MUHUCTEPCTBO OBPA30BAHMS 1 HAYKH POCCUMCKOM ®EJTEPAIINN

DesepanbHOE roCyIapCTBEHHOE OF0KETHOE 00pa30BaTeIbHOE YIPSIKACHUE
BBICIIETO 0Opa30BaHuUA

«TOMCKHH TOCYIAPCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIEHUS
U PAJJMODJIEKTPOHUKH» (TYCYP)

Y ./ YTBEPXJAIO
H;')Opgmep 1o y4eGHoli paboTte
[ A= II.E.Tposin

«i» o8 2016 1.

PABOYASI IPOTPAMMA YYEBHOM TUCIAILINHBI
OU3UKA IVIEHOYHBIX HAHOCTPYKTYP

YpoBeHb 0CHOBHOIH
o0pa3oBaTe/IbHOM MporpaMmMel  OaKajlaBpHaT

HanpagJsieHust HoAroToBKH 11.03.04 D1eKTPOHMKA M HAHOIJIEKTPOHHKA
IIpodunn(u) «MHKPO03/JIeKTPOHHKA U TBEPAOTEILHAS JIEKTPOHHKAY
®opma odyueHust OoYHas

PakyabTeT SJEKTPOHHOU TeXHUKH (DIT)

Kadenpa GbuzgecKoit anekTponuky (PI)

Kypc__ 3 CemecTp 5.6

Y4ebnblii ni1an HaGopa 2015 roaa.

Pacnpenenenne paGoyero Bpemenn:

%

i o on -+ w o o~ -} _"n'
e |lelele|e|ele|le || &
Ne Buarl yuedHoii paGoTsl g 3 g g 8 8 2 2 g =
b = H = s = s s 2 =
) ) ) ) ) ) < < =
Q Q Q Q Q &} Q Q =
1. | Jlexuuu 44 44 | yacoB
2. | JlabopaTopHbie paboThI 4acoB
3. | IlpakTHyeckue 3aHsITUS 16 16 | gacoe
4. | Kypcogoii npoext/padora (KPC) (ayautopHas) 18 18 | gacos
5. | Beero ayauTOpHBIX 3aHATHH (Cymma 1-4) 60 18 78 | yacom
6. W3 Hux B MHTEpaKTHBHO# (opme 10 10 | gacos
7. | CamocTosiTeJibHasi paboTa CTyAEHTOB (CPC) 48 54 102 | yacos
8. | Bcero (6e3 3x3amena) (Cymma 5,7) 108 | 72 180 | gyacos
9. | Camocr. paGoTa Ha MOATOTOBKY, caady 3K3aMeHa 36 36 | yacos
10{ Obwas TpyaoeMKOCTE (Cymma 8,9) 144 | 72 216 | yacos
(B 3a4eTHBIX EAMHHUIAX) 4 2 6 |3ET
Jk3ameH 5 cemMecTp
Kypcosasi paGora 6 cemecTp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 71 ot « 30 » 6 2016 1|

JIucT coryiacoBanmii

Pa6ouas nporpaMma coctaBieHna ¢ yaeroM TpeboBanmii Penepansroro I'ocymapcTBeHHOr0 06paszo-
BaTEJILHOrO cTangapra Beicmero obpasosanus (PI'OC BO) mo mHampasienuto moarorosku 11.03.04
«DIIEKTPOHUKA ¥ HaHOJJIEKTPOHMKAY (kBanudukanus (bakanaBp)), YTBEPKACHHBIM IprKa3zoM MuHu-
crepcTBa 0bpasoBaHus U Hayku Poccuiickoit @enepanuu ot 12.03.2015r. Ne 218.

Pabouas mporpamma y4eOHOM NHCIUIUIMHBI PAaCCMOTPEHA W YTBEpKIEHA Ha 3aceqaHuM Kadeapsl

(H3MYeCKOit SITEKTPOHUKE OT « 57 » o¢ 2016 r., mpoTokoia Ne
Pa3zpa6oryuk: Z,
Houent xadpenper @3 /5 <y T | __ B.A.Myxauen

/ 3aBenyrommii xadeapoii %
IIpodeccop xadenprr P i’ / I1.E. TposH

=

Pabogas mporpamma cornacosana ¢ (axynasTeToM, IpoduIHpyromei 1 BEITycKaomei xabes-
paMu HalpaBIeHUS IOTOTOBKH.

/ Jexan OOT %&%, / A.U. Boporun

/A
/ 3aB. mpohunupyromeit j/;// //
7 /

Kadenpoit [0)C) ILE. Tposa

3aB. BEITyCKAIOMEH Jj /
kadenpoii_ ®D 1; / ILE. Tposu

JKcnepThI:

IIpencenarens MeTonuuecKoi ) e

komuccun ¢akyiasrera @OT U lecerrty - / H.A Yucroenosa
v

IIpencenarens MeToquuecKoi _ -

Komuccuu Kapenpsr OO U, Lees ”“%—/ / W.A. Yucroenosa
[
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1. IEJIN 1 3AJTAYA [ CITUATIIMHBI

Ilenbro u3ydyeHus: AUCUMIUIMHEI SBJISETCA U3ydEHHE CTyIEHTaAMH OCHOBHBIX 3aKOHOB 3apOJKIEHHS U POC-
Ta HAaHOCTPYKTYP, a TAK)Ke CBOMCTB MaTepHAIOB B IUIEHOYHOM COCTOSIHHHM, (GOPMUPOBaHHE HABBIKOB IIPOBEIE-
HHsl PaCUETOB YCJIOBUIH 3apOKAEHHS U BIMIHHS MX Ha CBOMCTBA IUIEHOK.

3agayn JHCHHILUIHABLI — U3yYeHHE OCHOB POCTA IUICHOK M 3aBUCHMOCTH UX CTPYKTYPBI OT TEXHOJIOrHYe-

cKUX (aKkTOpoB;
- U3yYEeHHE OCHOBHBIX CBOMCTB METAJUTMYECKUX, PE3UCTUBHBIX U AUAICKTPHUECKUX TUIEHOK.

2. MECTO JUCOUIIJIMHBI B CTPYKTYPE OOII

B cooTBeTcTBHE ¢ OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMOi AUCHUILTHHA «DH3HKa IIEHOYHBIX
HaHOCTPYKTYP» OTHOCHTCS K BapuaTHBHOI yacty 6moka 1 (51.B.O/1.2).

Hucnunnraa 6asupyeTcs Ha 3HAHHUAX, IONYYeHHBIX [I0 MaTeMaThkKe, QU3hKe, XUMHH, MaTepHa-
J1aM 3JIEKTPOHHOU TEXHUKH, PU3KMKE KOHACHCUPOBAHHOTO COCTOSHESI, TBEPHOTEILHON DIEKTPOHHUKE.

OCHOBHEIE ONOXEHUs TUCIUILTMHEEI JODKHBI OBITH HCIOJB30BAHEI B NaTbHEHITEM IIPH H3yde-
HUH TUCIHIUIHE «IIporeccsl MUKpO- ¥ HAHOTEXHOTOTHHY, «TEXHONOTHS KPEMHUEBOH HAHOIEKTPO-
HUKA»», OCHOBBI TEXHOJIOTHH 3IEKTPOHHON KOMIIOHEHTHON (a3bl»; U HpH BHIIOIHEHHUH ¥ HAIHCA-
HHUH BBIIYCKHOH KBaJIM(UKAIMOHHON pabOTEL

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSA I CHATLINHBI

3.1. M3yYenne TACHHIIANGLI HANPABJIEHO Ha GOPMHEPOBaHHE CIETYIOIM{AX KOMIIETEH MHii:

Croco6HOCTE IIPENCTABIATE aIE€KBATHOMY COBPEMEHHOMY YPOBHIO 3HAaHMM Hay4JHYIO KapTHHY
MHpa Ha OCHOBE 3HaHHA OCHOBHBIX ITOJIOXKEHHUM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK U MaTeMAaTH-
xu (OIIK-1);

CriocoGHOCTE BBIABIATH €CTECTBEHHOHAYYHYIO CYIIHOCTE po6JIeM, BOSHUKAIOINHX B XOJIE IIPO-
deccroHanBHOM  NEATENBHOCTH, NPHBIEYs IS HX PEIIEHUsT COOTBETCTBYIOIIMUA  (QU3UKO-
Mmaremartnyeckuii anmapat (OIIK-2);

CrocoGHOCTD apryMeHTHPOBaHO BBIOMPATh M PEaTH30BLIBATH HA IIPAKTHKE sddexkTuBHYIO Me-
TOMKY SKCIEPUMCHTAIBPHOIO HCCIIEN0BAHMSA NapaMETPOB U XapaKTEPHCTHK IPHOOPOB, CXEM, YCT-
POHCTB ¥ yCTaHOBOK 3JIEKTPOHHKH M HAHO3JIEKTPOHHKH PasIMYHOro (GYHKIMOHAIBHOTO HA3HAUCHHUS
(IIK-2).

3.2. B pe3ysbTaTe H3ydeHus JUCHMILUIAHDI CTYJEHT J0JUKEH:

3namp - OCHOBHBIE 3aKOHBI 06PA30BAHMS ILICHOUHbIX HAaHOCTPYKTYP U BIHMSHHE YCIIOBHH 3apo-
XIEHHS Ha CBOMCTBA 9TUX CTPYKTYD, pa3MepHBIH 3 deKT;

- OCHOBHBIC MCXaHU3MBI 3JIEKTPONIPOBOJHOCTA METAILTHIECKUX U JUIIEKTPHUECKAX ILICHOK,

~ OCHOBHBIC TPOLECCHL, IPHUBOIAIIME K MPOOOIO TOHKOMIEHOUHBIX MJIM-CTpyKTYD;

Ymems - paccUUTEIBATE OCHOBHBIE TAPAMETPHI 3APOXKICHHS H pocTa IJICHOK;

- PacCUHThHIBATE OCHOBHBIC IIAPAMETPBI IIPOBOIAIINX, PE3UCTHBHBIX U AUSIEKTPHIECKUX IUIEHOK
C y4€TOM pa3sMepHOro 3¢ GeKTa i CTPYKTYPHI IJIEHOK;

Bnaoemu:

- METOJaMu pacyeTa M IUCIIEHHOTO MOACIUPOBAHHS (H3UKO-XMMUYECKHX HPOIECCOB H SBIIE-
HHH, IPOTEKAIOIIMX B HAHOCTPYKTYpax.

4. OPBEM JUCHHUILJIAHLI U BUJAbI YYEBHOM PABOTBI

Obmmas TPYAOEMKOCTh JUCLUIUTHHBI COCTABIISIET 7 3a4YCTHBIC €QUHUIIEI.

Bun yae6Hoit paGoTsl CemecTpsl
Bcero gacos 5 6
AyauTOpHBIE 3aHATHSI (BCEro) 78 60 18
' B ToM "mcre:
Jlexumn 44 44
IpakTugeckue 3anstus (113) 16 16
Kypcosas paGora (ayauropHas Harpyska) 18 18
CamocrosiTesibHast paGoTa (Bcero) 102 48 54
B ToM gucre:
IIpopaboTKa eIy, MOArOTOBKA K MPAKTHIECKUM 3aHATHAM 20 | 20
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[Toaroroska K KOHTpoJasHbIM paboTaMm (KP): nee KP 8 8
Brinonsenue IByX HHIMBHIYNIBHEIX 3ananuii: 1)O6pa3zoBadue 1 pocT 3apobl-
el MIEHOK; 2)3NeKTPONPOBOIHOCTE OCTPOBKOBBIX, PE3UCTUBHBIX ¥ JUIJIEKTPH- 20 20
94ECKUX ILUICHOK
KypcoBast pa6oTa (camocTosTeNnbHas paboTa) 54 >4
Ok3ameH 36 36
OG611ast TpyZOEMKOCTE 9ac 216 144 72
3ayeTHble eAMHUALBI TPYA0EMKOCTH
6 4 2
5. COAEP KAHUE JTUCHUATIINHBI
5.1. Pazmennl NUCHMIIIMHBI K BUIBI 3aHATHI
E £
ol g o o
No E E E § N E g E ®opMHpyeMble KOMIIe-
ik HanmenoBaHue pa3xena IuCUMILIHHBI % gz EF £ = & TeHUUH
= |58 ¢ g e g (OK, IIK, IICK)
Zz | S
3aposkaIeHHe ¥ POCT TOHKHX IUIEHOK 18 6 6 30 60 OIIK-1, OIIK-2, [IK-2
[posonsmue mieHkn 6 5 4 24 36 OITK-1, OITK-2, ITIK-2
PesucTuBHEIE IITEHKH " . A o 5 OIIK-1, OMK-2, [TK-2
I[I/DHGKTpI/F{CCKI/IC IIJICHKH 10 4 4 24 4 OHK-I, OHK-Z, TIK-2
3.2. Coneprkanue pa3neioB JHCIHILIHHDI (10 JEKIHSIM)
®opmupye-
Ne HaumenoBanue Tpgnee MPbI€ KoMme-
/i Py CopaeprxaHue pa3ieios €MKOCTh TEHLHHU
(uac.) (OK, IIK,
IICK)
1 3apoxneHue u Ocaxnenue u3 mapoBoit ¢asel. KoHmeHcamust IUeHKM Ha MOJ-
POCT TOHKMX myie- | yoxke. OOpa3oBanue 3apoxsimeii. Poct saponpimreit u obpazoBa- 18 OIIK-1, OIIK-
HOK HHUE CIUIOINHBIX IUICHOK. BIMSHHE yCNOBMI Ha NONIOXKKE Ha 2, IIK-2
IpOLECC 3apOABIIe00pa3OBaHus M POCTA IIEHOK.
2 | IIpoBopmsmue IIpoBozsimye MIEHKH B MEKPOSIEKTPOHHKE. OCHOBHBIE Xapaxre- OTK-1. OIK-
IUIEHKH PUCTHKH MPOBOJAIINX IUICHOK. PasMepHsIit a¢dekT B ImieHKax. 6 2 H,K—Z
OCTpOBKOBBIE IUIEHKH H HX CBOMCTBA. ’
3 | Pe3uctuBHEBIE Pe3ucTUBHBIE IUICHKHM IS TOHKOILUICHOYHBIX pesucropoB. Hc-
TUICHKH TI0/IB3yeMble MaTepHallbl L1 MOJMY9eHHA PE3FCTOPOB C PaslIid-
HBIMH HOMHHQJIAMH CONPOTHBIICHAS U TEMIEPATYPHOTO K03(hdu- 10 OIIK-1, OIIK-
menta conpotusnenus (TKC). Biusnue cocrasa m CTpyKTypEL 2,IIK-2
TUVICHOK Ha XapaKTePUCTUKH Pe3UCTOpOB. OCOGEHHOCTH IIPOBO-
mMocti ¥ TKC muieHoOK pa3snugHOro cocrasa.
4 Husnextpude- JM3IeKTprYeCcKHe TIEHKH B MHKDPO- H HaHO3JIeKTpoHuKe. CBOii-
CKHeE IUICHKH CTBAa NUSJICKTPUKOB B CHJIBHBIX MOJSIX. TyHHeNbHAas 3MHCCH, OMK-1. OIK-
smuccusd Ilorrku u ITyna-®Operkens. Toku, orpaHudeHHbIE po- 10 5 H’K-2
CTPaHCTBCHHBIM 3apsAfoM. IIpoGod TOHKHX [MAIEKTpHYECKHX ’
IUICHOK

5.3. Paznesibl AMCHUIUIMEBI B MEKIMCIHIIMHAPHDBIC CBSI3U ¢ 00ecHeYnBAOMHMH (TIPeIbI-
QY IHMH) U 00€ecIe9nBaeMbIMHI (mocnexyromuMu) AMCHUNTHHAMEA

Ne

HaumenoBanue oGecneunBaronmmx (mpenbI-

n/n AYWIHX) U 00ecrevHBaeMbIX (MOCTeayI0-

LX) TUCUMILINH

Ne Ne pazze/ioB 1aHHOM AMCUMIUIMHBI U3 Ta6J1.5.1, 1151 KOTOPBIX
Heo0X0AMMO H3yyeHHe o0ecnedHBaOIHX (npensiayummx) u
obecneynBaemMbIx (OCJIEAYIOUINX) JHCHUILTHH

1[2|3|4|5|6]7

IpeaniecTByoUIMEe AUCHUITUHEL

1 | Maremaruka

r [+ T+ 7

+ | |
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2 | DPusuka + + + +
3 | Xmmua + +
4 | Metoapl MateMaTHIeCKON (PU3UKHI + & + +
5 | ®wu3uKa KOHAEHCUPOBAHHOTO COCTOSIHHSA + + + +
6 | TsepooTenbHas 3T€KTPOHHUKA + i +
Ilocnenyrouue QUCHUNIHHBI
1 | OCHOBBI TEXHOJIOTHHM JIEKTPOHHON KOMITO- + + + +
[HEHTHOI 6a3kbl
IIponeccsl MEKPO- ¥ HAHOTEXHOJIOTHH
TeXHOMOrusA KpEMHIEBOW HAHOIIEKTPOHUKH + + + +
5.4. CooTBeTCcTBHE KOMIIETEHIHH, GOPMHPYEMBIX NpPH H3yYeHHH AUCIUIINHBLI, H BUIOB
3aHATHH
Ilepeyens ®opMBbI KOHTPOJIS
KOMIIeTeHUHHA | 1 Ip. | CPC | KP/KII
OIIK-1 + + + + KonTponsHsie paboTsl, KypcoBas paboTa
+ ab
OIK-2 5 N N KonTposnbHele paboTsl, ”HAUBHAYaIbHbIE 3aIaHIsA, KypcoBas paboTa
[IK-2 4 " n + KypcoBas paboTa, uHIMBHIyaIbHEIC 3aHaHs, KOHTPOJILHEIE PAGOTHI
6. METOJIbI 1 ®OPMbI OPTAHU3AIIMA OB YYEHUSA
TexHOJIOTHH HHTEPAKTHBHOI0 00y4eHHsI IPH Pa3HBIX POpMAxX 3aHATHI B Yacax
IIpakru- | CPC (4yac)
®opwmsl | Jlexkuuu YyecKue
Bcero
MeTtonb! (4ac) 3aHATUS
(4ac)
MuHu-IUCITY THI 4 4
O6cyxaeHne KOHTPONBHBIX paboT 2 2
3ammTa KypcoBoil paboTEI 4 4
VITOr0 MHTEPAKTUBHBIX 3aHATHN 4 2 4 10
7. JABOPATOPHBINA IPAKTUKYM
(Y4€OHBIM IJIAHOM He MPeayCMOTpPEH)
8. IPAKTUYECKHUE 3AHATHUS (CEMUHAPEI)
Ne pas- Tpyno- Komneren-
Ne aera TemaTuka npakTHYecKHX 3aHSITHI (CEMUHAPOB) emKocTL H
n/m | gucmun- (uac.) OK, IIK,
JIMHBI IICK
Ocaxnenue u3 mapopoii hasbl. KoHneHcaIys MWISHKH Ha MOIJIOKKE. OIK-1
1 1 Poct 3apozpimeit u 06pasoBanue CIUTOMHEIX WICHOK. Bivsnue ye- 6 OIMK-2 -H,K
JIOBUH Ha MOJUIOXKKE Ha MPOLECC 3apOABIIE00pa30BaHus i pocTa _2’ )
IUIEHOK
OCHOBHBIE XapaKTePHCTHKY HPOBOIIIIMX IUICHOK, PasmepHsIi 3¢- OIIK-1,
2 2 ¢exT. OCTPOBKOBEIE ITEHKH. 2 OIIK-2, IIK-
2
Touxkoruenounsre pesucropst. Kepmertst. Cocrae TKC. Bnusaune OIIK-1,
3 3 COCTaBa M CTPYKTYpPHI Ha XapaKTEPUCTUKH Pe3UCTOPOB. OcoGeHHO- 4 OIIK-2, ITK-
CTH IPOBOJUMOCTH PE3UCTHBHBIX IUIEHOK. 2
JAM3IIeKTpUIECKHUE TIEHKH. DIEKTPONPOBOIHOCTS, IPOGOM TOHKHX OIIK-1,
4 4 IH3JIEXTPUIECKUX TUIEHOK 4 OIIK-2, I1K-
2
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9. CAMOCTOSATEJIBHASI PABOTA

Tpyno-

27

No TemMaTHKa caMOCTOSITeIbHON paGoThI - Komnerennun | KoHTpoJib BhINOJIHE-
n/n (0emanuzayus) {ane) OK, IIK, IICK HHs padoThI

1 ITpopaboTka JTeKIHii, MOArOTOBKA K MpaK- 20 OIIK-1, OIIK-2, | Ompoc Ha MpakTHKE,

" | TUYECKUM 3aHATHAM IIK-2 MUHU-IUCITY ThI
{IISFI.I)ITOTO: 1;3)1( KOHTPOTLHEM paGoTaM 3 OIIK-1, OIIK-2, | Ouenka KOHTPOJILHOM

2 s IK-2 paboThl
BrinmonHeHue ABYX HHIMBUIYATBHEIX 3a-

JaHWH:

3 1)O6pa3oBaHye U pOCT 3apOIbIIIel me- 20 OIIK-1, OIIK-2, | 3amuTa HHIMBULY Ak~
HOK; I1K-2 HBIX 3adaHMi
2)ONeKTPOIPOBOIHOCTh OCTPOBKOBBIX U
PE3UCTUBHBIX ILICHOK
Ox3aMmeH: B 6uieTe 3 BoIpoca, HpUMeEpEI OTIK-1, OTIK-2,

4 | Bompocos mpexcTaBieHs! B 12.3.2, c1p.7- 36 K-> OK3aMeH

10. IPUMEPHASI TEMATHKA KYPCOBBIX IIPOEKTOB (PABOT)
1. DneKTPOIPOBOAHOCTE AUINEKTPHYECKAX IUIEHOK Si, N,

2. DIIEKTPOIPOBOHOCT OCTPOBKOBEIX IIEHOK AU.

3. Pe3uCTHBHEIE IICHKH TYTOIIIABKUX METAILIOB.
4. CpoiicTBa KEpMETHBIX ITeHOK Au-SiO, Re—Si, N, — Mo u T.1IL.

5. Mexanusm npo6ost MJIM-cuctem, Hanpumep, AI-SiO-Al/

6. CBOlCTBa PE3UCTOPOB U3 YHCTHIX METAIIIOB.

7. PazmepHBI 3Q(heKT B TOHKHX IIIIEHKAX.

10.1. Pacupenesienne BpeMeHH ayAHTOPHbIX 32HATHI HA KYPCOBOi IpoeKT (padory)

CornacoeaHa Ha noprane Ne 7337

Ne Tema 3aHsTHIH Tpymoemkocrs | Komnerenuuu
n/n (qac) OK, ITK
L. Brinada 3ananus. OObACHEHHE 0COOEHHOCTE! 10 BHIMOTHEHMIO KYPCO- 2 OIIK-1, OIIK-
BOTO IIPOEKTA 2, I1K-2
2, Koncynsramms 1:06cyxnenne TUTepaTypHBIX TaHHBIX, YTOYHEHHE 3a- 4 OIIK-1, OIIK-
JaHus. 2, IIK-2
3. Koncynbranus 2: O6cysxIeHre 4epHOBOro BapHaHTa KypCOBOTO IIPOEK- 4 OIIK-1, OIIK-
Ta 2, IIK-2
4. 3ammra KypcoBOro nmpoeKkTa 8 OIIK-1, OIIK-
2, ITK-2
10.2. ITpumepHOE pacupeneenne BpeMeHH CAMOCTOSTEILHOM paboThl Ha KYPCOBOi NPOEKT
Ne TemaTHKa caMOCTOSITENILHOM PaGOTHI Tpynoem- Komneren- KoHnTtposs
n/m KocTh (yac) | umu OK, ITIK BBINIOJTHEHHSI
padoThl
1. 3HaKOMCTBO C JIUTEPATYPOIi, COCTABIIEHHE MITaHA IPOEKTa 12 OIIK-1, OIIK- | OG6cyxneHue
2, TIK-2 IUIaHa IPOEKTa
2, Hanmcanue vepHOBOro Bapuanta npoexra 20 OIIK-1, OIIK- | IIposepka gep-
2, IIK-2 HOBOI'O BapUaH-
Ta
3. Harmmcanne okoHYaTeNbHOrO BapuaHTa, pacderTsl, rpadu- 22 OIIK-1, OIIK- | 3amura mpoek-
KM, 3al1uTa 2, [TK-2 Ta
6




11. PEATUHTOBASI CAICTEMA JIJISI OIIEHKH YCIIEBAEMOCTH CTYAEHTOB

Tabauma 11.1. BanabHbIe ONEHKH A5 3JIEMEHTOB KOHTPOJIS

Maxcumais-
o . HBIH 6asut 32
MaxcrumanbHBIH MakcyMabHBIH A — Boeroad
OneMeHTH yuebHOM neaTensHocT | Gami Ha 1-yro KT ¢ Oai 3a mepro. KT
oy U Ha ceMecTp
Hayvajia ceMecTpa mexnay 1KT u 2KT S —
cTpa
ITocemenue 3ansaTHiA 3 3 3 9
KontponbsHas pabota Ne 1 10 10
KontponsHas pabora Ne 2 10 10
WHpuBunyansHoe 3ananue 1 15 15
WunusunyansHoe 3amanue 2 15 15
KOMIOHEHT CBOEBPEMEHHOCTH 5 6 11
Ok3ameH 30
HToro MakcuMyMm 3a mepHo: i3 33 24
Hapacraroummum nrorom
13 46 70 100

OK3aMeHAIMOHHBIH OUITET CONEPIKUT TPU TEOPETHYECKUX Bompoca (1 Bonpoc — 10 6ainos)

Ta6anua 11.2. TlepecyeT 6a110B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH

banibl Ha 1aTy KOHTPOILHOH TOUKH Ouenka
2 90 % ot MakcUMabHOM CyMMsI 6awioB Ha gaty KT 5
Ot 70% 1o 89% 0T MakcHMAaNbHON cymMMBl 6aiu1oB Ha naty KT 4
Ot 60% 110 69% 0T MaKCHMaJIbHOM CyMMBI 6aJL10B Ha faTy KT 3
< 60 % OT MakCHMaITbHO} CyMMBI 6aiUToB Ha naty KT 2

Ta6smua 11.3. Tlepecuer cyMMbl 62JL10B B TPATHIHOHHYIO H MEKIYHAPOTHYI0 OIEHKY

Hrtoroeas cymma 6a/ijIoB, y4HTBHIBAET YCIIELIHO
Ouenka (T'OC) CHAHHDI SK3aMeH Ouenka (ECTS)
5 (oTimgHO) (3aYTEHO) 90 — 100 A (oTnmaHO)
4 (xopomo) 85-89 B (oueHs xoporto)
(3auTeHO) ;73 - ?71 C (xopomo)
— D (yZOBNETBOPHTENHHO)
3 (yOOBIETBOPHUTENLHO) 65-69
(3agTeHo) 60 - 64 E (mocpencTeHHo)
2 (HeyIOBIETBOPHUTENLHO),
4 (e 3aqTepHo) ) Huzke 60 6annos F (meynmoBneTBOpHUTENLHO)

12. YYEBHO-METOJUYECKOE U WH®OPMAIIMOHHOE OBECIEYEHUE JHUC-

IUITJINHBI

12.1 OcnoBHas JuTEpaTYpa

12.1.1. KM.CmupHoBa. ToHKHE TUIEHKH B MHKPO3JICKTPOHHUKE. YueOHoe nmocobue. Tomck: TV-

CYP, 2012.- 110 c. (50 9K3.) - [3MeKTPOHHEIIH pecypc] — http://miel.tusur.ru/
12.2 TomonuuTensHast auTepaTypa

12.2.1. Ousuka Tomkmx mienok. Tom 4. C6. crareit mox obme#t pemakmueii I. Xacca u

P.5.Tyna, M.: «Mup», 1970. — 440 c. (7 5k3.)

12.2.2. ®uzwka Tomkux mwienok. Tom 8. C6. crareit o obmeit penakuuen I'. Xacca, M. @pan-

komba u P.I'odmana, M.: «Mup», 1978. —359 ¢. (5 9K3.)

12.2.3. TeXHOIOTrH TOHKUX IIEHOK. CnpaBounuk. Tom 1,2. —=M.: Cos. panuo, T.1, 1977.- 664 c.

(13 3k3.), T.2, 1977. -768 c. (14 5K3.)

12.2.4. T.A.Bopo6re, B.AMyxauer. IIpo6oif TOHKHX JUSJICKTPUYECKUX IUIEHOK. —

M.:«Cogetckoe paguo», 1977.- 70 c. (36 3K3.)
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12.2.5. DneKTponpoBOJHOCTS TOHKUX TUIJIEKTPUUECKHX IUIEHOK. — Y4e6HOoe mocobue: JIeHHH-
IpaJICKUH OJIMTeXHAYeCKu# nHCTUTYT M. M.M.Kammanna, 1981.- 55 ¢. (4 9x3.)

12.2.6. B.A.boukapes, B.A.bouxapea. Kepmernsie mwienku.:«DHeprusy, JIEHUHTpancKoe OTIL.,
1975.- 152 c. (2 3K3.)

12.3 Y4ebn0-MeTOqHIECKHE TOCOOHSI M IPOTPAMMHOE 00ecIedeHIe

12.3.1. K.1.CmuproBa. ToHKHE IIICHKH B MEKDPOIIEKTPOHHUKE. YUeOHO-METOIHYECKOE TI0COOHE
0 BBIIOJIHEHHIO KypCOBOH pabOTHL AN CTYIEHTOB HAIIPaBJICHMS IOATOTOBKH «HaHOTeXHOIOTHM U
MHUKPOCHCTEMHAS TEXHHKa» U «DJEKTPOHUKA B HaHOINMeKTpoHuKay.-Tomck: TYCVYP, 2013.- 25 c. (30
3K3.) - [3JIeKTpOHHEI pecypc] - http://miel.tusur.ru/

12.3.2. KM.CmupHoBa. TOHKHE IICHKH B MHKPO3JIEKTPOHHUKE. YueOGHO-METOIHYECKOE TI0COOHE
0 ayTUTOPHBIM NMPAKTHIECKHM 3aHATHSIM U CaMOCTOATENHFHON paboTe IUIs CTYIEHTOB HANPABICHUS
NOAroToBKM «HaHOTEXHONOrMH ¥ MUKDOCHCTEMHAs TEXHHKa» U «DJEKTPOHUKA M HAHOAICKTPOHH-
kay.-Tomck:TYCVP, 2013.- 49 c. (50 5x3.) - [anekTpoHHBIH pecypc] - http:/miel.tusur.ru/

12.4 Ba3se1 HaHHbIX, I/IH(I)OPMaIII/IOHHO-CIIpaBO‘IHLIe H MMOHUCKOBBIC CHCTEMBI

13. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE U CHUAIINHBI

JUis peanusalyy TeKUHOHHBIX U NPAKTUYECKUX 3aHSATHN HEOOXOIHMEL: KOMIIBIOTED C YCTAHOBJIEHHBIM
MporpaMMHBIM obecneuenueM (11.12.3), IpoeKkTop  5KpaH.
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1 Bgeenenue

@onn onenounslx cpeactB (®OC) sBusercs mnpunoXeHHeM K pabodell mporpamme
IACUMIUTAHEL «DU3WKa IUIEHOYHBIX HAHOCTPYKTYP»» M IMPEACTaBIAeT COOOH COBOKYIIHOCTb
KOHTPOJIBHO-M3MEPUTENBHEIX MaTepUaoB (THIOBBIE 3aqadd (3alaHus), KOHTPOJBHEIE pabOTEI,

TCECTBI H I[p) H MCTONOB HX HCIIOJb30BaHUs, IIPCAHAZHAYCHHBIX I HU3MEPEHHUA YPOBHA

HOCTHDKCHHUS CTYIEHTOM YCTAHOBIICHHBIX PE3yJIETaTOB 06yquH;1.

@OC no nucnummEe «PHU3MKa IICHOYHBIX HAHOCTPYKTYP)» MCHOJb3yeTcs IPK IPOBEICHAH

TEKYIIETO KOHTPOJIA YCIICBAEMOCTH 1 HpOMC)KyTO‘lHOfI arTeCTauy CTYACHTOB.

Ilepeuyenn

3aKpCIJICHHBIX 3a JUCHUILIAHOMR

KOMIIETEHIIUH IIpUBeieH B TabuIe 1.

«@u3pKa TICHOYHBIX HAHOCTPYKTYDY

Tabmuna 1 — ITepedens 3aKpenyieHHBIX 32 AHCHHUILITHOM KOMIIETeHIHIA

Kop D opMyIHPOBKA KOMIIETEHIIMH JTansl GOPMHPOBAHHUA KOMIIETEHIHH
3HaTBL OCHOBHBIE 3aKOHBI (DU3UKH: MEXAHUKH,
MOJIEKYIIIPHO-KMHETHIECKOM TEOpHH,
SIIEKTPONMHAMUKH, (PU3UKH TBEPOOrO Tela,
CrocoGHOCTE  IPENCTaBIATE  aJEKBATHYIO o o
N aTOMHOM (DM3HMKH W KBAHTOBOM MEXaHHKH.
COBPEMEHHOM OBHIO 3HAHWHM HayuH
P y yp Y | Ymers momszoparses 3axomamu bu3uky s
OIIK-1 | xapTHHY MHpa Ha OCHOBE 3HAHH OCHOBHBIX
B IOHMMAaHMs  IPOIECCOB  POCTA  TOHKHX
IIOJIOXKEHUH, 3aKOHOB u METOIOB
IUICHOK, MEXaHU3MOB 3JIEKTPOIPOBOAHOCTH U
CCTECTBEHHBIX HAyK U MaTeMaTHKH.
mpobos.
Biagers HaBBIKAMH  OIEHOK OCHOBHBIX
XapaKTePUCTHK IPOBOASIINX, PE3UCTUBHELIX U
JMUIIEKTPUYECKUX TUICHOK.
CrnocoOHOCTE BEISBIIATE 3HaTh OCHOBHBIC 3aKOHBI 3aPOXKICHUS U
CCTECTBCHHOHAYIHYIO CYIIHOCTh IPOOJIEM, | POCTa TOHKUX ILUIEHOK, MEXaHU3MEI
OIIK-2 | BO3HHKAIOIIUX B XOI€ MPO(ECCHOHATBHOMN SIIEKTPOIIPOBOAHOCTH U IPO6Os

AESTEeNbHOCTH, IPUBJIEYD IS UX PELICHAS
COOTBETCTBYIOIIHH HHU3HMKO-
MareMaTHYECKU anmapar

TOHKOILIEHOYHBIX CTPYKTYD;
YMeTh BBIABIATH OCHOBHBIE
TEXHOJIOTHYECKHUE ITIapaMeTPBI, BIUAIOLINE Ha
XapaKTEPUCTHUKH IICHOK, K YMETH [IEIaTh
KOIIMYECTBEHHYIO OLEHKY 9TUX [1apaMeTPOB,
HCIIONB3YsI COOTBETCTBYIOIIHIA (BHU3HKO-
MareMaTH9ecKyii aIapar;

Baagers HaBEIKamMu pacueTa 0CHOBHEBIX
XapaKTePUCTHK IIJIEHOK: CTPYKTYPEL,
SIEKTPONPOBOMHOCTH ¥ BIIEKTPUIECKOH
IIPOYHOCTH
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CrocoGHOCT apryMeHTHPOBAHO BHIOUPATh | 3HATH METOLHKY 9KCIIEPUMEHTAIHHOIO

U pealu30BBIBATEH Ha MPAKTHKE HCCIICNOBaHMS METAJUIMYECKIX, PE3UCTUBHBIX
5} DEKTHBHYIO METOIMKY U JU3JIEKTPHYECKHUX IUIEHOK

IIK-2 9KCIIEPUMEHTAIIBHOTO UCCICHOBAHMUS YMeThb apryMeHTHPOBAHO BBIOHPATh HYKHYIO
[IapaMeTPOB M XapaKTEPUCTHK MIPUGOPOB, METOIMKY SKCIIEPUMEHTAILHOIO
CXEM, YCTPOHCTB U YCTAHOBOK SNEKTPOHUKM | HCCIIENOBAHMUS XapaKTEPHCTUK U CBOHCTB
Y HAaHOSJIEKTPOHUKH PA3IAIHOIO TOHKHX IUIEHOK, 1 HEOOXOMMMBIE IS
(QYHKIIMOHATEHOIO Ha3HAYECHUS HCCIICIOBAHMM IIPUOOPEI B YCTaHOBKH

SIIEKTPOHHUKH U HAaHOBIEKTPOHHKHA

Buapers MeTomukoit paGoTsl ¢ mpubopamu 1
YCTPOHCTBAMH 3NE€KTPOHUKH ISl IPOBEICHUS
HEOOXOIMMBIX HCCIIEIOBAHMIA.

2  Peanuzanms KoMmeTeHIHI
1 Komnerennmusa OIIK-1

OIIK-1: CrocoGHOCTh IIPEICTABISTH AIEKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHHM HAyIHYIO
KapTHHY MHpPa Ha OCHOBE 3HAHUS OCHOBHBIX IOJIOKEHHH, 3aKOHOB X METOJOB €CTECTBEHHBIX HAyK U
MaTeMaTHKH.

[t GOpMUPOBaHHS KOMIETEHIMH HEOOXOOMMO OCYIIECTBHTH DSII 3TAlOB. DTambl

(GopMHpPOBAHUS KOMIIETEHIIMH, IPAMEHIEMBIE IS TOTO BUIBI 3aHATHH, ¥ HCIIOIb3yeMBIE CPEICTBa
OLICHUBAHUJ IIPEICTABIICHEI B TabmuIe 2.

Tabauua 2.— Jranel Gopmuposanus xommerenmun OIIK-1  w memoam3yemble cpencTsa
OLICHHBAHHSA

1. Cocras 3HaTE YMmers Baagers
3HATB OCHOBHEIE
3aKOHBI MEXaHHUKH, Ymerp BBIOpaTH 3aKOHBEL, Brazers
MOJIEKYISIPHON QU3HKH, | HEOOXOMMMBIE WA | haxrigecKumy
SIIEKTPOTUHAMHUKH, OOBSICHEHHS] H3Y9aeMOIO | HAREIKAMM AHAIH3A
Conep:xaHne 3TanoB (GU3UKYU TBEPAOTO TeJla, | SBIEHMS W CAelarh | Ha OCHOBE 3HAHHI
KBAaHTOBOM MEXaHHKH, HeoOXoauMBbIe OCHOBHBIX 3aKOHOB
MaTeMaTH4decKOTo BBIUHCIICHUS CCICCIBCHHBIX. HAyK
¥ MaTeMaTHKU
aHaIm3a
Jleximm; [IpakTryeckue 3aHATHS;
[Ipaxtuueckue 3ansatus; | Kypcosas pabora; [IpaxkTuaeckue
Bunwi 3ansaruii Kypcosas pabora; CamocTrosTenpHas 3aHATHSA,
CaMmocTogTebHas pabora. Kypcogas pabora.
pabota
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Hcnoan3yembie
CpeICTBA OLlCHUBAHHUS

TecThl, KOHTPOJIBHEIE
paboTHI,
WHVBUTyaTHHBIE
3aIaHus

KonTponsHEIE paboTEI,
HHIUBUTyaTbHEIC
3aaHus, KypcoBas
pabota

WHnuBuayaasHbIE
3a/IaHus, KypcoBas
paborta.

2 Kommerennusa OIIf

OIIK-2: CrocoGHOCTE BBIABIATH E€CTECTBEHHOHAYYHYIO CYIIHOCTH HPOONEM, BOSHHKAIOIIMX B
Xoze MPO(eCCHOHANLHON NeATeNbHOCTH, NPHBIEYb Ui X PEIIEHHsS COOTBETCTBYIONIHH (GH3HKO-

MaTeMaTudeCKui arIapar.

JUtst  GopMUpOBaHMS KOMIIETCHIHH HEOOXOIMMO OCYIIECTBHTH psJ STaloB. DTkl

(bOpMI/IpOBaHI/UI KOMIIETEHIINH, IIPUMEHACMBIC IJI1 3TOI'0 BHIBI 3aH5ITI/II‘/'I, U HCIIONIB3YEMBIC CPEACTBA

OLICHMBAHUS IIPEINCTABIICHEI B TaOMHIlE 3.

Tabauna 3 — Jtanbl ¢popmupoBanus xomnerenuuu OIIK-2 w mcmoan3yemble cCpexcTBa

OLlCHHBAHUA
2. Cocras 3HaTEL Ymernb Baagers
3HATH OCHOBHBIE
3aKOHBI 1 Buaners
XapaKTePUCTUKH TEXHOIOIMYECKUMHU

OCXKICHUS U POCTA
TOHKHX IIJIEHOK,

YMmeThb BEIIBIATE
€CTECTBEHHOHAYYHYIO
NPHYUHY OTKJIIOHEHHH OT

METOJIaMU BIIHSIHHS
Ha yIIydIleHue
CTPYKTYPHI ILIICHOK,

0COOEHHOCTH ’
3aKOHOB pOCTa IUICHOK, HX CBOUCTB H
Conep:xanue 3Tanos 3NIEKTPOIPOBOIHOCTH
MEXaHU3MOB IIPUBJIEKATD IS
METaJUTMYECKUX 5TOro
NIEKTPOIIPOBOAHOCTH U
JUIEKTPUIECKUX i
P mpo6ost MIIM-crcTem COOTBETCTBYIOIUHN
IIJIEHOK. 3HATh ¢buznKo-
MEXaHU3MBEI IIPO0Os MaTeMaTu4eCKUuU
MJIM-cucrem. afmapar
Jlexmun; Jlexmum; IIpakTuaeckue
s IIpaxTrgeckue 3ausatus; | [IpakTUYecKue 3aHATHS, 3aHATHS;
Bunwr 3ansaTuii
Kypcosas pabora Kypcosas pabota Kypcogas pabota

Hcnoab3yembre
CPEeICTBA ONIEHUBAHHS

TecThl HA TEKIUAX,
Ompoc Ha
IIPaKTUIECKUX
3aHATHAX

KoHTponbHBIE paboTEL,
HHIUBUyaTbHEIE
3aJlaHus, KypcoBas
pabora

WunuBunyaisHbIE
3a1aHus, KypcoBas
pabota
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3  Komuperenmus [TK-2

IIK- 2 - Cnoco6HOCT apryMeHTHPOBAHO BEIGHPATH W PEaTH30BEBATh HA OpakTHKe 3()(EKTHBHYIO
METO/IKY SKCHCPUMCHTAIBHOTO MCCIICAOBAHNUS [IapAMETPOB M XapaKTEPUCTHK HPHOODPOB, CXEM,
YCTPOHCTB H YCTAaHOBOK O3NEKTPOHHKM M HAHOSNEKTPOHHKH DAa3IHIHOTO GYHKIIHOHABHOTO
Ha3HAYCHHS

Jns  GopMHpOBaHHS ~KOMIIETCHIMH HEOOXOOMMO OCYIIECTBHTD pAX  3TamoB. OTamsl
(hOpMHUpOBAHYS KOMIIETEHIHH, IPAMEHSEMBIE UL STOTO BUbI 3aHSTHH, U HCIOJIb3YEMBIE CPEACTBA
OLICHUBAHMs IIPEICTABIICHBI B TA0IHIIE 4.

Tabmuua 4— Drambl Gopmuposanms kommerenmmu IK-2 u HCII0JIb3yeMbIe CpeacTBa
OLICHMBAaHHS

3. Cocras 3aaTs Ymern Baaners
YMmersp BrIOparh
3QYEKTUBHYIO METOUKY
3HATH IPUHITUIIE] oo . Yo Baagers Ha
U3MEpPCHHUH U i
pabOTHI OCHOBHBIX IIPAKTUKE METOAUKOU
COOTBETCTBYIOIIHE eIOBAHIL
pu6OPOB U3MEPEHNUS 5 H G R,
C IpHOOPEI M YCTPOHCTBA TOHKOIUTCHOYHBIX
o/iepKaHMe ITAIOB XapaKTEPUCTHK IICHOK
. LRSS " | g mceneoBaHuS CTPYKTYD, HCIONB3YS
[IPUMEHSIEMBIX B MUKPO-
3 B XapaKTEPUCTHUK 1IpH 3TOM
¥ HaHOBJICKTPOHHUKE OTBETCTR 0
E TOHKOILTCHOYHBIX co TCTBYIOLLY.
annaparypy
CTPYKTYp
T Jlexmumy; IIpakTiaeckue
EKITHH; .
I W, [IpakTHyeckue 3aHATHS; 3aHSTHS,
AKTUYECKUE 3aHATH;
B N I/Ip > | NnouBuIyansHbe WunuBunyansHbIe
bI 3AHATHIA BHTyaJIbHBIE .
e HHH H(}I:IS) 3a/IaHHS; 3aaHUs;
3aTaHUS
A Kypcosas pabora Kypcosas pabota
TecTr! Ha TeKIHIX;
KonTpomapubie paboThI;
Ompoc #a P P ’ VnaauBuayanbHbIE
Hcnoaniyemsie IIPaKTUYECKUX W puBuyansHbIE i
b
: 3aganusa (U3);
CPeICTBA OLEHHBAHHSA | 3aHITHIX, an H3); Kypoosas patess
UHIUBUAYaIbHEIC Kypcogas pabora
3aTaHUS
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1. Komnerennus OIIK-1 - cnocoOHOCTH IPEICTABIATH aIeKBaTHYIO COBPEMEHHOMY YPOBHIO
3HAHWM Hay4YHYIO KapTHHY MHpa Ha OCHOBE 3HAHUS OCHOBHBIX IIOJIOXKEHHM, 3aKOHOB W METOJOB
€CTECTBEHHBIX HAyK U MaTeMaTHKH

OO6mpe XapaKTEpUCTHKH IIOKazaTeled W KPHUTEPHEB OIEHUBAHMS KOMIIETEHIHH II0 3TamaM
IPUBEICHEI B TAOIHUIIE 5

Tabauma 5 — O6mue XapaKTepHCTHKH NOKAa3aTe el i KPUTEPHEB OLeHUBAHAS KOMIIETEeHIHH

10 3Tanam
IlokazaTenu u
3HaThL YMmern Baagers
KPHUTepUH
Obnamaer
baxTHIeCKUMHU u | Obmamaer mmamazoHoM | Komtpomupyer
. | TeopeTHYeCKUMHU [IPaKTHIECKUX YMEHHH abor IPOBOJTUT
OtimyHo  (BBICOKHIH p P m > | P Y, P
anenE) 3HAaHWSMH B IIpefeniax | TpeOyeMBIX IUIS | OIICHKY,
yp U3yJyaeMOH 007acTH C | pasBUTUS  TBOPYECKHX | COBEPIIEHCTBYET
IIOHUMAaHWEM  TpaHUIl | PeIICHUH METOIUNKY paboTHI
NIPUMEHUMOCTH
Beper
Obmamaer muamazoHOM p
. | OTBETCTBEHHOCTH 3a
3Haer GaxThl, | IPaKTHYECKUX YMEHMIA,
3aBepIIeHue 3a1ad B
.. | mpuHIMIEL, mpomeccsl, | TpeOyeMbIX TUTS
Xopomo (6azoBbIid HCCIIEIOBAHUH,
o0Imue  TOHATHA B | pelIeHHus
YPOBEHB) . IpUCIIOCa0NIUBaET
IOpeneax  M3y4aeMo# | ompeleleHHBIX
CBOE TIOBEICHHUE K
obnactu mpobneM B obnactu
00CTOATENHCTBAM B
HCCIIeTOBAHHS
pelieHny IpodieM
O6namaeTr OCHOBHBIMH
Paboraer npu
YnoBJIeTBOPHTEILHO O6nanaer 0a30BBIMH | YMEHHIMHU, TpeOye- ——
(moporoBelii ypoBeHs) | 0OIUMU 3HAHUAMEA MBIME JUIS BBIIOTHEHAS | L
HaOIFONeHUH
IIPOCTEIX 3a/1a4

@opmyHpoBKa HoKa3aTeNel H KpuTepHeB oueHnBanna komperenmuy ONK-1 npusesena s

Tabaaua 6 — XapakTepHCTHKH IOKa3aTejlell M KPHUTEPHEB OIEHHBAHUS KOMIIETEHIIHH IO

Tamam
Iloxa3zarenu u
3uHarn YMmetn Baaners
KpUTEepHH
3HaeT OCHOBHEBIE YMmeer ucmons3oBars
3aKOHBI POCTa U 3aKOHBI (PUBHKH Baaneer
§ bopmupoBaHUsa MATEMATHKE L Pa3IMYHBEIMUA
Otingyso (BBICOKHIA CTPYKTYpHI ILJICHOK, METOJIaMU OLEHKH
OLICHKH XapaKTEPUCTHK
YPOBEHb) JNIEKTPOPUIHICCKIE - XapaKTEePUCTHK
CBOMCTBA IICHOK, MX H CBOMOTE. ORI TOHKOILICHOYHBIX
3aBUCHUMOCTH OT IUICHOK CTPYKTYP
CTPYKTYPBI
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Xopomo (0a3oBbIi

3Haer (akrTEl,
OCHOBHBIE ITPUHITHIIEI
BIIMSIHHSL TEXHOJIOTHH Ha
CBOMCTBA IIPOBOISIIHUX,

Ob6namaet quanasosoM
MIPaKTHYECKUX YMCHHUH
pacyera CBOMCTB

Baaneer
CIIOCOOHOCTBIO

3aBEPIIMTH paboTy U

CICJIaTh BBIBOIKI

Ha

VpOBEHE) OCHOBE OCHOBHBIX
PE3UCTHBHBIX U TOHKOILUIEHOYHBIX IIOJIOXKCHHUH U
JUIIEKTPUIECCKUX CTPYKTYP 3aKOHOB
IIJIEHOK €CTECTBEHHBIX HayK
U MaTeMaTHKH
O6namaeT OCHOBHEIMHU Bnapgeer
3HaeT B3aUMOCBS3b YMEHUAMH IS OTICHKH CIIOCOOHOCTBIO
YnosaerBopureasHO MEXIy TEXHOJIOTHEH U XapaKTEepUCTHK, BBUIONHSTH paboTy
(moporoBsIii ypoBeHs) CBOMCTBAMH TOHKHX IIOJIy49aeMBbIX (pacuertsr) mox
IIJIEHOK TOHKOILUIEHOYHBIX HabIIIoIeHHEM
CTPYKTYp CIeLHaTiCTa

2. Komnerenmus OITK-2 - Cioco6HOCTD BBISBIISTE €CTECTBEHHOHAYYHYIO CYIIHOCTE

HpO6JICM, BO3HHUKAIOIMHUX B XO/1€ HpO(i)eCCHOHaHBHOfI ACATCIIbHOCTH, IPUBJICYD JJI1 UX PEIICHUSA

COOTBETCTBYIONIMY (U3UKO-MATEMATHICSCKHH AllIIapar.

O6II[I/IC XapaKTCPUCTUKHU TMOKa3zarened u KPUTEPUEB OIICHHUBAHMSA KOMIETEHIIMH II0 3TalnaMm

IIpUBENCHEI B Tabaume 7.

Ta6muna 7 — O6mue XapaKTePHCTHKH I0Ka3aTe el M KPUTEPHEB OLEHHBAHUS KOMIIETEHIHH

II0 3TanamMm

Ilokaszarean u

3Harhb Ymers Baaners
KpHUTepUH
Obnanaer Obnamaer muama3zoHOM
bakTHIeCKUMHU 4 | mpakThdeckux ymeHw#, | Kontpommpyer
. | TeopeTHuecKuMU TpeOyeMBbIX U1 | pabot MIPOBOJUT
Otiauyso  (BBICOKMHIA p pebY P Y p
) 3HAaHUAMH B Ipefelax | pasBUTHS TBOPYECKHX | OIIEHKY,
OBEHb " .
yp M3ydaeMod o00nacTu C | pelreHui, COBEpIIEHCTBYET
IIOHMMaHHEM  TpaHHUI | abCTparupoBaHHUS JIeHACTBUSA pabOTHI
IPHUMEHUMOCTH IIpobieM
Beper
Obnamaer auama3z3oHOM p
3 i IpaxTraeckax vmermi. | OTBCTCTBEHHOCTE 32
eT aKTBI TH
Ha ’ b SveMEIX M IIJD; 3aBepIICHUE 3a1a4 B
. | IpHHIMIBL, Iporecchl, | Tpebye
Xopomo (6a3oBhIit P > 1P > | TPEBY HCCIIENOBAaHMH,
o0Imue  MOHSATHS B | pEIICHHUS
YPOBEHb) . JUS— NpUCTIOCa0INBaET
Tax ~— W3ydaemoi | om TIeH
nge):[e v p6II obmacry | CBOC TOBENEHHE K
mpobreM B 71
00JIacTH P o0CTOsATENRCTBAM B
HCCTIEIOBAHMS
peleHuyr nmpodiaemM
v, 06 6430BEIMI Obnamaer ocHOBHRIMH | Paboraer pu
() -Obnagaer azo
AOBJACTROPHTCIEH 6 . sHa u YMEHUSIMH, Tpebye- | mpsmom
OOIIMMU 3HAHUSIM
\IGPOrOBLIE OnEHs) MBIMHU [JI BBIIOMHEHUS | HaONIONEHUU
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IIpOCTHIX 3ada4

.
OT1

éi}ﬂé’}?:{}’ﬁ%p(}ﬁxa noraszarese u KpUTEpHEeB OUCHHBAHNYH KOMIEeTCHINH OIIK-2 npaBgiIcHa B

Tabannoe 8.

Ta6amma 8 - XapakTepucTHKH IoKa3aTesieil 1 KPUTepHEB ONEHHBAHHS KOMIIETEHIIHH HA

Tamax
Iloka3zarenu u
3HaTh Ymern Baaners
KpHTepHH
Baaneer
CITOCOOHOCTBIO
S BBIIBIIATH CYIITHOCTH
poOJIEMBI,
OCHOBHBIE .
3naer BO3HHUKIIICH B X0/[€
TEXHOJIOTHYECKHE TCXHOJIOTHICCKHE uccienosanus TIIC,
. apaMeTpEl, BIIUSIIONINUE (haxTopEI, BIHSIOMYE HA H cIeNarhb
OTtaugHo (BBICOKHIT
GBERE) Ha CTPYKTYpY U XapaKTePUCTHKH [IpEeIBAPUTENHHYIO
yp CBOICTBa IUIEHOK, [IPOBECTH OII€HKY BO3MOXXHOTI'O
TOHKOHJICH%‘{EIED( YHCIEHHYO OTIEHKY M3MEHCHHS CBOMCTB
CTPYKT ILUIEHOK IIpH
PYKTYP ( ) 3TOTO BITUSHHS P
HW3MEHECHUH
TEXHOJIOTHH HJIH
xapakrepa
HCCIICIOBAHUS.
YMeeT IpeIBUIETE, KaK Baaneer
Saaer OCHOBHELS H3MEHEHHE KaKuX-Iu00 CTIOCOOHOCTRIO
. IpOGIEMEL, TEXHOJIOTHYECKHX KOIHYCCTBCHHOM
Xopomo (6a3oBbIit OLICHKH BIIUSTHUS
BO3HHUKAIOIIHE TIPU (baKTOpOB MOXKET
YPOBEHb) S B HEKOTOPBIX
eboraerormmaaet TIIE TIOBJTUATH Ha CBOMCTBA S —
. Yo TIIC. ¢dakTopoB Ha
cpoiicta TIIC
Ilorumaet BIHsSHHE
Ob6namaeT 0CHOBHEIMH Cnocoben aenars
HEKOTOPBIX N
YnoBJieTBOPUTEIHLHO YMEHHSAMH IS MpOCTEHIIIE
- TEXHOJOTHYECKHX
(moporoBwlii ypoBeHs) drascropon T eBoRrE IIPEeIBAPUTEILHOTO KOJIMYECTBEHHEIE
TIIC aganu3a cpoiicts TIIC OLICHKH CBOMCTB
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3. Komnerenmus IIK-2 - Cnoco6HOCTS apryMEHTHPOBAaHO BBIOMpATh M DPEaIM30BHIBATH HA
IpakTUKe 3((GEKTHBHYIO METONMKY OKCHEPHMEHTAILHOIO HCCIENOBAHMS IlapaMeTpoB M
XapaKTEPUCTHK NPUOOPOB, CXEM, YCTPOHCTB U YCTAHOBOK OSIEKTPOHHKH H HaHO3JIEKTPOHUKH
Pa3nE4HOro QyHKIHOHAILHOIO HA3HAYCHHS

O6mue XxapakTepUCTHKHY MOKa3aTeneit u KPUTEPHEB OLICHUBAHUSA KOMIIETEHIMH 10 STaraM IPUBEICHBI B
Tabnuue 9.

Tabauna 9 — O6mue xapakTepHCTHKH MoKa3aTeell u KpHUTEPHEB OLCHUBAHHUSA KOMIIETECHIIHN
II0 3TanaM

IMoka3zarenn u
3HaTh Ymern Baaners
KpPHUTepUH
Obnamaer
baxTryecKuMHU u | Obmamaer nuwamasonoMm | Komrpomupyer
. | TeopeTHUeCcKuMU NIPaKTUYECKUX YMEHHHI aboT IIPOBOMIUT
OtrnauHo  (BbICOKHMIT p P yM » | P Y, POBOX
i 3HaHUSAMH B IIpefienax | TpeOyeMBIX IUIs | OLICHKY,
yp U3y9aeMoi 00nacTh C | pasBUTHA  TBOPYECKHX | COBEPUICHCTBYET
IIOHMMAHWEM  TpaHUI] | pelleHui METOIUKY pabOTEI
IIPEUMEHUMOCTH
Beper
Obnamaer auama3’oHOM p
. | OTBETCTBEHHOCTH 3a
3HaeT (GaxThl, | TPaKTUYECKHX YMEHHIH,
3aBEepIICHHE 3a7ad B
. | DpuHIMIEL, Tpouecchl, | TpedyeMbBIX TS
Xopomo (0a3oBbIid HCCIIEOBAHNH,
obmue  TOHATHS B | pelleHHs
YPOBEHB) . IpPHUCTIOCA0IHBaeT
Iopefenax  HM3y4aeMo#l | ompelelleHHBIX
CBOE IIOBEJEHHE K
obnacTu mpobieM B obmactu
00CTOSTENBCTBAM B
HCCIIeIOBAHMUSI
pelesuy npodiem
ObnamaeTr OCHOBHBIMH
Pabotaer pu
YnoBieTBOpHTEILHO Ob6namaer 0a30BBIMH | YMEHHSIMH, Tpebye- ———
IOPOTOBBLIi YPOBEHD OOIIMMY 3HAHHSMH MBIMH JIJISL BBIIOJIHEHUS
(opo yp ) _ g HaOIIOeHUH
IPOCTHIX 3a/1a4

b e wew g A T Y
OoRazarel/ies ¥ KPDHUHTEDHCB OICHUBAHME KOMIIETeRIy

Tabmuma 10 — XapakTepHCTHKH IOKa3aTejieii 1 KPUTEPHEB OLEHHUBAHHS KOMIIETEHIUH II0

3TanamM
3aTeld U
Timea 3HaThL Ymern Baagers
KpHUTepuu
3HaeT OCHOBHEIE VYmeer Baaneer na
. METOIUKHA TIPaKTHUKE
OT1iim4HO (BHICOKHIA . . apryMEHTHPOBAHO
) HCCIIEIOBAHUH CBOMCTB T — METOIUKaMH
OBEHb
yp TOHKUX ITPOBOSINUX, 9KCIEPUMEHTAIBLHBIX
PE3UCTUBHBIX U METOHKY HCCIIEOBAHUN U
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JUIICKTPHICCKHUX HCCJICIOBAHUS CBOHCTB COOTBGTCTBYIOHICﬁ

IUIEHOK TIIC H3MEPUTEBHOU
anmnaparypou
Bnaaneer
CIIOCOOHOCTBIO
3naer QaxThI,
CaMOCTOSATENLHO
TPUHIIUAIIBI OO6nagaer quanazoHaMu
o N pEeIIHTH HEKOTOPHIE
Xopomo (6a30BbIii SKCIIEPUMEHTAIBHOTO IPaKTHYECKIX YMEHUM o —
YPOBEHb) HUCCIIENOBAHUS SKCIEPUMEHTAILHOTO ’
BO3HHUKAIOIINE B
[1apaMeTPOB JIEMEHTOB uccienoanus TIIC xome
TIIC
9KCIEPUMEHTAIBHBIX
HCCIEeNOBaHUN
Baaneer
CIIOCOOHOCTBIO
O6manaer 6a30BEIMU
IIPOBOIUTH
00IMUMH 3HAHUSIMHA YmeeT npoBOIUTE
YnoBieTBopuTEILHO HCCIIEOBAHUS
G METOIOB IIPOCTHIEC UCCIIEHOBAHUS .
(moporoBrIii ypoBeHS) HEKOTOPHIX CBOMCTB
3KCIEPUMEHTATBHBIX TIIC
" TIIC oz
uccienosanuii TIIC
HaOIXOIEHUEM
CIHEIHAaINCTa

3 TunoBble KOHTPOJIbHBIE 32 aHHS

JUIsl peanusamyy BEINIETIEPEUHCICHHBIX 3aa4 OOYy9eHHS HCIONB3YIOTCS, HEOOXOMMMEIE I
ONCHKM 3HAHW{, YMEHWH, HABBIKOB, XapaKTEPU3YIOIIMX 3Talbl (OPMHUPOBAHHS KOMIICTCHIIHH B
IpoIlecce OCBOEHMS 00pa3oBaTENbHOM IIPOrPaMMEI, B COCTaBE: TECTHI, MOKIANBI M COOOIICHHS,
NPaKTHYECKHUE 3a1aHus, Ta00paToOpHbIe PabOTEI, SK3aMeH.

TunoBble 3a71aHKs UM UHBIE MAaTePHAIEL, HEOOXOMMMBIE JUIS ONEHKH 3HAHUH, YMEHU, HABBIKOB
W OMNBITA NEATEIBHOCTH, XapaKTePU3YIOIUX 3Talbl (OPMHUPOBAHHS KOMIETEHIMH B IIpOIECcCe
OCBO€HHs 00pa30BaTENBHOM IPOrpaMMEL, B COCTABE:

3.1. KoHTpoasHbIE paboThI:

Tema konTponbHOH paGorbr Ne 1 — BiusgHHE TEXHOTOTHYECKHX IapaMeTpoB (TeMIeparypa
IIOZITIOKKH, CKOPOCTh OCaXIEHHUS U T.II.) HA POCT ¥ CTPYKTYPY TOHKHX ILICHOK.

Tema xoHTponbHOW padorer Ne 2 — CBOWCIBA TOHKMX IIPOBOIAIIMX, PE3HCTHBHEIX U
AUBIIEKTPHYECKUX IUICHOK B 3aBUCUMOCTH OT TOJIIIUHEI U CTPYKTYPBI 3TUX IIJIEHOK.

3.2. UaauBUayaIbHbIE 32 aHUA:

I/IH}_II/IBI/I}JyaJILHOC 3aganne Ne 1 — Pacuer H€06XOI[I/IMB]X TCXHOJIOTHYECKUX IIapaMeTpOB JIA
OJIYYCHHS IUICHOK 3aTaHHOTO COCTaBa U CTPYKTYPHI.
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WupusugyanbHoe 3amamme Ne 2 — Pacyer BOJIBTAMIIEPHBIX ~ XapakrepucTuk (BAX),
TeMIIeparypHoro Kosb¢uumenta comporusnerus (TTIC), JIEKTPUYCCKOM IpouHocTH MJIM-
CTPYKTYD, UL IPOBOASIINX, PESUCTUBHBIX, TUIIEKTPHUCCKUX IUIEHOK PA3HIHON TOJIIMHEL

llonHbld mepedeHh KOHTPONBHBIX pPaGoOT u MHIUBUAYAIbHBIX 33JaHUW MpeAcTaBled B YMII:
CvmmproBa K.J. Tomkme mneHKd B MHKDPOSIIEKTPOHHKE. Y4eOHO-METONUYECKOE TOCOOHE II0
ayIUTOPHBIM TIPAKTHICCKIM 33aHATHAM H CaMOCTOSTENHOM paboTe IS CTY[IEHTOB HANpABIEHUS
«DJIEKTPOHUKA ¥ HAHOIIEKTPOHUKAY (6axanaBpuar).-Tomck: TYCVP, 2013.-49 ¢. - [amexTpoHHBLA
pecypc] — http://miel.tusur.ru/

3.3.KypcoBas patora:

IIpuMepHEIE TEMBI KYPCOBBIX pabOT MpencTaBieHbl B YMIT: CmuproBa K.J1.ToHkue mieHKH B
MHKPO3JIEKTPOHUKE. Y 9e0HO-METONHNYECKOE ITOCOOME IO BHIIOIHEHHUIO KypCOBOH paboOThI ISt
CTYACHTOB HANPAaBICHHS «OIEKTPOHHKA H HaHOJIEKTpoHHKay.-Tomck:TYCYP, 2013.-25 c. -
[37eKTpOHHEIA pecypc] — http://miel.tusur.ru/

3.4. TecTol Ha JEKINHUAX U NPAKTHYECKUX 3aHATHAX 10 CJIEAYIOINHUM pa3gejaam:

1) Buusnme TexHONOrMYeCKHX (AKTOPOB HAa pPOCT H CTPYKTYypy: a) METaUIMYEeCKuX; 0)
PE3UCTHBHBIX; B) TUAICKTPHUIECKUX ILICHOK.

2) BrusHue TexHOTOTHYECKHX (aKTOPOB Ha CBOHCTBA: a) 3NIEKTPOIPOBOAHOCTD; 0) TeMIepaTypHbIi
KO3(QQUIHEHT CONPOTHBICHNS; B) SIEKTPUIECKYIO IPOTHOCTH TOHKUX ILIEHOK.

3.5. TeMbl NpaKTHYECKHUX 3aHATHIL:

1) Pacuer HEOOXONMMBIX TEMIEpPATypsl IOUIOKKHA H CKOPOCTH OCQKICHHS AaTOMOB IS
KOHJICHCAINH IJICHOK;

2) Pacyet He0OX0MMON KPUTHYECKOH KOHIIEHTPALIMH 3apOBIIER 11 Hagada POCTa ILICHOK;

3) Pacyer nasnenus rasa B Kamepe UL IIOJNYYEHHs JUANEKTPHYECKUX IIEHOK IIPH PEaKTHBHOM
HCIIApEHUH WX PaclbUICHUH;

4) Pacyer: a) 3MEKTPONPOBOJHOCTH TOHKHX OCTPOBKOBBIX ILIEHOK, 6) BAX IHAIEKTPHYECKHX
IUICHOK IIPY Pa3IMYHBIX MEXaHH3Max IIPOBOAMMOCTH: TyHHEIBHOM, dddexre HloTTku u Ppenkens,
TOII3.

5) Biusnue TOMMIUHEI IIEHOK (pa3MepHbI 5 GeKT) Ha aeKTponpoBoanocTs, TKC mpoBoasmux 1
PE3UCTHUBHEIX IUICHOK;

6) Pacget ynenpHOro conporusnerus u TKC s mieHOK-KEpMETOB.
- 3.6. Dx3ameH
3.6.1. IlpuMepsnl IK3aMeHAITHOHHBIX BOIIPOCOB

1. Kputndeckas IOTHOCTE IIOTOKA 1apa;
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2. BiusHAe TeMIIEpaTyphl HOJIOKKH Ha MEXaHU3M KoHeHcarmu: Mexanusmbl IDKK u IDK (A),
IIK;

3. KpuTraeckuit 3apopli, KpUTHIECKOE 3HAYCHHUE KOHIEHTPAUY 3apO/IBIIeit Ha IOLIOKKE,

4. BEIBOZ BRIp@KEHHMS JUIS KOHIIEHTPAIINHY aCOPOMPOBAHHEIX aTOMOB Yepe3 JaBJICHHE OCTATOYHOTO
rasa;

5. Temmeparypa smuTaKCHH

6. Biusgrye TOMIIUHEI IVICHKA Ha YIEILHOE COIPOTHUBIICHHE;

7. TynnenpHbI 3Q(HEKT B OCTPOBKOBBIX ILIEHKAX;

8. Pe3ucTHBHbIE INICHKH METAIUIOB, CILIABOB, COEIMHEHHI;

9. KoMnosumuy Ha OCHOBE META/UIOB ¥ IUIJIEKTPUKOB. KepMeTsr;

10. TuonexTpudeckas HPOHULAEMOCTD U /gd NUAIEKTPHIECKUX IIEHOK: 3aBUCHMOCTE OT TOJIIIHHE]

¥ 9aCTOTEHI;
11. Toxu B nuaNEKTPUKAX, OTPAHMYCHHBIE IPOCTPAHCTBEHHEIM 3apsanoM (TOII3);

12. Hanbapeepras smuccrs IIOTTKY B AUSNEKTPAYECKIX [LUICHKAX

13. S1eKTPONpPOBOAHOCTE AUANEKTPUYECKUX IIEHOK, 00yCIOBIeHHas S dheKToM OpeHKes;
14. 3aBHCAMOCTD 3NMEKTPHYECKOH IPOTHOCTH JUINEKTPUIECKUX ILICHOK OT TOJIIAHEL,

15. 3aBHCHMOCTS SM1eKTpUdecKoit MpouHOCTH MJIM-CHCTEM OT BpeMeHH BO3IEHCTBHS HAMPSKEHHL.

4 MeToaudecKue MaTepUaJIbI

Jnst obecnedenns mponecca oGyIeHIs U PENTEHHs 3a1ad 00ydeHns HCIIOJIB3YIOTCS CIICAYIONIHE
MaTepUabl:

4.1 OcHoBHas JuTeEpaTypa

4.1.1. KM1.Cvupropa. ToHKHE IIEHKH B MHKPOIIEKTPOHHKE. YuebHOe mocobme. ToMck:
TYCVP, 2012.- 110 c. (50 3K3.) - [91eKTpoHHEH pecype] — http://miel.tusur.ru/

4.2 [lono/1HATEIbLHAN JIMTEPATYPA

4.2.1. Qusuka ToHKHX IieHOK. Tom 4. C6. crareif mom obmeit penaxuueit I. Xacca u
P.5.Tyna, M.: «Mupy, 1970. — 440 c. (7 5x3.)

4.2.2. Qusmka ToHKHX IIeHOK. Tom 8. C6. crareii mom obmeit penaknueit I. Xacca, M.
®pankomba u PTodmara, M.: «Mupy, 1978. — 359 . (5 7x3.)

4.2.3. TexHomorus ToHKEX mwieHoK. CripaBouruk. Tom 1,2. —M.: Cos. pamuo, T.1, 1977.- 664
c. (13 9x3.), T.2, 1977. -768 c. (14 2x3.)

CornacoeaHa Ha noprane Ne 7337



4.2.4. T.A.BopobreB, B.AMyxades. IIpo6oii TOHKHX JUDJNIEKTPUYECKAX IUIEHOK. —
M.:«Cosetckoe pagmo», 1977.- 70 c. (36 3k3.)

4.2.5. DmneKTpONpOBONHOCT TOHKHX IUIIEKTPHUSCKAX IUIEHOK. — YueOGHOEe MTOCcoGHe:
JlenuHTpancKuit HoMUTEXHIYECKUA nHCcTATYT MM. M. M. Kanuauna, 1981.- 55 . (4 7x3.)

4.2.6. b.A.boukapes, B.A Boukapesa. KepmeTHbIe IUICHKH. .« DHEpruay», JIeHHHrpaackoe OTx.,
1975.- 152 c. (2 3k3.)

4.3 Yuebno-MeToqmIecKHe N0co0Hs U MPOrpaMMHoOe oGecredeHme

43.1. KHM.CmupuoBa. ToHkme IUIGHKH B MHUKPOSJICKTPOHUKE. Y 4UeOHO-METONMYECKOE
IIOCOOME IO BBIIOJHEHMIO KypCOBOM paGOTHI JUIS CTYHECHTOB HaIpaBIE€HUS IOATOTOBKHU
«HaHOTEXHONIOTHH ¥ MHKDOCHCTEMHAs TEXHWKa» H «DNEKTPOHHKA W HaHOJIEKTPOHHUKA .-
Tomex:TYCVYP, 2013.- 25 ¢. (30 3k3.) - [3exTporHEA pecypc] - http://miel.tusur.ru/

4.3.2. K.M.CvuproBa. ToHKHE IIGHKH B MUKPOSJIEKTPOHMKE. Y ueGHO-METOMAIECKOE TOCOOE
II0 ayTUTOPHBIM IPAKTHICCKAM 3aHATHIM U CaMOCTOSTENBHOM paboTe [JIst CTYAEHTOB HAIPABICHHUS
IOAroTOBKM ~ «HAaHOTEXHONOrMH ¥ MHKDOCHCTEMHAs TEXHHKa» M «DJNEKTPOHHKA U
HaHOd/IeKTporuKay.-ToMck: TYCVP, 2013.- 49 c. (50 o3k3.) - [omeKkTpoHHEIA pecypc] -
http://miel.tusur.ru/

12.4 ba3sbl naHHBIX, HH()OPMAHOHHO-CIPABOYHbIE H IOHCKOBbIE CHCTEMBbI

13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JACIUILINHBI

J1s peanvzanmu TEKIMOHHBIX M IPaKTHYECKHX 3aHATHH HEOOXOMUMBL: KOMITBIOTED C YCTAHOBICHHBIM
NPOrpaMMHBIM obecniedenueM (11.12.3), mpoekTop u SKpaH.
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