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1. I_Ie.l'll/l H 3a1a4YH1 OCBOCHHUA JUCHUIIJIMHBI

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

3agauyu AUCHMILINHBI:

- 03HAKOMJICHHE C OCHOBHBIMH THUIIAMU MAaTE€pPHAIOB M KOMIIOHEHTOB 3JIEKTPOHHBIX CPECTB,
BKJIIOUAsl XapaKTEPU3YIOIIHUE UX CBONCTBA U IAPAMETPHI;

- (opmupoBaHue 3HAHUI 00 OCHOBHBIX IpOLIECCaxX U SBJICHHSX, MPOTEKAIOIUX B MaTepHuagax
ANEKTPOHHOW TEXHUKHU;

- pa3BUTHE YMEHHUSI aHATTU3UPOBATh U CUCTEMATU3UPOBATh HAYYHO-TEXHUYECKYIO HH(OPMALINIO
IPUMEHHUTEIBHO K 000CHOBAaHHOMY BBIOOPY MaTEpUAIOB JJIs1 KOHKPETHOTO IPUMEHEHHUS B TEXHOJIOTUU
U3JIENIA AJIEKTPOHHON TEXHUKU C Y4ETOM CBOMCTB, SKCIUIyaTallMOHHBIX XapaKTEPUCTUK M BIUSHUS
BHEIIHUX (DaKTOPOB.

- (popmupoBaHUE HABBIKOB TEOPETHUUECKOTO U SKCIIEPUMEHTAIBHOT'O UCCIIEOBAHNS OCHOBHBIX
CBOICTB MaT€pUAJIOB.

W3ydyeHne qUCHUIIMHBI HAITPABIIEHO HA MOJATOTOBKY CHEIMATUCTOB, CIOCOOHBIX pelIaTh Mpo-
0J1eMbl, BOZHUKAIOIINE [TPU SKCILTyaTalluy U3/EJINI JIEKTPOHHON TEXHUKHU C YYETOM 00JIacTH, TUIIOB
U 3a71a4 Ipo(hecCHOHATBFHOM e TEIbHOCTH B COOTBETCTBUU C MPOPECCHOHATBHBIMU CTaHIAPTAMU:

— 06.005 «Crneuuanuct mo 3KCIUIyaTaluu paguo3JeKTPOHHBIX CPEACTB (MHKEHEP-AIIEKTPOHUK)Y,
YTBEPKJICHHBIN NpUKa3oM MuUHHCTEPCTBA Tpya U COLMANBHOM 3amuThl Pocculiickon dene-
paruu ot 31 uronst 2019 roga N 540n (3apeructpupoBad B Muntocte P® 28 asrycra 2019 ro-
na, peructpaiioHHsii N 55756).

— 40.058 «MH)KeHep - TEXHOJIOT MO MTPOU3BOACTBY U3AEIUNA MUKPOJIEKTPOHUKHY, YTBEPKICHHBIN
IpukasoM MuHucrepcrBa Tpyda M conuanbHOM 3amuTel Poccuiickoit ®Pepepauuu  OT
03.07.2019 r. Ne 480n (3apeructpupoBan Muntoctom Poccun 29.07.2019 r. Ne 55439).

2. Mecto qucuumiunsl B ctpykrype OIIOII BO

JucuumimHa « Marepuanbl 1 KOMIIOHEHTBI IEKTPOHHBIX CPEZCTB» BKJIIOYEHA BAPUATHBHYIO
yacTh 0s10ka b1.B.02 y4yebHOro riana moarotoBku 6akansaspos no HampasieHuto BO 11.03.03 — Kon-
CTPYMPOBAHUE U TEXHOJIOTHUS JIEKTPOHHBIX CPEJICTB.

[IpenogaBanue OUCHUIUIMHBI Oa3upyeTcsi Ha 3HAHUAX, MOJYYEHHBIX NPU H3YYEHUHU JUCLU-
wmH(Moaynei): "Martematuka", "®dusuka (obmas)", "Xumus".

OcBoeHue yueOHOM AUCHUIUIMHBI (MOIYJIs1) MaTepuaibl U KOMIIOHEHTHI 3JIEKTPOHHBIX CPENICTB,
HE00X0UMO ISl MOCIEAYIOLero M3y4yeHHs AUCUUIUINH (Moaynel): «TexHonorus npousBOACTBA
AIIEKTPOHHBIX CPEACTBY, «VIHTEerpaibHble YCTPONCTBA AIEKTPOHHBIX CPEJCTBY», a TAKXKE JUISl BBIIOIHE-
HUS BBITYCKHON KBaJIM(UKAIIMOHHON paboThl U MPHOOpETeHUs 3HAHUH, YMEHUI U HaBBIKOB, KOTOPbHIE
MO3BOJIAT OOYyYaroIeMyCsi YaCTUYHO IPOJEMOHCTPUPOBATH cleAylonire o00OIEeHHbBIE TPYIOBBIE
¢ynkuuu (OTD):

— DKeIyaTainusi paauodieKTPoHHOM anmapatypbl (mpodeccuoHanbhbiii crangapt 06.005
«CrenuanucT Mo 3KCIUTyaTallud pauod3JIeKTPOHHBIX CPEACTB (MHIKEHEP-3JEKTPOHUK)», KOJ
B, ypoBens kBanupukanuu -5);

— Pa3padoTka eAMHUYHBIX TEXHOJIOTHYECKHUX NPOLECCOB M PEKOMEHAalUil 110 YCTPAHEHUIO U
npeaynpexIeHuIo Opaka B NPOU3BO/CTBE u3aeaui MHMKPO3JIeKTPOHUKH
(mpoceccronanbublii ctangapt 40.058 «MHxkeHep - TEXHOJOT MO MPOM3BOJCTBY H3JETUI
MUKPO3JIEKTPOHUKN», KOJI B, ypoBeHb kBanuduxamuu -6).

3. TpeGoBaHusi K pe3yJibTATaM OCBOEHUS TUCHUILIHHBI

[Ipouiecc u3yueHus: NUCUUIUIMHBI HAllpaBjieH Ha (OPMUPOBAHUE JIEMEHTOB CIEIYIOIINUX KOM-
nereHuuid B coorBerctBUU ¢ ®I'OC BO u OIIOIT BO no nanHOMy HarpaBie€HUIO OJATOTOBKHU:
npodgeccuonanbHbIX komnerenuui (I1K):



— Cnoco0eH NpoOBOAUTH AHAJIN3 NPUYMH OpaKa NpH M3rOTOBJIECHUH M3/1eJTHIl MUKPOIJIEKTPO-
HUKM M 1aBaTh PEKOMEHIANUU Mo ux ycrpaneHuio u npeaynpexaenuto (ITK-3) (mpodec-
cuoHanbHbIN cTanaapt 40.058 NHxkeHep-TeXHOJIOT M0 MPOU3BOJICTBY U3ACIUA MUKPOAIJIEKTPO-
HUKU, TpyaoBasi pynkuus B/01.6 - Ananu3 npuyuH Opaka npu M3roTOBJEHHU H3eTHil
MMKPO3JIEKTPOHMKH M Pa3padoTka peKOMeHJAlMii M0 UX YCTPAHEHHMIO M Npeaylpex/e-
HHUIO).

Ko u HauMeHOBaHHE HHANKATOPA JOCTHKEHUSI KOMIETEHI[HH:

v' TIK-3.1. BhISBJIS€T TEXHOJIOIMYECKHE (PAKTOPHI BHI3HIBAIOIIUE OIPENIHOCTH M3TOTOBJICHHS M3~
JIEITAN MUKPODJIEKTPOHUKH.

v’ TIK-3.2. [TaeT npeuIoKeHUs 110 JIMKBUALUKM Opaka B IPOU3BOJICTBE U3EINIA MUKPOIIEKTPOHH-
K.

v' TIK-3.3. [Ipemyaraer BHECEHUE U3MCHEHUIA B TEXITPOIIECC.

B PE3YIbTAaTC OCBOCHHUA JUCHHUIIIMHBI CTYACHT HOJIZKCH:

3HaTh:

— Ha3HAYCHHUE U XapaKTEPUCTHUKH OCHOBHBIX PaJIMOMATEPHAIIOB;

— Ha3HA4YCHHE M XapaKTEPUCTUKH OCHOBHBIX PAJHOMATEPUATIOB; CBEJICHUS O TEXHOJIOTUU 0a30-
BBIX MPOIECCOB pou3BoacTBa POC;

— TIPUHIIUIIBI, METO/IBI U CPEJICTBA BBHIMOJTHEHUSI PACUETOB U BHIYMCIUTEIIBHBIX paloT;

— Ha3HauY€HUEe, KOHCTPYKIMU, OCHOBBI TEXHOJIOTUM M3TOTOBJICHUS, IKCILTyaTallMOHHBIE XapaKTe-
PUCTUKH ITACCHBHBIX KOMIIOHEHTOB 3JICKTPOHHBIX CPEJICTB.

YMeTh:

— TMPUMEHSTH MOJyYCHHbIE 3HAHUSI O CBOMCTBaX MaTEpUasIOB MPHU PELICHUH 3a]1a4 IPOCKTHPOBA-
HUS U TEXHOJIOTUH U3ACIIUNA U YCTPOMCTB PAIMOTEXHUYECKUX CUCTEM;

— OCYILIECTBIJISATh cOOp W aHalIM3 JaHHBIX MO (PYHKIMOHAIBLHBIM U KOHCTPYKIIMOHHBIM CBOHCTBaM
MaTepHaJIOB JIEKTPOHHBIX CPEJCTB, BHIHOCUMBIX B TEXHMUYECKOE 3a/JlaHUE Ha MPOCKTUPOBAHHUE
PAIMOTEXHUYECKUX CUCTEM;

— OIpeneNsITh HeoOX0AUMbIE CpeACTBa 00€CTIeUeHUs] HAICKHOCTH PAAHMOTEXHUYECKUX CHUCTEM C
Y4€TOM CBOWCTB MaTepuaioB U (U3MUECKUX 0COOEHHOCTEN IMEKTPOHHBIX KOMIIOHEHTOB;

— - paboTaTh C COBPEMEHHBIMH CPEACTBAMHU HU3MEPEHUS U KOHTPOJISI PAAMOIICKTPOHHBIMU TIPHOO-
pamu (POII).

Baanern:

— METOJIaMU SKCIEPUMEHTAIIBHOTO HCCIIEJOBAaHUSI OCHOBHBIX CBOWCTB MaTepUaJOB;

— METOJIaMH IKCIIEPUMEHTAJIbHBIX UCCIIEOBAaHUHN MapaMeTPOB M XapaKTEPUCTUK MACCUBHBIX KOM-

MTOHEHTOB JIEKTPOHHBIX CPECTB.

METOJaMH pacueTa 0a30BbIX XapaKTEPUCTHK PAAHUOMATEPUATIOB M PATUOKOMIIOHEHTOB, BIIHSIO-

IIMX Ha [MapaMeTpbl IPOEKTUPYEMOT'O YCTPOMCTBA;

— TMpaBWIaAMH U METOJAMU MOHTa)Ka, HACTPOUKHU U PETYIIMPOBKH Y3JIOB PAAUOTEXHUYECKUX
YCTPOWCTB U CUCTEM.

4. Conep:xanue ¥ CTPYKTYpa IMCHHMIIJIHHBI
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. Coodeporcanue pazdenog 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 IIEKTPOHHON
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

[IK-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.

I1K-3

T, K,
JIP

ITonynpoBoaHUKHU

CoOcTBeHHBIE U MPUMECHBIE MOJIYIIPOBOJIHUKH: CTa-
TUCTHKA HOCHTEJICH 3apsijia, TeMIepaTypHas 3aBUCH-
MOCTh IPOBOJMMOCTH TOJIYIMPOBOIHUKOB, HEPAaBHO-
BECHBIC HOCHTEIM 3apsja, dJIEKTPOINPOBOJHOCTh B
CWJIBHBIX JJIEKTPUYECKHX MOJIX, dDPexT u muon
['anHa. ba3oBbie MOJYNIPOBOAHUKOBBIC MAaTEPHUAJIbI:
KpEeMHUI, repMaHuil apceHu] ramius, ¢ocdun rai-
JMsL: CBOMCTBA, MOTy4YE€HUE U IPUMEHEHHE.

[1K-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.

[1K-3

T’ K’
JIP

MarsuTtHsle
MaTepUalIbl

Knaccugukanus BelecTs MO MarHUTHBIM CBOii-
ctBaM. KpuBas HamarHuumBaHus (eppomMarHeTuka.
MarsuTHsIi THCTEpe3uCc. MarHuTOTBEpAblE U MarHu-
TOMATKHE MaTepuallbl U UX OCHOBHBIE XapaKTepu-
CTUKM. MarHuTHele MaTepUalbl  CIEUAIBHOTO
HasHaueHus. [IM/] —ctpykrypsl. HaHOKOMIIO3UTHEIE
MarHUTHBIE MaTePHUAIIbI.

[1K-3

T,K,
JIP

ITaccuBHEBIC
KOMITOHEHTBI
AIEKTPOHHBIX

CpEICTB

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

[IK-3

T.K

2 2

JIP




4.2. CTpyKTypa IMCHUITHHBI

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

TpynoémkocTb, 4achl

Buna padorsl
5
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 13 13
yuc/ie U KOHTAKTHAs:

CaMOCTOSITEIbHOE U3YUYCHUE Pa3JICIIOB 13 13
HOE[I"OTOBKa U MPOXO0K/IeHNe IPOMEeKYTOY- 27 27
HOW aTTecTalluu
Bua npoMeKyToYHOM aTTecCTAlNU JK3aMeH

4.3. JIeKINOHHDbIE 3AHATHSA

Tabnuua 3. Ilepeuenv 1eKyuoOHHbIX 3AHAMUL

Ne
Tema
n/m
1 2
1 (BBonnas). Knaccudukanus u Ha3Hau€HUE MAaTEPHAIOB 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 pekoMOMHAaIMsI 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 (PU3HMUECKHUX
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 U IPUMEHEHHE.
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 Omnpenenenne KOHLUEHTpALMU HOCUTeNen 3apsaaa 1o 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 IPUMEHEHUSI.
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, AIEKTPOPU3HIECKUE U PU3NKO-XUMHUECKHE CBOMCTBA. AKTUBHBIC 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 aTTecTaluu CTYJIEHTOB MO AMCLMILIMHE ONPEAEIAIOTCS Y4eOHbIM IUIAaHOM 00pa30BaTEeIbHOM 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 arrecranun o0y4aromuxcs OLEHUBAETCS Ka4eCTBO pa-
00Tl Ha 3aHATUSAX (YMEHHE BECTH JUCKYCCHIO, CIIOCOOHOCTh YETKO (hOPMYJIMPOBATH CBOM MBICIIH),
YPOBEHBb IOJATOTOBKH K CaMOCTOSITENIBHOM N1€ATEIbHOCTH, KA4ECTBO BBIIIOJIHEHUS 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- KOHEl 2/3 ceMecTpa, a TPEThsl KOHTPOJIbHAS TOYKA MOCIIETHUE 1B
Henenu cemectpa. Pacmpenenenue 6auioB B pamMkax OajuIbHO-PEUTHHTOBON CHCTEMBI aTTECTALlUU

Hu l'[pOMC)KyTO‘IHOﬁ aTTeCTallumn

CTYACHTOB IPUBCACHO HUXKC!

Tabmuma 6. Pacnpedenenue 6annioe mexkyweeo u pyoexrcHo20 KOHMpoJisi

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
0aJU10B 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-
JIEHT MPHU YCIOBUHU YCTICITHOM CJauu TPEX KOJJIOKBUYMOB PaBHO 24.

Ha xomnokBuymax KOHTPOJHMpYETCs (OPMHPOBAHUE HJIEMEHTOB MPOPECCHOHATBHON KOMIIE-
teriuu [1K-3. Huxe npuBeneH npuMEpHBI MepedeHb BOIMPOCOB M 3a/laHUM, BBIHOCUMBIX Ha KOJUIO-
KBUYMBI:

1-xonnoxeuym (Pazoen 1,2):

1. Kakue kpurepuu UCIONIBb3YIOTCS 1)1 KJlacCu(UKALlMY 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.

Knaccugukaius METasioB ¥ METAJUTMYECKUX CIUTaBOB. KpaTko ommcaTh CBOMCTBA KaXKI0H TPYIIIIEL.
CxemaTnyecky onucaTh 30HHYIO CTPYKTYPY METaJIOB, ITOJIYIIPOBOJIHUKOB U JUAJIEKTPUKOB.

Buasl KprcTauIM4ECKUX CUCTEM.

JledexThl B TBEpIBIX KPUCTAUIMYECKUX MaTepHasax.

Jatp knaccuuKanuio 1 Ha3HAYeHUE MTACCUBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX CPEICTB.

9. Jlath Ki1accuUKaLKIO U HA3HAYCHUE aKTUBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX CPEZCTB.

10. OmnucaTh MOJENb 3IEKTPOIPOBOJHOCTH METANIOB B paMKaxX KJIACCHUECKOTO MPUOIMKEHUS.

11.  OcobeHHOCTH 3JIEKTPOIPOBOJHOCTH 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 METAIIMYECKHE 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 W HEOCHOBHBIX HOCHUTENEH 3apsia B 3JEKTPOH-
HOM TIOJTYIIPOBOTHUKE C U3BECTHOM CTEMEHBIO JISTUPOBAHMSI HA YIaCTKE UCTOIICHHS TPHMECH.

3. O0bsicHUTE, KaK HalTH KOHIIEHTPALMIO OCHOBHBIX M HEOCHOBHBIX HOCHTENCH 3apsia B JAbIPOYHOM
TIOJTYIIPOBOTHUKE C U3BECTHON CTETIEHBIO JISTHPOBAHMS HA yYacTKE UCTOIICHUS TIPUMECH.

4. N300pa3ute TeMIepaTypHyIO 3aBUCUMOCTb PaBHOBECHOM KOHIIEHTPALMU HOCUTENEeH 3apsaa B co0-
CTBEHHOM TOJTYNpOBOTHUKE. OOBSCHUTE, KaK MO 3TOW 3aBUCUMOCTH OIPEEIUTh IINPUHY 3aripe-
IIEHHOW 30HBI MOJTYIPOBOHHKA.

5. M300pa3nuTe KaueCTBEHHO TEMITEPaTypHYIO 3aBUCHMOCTh PABHOBECHOUM KOHIICHTPAIIUH AJIEKTPOHOB
B JIOHOPHOM IIOJIyIIPOBO/IHUKE B IIUPOKOM HMHTEpBajie TeMIepaTyp. YKaKUTe TeMIepaTypbl Uc-
TOIIECHHSI TPUMECH U TIEpeX0/1a K COOCTBEHHOM MPOBOIUMOCTH.

6.0T KakMX XapaKTepHCTUK MOJYINPOBOJHMKOBOIO 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 JBIPOK 00JIagaeT OONbIICH PHEprucii: B IEHTpe BAJICHTHON 30HBI WIH y €
MOTOJIKA?

10. YcraHoBuTE B3aMMOCBA3b MEX/1y JOHOPHBIM WM aKLIENTOPHBIM IOBEJEHUEM IIPUMECEN 3amellie-
HUS B KOBAJIECHTHBIX ITOJYITPOBOJHUKAX U BAJIEHTHOCTHIO IPUMECHOTO aTOMa.

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

12. OOBsicHUTE, KaK ONPEAECIUTh TUIl OCHOBHBIX HOCUTEJIEH 3apsiia B MOIYIPOBOAHUKE 110 U3MEPEHH-
sam Tepmo-2/1C.

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=3007?

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

16. Ha3oBuTE OCHOBHBIE MEXAHU3MbI PACCESHUSI HOCUTENEH 3apsiia B MOIyNIpoBoAHUKaX. KakoBbl aJist
9THX MEXaHU3MOB TeMIIEpPATypHbIE 3aBUCMOCTH MOJIBUKHOCTU?

17. JlaliTe cpaBHUTENbHYIO XapaKTEPUCTUKY KPEMHUS M T€PMAHUS KaK MaTepUaioB AIEKTPOHUKH.

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

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

20. [Touemy y aHTUMOHH/Ia UHIUSI COOCTBEHHAs yJIEIbHAS TPOBOUMOCTD OIPEIEIISETCS TOIBKO KOH-
LEHTpalKel 3JeKTPOHOB, a BKJIAJ0M JIbIPOK MOKHO ITPAKTUYECKH ITpeHeOpeub?

3-xonnoxeuym (Pasoen 5,6):

1. Ha3oBuTe OCHOBHBIE MEXaHU3MBbI IPOOOS TBEPABIX AUIIEKTPUKOB.

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

3. Kak oneHuTh HanpsiKeHHe TEIIOBOTo Mpo0os AUIIEKTpUKa?

4. Yto takoe nuanekTpuueckue norepu? Kakue ¢axkTopbl BIMAIOT HA AMAIEKTPHUECKUE TOTEpU B
TBEPABIX TUAIEKTPUKAX?

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

6. Kakoli 13 NoJMMEpHBIX TUAIEKTPUKOB cuiibHee HarpeBaeTcs B BU snexkTpuueckoM mose: moausTh-
JIEH WY TOJIMBUHWIXJIOpHU?

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

8. OueHute HampspKeHHE TMPOOO0s IS TICHKH MOJMUMMIA TOMIMMHOW 50 MKM B OJIHOPOJIHOM dJI€K-
TPUYECKOM II0JIE.

9. Ouennte HaNpPsHKEHHUE TPOOOST TSI TUICHKHU TTOTMATHIIeHa ToMmuHON 100 MKM B OJTHOPOTHOM DJICK-
TPUYECKOM II0JIE.

10. Hcnosb3ys cripaBOYHBIEC JAHHBIC, HAMJIUTE OTHOLIECHUE YAEJIbHBIX IUIJIEKTPUUYECKHUX MOTEPH B
nonudTHiieHe U [IBX npu 0IMHAKOBBIX yCIOBMSIX KCILUTyaTal[1H.

11. Haiigure yaenbHble AU3NEKTPUYECKHE MOTEPU B IJIEHKE JIaBCaHa TP HATIPSKEHHOCTH 1o 10°
B/M Ha yactrote 1 MI 1.

12. BnusiHHE cocTaBa CTEKJIAa HA €r0 CBOMCTBA.

13.  Knaccudukaius cTeKos Mo TEXHUYECKOMY Ha3HAYEHUIO.

14. Haiigute oTHOIIEHHE TeMMEpPaTypHBIX KOI(PPHUIIMEHTOB pAaCUIMPEHUs 3JIEKTPOBAKYYMHBIX CTe-
xoi Mapku C37 u C90.
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15. Jlns xakoro M3 MaTepuasioB (KBapll WM CHJIMKATHOE CTEKJIO ¢ OonbmnM conepxkanueM Na20)
HIMpe UHTEepBaJ pa3MArdeHus ?

16. Kiaccudukaiys MarHUTHBIX MaTEPUAJIOB 110 CBOMCTBAM M TEXHHYECKOMY HAa3HAYEHUIO.

17. Kaxkue MarHuTOMSTKHE MaTepHalibl UMEIOT BBICOKOE 3HAYEHHE MarHUTHON MPOHUIIAEMOCTH B
c1a0bIX MAarHUTHBIX TOJISAX?

18. KakoBo BiIMsIHME KPEMHHS HA CBOMCTBA AJIEKTPOTEXHUUECKOMN cTanu?

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

Memoouueckue pexomenoayuu

[Tpy moOArOTOBKE K KOJUIOKBUYMY CIIEAYET, MPEXKAE BCErO, IPOCMOTPETh KOHCIIEKTHI JIEKIIUH U
OTMETUTHh B HUX UMEIOLINECS BOIPOCH KOJUIOKBUyMa. Ecii kakue-To BOIPOCH! BEIHECEHBI ITPETojaBa-
TEJIEM Ha CaMOCTOATEIbHOE M3YyUeHHE, CIeIyeT o0paTuThcs K yuyeOHOH JInTepaTrype, peKOMEHI0BaH-
HOH IpernojaBaTeieM B KadyecTBE HCTOYHMKA. [Ipy MOAroToBKe K KOJUIOKBUYMY TaK)Ke PEeKOMEHIYeT-
Csl TIOCEIIEHNE KOHCYIJIbTAIMA 151 CBOEBPEMEHHOTO CHATHUSI BO3HUKIIUX BOIIPOCOB B MPOIECcCEe MOJT0-
TOBKH. KOJIJIOKBHYM IIPOBONTHCS B BHJIE YCTHOTO OIPOCA M COOECEIOBAHUS CO CTYACHTOM.

Kpumepuu oyenusanus

CreneHb MNOATOTOBJICHHOCTHU CTYJACHTA Ha KOJIJIOKBUYMC OLCHHUBACTCA 110 CICAYIOLNIUM KPUTC-
PUAM: - ACHOCMb, YemKOoCmb U O00KA3AMENIbHOCMb UBJIONCEHUS. OMMEEMO8 HA eonpocsl, - enaoenue cne-
UUANIbHbIMU mMePMUHAMU, CUCMEMHOCNb 3HAHUU NO meme KoJllokeuyma. Huxe IIpHUBCJACHA IIKajla
OLICHUBAaHMA.

Tabmuua 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

CryneHt B nosn-
HOM o0beMe
3HaeT MaTepual,
IrPaMOTHO U IO
CYLIECTBY H3J]a-
raer ero, He Jo-

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

5.2. TecTnl

TecTupoBaHue 0 U3yd4aeMbIM pazjiesiaM MpoBoauTCs 3 pasza B cemecTp. Ha Tectax KoHTpoupy-
eTcsi hopMUpOBaHUE IEMEHTOB TipodeccuonansHoi komnetennuu [1K-3. Hike npuBeaeHs! o0pasiisl
TECTOBBIX 3aJJaHUN:

Obpa3sybl mecmosvix 3a0aHUlL.
3aoanue 1. Ilpu 00pa30BaHuM ... CBS3U MPOUCXOAUT 0OOOIIECTBICHUE BAJICHTHBIX JJICKTPOHOB B3aH-
MOJICHCTBYIOIIUX aTOMOB B 00BhEME BCETO KpUCTaIA.

+: METaIITNYECKOMN
3adanue 2. Cuiibl, BOSHUKAIOIINE MEXIY IUMIOJIBHBIMU MOJIEKYJIaMH, Ha3bIBAIOTCS: . ..

+: OpUEHTAllMOHHBIMU

-: UHIYKITAOHHBIMU

-: TUCTIEPCUOHHBIMA
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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 OONBIIMHCTBA 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 €€
tonuuHbl. Ha yuactke III oTBeTCTBEHHBIMU MEXaHU3MaMU 3a IEPEHOC 3aPSIOB SBISAIOTCS: ...
+: 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.

ITpuBeneHBI TUIIOBBIE TEMIIEPATYPHBIE 3aBUCUMOCTH KOHLICHTPALMU HOCUTEIIEH 3apsiaa Uls 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.
IIpoBOIMMOCTE y4acTKa ... OIPEAEIAETCS JBUKEHUEM TSKEIIbIX JJIEKTPOHOB.
-;a
- b
+:c

Memoouueckue pekomenoayuu

Tecmwbl — 3TO BONPOCHI WM 3aJaHMsl, IPEAYCMATPUBAIOIINE KOHKPETHBIN, KpaTKUH, YETKUH OT-
BET Ha UMEIOLIUECS ITAJIOHBI OTBETOB. [IpH camocTosTeNbHOM OArOTOBKE K TECTUPOBAHUIO CTYJIEHTY
HE00X0/IUMO:
a) TOTOBSICh K TECTHUPOBAHUIO, MPOPadOTaTh MH(POPMAIMOHHBIN MaTepuaj MO JUCIUIUIMHE.
[TpoKOHCYIBTHPOBATHCS C NMPENOAABATENIEM I10 BOIIPOCY BbIOOpa ydeOHOU IUTEPATYpPHI;
0) 4eTKO BBISICHUTE BCE YCJIOBUS TECTUPOBAHMS 3apaHee. 3HATh, CKOJIbKO TecToB Bam Oyner
IPEIOKEHO, CKOJIbKO BPEMEHH OTBOAMTCS HA TECTUPOBAHME, KAKOBA CUCTEMA OLIEHKU PE3YJIbTaTOB U
T.J.
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B) MpHCTyMas K paboTe ¢ TecTaMH, BHUMATEIbHO U JI0 KOHIA MMPOYTUTE BOIPOC U IIpesyiarae-
MbI€ BapHaHThl OTBETOB. BriOepuTe mpaBuiibHbIC (MX MOXET OBITh HECKOJIBKO). Ha oTaensHOM HCTKE
OTBETOB BBHIMHIIUTE U(PY BOIpoca U OYKBBI, COOTBETCTBYIOIIHE TPABUIBLHBIM OTBETaM;

') B Mpoliecce pEelIeHUs KeNaTesIbHO MPUMEHITh HECKOJIBKO MOJXOJO0B B PEIICHUU 3aJaHHUS.
OTO MO3BOJSIET MAaKCHMaJIbHO TMOKO ONEpUpPOBAaTh METOJAMH PELICHUS, HAXOAs KaXAbld pa3 ONTH-
MaJIbHBIH BapHaHT.

1) ecinu Bbl BeTpeTuim upe3BblYaiiHO TPYAHBIHN 171 Bac Bonpoc, He TpaTbTe MHOIO BPEMEHHU Ha
Hero. [lepexoaute k Ipyrum tectam. BepHurech kK TpyAHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeNbHO OCTaBbTE BpEMs MJIsi MPOBEPKU OTBETOB, YTOOBI M30€kKaTh MEXaHHYECKUX
OIINOOK.

Kpumepuu oyenueanus

Tabmuna 8. Kpumepuu oyenusanus pe3yibmamos mecmuposansl

Onenka
HEYIOBJICTBOPUTEIHHO YIIOBJICTBOPUTEIILHO XOpOIIIOo OTJIMYHO
0 6amnoB 3 damta 4 Gamnna 5 GamioB
Menee 50 % mnpaBwibHO BBI- | 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

(Konmponupyemasn komnemenyus [1K-3)

JlaGopaTOpHBI IPAKTUKYM SIBJIIETCS BAKHBIM 3JIEMEHTOM O0y4YEeHHMs, T.K. IPUBUBAET HABBIKU
CaMOCTOSITENIbHOW PadOThI HA PA3TMYHOM JIAOOPAaTOPHOM 000PYOBAHNH, YMEHHE TIOIH30BATHCS Pa3-
JUYHBIMU U3MEPUTEIbHBIMU PUOOPAMHU U HHCTPYMEHTAMHU, IPAKTUYECKOTO0 OCBOEHHSI pa3IMYHbIMU
METOJMKAaMU U3MEpPEHUs MapaMeTpoB MaTeprasioB. B pamkax IUCHUIUIMHBI CTYACHTHI JIOJIKHBI 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.I1. 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

«/3mepeHre 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.

Konmponvnwvie sonpocwl u 3a0anus ona donycka u coadu pabomoi

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

2. [IpuBeaute cxemy J1abopaTOPHOTO CTEHAA JUIsl U3MEPEHNUS] BpEMEHH JKU3HU HOCUTENEeH 3apsia.
3. Ilepeuncinre MEXaHNU3MBI OTJIOLIEHUS U JJAlTe KPATKYI0 XapaKTEPUCTHKY.

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

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

6.UTo Takoe BpeMsl KU3HU HOCUTEIIEH 3apsaa’?

7. JlaiiTe onpenenenue u3nydaTeabHON U 0€3U3TydaTebHOM peKoMOMHALINY.

8. KakoBbI ocHOBHBIE MeXaHNU3Mbl pekoMOuHaun HH3?

9. BriBequTE BhIpakeHUE, OMMCHIBAOIIEE CI1aj] (POTOMPOBOIUMOCTH.

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

Memoouueckue pexomenoayuu
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[lepen HayamoM 1a00paTOPHOTO MPAKTUKyMa MPOBOAUTHCS BBOJHOE 3aHsATHE. B pamkax BBOA-
HOTO 3aHATHUS CTYACHTHI 3HAKOMATCS C JIaOOpaTopuei, MPOXOAsAT BBOJHBIA MHCTPYKTAX 110 TEXHUKE
6e30macHoi paboTHI C U3MEPUTETHHBIM 000PYAOBaHUEM U TIOXKAPHOU OE30MIACHOCTH, 0 HUX JOBOISAT-
Csl LeJIM U 3a/laud MPaKTHUKyMa, OPraHM3alus U MOPAJOK BBINOJHEHUs paboT. IIpum Heobxoxumoctu
(bopMHpYIOTCS KOMAHIBI 7Sl BBIIOJTHEHUS PadOT MaJIbIMU TPYIIIaAMHU.

Beinonnenune kaxxaoi 1ab0paTOpHOM pabOThI CKIIABIBACTCS U3 CIEAYIOUIMX 3TAIOB.

1. CamocrosiTe/ibHasi MOATOTOBKA CTYAeHTOB K padore. Ilepen Hauamom paboOThl CTYIEHTHI
JIOJDKHBI YETKO MPEACTaBIATh cede 1elb padoThl, 3HATh CXEMY, METOJl U3MEPEHHUs, (PU3UUECKYIO CyLI-
HOCTh OKMJAE€MBIX PE3ynbTaToB. JlOobKeH OBITh MOATOTOBJIEH MPOTOKOJN HM3MEPEHHMH, COJEpKarluil
TaOJIUIIBI U1 3aMIUCH Pe3yJbTaTOB U3MEPEHUIN U OCHOBHBIE pacueTHble (popMyibl. CTyeHTHI, HE TOA-
TOTOBHBIIHUECS K pabOTe B COOTBETCTBHH C STHMHU TPEOOBAHHUSIMH, K BBINOJIHEHUIO PabOTHI HE JOIyC-
KaroTCsl.

2. IIpoBenenne IKcepuMeHTA. DTOT 3Tall OCYLIECTBIISETCS B COOTBETCTBUU C METOIUYECKUMU
yKa3aHUsMH, KOTOpBIE COJepKaTcs B ONMCAaHMM K Kaxaoil pabore. JlabopaTtopHble M3MepeHMs Ha
CTEHJIE CTYJCHT MOXET HauaTh TOJBKO IOCJe cOOECEeIOBaHUS C MPENoIaBaTeNIeM U MOIY4YEeHHUS COOT-
BETCTBYIOIIETO Joycka. JItoOble M3MeHEeHus B CXeMe MPOBOJATCS MPU OTKIIOYEHUH CXEMBbl OT UCTOY-
HUKa HanpsokeHus. Pe3ynbraTel H3MepeHus MpoBepstoTes npenonasareneM. [Ipu padote B mabopato-
pUM HEOOXOUMO CTPOTO BBINOJIHATH BCE MPABUIJIa TEXHUKU O€30MaCHOCTH M yKa3aHUs IpernojaBare-
T8l

3. CocraBJ/ieHHe 0TUYETA O MPoAeJaHHON padoTe. OTYET JOJDKEH COAEPkKATh UCUEPIBIBAIOIINE
JTaHHbIE, KaK O 11eJIM padoThl, TaK U O pe3yJbTaTaxX B CIEIYIOIIEH [10CIEJ0BATEIbHOCTHU:

— 3aJaHuE;

— CX€Ma YCTaHOBKHU M OIMCAHUE METOJUKU U3MEPEHU;

— IEPBUYHBIE SKCIIEPUMEHTAJIbHbBIE PE3YNbTAThI 32 MOIUCHIO IPEN01aBaTENs;

— pe3ysbTaThl KOMIBIOTEPHONH OOpaOOTKHM SKCIEPUMEHTAIbHBIX JaHHBIX, BKIIIOYas rpa-
bukn, TAOIUIIBL;

— oOmue BBIBOABI O paboTe U 3aKII0YEHUE, O KAaUeCTBE UCCIIC0OBAaHHBIX MAaTEpHAIIOB.

TekcT oTyeTa J0JKEH ObITh HAITUCAH aKKYpPAaTHO M pa300pUMBO OT PYKU WJIM MPEACTaBIEH B BU-
JIe pacrevyarky, Mocjiae KOMIbIOTEPHOU BepcTKU. B 000ux cilydasx TEKCT AOKEH MPEACTaBIATh COO0M
JIOTMYECKOE M3JI0KEHHE cyllecTBa Bonpoca. Hegomyctumo npusenenue ¢popmys, Tabnui 6e3 pasbsic-
HEeHUl Bcex 0003HaueHUI U cokpaieHuil. OTyeT 10JIKeH ObITh MOHATEH M KaX10r0 YUTAoIEero 0e3
KaKHUX-JTM0O0 JIOTIOJIHUTENBHBIX BOMPOCOB K COCTABUTENSIM OTUETA.

Kpumepuu oyenueanus

OrneHHnBarOTCS CIEAYIOIIKE 3TAMbI J1JaO0OPaTOPHOM PabOTHI:
1. BolnosHeHue 3KCepuMEHTaIbHON YacTH paboTHI.
2. O6paboTKa pe3yabTaTOB U MOJrOTOBKA OTYETA O BHIMOJIHEHHON paboTe.
3. 3amuTa pe3ynbTaThl 1aO0opaTOpHON pabOTHI.

CryneHT BBIMOJHUBIIMN M 3allMTHBIIUN Bce Ja00OpaTOpHbIE PaOOTHI MO TUCLHMILIMHE MOIYy4YaeT B
koHile cemectpa 21 6amn. Kaxmas nmabopaTopHas paboTa B 3aBUCHUMOCTH OT CTETIEHH CIIOKHOCTH H
Ba)XHOCTH Te€MbI OlleHHBaeTcs MHIuBUAyanbHbIM 6aiioM (K). IlIkana oneHnBaHus 1a00paTOpHBIX pa-
00T ycTaHaBJIMBAETCS B Ha4Yajie CEMECTpa U JOBOJUTCS JI0 CBEACHUS O0YJarOIINXCS CTYACHTOB.

Tabnuma 9. Memoouka oyenugarnue 8bINOIHEHUS IMANO8 1AOOPAMOPHOU 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 — konmuyectBo 6ayuioB, OTBOAMMOE B paMKaxX PEHTHHIOBOM CHCTEMBI Ha JTAHHYIO
paboTy, KOTOpOe onpeeseTcs MpenoiaBaTesieM B Hayaje Ja00paTOpHOro Kypca.

5.4. Ilpome:kyTOUYHAS aTTECTALMS

(Konmponupyemas komnemenyus I1K-3)

M3yyenne qUCIUIUIMHBI 3aBEPIIACTCA YCTHBIM 3K3aMeHOM. [IpuMepHBIi iepedyeHb OCHOBHBIX

BOITPOCOB, BBIHOCUMBIX Ha 3K3aMCH IIPUBCACH HUXKC:

1.

2.

(98]

11.
12.
13.

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

. Konrakr MCTAJUI-TIOJTYIIPOBOJHUK: SHCPIrETUICCKUC TUAI'PAMMBI, CBOICTBA U MMPUMCHCHUC.
22.

21

23.

24.

25.
26.

[Tonste XMMUYECKON cBs3HU. Bunbl xumudeckoil cBsizu. OCHOBHBIE OCOOEHHOCTH M XapaKTepH-
CTHKHU.

[ToHsiTHE KPUCTAJUIMUECKON pELIETKU. DJIEMEHTapHas siueliKa U €€ XapaKTepUCTUKU. Tuibl Kpu-
cTajuinyeckux cucreM. Pemerku bpase. Crioco6 onucanus kpucramiorpadpuyeckux mIoCKoCTe U
HaIpaBJICHUN

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

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

[Tonsitue dazoBoro npoctpancTBa. [IIOTHOCTE AMEKTPOHHBIX cocTosHUE. Pacnipenenenne @epmu-
Hupaka, MakcBenna-bonbiiMana 1 0COOEHHOCTH UX PUMEHEHUS.

OcCHOBHBIE TIOJIOKEHUSI YYEHUS O BJIEKTPOIPOBOJHOCTU METAIJIOB B paMKaxX KJIACCUYECKOTO H
KBaHTOBOT'O IOJXO/0B.

TemnepaTtypHas 3aBUCHUMOCTb YIEIBHOIO COPOTUBIICHHUS IIPOBOAHUKOB.

BausiHue cTpyKTYpHBIX Je(EeKTOB Ha YAeIbHOE COIPOTHBIEHUE MPOBOAHUKOB. IIpaBuiio Maruc-
ceHna, Hopareiima u Jlunge.

DJeKTpUYecKre CBOMCTBA TOHKMX METANIMYECKUX IJICHOK. Pa3mepHslit 3 dekT.

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

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

MerTasibl BBICOKON IPOBOJAUMOCTH: CBOWCTBA U IIPUMEHEHHUE.

MeTauiel 1 METAITMYECKHE CIUIaBBI BRICOKOTO COMPOTHBIICHUS: CBOMCTBA U TPUMCHEHHE.
CobctBenHble TONyNpoBoAHUKNA. CTaTUCTUKAa HOcHUTeNel 3apsaa. TemmeparypHas 3aBUCUMOCTH
ypoBHs ®epmu.

[TpumecHbie monynpoBoaHukH. CTaTHUCTHKA HOcHUTeNell 3apsnga. TemmepaTypHas 3aBUCHUMOCTH
ypoBHs Depmu. Y CIOBUE ANEKTPOHEUTPATIBHOCTH.

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

HepaBHOBecHbIE HOCUTENH 3apsiia U MEXaHU3MbI UX PEKOMOMHAIINU.

B3aumoielicTBrE MOYIIPOBOJHUKOB C JJICKTPOMArHUTHBIM U3ITydeHHEM. MeXaHH3MBbI TIOTJIOIIC-
HUSl CBeTa MONyHpoBoAHUKaMH. CHeKTpalibHas 3aBUCHMOCTh Kod(duimenta nmoriomenus. Kpait
dbyHmamMeHTaNbHOTO TorioiieHus. 3akoH byrepa — JlamGepra - bepa.

DoTONPOBOAUMOCTH MOTYIPOBOAHUKOB. Penakcarus ¢oTonpoBOANMOCTH.

DIEKTPONPOBOJHOCTE TOTYITPOBOTHUKOB B CHUIBHBIX AJICKTPpUUISCKUX MOIsX. [loeBbie 3 (heKTh.
Oddext ['anHa u 06acTH MPUMEHEHUS

TepMoraapBaHOMarHUTHBIC Y3(P(EKTH B META/UIAX M ITOTYIIPOBOHUKOBBIX MaTepHaIax.

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

Jwusnexrpudeckas npoHUIaeMocTh. [loHsATHE MosipU3auy JUIIEKTPUKOB. MeXaHU3MBbl MOJISAPHU-
3a1uu.

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

AKTHBHBIE AU3IEKTpUKH. [IpuMeHeHne B n3nenusax QyHKINOHATBHON 31EKTPOHUKH.

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

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

29. MaruuToMsrkue MaTepuasbl: CBOMCTBA U IPUMEHEHHE.

30. MarauToTBEpAbIe MaTEpUasbl: CBOMCTBA U IPUMEHEHUE.

Memoouueckue pexomenoayuu

[ToaroroBka CTYAEHTOB K 3K3aMEHY BKIIOYAET NMPOPAOOTKY JIEKIUH, B TEYEHHE CEeMecTpa U
HCMMOCPCACTBCHHYIO ITIOATOTOBKY B IHU, NPCAIICCTBYIOINEC 5K3aMCHY, BKJItO4Yasd, IOAIOTOBKY K KOJLJIO-
KBHyMaM, TECTHPOBAHHIO, BHIIIOJIHEHHIO J1a00OPAaTOPHBIX paboT M UX 3aIIUTY.

I[HSI MOATOTOBKH K OTBCTAM Ha 3K3aMCHAIIMOHHBIC BOIIPOCHI (OHI/I BBIAAKOTCA B KOHIIEC CEMCCT-
pa) CTYZICHT JIOJDKEH UCIIONB30BaTh HE TOJIBKO KYpC JIEKIMH, HO U OCHOBHYIO U JIOTIOJHUTEIBHYIO JTH-
TCpaTypy AJId BBIpa6OTKI/I YMCHHA AaBaTb pa3BCPHYTHIC OTBCTHI HA ITOCTABJICHHBLIC BOIIPOCHI.

B Xxone moAroToBkH K 9K3aMEHY CTYAEHTY HEoOXoauMo oOpamiaTh BHUMaHHE HE TOJIBKO Ha
YPOBCHBb 3allOMHUHAHUSA, HO U HAa CTCIICHb ITOHMMAaHHA N3Yy4aCMbIX BOIIPOCOB. MexaHNYeCcKOe 3aIIOMM-
HaHUE YHCIIOBBIX 3HAUYCHHH XapaKTEPHCTUK MaTEPHAJIOB HE PEKOMEHIYETCS, HO CTYACHT JOJDKEH OT-
YCTJIIMBO MPCACTABJIATH cebe MOPAOK 3THUX BCIUYMH. HeHOCpeZICTBeHHa?I IMOoATOTOBKA CTYACHTA K 3K-
3aMEHy JIOJDKHA B Pa3yMHBIX MPOIMOPLHIX COYETaTh M 3allOMHHAHHE, U IMOHWMaHUE MPOTPAMMHOTO
MarepHania.

Kpumepuu oyenueanus

[To uroram sK3amMeHa CTyJIEHTY, U3 MaKCHMaJIbHOIO KOJIMYECTBA 0ayuioB, KoTopoe coctaniser 30,

BBICTaBJIAETCS:

1)ot 27 mo 30 GayioB, eciy BIIaJeeT MPOrPAMMHBIM MATEPUAIIOM TI0 AUCIHUILTAHE B TIOJTHOM
00BbeMe; JOCTATOYHO INTyOOKO OCMBICIMBAET AUCHUILIMHY, HCUEPIIBIBAIOIIE OTBEYAET Ha BCE BONPOCHI;
yMeeT aHaIM3UPOBaTh, CPABHUBATh, KJIACCU(PHUIIMPOBATH, 00001IaTh, KOHKPETU3UPOBATHh U CHCTEMATH-
3MpOBaTh U3yYECHHBIH MaTepHall, yCTaHaBIMBATh IPUUUHHO-CJIEICTBEHHBIE CBA3U; YETKO (POPMUPYET
OTBETHI;

2)ot 24 1o 26 6an1oB, €ciaM BiaieeT MPOrpaMMHBIM MaTEpUAIOM ITOYTH B ITOJIHOM 00beMe
(MMeIOTCS TPOOEITBI TOJTBKO B HEKOTOPHIX OCOOEHHO CIIOKHBIX pa3iesax); CAMOCTOSATEIBHO H OTYACTH
IPY HaBOJAIIMX BOMPOCAX JaeT MOJHOLEHHbIE OTBETHI HA BOIIPOCHI; HE BCEr/a BhIAEIAET Haubosee
CYIIIECTBEHHBIE, HE JIOIYCKAaeT BMECTE C TEM CEPbE3HBIX OMMOOK B OTBETAX;

3)ot 15 o 23 6amioB, eciu BiageeT OCHOBHBIM 00bEMOM IPOTrPaMMHOT0 MaTepuaa 1o AUCIH-
TUTAHE; TIPOSIBIISIET 3aTPYAHEHUS B CAMOCTOSITETIHHBIX OTBETaX, ONEPUPYET HETOYHBIMH (HOPMYITHPOB-
KaMU; B IIPOLIECCEe OTBETOB JIOMYCKAeT OLIMOKH IO CYIIECTBY BOIIPOCOB.

B cnydasx, korga oOydaromuiicss He OCBOMI 00s3aTeNIbHBI MUHUMYM MTPOTPAMMHOTO MaTepHua-
Ja Mo JUCLHUIUIMHE, HE CIIOCOOEH OTBETUTH Ha BOMPOCHI JJa’ke MPH JIOTIOHUTENIBHBIX HAaBOJSAIINX BO-
npocax, BeicTaBisieTcss 0 6amioB. CTyneHT, HepoOpaBmuii 36 6aJIJIOB B X0/Ie TEKYIIETO U pyOSKHOTO
KOHTPOJIS, K 9K3aMeHY He Jonyckaercs. Huke npuBeeHbl KpUTEPUU U TTOKa3aTeNu OLEHUBAHUS IPO-
MEXYTOYHOM aTTeCTalH.

Tabmuma 10. Kpumepuu u nokazamenu oyeHUBAHUS NPOMENHCYMOYHOU AMmMeCmayuu

[Ixana mo TpaguIMOHHON MATHOALTEHOM CUCTEME

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, ONpeae/asiionue npoue1ypbl ONeHNBAHUS 3HAHUIA,

yMeHHﬁ, HAaBbIKOB U OIIbITA J€ATCJIBbHOCTH

Tabmuna 11. Pezyremamol oceoenus yueOHoU OUCYUNIUHDBL, NOOTedCaujue NPosepKe

PesyabTaTsl 00y-
YeHHUs
(KoMIeTeHIIUN)

OcHOBHBIE IOKA3aTeJIU OLEHKH
pe3yJbTaTOB 00yUYeHUst

Cnocoden  mpoBo-
AUTH AHAJN3 TPHU-
4yuH Opaka npum m3-
TOTOBJIEGHHUH H3Je-
JUIA  MHKPO)JJIEeK-
TPOHMKHM U J1aBaTh
peKoMeHJaluu 110
HX YCTPAHEHUIO H
NnpeaynpexKIeHno -
(I1K-3):

v' TIK-3.1 Bbss-
JISICT TEXHOJIOTUYe-
ckue (pakTopbl BbI-
3BIBAIOIIHE I10-
TPEIIHOCTH U3T0-
TOBJICHUS H3ICITUN
MUKPORJICKTPOHHUKH.

v’ TIK-3.2. laer
MPEJI0KEHUS 110
JTUKBHUIAIIMK Opaka
B MPOU3BOJICTBE U3-
JENI MUKPODJIEK-
TPOHUKH.

v TIK-3.3. IIpen-
JIaracT BHCCCHHUE
N3MEHEHUH B TEX-
rpotiecc.

3Harth:

- OCHOBHBIE paJIiOMaTepHaIbl U PAIMOKOMIIOHEHTHI, UX HA3HAUCHUE U
xapaktepuctuku(31);

- OCHOBHBIE THUITBI 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 MaTepUasIOB IIPH perlie-
HUU 3a]1a4 TPOEKTUPOBAHUS U TEXHOJIOTHU U3JIEIUIA U YCTPONCTB pauo-
TexHudyeckux cucrem(yY1);

- OCYIIECTBJIATH COOp M aHATU3 JAHHBIX 110 PYHKIIMOHATBHBIM 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 YYETOM CBOMCTB MAaTEPHAIIOB M PUINICCKUX OCO-
OEHHOCTEH JEKTPOHHBIX KOMIOHEHTOB(Y 3).

Baapern:

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

- METOJIaMH DKCIIEPUMEHTAJIbHBIX HCCIEN0BaHNI TapaMETPOB U XapaKTe-
PUCTHK TaCCUBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX cpeAcTB(B2);

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

- IpaBUJIAMU U METOJJaMU MOHTa)a, HaCTPONKHU U PEryJIMpPOBKU 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.JlabopaTopHbie 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, Ta6:m. 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. Oxzamen(cMm., pa3a.s,
Ta6:m1.10)

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

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

4.9k3amen pabome. (cM., pa3.s, pasn.5, Tab6n.7)

(cm., pasn.5, Tab6m.10) Ta61.9) 4. Dxzamen(cm., pas3a.s,
3. Tecmuposarnue(cM., Ta61.10)

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

HBI BKJIKOUYAET YEThIPE YPOBHS:

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

JIM00 YaCTUYHOM C(i)OpMI/IpOBaHHOCTBI-O 3JICMCHTOB KOMHCTCHHHﬁ;

® 0a306blil YPOBeHb (OYEeHKA «Y008IemBOPpUMENbHOY) IBISCTCS 00s13aTEIBHBIM JIJIST BCEX
00yJaromuXcsl 10 3aBEPIICHUU OCBOCHUS JUCIUTUINHBI, B IICJIOM 3JICMCHTHI KOMITCTCHIIUI

chOpMUPOBAHBI;

® IPOOBUHY MBI YPOBEHb (OYEHKA «XOPOULO») XAPAKTEPU3YETCs MIPEBBIIIICHHEM MUHUMAJIb-
HBIX XapaKTePUCTUK CPOPMHUPOBAHHOCTH KOMIICTCHIIMHU T10 3aBEPIICHUN OCBOCHHS TUCITH-

IIJTMHBI,

® 8bICOKULL YPOBEHb (OYEHKA «OMAUYHO)») XAPAKTEPU3YETCSI MAKCUMAJIbHO BO3MOKHOM BbI-
PaXEHHOCTHIO KOMIIETCHIIMN U SIBJISIETCS] BAXKHBIM KQYECTBEHHBIM OPUEHTHUPOM JIJIsI CAMO-

COBCPUICHCTBOBAHUA.

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

OCBOCHMS 3JIEMEHTOB KOMIETECHIIMI 3aKPCILUICHHBIMU 34 ﬂHCHHHHHHOﬁ.

Tabmuna 13. Obwue xapakmepucmuku noxazamenet 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-
Ipejesax H3y4aeMoH | CTBEHHBIX M HCCIEN0-

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

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

«Xopomo» 3Haet (aKThl, IPUH- Obnagaer Auana3oHOM | AanTUpyeT CBOE I0-
(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 nosierBoputenbHO» | 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 .

«HeynosnerBoputenbHO» | OTpHIBOUHBIC 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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n3y4aeMoil 00IacTH. obacTu, coBepIaeT JIACTH JTaKe IO/ PYKO-
OINOKHU. BOJICTBOM

8. YueOHO-MeTOAMYECKOE 00ecneyeHHe TUCIUILINHbBI

OcHognasa numepamypa
1. ITaceiakoB, B. B. Marepuainsl anektponHoi texuuku: yue6. / B. B. Ilaceiakos, B. C. CopokuH. - 5-
e u3 ., crepeotut. - CII6.; M.; Kpacnonap: Jlans, 2003. - 367 ¢.(475k3)
2. Matepwualibl 3JI€KTPOHHBIX CPEACTB [DNEKTPOHHBIN pecypc| : yueOHoe mocoodue / FO. A. I'atuun, B.
JI. Tkamuy, I1. A. Kamaes [u ap.]. — DaexTpoH. TekctoBbie gannbie. — CII6. : YauBepcurer UTMO,
2010. — 112 ¢. — 2227-8397. — Pexxum noctyna: http://www.iprbookshop.ru/67263.html
3.JIeroctae, H. C. Marepuaisl 3J€KTPOHHON TEXHUKHU [DIEKTPOHHBIN pecypc] : yueOHoe mocobue /
H. C. JleroctaeB. — DJIeKTPOH. TEKCTOBbIE JIaHHbIE. — Tomck : ToMCKUI1 TOCy1apCTBEHHbBI YHUBEP-
CUTET CUCTEM YIMPABICHUS U paguodyieKTpoHuku, 2014. — 239 c. — 978-5-86889-679-8. — Pexum
noctyna: http://www.iprbookshop.ru/72057.html

Lononnumenvnasn numepamypa

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

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

3. DneKTpoTeXHUYECKHUE MaTepraibl u uaenus: cinpaBounuk / U. Y. Amues, C. I'. Kanranosa. -

M. : PaquoCodrt, 2005. — 350.

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

5. TaeB JI.C., Temes P.I11I. Marepuansi snektponHoi Texuuku. Yacts 1. Yuebnoe nznanue. - Hamnb-
yuk: Kab. — bank. Yu - T, 2001, 63c.

6. I'aeB J1.C. Marepuaisl 371€KTpOHHONW TeXHUKH. MeToudyeckue pa3paboTKy 10 TeMaM U BOIpocam,
BBIHOCHMBIM Ha CAMOCTOSITENIbHYIO Pa0OTy CTyAeHTOB. YuyeOHoe u3nanue. -Hanpunk: Kab. — bank. Yu
- T, 2002, 63c

7.T'aeB JI.C. , Temes P.III. MaTepuansl 351eKTpOHHON TeXHUKHU. TecToBbIE 3aJaHUs I KOHTPOJIS
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 nmpaBoBas cuctema «[ apanT».

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

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

5. DneKTpOoHHBIE BEpCUH KypHaNOB: “@u3nka TBepaoro tena”, “KypHan TexHundeckon Gpusnku”,
“IlncbMa B sKypHaAJI TEXHUYECKOH pu3uku”, “Dusnka u TEXHUKA MMOTYITPOBOHUKOB”
http://journals.ioffe.ru.

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

9. IIporpamMHoe obecrieyeHne COBpeMeHHbIX
HH(OPMANMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTH I

1. CTyIeHTbI UMEIOT IOCTYI K €AMHOMY 00pa3oBaTeIbHOMY MOPTAJTy, TJIe MOTYT B OTKPBITOM JIOCTYTIE
M0JIb30BATHCS PECYpCcaMU yueOHO-METOINYECKON JTUTEepaTyphl, IBISIOIIMMUCS pa3paboTKaMu Bedy-
mux BY30B Poccumn.

2. JInst peUTHHTOBOTO KOHTPOJIS UCTIONB3YETCSl CUCTEMa KOMITBIOTEPHOTO TECTUPOBAHUsI Ha Oa3e mpo-
rpamMmmHoro obecrieuenust Moodle.

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

paboTKy SKCTIIEpUMEHTANIBHBIX JAaHHBIX ¢ IPIMEHEHHEM MTPorpaMMHBIX TakeToB Microsoft Exell,
MathCad..
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4. B pamkax obecrieueHus: IPUMEHEHUSI KOMITBIOTEPHBIX TEXHOJIOTUH B 00pa30BaTeIbHOM MPOLIECCe
UMEIOTCA CIEeLHaTU3MPOBAHHBIE KOMITBIOTEPHBIX KJIacca ¢ COBPEMEHHBIM IIPOrPaMMHBIM 00€CIICUeHH-
€M U UMEIOIIUM BbIX0J B MIHTEpHET.

10. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne padoTbl

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

e CrEIUAIM3NPOBAHHAS AYAUTOPUS, UCIOIb3yeMas MpU MPOBEJCHUM 3aHITUM JIEKIIMOHHOTO
trna Ne238, pacronokeHnas mo aapecy: 360004, KabapauHo-bankapckas pecryonuka, T.
Hampuuk, yn. UepnbimeBckoro, 175, ydeOHbI Kopiyc yHuBepcuteTa Nod (ODMD), ocHa-
LIEHHAS! MYJIbTUMEINIHBIM IPOEKTOPOM M KOMIUIEKTOM aIiaparypbl, IO3BOJISIOIIEH 1EMOH-
CTPUPOBATh TEKCTOBBIE U rpaUyecKre MaTepualbl,

e pabouee MECTO IIPENOAABaTENS;

e paboune MecTa CTy/IEHTOB;

e MenoBas J0cKa.

MyneTMeuiiHas Npe3eHTalMs, COIPOBOKAAIOIIAS JIEKLIMIO, [TO3BOJISIET MPENOAABATENIO AKLIEHTH-
pOBaTh BHUMAHUE CTYACHUECKON ayJUTOPUH Ha KITFOUEBBIX BOMPOCAX JICKIIUH.

JucrimummHaa obecredeHa:

® TECTOBBIM MaTepHalaMH B 3JIEKTPOHHOM oOyuarome cucreme «Moodley (OTKpbITBINA yHH-
BEPCHUTET);

®  KHIDKHBIM ()OHJIOM OHOJIOTEKH;

®  DJIEKTPOHHBIMHU BEPCUSIMH JICKIIUIA 1 Y4COHUKOB.

JucuumnnuHa obecreueHa:

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

® KHWXHBIM (POHJIOM OMOJINOTEKY;

® DIIEKTPOHHBIMU BEPCUSIMHU JICKIIUI 1 YI€OHUKOB.

JlaGoparTopHble 3aHATHS MO TUCIUILUIMHE MPOBOASTCS B JlabopaTopuu «Marepuaibl U KOMIIO-
HEHTbl TBEPJOTEIbHOU 3JEKTPOHUKH» U «TeXHOJOrus (PyHKIMOHAIBHBIX MaTEpUajoB U CTPYKTYP
3JIEKTPOHUKHUY, OCHAILIEHHOHN CIEAYIOIUM 000pYA0BaHUEM U U3MEPUTEIbHON TEXHUKOM:

1. JITaGopaTopHBIi CTEH/ 110 U3YYEHUIO TEPMOAJIEKTPUUECKHUX SBICHUI.

. YCcTaHOBKa MarHeTpOHHOT'O PaclbUICHUsI MaTepHUajoB

. YcTaHOBKa BaKyyM-TE€pMUYECKOTO HANBUIEHNUS TOHKUX IIJIEHOK

. YcTaHOBKa JUIsl U3MEPEHHUS yI€IbHOTO CONPOTUBIIEHUSI TOHKHUX IUIEHOK.

. JJabopaTopHBbIi CTEH] U3y4YE€HUSI MATHUTHBIX CBOMCTB.

. JJabopaTopHBI# CTEH/] 10 U3MEPEHUIO YJIEIBHOTO COMPOTUBIICHNUS METOAOM 4-X 30H/10B.

6. JIabopaTOpHBIN CTEH/ MO W3MEPEHUIO BOJIbTAMIEPHBIX XapaKTEPUCTHK MOIYINPOBOJAHHUKO-
BBIX JIEMEHTOB.

7. JJaGopaTOpHBIN CTEH/ IO MIEKTPOXUMUUYECKOMY aHOTUPOBAHUIO.

8. JJabopaTopHBIi CTEH]T U3MEPEHUS TapaMETPOB MOJIYIIPOBOIHUKOBBIX MaT€pHajIoB M0 pelak-
canuu (pOTOMpPOBOIUMOCTH.

9. M3mepuTenb XapaKTepUCTUK NOTYIPOBOJHUKOBBIX TpUOOpoB JI2-56;

10. Ontrueckmii MuKpockon Beicokoro pazpemenus LATIMET-20.

11. YcraHOBKa KOHTAaKTHOM CBApKH.

12. JIabopatopnslii ctena uzmepenus 3/C Xomna.

13. LludpoBbie BOIBTMETPHI, aMIIEPMETPHI, MOCTHI IIOCTOSIHHOTO M MIEPEMEHHOT0 TOKa, TeHepa-
TOPBI, OCHIIITIOrpadbl, ICTOYHUKH MUTAHUS, MYIbTUMETPHI U AP.

14. T[IK-4 .

15. HoytOyk- 1 mi.

16. Ontnuecknii Mukpockon MBC-1.

CryneHTsl UMEIOT AocTyn 4yepe3 VHTepHeT AocTyn K 3/eKTpoHHOU olydaroreit cucreme «Moodley
(OTKpBITHI YHHBEPCUTET), KOTOpasi IO3BOJISIET pa3MeliaTh MEKTPOHHBIE YUeOHbIE KYpChl B CBOOOTHOM JI0-
CTyIIE JJIsI CTYZIEHTOB YHHUBEPCHUTETA.

DN B~ W W
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IIpu npoBeneHny 3aHATHN JIEKLIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATUN UCIIONIB3YFOTCS:
JUUEH3UOHHOE RPOZPAMMHOE 0Decneuenue u c60000H0 PACHPOCMPAHAEMbIE 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, norosop Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar ot 20.04.2009, ceprudu-
kar ot 18.06.2008, cepruduxar ot 12.10.2007, ceprudukar ot 14.03.2007;

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

Mozilla Firefox muensus: GPL/LGPL/MPL, Google Chrome nwiieH3ust: mpeaocTaBisieTcs
OecIulaTHO Ha YCIIOBHSX JIMIIEH3MOHHBIX COIVIAIICHUH HA MPOrpaMMHOE 00ECTICUeHHe C OT-
KPBITHIM UCXOTHBIM KOJIOM 110 ajipecy https://code.google.com/intl/ru/chromium/terms.html.

JI1st CTYIEHTOB ¢ OrpaHUMYEHHBIMU BO3MOYKHOCTSIMU 3710POBbsI CO3/1aHbI CHIEUAIBHBIE YCIIOBUS JUIS
nostydeHust oopazoBanus. Crenuanu3upoBaHHOE MOMEIIEHUE Ul WHBAIMIOB PACIONIOKEHO IO ajpecy:
360004, KabapmuHo-bankapckas pecryonmka, T. Hanmpuwk, yi. UepasimeBckoro, 173, raBHBIN yaeOHBIN
KOpITYC YHUBEpcHUTETa, ayauTopust Nel45.

B nensx 1ocTynmHOCTH MOTy4YeHHUs BBICLIETO 00pa30BaHMsl 110 00pa30BaTelIbHbIM IIpOrpaMMaM HHBa-
JIMAMU U JTUL[AMU ¢ OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI YHUBEPCUTETOM 00€CIIEUNBACTCSL:

® aIbTEPHATUBHOM BepCcHel O(UITMATBHOTO caifTta B ceTH «HTepHeT IS CIIab0BUIAIINX;
® IPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOIIETO O0YYAIOIIEMYCsI HEOOXOIMMYO TTOMOIITb;
® ISl ’HBAJIMIIOB U JIUI] C OTPAaHUYEHHBIMHI BO3MOKHOCTSIMH 37I0POBBS TI0 CITYXY — JTyOJIMPOBAaHUE BCITYX

CIIPaBOYHON MH(OPMAIMY O PACTICAHNN yIeOHBIX 3aHATHIA; 0OeCTICYeHNE HaICKAIIMMHU 3BYKOBBI-

MM CpeJICTBAMH BOCIIPOU3BEICHNUS MH(POpMAIHY;

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

JIBUIaTEIbHOI'O amlapara, Co3/laHbl MaTepHaIbHO-TEXHUYECKHUE YCIIOBUS 0OECIICUMBAIOIINE BO3MOXK-

HOCTb OECIIPENATCTBEHHOr0 I0CTYyIa 00YJaroLIMXCsl B yueOHbIE TOMELIEHNs], OOBEKTY MUTAHUS, Tya-

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

(HaMYMe PacIIMPEHHBIX IBEPHBIX [IPOEMOB, IOPYUHEHN U APYTHX MPUCTIOCOOTICHUI).
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Jluct u3mMeHeHuii (OMOTHEHMI)
B paboueli mporpamme AUCIUTUTHHBI (MOTYIIS)

b1.B. 02 <cMATEPUAJIbI u KOMIIOHEHTBI SJIEKTPOHHbBIX CPE/ICTB»

11.03.03 — KoHCTPyHpPOBaHHE U TEXHOJIOTHS YJIEKTPOHHBIX CPEICTB
Ha 20 -20 y4eOHbIii roa

Hepequb BHOCHUMBIX

N N [Ipumeuanue
V3MEHEHUH (JIONIOJTHEHMIH)

i OnemeHT (myHkT)P 11

Obcyancoena u pekomeno0o8ana Ha 3acedanu Kageopol
AIEKTPOHUKHU U IUPPOBLIX HHHDOPMAIIMOHHBIX TEXHOIOTHH,
POTOKOJ Ne OT « » 2020 r.

3aBenyommii kadeapoi / P.II. Temes /

MTOATKCH pacumdpoBKa MOAITUCH mara
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