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VYpoBeHb 00pa3oBaHus: BbIcIIee 00pa3oBaHue - DaKkajJaBpuar

Hampaienue noarorosku / crennainbHOCTh: 28.03.01 HaHOTEXHOJI0OrMH M MUKPOCHCTEMHAsl TEXHUKA
Hanpasnennocts (mpodwiis) / cnenmanu3anvs: HAaHOTEXHOJIOTHH B IEKTPOHHKE H MUKPOCHCTEMHOM
TeXHHKe

®opma 0OyueHUs: OUHAA

QaxynsreT: @IT, PakyabTeT WIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa puznueckoii 31eKTPOHUKH

Kypc: 3

Cemectp: 5, 6

VYueOnsIii mman Haoopa 2017 roga

Pacnipenenenue pabouero BpeMeHu

No Bunpl yueOHOI nesTenbHOCTH 5 cemecTp 6 cemecTp Bcero Enuannesr
1 | Jlekmum 44 0 44 4aCcoOB
2  Ilpaktuyeckue 3aHATUSA 16 0 16 4acoB
3 Kypcooii mpoekT / kypcoBast paboTta 0 18 18 4acoB
4 Bcero ayTMTOpHBIX 3aHATUI 60 18 78 4acoB
5 W3 Hux B HHTEpaKTUBHOH (popme 24 0 24 4acoB
6 CamocrosiTenbHas padboTa 48 54 102 4acoB
7 Bcero (06e3 px3ameHa) 108 72 180 4acoB
8 IloaroroBka u ciaya dK3aMeHa 36 0 36 4acoB
9  OOmas TpyI0eMKOCTb 144 72 216 4acoB
4.0 2.0 6.0 3.E.

DK3aMeH: 5 cemecTp
KypcoBoii mpoekt / kypcoBasi pabota: 6 cemectp

Tomck 2018
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JIMCT COI'NTACOBAHUA

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCyIapCTBEHHOTO 00pa3oBarelbHOro cTaHaapTa Beiciiero oopasosanus (PI'OC BO) mo HampaBiieHHIO
noarotoBku (crenuanbHocT) 28.03.01 HaHOTEXHOIOTHMM M MUKPOCHUCTEMHAss TEXHUKA, YTBEP)KICHHOTO
06.03.2015 roma, paccMoTpeHa u ofo0peHa Ha 3aceqanuu kadeapsl DD« » 20 rona,
poToKoJ Ne

PazpaboTunku:
Accucrent kad. D IO. C. XXunuk
Houent kad. ®D B. A. MyxaueB

3aBexyrommii o0ecriednBaromei kad.
(O)C) I1. E. Tposin

Pabouast mporpamMma JUCIHUILIMHBI COTNIacoBaHa ¢ (haKyJIbTeTOM U BbIITyCKarole Kadeapoii:

Hexan ®OT A. . Bopouun

3aBeqyroNInid BEITyCKAOIIEH Kad.

(OC) II. E. Tposin
DKCHEPTHI:

JouenT kadeaps! puzndeckon
anekTpoHuku (D) H. A. Hucroenosa

[Ipodeccop kadenps! puzmueckoit
aneKkTpoHukH (D) T. . Jlanununa
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1. Heau v 3aaa4m AU CHUTLTHHBI

1.1. Heau TUCHUNIHHBI
[{enpro M3ydeHUsT AUCITUTUIMHBI SBISCTCS U3yYCHUE CTYICHTAMH OCHOBHBIX 3aKOHOB 3apOXKJICHHS
U pOC—Ta HAHOCTPYKTYpP, 4 TAKXKE CBOHCTB MAaTEpHUAliOB B IUICHOYHOM COCTOSHUH, (OpMHpOBAHHE
HaBBIKOB IIPOBEICHUS PACUYETOB YCIOBHM 3apOXKIACHUS U BIMSIHUS UX Ha CBOMCTBA IUICHOK.

1.2. 3agaum AMCHMIIMHBI
— - U3YYCHHE OCHOB pOCTa IUJICHOK M 3aBUCUMOCTU HUX CTPYKTYpPbl OT TEXHOJIOTHYECKUX
(bakTopoB;
— - U3YYCHHE OCHOBHBIX CBOMCTB METAJUIMUCCKUX, PE3UCTUBHBIX U TUAICKTPUUECKUX TUICHOK.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII

Hucunmumna «®usuka miueHouHblx HaHocTpykTyp» (B1.B.O/l.1) otHOocuTCcs K Omoky 1
(BapuaTuBHAs YacCTh).

[TpeamecTByOMMUMU TUCHUILUTMHAMY, (POPMUPYIOIIMMHU HadaJbHBIC 3HAHUS, SBISIOTCA: DPHU3MKa
IJICHOYHBIX HAHOCTPYKTYp, BakyyMHO-IJIa3MeHHbIE METOABI MOJYYEHHUS HAHOCTPYKTYyp, Maremaruka,
Maremarudeckoe MOJEIMPOBAHUE M MpOorpaMMHpoBaHue, MeToasl Maremarndyeckoil (usmnku, OCHOBBI
TEXHOJIOTHH DJIEKTPOHHOM KOMIOHEHTHOH 0a3bl, [IpoekTHpoBaHUE AIIEKTPOHHON KOMIIOHEHTHOH Oa3bl
MUKpPODJIEKTPOHUKM W MHUKPOCHUCTEMHOM TEXHHKH, TBephorenbHas dJEKTpPOHUKA, TexHosorus
MaTepuaioB MUKPO- U HAHOIIEKTPOHUKHU, Ousnka, Ou3nka KOHACHCUPOBAHHOTO COCTOSHUSA, XUMHUSL.

[locnenyromuMu  TUCHUIIMHAMUA  SABISAIOTCS:  DU3MKa  IUIGHOYHBIX — HAHOCTPYKTYP,
[Ipennumuiomnas mnpaktuka, [Ipoleccbl MHKpO- ¥ HAaHOTEXHOJOTHH, TEXHONOTHsS KpPEeMHHUEBOU
HaHOAJIEKTPOHHUKH.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHUS AUCHHMILINHBI

[Tponecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (POPMHUPOBAHUE CIIETYIOIUX KOMIETEHIUI:

—  OIIK-1 ciocoOHOCTBIO MPENCTABIIATE aACKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUH HAydHYIO
KapTHHY MUpPAa Ha OCHOBE 3HAaHUS OCHOBHBIX MOJOXXEHUH, 3aKOHOB M METO/IOB €CTECTBEHHBIX HayK U
MaTeMaTHKU;

— OIIK-2 crnocoOHOCTBIO BBISBISATH €CTECTBEHHOHAYUHYIO CYLIHOCTh MPOOJIEM, BO3HUKAIOIIUX
B XOJle NPO(PEeCCHOHATBHON IESITENbHOCTH, MPUBJIEKATh A UX PEIIEHHs] COOTBETCTBYIOLIUIM (PU3UKO-
MaTeMaTU4eCKUH ammapar;

— IIK-2 roTOBHOCTBIO IIPOBOJUTH JKCIIEPUMEHTAIIBHBIE MCCIIEOBAHNS IO CUHTE3y U aHAIU3Y
MaTepuajoB U KOMIIOHEHTOB HAaHO- 1 MUKPOCUCTEMHON TEXHUKH;

B pesynbrare u3ydeHus IUCHUIUIMHBI O0Y4atoIUNCs JOIKEH:

— 3HaTh - OCHOBHBIE 3aKOHBI OOpPa30BaHMs IUIEHOYHBIX HAHOCTPYKTYp M BIMSHHUE YCIIOBHI
3apOXKJIEHHs] Ha CBOMCTBA OTHX CTPYKTYp, pa3MepHbIi 3(@deKr; - OCHOBHbIE MeEXaHH3MBbI
ANIEKTPONPOBOAHOCTH METAUNINYECKUX U AUIIEKTPUUYECKUX TUIEHOK; - OCHOBHBIE ITPOLIECCHI, PUBOAIINIE
K Mpo00I0 TOHKOMIEHOYHBIX M /IM-CcTpyKTYp.

—  yYMeTb - PacCUMTHIBaTh OCHOBHBIE MTAPAMETPHI 3apPOXKACHUS U POCTA IUIEHOK; - PACCUUTHIBATh
OCHOBHbBIE IapaMeTphbl MPOBOMSAIINX, PE3UCTUBHBIX U JUAIEKTPUUYECKUX IIJICHOK C YYETOM Pa3MEpHOro
s dexTa U CTPYKTYpHI IUIEHOK.

— BJadeTb - METOJaMU pacyeTa W YHCIEHHOIO MOJEINPOBAHUSA (DU3HKO-XUMHUUYECKUX
MIPOLIECCOB U SIBIIEHUH, MPOTEKAIOIINX B HAHOCTPYKTYypax.

4. O0beM IMCUHUILUIMHBI M BUbI Y4eOHOH padoThl
OO6mass TpyAO€MKOCTh IUCUUIUIMHBI cocTaBisieT 6.0 3aueTHBIX €IUHUIBI M IpEICTaBlIeHa B
tabnuue 4.1.
Tabmuma 4.1 — TpynoeMKOCTh AUCITUTUTHHBI

Buael yueGHOM qesTENbHOCTH Bcero gacos CemecTpsl
5 cemecTp 6 cemecTp
AynutopHsble 3aHATH (BCEro) 78 60 18
Jlexnn 44 44
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[TpakTuueckue 3aHATHS 16 16

Kypcogoii npoekT / kypcoBas pabora 18 18

W3 HUX B MHTEpaKTUBHOU (popme 24 24

CamocrosrenbHas paboTa (Bcero) 102 48 54

BrimonHenue pacyeTHbIX paboT 16 0 16

[TonroroBka K KOHTPOJBHBIM paboTam 2 0

BrimonHenue KypcoBoro npoekra / KypcoBou 24 0 24

paboThI

BoinonHenue MHAMBUYaIbHBIX 3a1aHNAN 16 16

[TpopaboTKa JIEKITMOHHOTO MaTepuaa 12 12

CamocTosiTenbHOE U3yueHHe TeM (BOIIPOCOB) 14 0 14

TEOPETUYECKOI YacTH Kypca

[TonroroBka K MpakKTUYECKUM 3aHATHSM, 12 12 0

ceMHUHapaMm

BrinonHeHHE KOHTPOJIBHBIX padoT 6 6 0

Bcero (6e3 3x3amena) 180 108 72

IToaroroBka u cada sK3aMeHa 36 36 0

OO6miast Tpy10€MKOCTb, 4 216 144 72

3aueTHble EquHAIIB 6.0 4.0 2.0

5. Conep:xanue Iy CUMILIMHBI
5.1. Pa3nenbl AMCUMILUIMHBI M BU/BI 3aHATHI
Paznmensl AMCHMITIUHBL U BUABI 3aHATUH MPUBEICHBI B Tabuie 5.1.
Tab6muna 5.1 — Pa3neinsl AUCHUIUIMHBL U BUIBI 3aHATUIA
HazBanust pa3iefoB AUCHMILIMHEL RS rRe S B S8G e gre=s%¢g s
5 cemecTp

1 3apoxeHne U pocT TOHKUX IIEHOK 18 6 0 14 38  OIIK-1, OIIK-
2, IK-2

2 IlpoBonsdiiye miIeHKH 6 2 0 10 18  OIIK-1, OIIK-
2, IK-2

3 Pe3ucTUBHBIC IIJICHKH 10 4 0 9 23  OIIK-1, OIIK-
2, IK-2

4 JlnaneKTpudecKue MIEHKH 10 4 0 15 29  OIIK-1, OIIK-
2, IK-2

Hroro 3a cemectp 44 16 0 48 108

6 cemecTp

5 Tomyyenue 3a1anusi HA KypCOBYIO 0 0 18 2 2 OIIK-1, OIIK-

paboty 2, IIK-2

6 AHaIN3 IUTEPaTypPHI 10 TEME KYPCOBOMH 0 0 14 14 OIIK-1, OIIK-

paboThl. AHAIU3 aKTYaJIbHOCTH, HAYYHON 2, T1K-2

U TIPAaKTHYECKOW 3HAYMMOCTH

BBITIOJTHEHUSI KYPCOBOM pabOTHI.

7 BeimoiHeHne HEOOXOIUMBIX IS 0 0 16 16  OIIK-1, OIIK-

BBITIOJTHEHUSI KYPCOBOM pabOThI pacyeToB 2, IIK-2
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8 AHauU3 MOJTYyYEHHBIX PE3YJIbTaTOB 0 0 4 4 OIIK-1, OIIK-
2, IIK-2
9 BrimonHenue rpaduuecKux 0 0 8 8 OIIK-1, OIIK-
MarepHuajoB 2, IIK-2
10 Oopmiierre KypcoBoit pabOThI 0 0 10 10  OIIK-1, OIIK-
2, IIK-2
Hroro 3a cemectp 0 0 18 54 72
Utoro 44 16 18 102 180
5.2. Conep:xkanue pa3aesioB JUCHUIIMHBI (110 JEKIIUAM)
ConeprkaHue pa3ienoB TUCIUILIAH (TI0 JICKIUSAM) IPUBEACHO B Tabmwmie 5.2.
Tabmuma 5.2 — Coxeprxkanue pasaeinoB TUCIUILIAH (TI0 JISKITUSM)
HasBanus paszenos CozeprkaHue pa3ieloB TUCIMILUINHEL (0 TekimsaM) - 9 & 8.5 § 8
5 cemectp
1 3apoxaeHue u poct Ocaxnenue u3 napoBoit gasel. KonmeHcanus mieHku 18  OIIK-1,
TOHKHUX IUIEHOK Ha nox—oxkke. OOpa3zoBaHue 3apoabinieii. Poct OIIK-2,
3apOoJIbIIIe 1 00pa30BaHUE CIUIOIIHBIX MIJICHOK. [K-2
Brnusinue ycnoBuii Ha MOAJIOKKE Ha MPOIIECC
3apoJIbIIE00PAa30BaHUS U POCTA TUICHOK.
Htoro 18
2 [IpoBoasimiue tuieHku  [IpoBopsinye MIEHKH B MUKPOAJIEKTPOHHKE. 6 OIIK-1,
OcHOBHBIE XapaKTEPUCTUKU ITPOBOJSALIUX MJIEHOK. OIIK-2,
Pa3smepHnbiii 3¢ ekt B uieHkax. OCTPOBKOBbIE TIICHKH [K-2
U UX CBOWCTBA.
Htoro 6
3 Pe3suctuBHble IVICHKKM  Pe3uCTHUBHBIE MIJIEHKHU U1 TOHKOIIIEHOYHBIX 10 OIIK-1,
pe3ucTopoB. Mcnons3yemble MaTeprabl AJIs OIIK-2,
IIOJIyY€HHUS PE3UCTOPOB € Pa3IMYHBIMU HOMUHAJIAMHU [K-2
COTPOTUBIIEHUS M TEMIIEPaTypHOTO Kod(pduirenTa
conpotusnenus (TKC). Bnusnaue cocraBa u
CTPYKTYPHI IUICHOK Ha XapaKTEPUCTUKU PE3UCTOPOB.
OcoOennoctu npooauMocTtd 1 TKC nneHok
pPa3IMYHOrO COCTaBa
Htoro 10
4 JlusnekTpudeckue JInanekTpudeckue IeHKA B MUKPO- U 10  OIIK-1,
TUJICHKU HaHOYJIeKTpoHuKe. CBOMCTBA TUIIIEKTPUKOB B OIIK-2,
CUJIBHBIX NOJISIX. TyHHENbHAS IMUCCHUS, IMUCCUS [K-2
ITortku u Ilyna-Openkens. Toku, orpaHUYEHHBIE
IIPOCTPAHCTBEHHBIM 3apsiioM. [Ipo6oiif ToHKuX
TUDIIEKTPUIECKUX TIICHOK
Htoro 10
Hroro 3a cemectp 44
Uroro 44

5.3. Pa3nesbl AMCHMILVIMHBI M MEKIMCHUILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMH (TPeAbI Ty IIUMHU)
U ofecneynBaeMbIMU (NOCJIASAYIONUMHI) JUCHUIIIMHAMUA
Paznenbl qTUCHUIUIMHBL M MEXIMCUUIUIMHAPHBIE CBS3U C 00€CTIEUMBAIOIIMMHU (TPEABIAYIINMH) U
obecrnedyrnBaeMbIMH (ITOCIIEAYIOMIMMHI ) TUCHUTUTHHAMH TIpe/ICTaBIeHBI B Tabmuie 5.3.
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Tabnuma 5.3 — Pa3nensl IUCHUIIMHBI U MEKIUCIUIUIMHAPHBIC CBSI3U

No paznenoB qaHHOUW NUCHMIUIMHBL, I KOTOPBIX HEOOXOIMMO U3YUYCHHE
HauMeHOBaHHE TUCLIUILINH 00eceYnBaroINX U 00€CIIEUNBAEMBIX JUCIUIIINH

1 2 3 4 5 6 7 8 9 10

[IpenmecTByronme JuCUUILTMHBL

1 ®usuka mIeHOYHBIX

+ + + + + + + + + +
HaHOCTPYKTYP
2 BakyyMHO-IJIa3MEHHbIE
METO/bI MOJTYYCHUS + + + +
HaHOCTPYKTYP
3 MaremMaTuka + + + +
4 MaremMaTH4ecKoe
MOJICIIMPOBAaHUE U + + + + +
MIPOrPAMMUPOBAHHE
5 MeToabl MaTeMaTHYECKOMI + + + +

bu3uKu

6 OCHOBBI TEXHOJIOTHH
AJIEKTPOHHOU + + + + + + + +
KOMITIOHEHTHOH 0a3bl

7 IlpoexTupoBanue
AJIEKTPOHHOU
KOMIIOHEHTHOH 0a3bl + + + + + + + + +
MHUKPO3JIEKTPOHUKH U
MUKPOCUCTEMHOMN TEXHUKU

8 TBepnorenbHas

+ + +
JJIEKTPOHUKA
9 TexHonorusi MarepuaioB + + +
MHUKpPO- 1 HAHOIIEKTPOHUKHU
10 ®uznka + + + + + + +
11 duszuka
KOHJICHCHUPOBAHHOI'O + + + +
COCTOSIHUS
12 Xumus + + + +

HOCHGI[y}OH_II/Ie JAUCIHUITIIMHBI

1 ®du3rKa MIeHOYHBIX

+ + + + + + + + + +
HaHOCTPYKTYP
2 IIpennunnomuas + + + + + + + + + +
IPaKTUKa
3 IIponeccel MUKpO- 1 + + + + + + + + + +
HaHOTEXHOJIOTUU
4 TexHONOIrUs KPEMHUEBOU + + + + + + + + + +

HAHO3JIEKTPOHUKHU

5.4. CooTBeTCcTBHE KOMIIETeHIN i, (pOpMHUPYyeMBbIX IPH U3YUYEHUH AUCUMILIMHBI, M1 BU/I0B 3aHATHI
CootBercTBHE KOMMETEHUUN, (OPMUPYEMBIX MPH H3YYEHUU TUCHUIUIMHBI, U BUAOB 3aHATHI
IpeCcTaBIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CoorBercTBUE KOMIIETEHIUH, (OPMHUPYEMBIX NPU H3YYEHUU TUCHUIUIMHBI, U BHJIOB
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Konrponbhas padora,
Otuer no
WHIUBUAYAIbHOMY
3ajanuio, Jk3ameH, Orpoc
HAa 3aHATUSAX, 3alluTa
KYpPCOBBIX IPOEKTOB /
KypcoBbIX pador, Tecr,
OTuer o KypcoBOMY
MIPOEKTY / KypCOBOM padorte,
OTuer 1o MPaKTUIECKOMY
3aHSATHIO

KonTponbshas pabora,
OrtueT 1o
WHIBUIYTEHOMY
3a7aHuI0, JKk3aMmeH, Onpoc
Ha 3aHATHAX, 3aluTa
KYpPCOBBIX ITPOEKTOB /
KypcoBbIX pabor, Tecr,
OT4er 1o KypcoBOMY
MPOEKTY / KypcoBOi padoTe,
OT4er 1o MPaKTUIECKOMY
3aHSATHUIO

[1K-2 +

KoHnTponbHas pabora,
Otuer no
UH/IUBUYaJIbHOMY
3amannio, Jk3ameH, Omnpoc
Ha 3aHATHUAX, 3alIUTa
KYpPCOBBIX TPOEKTOB /
KypcoBbIX pabor, Tecr,
OTuer o KypcoBOMY
IIPOEKTY / KypcoBoi padore,
OT4er 1o MpaKTUIECKOMY
3aHSATHUIO

6. UnTepakTuBHbIE MeTOABI U GOPMBI OPraHU3ALUHN 00yUYEHH S
TexHOI0ruM UHTEPaKTUBHOTO O0YUYEeHHUsI IPU pa3HbIX (popMax 3aHATHI NpuBeEAeHBI B Tabmuie 6.1.
Tabnuma 6.1 — TexHOIOIrMM UHTEPAKTUBHOTO 00YYEHHUs IPU Pa3HbIX popMax 3aHATUI

N (m— WuTepakTHBHBIC paKkTHYecKne  VHTepakTUBH Beero,
3aHATHUS, 4 bI€ JICKIINH, 9

5 cemecTp
Pemrenune cutyalimoHHBIX 33124 2 8 10
Mos3rosoii mTYypM 2 2
HccnenoBareabCckuii METO 2 10 12
Hroro 3a cemectp: 6 18 24

6 cemecTp
Hroro 3a cemectp: 0 0 0
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Hroro

6

18

24

7. JIaGopaTopHbie padoThI

He npenycmorpeno PYIIL.

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)

HanMeHoBaHMEe NMpaKTUUECKUX 3aHATHN (CEMUHAPOB) MpUBEICHO B Tadmuie 8.1.
Tabnuua 8.1 — HaumeHoBaHUE NPAaKTUYECKUX 3aHATHI (CEMUHAPOB)

) o]
Hazpanus pa3znenos HauMeHOBaHHE MPAKTHYECKHX 3aHsTHIT (cemunapoB) ; S £ 2. = & >
5 cemecTp

1 3apoxaeHue u poct Ocaxnenue u3 napooii (as3el. KoHgeHcamys mieHku 6 OIIK-1,

TOHKHUX IUIEHOK Ha no/iIokKKe. PocT 3apojpiieii n o6pasoBaHue OI1K-2,
CIUIOLIHBIX IUICHOK. BilMsiHME yCIIO0BUM Ha MOUIOKKE [K-2
Ha MPOIIECC 3apo/Ibliie00pa30BaHus U POCTa IJICHOK
Hroro

2 ITpoBoadinue mieHKH OCHOBHBIE XapAKTEPUCTUKHU MTPOBOMSIIMNX IJICHOK. 2 OIIK-1,
Pasmepnsrii 3¢ dext. OCTPOBKOBBIE TUICHKH. OIIK-2,
Hroro IIK-2

3 Pe3uctuBHble miieHkH  ToHKOIIeHOUHbIE pe3uctophl. Kepmersl. Cocras 4 OIIK-1,
TKC. BausiHue cocraBa U CTpYKTYphI Ha OIIK-2,
XapaKTEPUCTHKU Pe3UCTOpoB. OCOOCHHOCTH IK-2
MIPOBOJIMMOCTH PE3UCTUBHBIX IIJICHOK.
Hroro

4 Jlusnekrpudeckue JusnexTpuueckue MieHKU. DNEeKTPONPOBOJHOCTb, OIIK-1,

IUIEHKU po0OO¥ TOHKUX JTUANEKTPHUYECCKUX TUICHOK. OIIK-2,
Hroro 4 IIK-2

Hroro 3a cemectp 16

Hroro 16

9. CamocrosiTesibHAsA padoTa

Bugpsl camocToaTenbHOM paboThl, TPYAOEMKOCTh U (POPMUpPYEMbIE KOMIIETEHIIUHN NPEACTABIECHbI B

Tabmue 9.1.

Tabnuna 9.1 — Buasl caMOCTOSTENBHOM pabOThI, TPYAOEMKOCTh U (JOPMHUPYEMbIE KOMIIETSHIIUN

Buabl camoctostensionn L £ 4 2 % E
HasBanus paszaenos g 25 £ 5 = z @opMBbI KOHTPOJIA
paboThI ~ o0 & =53 Z
5 cemectp
1 3apoxknenue u poct ITonroroska k 4  OIIK-1, KourtpoabHas pabora,
TOHKHX IIJICHOK NPAaKTUYECKUM 3aHATHIM, OIIK-2,  Ompoc Ha 3aHATHUSX,
CeMHHapam I1K-2 Otyer mo
[TpopaboTka ITEeKIIMOHHOTO 4 HHHHBHZ[Y?)HBHOMY
HU TYET I
marepuana 3a/aHuIo, CT 1o
MPAKTUYECKOMY 3aHATHIO,
Beinonnenue 4 Tecr, Dx3aMen
WH/IMBUIYAIbHBIX 3a/IaHUH
IToaroroBka k 2
KOHTPOJIbHBIM paboTam
Hroro 14
2 lIpoBogsmue miuenkn  Boimonnenue koHtponsHbix 2 OIIK-1,  KonrtponbHas pabora,
pabot OIIK-2,  Ompoc Ha 3aHATHSX,
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IToaroroBka k 2 [1K-2 Oruer 110
IIPAKTUYECKUM 3aHATHM, WH/IUBUYaIbHOMY
ceMHHapam 3aganuio, OTyer 1mo
[TpopaboTKa JEKIIMOHHOTO 2 ;paKqueCKOMy 3QHATHIO,
Marepuaa ecT, DK3aMeH
Belnonnenue 4
VH/IMBUYaJIbHBIX 3a/1aHUM
Htoro 10
3 Pe3ucTtuBHbIE TICHKU BrinonHeHne KOHTPOJIBHBIX 2 OIIK-1, KourponpHas padora,
pabor OIIK-2,  Omnpoc Ha 3aHATHUSX,
[TpopabGoTKa JEKIMOHHOTO 3 |1K-2 Orser no
Marepuaa UH/IUBUYaJIbHOMY
3amanuio, OTUeT 110
Brmonuenue 4 IIPAKTUYECKOMY 3aHATHIO,
VH/IMBUYaJIbHBIX 3a/1aHUM Tecr, DKx3amen
Hroro
4 JluznexkTpudeckue BeinosineHe KOHTPOJIBHBIX OIIK-1,  KonrtpomabHas pabora,
IIJICHKH pabot OIIK-2,  Ompoc Ha 3aHATHUSX,
[Toaroroska K 6 |HK2 Orser o
IPAKTUYECKUM 3aHATHIM, HHﬂHBHHng’HOMy
CeMMHapam 3afanuto, OTueT 1o
IIPaKTUYECKOMY 3aHATUIO,
[TpopaboTKa JEeKIMOHHOTO 3 Tect, Dk3amen
Mmarepuala
Brmonnenue 4
MHAUBUAYAJIbHBIX 3aJlaHUN
Htoro 15
Hroro 3a cemectp 48
ITonroroBka u caada 36 OK3ameH
HK3aMeHa
6 cemecTp
5 Ilony4yenue 3ananus Ha  BbInoIHEHKWE KypCOBOIO 2  OIIK-1, Oryer no KypcoBOMY
KYpCOBYIO paboTy MpoeKTa / KypcoBOMH OIIK-2, mpoekTy / KypcoBOu
paboThI I1K-2 pabore, Tect
Hroro 2
6 AHanu3 nureparypsl 1o CamMOCTOSITEIBHOE 14 OIIK-1, 3amura KypcOBBIX
TeMe KypCOBOM pabOThl.  HU3y4YeHHUE TeM (BOIPOCOB) OIIK-2, mpoeKTOB / KypCOBBIX
AHanu3 akTyanbHOCTH, TEOPETUYECKOIN YacTh [1K-2 pabort, Otuer o
Hay4YHOW M NMPAKTHYECKOM Kypca KypCOBOMY MPOEKTY /
3HaYUMOCTH BBINOTHEHUA 11 14 KypcoBoii pabote, Tect
KypCOBO paboThl.
7 BeinonHenue BelnosiHeHNE pacyeTHBIX 16 OIIK-1, 3amuTa KypcOBBIX
HEOOXOUMBIX IS pabot OIIK-2, mpoeKToB / KypCOBBIX
BBITIOJTHEHUSI KypCOBOI Wroro 16 TIK-2 pabort, Otuer 1o
paboTHI pacyeToB KypCOBOMY MPOEKTY /
KypcoBoii pabote, Tect
8 AHanu3 MOoIy4YEeHHBIX BelniosnHeHNE KypCcOBOTro 4  OIIK-1, 3amura KypcoBBIX
PE3YIBTaTOB MPOeKTa / KypcOBOMH OIIK-2, mpoeKTOB / KypCOBBIX
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paboThI I1K-2 pabot, OtueT no
Vitoro 4 KypCOBOMY IPOEKTY /
KypcoBol pabore, Tect
9 BeinonHeHue BelntosiHeHNE KypCcOBOIo 8 OIIK-1, 3amwuTa KypcOBBIX
rpauYecKuX MaTepuaioB IMPOEKTa / KypCcOBOU OIIK-2, mpoeKTOB / KypCOBBIX
paboThI [1K-2 pabort, Otuer 1o
Vitoro 8 KypCOBOMY IIPOEKTY /
KypcoBoii pabote, Tect
10 Opopmnenue BrlmotHeHHE KypCOBOTO 10 OIIK-1, 3amura KypCOBBIX
KypCOBOIi paboThI MPOEKTa / KypCOBOM OIIK-2, mpOeKTOB / KypCOBBIX
paboThI I1K-2 pabort, OtueT no
Vitoro 10 KypCOBOMY IIPOEKTY /
KypcoBoli pabore, Tect
Uroro 3a cemectp o4
Htoro 138

10. KypcoBoii npoekT / KypcoBasi padora

TpyaOoeMKOCTh ayIUTOPHBIX 3aHATHA W (OPMUPYEMble KOMIIETCHIIMM B PaMKax BBIMOTHEHUS
KypCOBOTO MPOEKTa / KypcoBOil paboThI mpencTaiensl Tadmuie 10.1.

Tabmuma 10.1 — TpymoeMKOCTh aymUTOPHBIX 3aHATHA W (opMUpyeMble KOMIIETEHIIMH B paMKax
BBINOJIHEHHSI KYpPCOBOI'O NPOEKTa / KypcOBOH pabOThI
) 3 o]
HaumeHnoBaHue ayniuTOPHBIX 3aHATHH *H Qg EQ 4 E‘ 2 =z g =
6 cemecTp
Brinaua 3ananuit kypcoBoii paboTsl. TpeGoBaHMs K COAEPKAHUIO U 2 OIIK-1, OIIK-2,
0hOpPMIICHUIO KyPCOBOM pabOTHI. I1K-2
CormacoBaHue CIIUCKa JIUTEPATypPHBIX HCTOUHUKOB U IJIaHA 2
0030pHOI YacTu KypcoBOi paboThI
OCHOBHBIE 3TaIlbl HATMCAHUS PACYETHOM YacTu KypCOBOW pabOTHI. 4
KoHcCynbTanys 1o BbIIOJHEHUIO paCYeTHON YaCTH KypCOBOM
paloThI.
[TpoBepka rpadguueckux MarepuagoB KypcoBOi paboThI.
CornacoBanue coJiepKaHus IPE3CHTAIMH U TIOATOTOBKA JTOKJIaa
JUISL 3alUThI KYpCOBOM pabOTBHI.
3amura KypcoBOil paboThI 4
Hroro 3a cemectp 18

10.1. TembI KypcOBBIX IPOEKTOB / KYpPCOBBIX padoT
[TprmepHas TemMaTuKa KypCOBBIX IPOEKTOB / KypCOBBIX paboT:

— 1. DAEeKTpONPOBOIHOCTH TUAIEKTPUIECKUX MIIEHOK Si3N4

. 3JICKTpOHpOBOI(HOCTB OCTPOBKOBBIX IIJICHOK Au.
. Pe3ucTuBHBIC IICHKU TYTOIINIAaBKUX MCTAJIJIOB.

. CBOIICTBa pE3UCTOPOB U3 YUCTHIX METAILIOB.
. Pa3mepHbIii 3 deKT B TOHKUX TUIEHKaX.

|
NN AW
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11. PeiiTuHroBasi cucreMa JJisi OEHKHU YCIIEeBAE€MOCTH 00y4aI0IIUXCs

11.1. BanjbHble OLEHKHU IJIS 3J1eMEeHTOB KOHTPOJISI
Tabmuma 11.1 — banibHbIe OIIEHKH 711 2JIEMEHTOB KOHTPOJISI

. . MaxkcuMasibHBIN
. MaxkcumanbHbIT MaxkcumanbHbIT
DneMeHThI Y4eOHOM OaJ 3a epuoI Bcero 3a
6amt Ha 1-yto KT ¢ Gasr 3a mepuon
eI TETbHOCTH mexnay 2KT u na cemMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEI[ CeMecTpa
5 cemecTp
KontponpHas padota 10 10 20
Onpoc Ha 3aHATHUSIX 4 3 3 10
Otuer 1o 10 10 20
WH/IUBUIYAIEHOMY
3aJaHHIO
OT4YeT Mo NPakTUYECKOMY 5 5 10
3aHATHUIO
Tect 10 10
Hroro makcumym 3a 14 28 28 70
epuoJ
DK3aMeH 30
Hapacraromum ntorom 14 42 70 100
6 cemecTp
3amuTa KypcoBBIX 10 30 40
MIPOEKTOB / KyPCOBBIX
pabort
Ot4er o KypcoBoMy 10 14 18 42
IPOEKTY / KypcOBOI
pabore
Tecr 6 6 6 18
HToro makcumym 3a 16 30 54 100
nepuo
Hapacrarommm urorom 16 46 100 100

11.2. Ilepecyer 02/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 0anyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU IpeAcTaBiIeH B Tabnuue 11.2.
Tabmuua 11.2 — [1epecueT 0auIoB B OLICHKH 33 KOHTPOJIbHbBIE TOUKH

bannbl Ha 1aTy KOHTPOIBHON TOUKHU Orenka

>90% ot MakcuMaIbHOU cCyMMbI OaioB Ha naty KT 5)

Ot 70% 1o 89% ot MakcuMaabHON cyMMbl OaniioB Ha nary KT

4
Ot 60% 10 69% OT MakcUMaIbHON cyMMbI OansioB Ha nary KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. Ilepecyer cymMMbl 02/1J10B B TPAAUIIHOHHYIO M MEKTYHAPOIHYIO OLICHKY
[lepecuer cymmbl 0aiioB B TPaJUIIMOHHYIO M MEXIYHAPOAHYIO OLEHKY IpPEACTaBIeH B TaOIuIe
11.3.
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Tabnuma 11.3 — IlepecueT cyMMbl 6aJIJIOB B TPAAMLIMOHHYIO U MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asios,

Onenxka (I'OC) YUMUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMEH

5 (oTuuHO) (3a4TEHO) 90 - 100 A (OTIM4HO)
85 -89 B (ouenp xoporiio)

4 (xopo11o) (3a4TeHO) 75-84 C (xoporo)
70-74
65 - 60 D (ynoBneTBOpHUTENBHO)

3 (yHAOBJIETBOPUTENIBHO) (3a4TEHO) 60 - 64 E (H0CpeiCTReHHoO)
2 (1eynoBIIETBOPHTEHHO) (HE Hwuxe 60 6anmoB F (neynoBneTBopHUTEIBHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O00ecTieyeHHue TUCHUIINHBI

12.1. OcHoBHas JuTEparypa

1. CwmupnoBa K.M. ToHkue IJICHKM B MHKpPOICKTpOHHKE: YueOHoe mocobue. — Tomck:
ToMckuii TOCY1apCTBEHHBIN YHUBEPCUTET CUCTEM YIpPABIEHUs W paauoiekTponuku, 2012. — 109 c.
[D1eKTpOHHBII pecypc] - Pexum JOCTYyTIA: http://miel.tusur.ru/images/files/Uchebno-

metodicheskii_kompleks%20disciplin/Smirnova/TP_lec.pdf (nara o6pamenus: 26.06.2018).

12.2. lonosiauTEIbHAS JIUTEpaTypa
1. Amwnrtonenxko C. B. TexHomorus TOHKHX IUIEHOK: YueOHoe mocooue / Aunrtonenxko C.B. -
M..HUSY "MUDU", 2008. - 104 c. ISBN 978-5-7262-1036-0 [DnekrponHsIit pecypc] - Pexxum gocryma:
http://znanium.com/bookread2.php?book=559861 (nara obpamenus: 26.06.2018).

12.3. YueOHO-MeTOAUYECKHE MOCO0U

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOUs

1. CwmupnoBa K.M. ToHkHE MIEHKHM B MHUKPOAJIEKTPOHUKE. YUeOHO-METOJUYECKOE Mocoldue. —
Tomck: Tomckuii TOCYIapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS M PaguoieKTpoHuku, 2013, — 50
Cc. [Onexrponnsii  pecypc] - Pexum  goctyma:  http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Smirnova/TP_pract.pdf (nata obpamenus: 26.06.2018).

2. CwmupnoBa K.W. ToHKkHe MIEHKH B MUKPOAJIEKTPOHUKE: YUeOHO-METOANYECKOEe Toco0re 1o
BBINOJIHEHHIO KypcoBoi paboTel. Tomck: ToMckuil rocyaapcTBeHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U
paguosnektponuku, 2013. - 21 c¢.  [OnekrpoHHbli  pecypc] - Pexum  goctyna:
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Smirnova/TP_kurs.pdf
(mara obparmenus: 26.06.2018).

12.3.2. YueOHO-MeTOAUYECKHE TOCOOMS ISl JIMI ¢ OTPAHMYCHHBIMHU BO3MOKHOCTSIMU 310POBbS M
WHBAJIN/10B

Y4eOHo-MeToInYeCKHEe MaTeprallbl sl CaMOCTOSATENbHON U ayAUTOPHOM pabOThl 00yJarommxcs
U3 YKCIA JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3[JOPOBbSl M MHBAJINIOB MPEAOCTABIAIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAIIIH.

JL1st M1 ¢ HAapYIIeHUSIMH 3PeHusI:

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHON (hopMe YBETUUEHHBIM MIPUPTOM.

JI1s1 M1 ¢ HAapYIIEeHUsIMH CJIyXa:

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

— B re4aTHoM (opme.

JLst M1 ¢ HapyLIeHUsIMH OTIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B TIe4aTHOU (opme.
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12.4. IIpogeccuonasibHbIe 0a3bl JAHHBIX U HH(POPMALNMOHHBIE CIIPABOYHbIE CHCTEMbI
1. HayuHo-o6pa3oBarenbubiii moptan TYCYP - https://edu.tusur.ru/
2. DnekTtpoHHas oubmmoTeka - wWww.elibrary.ru

13. MarepuajibHO-TEXHUYECKOe o0ecnedeHue M CHUILINHBI U TPedyemMoe MporpaMMHoe
o0ecrnieyenme

13.1. O0mue TpedGOBaHUSI K MATEPHAJIBLHO-TEXHUYECKOMY U IPOTPAMMHOMY 0OOecIie4eHn 0
AUCHUTLIUHBI

13.1.1. MarepuaJIbHO-TeXHHYECKOe M IPOrpaMMHoOe obecriedeHue ISl JTeKINOHHBIX 3aHATHI
Jns mpoBeneHUs 3aHATHN JEKIMOHHOTO THWIIA, TPYNIOBBIX M MHAWUBUIYAJIbHBIX KOHCYIbTALWU,
TEKYILEro KOHTPOJIS U MPOMEKYTOYHOM aTTeCTallMy UCIOJIb3yeTcsl yueOHas ayUTOpusl ¢ KOJIMYECTBOM
MOCAOYHBIX MECT He MeHee 22-24, 000opynoBaHHAas JTOCKOM M CTaHAApPTHOW yueOHOM Mebemnbio. MiMeroTcs
J€MOHCTpallMOHHOE 00O0pylOoBaHWE U Y4eOHO-HaIIsAHbIE MOCOOus, oOecreyMBaroOlIe TeMaTHYECKUe
HWIUTIOCTPALUH 110 JICKIIMOHHBIM pa3acjiaM JUCHUIIIINHBIL.

13.1.2. MarepuajibHO-TeXHH4YECKOE W MPOrPAMMHOe o0ecnedeHne Il MPAKTHYECKUX 3aHATHI

VYueOHast ayquropus

yueOHasi ayauTOpus JUIs MPOBENCHHS 3aHATHI MPAKTHYECKOTO THIa, ydeOHas ayauTOpHs U
MIPOBE/ICHUS 3aHATUNA CEMUHAPCKOTO THIIA, TTOMEIICHHUE JIJIi KypCOBOTO MPOEKTUPOBAHUS (BBITTOIHEHUS
KYpCOBBIX paboT), MOMENIEHUEe IS MPOBEACHUS TPYNIOBBIX M HWHAWBHUIYaTbHBIX KOHCYIBTALIUM,
MOMEIICHHE JIJIsl TPOBEICHUSI TEKYIIEro KOHTPOJISI K MPOMEXKYTOYHOM arTecTauu

634034, Tomckas obmnacte, . Tomck, Bepmnnuna ynuua, a. 74, 222 ayn.

Onucanue uMeroIIerocs 000pyI0BaHUs:

- Kommnekr cnenuanu3upoBanHoi yueOHo# Mebenu;

- Pabouee mecTo nipenogaBarens.

[TporpammHuoe obecrieueHre He TpeOyeTcs.

VueOHast ayIuTOpHs

ydeOHasi aynuTOpHsi IJIsi MPOBEACHUS 3aHATUN JICKIMOHHOTO THUNA, y4eOHas ayJuTopus JUIs
MIPOBE/ICHUS 3aHATHH MPAKTUUECKOTrO TUIMA, yueOHas aylTuTOpHs AJs IPOBEICHHS 3aHATUH CEMUHAPCKOTO
TUTIA, TIOMEIIEHHE ISl TMPOBEIEHHs] TPYNIOBBIX M WHIMBUAYAJIBHBIX KOHCYJIBTALMH, MOMEIIEHUE ISt
MPOBE/IEHUS TEKYILEro KOHTPOJIS U POMEXYTOUHOM aTTecTaliu

634034, Tomckast obnacts, . Tomck, Bepiununa ynuna, a. 74, 224 ayg.

Onucanue uMeromierocs 000py10BaHuUs:

- KommiekT cnenuanu3upoBaHHON yaeOHOM MeOen;

- Pabouee mMecTo mpenogaBarelis.

[TporpammHoe obecrieueHne He TpeOyeTcs.

13.1.3. MarepuajibHO-TeXHUYECKOE U MPOrPaMMHOe o0ecrnedeHne 1Jisi CAaMOCTOSITeILHOI padoThl
s camocTosTenbHON paboOThl MCHONB3YIOTCA y4eOHbIE ayIUTOPUU (KOMIIbIOTEPHBIE KJIACChl),
PacIoyIOKEHHbIE IO a/IpecaM:
- 634050, Tomckast o6macts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnactb, I. Tomck, yi1. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckas o6macTs, T. ToMmck, Bepmmnanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06macTh, I. Tomck, Bepiauna ynuia, 1. 74, 207 ayn.

CoctaB 060pynoBaHUS:

- yueOHast MmeOeb;

- komnbioTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81Tw. - 5 it

- KOMIBIOTEPHI MOJKIOUEHbl K ceTh «HTepHeT» M o00ecnednBaroT JOCTYI B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[lepeyenp MporpaMMHOTO OOECTICUEHUSI:
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- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TEXHUYECKOE o0ecniedeHre TUCIIUIITTUHBI J1JIsl JIMI[ C OTPAHUYEHHBIMU
BO3MOKHOCTSIMM 3/10POBbSI U HHBAJIU/I0B

OcBocHHE MUCIUIUIMHBI JIMIIAMUA C OTPAaHWMYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbS U WHBAJHMIaMU
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB 00y4YEHHS OOIIEro U CIelUadbHOTrO0 Ha3HAYeHUS.

[Tpu 3aHATHSX ¢ OOydYaAIONUMUCS € HAPYUIEHHAMH CJIyXa MPETYyCMOTPEHO HCIIOIB30BaHUE
3BYKOYCUJIMBAIOIICH amnmaparypbl, MYIbTUMEAUMHBIX CPEICTB W JPYIHMX TEXHUUYECKHX CPENICTB
npuema/mepenadu y4eOHOW MH(GOpPMALUU B AOCTYIMHBIX (OpMax, MOOMIBHON CHCTEMBI HpEnofaBaHUs
Ui 00y4aronuXcsi ¢ UHBAIMIHOCTBIO, MOPTaTUBHOM MHAYKIIMOHHOW CHUCTeMbI. YueOHas ayAuTOpUs, B
KOTOPOH 3aHUMAIOTCS OOydalomuecss ¢ HapyIIEHUEM cliyxa, 00OpyIoBaHA KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOW, BUJCOTEXHUKOM, FNEKTPOHHON TOCKOM, MYJIbTUMEIUITHON CUCTEMOM.

[Tpu 3aHATHSAX ¢ OOYUYAIONUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HMCIIOJIb30BaHUE B
JIEKUMOHHBIX U YY€OHBIX ayAUTOPHUSIX BO3MOKHOCTH IIPOCMOTPA YAAJICHHBIX 00BEKTOB (HampuMep, TeKCTa
Ha JIOCKE WM CJIai/ia Ha dKpaHe) MPU TTOMOIIY BUICOYBEITUIHUTEIICH ISl KOM(POPTHOTO IPOCMOTPA.

[Ipu 3aHATHAX ¢ OOYYAOIIMMHUCA € HAPYLIEHHMSIMH OINOPHO-IBHMIraTeJIbHOIO amImapara
WCIIONIL3YIOTCSl aJIETCPHATHBHBIC YCTPOWCTBA BBOAAa WMH(MOpPMAIMU W JPYrHe TEXHUYECKHE CpEICTBa
npuema/nepenadd yueOHoM MHQpOpMalMU B JAOCTYMHBIX (popmax, MOOUIILHOW CHUCTEMBI OOyUEHUS IS
JIIOJIEH C UHBAJIUIHOCTHIO.

14. OueHouyHble MaTepUAJIbI U METOANYECKHE PEKOMEHJAIUM 110 OPTraHU3AIUHN U3yYeHHs
JUCIUININHDI

14.1. Conepma}me OLCHOYHBIX MaT€epuaJoB U METOAUYECCKUE PCKOMECH AN
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHUS 3aKPCIJICHHBIX 3a JUCITATIIIMHOM
KOMITICTEHITHM HCIIOJIB3YIOTCA OCHOYHBIC MaTCpHalibl B COCTABE!

14.1.1. TecToBBIE 3aHaHUSA
1. Ecnu noioxka napaie bHO MOBEPXHOCTH TUIOCKOTO HCTIAPUTENS, TO KAKOe U3 HUKETPUBEICHHBIX
BI)Ipa)KCHI/Iﬁ HpaBI/IJ'II)HO OITUCBhIBACT YHUCIIO aTOMOB Cu, JOCTUTAOIINX € IUHUIBI HOBerHOCTI/I IIOJIOKKHN
B €/IMHUIlY BPEMEHU:

_ @Sy coEg
1) Qu:_ u‘}:,hz )

_ @Sy coBEg
2) Qu:_ — )

moh?

3) Qo= it

amhcosp’

4) Qo= i~

mhicosg’
rae @, — MOTOK MCIIApsEMOTO BEIIECTBA;
S:L — IJiomaab HCHApUTECIIA;
h — paccrosHue OT UCapuTeNs 10 MOII0KKY;
¢ — yroJ MEXIy HOPMaJIbIO K IIOBEPXHOCTH UCIAPUTEIIA U HAIIPABJICHUEM IIOTOKA Ha HEHTP IMOIIOXKKH.

2. VYxaxwurte HanOoJiee BEpOsATHOE MOBEJACHNE aTOMOB IIPUJIETAIONIMX HA MOUIOKKY 10 Teopuun Dpeiina:

1) aTombl TUGGYHIUPYIOT HEKOTOPHIC BPEMsI MO TOJIOKKE, BCTPEUasiCh C IPYTrUMUA aTOMaMH
00pa3yloT TUMEPHI U 3aTeM 3apPOJIbIIIIHN;

2) aTOMBI MTHOBEHHO IIPHIIUITAIOT K TMO/IJI0KKE HE COBEpIIIas HUKAKUX MMEPEMEIICHUH 10 ee
MTOBEPXHOCTH;

3) MPOUCXOAMT 0OpaTHOE MCIapeHHe aTOMOB (pEeUCTIapeHue);

4) KOHJEHCAIHUs aTOMOB MTPOMCXOAUT TOJBKO TOCIIE TOTO, KaK OHH, CTOJKHYBIIHUCH HAJT
MOBEPXHOCTBIO MOJIIOKKH, 00pa30BaId AUMEPHI.
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3. Kakoii 3aBUCHMOCTBIO CBSI3aHBI BpEMsI JKU3HU aToMa Ha MOJIOKKe (T, ) U TeMieparypa moutoxkKu (Tp)?
1) 1,~Ty;
1
2) T ~—

3) Tavexp (2,

E
4) Ta~vexp (—);

4. Jlns 1erkoro IjaBKU METAJIJIOB (BUCMYT, CBUHELL, OJIOBO U T.JI.) YETKO YCTAHOBJIEHBI 1BE IPAHUYHbIE
TEMIEPATYPhl MOAJIOKKH, OIPEAEIIAIOIINE MEXAHU3M KOHJICHCAIUU:

1 -
5'1 _ETEL"[ u 82 - ETmr:

rae T, — Temmeparypa IUIaBiIeHuUsl MeTalla.
YkaxuTe, IPU KaKO# TeMIieparype moanoxxku Haomoaaercs mexanusm [DKK: map — xuakocts -
KpUCTAJLI.

5. Kakoii OCHOBHOI MEXaHU3M YBEJIHUCHHUS YAEIBHOTO COMPOTHUBIIEHUS METAJUTMUECKHX IJIEHOK () TpH
yYMEHbIIICHUE TOIIIUHBI (d)?
1) ymenbmieHue d IPUBOIUT K YMEHBIIIEHUIO aMILTUTY/IbI KOJICOAHHS ATOMOB;
2) yBeJWYEHHE P HAYMHAETCS, KOT/a CIUIONIHAS IJIEHKA CTAHOBUTCS OCTPOBKOBOMA;
3) ¢ yMmeHblIeHHeM d YBEITHUMBAETCSA KOHIIEHTPALMS A€PEKTOB CTPYKTYPHI B 00beME TICHKH
4) ¢ ymeHbIICHHEM d yBEIIMYUBACTCS BEPOSITHOCTD PACCESHHUS JIEKTPOHOB Ha TIOBEPXHOCTH TUICHOK.

6. B uewm ¢usuueckas cyts s dexra llorT?
1) mocTmKEeHHE TOKOM TEPMOIJICKTPOHHON SMUCCUN COCTOSHUS HACBIIICHUS (HAJTHYNE MTOJIKH B
BAX);
2) moHWKeHue bapbepa Ha rPaHUIC METAIUI-AMIICKTPUK 3a CUET IIICKTPUUECKOTO MOJIS;
3) mnoHmwkeHHe Oaphepa Ha FPAHHIIE METAUT-AUIIEKTPHUK 3a CUET FIEKTPOOTPHUIATEILHOCTH aTOMOB
TUDIIEKTPUKA;
4) orpaHHYeHHE TOKA TEPMOIJIEKTPOHHON SMUCCHH 00BEMHBIM 3aPsIIOM 3JICKTPOHOB.

7. Kakue u3 MMPEACTABJICHHBIX HUKC MAaTCPHUAJIOB UCITOJIB3YIOT IJIA MMOJTYYCHUS TOHKOIIJICHOYHBIX
PE3UCTOPOB € BHICOKUM 3HAYCHUEM YICIILHOTI'O COITPOTUBIICHUS [P:] HU3KUM TEMIICPATYPHBIM

koa¢dunmentom conpotusienus (TKC)?
1) 4YmcTBIE TYrOIUIaBKHE METAJIIBI C BHICOKHM 2]

2) CIUIaBBbl M COCTMHEHHUS U3 ITUX METAJIIOB
3) KOMIIO3HUIIMU M3 METAJIIOB U MOJYIPOBOAHUKOB,
4) KOMITO3MIMI U3 METAJUIOB U JIMAJICKTPHKOB.

8. UTto Takoe TeMmnepaTypHbIi K03((OUIIMEHT COTPOTUBIECHUS?
1) orHOcuTenbHOE U3MepeHue R;
2) aOcomoTHOE u3MepeHue R;
3) oTHOcUTENbHOE N3MEHEeHUe R pu u3MeHeHuu Temmepatypbl Ha 1K;
4) abcomoTrHOoe M3MeHeHne R mpu n3menennn remneparypsl Ha 1K.

9. Kakoii u3 BUJIOB MOJSPU3AINH B TUIIEKTPUUECKHX TUICHKAX JaeT MUHUMAIbHOE 3HAUYCHUE
JIMJIEKTPUIECKON TIPOHUIIAEMOCTH (£)7?
1) mnonspu3anys MEKTPOHHOTO YIPYTOro CMEIICHUS;
2) TOSIPU3AIKS HOHHOTO YIIPYroro CMEIICHHS,
3) numnosbHas peslaKcalliOHHAasK MOJIAPU3AIINS
4) CTpyKTypHas pelaKkCalliOHHAs TOJISPU3ALIIHSI
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10. Kak u3MeHsIETCS UDIEKTPHYECKAst IPOHULAEMOCTD (£) IMAIEKTPUYIECKUX TIEHOK NPH YBEIMYEHHUH

YacTOTHI (V) AJEKTPUUYECKOTO OIS ?
1) yMeHbIIaeTcs, CTPEMSCh Ha ONMTHYSCKHUX YacTOTaxX K 1;
2) yMEHbIIAETCs, CTPEMSCh Ha ONTHYECKUX YaCTOTAaX K BEJIMUYMHE £ = 1°, rie N — MoKa3arelib

MPEJIOMJICHUS TUAJICKTPUKA;
3) yBeIUUYUBAETCS MPOIMOPLIUOHAIBHO V;
4) yBeIUYMBACTCS MPOMOPLHUOHAIBHO V*.

11. Kakoit MexaHU3M OTpaHMYUBAET (YMEHBIIIACT) TOK U3 METaJlIa B IUAJICKTPUK HanOOJIee CHIIbHO?
1) Tok orpaHMYMBAET OOBEMHBIN 3apsi CBOOOIHBIX FITEKTPOHOB,;
2) TOK OTpaHUYMBACT OOBEMHBIHN 3apsi/] 3JICKTPOHOB 3aXBAYCHHBIX JIOBYIIIKAMH;
3) TOK orpaHuuYMBacT paboTa BBIXO/1a 3JIEKTPOHA (@) U3 MeTalIa, TPUYEM 3TO OTPAHHUCHUE

YBCINYNBACTCA C POCTOM HAIPSIKCHHOCTH SJICKTPHUICCKOI'O I10JIA;
4) HaGJ'IIOI[aeTCH 3akoH OMa BIIJIOTh 10 CHJIbHBIX 3JICKTPUYCCKUX TOJIEH.

12. Kakoii mapamMeTpsl JUAIEKTPUIECKON TUICHKH Hau0oJiee CUIILHO BIIMSIET HA BEIUYUHY
TYHHEJIHOT'O TOKa?

1)paboTa BbIX0/1a JICKTPOHOB U3 METaJlIa B AUIICKTPHK;

2) 3JICKTPOOTPHUIIATEILHOCTh AaTOMOB (MOJICKYJIBI) IUAJICKTPHKA,

3) ToMIIMHA AUIIEKTPUUECKON TUICHKH;

4) KOHIICHTPAIIXS JIOBYIIICK B TUAJICKTPUYCCKOM TICHKH.

13. Kakoe u3 mpecTaBiIeHHBIX HIKE YPaBHEHUH MPaBUIHLHO XapakTepu3yet dddekt OpeHkers
(BOD)?

1)D® cumwkaet 6baprep Ha rpaHUIC METAILT AUIICKTPHUK;

2)D® yBeNmUYMBaCT 3JCKTPOOTPHUILIATEIBHOCTH ATOMOB (MOJIEKYJI) AMAJICKTPUKA,;

3)D® ymeHbIIaeT YHEPTUI0 HOHU3AIMH JIOBYIIIEK B JIUAICKTPHKE;,

4) DO yBeTUUUBAIOT MOABMKHOCTD SJICKTPOHOB B JIUDJICKTPHUKE

14. Tlpu npoGoe AMINEKTPUUECKUX IUIEHOK HAOII0aeTCsl YIIPOUHEHUE — YBEIMUYCHHE
sIeKTprdecKoit mpouHocTH (Enp) ¢ yMeHbIIEHNEM TONIUHEL AuaniekTprka npu d < 0,5 MxM.
Kakoli n3 npennoKeHHbIX HUKE YTBEPKICHUN HAUMEHEE BEPOSITHO?

1) mpu remoBoM npoboe ¢ ymeHbieHneM d oberdaercs TEIIO0TBO U3 AUDJIEKTPUKA B
AJIEKTPOJIBI U 3aTEM B OKPYXKAIOIILYIO CPENY;
2) mnpu yaapHOW HOHM3AIMH KOHLIEHTPAIUS SJIEKTPOHOB PACTET M0 3aKOHY 1. = 1, - e®® | rJie ol —

K02 PHUIMEHT yIapHOH HOHM3aKH [0]=M". PasMHOXEHHE 2IEKTPOHOB BO3MOKHO, ECITH
noKasatesb 9KCoHeHThI atd = 1. C ymenbiienueM d yBeJHUYSHUE IEKTPOHOB B JIABUHE 10

BEJIMYMHBI, HEOOXOAUMOM ISl pa3pyIIeHUs AUIIEKTPHUKA, 3aTPYAHEHO: HEOOX0AUMO
YBEJIMUYEHUH HAMPSKEHHOCTH JIEKTPUUECKOTO TOJIS.

3) npu ymeHbieHn 0 yMEHbIIASTCS JITHHA CBOOOIHOTO MPOOEra INEKTPOHOB M, KaK CIIEICTBUE,
YMEHbILAETCs o — KO3(PPUIMEHT ylapHON MOHU3ALINY;

4) B TEOPHUH AIIEKTPOHHO-TEPMUIECKOTO IPOOOS TIOKA3aHO, YTO SBJICHUE AIEKTPUIECKOTO
yIpouHeHHus OyAeT HaOIr01aThCsl TP TPOOOE B HEOJHOPOJHOM JIEKTPUUIECKOM I10JIE, ECIH
KPUTEPHSIM MTPOOOH SIBIISETCS JOCTHXKEHUE KPUTHUECKOW BETMYMHBI INIOTHOCTH TOKA

15. Cpennee Bpems )KU3HHM aTOMa Ha OBEPXHOCTH MOIOKKH
oro)
— . VT
Ty, = Tg - e ©ind,

['me T; — mepuol COOCTBEHHBIX KOJICOAHMI aTOMa;
T, — Temneparypa HOJI0KKH.

KakoB ¢usnueckuii cmpicn sHeprun E?
1) oSHeprus aKTHBAIMH OBEPXHOCTHOU TUPPY3uH;
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[IK;

16.

17.

18.

19.

20.

2) BHeprus CBsA3M aTOMa C MOBEPXHOCTHIO (TEIIOTa ICCOPOITHH);
3) osHeprus KonebaHHs aTOMa,;
4) sHeprus Mepeckoka aromMa U3 OJHOTO COCTOSIHUS B IPYTOE.

B craructuueckoii Teopun 3apozpieoOpasoBanus Yonrana u Poauka B
HPEI3KCIIOHEHIMAIBHOM MHOYKHUTENIE BBIPAXKEHUS AJIs1 CKOPOCTH 3apO/IbIlIe00pa3oBaHus
Q ¥
J=0Q-ny-a*|——
0 (nc, . "’u)
crouT a”. KakoB (pu3nyeckuii CMbICII BEIUYUHbBI & ?

1) mocTosiHHAS KPUCTALTMYECKON PEIIETKH KOHACHCUPYIOIIEHCS TUICHKH;

2) MOCTOSIHHAS KPUCTALTMUECKONW PEHICTKH MOIOKKH (IuHa TU(HY3HOHHOTO MePeCcKOKa);
3) MHHHUMAaJIbHOE PACCTOSHUE MEXIY Ae(heKTaMU TOI0KKH;

4) nnuna nudy3uoHHOTO Ipodera aToMa Ha MOJIOKKE.

Uro Takoe Bpems 3ama3bIBaHus mpo0os?

1) BpeMs OT MOMEHTa HaYaja [TOJa4K HAMPSKEHUS 10 MPOOOs;

2) cpeaHee BpeMs OT Hayvasa Moa4d HAMpsHKEHUs 10 MPo0os;

3) BpeMst OT MOMEHTA JOCTHKEHHUS HAMPsHKEHUE MPo00st 00pa3oBaHus MPOBOIAIIETO KaHaa;
4) Bpemsl JOCTHKEHHUS 3HAUCHUs HanpspkeHHus paBHOTO 0,9 Uy,

Uemy paBHO TUITMYHOE BpEMs 3aIa3IbIBaHUS MPOOO0s I TOHKOIJICHOYHBIX KOHJICHCATOPOB
(TIIK) ¢ Tommuuoii auanekrpuka d < 0,5 Mxm?

1) 10-10"¢;

2) 107*-10%¢;

3) 10°%-10"¢;

4) 10°-10"c.

Kaxk 3aBucut Bpems 3anasabiBaHus mpo0ost (tsy;) OT BEIMUUHBI IPOOUBHOrO HanpsikeHust Uy,
IIPU OJAHOM U TOH K€ TOJILIHHE AUDJIEKTPUKA?

1) toan. "~ Unp:

1
2) taan.Nﬁ;

3) t.., HeszaBucur ot U_,;

4) to o, ~ULS

[Toyemy npu mpoGoe ToHkomieHoYHbIX KoHAeHcaTopoB (TTIK) nabmromaercs s dext

«caMo3aJeuuBaHus», T. €. mpoboit TIIK He mpuBoauT K KOpoTKOMY 3aMbikanuto (K3) u

MOSIBIISIETCS BOBMOKHOCTH JanibHeen skcruryatauu storo TTIK (1 cxemsl B 11e710M)?

1) mpu nmpoboe ucmapsieTcss BCE BEIIECTBO U3 KaHaia MpoOosi — HeueMy MPOBOIUTh
BJIEKTPUYECKUM TOK;

2) 1pu nMpodoe BHIACISIONIEECS TEIIO PE3KO YCKOPSAET MPOIIECC OKMCICHUS MaTepraa
anektposa (Hampumep, Al) Bosie kaHama mpoOos ¥ MeTalT PEBPAIIACTCS B JUIJICKTPHUK;

3) npu npoboe oAk pa3pymeHNs: BEPXHETO AIEKTPo1a OOJIbIIe IUIOMAAN KaHaia Ipo0os:

MPOBOASIINN KaHaJ Mpo00s B IUINEKTPUKE U30JIUPYETCS OT FIEKTPUUECKOTO MOJIS;
4) cnabple MecTa B JUAJIEKTPUKE 00J1aIaf0T MOBBIIIEHHOW IIPOBOIUMOCTEIO, IIPH IP000e OHU
YAAISIOTCS, OCTABLIUICS TUANIEKTPUK 00J1ajaeT JyqIIUM U30JISIIIUOHHBIMUA CBOMCTBaMH.

14.1.2. Jx3aMeHallMOHHBIE BONIPOCHI
1. Kputnueckas miioTHOCTh ITOTOKA 1apa;

2. BinusiHue Temneparypbl NOMAJIOKKH Ha MexaHu3M koHaeHcauuu: MexanusMbl [DKK u IDK (A),

3. KpI/ITI/I‘-ICCKI/Iﬁ 3apoAbIll, KPUTHYCCKOC 3HAYCHNEC KOHIICHTpallun BapOI[BII_Heﬁ Ha IIOJJI0XKKE,

CornacoBaHa Ha noptane N2 34546

17



4. BbBox BbIpaXEHHUS IS KOHIIGHTPALMU aJCcOpOMpOBAaHHBIX aTOMOB Yepe3 JaBJICHHUE
OCTaTOYHOTO Ta3a;

5. Temneparypa snUTakCuu

6. BausiHue TONIMHBI IVIEHKU HA yIEIbHOE CONPOTHUBIICHUE;

7. TynuenbHbIi 3QPEKT B OCTPOBKOBBIX IJICHKAX;

8. Pe3ncTuBHBIC IJICHKU METAJUIOB, CIJIABOB, COCIMHEHHIA;

9. KoMmo3uiuu Ha 0CHOBE METAJUIOB U IUAIEKTPUKOB. KepmeTsl;

10. [udnexTpuueckas MPOHUIAEMOCTh W TAHIEHC yIla AUAIEKTPUYECKUX IOTEPh IUICHOK:
3aBUCHUMOCTb OT TOJILMHBI U YaCTOTBHI;

11. Toku B IMAIEKTPUKAX, OTPaHUYCHHBIC TPOCTpaHCcTBeHHBIM 3apsiioM (TOII3);

12. HanOapbepuas smuccust LLIOTTKH B TUAIEKTPUUECKUX IJICHKAX;

13. DneKkTponpoBOJHOCTD JUAIEKTPUUECKUX TUICHOK, 00ycioBieHHas 3 dekTom Dpenkens;

14. 3aBUCUMOCTD IEKTPUUYECKON TPOUHOCTHU AUIIEKTPUUYECKUX IJIEHOK OT TOJILIUHBL;

15. 3aBUCHMOCTH 3JEKTpUYECKON TmpouyHocTH MJM-cucteM OT BpeMEHU BO3JACHCTBUSA

HaIPsKEHUSL.
14.1.3. TeMbl KOHTPOJIBbHBIX PadoT
Tema xoHTpONbHOW pPaboTel Ne 1 — BiusHHE TEXHOJIOTMYECKHUX IMapaMeTpoB (TeMmIiieparypa
MOJIJIOKKH, CKOPOCTh OCAXKICHHUS U T.I.) HA POCT U CTPYKTYPY TOHKHUX IJICHOK.
Tema koHTponmbHOM paboTel Ne 2 — CBoiiCTBa TOHKHUX HPOBOJSIIMX, PE3UCTHBHBIX H

AUSJICKTPUYICCKUX IIJICHOK B 3aBUCUMOCTH OT TOJIIHUHBI U CTPYKTYPhI OTHX IIJICHOK.

14.1.4. Tembl ONIPOCOB HA 3aAHSATHAX

Ocaxnenue u3 mapoBoit ¢aspl. KoHmeHcanus mieHky Ha moa vioxkke. OOpa3oBaHHe 3apOibIIeH.
Poct 3aponpimeit u oOpa3oBaHuE CIUIONIHBIX IJICHOK. BiusHME yCIOBHII Ha MOJIOKKE Ha MPOIECC
3apoIbIIcO0pa30BaHuUs U POCTA IUICHOK.

[IpoBogsie TIEHKH B MUKPOIJIEKTPOHUKE. OCHOBHBIE XapaKTEPUCTHUKU MPOBOISAIINX IJICHOK.
PazmepusIii 3 pexT B muieHkax. OCTpOBKOBBIC INICHKU M KX CBOMCTBA.

Pe3ncTuBHBIE TIIEHKW JUII TOHKOIUIEHOYHBIX PE3UCTOPOB. Mcmonp3yeMble Marepualbl s
MOJTy4YEHUS] PE3UCTOPOB C PA3NIMYHBIMU HOMUHATAMU COTIPOTUBIICHUS M TEMIEpPaTypHOro kKodduiueHTa
conpotusieHusi (TKC). BnusiHue cocraBa W CTPYKTYphl IUICHOK Ha XapaKTEPUCTHKU PE3UCTOPOB.
Oco6ennoctu mpooauMocT 1 TKC MmaeHoK pa3IMyHOTo cOCTaBa

JusnekTpudeckue TUICHKH B MUKPO- M HaHOZJIEKTpoHHKE. CBONCTBA AMAIEKTPUKOB B CHUIIBHBIX
nonsax. TyHHenmbHas omuccus, dmuccus Illorrkm wu  Ilyna-®Openkensa. Toku, OrpaHUYEHHBIE
MPOCTPAHCTBEHHBIM 3apsioM. [Ipo0oit TOHKUX THUANIEKTPUUECKUX TUIEHOK

14.1.5. Tembl HHAUBUAYAJIBHBIX 3a1aHUI

WNunuBunyansHoe 3amanue Ne 1 - Pacuer HEOOXOOMMBIX TEXHOJOTHUECKHUX MapamMeTpoB IS
MOJTy4EHUS TUIEHOK 33JaHHOTO COCTaBa U CTPYKTYPHI.

WnnuBunyaneHoe 3amanue Ne 2 - Pacuer BonbTaMmIepHbIX —Xapaktepuctuk (BAX),
temneparypHoro ko3dduuuenta conporusnenus (TIIC), anexTpuueckoit mpounoctu MJIM- cTpykryp,
JUISL TPOBOJAIINX, PE3UCTUBHBIX, TUNIEKTPUUECKUX IUIEHOK Pa3JINYHOMN TOJIIUHBL.

[TonHeli nepedyeHb BapranToB MHAMBUAYANbHBIX 3aAaHui npeacrasieH B YMIL: Cmupnosa K.1.
ToHkHe TIIEHKH B MUKPO3JEKTPOHUKE. YUeOHO-METOANYECKOE MOCOOUE M0 ayTUTOPHBIM MPAKTHYECKUM
3aHSATHUSM M CAaMOCTOSITENIbHOM paboTe JUIsl CTYIEHTOB HalpaBieHUs «DJIEKTPOHUKA U HAHOZJIEKTPOHUKA»
(6axanaspwuar).-Tomck: TYCVYP, 2013.-49 c. - [anekrponHslii pecypc] - http://miel.tusur.ru/

14.1.6. Bonipocs! 1711 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMHUHAPaM

Ocaxnenne u3 mapoBoil (a3el. KonpeHcamus TuieHKH Ha TOMIOKKe. Poct 3aposjsimed u
o0pa3oBaHME CIUIOMIHBIX [UICHOK. BiMsHue ycaoBUi Ha MOAJIOKKE HA MPOLECC 3apOIbIIIe00pa3oBaHus U
pOoCTa IIEHOK

OCHOBHBIE XapaKTEPUCTUKU MPOBOIALINX IJIEHOK. PazmepHslii a3 dext. OCTpOBKOBBIE MIICHKH.

TonkomteHounsle pesucropsl. Kepmersl. CoctaB TKC. BnusHue cocrtaBa M CTPYKTYphl Ha
XapaKTepUCTUKU pe3ucTOpoB. OCOOEHHOCTH MPOBOAUMOCTH PE3UCTUBHBIX MJICHOK.

JusnexTpuueckue MieHKU. DNeKTPONpPOBOAHOCTb, TPOOOH TOHKUX AUIIEKTPUUECKUX MIICHOK.
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14.1.7. Tembl KypCcOBBIX IPOEKTOB / KYPCOBBIX PadoT
1. DeKTpONPOBOAHOCTH AUIIEKTPUUCCKUX TIIEHOK Si3N4
2. DIEeKTPOIPOBOIHOCTh OCTPOBKOBBIX IJIIEHOK AU.
3. Pe3ucTuBHBIE IVIEHKU TYrOIJIABKUX METAJIOB.
4. CpoiictBa kepMeTHbIX TIeHOK Au-SiO, Re-Si3N4 - Mo u T.11.
5. Mexanusm npobos MJIM-cuctem, Hanpumep, AI-SiO-All.
6. CBolicTBa pe3UCTOPOB U3 YUCTHIX METAJJIOB.
7. Pazmepnslii 3 (PeKT B TOHKUX IUICHKAX.

14.2. TpeGoBaHusI K OLIEHOYHBIM MATEPUAJIAM IJIfl JTUI[ C OTPAHUYEHHBIMHM BO3MOKHOCTAMM
310POBbS M HHBAJIU/I0B
Hdnst iy ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMM  37I0POBbSI. U HMHBAJIUJIOB MPEAYCMOTPEHBI
JIOTIOJTHUTEIHHBIC OIIEHOYHBIC MaTepHaIbl, IEPEUCHb KOTOPBIX YKa3aH B Tabuie 14.
Tabnuna 14 — JlononHuTenbHBIE MaTepuasbl OLICHUBAHUS ISl JIUI C OFPAaHUYEHHBIMU BO3MOXHOCTSIMHU
3I0pPOBbSI M MHBAJIHUIOB

Kareropun Buibl TONOTHUTEIBHBIX OIIEHOYHBIX @®opMbI KOHTPOJIS ¥ OLIEHKH
oOyyarouuxcs MaTepuaioB pe3ynbTaTtoB 00ydeHus

TecTpl, MUCEMEHHBIE CAMOCTOSITEIIBHBIC
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyueHusaMu
ciyxa

[IpenMy111eCTBEHHO TMCBMEHHAs
IIPOBEpKa

C napymenusimu  CobecenoBaHue 1o Borpocam K 3auety, [IpenMyIiecTBeHHO yCTHas MpOBEpKa

3pEeHUs OMpOC M0 TEPMUHAM (MHIMBUYaTbHO)
C HapylieHusIMu Pemmenue quCTaHIIMOHHBIX TECTOB,

ONOpPHO- KOHTPOJIbHBIE pabOThl, MUCbMEHHbIE  [IperMyIiecTBeHHO AMCTAaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITEIIbHBIC PaOOTHI, BOIIPOCHI K METOJIaMHU

anmnapara 3a4eTy

C orpannuenusiMu o TecTbl, TUCEMEHHBIE CAMOCTOATENbHbIE [Ipenmy1iecTBEHHO TPOBEPKA
O0IIEeMETUITUHCKUM paboThI, BOIIPOCHI K 3a4ETY, METOJIaMHU UCXOJSI U3 COCTOSIHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIC OTBETHI =~ OOYUaIOIIErocsi Ha MOMEHT MPOBEPKH

14.3. MeToguyecKkue peKOMEHIALMH 110 OLIEHOYHBIM MaTepHaJaM JJIsl JTUI| ¢ OTPAHUYEHHbIMH
BO3MO’KHOCTSIMM 310POBbSI U HHBAJIU/10B

JUig nun ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMHU 310pPOBbsl M HMHBAJIMJOB IIPEIyCMaTpPUBACTCS
nocTynHast popma Mpe1oCTaBIeHUs 3a/laHui OLIEHOYHBIX CPEACTB, & UMEHHO:

— B IleyaTHoM (opme;

- B IIe4aTHOU (hopMe ¢ YBEIMUYEHHBIM HIPUPTOM;

- B (hOpMeE AIIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM UYTEHUSI aCCUCTEHTOM 3aJIaHUS BCIIYX;

- IPEA0CTaBICHUE 3a/IaHMsI C UCIIOJIb30BAaHUEM CYpPJOIEPEBO/IA.

Jlunam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbSl U MHBAJIUIaM YyBEJIUYMBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMpOCHl. [l Takux oOOydaromuxcsi HpeaycMaTpuBaeTcs
nocTynHast popma Mpe1oCTaBIeHNs OTBETOB Ha 33/1aHUs, & UMEHHO:

- NUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT aCCUCTEHTA;

— IIPECTaBIEHNE OTBETOB YCTHO.

[Ipouenypa oIeHUBaHHS pe3yJAbTaTOB OOYYEHUS JHMI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU
30pOBbS M HMHBAJIMJOB MO JUCHUIUIMHE MpeaycMaTpHBaeT IMpeocTaBleHne MHpopManuu B (opmax,
a/IalTUPOBAHHBIX K OTPAaHUYEHUSIM UX 3[J0POBBS U BOCIIPUATHS HHPOPMALIUU:

JL1st 1M1 ¢ HAapYIIeHUSIMH 3PeHusI:

— B (hopMe AIIEKTPOHHOI'O TIOKYMEHTA;

- B IIe4YaTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JLst M1 ¢ HapyLIeHUsIMH cJIyXa:
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- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- B Tie4aTHOU (opme.

J1J1s1 JIMIL ¢ HAPYIIEHUSIMH OTIOPHO-IBUTaTeILHOTO anmapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (hopme.

HpI/I HeO6XOI[I/IMOCTI/I UL JIdl € OrpaHMYCHHBIMHU  BO3MOKXHOCTSAMU 3J0POBbA W HWHBAJIWI0B
npoIieypa OIIEHUBAHUS PE3YIIbTaTOB 00YUICHHUS] MOXKET IPOBOUTHCS B HECKOJIBKO TAIOB.
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