMNCTBAMH MOJIYIPOBOIHHUKA.
2. 3KCHCpI/IMeHTaJH)HOC OMpeaACICHUC BPCMCHHU JKU3HU HCPABHOBCCHBIX HOCHUTEJIEU B MMOJIyIipo-
BOJHHKOBBIX 00pa3iiax METOI0M peslakcarud GOTOMPOBOAUMOCTH.

Konmponvnuvie sonpocwvl u 3a0anus ons oonycka u coaqu pabomaol

1.Kakue HOcHTeNM 3apsaa Ha3bIBAIOTCS] PABHOBECHBIMU, a KaKWe - HEPaBHOBECHBIMU?

2. IlpuBenute cxemy JIaDOpaTOPHOTO CTEH A JUIsl U3MEPEHUsI BPEMEHHU KU3HU HOCUTENIEH 3apsia.
3. [lepeuncnure MeXaHU3MbI IOTJIONICHUS U JaiiTe KPATKyIO XapaKTePUCTUKY.

4. Tlpumenenne 3akoHa 3akoH byrepa-JlamGepra- bepa Ha npakTuke.

5. Kakue MexaHU3MbI TeHepalliy IPUBOIAT K TOSBICHUIO CBOOOHBIX HOCHTENCH 3apsia’?

6.UTo Takoe Bpems KU3HU HOCUTENEH 3apsaa’?

7. JlaiiTe onpeneneHne u3nydaTeabHON U 0e3u3IydaTelbHOi peKkoMOnHAaINY.

8. KakoBbl 0ocHOBHBIE MeXaHU3MbI pekomOuHaru HH3?

9. BeiBeauTe BhIpaKeHHUE, OMHUCHIBAIOIIEE CTa]l (HOTOPOBOIMMOCTH.

10. Kak meHseTcst BpeMsi )KU3HU HOCUTENEH 3apsiia C YBEIMYECHUEM KOHIICHTPALIMKU [TPUMECH ?

Memoouueckue pexomenoayuu

Ilepen HayamoM 1a0OPaTOPHOIO MPAKTUKyMa IIPOBOAUTHCS BBOJHOE 3aHATHE. B pamkax BBOA-
HOTO 3aHATHUS CTYICHTHI 3HAKOMSTCS C JIAOOPATOPUEH, MPOXOAAT BBOIHBIN MHCTPYKTaX MO TEXHHKE
0e3onacHOi paboThI C U3MEPHUTEIBHBIM 000PYAOBAaHUEM U MOYKAPHOW 0€30M1aCHOCTH, JO HUX JOBOJAT-
Csl LIeNIM W 3aJa4d MPaKTHKyMa, OpTaHU3alys ¥ MOPSIOK BhIMONHEHUs padot. [Ipu HeoOxomummocTu
(bopMHpYIOTCS KOMAH/bI 7Sl BBIIOJIHEHUS paOOT MaJIbIMU IPYIIIAMHU.

BrinonHenune kax10il 1a00paTopHOi paboThI CKIIabIBAETCS U3 CIAEAYIOLINX ITAIOB.

1. CamocrosiTeJibHAsi MOATOTOBKA CTY/AeHTOB K padore. Ilepen Hadamom paOOThl CTYAEHTHI
JIOJDKHBI YETKO MPEICTaBIATh cede 1eTb PadoThl, 3HaTh CXEMY, METOJl U3MEPEHNUs, (PU3NYECKYIO CYIL-
HOCTb 0XKMJIa€MBIX pe3yJbTaToB. [[oyKeH ObITh MOArOTOBIIEH MPOTOKOJ M3MEPEHHH, coiep aiinii
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TaOJIUIIBI JJIS 3aIIUCH PE3yJIbTATOB U3MEPEHUI U OCHOBHBIE pacueTHbIe (hopMyibl. CTyIEHTHI, HE MO/~
TOTOBHUBIIMECS K pa0OTe€ B COOTBETCTBUU C 3TUMU TPEOOBAHUSMU, K BBIIIOJHEHUIO pabOTHI HE JIOMYyC-
KaroTCsl.

2. IIpoBeeHne IKCIePUMEHTA. DTOT 3Tall OCYLIECTBISETCS B COOTBETCTBUU C METOANYECKUMU
yKa3aHUSIMH, KOTOPBIE COJAEpKAaTcid B ONMUCAaHMM K Kaxaoil pabote. JlabopaTopHble M3MEpeHHs Ha
CTEHJIE CTYICHT MOXET HayaTh TOJBKO MOCJIE COOeceJOBaHUS C MpenoaBaTeieM U MOIydYeHHUs] COOT-
BETCTBYIONIETO J0Mmycka. JItoOble N3MEHEHHs B CXeMe MPOBOAATCS MPHU OTKIIOUEHUU CXEMbl OT UCTOY-
HUKa HampshKeHus. Pe3ynbraTsl M3MepeHus IpoBepstoTcs npenonasatenem. [lpu pabote B mabopato-
pUM HEOOXOIMMO CTPOTO BBIMIOJHATH BCE MpaBUiia TEXHUKH 0€30MacHOCTH M yKa3aHUS IpernojaBaTe-
TSl

3. CocraBJjieHHe 0TYETA O MPOAEJAHHOMH padoTe. OTUET TOJKEH CONECPKATh NCUEPTBIBAIOIINE
JTaHHBIE, KaK O LeJX PaboThl, TaK U O pe3yibTaTax B CIEAYIOLIEH MOCIeI0BaTeIbHOCTH:

— 3aJlaHuE;

— CXeMa YCTaHOBKH W OTIHCAaHNE METOINKH H3MEPEHHIA;

— TEepBUYHBIE SKCIIEPUMEHTANILHBIE PE3YNIbTAThI 32 MOANUCKHIO MPENOIaBaTENs;

— pe3yJbTaThl KOMITBIOTEPHOM 00pabOTKM SKCIIEPUMEHTAIBHBIX JaHHBIX, BKIIIOYAst rpa-
(buKu, TaOIUIIHI,

— o01mue BBIBO/IBI 0 paboTe U 3aK/II0UEHHE, O KaUYeCTBE UCCIIEI0BAaHHBIX MaTePHAJIOB.

Tekct oTueTa MOMMHKEH OBITH HANMCAH aKKypaTHO M Pa300pYMBO OT PYKH WIIM MPEICTABIICH B BU-
JIe pacreyaTkH, 1ocje KOMIBIOTEPHOH BEepCTKH. B 000X cilydasix TEKCT JOJKEH MPEICTaBIATh COOOH
JIOTHYECKOE M3JI0KEHHE cylecTBa Bonpoca. Hegomyctumo npusenenue ¢popmyii, Tabnui 6e3 pasbsic-
HEHMI Bcex 0003HauUeHHUM U cokpaleHui. OT4eT T0JKeH OBITh MOHATEH JJIS KaXKJI0T0 YUTAIOIIEero 6e3
KaKHUX-JTHOO JTOTIOIHUTEIBHBIX BOIIPOCOB K COCTABHUTENSIM OTUETA.

Kpumepuu oyenusanus

O1eHHBaIOTCS CIEAYIOIINE 3TAIbI JJA00PaTOPHON PabOTHI:
1. BeImosHeHne SKCTIEpUMEHTATLHON YacTH paOOoTHI.
2. O6paboTka pe3yabTaTOB U MOJArOTOBKA OTYETA O BBIIOJIHEHHOU padoTe.
3. 3ammTa pe3yJbTaThl JIA00paTOPHOU PaOOTHI.

CTyZneHT BBIMIOJHUBIIUN U 3alIUTUBIINK BCe 1a00paTOpHBIC PaOOTHI MO MUCIUILIMHE MOTy4aeT B
koHie cemectpa 21 6amn. Kaxmas nmabopaTopHas paboTa B 3aBUCHMOCTH OT CTETICHH CIIOKHOCTH M
B2XHOCTH TE€MBI OlleHHUBaeTcss MHAuBUAYyanbHbIM Oamiom (K). [llkana oneHuBanus 1a0opaTOPHBIX pa-
00T ycTaHaBJIMBAaeTCs B Hayalle CEMECTPa U IOBOJUTCS J0 CBEACHUS 00YyJaroIIUXCs CTYICHTOB.

Tabnuma 9. Memoouxa oyerusanue 8binoIHeHUs SManos 1abopamopHoll pabomol

Ne PeiiTuHIOBBIM
Bua srana
n/n 0L
1. Jlomyck 1 BBINOJIHEHUE YKCIIEPUMEHTAIBHOM YacTu paboThl 03K
b
2. [IpencraBienue oryera no Tpedyemoit popme B K cade paboThI 0.2K
3
3. 3amura paboThl 0.5K

[Mpumeuanue: K — konmuecTBO 0ayioB, OTBOAMMOE B paMKaX PEHTHHTOBOM CHCTEMbI Ha JTAHHYIO
paboTy, KOTOPOE OMPEEIIACTCs MPEroIaBaTelieM B Hadalle JIaAbopaToOpHOTo Kypca.

HpOMeﬂ(yTO'{Haﬂ arrecranus

(Koumponupyemas komnemenyus I[1K-3)

I/I3yquI/Ie JAUCHUIUINHBI 3aBEPIIACTCSA YCTHBIM 3a4CTOM. HpI/IMCpHHﬁ MEpCUCHb OCHOBHBIX BO-
IMPOCOB BIHOCHUMBIX HAa 3K3aMCH IIPUBCACH HUKE:
1. TloHaTne XMMHMYECKOM CBSI3H. Buapl xumMudeckou CBSI3H. OcHOBHBIE OCOOEHHOCTH U XapaKTepu-
CTHKMU.
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(98]

11

14.
15.
16.
17.
18.
19.
20.
21.
23.
24.
25.
26.
27.
28.

29.
30.

[ToHsiTHE KPUCTAUIMYECKON pELIETKU. DJIEMEHTapHas sYelKa U €€ XapaKTepUCTUKU. TUIbl KpH-
crajuimdeckux cucreM. Pemerku bpase. Crioco6 onvcanus kpucramiorpadpuieckux IIOCKOCTeNH U
HaIpaBJICHUI

[Tonstue daspl. PazoBast CTpyKTypa TBEpIABIX Ted. Pa30Bble UarpaMMbl COCTOSIHHUS.

OCHOBHBIE 3JIEMEHTHI 30HHOW CTPYKTYPBI TBEPABIX TEJI. DHEPreTHIECKHE YPOBHH U 30HBI OCOOCH-
HOCTH DHEPreTUYECKUX 30H MOJIYIIPOBOJHUKOB, METAIUIOB U TUIJIEKTPUKOB.

[Tonsitue hazoBoro mpoctpancTBa. [IMOTHOCTE 2JIEKTPOHHBIX cocTosiHUM. Pactipenenenne depmu-
Jupaka, MakcBenna-bosbiiMana 1 0cCOOEHHOCTH MX TIPUMEHEHUSI.

OCHOBHBIE TIOJIOXKECHHS YYEHHS O JIEKTPOINPOBOJAHOCTH METAJUIOB B paMKax KJIACCHYECKOTO H
KBaHTOBOI'O IIOJIXO/IOB.

TemnepaTypHast 3aBUCHMOCTb YAEIBHOTO COIIPOTUBIICHHS IPOBOJHUKOB.

BnusiHue cTpyKTypHBIX 1e()eKTOB Ha YJeIbHOE CONPOTHBIIEHHE MPOBOIHUKOB. [IpaBuio Maruc-
cena, Hopareiima u Jlunne.

DJEeKTpUUECKUE CBOMCTBA TOHKUX METAJUTMYECKUX IUIEHOK. PasMepHsIif 3¢ dekT.

. OcuoBnble nonoxxeHus: Teopun BKIII. I[Tonsarue TynHenbHOro kKoHtakTa. Ocodennoctn BAX TyH-

HEJIbHBIX KOHTAKTOB - HOPMAJbHBIM METal - CBEPXMPOBOAHUK M CBEPXIPOBOJHUK — CBEPXIIPO-
BOJHHUK.

. Merasuisl BBICOKOM IIPOBOJUMOCTH: CBOMCTBA U IPUMEHEHUE.
12.
13.

MerTasibl ¥ METaJUTMYECKUE CIUIaBbl BRICOKOTO COMTPOTUBIICHHS: CBOWCTBA U IPUMEHEHHUE.
CobcTBeHHbIe MONMynpoBOAHUKH. CTaTUCTUKA HOCUTENEH 3apsna. TeMeparypHasi 3aBUCUMOCTh
ypoBHs Depmu.

ITpumecHble nonynpoBoaHukU. CTaTUCTUKA HOCUTENEH 3apsiia. TemnepaTypHas 3aBUCUMOCTh
ypoBHsa Depmu. Y cioBue 31€KTPOHEUTPATBHOCTH.

TemnepaTypHasi 3aBUCUMOCTbD 3JIEKTPOIPOBOAHOCTH COOCTBEHHBIX U TPUMECHBIX MOTYTPOBOIHU-
KOB.

HepaBHOBECHbBIE HOCUTENN 3apsiia U MEXaHU3Mbl UX PEKOMOHWHAIIMY.

B3aumopeiicTBie MMOJIyIPOBOJHUKOB C AJIEKTPOMAarHUTHBIM U3Iy4YeHHEM. MeXaHu3Mbl Ioriolle-
HUSl CBETa MONynpoBoAHUKaMH. CrieKTpajibHasi 3aBUCUMOCTh Kod(dduinenta noriouieHus. Kpait
dbyHIaMeHTabHOTO TorionieHus. 3akoH byrepa — JlambepTa - bepa.

DOoTONPOBOIMMOCTD MOJIYIPOBOJAHUKOB. Penakcays ¢oTonpoBOAUMOCTH.

DJIEKTPONIPOBOAHOCTD MOTYIIPOBOIHUKOB B CHIIBHBIX 3JIEKTpUUecKuX noiisix. [Tonesbie apdexTor.
Dddexr 'anHa 1 001aCTH TPUMEHEHHS

TepmoransBaHOMarHuTHbIE (P PEKTHI B METAJUIAX U MOTYIIPOBOJIHUKOBBIX MaTEpUaIaXx.

KoHTakT MeTami-nonynpoBOAHUK: SHEPTeTUUYECKHE THarpaMMbl, CBOIICTBA U IPUMEHEHHE.
DNEeKTPONPOBOAHOCT IPOCTBIX U CIOMKHBIX TUIIEKTPUKOB. OCHOBHBIE MEXAHU3MBbI IPOBOIUMO-
CTH.

Jusnexkrpuueckasi npoHULaeMocTb. [1oHATHE NoNgpU3aluu AUAIEKTPUKOB. MexaHU3Mbl OJISPU-
3alluu.

JIM3IIeKTPUKU B CWIIBHBIX JIEKTPUYECKUX MOJIAX. Buabl anexkrpuueckoro mpobdos. ITonsitue snek-
TPUUECKON MPOYHOCTH JTUIIIEKTPUKOB.

AxTuBHBIC THANEKTpUKH. [I[puMeHeHre B n3enusix (QyHKIIMOHATLHOW 3JIEKTPOHUKH.

[TaccuBHBIE TUANIEKTPUKU: KJIACCU(PHUKAIUS, CBOWCTBA U IPUMEHEHHUE B JIEKTPOHUKE.

Oo6umwme ceenenus o maruerusme. OnbIT ['epaxa - [ltepna. Knaccugukamus Matepruanos o Mar
HUTHBIM CBOICTBaM.

3aBUCHUMOCTh MarHUTHBIX CBOMCTB (peppOMarHeTUKOB OT BHEMHUX (hakTopoB. DddekT bapkray-
3eHa. MarnuTtHas Touka Kropu.

MarHuToMsrkKue MaTepuaibl: CBOMCTBA U IPUMEHEHUE.

MarnuroTBep/ipie MaTepuasbl: CBOICTBA U IPUMEHEHHUE.

Memoouueckue pexomenoayuu
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[TonroToBka CTy/IEHTOB K 3K3aMEHY BKJIIOYAET MPOPaOOTKY JIEKIU, B TEYCHHUE CEMECTpa U He-
MOCPEACTBEHHYIO MOJINOTOBKY B JTHU, MPEALIECTBYIOIINE IK3aMEHY, BKIIIOUYasi, MOArOTOBKY K KOJIIOK-
BUyMaM, TECTUPOBAHUIO, BHIMIOJTHEHUIO TAOOPATOPHBIX PabOT U UX 3aIUTY.

JI1st MOArOTOBKM K OTBETaM Ha SK3aMEHALIMOHHBIE BOMPOCHI (OHU BBIIAIOTCS B KOHIIE CEMECT-
pa) CTYJEHT JOJKEH MCIOJIb30BaTh HE TOJIBKO KypC JIEKIUI, HO 1 OCHOBHYIO U JIOTIOJHUTEIbHYIO JIH-
TepaTypy AJIs BEIpaOOTKH YMEHHUS 1aBaTh Pa3BEPHYTHIC OTBETHI HAa MIOCTABJICHHBIE BOIIPOCHI.

B xone moAroToBKH K SK3aMEHY CTYACHTY HEOOXOAMMO oOpaliarb BHHUMaHUE HE TOJbKO Ha
YPOBEHb 3alIOMUHAHUS, HO U HAa CTENEHb MOHUMAaHUS U3y4YaeMbIX BOIPOCOB. MexaHWYeCKOe 3aroMu-
HaHUE YMCJIOBBIX 3HAYCHHH XapaKTEPUCTHK MaTepUAIOB HE PEKOMEHAYETCs, HO CTYACHT JOJKEH OT-
YEeTIUBO MPEACTaBIATh ce0e MOPSAIOK ITUX BeTHUMH. HemocpeacTBeHHas MOATOTOBKA CTYIEHTA K JK-
3aMEHy JIOJDKHA B Pa3yMHBIX MPOMOPILUSAX COYeTaTh W 3allOMHUHAHME, M NMOHUMaHHE MPOrpPaMMHOTO
Marepuana.

Kpumepuu oyenusanus

[To uroram sK3aMeHa CTyJEHTY, U3 MaKCUMaJIbHOTO KoJImyecTBa 0ayuioB, KoTopoe cocrasiseT 30,

BBICTaBJISIETCS:

1ot 27 no 30 6annoB, ecinu BiaaeeT MporpaMMHBIM MaT€pPHAIOM MO AUCIMIUINHE B TIOJTHOM
00beMe; TOCTATOYHO ITyOOKO OCMBICIHBAET TUCHUILIHNHY, HCUSPIBIBAIOIIE OTBEYAET HAa BCE BONIPOCHI;
yMeeT aHaJIM3UPOBaTh, CPABHUBATH, KIACCH(PUIIPOBATH, 0000IIaTh, KOHKPETH3UPOBATh U CUCTEMATH-
3MPOBaTh M3YYCHHBI MaTepHall, yCTAHABIMBATH IPUIUHHO-CIIEJICTBEHHBIE CBSI3U; Y€TKO (POpMUpYET
OTBETHI;

2)oT 24 1o 26 6ayuIoB, €CIH BIaeeT MPOrPAaMMHBIM MaTEPUAIOM ITOYTH B ITOJTHOM 00beMe
(MMeroTCst MPOOETIBI TOIBKO B HEKOTOPBIX OCOOEHHO CIIOXKHBIX pa3JieNiax); CaMOCTOSATEIbHO H OTYACTH
MIPY HaBOJSIIMX BOTIPOCAX JaeT MOJHOICHHBIE OTBETHI HA BOIIPOCHI; HE BCETIa BBIJEISET Hanboee
CYIIECTBEHHBIE, HE JOMYCKAeT BMECTE C TEM CEPhE3HBIX OIIMUOOK B OTBETAX;

3)ot 15 no 23 6amioB, eciu BiIageeT OCHOBHBIM 00BEMOM MTPOTPAMMHOTO MaTepralia o JUCIH-
IUTMHE; TIPOSIBIISIET 3aTPYAHEHHUS B CAMOCTOSITETIBHBIX OTBETAX, ONIEPHPYET HETOYHBIMU (HOPMYIUPOB-
KaMH; B IIPOLIECCE OTBETOB JOIMYCKAET OLIMOKH IO CYIIECTBY BOIIPOCOB.

B ciyyasx, koraa o0y4aronuiicst He OCBOMII 00sI3aTeIbHBI MUHIMYM POTPaMMHOTO MaTepua-
JIa 10 TUCHHUTUIAHE, HE CTIOCOOCH OTBETUTH Ha BOTIPOCHI JaXKe TPH JOTIOHUTEIHHBIX HABOSIINX BO-
npocax, BeicTaBnsiercs 0 6amioB. CTyaeHT, HeqoOpaBumii 36 0anIoB B X0€ TEKYLIEro U pyoeKHOro
KOHTPOJIS, K 9K3aMeHy He JIoIrycKkaeTcs. Hinke nmpuBeieHbl KPUTEPHUH U TIOKA3aTeN OLIEHHUBAHUS TIPO-
MEKYTOYHOH aTTECTAIIH.

Tabnuua 10. Kpumepuu u nokasamenu oyeHu8aHUss NPOMeNHCYMOUHOU ammecmayuu

[lkana mo TpagUIMOHHON MATHOAJUIBHOM CUCTEME
ba30BeIil ypOBEHb IIponBunyTHI Beicokuit
Heynosnersopu- YIOBJIETBOPUTEIBHO YpPOBEHB YpPOBEHB
TEJIIbHO /mud. 3auet xopomio/ aud. 3a4eT OTINYHO/ TUd. 3aUeT
IIxana mo 0aJUILHO-PERTHHTOBOM CHCTEME
36 — 60 | 61 — 80 | 81—90 | 91 — 100

7. MeToau4eckne MaTepuaJibl, ONpee/souue Npoueaypbl OleHMBAHUA 3HAHUIA,
YMEHH, HABBIKOB M OIBITA AeATEJbHOCTH

Tabmuua 11. Pezynvmamul océoenus yuebHou OUCYUnIUnbl, nooaexcaujue npogepke

Pe3yabTarsl 00y- OcHOBHBIE TOKA3aTeJIH OLEHKH
YeHUs pe3yJabTATOB 00y4eHHsl
(koMIeTeHN)
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Cnocoben  mpoBo-
AUTH AHAJIN3 NpPH-
yuH Opaka mpu u3-
rOTOBJIEHUM H3J1e-
JUH  MHKPOIJIEK-
TPOHUKHM U JaBaTh
peKOMeHIauuu 10
HX YCTPaHEHHID WU
NnpeaynpexaeHUuIo -
(IIK-3):

v TIK-3.1 Bpiss-
JSIeT TeXHOJIOTHYe-
ckue (aKTopbl BBI-
3BIBAIOIIUE TI0-
IPEUIHOCTH U3l0-
TOBJICHUS U3IEITHIA
MHUKPO3JIEKTPOHUKH.

v' TIK-3.2. laeT
MIPEIJIOKEHUS IO
JUKBUJAINH Opaka
B [IPOU3BOJICTBE
U3- Oenun
MHUKpODJIEK-
TPOHUKHU.

v TIK-3.3. Ilpexn-
JaraeT BHECEHHE
W3MEHEHUH B TEX-
TpoLecc.

3HaTh:

- OCHOBHBIE paJIuOMaTEpHaIIbl U PAIMOKOMIIOHEHTHI, UX HA3HAYEHUE U
xapaktepucTuku(31);

- OCHOBHBIE THUITI KOMIIOHEHTOB 3JIEKTPOHHBIX CPEJICTB, UX HA3HAYEHUE,
KOHCTPYKLUHU, OCHOBBI TEXHOJIOI'MH U3TOTOBJICHUS, SKCILTyaTallHOHHbBIE
XapakTepucTuku(32);

—TIPUHIMIIBI, METOBI U CPEACTBA BBHIITOJIHEHUS! PACYETOB U BBIUKCIIH-
TeNbHBIX PaboT(33);

—TEXHOJIOTHIO MPOU3BOJCTBA B OTpaciin(34).

Ymersn:

- IPUMEHSTH MOTYYCHHBIE 3HAHUS O CBOMCTBaX MaTEPUAIOB MPH pellie-
HUU 3a7]a4 IPOEKTUPOBAHUS U TEXHOJIOTUU U3JIEIHUNA U YCTPOUCTB paino-
texHuueckux cucrem(¥Y1);

- OCYILIECTBIISTh COOp M aHATU3 JaHHBIX 110 (PYHKIIMOHAIBHBIM M KOHCT-
PYKIIMOHHBIM CBOWCTBaM MaTEpPUAIOB U MTapaMeTPOB KOMIIOHEHTOB DJICK-
TPOHHBIX CPEJICTB BRIHOCUMBIX B TEXHHUECKOE 3aJ]aHie Ha IPOEKTUPOBa-
HUE paMOTEXHUYECKUX cuctem(¥Y?2);

- OIpeNeNsITh HE0OXOAUMBbIE CPEACTBA 0OeCTIeUeHHS HaIeKHOCTH Pajino-
TEXHUYECKUX CHCTEM C YYETOM CBOMCTB MAaTepPHAIIOB U (PUBNIECKUX OCO-
OCHHOCTEH JCKTPOHHBIX KOMITOHEHTOB(Y 3).

Baagers:

- METOJIaMHU SKCIIEPUMEHTAJILHOT'O UCCIEA0BaHUSI OCHOBHBIX CBOMCTB Ma-
tepuasioB(B1);

- METOJIJaMHU SKCIIEPUMEHTAIIbHBIX HCCIIEJOBAHUHN MTapaMeTPOB U XapaKTe-
PHUCTHK TACCUBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX cpeAcTB(B2);

- METO/IaMHU pacueTa 0a30BbIX XapaKTePUCTHK PaTuOMaTEPHAIIOB U pa-
JTMOKOMITOHEHTOB, BIMSIIOIIUX Ha MapaMeTphl IPOEKTUPYEMOT0 yCTPOi-
ctBa(B3).

- MpaBUJIaMH U METOJIaMU MOHTa)a, HACTPONUKU U PETYJIUPOBKH Y3JI0B
PaAMOTEXHUYECKUX YCTPOICTB U cuctemM(B4).

Tabmuna 12. Omanwvl popmuposanus komnemenyuu u UCHONb3YEMbLE CPEOCNEA OYEHUBAHUS

CocraB 9JIeMeHThbI KOMIIETeHIINH
Conepianue 31, 32, 33, 34 Y1,V2, V3 B1, B2, B3, B4
ITANoB
Buabi 1.JIexum 1.JTaboparopusie pabotsl | 1.JlabopaTopHbie paboThI
3aHATHH 2.KoHcynpranumn 2.CamocrostensHas pa- | 2. CaMmocTosTeNnbHas pa-
3. CamocrosTenpHas pa- | 6ora 6ota
6oTa
CpencrBa 1. llocewenue 3anamuii 1. [Jonyck u | 1.3awuma pezyromamos
oneHuBanms | (cM., pasn.5, Tabm. 6). 8bINOJIHEHUE nabopamopHuoil pabo-

2.Konnokeuym

(cm., pasn.5, Ta6n.7)
3. Tecmuposanue
(cMm., paza.5, Taoin.8)
4.9x3amen

(cMm., pazn.5, Ta6m.10)

nabopamoproul pabomuol
(cm., pazn.5, Ta6:m.9)

2. Obpabomka pe3ynv-
mamos u no02omosKa
omuema 0 6bINOJIHEHHOU
pabome. (cM., pas3a.5,
Ta611.9)

3. Tecmuposanue(cMm.,
pasn.5, Ta6:1.8)

mui(cMm., pasn.5, Ta6:1.9)
2. Tecmuposanue(cM.,
pasn.5, Ta6:1.8)

3. Konnoksuym(cMm.,
pasn.5, Ta6:n.7)

4. Dkzamen(cM., pasn.s,
Ta61.10)

20




| 4. Konnoxeuym(cm.,
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pasn.5, Tabn.7)
5. Ox3amen(cMm., pa3n.s,
Ta611.10)

YpoBeHb cHOPMUPOBAHHOCTH HJIEMEHTOB KOMITETCHLIMH B paMKaxX U3y4eHHs! TAaHHOMN TUCIIUILIH-
HBI BKJIIOYAET YETHIPE YPOBHS:
® HU3KULL YPOBEHb(0YEHKA «HEYO08IemMEOPUMENbHO ) XapaKTEPU3YETCs INOO OTCYCTBUEM,
a100 YaCTUYHON CPOPMUPOBAHHOCTHIO 3JIEMEHTOB KOMIIETEHIIHIA;

® 6a306blll YPOBeHb (OYEHKA «YO081eMBOpUMeNbHO») ABISIETCS 003aTeIbHBIM IS BCEX
00yYaromuxcs Mo 3aBepIICHNH OCBOCHUS TUCIMIUIMHBI, B IIEJIOM JIEMEHTHI KOMIIETCHIUH

c(hOopMHUPOBAHBI;

® IPOOBUHY MBI YPOBEHb (OYEHKA «XOPOULO») XapaKTEpPU3yeTCs MPEBBILLIEHNEM MUHUMAIb-
HBIX XapaKTEePUCTUK C(POPMUPOBAHHOCTH KOMIETEHLIUHU MO 3aBEPLUICHUH OCBOCHMSI TUCIUII-

JIUHEL;

® 8bICOKULL YPOBEHb (OYEeHKA «OMAUYHOY) XAPAKTEPU3YETCd MAKCUMAJIbHO BO3MOYXKHOU BbI-
PaXKEHHOCTHIO KOMIETEHIIMU U SIBJISIETCS BaXKHBIM KaUECTBEHHBIM OPUEHTUPOM ISl CaMO-
COBEPILIEHCTBOBAHMUS.

Huxe B Tabnuue 13 npuBeneHsl 001111e XapaKTEPUCTUKU U KPUTEPUU OLIEHUBAHUS YPOBHS OC-
BOCHUS 3JIEMEHTOB KOMIIETEHIIUN 3aKPETUICHHBIMU 32 JUCIUILIMHOM.

Tabmuma 13. Obwue xapakmepucmuxu noxazameineu u Kpumepues oYeHU8aHus
KOMRemeHyuu no 3manam

IToxkaszaTenn 3HATDH YMeThb Biaagernb
U KpUTepHH
«OTAYHO» Obnamaer  ¢aktuue- | YMeeT mpuMeHsTh 1o- | Brnaneer TtexHomorus-

(BBICOKHI YPOBEHD)

CKUMH M TEOpeTHYe-
CKUMH 3HAHUSIMU B
npeaenax —U3ydaeMoi
o0jacTl C IMOHMMAaHHU-
€M IpaHHIl TPUMEHH-
MOCTH.

Jy4YCHHBIC 3HAHMS IS
pelIeHUsT TPOU3BOJICT-
BEHHBIX W HCCIEI0Ba-
TENbCKU 3a7ad B H3Y-
yaeMoii 001aCcTH

MU B U3y4aeMoOU Ipe-
METHOH o0mactTu H
MMEET HABLIKM HX CO-
BepHICHCTBOBaHI/ISI.

«Xopomo»
(MpoaABUHYTHII
YPOBEHb)

3HaeT QaxThl, MPHH-
IUIIBI, TIPOIIECCHI, 00-
M€ TIOHSTHSI U KaTe-
TOpHH B TIpeienax
n3y4aeMoil 00JacTi

OOnanaer auamnazoHOM
NPaKTHYECKHX  yMe-
HUH, TpeOyeMbIX st
peureHust npogeccuo-
HaJIbHBIX 3a/1a4

AnanTupyer cBoe Io-
BeJICHUE K 00CTOsI-
TCJIILCTBAM B PCHICHUHA
3ajla4y B U3y4aeMoi
o0nactu

«Y IOBIETBOPUTEIILHOY
(moporoBbIii YpoBeHb)

OO6magaeT 0a30BLIMU
0OLIMMHU 3HAHUSAMU B
M3y4aeMoil 00JacTi

O6agaeT OCHOBHBIMU
yMEHHIMH, TpeOye-
MBIMH JIJISI BBITIOJTHE-
HUSI HECJIOXKHBIX 3a]1a4
B U3y4aeMoi 00J1acTH

Cnoco0OeH BBIIIOIHATH
paboThl B M3y4aeMoit

00JacTH 1oj KOHTPO-
JIEM .

«HeynoBneTBopuTEIBEHO»
(Huskmuii ypoBeHb)

OTpBIBOYHBIEC 3HAHUS,
IIyTacT OCHOBHBIC I10-
HATHS U KaTETOPUH B
n3y4aeMon o0nacTu.

YMeHus: He M03BOJISAIOT
BBITIOJIHUT HECIIOKHBIC
3aJa4u B U3yyaeMoi
o0jactu, coBepuIaeT
OLIMOKHU.

W cnbIThIBAaET TPYAHO-
CTH TIPH PELICHUH 3a-
Ja4 B U3y4aeMoi 00-
JIACTH J1aXe O] PyKO-
BOJCTBOM

Ocnognas numepamypa
1. [NaceiakoB, B. B. Marepuans! a1ekTponHoi TexHuku: yue0O. / B. B. Ilaceiakos, B. C. CopokuH. - 5-
e u3f., crepeotu. - CI16.; M.; Kpacuonap: Jlans, 2003. - 367 c.(475k3)

22

8. YueOHO-MeTOAMUECKOE 00ecneueHue JUCIMIIINHbI




2. Marepwualibl 3JICKTPOHHBIX CPEACTB [ DIEKTPOHHBIN pecypc] : yueoHoe mocodue / FO. A. I'atunn, B.
JI. Txammy, I1. A. Kamaes [u 1p.]. — DnektpoH. TekcroBbie nannbie. — CII0. : Yausepcurer UTMO,
2010. — 112 ¢. — 2227-8397. — Pexum nocryna: http://www.iprbookshop.ru/67263.html
3.JIerocraes, H. C. MarepuaJbl 3J1€KTPOHHON TEXHUKHU [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue /
H. C. JlerocraeB. — DNEeKTpOH. TEKCTOBbIE JaHHbIE. — TOMCK : TOMCKHMIA rOCYIapCTBEHHBIN YHUBEP-
CUTET CUCTEM yIpPaBICHUS U paarodJeKTpoHuku, 2014. — 239 c. — 978-5-86889-679-8. — Pexum
noctyna: http://www.iprbookshop.ru/72057.html

Llononnumenvnasn numepamypa

1. I[Terpos K.C. Pagromarepuansl, paaoKOMIIOHEHTHI U 35ekTpoHuka.-CI16.: TTutep, 2003.-512c.

2. Anrunos b.JI., Copoxun B.C., TepexoB B.A. Marepuaisl 371€KTpOHHON TEXHUKH. Bompock! u 3aa-
yn. M.: Bricimas mxkosa, 1990.

3. DneKkTpoTeXHUYECKUe MaTepuaisl U u3nenus: cnpaBounuk / M. Y. Anues, C. I'. Kanranosa. -

M. : PagunoCodr, 2005. — 350.

4. 1.C. I'aeB Marepuainsl 3J1€KTPOHHON TeXHUKH. TabopaTopublil npaktukym/ J1.C. I'aes, P.I1. Te-
meB- Hanmpunk: Ka6. bank. YH-T, 2016- 99c¢.

5.TaeB JI.C., Temes P.I1I. Matepuansl 35eKTpoHHOI TexHuku. Yacts 1. YuebHoe uznanue. -

Hanp- yuk: Ka6. — bank. Yu - 1, 2001, 63c.

6. I'aeB J[.C. Matepuaiibl 31€KTpOHHON TeXHUKH. MeToauyeckue pa3paboTKH 110 TeMaM M BOTIPOCaM,
BBIHOCUMBIM Ha CAMOCTOSITEILHYIO PabOTy CTyZeHTOB. YueOHoe u3nanue. -Hanpunk: Kab. — bank. Yu
- T, 2002, 63c

7. T'aeB JI.C. , Temen P.I1I. Martepuainbl 31eKTpOHHON TEXHUKHU. TecTOBbIC 3aaHus 11 KOHTPOJIS
3HaHU# cTyaeHToB. —Hanpuuk: Ka6.-bank. Yu-1, 2004.-59c.

Humepnem - pecypcoi

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

2. http://www.garant.ru/ - CnpaBouHas ripaBoBas cuctema «I[ apanry.

3. http://www.consultant.ru/ -CnpaBounasi mpaBoBas cucrema «Koncymnbprantlmrocy.

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

5. DIIeKTpOHHBIE BEPCUH KypHaIOB: “@usuka TBepaoro tena”, “KypHasl TeXHUIECKOH HU3HKHN”,
“IlucpMa B sKypHaAII TeXHUUECKOH (prsukn”, “Du3nKa U TEXHUKA MOTYTIPOBOJIHUKOB”
http://journals.ioffe.ru.

6. www.nano-info.ru - CaiiT 0 COBpEMEHHBIX JIOCTUKECHUAX B 00JaCTH MUKPO- M HAHOTEXHOJIOTUH.

9. IIporpamMmMHoOe o0ecnieyeHne COBPEeMEHHBIX
HHGPOPMATMOHHO-KOMMYHHMKAIMOHHBIX TEXHOJIOT U

1. CTyAeHTbl UMEIOT JOCTYH K €IMHOMY 00pa30BaTeIbHOMY MOPTaLy, IJIe MOT'YT B OTKPBITOM JOCTYIIE
MOJIb30BATHCS PECypcaMu yIeOHO-METOIUIECKON JTUTEPaTyPhl, SBISIONIMMHUCS pa3paboTKaMu Bedy-
mux BY30B Poccun.

2. J1y1st peHTHHTOBOTO KOHTPOJISI HCIIOJIB3YETCsl CUCTEMA KOMITBIOTEPHOTO TECTUPOBAHUS Ha 0ase mpo-
rpamMMmHoro obecriedenust Moodle.

3. [Ipu BBITIOTHEHUH JTAOOPATOPHOTO MPAKTHUKYMA CTYICHTHI B 00s13aTEIILHOM TOPSIIKE MPOBOJISAT 00-
paboTKy 3KCIIEpUMEHTANIBHBIX JaHHBIX C IPUMEHEHUEM IporpaMMHbIX nakeToB Microsoft Exell,
MathCad..

4. B pamkax obecrieueHUs] IPUMEHEHUS! KOMIIBIOTEPHBIX TEXHOJIOTHI B 00pa30BaTEIbLHOM IIpOIEcce
UMEIOTCS CIICTIMATU3UPOBAHHBIE KOMITBIOTEPHBIX KJIacca ¢ COBPEMEHHBIM MPOTPAMMHBIM 00ECTICUeHH-
€M 1 UMEIOIIUM BbIX0]1 B IHTEepHeT.

10. MarepuajJibHO-TeXHHYECKOe oOecriedeHue padoThl

MarepuanabHO-TEXHUUYECKYIO 0a3y I MPOBEIEHHs 3aHATUH 110 TUCIMIUIMHE COCTABIISAIOT:

e  CreLUaIM3UpOBaHHAs AyIUTOPHUs, MCIOJIb3yeMas IPU IPOBEICHUM 3aHSITUM JIEKIIMOHHOIO
tumna Ne238, pacmonoxenHass o azapecy: 360004, KabapmuHo-bankapckas peciyOnuka, T.
Hanpuuk, yn. Yepnsiesckoro, 175, yueOHblii kopryc yHuBepcutera Ne4 (ODM®), ocHa-
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IIEHHAs] MYJIbTUMEMIHHBIM IIPOEKTOPOM U KOMIUIEKTOM alllapaTypbl, HO3BOJISIIOILEN 1EMOH-
CTPUpPOBATh TEKCTOBBIE U rpauueckue MaTepHabl;

e pabouee MECTO MpenogaBaTes;

e palouure MecTa CTy/IECHTOB;

e MeJioBas JOCKa.

MynpTuMenuniiHas mpe3eHTaIs1, COMPOBOKAAIOIIAs JIEKIHIO, TIO3BOJISET NPETOAaBaTeNO aKIIeHTH-
pOBaTh BHUMAaHHUE CTYJIEHUYECKOU ayTMTOPUM Ha KIIFOYEBBIX BOIPOCAX JIEKIHU.

HuctunmHa obecrieueHa:

® TECTOBBIM MaTepuasiaMH B JIEKTPOHHOU oOyyatoreit cucteme «Moodle» (OTKpbIThIN yHU-
BEpCUTET);

®  KHIDKHBIM ()OHJIOM OMOIHOTEKH;

®  DJJIEKTPOHHBIMU BEPCUAMU JIEKLIMHI U

yueOHHKOB. Jluciuminaa odbecneueHa:

® TECTOBBIM MaTepualiaMu B 3JIEKTPOHHOM oOyuatomiel cucreme «Moodley (OTKpBITHIi
YHHUBEPCHTET);

® KHWKHBIM (POHIOM OMOTNOTEKH;

® DJIEKTPOHHBIMU BEPCUAMHU JIEKIUI U Y4EOHUKOB.

JlaBopatopHble 3aHATHS MO JUCUUILUIMHE MPOBOIATCS B jabopaTtopuun «Marepraibl U KOMIIO-
HEHTBI TBEPJOTEIILHOW 3JEKTPOHUKM» U «TexHomorus (QpyHKIMOHAIBHBIX MAaTepHAIOB U CTPYKTYP
AJIEKTPOHUKMY, OCHAIIIECHHOM CIICTYIONTUM 000pYI0BAaHUEM U U3MEPUTEILHON TEXHUKOM:

1. JIaGopaTopHBIii CTEH]] 10 U3YYEHUIO TEPMOIJIEKTPHUUECKUX SBICHHA.

2. YcTaHOBKa MarHeTPOHHOI'O PaCMbIJICHUS] MaTepUaIoB

3. YcTaHOoBKa BaKyyM-TEPMUYECKOTO HANBUIEHUSI TOHKHX IIJIEHOK

3. YcraHoBKa U1 U3MEPEHUS YIEIbHOTO COMPOTUBIIEHUS! TOHKUX IUJIEHOK.

4. JITabopaTOpHBIil CTeH]] U3yUYeHUS] MATHUTHBIX CBOMCTB.

5. JIJabopaTOpHBIi CTEH]T IT0 U3MEPEHUIO YISTLHOTO COMPOTUBIICHUS METOI0M 4-X 30H]IOB.

6. JIaBopaTopHBIil CTEHI 10 U3MEPEHUIO BOJIBTAMIIEPHBIX XapAKTEPUCTUK MOTYITPOBOIHUKO-
BBIX 3JIEMEHTOB.

7. JJabopaTopHBIN CTEH/ MO 3IEKTPOXUMHUYECKOMY aHOIUPOBAHHIO.

8. JlTaGopaTopHbIi CTEH U3MEPEHUS TTapaMETPOB MOTYTPOBOTHIUKOBBIX MaTEPHAJIOB TI0 PEIaK-
cauuu (pOTONPOBOAUMOCTH.

9. N3mepuTenb XapaKTEPUCTUK MOTYTPOBOTHIUKOBBIX TPUOOpOB JI2-56;

10. OnTrueckuii Mukpockorn Boicokoro paspemenuss LATIMET-20.

11. YcranoBka KOHTaKTHOM CBapKH.

12. JIabopaTopusiii crenn uzmepenus IJC Xomna.

13. LudpoBbie BOIBTMETPHI, aMIIEPMETPBI, MOCTHI TIOCTOSIHHOTO U TIEPEMEHHOT0 TOKa, F'eHepa-
TOPBI, OCIIIUIOrpadbl, ICTOYHUKH MUTAHUS, MYJIBTUMETPHI U JP.

14. IIK-4 .

15. HoyTOyk- 1 miT.

16. Ontrueckuii Mukpockorn MBC-1.

CTyaeHTbl UMEIOT JIOCTyN 4epe3 MIHTepHeT JOCTyI K IEeKTPOHHOM oOydarorel cucreme «Moodle»
(OTKpBITHI YHUBEPCUTET), KOTOPAsk TIO3BOJISIET pa3MeIaTh 3IeKTPOHHBIE YIeOHbIE KypChl B CBOOOIHOM JIO-
CTyI€ JJIsl CTyJJICHTOB YHUBEPCUTETA.

IIpu npoBeieHNH 3aHATUH JIEKIIMOHHOT'O TUIIA, CECMUHAPCKUX 3aHATUN UCIIOJIb3YIOTCS:
JIUYEH3UOHHOE NPOZPAMMHOE 0DecneueHue u c60000HO PACNPOCMPAHAEMbLE NPOZPAMMDbL:

e Microsoft Office muuensust: loroBop Nel35 or 22.05.2018, moroop Ne 1-21100 ot
20.09.2017, ceptudukar ot 29.11.2017, norosop 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 Ne0331100002314000061-0003152-01 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-
kat ot 18.06.2008, cepruduxat ot 12.10.2007, ceptuduxar ot 14.03.2007;
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e apxusarop 7z, Adobe Acrobat Reader muueHsus: npegocTaBisieTcs: OeCIUIaTHO Ha YCIIOBHAX
o anpecy https://www.adobe.com/ru/legal/terms.html;
e Mozilla Firefox munensust: GPL/LGPL/MPL, Google Chrome nuiieH3ust: TpeaoCTaBIsieTCs
OecIuIaTHO Ha YCNOBHSIX JIMIICH3HMOHHBIX COIVIAIIEHHWI Ha MPOrPaMMHOE 00ECTIeYeHHE C OT-
KPBITHIM UCXOHBIM KOJIOM TI0 ajpecy https://code.google.com/intl/ru/chromium/terms.html.
JI1s CTYZIeHTOB ¢ OrpaHMYEHHBIMH BOMOYKHOCTSIMH 3/I0POBbBSI CO3/IaHbI CIIEHATIBHBIE YCIIOBHS UL
nony4eHust oOpazoBanus. CHeluain3upoBaHHOE MOMEIICHHE ISl WHBAJIMIOB PACIIOIOKEHO IO a/Ipecy:
360004, KabapmuHo-bankapckas peciiyomuka, T. Hampumk, yn. YepHbieBckoro, 173, TiaBHBIN y4eOHBIH
KOpITyC YHUBEpcUTETa, ayauTopust Nel45.
B nemsix moctymHoCTH MOTy4eHusI BBICIIETO 00pa3oBaHus O 00pa3oBaTeNbHBIM IIPOrpaMMaM HHBA-
JIMAAMU U JIAIAMU C OTPAHUYEHHBIMI BO3MOYKHOCTSIMH 3[J0POBbsI YHUBEPCHTETOM 00ECTICUNBACTCSL:

® ANETEPHATHBHON BepCcHel O(UIMAIBHOTO caiTa B ceTd «MHTepHeT» U ClaboBUILIIINX;

® [IPUCYTCTBUE ACCHCTEHTA, OKA3bIBAIOIIETO 00YYarOIEMyCsl HEOOXOAUMYIO MTOMOILb;

e Ul MHBAJIWIOB W JIMI[ C OIPAaHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBBSI O CITyXy — JIyOJIMpPOBAHHE
BCIIyX CIPaBOYHOM MH(MOPMAIMU O PACHMCAHMM YYEOHBIX 3aHATHI; OOecCreueHHe Ha/IeKaliMU
3BYKOBBI- MU CPEICTBAMH BOCIIPOM3BEICHUS HH(OpMAIHy;

® JIJIs MTHBAJIMJIOB U JIMIL{ C OTPAaHMYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBSI, UMEOIINX HApyLICHUs OIOPHO-
JIBUTATEIbHOTO arapara, CO3AaHbl MaTepHATbHO-TEXHIYECKUE YCIIOBUSI 00ECTIEUMBAIOIINE BO3MOXK-
HOCTB OECIIPETIITCTBEHHOTO JIOCTYTIA 00YYArONWMXCs B y4eOHbIC TOMEIIEHNUsI, OOBEKTY ITUTaHM, Tya-
JIETHBIE M IPyTHE TIOMEIICHNS] YHUBEPCUTETA, A TAKXKe MPeObIBaHMS B YKA3aHHBIX MOMEIICHUSX (Ha-
JIMYHE PaCUIMPEHHBIX JBEPHBIX POSMOB, OPYUHEH U IPYTHX MPHUCTIOCOOICHUN).

25



Jluct uamMeHeHuit (IONOJTHEHUMN)
B paboueii mporpamme AUCITUIUTHHBI (MOTYJIs)

b1.B. 02 <cMATEPUAJIbl u KOMIIOHEHTbGI 2JIEKTPOHHBIX CPEIACTB»

11.03.03 — KoHCTpyupoOBaHue M TEXHOJIOTUA JIEKTPOHHBIX CPECTB
Ha20 - 20 y4eOHBIii roa

Ne IIepeyeHb BHOCUMBIX
IIpumeyanue

/T Onement (nynkT)PATL W3MEHEHHH (JIOTTOJTHCHU )

Obcyacoena u pekomMeH008ana Ha 3ace0anuu Kageopul
DIIEKTPOHHUKH M ITU(PPOBBIX HHGOPMAIIMOHHBIX

TEXHOJIOTHM, TPOTOKOJI Ne OT « »_
2021 r.

3aBenyrommii kageapoii / P.III. Temen /

MTOAIHKCH pacudpoBKa MOAITUCH mara
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