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1. I_Ie.J'II/I H 3a1a4YH1 OCBOCHHUA JUCHUIIJIMHBI

Heap u3yveHusi AUCHUILIUHBI — popMupoBaHre 0a30BbIX 3HAHUM, MO3BOJISIONIMX OPUEHTHU-
poBaThCs MPU PELICHUH 3a]1a4 BbIOOpa, NOJyUYEHUs U aHaJIu3a MaTEpPUaIOB U KOMIIOHEHTOB AJIEKTPOH-
HBIX CPEJICTB.

3agauyu AUCHMILINHBI:

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

- (popmupoBaHue 3HAHHUI 00 OCHOBHBIX IpOLIECCaxX U SBJICHHSX, MPOTEKAIOIUX B MaTepHUagax
ANEKTPOHHOW TEXHHUKHU;

- pa3BUTHE YMEHHMSI aHATTU3UPOBATh U CUCTEMATHU3UPOBATh HAYYHO-TEXHUYECKYIO HH(OPMALINIO
NPUMEHHUTEIHHO K 000CHOBAaHHOMY BBIOOPY MaTEpUAIOB JJIs1 KOHKPETHOTO IPUMEHEHHUS B TEXHOJIOTUN
U3JIEINI AJIEKTPOHHON TEXHUKU C Y4ETOM CBOMCTB, SKCIUIyaTallMOHHBIX XapaKTEPUCTUK M BIUSHUS
BHEIIHUX (DaKTOPOB.

- (popmupoBaHUE HABBIKOB TEOPETUUECKOTO U SKCIEPUMEHTAIBHOT'O UCCIIEOBAHNS OCHOBHBIX
CBOICTB MaT€pHUaJIOB.

W3ydyeHne qUCHUIIMHBI HAITPABIIEHO HA MOJATOTOBKY CIIEUATINCTOB, CIOCOOHBIX PEIIaTh Ipo-
0J1eMbl, BOZHUKAIOIINE [TPU SKCILTyaTalluy U3JEJINN AJIEKTPOHHON TEXHUKU C YYETOM 00JacTH, TUIIOB
U 3a71a4 Ipo(hecCUOHATBFHOM e TENIbHOCTH B COOTBETCTBUU C MPOPECCHOHATBHBIMU CTaHIAPTAMU:

— 06.005 «Cneuuanuct mo 3KCIUIyaTaluu pPaguo3JeKTPOHHBIX CPEJICTB (MHKEHEP-AIIEKTPOHUK)Y,
YTBEPKJICHHBIN NpUKa3oM MuUHHCTEPCTBA Tpyla U COLMAIBHOM 3amuThl Poccuiickon dene-
paruu ot 31 uronst 2019 roga N 540n (3apeructpupoBad B Muntocte P® 28 asrycra 2019 ro-
na, peructpainoHHsii N 55756).

— 40.058 «MHxeHep - TEXHOJIOT [0 MPOU3BOJCTBY M3ACIUN MUKPOAJIEKTPOHUKIY, YTBEPKICHHBIN
IpukasoM MuHucrepcTBa Tpyda M couuanbHOW 3amurel Poccumiickoit ®enepauuu  OT
03.07.2019 r. Ne 480n (3apeructpuposan Muntoctom Poccun 29.07.2019 r. Ne 55439).

2. Mecrto qucuuniauabl B ctpykrype OIIOII BO

JuctmummHa «MaTtepuanbl 1 KOMIIOHEHTBI JICKTPOHHBIX CPEJICTB)» BKIIOYEHA BAPHATHBHYIO
yacth 650ka b1.B./1B.02.01 yuye6HOro rurana noJaroToBku OakangaBpoB o HampasieHuto BO 11.03.01
Panuorexnuka no npodumnio" MHTErprpoBaHHbIe CUCTEMBI 0€3011acHOCTH".

[IpenoaBanre AUCHUILUIMHBI OazupyeTcs Ha 3HAHUSAX, MOJYYEHHBIX NPU HW3YYEHUH IUCLHU-
wimH(Moaynei): "Marematuka", "®usuka (o6mas)", "Xumus".

OcBoenne yueOHON AUCHUIUIMHBI (MOIYJIs) MaTepUalbl 1 KOMIIOHEHTBI 2JIEKTPOHHBIX CPEJICTB,
HEOOXOIUMO ISl TOCIIEAYIOIIEro N3YYeHHs TUCHUIUIUH (Moayiei): «DieKTpoHukay, «OCHOBBI KOH-
CTPYMPOBaHUS M TEXHOJOIMU Mpou3BojacTBa POCy», «Du3nka 31eKTpOBaKyyMHBIX M MOJIYIIPOBOJIHU-
KOBBIX MTPHOOPOBY», «DIEKTPOHHBIC MPUOOPHI», & TAKXKE JUIS BBIMIOJIHEHUS BBITYCKHOW KBaTH(HUKAIN-
OHHOM paboThl U MPUOOPETEHUs 3HAHUN, YMEHUH U HAaBBIKOB, KOTOPBIE MO3BOJIAT o0yyarolmemMycs 4a-
CTMYHO IIPOIEMOHCTPUPOBATH clieyromue 06001eHHbIe TpyaoBbie GyHKIMH (OTd):

— Jkcmjyatauus PaanodIeKTPOHHOI annmapatypsl (npodeccuoHanbHb cTangapt 06.005
«CrienuanucT Mo 3KCIUTyaTallii PagHodIEKTPOHHBIX CPEACTB (MHKEHEP-3JEKTPOHUK)», KOJ
B, ypoBens kBanudukanuu -5);

— Pa3pa0oTka eIMHHYHBIX TeXHOJOTMYECKHX MPOLECCOB M PeKOMEHAALMIi 110 YCTPAHEHHIO U
npeaAynpe:xieHn0  Opaka B NPOM3BOACTBe  M3JAeJHHA  MHKPO3JEKTPOHMKHU
(mpodeccuonanpubiii ctangapt 40.058 «HxeHep - TEXHOJOT TO TPOW3BOJICTBY H3IEITHI
MHUKPORJIEKTPOHUKNY, KOJI B, ypoBeHb kBamudukanuu -6).

3. TpedoBaHus K pe3yJabTaTaM OCBOEHUS JUCHUIIMHBI

[Iponiecc nu3yueHUs NUCHUIUIMHBI HAIPaBJiIeH HAa (OPMUPOBAHUE DIIEMEHTOB CIEAYIOMINX KOM-
nerennuii B coorBeTcTBUU ¢ ®I'OC BO u OIIOIT BO no nanHOMy HarpaBieHHIO TTOITOTOBKH:
npogeccnonanbubix komnerenuuii (IIK):
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— Cnoco0eH MpOBOANTH aHANU3 MPUYHH Opaka MpU U3TOTOBICHUH H3CIUNH MUKPOIIIEKTPOHUKHU U
JlaBaTh PEKOMEH/IAINH TI0 UX yCTpaHEeHUIo U npeaynpexaeanto - [IKC-3 (nmpodeccnoHanbHbIMA
crangapt 40.058 MnxeHep-TeXHOJIOT MO MPOU3BOACTBY U3ICIUN MUKPOIIEKTPOHUKH, TPYHO-
Bast pyHkums B/01.6 - Ananu3 npuunH Opaka npy U3TOTOBICHUHU U3JICTUH MUKPOAJICKTPOHUKH
U pa3paboTKa PEKOMEHIAIUI TI0 UX YCTPAHEHUIO U TPEIyNPEKICHUIO).

KOI[ U HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUSA KOMIICTCHIIUM

v' TIKC-B3.1. Crioco6eH BBISIBIISTH TEXHOJIOTHYECKHE (DaKTOPbI BHI3BIBAIOIIIE TIOTPEIIHOCTH U3T0-
TOBJICHUSI U3/I€TTUI MUKPOAJIEKTPOHUKHU.

v’ TIKC-B3.2. /TaeT npeuloKeHus 110 JIMKBUIALMKE OpaKa B IPOU3BOJICTBE U3JEIUN MUKPOIJIEK-
TPOHUKH.

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

B PE3YIBTATE OCBOCHUA JUCHUIINIMHBI CTYACHT OJOJIKCH:

3HaTh:

— Ha3HAuYeHHUE M XapaKTePUCTHUKU OCHOBHBIX PaIMOMaTEPUAIIOB;

— CBEICHUS O TEXHOJIOTUHU 0A30BBIX MPOIIECCOB Mpou3BoacTBa POC;

— TIPUHIUIIBI, METOBI U CPEJICTBA BBHIIIOJIHEHHUS PACUETOB U BHIYMCIUTENBHBIX PaboT;

— Ha3HAYeHWE, KOHCTPYKIIMH, OCHOBBI TEXHOJIOTUW W3TOTOBJICHHS, JKCILTyaTaI[MOHHBIC XapaKTe-
PUCTUKN (YHKITUOHATBHBIX MATEPHAIIOB M TTACCUBHBIX KOMITOHEHTOB JJICKTPOHHBIX CPEJICTB.

Ymern:

— TMPUMEHSTH TOJTYICHHBIC 3HAHUS O CBOMCTBAX MAaTEPHAJIOB IPH PEIICHUH 3a/1a4, CBSI3aHHBIX C-
BBISIBJICHHEM TE€XHOJIOTHUECKUX (PaKTOPOB, OKA3bIBAIOIINUX BIMSIHUE HA TOTPEITHOCTH U3TOTOB-
JICHUS U3ACITUH MUKPOIJICKTPOHUKH;

— OCYILIECTBIJISATh cOOp W aHalIM3 JaHHBIX MO (PYHKIMOHAIBLHBIM U KOHCTPYKIIMOHHBIM CBOHCTBaM
MaTEepUaJIOB AJICKTPOHHBIX CPEICTB, HCOOXOAMMBIX IS aHAJIN3a MPUYMUH Opaka W3JIeIUid MHK-
POSJIEKTPOHUKH.

— OmpeneNsITh HEOOXOJUMEBIE CPEICTBA OOCCIICUCHHS HAJICKHOCTH PATUOTEXHUYECKHX CHCTEM C

Y4€TOM CBOWCTB MaTepuaioB U (U3MUECKUX 0COOEHHOCTEN IMEKTPOHHBIX KOMIIOHEHTOB;
- paboTaTh C COBPEMEHHBIMH CPEJICTBAMHU U3MEPEHUS U KOHTPOJIS PaIHOIICKTPOHHBIMU IPUOO-
pamu (POII).

Baaners:

— METO/IaMHU YKCIIEPUMEHTATBFHOTO HCCIIeI0BAaHUSI OCHOBHBIX CBOICTB MaTepHAJIOB;

— METOJIaMH IKCIIEPUMEHTATBHBIX UCCIICIOBAaHUH MMapaMeTPOB U XapPaKTEPHUCTUK MACCHBHBIX KOM-

MOHEHTOB AJIEKTPOHHBIX CPEJICTB.
METOJIaMH pacyeTa 0a30BbIX XapaKTEPUCTHUK PATHMOMATEPUAIOB U PATMOKOMITOHEHTOB, BITUSIO-
[IMX Ha MapaMeTPhl MPOSKTUPYEMOT0 YCTPOMCTBA;

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

YCTPOMCTB U CUCTEM.

4. Conep:xkanue U CTPYKTYpPa IMCUUILIHHBI
4.1. Conep:xanue pa3aej0B TUCHUILITAHBI

B tabnuue 1 mpuBoaNTCS ONMKcaHue COAEPKAaHUS NUCHUIUIHHBI, CTPYKTYPHUPOBAHHOE IO pa3-
Jienam, ¢ yKa3aHHeM 110 KaXI0MY pa3zeny (opMbl TEKYIIET0 KOHTPOJIS: 3aliuTa JabopaTopHoi pabo-
1ol (JIP), komnokBuym (K), Tectuposanue (T).

Tabmuna 1. Coodeporcarnue pazoenog oucyuniunsl

Kon ®opma
Hamvenopare Conep:kaHue pasaesa HROHTPOJM™ - TeKytie:
Ne pa3znena p p pyemoii ro KOH-
KOMIIETEH- | TPOJISt
unu (Win ee




4acTH)

Beenenue
B JUCLUIUIMHY

Knaccudukanus matepuanoB U KOMIOHEHTOB 3JIEK-
TPOHHBIX CpelcTB. McTopus pa3sBUTUS JIEKTPOHHOU
TeXHUKH(MaTepuaaoBeaueckuii acrekr). OcoOeHHO-
CTH CTpOEHHUsl TBepAbIX Ted. OCOOCHHOCTH XHUMHUYe-
CKOM CBA3U. DJIEMEHTHI CTPYKTYPHOU KpUCTAILIIOTpa-
¢un. DnemenTsl 30HHON Teopuu. OCOOEHHOCTH 30H-
HOUM CTPYKTYpBl METAJUIOB, MOJIYIIPOBOJIHUKOB U JIH-
AIIEKTPUKOB

[IKC-3

T, K,
JIP

[IpoBOaHUKM

®uznyeckas NpUpoAa NIEKTPONPOBOIHOCTH MeETal-
JIOB, TEMIIEpaTypHasl 3aBUCUMOCTb YJEJIIBHOI'O CONPO-
THUBJICHUSI METAJUIOB, CONPOTHBJICHUE METAUIOB Ha
BBICOKHX 4aCTOTaX, BIMSHUE CTPYKTYPHBIX J1e(heKTOB
Ha YJEeIbHOE CONPOTUBIIEHUE METAJIOB, YJEIbHOE
COTNPOTHUBIICHUE METAJUIMYECKUX CIUIaBOB. MeTauibl
BBICOKOHM MPOBOAMMOCTU. MeETalljIbl C MOBBIIIEHHBIM
YACIbHBIM COMPOTUBICHUEM, IPHUIIOH, TEPMOMAPHI.
Marepuanbl BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOIU-
MOCTH.

ITKC-3

T, K,
JIP

ITonynpoBoaHUKHU

CoOcTBeHHBIE U MPUMECHBIE MOJIYIIPOBOJIHUKH: CTa-
TUCTHKA HOCHTEJICH 3apsijia, TeMIepaTypHas 3aBUCH-
MOCTh IPOBOJMMOCTH TOJIYIMPOBOJIHUKOB, HEPaBHO-
BECHBIC HOCHTEIM 3apsja, dJIEKTPOINPOBOJHOCTh B
CWIBHBIX JJIEKTPUYECKHX MOJIX, dPPexT u muon
['anHa. ba3oBble MOJYNPOBOAHUKOBBIC MAaTEPHUAJIbI:
KpEeMHUI, repMaHuil apceHu] raums, ¢pocun rai-
JMsI: CBOMCTBA, MOTy4YE€HUE U IPUMEHEHHE.

[IKC-3

TJ K’
JIP

AKTHUBHBIE
U TIACCUBHBIE
JTUDJICKTPUKHU

JManeKTpuKH: NOJIIpU3alHsi, OCHOBHBIE MEXaHU3MBbI
MOJISAPU3ALUH, IJIEKTPOIPOBOAHOCTD, JJIEKTPUUECKAS
MPOYHOCTh, IUAJIEKTPUYECKHUE TOTEpHU. JHUdiIeKTpu-
YECKUE MaTepUalibl AJIEKTPOHHBIX cpenacts. [laccus-
HbIE€ JUAJIEKTPUKU: MOJHUMEPBI, MJIACTMACChl, HEOP-
raHWYEeCKUEe CTEKJA, CUTAIIbI, KepaMUKa. AKTUBHbIE
JIADJIEKTPUKH: CETHETORIEKTPUKHU, MbE30AJIEKTPUKH,
MTAPOIIEKTPUKH, DIEKTPETHI.

[IKC-3

T’ K’
JIP

MarsuTtHsle
MaTepUalIbl

Knaccugukanus BelecTs MO MarHUTHBIM CBOii-
ctBaM. KpuBas HamarHuumBaHus (peppomMarHeTuka.
MarsuTHsIi THCTEpe3uCc. MarHUTOTBEpAbIE U MarHu-
TOMATKHE MaTepuallbl U UX OCHOBHBIE XapaKTepH-
CTUKM. MarHuTHele MaTepualbl  CHEUAIBHOTO
HasHadeHus. [IM/] —cTpykrypsl. HaHOKOMIIO3UTHEIE
MarHuTHBIE MaTePHUAIIbI.

[IKC-3

T,K,
JIP

ITaccuBHEBIC
KOMITOHEHTBI
AIEKTPOHHBIX

CpEICTB

Pe3ucTophbl, KOHIEHCATOPHI, UHIYKTUBHOCTH: KJ1ac-
cu(uKaus, OCHOBHbIE MapaMeTPhl U XapaKTePUCTH-
KH, 00JIaCTH IPUMEHEHHSI.

[IKC-3

T.K

2 2

JIP




4.2. CTpyKTypa IMCHUITHHBI

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

TpynoémkocTb, 4achl

Buna padorsl

2 Bceero

cemMecTp
O01as Tpy10eMKOCTh (B 4acax) 108 108
KonrakTHasi pa6ora (B yacax): 68 68
Jlexumnm (JI) 34 34
Jlaboparopusie pabotsl (JIP) 34 34
CamocTrosiTesibHasi padora (B yacax), B TOM 31 31
4yucjie 1 KOHTAKTHAS:

CaMOCTOSITEIbHOE U3YUYCHUE Pa3JICIIOB 31 31
IMoaroroBka u MPoOXoKIeHUE MPOMEKYTOY- 9 9
HOW aTTecTalluu
Bua npoMeKyToYHOM aTTecCTAlNU 3a4er c oueHko

4.3. JIeKINOHHDbIE 3AHATHSA

Tabnuua 3. Ilepeuenv 1eKyuoOHHbIX 3AHAMUL

Ne
Tema
n/m
1 2
1 (BBonnas). Knaccudukanus u Ha3Hau€HUE MATEPHAIOB U KOMIIOHEHTOB 3JEKTPOHHBIX
CPENCTB.
2 IIpoBoaHuKN. DU3NYECKas MPUPOA FIEKTPOIPOBOAHOCTH METAILIOB.
3 CoOcTBeHHBIE U TPUMECHBIE MTOJIYTIPOBOAHUKH: 30HHAs CTPYKTYypa, CBOMCTBA U ITPHUMeE-
HEHHUE.
4 HepaBHnoBecnble HocuTenu 3apsaa. ['eHepanus u pekoMOMHaIMsI HEPaBHOBECHBIX HOCH-
TeJeH 3apsja B MOJTYIPOBOAHHUKAX.
5 JIMpnekTpuKky: Mmoaspu3anusi, AUSIEKTPUUECKUE IOTEPU, SIEKTPOIPOBOAHOCTh, 3JIEK-
TpUYecKasi IPOYHOCTh U OOJIACTH MPUMEHEHHS.
6 [TaccuBHBIE M aKTUBHBIE JUAJIEKTPUKU: OCHOBHBIE CBEJICHUS O CTPYKTYpe U (PU3HMUECKUX
CBOICTBAX, NOJYyYEHUE U IPUMEHEHHUE.
7 MaruauTtHble MaTepHalibl: IPUPOJa MarHETU3Ma, OCOOEHHOCTH MOBEAECHUS Pa3IMUHbIX
MaTepHaJOB B MAarHUTHOM I10JI€ U 00JIaCTH NPUMEHEHHUS.
3 [TaccuBHBIE KOMIIOHEHTBI 3JIEKTPOHHBIX CPEICTB( PE3UCTOPHI, KOHAEHCATOPHI, HHIYK-
TUBHOCTH): IPUHIIUN pabOThl, OCHOBHBIE MMAPAMETPhI M IPHUMEHEHHE.
4.4. llpakTuyeckue (CeMuHApPCKUE) 3aHATHS
[Tpaktuyeckue 3ausaTust (CeMUHApCKUE 3aHATHS) HE IPEAYCMOTPEHBI TPOrpaMMOit
4.5. JlabopaTopHbie padoThI
Tabnuua 4. Ilepeuens 1abopamopuwix pabom
No mi/mm HanmenoBanwme mabopaTopHBIX paboT
1 Omnpenenenue Tuna NPOBOJIUMOCTH MOJIYIIPOBOIHUKOBBIX MaTEpPHAIOB
2 W3mepeHue 371eKTpOIPOBOAHOCTH INIEHOUHBIX MOJIYIIPOBOJHUKOBBIX CTPYKTYP




N3MepeHne BpeMeHH KM3HH HEOCHOBHBIX HOCUTEJEH 3apsia

4 Onpenenenne KOHLUEHTpALMU HOcUTeNen 3apsaaa o usmepenusam JD/1C-Xomnna
5 HccnenoBanue CBONCTB MarHUTOMSITKUX MaTEpHUajoB
4.6. CamocTosiTe/IbHOE H3y4YeHHE Pa3/1eI0B M CHUILTTHHbI
Tabmuna 5. CamocmosmenvHoe uzyuenue pazo0enos OUCYUNIUHDbL
Ne
W Bormpocsl, BBIHOCHUMBIE Ha CAMOCTOSITEIbHOE U3yUYEHUE
1 Bunpel kpucrasmmueckux cucreM. Pemerku bpase.
CmuiaBbl BbICOKOTO conpoTuBiieHus. [Ipunoun. Hemerananueckue npoBoIsIIUe CIIIaBBI.
2 MerTasisl BBICOKON MPOBOJAUMOCTH. MeTalIbl ¢ OBBIIIEHHBIM YEJIbHBIM COITPOTUB-
JICHUEM
3 CBepXmnpoBOAAIINE MAaTEPUAIIbI U CIIJIaBbl U KOHTAKTHBIE MaTepUabl: OCHOBHBIC Xa-
PAKTEPUCTUKHU U 00JACTH MPUMEHEHUSI.
4 [TonynpoBonHukoBbIie coequHeHus A2B6, A4B6 u TBepable pacTBOPbI HA KX OCHOBE:
OCHOBHBIC CBOMCTBA, IMOTYYCHHUE U 00JIACTH IPUMECHEHHUS.
[TaccuBHBIC AMANEKTPUKHU( JTAaKHU, KOMIAYHIbI, TOJTUMEPHI, CTEKIIA): MEXaHUYECKHE,
5 TEIUIOBEIC, AIEKTPOPU3HUECKUE U PUINKO-XUMHUYCCKHE CBOMCTBA. AKTUBHBIE TUIJICK-
TPUKU (SJIEKTPETHI, MUPOITEKTPUKH): OCHOBHBIE CBOMCTBA M PUMEHEHHE.
6 Onektpethl. XKuakue Kpuctauibl. Matepuansl 711 TBEPAOTEIbHBIX Ja3€pOB.
7 Marautomsarkiue 1 MarHUTOTBEP/Ible MaTEPHAIIbl: OCHOBHBIE XaPAaKTEPUCTUKH U TIPH-

MCHCHHC.

4.7. KypcoBas pab6ora

KypcoBas paboTa He mperycMOTpeHa porpaMMoi.

S. OneHo4YHbIe MaTepHAIbI 1JIsl TEKYIIEro U py0e:KHOI0 KOHTPOJISA YCIIeBAeMOCTH

OreHouHBIe MaTepHasbl AJS TEKYIIEro, pyoeKHOr0 KOHTPOJIS YCIEBAEMOCTH U NMPOMEXKYTOY-
HOM aTTecTaluyu CTYJEHTOB MO AMCLMILIMHE ONPEAEIAIoTCS Y4eOHbIM IUIaHOM 00pa30BaTeIbHOM MPo-
rpaMMBbl M JIEMCTBYIOIUM IOJIO)KEHHEM O OaJIbHO-PEHTHHIOBOIl CHUCTEME aTTeCTallud CTYyJIEHTOB
oOydaromuxcsi 1Mo mnporpaMmam Bbiciiero oOpaszoBanusi KaGapauno-bankapckoro yHuBepcuteTa
(ITpuxaz Ne 159/0 ot 31 aBrycra 2017r.). IIpu arrectranun o0y4aromuxcs OLEHUBAETCS KaYeCTBO pa-
00Thl Ha 3aHATUSAX (YMEHHE BECTH JUCKYCCHIO, CIIOCOOHOCTh YETKO (hOPMYJIHMPOBATH CBOM MBICIIH),
YPOBEHb IOJATOTOBKH K CaMOCTOSITENIBHOM N1E€ATEIbHOCTH, KA4ECTBO BBIIIOJHEHUS 3alaHuil (KypcOBOM
paboThl, TabopaTOPHBIX padboT u ap.). Tekymuid u pyOeKHbIN KOHTPOJIb YCTIEBAEMOCTH CTYACHTOB IO
JUCLUIUIMHE TPOBOJUTHCSA MO TPEM KOHTPOJbHBIM ToukaM. B koHie 1/3 cemectpa 1-1 KOHTpoOsbHas
TOYKa, BTOpasi KOHTPOJIbHAS TOUKa- KOHeEI[ 2/3 ceMecTpa, a TpeThs KOHTPOJIbHAs TOYKA MOCIICHHUE JIBE
Henenu cemectpa. Pacmpenenenue 6auioB B pamMkax OajuIbHO-PEUTHHTOBON CHCTEMBI aTTECTALlUU

Hu l'[pOMC)KyTO‘IHOﬁ aTTeCTallumn

CTYACHTOB NPUBCACHO HUXKC!

Tabmuma 6. Pacnpedenenue 6annioe mexkyweeo u pyoexrcHo20 KOHMpOoJisi

Ne Oouan 1-s1 TOuKa 2-51 TOYKA 3 Touka
cymMMma
1. | Texymmii KOHTPOJIb
MOCEIIEeHNE 3aHITHI 10 Gai- 3 3 4
JIOB Oaiia bamia Oaiia
BBLIMTOJIHEHHE U 3aIl[MTa Ja00- 21 7 7 7




paTOPHBIX paboT Oan OayIoB OaJoB OayIoB
2. | PyGesknblii KOHTPOJIb
TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0aymioB OayIoB 0ayIoB
KOJUJTOKBUYM 24 8 8 8
Oama 0a/moB OayIoB 0aymioB
Hroro 70 23 23 24
02JJ10B Dasia 0aJs1a 0aJ1a

5.1. KosutoxkBuym

B cemectpe npoBoaaTcs 3 KOJUIOKBHYMa, KKl U3 KOTOPBIX OLEHUBAETCs B Ipenenax ot 0
1o 8 6amwtoB. Takum 00pazoM, MaKCHUMaJIbHOE KOJUYECTBO OAIOB, KOTOPBHIE MOXKET MOJIYYHUThH CTY-
JEHT MPHU YCIOBUHU YCTICITHOM CJauu TPEX KOJIJIOKBUYMOB PaBHO 24.

Ha xomnokBuymax KOHTPOJHMpYETCs (OPMHPOBAHUE HJIEMEHTOB MPO(PECCHOHATHHON KOMIIE-
teruu [1K-3. Huxe npuBeneH npuMeEpHBI NepedeHb BOMPOCOB M 3a/laHUM, BBIHOCUMBIX Ha KOJUIO-
KBUYMBI:

1-xonnoxeuym (Pazoen 1,2):

1. Kakue kpurepuu UCIOIBb3YIOTCS )i KJIacCU(UKALIMY MaTEPUAIIOB 3JIEKTPOHHBIX CPEACTB?

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

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

Knaccugukarus MeTaioB U METATMYECKUX CIUTaBOB. KpaTko ommcaTh CBOMCTBA KX 10 IPYIIIIEL.
CxemaTH4ecky onucaTh 30HHYIO CTPYKTYPY METaJIOB, IIOJIYIIPOBOJIHUKOB U JUAJIEKTPUKOB.

Buasl KprcTauIM4ECKUX CUCTEM.

JledexThl B TBEpIBIX KPUCTAUIMYECKUX MaTepHasax.

Jatp knaccuuKanuio 1 Ha3HAYeHUE MAaCCUBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX CPE/ICTB.

9. Jlath ki1accuUKaLKIO U HA3HAYCHUE aKTUBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX CPEZCTB.

10. OmnucaTh MOJENb 3IEKTPOIPOBOJIHOCTH METANIOB B paMKaxX KJIACCHUECKOT0 IPUOIMKEHUSI.

11.  OcobeHHOCTH 3IIEKTPONPOBOJHOCTH METANIMYeCKuX criaBoB. [Ipasuio Jlunae u 3akon Konma-
Helimana.

12. Tlpunou: kinaccupukanus , CBOMCTBA U 00JIACTH TPUMEHEHHS.

13. Metaibl BBICOKOM MPOBOJUMOCTH.

14. SIBnenue ceepxnpoBoauMocTU. J[aTh KpaTKyro XapakTepucTuky: CeepxnpoBoanHuku Iu II-pona.

15. MeTamibl 1 METAIIMYECKUE CIIIaBbI BBICOKOTO CONPOTUBIICHUS.

XNk

1-konnoxeuym (Pasoen 3,4):

1. JlaliTe onpeneneHne COOCTBEHHOIO0 U MPUMECHOTO MOIXYyNpoBOgHMKA. V300pa3uTe 30HHYIO CTPYK-
TYpY COOCTBEHHOTO ITOJIyTTPOBOJHHUKA, IOHOPHOT'O U aKIIETOPHOTO MOIYIIPOBOIHHUKA.

2.00bsicHUTE, KaK HATH KOHLIEHTPALMI0 OCHOBHBIX M HEOCHOBHBIX HOCHUTENEH 3apsia B 3JEKTPOH-
HOM TIOJTYIIPOBOTHUKE C U3BECTHOM CTEMEHBIO JISTUPOBAHMSI HA YIaCTKE UCTOIICHHS PHMECH.

3. O0bsicHUTE, KaK HalTH KOHIIEHTPALMIO OCHOBHBIX M HEOCHOBHBIX HOCHUTENCH 3apsia B JAbIPOYHOM
TIOJTYITPOBOTHUKE C U3BECTHON CTETIEHBIO JISTHPOBAHMS HA YIaCTKE UCTOIICHUS TIPUMECH.

4. N300pa3ute TeMIepaTypHyIO 3aBUCUMOCTh PaBHOBECHOM KOHIIEHTPALMU HOCUTENEeH 3apsaa B co0-
CTBEHHOM TOJTYNpOBOIHUKE. OOBSCHUTE, KaK MO 3TOW 3aBUCUMOCTH OIIPEEIUTh IIMPUHY 3aripe-
IIEHHOW 30HBI MOJTYIPOBOIHHKA.

5. M300pa3nuTe Ka4eCTBEHHO TEMITEPAaTypHYIO 3aBUCMOCTh PABHOBECHOU KOHIICHTPAIIMHU AJIEKTPOHOB
B JIOHOPHOM IIOJIYIIPOBO/IHUKE B IIUPOKOM HMHTEpBajie TeMIepaTyp. YKaKUTe TeMIepaTypbl Uc-
TOIICHHSI TPUMECH U TIepeX0/1a K COOCTBEHHOU MPOBOIUMOCTH.

6.0T KakMX XapaKTepHCTUK IOJYINPOBOJHHUKOBOIO MaTepHaja 3aBHCUT TeMIlepaTypa HCTOILEHHS
npumecu?



7.3anummTe YCIOBUE KBAa3MHEUTPAJIBHOCTU JUIS IOJYNPOBOJHHUKA, JETMPOBAHHOTO OJHOBPEMEHHO
JIOHOPHOM M aKIIENTOPHOW MPUMECHIO.

8. CKOJIBKO JIEKTPOHOB HaxoAuTcs Ha ypoBHEe depmMu B COOCTBEHHOM IOJIYIIPOBOJHUKE IPU KOM-
HaTHOU TemnepaType?

9. O0BsicHUTE, KaKasi U3 JIBIPOK O0JiafaeT OOJbIIeii SHEeprueil: B eHTpe BAJICHTHON 30HBI WK Y €e
MOTOJIKA?

10. YcraHoBuTE B3aMMOCBA3b MEX/1y JOHOPHBIM WJIM aKLIENTOPHBIM IOBEJEHUEM IIPUMECEN 3aMellie-
HUS B KOBJIECHTHBIX ITOJIYIIPOBOJIHUKAX U BAJIEHTHOCTHIO IPUMECHOTO aTOMa.

11. OOBsicHUTE, KaK ONPEAECIUTh TUIl OCHOBHBIX HOCUTEJEH 3apsaa B MOJIYIIPOBOJHUKE 110 U3MEPEHHU-
ssm OJ1C Xomna.

12. OOBsicHUTE, KaK ONPEAECIUTD TUIl OCHOBHBIX HOCUTEJEH 3apsiia B MOIYIPOBOAHUKE 11O U3MEPEHH-
sam Tepmo-2J1C.

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

14. KakoBO OTHOIIICHHE JIEKTPOHHOTO TOKA K JBIPOYHOMY B COOCTBEHHOM apceHue ramwus T=300?

15. Beerna a1 MOXHO yTBEp)KIaTh, YTO Mbl MIMEEM JEJI0 C COOCTBEHHBIM IOJYIIPOBOJAHUKOM, €CIIH
€ro yzeabHOe CONPOTUBIIEHNE OIM3KO0 K coocTBeHHOMY? [louemy?

16. Ha3oBuTE OCHOBHBIE MEXAHU3MbI PACCESHUSI HOCUTENEH 3apsi/ia B OJIyIpoBoAHUKaX. KakoBbl aJis
9THX MEXaHU3MOB TeMIIEpPATypHbIE 3aBUCMOCTH MOJIBUKHOCTU?

17. JlaiiTe cpaBHUTENBbHYIO XapaKTEPUCTUKY KPEMHHUS M T€PMAHUS KaK MaTepUaOB AIEKTPOHUKH.

18. HazoBuTe 0OCHOBHBIE 00J1aCTH IPUMEHEHHS KPEMHUS M TePMaHUsl B 3JIEKTPOHHON TEXHUKE.

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

20. [Touemy y aHTUMOHH/Ia UHIUSI COOCTBEHHAs yJIEIbHAS TPOBOIUMOCTD OIPEEIISETCS TOIBKO KOH-
LEHTpalMel 3JeKTPOHOB, a BKJIAJ0M JbIPOK MOKHO MTPAKTUYECKH ITpeHeOpeub?

3-xonnoxeuym (Pazoen 5,6):

1. Ha3oBuTe OCHOBHBIE MEXaHU3MBI IPOOOS TBEP/BIX AUIIEKTPUKOB.

2. Kakoii MexaHu3M npo0os XapaKkTepeH Uil TUAIEKTPUKOB IIPU UMITYJILCHOM BO3JIEHCTBUU BBHICOKOTO
HanpsDKEeHUs?

3. Kak oneHuTh HanpsiKeHHe TEIUIOBOTo Npo0os AUIIEKTpUKA?

4. Yro Takoe nuanekTpuueckue norepu? Kakue ¢akTopbl BIMAIOT HA AMAIEKTPHUUECKUE TOTEpU B
TBEPABIX TUAIEKTPUKAX?

5. IlonuMepHble AUAIEKTPUKU: 00IIask XapaKTepUCTUKA U IPUMEHEHHE B 2JIEKTPOHHON TEXHUKE.

6. Kakoli 13 NoJMMEpHBIX TUAIEKTPUKOB cuiibHee HarpeBaeTca B BU anexkTpuueckoM mose: moausTh-
JIEH WY TOJIUBUHWIXJIOpU?

7. U3 xakoro marepuana Bsl mnpeanaraere wusrotoButh uzonarop CBUY pasbema: u3 monurer-
padropaTrieHa nim noaudTuieHTepedTanara? [ouemy?

8. OueHute HampspKEHHE MPOOOos IS TJICHKH MOJUUMHIA TOMIMIMHOW 50 MKM B OJTHOPOJIHOM dJIEK-
TPUYECKOM II0JIE.

9. OuennTte HaNpPsHKEHUE TPOOOST TSI TUICHKHU TTOMATIIIeHa TOMIUHON 100 MKM B OJTHOPOTHOM DJICK-
TPUYECKOM II0JIE.

10. Hcnosb3ys cripaBO4HbBIEC JAaHHBIC, HAMJIUTE OTHOLIECHUE YAEJIbHBIX IUIJIEKTPUUYECKHUX MOTEPH B
nosudTHiIeHe U [IBX npu 0IMHAKOBBIX yCIOBMSIX IKCILUTyaTal[1H.

11. Haiigure yaenbHble AU3NEKTPUYECKHE MOTEPHU B TJIEHKE JIaBCaHa TIPU HATIPSKEHHOCTH 1o 10°
B/M Ha yactrote 1 MI1.

12. BnusiHHe cocTaBa CTEKJIAa HA €r0 CBOMCTBA.

13.  Knaccudukaius cTeKos Mo TEXHUUYECKOMY Ha3HAYEHUIO.

14. Haiigute oTHOIIEHHE TeMMEpPaTypHBIX KOIPPHUIIMEHTOB PACHIMPEHUs 3JIEKTPOBAKYYMHBIX CTe-
koi Mapku C37 u C90.
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15. Jlns xakoro M3 MaTepuasioB (KBapll WJIM CHJIMKATHOE CTEKJIO ¢ OonbmIMM conepkanueM Na20)
[IMpe UHTEepBaJ pa3MArdeHus ?

16. Knaccudukaiysi MarHUTHBIX MaTEPUAJIOB 110 CBOMCTBAM M TEXHHYECKOMY HAa3HAYEHUIO.

17. Kaxkue MarHuTOMsrkhe Marephajbl UMEIOT BBICOKOE 3HAUEHHWE MAarHUTHON MpPOHHUIIAEMOCTH B
c1a0bIX MAarHUTHBIX TOJISAX?

18. KakoBo BiIMsIHME KPEMHHS HA CBOMCTBA AJIEKTPOTEXHUYECKOM cTanu?

19. KakoBBI 4aCTOTHBIE XapPAKTEPUCTUKU BBICOKOIIPOHHUIIAEMBIX 1 HU3KOIPOHUIIAEMBIX (heppuToB?

Memoouueckue pexomenoayuu

[Tpy moOArOTOBKE K KOJUIOKBUYMY CIIEAYET, MPEXKAE BCETO, IPOCMOTPETh KOHCIEKTHI JIEKIUH U
OTMETUTHh B HUX UMEIOLINECS BOIPOCH KOJUTOKBUyMa. Ecii kakue-To BOIPOCH! BEIHECEHBI ITPETojaBa-
TEJIEM Ha CaMOCTOATEIbHOE M3YyUeHHE, CIelyeT oO0paTuThcs K yuyeOHOH JuTepaTrype, peKOMEHI0BaH-
HOH IpernojaBaTeieM B KadyecTBE HCTOYHHKA. [Ipy MOAroToBKe K KOJUIOKBUYMY TaK)Ke PEeKOMEHIYeT-
Csl TIOCEIIEHNE KOHCYIJIbTAIMHA /ISl CBOEBPEMEHHOTO CHATHUSI BO3HUKIIUX BOIIPOCOB B MpPOIECCEe MO0~
TOBKH. KOJJIOKBHYM IIPOBOANTHCS B BHJIE YCTHOTO OIPOCA M COOECETOBAHUS CO CTYACHTOM.

Kpumepuu oyenusanus

CreneHb MNOATOTOBJICHHOCTHU CTYACHTA Ha KOJJIOKBUYMC OLCHHUBACTCA 110 CICAYIOLNIUM KpPUTC-
PUAM: - AACHOCMb, YemKOoCmbv U O0KA3AMENIbHOCHb UBJIONCEHUS. OMEEMO8 HA eonpocsl, - enaoenue cne-
UUANIbHbIMU mMePMUHAMU, CUCMEMHOCNb 3HAHUU NO meme KoJllokeuyma. Huxe IIPpUBCJCHA ILIKaJla
OLICHUBAaHMA.

Tabnuua 7. Kpumepuu oyenusanus cmyoenma Ha KOJLIOKEUYME

OneHka

2 6ayL1a
«HeynoBJIeTBOPUTEILHOY

4 6amna
«YIOBJIETBOPUTEJIBLHO»

6 6ann0B
«Xopowmo»

8 6a10B
«OTINIHO»

CrygeHT He 3Haer
3HAYUTCIILHOM 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 BOTPOC

CryneHT XOpoulo 3HaeT Ma-
Tepuaj, TPaMOTHO W IO Cy-
LIECTBY M3JIaraeT €ro, JOIycC-
Kasi HEKOTOpbIE€ HETOYHOCTH B
OTBETE Ha BOIPOC

CryaeHT B moJ-
HOM o0BeMe
3HaeT MaTepual,
rPaMOTHO U TIO
CYILLECTBY H3Ja-
raetr €ro, He Jo-

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

5.2. TecTnl

TecTupoBaHue 0 U3yd4aeMbIM pazjiesiaM MpoBoauTCs 3 pasza B cemecTp. Ha Tectax KoHTpoupy-
eTcs hopMupoBaHue deMeHToB podeccuonanbHoii komnerenuuu [TIKC-3. Hmke npuBeneHsl o6pas-
Bl TECTOBLIX 3aJaHUN:

Obpa3zywbl mecmosvix 3a0anUlL.
3aoanue 1. Ilpu 00pa3oBaHuM ... CBS3U MPOUCXOAUT 00OOIIECTBICHUE BAJICHTHBIX JJICKTPOHOB B3aH-
MOJICHCTBYIOIIUX aTOMOB B 00BhEME BCETO KpUCTAIA.

+: METaIIIMYECKOMN
3adanue 2. Cuiibl, BOSHUKAIOIINE MEXIY IUTIOJIBHBIMU MOJIEKYJIaMH, Ha3bIBAIOTCS: . ..

+: OpUEHTAIlMOHHBIMU

-: UHIYKITUOHHBIMU

-: TUCTIEPCUOHHBIMHU
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W-W,
kT

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

-: CPEZIHsS DHEPrUs DIIEKTPOHA
+: sHeprus Pepmu
-2 DHEPrus COCTOSIHUS Ha JHE 30HbI IPOBOJAUMOCTH

3aoanue 4. Temneparypa [lebast 11 OOJBIIMHCTBA METAIIOB JISKHT B Mpeenax ...
-: 100-200 K
+:400-500 K
-: 1000-1500 K

3adanue 5.

lgp

i £ | i

e ] L i gy e

VRoBeHE obbeMHOrO obpaszia
¥ |

| | Iy
Ha rpaguke npencrapieHa 3aBUCMMOCTb yJI€IbHOIO CONPOTUBIICHUSI METAJUIMUECKOH IJIEHKU OT €€
tomuuHbl. Ha yuactke III oTBeTCTBEHHBIMU MEXaHU3MaMU 3a IEPEHOC 3aPSIOB SBISIOTCS: ...
+: TEPMOIJIEKTPOHHAS] DMUCCUI
+: TYHHEIUPOBAHUE
-1 anekrpoauddysus
- yaapHas MOHU3aLus

3aoanue 6. Cornacuo teopun BKIII mmpuHa sHEpreTHYecKoii e CBEPXIPOBOHUKA MPU KPUTHUE-
CKOH TemriepaType mnepexozaa Tc paBHa: ...

+: 3.52kTc

-: kTc

- (%)ch

3aoanue 7. K maTepuaiaMm BICOKON TPOBOJIMMOCTH OTHOCATCS: ...
+: Meab
-: KOOAIBT
-: TUTaH
-2 JKeJe30
-: 0JIOBO
+: 30JI0TO

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

3aoanue 9. B MOJIYIIPOBOAHHUKE n - TUIIA YCIIOBUC BHGKTPOHCﬁTpaHBHOCTH BbIPAKACTCA COOTHOLICHH-

.y =Dy

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

+:

. pn+N;=nn+N;

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

ITpuBenEeHBI TUIIOBBIE TEMIIEPATYPHBIE 3aBUCUMOCTH KOHLICHTPALMU HOCUTEIIEH 3apsaaa Ulsl ITOJIYIIPO-
BOJHUKA 71 — THIIA C PA3JIM4YHBIM YPOBHEM JIETUPOBAHUSA Nai, Naz, Na3.

OO6nacTh ... OTHOCUTCS K TEMIIEpaTypHOMY UHTEPBAJy UCTOILEHUS IPpUMECEH.

+: 11

-1

- 11

3aoanue 11. PacctaBbTe MaTepualibl MO BO3PACTAHUIO JJIMHBI BOJIHBI MAKCUMYMa COOCTBEHHOTO T10-
TJIOIICHHUS

D1: repmannii

D2: kpemHuii

D3: apcenup rammms

3aoanue 12.

- E
IIpuBeneHa TuIIOBask 3aBUCUMOCTD IUIOTHOCTH TOKA Yepe3 MOIYNPOBOJIHUK C MHOTOJOJNHHON CTPYK-
TYPOU 30HBI IPOBOAUMOCTH OT HAIIPSYKEHHOCTH MOJIA.
IIpoBOIMMOCTB y4acTKa ... OIPENEIAETCS JBUKEHUEM TSKEIIbIX JJIEKTPOHOB.
-;a
- b
+:c

Memoouueckue pekomenoayuu

Tecmwbl — 3TO BONPOCHI WM 3aJaHMsl, IPEAYCMATPUBAIOIINE KOHKPETHBIN, KPaTKUH, YETKUH OT-
BET Ha MMEIOLIUECS ITAJIOHBI OTBETOB. [IpH camocTosTeNbHOM OATOTOBKE K TECTUPOBAHUIO CTYJIEHTY
HE00X0/IUMO:
a) TOTOBSICh K TECTHUPOBAHUIO, MPOPadOTaTh MHPOPMAIMOHHBIN MaTepuaj MO JUCIUIUIMHE.
[TpoKOHCYIBTHPOBATHCS C MPENOAABATENEM I10 BOIIPOCY BbIOOpa y4eOHOU IUTEPATYpPHI;
0) 4eTKO BBISICHUTE BCE YCJIOBMSI TECTHMPOBAHHS 3apaHee. 3HaTh, CKOJbKO 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 KOHIA MMPOYTUTE BOIPOC U IMpejsiarae-
MbI€ BapHaHThl OTBETOB. BriOepuTe mpaBuiibHbIC (MX MOXKET OBITh HECKOJIBKO). Ha oTaensHOM HCTKE
OTBETOB BBHIMHIIUTE U(PY BOIpoca U OYKBBI, COOTBETCTBYIOIIHE TPABUIBLHBIM OTBETaM;

') B Mpolecce pEelIeHUs KeNaTeNIbHO MPUMEHSITh HECKOJIBKO MOJXOJO0B B PEIICHUU 3aJaHHUS.
OT0 MO3BOJSIET MAKCHUMAIBHO TMOKO ONEpUpOBATh METOAAMHU PEIICHHs, HAXOA KaXAbI pa3 ONTH-
MaJIbHBIN BapHaHT.

1) ecnu Bel BeTpeTuim upe3BblYaiiHO TPyAHBIHN 11 Bac Bonpoc, He TpaTbTe MHOIO BPEMEHHU Ha
Hero. [lepexoaute k 1pyrum tectam. BepHurech kK TpyAHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeNIbHO OCTaBbTE BpeMs JIsi MPOBEPKU OTBETOB, YTOOBI M30€kKaTh MEXaHHMUECKUX
OIINOOK.

Kpumepuu oyenueanus

Tabnuna 8. Kpumepuu oyenusanus pe3yibmamos mecmuposanusl

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

5.3. Baganus s JJa00paATOPHBIX 3aHSITHIA

(Konmponupyemas komnemenyus [IKC-3)

JlaGopaTOpHBIi IPAKTUKYM SIBIISETCS BAKHBIM 3JIEMEHTOM 00yUYCHMSI, T.K. IPUBUBAET HABBIKU
CaMOCTOSITENIbHOW PadOThI HA PA3TMYHOM JIAOOPAaTOPHOM 000PYOBAHNH, YMEHHE TIOIH30BATHCS Pa3-
JUYHBIMU U3MEPUTEIbHBIMU PUOOPAMHU U HHCTPYMEHTAMHU, IPAKTUYECKOTO0 OCBOEHHSI pa3IMYHbIMU
METOJMKAMU U3MEpPEHUS MapaMeTpoB MaTepuaioB. B pamkax IUCHUIUIMHBI CTYACHTHI IOJIKHBI BbI-
HOJHUTH 8 1a00paTOPHBIX pabOT, OXBATHIBAIOLINX MPAKTUUYECKU BCE pa3zeiibl TEOPETUUECKOro Kypca.
Jlist pyKOBOZCTBA 110 JTA0OPaTOPHOMY MPAKTHKYMY CTyJIeHTaM npeaaraercs yueonoe nmocooue(/1.C.
["aeB Marepuainsl 21ekTpoHHOI TexHukU. JlaboparopHsiit npaktukym/ JI.C. I'aes, P.I1I1. Temes- Hanb-
yuk: Ka6. bank. YH-T, 2016- 99c., pexum gocryna: http://lib.kbsu.ru/ - bubnuorexa KbI'Y), B koTo-
POM J1aHO IMOJTHOE ONMCaHKue PadoT.

Ipumep munosoii 1abopamopHoti pabomuol

«/3mepeHne BpeMeHH KU3HU HEOCHOBHBIX HOCHUTENEH 3apsa»
ens paboTsr:
1. O3nakomieHue ¢ HOTOITEKTPUUECKUMHU CBOMCTBAMHU MOIYIIPOBOIHUKA.
2. 3KCH€pI/IM€HTaHBHOC OmnpeaACIICHNEC BPEMCHH KU3HU HEPABHOBCCHBIX HOCHUTEIIEHA B MMoJIymnpo-
BOJHHUKOBBIX 00pa3iax METOJ0M 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] BpEMEHHM JKU3HU HOCUTENEeH 3apsia.
3. Ilepeuncinre MEXaHU3MBI TIOTJIOLIEHUS U JATe KPATKYIO XapaKTEPUCTUKY.

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

5. Kakue MexaHu3Mbl reHepaluy IpUBOIAT K MOSABJICHUIO CBOOOTHBIX HOCUTEINEH 3apsaaa?

6.UTo Takoe Bpems KU3HU HOCUTEIEH 3apsaaa’?

7. JlaiiTe onpeneneHne u3nydaTenbHON U 0e3n3ydarenbHOl peKkoMOMHALNY.

8. KakoBbI 0OCHOBHBIE MeXaHU3MbI pekomOuHarmu HH3?

9. BriBequTE BhIpa)K€HUE, ONMMCHIBAOLIEE CI1aa (POTOPOBOIUMOCTH.

10. Kak meHsieTcs BpeMs )KU3HU HOCHUTEIIEH 3apsA/ia C YBEIMYEHUEM KOHIICHTPALlUK IPUMECH?

Memoouueckue pexomenoayuu
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[lepen HagamoM 1a00paTOPHOTO MPAKTUKyMa IMPOBOJIUTHCS BBOJHOE 3aHsATHE. B pamkax BBOA-
HOTO 3aHATHUS CTYACHTHI 3HAKOMATCS C JIaOOpaTopueil, MPOXOAsAT BBOJHBIM MHCTPYKTAX 110 TEXHUKE
0e30macHoi paboTHI C U3MEPUTETHHBIM 000PYAOBaHUEM U TIOXKAPHOU OE30MACHOCTH, 0 HUX JOBOISAT-
Csl LeJIM U 3a/la4d MPaKTHUKyMa, OpraHU3alus U MOPSAAOK BBIIOIHEHHs padoT. Ilpum Heobxoaumoctu
(bopMHpYIOTCS KOMAHBI 7Sl BBIIOJTHEHUS PabOT MaJIbIMU TPYIIIaAMHU.

Beinonnenune kaxxaoi 1a00paTOpHOM pabOThI CKIIAIABIBACTCS U3 CIEAYIOUIMX 3TAIOB.

1. CamocTosiTe/ibHasi MOATOTOBKA CTYAeHTOB K pabore. Ilepen Hauamom paboOThI CTYIEHTHI
JIOJDKHBI YETKO MPEACTaBIATh ceOe 1elb padoThl, 3HaTh CXEMY, METOJ U3MEPEHHUs, (PU3NUECKYIO CyLI-
HOCTh OKMJAE€MBIX PE3ynbTaToB. JlobKeH OBITh MOATOTOBJIEH MPOTOKOJN HM3MEPEHHMH, COJEpKaIluil
TaOJIUIBI U1 3aMIUCH Pe3yJIbTaTOB U3MEPEHUIN U OCHOBHbIE pacueTHble (popMybl. CTyJEHTHI, HE OJ-
TOTOBHBIIHECS K pabOTe B COOTBETCTBHH C STHMHU TPEOOBAHHUSMH, K BBIMOJIHEHUIO pabOThI HE JOITyC-
KaroTCsl.

2. IIpoBenenne IKcepuMeHTA. DTOT 3Tall OCYLIECTBIISETCS B COOTBETCTBUU C METOIUYECKUMU
yKa3aHUsMM, KOTOpBIE COJepXaTcs B ONMCAaHMM K Kaxaoil pabore. JlabopaTtopHble M3MepeHus Ha
CTEHJIE CTYJCHT MOXET HauaTh TOJBKO IOCIe cOOECEeIOBaHUS C MPENoIaBaTeNIeM U MOIY4YEeHHUsS! COOT-
BETCTBYIOIIETO JioycKa. JItoOble M3MEHEeHUs B CXeMe MPOBOJATCS MPU OTKIIOYEHUU CXEMBbI OT UCTOY-
HUKa HanpspKeHus. Pe3ynbraTel mu3MepeHus MpoBepstoTes npenoaasarenem. [Ipu padote B mabopato-
pUM HEOOXOUMO CTPOTO BBINOJIHATH BCE MPaBUIJIa TEXHUKU O€30MaCHOCTH M yKa3aHHUs IpernojaBare-
Js1.

3. CocraBJ/ieHHe O0TYETA O MPoAeJaHHON padoTe. OTYET JOJDKEH COJAEPkKATh UCUEPIBIBAIOIINE
JTaHHbIE, KaK O LIeJIM paboThl, TaK U O pe3yJbTaTax B CIEAYIOLIEH M10CIIEJ0BATEIbHOCTHU:

— 3aJaHueE;

— CX€Ma YCTaHOBKHU M OIMCAHUE METOJUKU U3MEPEHU;

— IEPBUYHbIE SKCIIEPUMEHTAJIbHBIE PE3YNbTAThI 32 MOAIUCHIO IPENO1aBaTENs;

— pe3ysbTaThl KOMIBIOTEPHONH OOpabOTKHM SKCIIEPUMEHTAIbHBIX JaHHBIX, BKIIIOYas rpa-
bukn, TaOIUIIBL;

— oOmue BbIBO/BI O paboTe U 3aKIII0YEHUE, O KaUeCTBE UCCIIEOBAHHBIX MAaTePUAIIOB.

TekcT oTyeTa J0JKEH ObITh HAITMCAH aKKYpPaTHO M pa300puMBO OT PYKU WJIM MPEACTaBIEH B BU-
JIe pacrevyarky, Mocjie KOMIbIOTEPHOM BepcTKU. B 000uX cilydasx TEKCT AOKEH MPEACTaBIATh CO00I
JIOTMYECKOE M3JI0KEHHE cyllecTBa Bonpoca. Hegonmyctumo npuseaenue ¢popmyi, Tabnui 0e3 pazbsic-
HEeHUl Bcex 0003HaueHUI U cokpateHuil. OTyeT 10JIKeH ObITh MOHATEH A KaX10r0 YUTAoIEero 0e3
KaKHUX-JTMOO0 JIOTIOJIHUTENBHBIX BOMPOCOB K COCTABUTENISIM OTUETA.

Kpumepuu oyenueanus

OrneHnBarOTCS CIEAYIOIINE 3TaIbl 1a00paTOpHOM pabOoTHI:
1. BolnosHeHue 3KCepUMEHTAIbHON YacTH padOThI.
2. O6paboTka pe3yabTaTOB U MOJrOTOBKA OTYETA O BHIMOJIHEHHON paboTe.
3. 3amuTa pe3ynbTaThl 1aOOopaTOpHON pabOTHI.

CryneHT BBIMOJHUBIIMN M 3allMTHBINUN Bce Jab0opaTOpHbIE PaOOTHl MO TUCIHMILIMHE MOJIYyYaeT B
koHile cemectpa 21 6amn. Kaxmas nabopatopHas paboTa B 3aBUCUMOCTH OT CTETIEHU CIIOKHOCTH U
Ba)XHOCTH Te€MbI OlleHHBaeTcst MHIuBUAYyanbHbIM 6aiioM (K). IlIkana onieHnBaHus 1a00paToOpHBIX pa-
00T ycTaHaBJIMBAETCS B Hayalle CEMECTpa U IOBOJIUTCS A0 CBEACHUS 00YJarOIIUXCS CTYACHTOB.

Tabnuma 9. Memoouka oyenugarnue 8blNOIHEHUS SMANO8 1AOOPAMOPHOL PaOOMbL

Ne PeiiTuHTrOBBIN
Bua srana
n/n 0aJL1
1. JloTyCK ¥ BBITIOJIHEHUE YKCIIEPUMEHTAIBHON YacTu PaboThI 0.3K
2
2. [IpencraBnenne otyeTa mo Tpedyemont hopme B K cjade paboThl 02K
b
3. 3amura paboThl 0.5K
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[Tpumeuanue: K — konuyectBo 6ayuioB, OTBOAMMOE B paMKaxX PEHTHHIOBOM CHCTEMBbl Ha JTAaHHYIO
paboTy, KOTOpOe onpezenseTcs MpenoiaBaTesieM B Hayaje Ja00paTOpHOro Kypca.

5.4. Ilpome:kyTOYHAS aTTECTALMS

(Koumponupyemasn komnemenyus I11KC-3)

N3yuenue qUCHUIUIMHBI 3aBEPIIACTCS YCTHBIM 3a4eToM. [IpuMepHBI nepedyeHb OCHOBHBIX BO-

ITPOCOB BEIHOCHUMBIX HaA 3a4€T IIPUBCACH HHUXKCE!

1.

2.

(O8]

11.
12.
13.

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

. Konrakr MCTAJUI-TIOJIYIIPOBOJHUK: SHCPIrETUICCKUC NUAI'PAMMBI, CBOICTBA U MMPUMCHCHUC.
22.

21

23.

24.

25.
26.

[TonsaTne XMMHUYECKOH cBs3HU. Bunubl xumudeckoil cBsizu. OCHOBHBIE OCOOCHHOCTH M XapaKTepH-
CTHKHU.

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

[Tonstue dassl. PazoBast cTpyKTypa TBEpbIX Ted. Pa3oBble JUarpaMMbl COCTOSTHHUSL.

OCHOBHBIE AJIEMEHTHI 30HHOH CTPYKTYpBI TBEPJBIX Tell. JHEPreTUYecKue ypoBHU U 30HBI OcoOeH-
HOCTH YHEPreTUYECKUX 30H MOJIYIIPOBOJIHUKOB, METAJIJIOB U JUAJIEKTPUKOB.

[Tonsitue ¢azoBoro npoctpancTBa. [IIOTHOCTE AMEKTPOHHBIX cocTosHUE. Pacnipenenenne @epmu-
Hupaka, MakcBenna-bonbiiMana 1 0COOEHHOCTH X PUMEHEHUS.

OcCHOBHBIE TOJIO)KEHUS YUEHUSI O 3JIEKTPOIPOBOJHOCTH METAJNIOB B pPaMKaxX KJIACCUYECKOTO H
KBaHTOBOT'O IOJXO0B.

TemnepaTtypHas 3aBUCHUMOCTb YAEIBHOIO COPOTUBIICHHUS IIPOBOAHUKOB.

BausiHue cTpyKTYpHBIX Je(EKTOB Ha YyAEIbHOE CONPOTHBIEHUE MPOBOAHUKOB. IIpaBmio Maruc-
ceHna, Hopareiima u Jlunge.

DJeKTpuYecKre CBOMCTBA TOHKMX METANIMUYECKUX IUIEHOK. Pa3mepHslit ahdexT.

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

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

MerTasibl BBICOKON IPOBOJAMMOCTH: CBOWCTBA U IPUMEHEHHUE.

MeTauiel 1 METAITMYECKHE CIIABBI BEICOKOTO COTIPOTHBIICHHUS: CBOMCTBA M IPUMEHEHHE.
CobctBenHble ToNynpoBogHUKHA. CTaTUCTUKAa HOcHUTeNel 3apsaa. TemmneparypHas 3aBUCUMOCTH
ypoBHs ®epmu.

[TpumecHbie monympoBoaHukH. CTaTHUCTHKA HOcHTeNell 3apsnga. TemmepaTypHash 3aBUCHMOCTH
ypoBHs Depmu. Y CIOBUE ANEKTPOHEUTPAITBHOCTH.

TemnepaTypHasi 3aBUCUMOCTb 3JIEKTPOMPOBOAHOCTH COOCTBEHHBIX U MPUMECHBIX MOIYIMPOBOIHU-
KOB.

HepaBHOBecHbIE HOCUTENH 3apsiAa U MEXaHU3MbI UX PEKOMOMHAIINU.

B3aumoieficTBrE MOYIIPOBOJHUKOB C 3JICKTPOMArHUTHBIM U3ITydeHHEM. MeXaHU3Mbl MOTIIONIe-
HUSl CBETa MONYNpoBOoAHUKaMH. CHeKTpalibHas 3aBUCUMOCTh kod(dduurenta mornomenus. Kpait
dbyHmamMeHTaNbHOTO TorIoIeHus. 3akoH byrepa — JlamGepra - bepa.

DoTONPOBOAUMOCTH MOTYIPOBOAHUKOB. Penakcarus ¢oTonmpoBOANMOCTH.

DIEKTPOIPOBOHOCTE TOTYITPOBOTHUKOB B CHIIBHBIX AIEKTPUICCKUX MOJISIX. [loneBbie 3¢ (heKTh.
Oddext 'anHa u 06acT MPUMEHEHUS

TepMoraapBaHOMarHUTHBIC 3(P(GEKTH B META/UIAX M ITOTYIPOBOJHUKOBBIX MaTepHaIax.

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

Jwsnexrpudeckas mpoHUIaeMocTh. [loHsATHE MonsipU3auy JU3IEKTPUKOB. MeXaHU3MBbl MOJISAPHU-
3a1uu.

JIMdNeKTpUKY B CHIIBHBIX JIEKTPUYECKUX MOISIX. Buabl anexkrpudeckoro mpobdos. [lonstue snex-
TPUYECKON IIPOYHOCTH IUIJIEKTPUKOB.

AKTHBHBIE AU3EKTpUKU. [IpuMeHeHre B n3aenusaxX (pyHKINOHATBHOM 2J€KTPOHUKH.

[TaccuBHBIE AMAIEKTPUKHU: KIacCU(PUKAIM, CBOMCTBA U IPUMEHEHHE B AIICKTPOHHKE.
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27. O6mue cBeaenus o maruetuzme. Omnpit ['epnaxa - Lltepna. Knaccudukarms MaTepuanos 1o mar-
HUTHBIM CBOMCTBaM.

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

29. MaruuToMsrkue MaTepuasbl: CBOMCTBA U IPUMEHEHHE.

30. MarauToTBEpAbIe MaTEpUasbl: CBOMCTBA U IPUMEHEHUE.

Memoouueckue pexomenoayuu

[ToaroTroBka CTyA€HTOB K 3a4eTy BKJIIOYAET MPOPabOTKY JEKUUH, B TEUEHHE CEMeCTpa U Helo-
CPE/ICTBEHHYIO MOJATOTOBKY B JIHU, MPEANIECTBYIOIINE FK3aMEHY, BKJIIOUasi, TOJATOTOBKY K KOJUIOKBHU-
yMaMm, TeCTUPOBAHUIO, BHIMOIHEHHIO JJAOOPATOPHBIX pabOT U UX 3aIIUTY.

JIJ1st MOJITOTOBKY K 3a4eTy CTYACHT JOJKEH MCIOJb30BaTh HE TOJIBKO KYpC JIEKIMM, HO U OC-
HOBHYIO U JIOTIOJHUTEIBHYIO JIMTEPATYPY AJISl BEIpAOOTKH YMEHUS JaBaTh pa3BepHYTHIC OTBETHI HA MO-
CTaBJICHHBIE BOMPOCHI.

B xoae moAroToBkH K 3aueTy CTYIAEHTY HEOOXOAMMO oOpaiaTh BHUMaHUE HE TOJIBKO Ha ypo-
BEHb 3a[IOMUHAHUA, HO ¥ Ha CTETICHb TOHMMAaHUS U3y4aeMbIX BOIIPOCOB. MeXaHH4eCcKoe 3alIOMUHAHUE
YHCIIOBBIX 3HAUECHUN XapaKTEPUCTHK MAaTEPHAIOB HE PEKOMEHAYETCs, HO CTYACHT JAOKEH OTUETIMBO
MPEACTABISITE ceOe MOPSAIOK ATUX BenuuuH. HemocpeacTBeHHas MOATOTOBKA CTYACHTA K JK3aMEHY
JOJIKHA B Pa3yMHBIX MPOIMOPLHUAX COYETaTh U 3alIOMUHAHKE, U TOHUMaHHE MPOrPaMMHOT0 MaTepua-
na.

Kpumepuu oyenueanus

[To nToram 3a4era CTyICHTY, M3 MAKCUMAJIBHOTO KOJIMYECTBA OAJUIOB, KOTOpoe coctasiser 30,

BBICTABIISICTCS:

1)ot 27 mo 30 GayioB, eciu BIIaJeeT MPOrPAMMHBIM MAaTEPUAIIOM TI0 AUCIUILIAHE B TIOJTHOM
o0BeMe; T0CTaTOYHO TITyOOKO OCMBICTUBAET IUCIUIUIMHY, UCUEPIIBIBAIOIIEC OTBEYAET HA BCE BOIPOCHI;
yMeeT aHaJIM3UpPOBaTh, CPABHUBATh, KJIACCU(PHUIIMPOBATH, 0000IIaTh, KOHKPETU3UPOBATh U CHCTEMATH-
3UpOBaTh U3YYCHHBIN MaTepuall, yCTaHABIUBATh MPUYMHHO-CIIEICTBEHHBIE CBSA3H; YETKO (OPMUPYET
OTBETHI;

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

3)ot 15 o 23 6amioB, ecinu BiageeT OCHOBHBIM 00bEMOM POTPaMMHOT0 MaTepuaa 1o AUCIH-
TUTAHE; TIPOSIBIISIET 3aTPYAHEHUS B CAMOCTOSITETIHHBIX OTBETAX, ONEPUPYET HETOYHBIMH (HOPMYITHPOB-
KaMU; B IIPOLIECCEe OTBETOB JIONMYCKAET OLIMOKH IO CYLIECTBY BOIIPOCOB.

B cnydasix, korga oOydaromuiicss He OCBOUI 00s3aTeNIbHBIE MUHUMYM MTPOTPAMMHOTO MaTepHua-
Ja Mo JUCLUHUIUIMHE, HE CIIOCOOEH OTBETUTh Ha BOMPOCHI JaXKe MPH JIOTIOJIHUTENbHBIX HAaBOIAIINX BO-
npocax, BeicTaBisieTcs: 0 6amioB. CtyneHT, HenoOpaBHii 36 6AIJIOB B XOJIE TEKYIIETO B PYOEKHOTO
KOHTPOJIS, K 3a4eTy He AonyckaeTcs. Huke npuBeeHbl KpUTEpUH U MOKa3aTel OLleHUBAaHUS pOMe-
JKYTOYHOM aTTeCTALMH.

Tabmuma 10. Kpumepuu u nokazamenu oyeHUBAHUS NPOMENHCYMOYHOU AMmMeCcmayuu

[Ixana mo TpaguIMOHHON MATHOALTEHOM CHUCTEME

ba30BbIif ypoBEHB IIponBuHyTHII Bricoknii
Heynosnersopu- YIIOBIETBOPUTENBHO /nu. YPOBEHB YpOBEHb
TEJILHO 3a4er xopomo/ aud. 3aueT oTnu4HO/ mud). 3a4et

[HIkana no 6ayIbHO-PEUTUHTOBOM cUCTEME
36— 60 61— 80 | 81— 90 | 91— 100
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7. MeToan4eckue MaTepHaJibl, ONpeaesiioIue Npoue ypbl OeHUBAHUSA 3HAHMIA,

yMeHHﬁ, HAaBbIKOB U OIIbITA J€ATCJIBbHOCTH

Tabmuna 11. Pezyremamol oceoenus yueOHol OUCYURIUHDL, NOOTeHCAUUEe NPOBEPKE

PesyabTaTsl 00y-
YeHHUs
(KoOMIeTeHIINN)

OcHOBHBIE IOKA3aTeJIU OLEHKH
pe3yJbTaTOB 00yUYeHUst

Cnocoben  mpoBo-
JUTH aHATHU3 PUIUH
Opaka MpH HU3rOTOB-
JICHUU U3JICTUM
MUKPO3JIEKTPOHUKU

U J1aBaTh PEKOMCH-
Ay 1Mo UX ycTpa-
HEHUIO U Tpeaynpe-
xaenuto - (IIKC-3):

v' TIKC-3.1 BuI-
SIBJIIET TEXHOJIOTU-
gyeckne (aKkTopb
BBI3BIBAIONIHE T10-
TPENTHOCTH M3T0-
TOBJICHUSI U3/I€TTUIT
MUKPO3JICKTPOHUKH.

v' TIKC-3.2. TaeT
MIPEITIOKEHUS TI0
JTUKBHIaLMU Opaka
B ITPOU3BOJICTBE U3-
JeNii MUKPOIJICK-
TPOHUKH.

v' TIKC-3.3.
[Ipemtaraer BHECE-
HHUE U3MEHEHUN B
TEXTPOIIECC.

3Harth:

- OCHOBHBIE paJIiOMaTepHaIbl U PAIMOKOMIIOHEHTHI, UX Ha3HAYCHUE U
xapaktepuctuku(31);

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

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

—TEXHOJIOTHIO TPOU3BOJCTBA B OTpaciu(34).

Ymern:

- MPUMEHSTH MMOJTYYCHHBIC 3HAHUS O CBOMCTBAX MaTEPHUAJIOB IPH perie-
HUU 3a]1a4 TPOEKTUPOBAHUS U TEXHOJIOTHU U3JIEIUIA U YCTPONCTB pauo-
TexHudyeckux cucrem(yY1);

- OCYIIECTBJIATH COOP M aHAJU3 JAHHBIX MO0 (PYHKIIMOHAIBHBIM U KOH-
CTPYKIIMOHHBIM CBOMCTBAM MAaTEPHUAJIOB U MTAPaMETPOB KOMIIOHEHTOB
ANEKTPOHHBIX CPEACTB BHIHOCUMBIX B TEXHHUECKOE 33/1aHHUE HA MPOCKTH-
poBaHUE paanOTeXHUYECKUX cuctem(¥Y?2);

- OIpeneNsITh HeOOXOIUMBIE Cpe/IcTBAa 00eCIeUeHHs HaJIe)KHOCTH PaHo-
TEXHHUYECKUX CHCTEM C YIETOM CBOMCTB MAaTEPHAIIOB M (PU3UIECKUX OCO-
OEHHOCTEH JEKTPOHHBIX KOMIOHEHTOB(Y 3).

Baapern:

- METOJIaMH DKCIIEPUMEHTAJIBbHOTO UCCIIEI0BAaHUSI OCHOBHBIX CBOWCTB Ma-
tepuanon(B1);

- METOJIaMH DKCIIEPUMEHTAJIbHBIX HCCIEN0BaHNI TapaMETPOB U XapaKTe-
PUCTHK ITaCCUBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX cpeaAcTB(B2);

- MeTOJlaM1 pacyeTa 0a30BbIX XapaKTEPUCTUK PATHOMATEPHAIIOB U pa-
JTMOKOMITOHEHTOB, BIMSIOIIMX Ha MMapaMeTphl IPOEKTUPYEMOI0 yCTPOi-
ctBa(B3).

- IEPBUYHBIMU HaBbIKAMH MOHTa)ka, HACTPOMKHU U PETYIUPOBKHU y3JI0B
paluOTEeXHUYECKHX YCTpoicTB U cuctem(B4).

Tabmuma 12. Omanwvt popmuposanus komnemenyuu u UCHOIb3YeMble CPEOCMBA OYEeHUBAHUS

Cocras DJIeMeHTbl KOMIIeTeHII U
C"gﬁgﬁ‘::“e 31,32, 33, 34 V1,V2,¥3 B1, B2, B3, B4
Buabi 1.Jlexuun 1.Jlaboparopubie pabotsl | 1.JlaGopaTopHbie pabOTHI
3aHATHH 2.KoHcynpranun 2.CamocrostensHas pa- | 2. CamocTosTeNnbHas pa-
3. CamocrosTenbHas pa- | 6ota oorta
6oTa
CpeacrBa 1. Ilocewenue 3anamuii | 1. [lonyck u evinoanenue | 1.3awuma pesyromamog
ouenuBanusi | (cm., pasn.5, Ta6m. 6). nabopamopHotl pabomul | 1a60pamopHoll pabo-
2.Konnoxsuym (cMm., paza.5, Tabn.9) mui(cM., pasn.S, Tabn.9)
(cm., pasn.5, Ta6mn.7) 2. Obpabomka pe3yib- 2. Tecmuposanue(cm.,
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pasn.5, Ta6n.8)

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

5. 3auem(cm., pa3n.s,
Ta6:m1.10)

3. Tecmuposarue mamos u no02omosKa pasn.5, Ta6mn.8)

(cMm., pazn.5, Ta6mn.8) omyema o evinonnennou | 3. Konnoksuym(cMm.,

4.3auem pabome. (cM., pa3.s, pasn.5, Tab6n.7)

(cm., pasn.5, Tab6m.10) Ta61.9) 4. 3auem(cm., pasna.s,
3. Tecmuposarnue(cM., Ta61.10)

YPOBCHB C(bOpMI/IpOBaHHOCTI/I 9JICMCHTOB KOMHCTGHHI/Iﬁ B paMKaX HM3Yy4YCHUA ,Z[aHHOﬁ JUCHUITIN-

HBI BKJIKOYAET YEThIPE YPOBHS:

® HU3KULL YPOBEHb(OYEHKA «HEYO0B8IeMBOPUMETbHOY) XapaKTepU3yeTcs JTU00 OTCYCTBHEM,

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

® 0a306blil YPOBeHb (OYEeHKA «Y0081emBOpUMENbHOY) IBISCTCS 00s13aTEIBHBIM JIJIST BCEX
00yJaromuXcsl 10 3aBEPIICHUU OCBOCHUS JIUCIUTUIHHEI, B TICJIOM 3JICMCHTHI KOMITCTCHIIUI

c(hOpMUPOBAHBI;

® IPOOBUHYMBLI YPOBEHb (OYEHKA «XOPOULO») XAPAKTEPU3YETCs MTPEBBIIIICHUEM MUHUMAJIb-
HBIX XapaKTePUCTUK CPOPMHUPOBAHHOCTH KOMIICTCHIIMHU T10 3aBEPIICHUN OCBOCHHUSI TUCITH-

IIJTMHBI,

® 8bICOKULL YPOBEHb (OYEHKA «OMAUYHO)») XAPAKTEPU3YETCSI MAKCUMAJIbHO BO3MOKHOM BBbI-
PaXKEHHOCTHIO KOMIIETCHIIMN U SIBJISIETCS] BAXXHBIM KQYECTBEHHBIM OPUEHTUPOM JJISI CaMO-

COBCPUICHCTBOBAHUA.

Huxe B Tabnuue 13 npuBeneHbl 001Ke XapaKTEPUCTUKU U KPUTEPUN OLIECHUBAHUSI YPOBHS

OCBOCHMS 3JIEMEHTOB KOMIETECHIINI 3aKPCIICHHBIMUA 34 JUCHMIIMHOM.

Tabmuna 13. Obwue xapakmepucmuku noxazamenetl u Kpumepues oYeHUBaAHUs

KomnenieHyuu no smanam

IToxa3zaTenu 3HaTh YMmernb Baagernb
U KpUTEPHH
«OTInyHO» Obnagaer  ¢dakTtuue- | YMeeT MpPUMEHTHh MO- | Brameer TexHOJIOTHS-

(BBICOKHI1 YPOBEHb) CKMMM M TEOpETHYE- | JIyYCHHbIC 3HAHUS JUIS
CKMMH 3HaHUSMHU B | pELIEHUS  NPOU3BOJI-
Ipejesiax H3y4aeMoH | CTBEHHBIX M HCCIEN0-

MH B U3y4aeMOMl Mpen-
METHOM o0jacTd H
AMEET HaBBIKM HUX CO-

00JIaCTH ¢ TIOHUMAaHM- | BaT€JIbCKM  3aJad B | BEpIIEHCTBOBAHUS.
€M TpaHUIl NPUMEHHU- | U3y4yaeMoi 00JacTH
MOCTH.

«Xopomo» 3Haet (aKThl, IPUH- Obnagaer Auana3oHOM | AZanTUpyeT CBOE IO-
(MpoABMHYTHII LIUIIBI, TPOLIECCHI, 00- | IPAaKTUYECKUX  yMe- | BEIEHUE K 00CTOSTENb-
YPOBEHb) M€ MOHATHS U KaTe- | HUM, TpeOyeMbIX [UIsl | CTBaM B pELICHUHU 3a-
TOpHUH B Mpeeax pemieHuss mpodeccuo- | 1ad B U3ydaeMoi 00-

n3y4aeMoH 00J1acTH HAJIBHBIX 3a/1a4 JacTH

«Y nosuerBoputenbHO» | O6nmanaer 6a3oBeiMu | OOnaaeT OCHOBHBIMU
(moporoBblii ypoBeHb) | OOIIMMH 3HAHUSIMH B | YMEHUSIMU, TpeOye-
n3ydaeMoi 00sacTu MBIMH JUIsI BBITIOJIHE-
HUS HECJIOKHBIX 3a/1a4
B U3y4aeMo# 00JIacTH

CnocoOeH BBITOIHSATh
paboThl B U3ydaeMoi

00J1acTH 1MO/1 KOHTPO-
JIEM .

«HeynoBnerBoputenbHO» | OTPHIBOUYHBIC 3HAHUS, | YMEHHS HE MO3BOJISIIOT
(Huzkuii ypoBeHb) IIyTaeT OCHOBHBIE I10- | BBIIOJHUT HECIOKHBIE
HSITUSI Y KATETOPUM B | 3a7]a4M B U3y4aeMOil

HcnbITBIBaECT TPYIHO-
CTH IIpU PELIEHUHU 3a-
J1ad B U3y4aeMoil 00-
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n3ydaeMoi 00JIacTH. obacTu, coBepIaeT JIACTH JTaXKe O/ PYKO-
OINOKHU. BOJICTBOM

8. YueOHO-MeTOAMYECKOE 00ecneyeHHe TUCIUILINHbBI

OcHognasa numepamypa
1. ITaceiakoB, B. B. Matepuainsl asektponHoi Texuukn: yue6. / B. B. Ilaceiakos, B. C. CopokuH. - 5-
e usl., crepeotut. - CII6.; M.; Kpacnonap: Jlans, 2003. - 367 ¢.(475k3)
2. Matepwualibl 3JIeKTPOHHBIX CPEACTB [DNEKTPOHHBIN pecypc| : yueOHoe mocoodue / FO. A. IN'aTtumn, B.
JI. Tkamuy, I1. A. Kamaes [u ap.]. — DaexTpoH. TekctoBbie gannbie. — CII6. : YauBepcurer UTMO,
2010. — 112 ¢. — 2227-8397. — Pexxum nocryna: 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 : ToMCKHl TOCYy1apCTBEHHBI YHUBEP-
CUTET CUCTEM YIMPABICHUS U paguodieKTpoHuku, 2014. — 239 c. — 978-5-86889-679-8. — Pexum
noctyna: http://www.iprbookshop.ru/72057.html

Llononnumenvnasn numepamypa

1. ITerpoB K.C. Paguomarepuaisl, painoKOMIOHEHTHI U dnekTponuka.-CI16.: [Tutep, 2003.-512c.

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

3. DAEKTPOTEXHUUECKHE MaTepratbl U u3aenus: cnpaBoynuk / M. U. Anmes, C. I'. Kanranosa. -

M. : PaquoCodrt, 2005. — 350.

4. 1.C. I'aeB Marepuaisl 3JeKTPOHHOHN TeXHUKHU. TabopaTopHblii mpakTiukyMm/ J[.C. I'aes, P.I1I. Te-
meB- Hanmpunk: Ka6. bank. Ya-1, 2016- 99c¢.

5. TaeB JI.C., Temes P.11I. Marepuansi snekrponHoi Texuuku. Yacts 1. Yuebnoe nznanue. - Hamb-
yuk: Kab. — bank. Yu - T, 2001, 63c.

6. I'aeB J1.C. Marepuaisl 371€KTpOHHONM TeXHUKH. MeTon4yeckue pa3paboTKy 10 TeMaM U BOIpocam,
BBIHOCHMBIM Ha CaMOCTOSITENIbHYIO pa0OTy CTYAeHTOB. YueOHoe n3nanue. -Hanpunk: Kab. — bank. Yu
- T, 2002, 63c

7.TaeB I.C. , Tewes P.III. MaTepuansl 351eKTpOHHON TeXHUKU. TecToOBbIE 3aJaHUs I KOHTPOJIA
3HaHu# cTyneHToB. —Hanpuuk: Kab.-bank. YH-T, 2004.-59c¢.

Hnmepnem - pecypcoi

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

2. http://www.garant.ru/ - CnipaBouyHas mpaBoBas cuctema «l apanT».

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

4. http://www.studmedlib.ru - 9bC «KoHcynbTaHT cTyeHTa»

5. DneKTpoHHBIE BEpCUH KypHaNOB: “@u3nka TBepaoro tena”, “YKypHan TexHundeckon Gpusnku”,
“ITncbMa B sKypHaJI TEXHUYECKOH pusuku”, “Dusnka u TEXHUKA MOJIYTIPOBOJAHUKOB™
http://journals.ioffe.ru.

6. www.nano-info.ru - CaiiT 0 COBpeMEHHBIX JOCTHXKCHHSIX B 00JaCTH MUKPO- U HAHOTEXHOJIOTHUA.

9. IIporpamMHoe obecrieyeHne COBpeMeHHbIX
HH(OPMANMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOT U

1. CTyIeHThl UMEIOT IOCTYII K €AMHOMY 00pa3oBaTeIbHOMY MOPTally, TJI€ MOTYT B OTKPBITOM JIOCTYTIE
M0JIb30BATHCS PECypcaMy yueOHO-METOINYECKON JTUTEepaTyphl, IBISIOIIMMUCS pa3paboTKaMu Bedy-
mux BY30B Poccumn.

2. JInst peUTHHTOBOTO KOHTPOJIS UCTIONB3YETCSl CUCTEMa KOMITBIOTEPHOTO TECTUPOBAHUsI Ha 0ase mpo-
rpammHoro obecrieuenust Moodle.

3. IIpu BbIMOSTHEHUH J1TAOOPATOPHOTO MPAKTUKYMA CTY/IEHTHI B 00s13aTEIbHOM MOPSAKE MPOBOJAT 00-

paboTKy SKCIIEpUMEHTANIBHBIX JaHHBIX ¢ TPUMEHEHHEM IporpaMMHBIX akeToB Microsoft Exell,
MathCad..
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4. B pamkax obecrieueHus: IPUMEHEHUSI KOMITBIOTEPHBIX TEXHOJIOTHH B 00pa30BaTeIbHOM MpoLIecce
UMEIOTCA CHEeLMATU3MPOBAHHBIE KOMITBIOTEPHBIX KJIacca ¢ COBPEMEHHBIM ITPOrPaMMHBIM 00€CIICUEHHU-
€M U UMEIOIIUM BbIX0J B MIHTEpHET.

10. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne padoTbl

MarepuanbHO-TeXHHYECKYI0 0a3y Juis POBEICHHS 3aHITHI MO JUCIUIUIMHE COCTABIISIOT:

e  CrEIMAIM3UPOBAHHAS AYAUTOPUS], UCIOIb3yeMas MpU MPOBEICHUM 3aHITUM JIEKIIMOHHOTO
tina Ne238, pacrmonokeHnas o aapecy: 360004, KabapauHo-bankapckas pecnyoimka, T.
Hampuuk, yn. UepnbimeBckoro, 175, ydeOHbI Kopiryc yHuBepcuteTa Nod (DMD), ocHa-
LIEHHAS! MYJbTUMEIUIHBIM IPOEKTOPOM M KOMIUIEKTOM arIiaparypbl, O3BOJISIOIIEH 1EMOH-
CTPUPOBATh TEKCTOBBIE U rpapUyecKre MaTepualbl;

e pabouee MECTO IIpENoAaBaTeNs;

e paboune MecTa CTy/IEHTOB;

e MenoBas J0cKa.

MyneTMeUiiHas NPE3EHTALMs, COIPOBOKAAIOIIAS JIEKLIMIO, [T03BOJISIET MPENOAABATENI0 aKLIEHTH-
pPOBaTh BHUMAHHUE CTYACHUECKON ayJUTOPUH Ha KITFOUEBBIX BOMPOCAX JICKIIUH.

JucrimummHaa obecredeHa:

® TECTOBBIM MaTepHaliaMu B 3JIEKTPOHHOI oOyuyaromieit cucreme «Moodley (OTKpbIThINA yHH-
BEPCHUTET);

®  KHIDKHBIM (P)OHJIOM OHOJIOTEKH;

®  DIIEKTPOHHBIMU BEPCUSIMU JIEKLIUI 1 yU€OHHUKOB.

JucuumnnuHa obecreueHa:

® TECTOBBIM MaTepHajaMH B 3JIEKTPOHHOW oOyuatomieir cucteme «Moodle» (OTKpBITHIN
YHUBEPCUTET);

® KHWXXHBIM (OHJIOM OMOJIMOTEKH,

® DIIEKTPOHHBIMU BEPCUSIMHU JCKIIUI 1 YI€OHUKOB.

JlaGopaTopHble 3aHATHS MO TUCHUILUIMHE MPOBOASTCS B JlabopaTopuu «Marepuaibl U KOMIIO-
HEHTBl TBEPJOTEIbHOW 3JEKTPOHUKH» U «TeXHOJOrus (PyHKIMOHAIBHBIX MaTEpUajOB U CTPYKTYP
3JIEKTPOHUKHUY, OCHAILIEHHOHN CIEAYIOIUM 000pYA0BaHUEM U U3MEPUTEIbHON TEXHUKOM:

1. JTaBopaTopHBIi CTEH/ 110 U3YYEHUIO TEPMOAJIEKTPUUECKUX SBICHH.

. YcTaHOBKAa MarHETPOHHOT'O PacbUICHUsI MaTepHajIoB

. YcTaHOBKa BaKyyM-TE€pMUYECKOT0 HANBUIEHNUS TOHKUX IIJIEHOK

. YcTaHOBKa JUIsl U3MEPEHHUS YIE€IbHOTO CONPOTUBIIEHNS TOHKUX IJIEHOK.

. JJabopaTopHbI# CTEH U3y4YE€HUSI MATHUTHBIX CBOMCTB.

. JJabopaTopHBbIii CTEH]] 10 U3MEPEHUIO YIEIBHOTO CONPOTUBICHUS METOZOM 4-X 30H/1I0B.

6. JIabopaTOpHBIN CTEH/ MO HW3MEPEHUIO0 BOJIBTAMIEPHBIX XapaKTEPUCTHK MOIYIPOBOJAHHUKO-
BBIX JIEMEHTOB.

7. JJaGopaTOpHBIN CTEH/I IO ANEKTPOXUMUUYECKOMY aHOIUPOBAHUIO.

8. JJabopaTopHBIi CTEH]T U3MEPEHUS TapaMETPOB MOJIYTIPOBOAHUKOBBIX MaT€pHajIoB M0 pejlakK-
caruu (poTOmpPOBOIUMOCTH.

9. 3mepuTens XapaKTepUCTUK NOIYIPOBOJHUKOBBIX TpUOOpoB JI2-56;

10. Ontrueckmii MuKpockon Beicokoro paspemenuss LATIMET-20.

11. YcraHOBKa KOHTAaKTHOM CBApKH.

12. JIabopatopuslii cten usmepenus 3/C Xomna.

13. Lludposbie BOIBTMETPHI, aMIIEPMETPHI, MOCTHI ITIOCTOSIHHOTO U IIEPEMEHHOT0 TOKa, TeHepa-
TOPBI, OCHIIITIOrpadbl, ICTOYHUKH MUTAHUS, MYIbTUMETPHI U AP.

14. TIIK-4 .

15. HoytOyk- 1 mi.

16. Ontnuecknii Mukpockonn MBC-1.

CryneHTsl UMEIOT AocTyn 4yepe3 VHTepHeT AocTyn K 3/eKTpoHHON oOydaromeit cucreme «Moodley
(OTKpBITHI YHHBEPCUTET), KOTOpasi MO3BOJISIET pa3MelliaTh HEKTPOHHBIE YUeOHbIE KypChl B CBOOOTHOM JI0-
CTyIIE JJIs CTYZIEHTOB YHHUBEPCHUTETA.

DN B W W
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IIpu npoBeneHny 3aHATHN JIEKLIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATUN UCTIONB3YIOTCS:
JUUEH3UOHHOE RPOZPAMMHOE 0Decneuenue u c60000H0 pacnPoOCMpaHaemMble NPOZPAMMBL:

Microsoft Office mumensusi: Jloroop Nel35 or 22.05.2018, moroBop Ne 1-21100 ot
20.09.2017, cepruduxar ot 29.11.2017, noroBop 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, norosop Ne0331100002314000061-0003152-01 ot
25.11.2014, noroBop Ne0331100002314000077-0003152-01 ot 29.12.2014, noroBop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar ot 20.04.2009, ceprudu-
kat ot 18.06.2008, cepruduxar ot 12.10.2007, ceprudukar ot 14.03.2007;

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

Mozilla Firefox muensus: GPL/LGPL/MPL, Google Chrome nwtieH3us: mpeaocTaBisieTcs
OecIuIaTHO Ha YCIIOBHSX JIMIIEH3MOHHBIX COIIAIICHUI HA MPOrpaMMHOE 00ECTIeUeHHe C OT-
KPBITHIM UCXOTHBIM KOJIOM 110 ajipecy https://code.google.com/intl/ru/chromium/terms.html.

JIst CTYIEHTOB ¢ OrpaHUMYEHHBIMU BO3MOKHOCTSIMU 3710POBbsI CO3/1aHbI CIIEUAIBHBIE YCIIOBUS JUIS
noytydeHust oopazoBanus. Crenuanv3upoBaHHOE MOMEIIEHUE Ul WHBAIMIOB PACIONIOKEHO IO ajpecy:
360004, KabapauHo-bankapckas pecryonmka, T. Hanmpuwk, yi. YepasimeBckoro, 173, riaBHBIN yaeOHBIN
KOpITYC YHUBEpcHUTeTa, ayauTopust Nel45.

B nensx 1ocTynHOCTH MOTy4YeHHs BBICLIETO 00pa30BaHMsI 110 00pa3oBaTelIbHbIM IIpOrpaMMaM HHBa-
JIMAAMU U JTAL[AMU ¢ OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI YHUBEPCUTETOM 00€CIIEUNBACTCSL:

® aIbTEPHATUBHOM BepCcHel O(UITMATBHOTO caifTa B ceTH «HTepHeT) ISl ClIab0BUIAIIINX;
® IPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOIIETO O0YYAIOIIEMYCsI HEOOXOIMMYO TTOMOIITb;
® ISl ’HBAJIMIOB U JIUI] C OTPAaHUYEHHBIMHI BO3MOKHOCTSIMH 37I0POBBS TI0 CITYXY — JTyOJIMPOBAaHUE BCITYX

CIIPaBOYHON MH(OPMAIMY O PACTICAHNN yIeOHBIX 3aHATHIA; 0OeCTICYeHNE HaIKAIMMHU 3ByKOBBI-

MM CpeJICTBAMH BOCIIPOU3BEICHNUS MH(POpMAIHY;

e Uil MHBAJIMJIOB U JIUI] C OFPAaHUYEHHBIMHU BO3MOKHOCTSIMU 37I0POBBSI, UMEIOIIMX HApYILIEHUS! OIIOPHO-

JIBUIaTEIbHOI'O amiapara, Co3/aHbl MaTepHaIbHO-TEXHUYECKHUE YCIIOBUS 00OECTICUMBAIOIINE BO3MOXK-

HOCTb OECIIPENATCTBEHHOr0 I0CTYyIa 00YJaroLIXCsl B yueOHbIe IOMELIEHHs], 00BEKTY MMUTaHuUS, Tya-

JIETHbIE W JpYTUe MOMEIIEHUS] YHUBEPCUTETa, a TAaKKe NMPeObIBaHMSA B YKa3aHHbBIX HOMEIIEHHSX

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

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

11.03.01 — Paguorexuuxka Ha 20 -20 y4eOHbIii roj

Ne

n/n

OnemeHT (myHkT)P 111

IlepeueHb BHOCUMBIX
V3MEHEHUH (JIONIOJTHEHUH)

[Ipumeuanue

Obcyancoena u pekomenoo8ana Ha 3acedanuu Kageopul
JICKTPOHUKHU ¥ IIM(PPOBLIX MHGMDOPMAIIMOHHBIX TEXHOJIOTHH,

poTOKOJ Ne

3aBenyrommii kadgeapou

OT « »

2022 r.

/ P.II. Temes /

HOJIHUCH pacmugpoBKa HOAIHCH nara
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