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MUHUCTEPCTBO OBPA30BAHUS U HAYKUA POCCUVICKOM ®EEPAIIANA

DeznepanpHOE TOCYIapPCTBEHHOE OFODKETHOE 00pa30BaTENbHOE YIPEKICHUE
BBICIIEr0 00pa3OBaHuA

«TOMCKHI I'OCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJIEHUS
N PATUOIJEKTPOHMKN» (TYCYP)
< YTBEPXIAIO
ITpopexTop no yyebHoii paGore

ZAPN I II.E.Tposin
Sbr Y 2016
PABOYAA ITIPOIT'PAMMA YYEFHOM JUCIUAILINHBI
OU3UKA IVNIEHOYHBIX HAHOCTPYKTYP
YpoBeHb OCHOBHOM
o0pa3soBaTesbHON NporpaMMbl  OakalaBpHaT
HanpagiieHust HoAroToBKH 28.03.01 HaHOTeXHOJIOrHY ¥ MUKPOCHCTEMHAS TEXHHKA
ITpodunn(u) «HaHOTeXHOJIOTHH B 3JIEKTPOHHKE H MUKDPOCHCTEMHOI TeXHHUKE»
®opma 00yueHHsT O4YHas
PakyabTeT 2NEeKTpOHHOU TexHuKH (DIT)
Kadenpa bu3raecKoi 31eKTPOHUKH (PI)
Kype 3 Cemectp 5.6
Y4eOHblii ni1aH HaGopa 2016 roaa.

Pacnpenenenue paGoyero BpeMeHn:

- 5 ) -+ n o e~ @ o)
Ne Buan! yye6HOIi paboThl E- E. E‘ ? E- ? ? ?; g =

O Q Q Q o Q Q Q =
1. | Jexkuuu 44 44 | gacos
2. | JlaGopaTopHsbIie paGoThI 4acoB
3. | IIpakTHyeckue 3auaTUS 16 16 | gacor
4. | Kypcosoii npoekr/pa6ora (KPC) (ayauropnas) 18 18 | yacos
5. | Becero ayquTOpHBIX 3aHATHI (Cymma 1-4) 60 18 78 | yacos
6. U3 aux B MHTEpakTHBHOM (opme 10 10 | yacos
7. | CamocTosiTensHas pabora cryaentos (CPC) 48 54 102 | yacoe
8. | Bcero (6e3 3x3amena) (Cymma 5,7) 108 | 72 180 | yacos
9. | Camoct. paGoTa Ha IOATOTOBKY, cIa4y 3K3aMeHa 36 36 | gyacos
10, O6mas TpyaoeMKoCTh (Cymma 8,9) 144 | 72 216 | gacos

(B 3a4Y€THBIX eAKHHUIAX) 4 2 6 | 3ET

Jk3aMeH 5 ceMecTp
Kypcosasi paGora____ 6 cemectp

Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
rnporokor Ne 71 ot « 30 » 6 2016 1|

JlucT corjiacoBaHmit

Pabouas nporpamMma cocTapiieHa ¢ ydeToM Tpebosanuit ®enepansroro I'ocynapcTBeHEEOTO 06pazo-
BaTeNBHOIO CcTaHgapra Beiciero obpasopanus (PI'OC BO) no mampasnenmro moarorosku 28.03.01
HanoTexHonorun u MHKpocucTeMHas TexHHUKa (kBamupukanus (6akanasp)), yTBEpKIeHHBIM IIpHKa-
30M MunucTepcTBa 06paszoBanHus ¥ Hayku Poccuiickont ®enepanuu ot 06.03.2015r. Ne 177.

Pabogast mporpamMma y4eGHOM NUCIMILIAHEL PACCMOTPEHA M YTBEPKICHA Ha 3aCeNaHMM Kadenpsl
dusnueckoit anexrponnku ot « § » LI 2016 1., mpoTokon Ne 7

PaszpaGoTunk: %{7

HouenT xadpenpsr @D .S /___B.A.Myxaues
3aBenyrommii kadenpoi
ITpodeccop xabenpsr PO

) J% / ILE. Tposiu

‘L

Pabowas mporpamma cornacoana ¢ ($axyasTeToM, IPOQHIMPYIONeH U BRITyCKaromel Kabes-

paMHU HanlpaBJICHHU IOATOTOBKH.

Jlexan OOT A.W. Bopouun

3aB. mpodumpyromei

Kadenpoit [0} ILE. TposH

3aB. BBITYCKaIOIIEH

xadenpoii (0] ILE. Tposia

JKcnepThI:

Ilpencenarens MeToMUYECKOH —

KoMmHccHH ¢pakynsTera OOT 2z -/ W.A . Yucroenosa
7

IIpencenarens MeToauueckoit e,

Komuccuu Kapenapsr @D 2 — ! W.A. Yucroenora
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1. EJIA U 3ATAYA U CHUATTIJINHBI

Heabro u3yueHNs MUCIUILTHHBI SBISCTCS M3YYEHUE CTYACHTAMU OCHOBHBIX 3aKOHOB 3apOJKie-
HHS U pOCTa HAHOCTPYKTYP, @ TAK)Ke CBOMCTB MAaTEPHAIOB B ILUICHOYHOM COCTOSIHHH, (GOPMHUPOBAHKE
HABBIKOB IIPOBEICHUS PACUETOB YCIIOBUH 3apOKICHUS M BIUSHIS UX HA CBOMCTBA IJICHOK.

3agayd THCHMILIAHBI — H3ydeHHEe OCHOB pOCTa IUIEHOK M 3aBHCUMOCTH MX CTPYKTYDBI OT TeX-
HOJIOTWYeCKHX (HaKTopOB;

- I3yYeHHE OCHOBHBIX CBOMCTB METAJUTMIECKUX, PE3UCTUBHBIX M JUITCKTPAIECKUX IUICHOK.

2. MECTO JUCIITUIIJINHBI B CTPYKTYPE OOII

B cooTBeTCTBHE C OCHOBHOM 00pa30BaTeNbHON MporpaMMoi aucnurummHa «PU3nKa MICHOYHBIX
HaHOCTPYKTYp» OTHOCHUTCS K BapuaTuBHOM vacTtu 6;10ka 1 (b1.B.OJ1.2).

Jucnunmuea 6a3upyercs Ha 3HAHUSX, IOJYYCHHBIX 110 MaTeMaTHKe, (PH3MKe, XUMUHU, MaTepra-
JaM 3IeKTPOHHOU TEXHUKY, (prU3rKe KOHICHCHPOBAHHOTO COCTOSHUS, TBEPAOTEIHHOM IIEKTPOHHUKE.

OcHOBHBIE IIOJIOXKEHUS UCIUILIAHBI TOJDKHBI OBITH MCIIOJIb30BAHBI B JAIbHEUIIEM IIPH H3yde-
HuU aucnuiuiaH «IIporeccsl MEKpO- U HAaHOTEXHOJIOTHN Y, « TeXHOIOTHS KPEMHUEBOM HAHOIIEKTPO-
HUKI»», «OCHOBBI TEXHOJIOTHH 3JIEKTPOHHON KOMIIOHEHTHOU 0a3bl»; M IPH BBINOJHEHHH M HaIHCa-
HUY BBITYCKHOU KBATU(DUKAITUOHHON pabOTEHL.

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS AU CIIAILIINHBI

3.1. Mzy4enne IUCOMILIHHBI HANPABJIEHO HA GOpMHUpPOBaHHE CJIEIYIOIHX KOMIIETEHIHHA:

Croco6HOCTh IPEACTaBIATh aeKBAaTHOMY COBPEMEHHOMY YPOBHIO 3HAHHHN HAyYHYIO KapTHHY
MHpPa Ha OCHOBE 3HaHM OCHOBHBIX ITOJIOKEHHH, 3aKOHOB U METOZOB €CTECTBEHHBIX HAYK M MaTeMaTH-
ku (OIIK-1);

CrocoOHOCTh BBELIBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPO0JIeM, BO3HUKAIOIIUX B XOI€E IPO-
deccHoBaNbHOM  HEATENPHOCTH, NPHBIEYh IS WX pElIeHWs COOTBETCTBYIOUMN  (QH3HKO-
Marematuyeckui anmapar (OIIK-2);

Croco6HOCTh apryMeHTHPOBAHO BHIOMpPATh M PEalI30BHIBATE Ha MpakTHKe dQPEKTHBHYIO Me-
TOIUKY SKCIEPUMEHTAILHOIO MCCIIENOBAHUS IIapaMeTPOB M XapaKTEPUCTHK MPHUOOPOB, CXEeM, YCT-
POHMCTB M YCTaHOBOK JJIEKTPOHHKU M HAHOIJIEKTPOHUKH PA3IMYHOTO (YHKIHOHAIHHOTO Ha3HAYEHHS
(IIK-2).

3.2. B pe3yabTarTe H3y4YeHUs] JHCHUILIMHBI CTYIEHT J0JLKEH:

3Hnamb - OCHOBHBIE 3aKOHBI 00pa30BaHUs IJICHOYHBIX HAHOCTPYKTYP M BIMSHHE YCIOBHH 3apo-
XIIEHUS Ha CBOMCTBA 3THUX CTPYKTYP, pa3MepHbIit 3G heKT;

- OCHOBHEIE MEXAHU3MBI 3JIEKTPOIIPOBOIHOCTH METAJUIMYECKUX U JUJIEKTPUIECCKHX IUICHOK;

- OCHOBHBIE IIPOLIECCHL, IPHBOAAIINE K IPOOOIO TOHKOILIEHOUYHBIX MJIM-CTpyKTYp;

Ymemp - paccunTEIBaTE OCHOBHBIE TAPAMETPHI 3aPOKACHHS U POCTA IJIEHOK;

- PacCYMTELIBATEL OCHOBHBIE IIApaMETPHI IIPOBOIAIINX, PE3UCTUBHBIX M JUIIEKTPHIECKUX ILIEHOK
C Y4€TOM pa3sMepHOro 3¢ dexra u CTPYKTYpPHI IUICHOK;

Bnaoems:

- METOJaMH{ pacyera M YUCIECHHOIO MOJEIHPOBAHUS (QHU3UKO-XUMHYECKHAX IMPOIECCOB U SBJIE-
HHUH, IPOTEKAIOIIX B HAHOCTPYKTYpax.

4. OFBEM JUCHUILJINHBI 1 BUJABI YYEFHOM PABOTHI

OOmast TpyZOEMKOCTh JUCIIHUILINHEI COCTABIISET 7 3a4eTHHIC eTUHHUIIBL.
Bun yaebno# paboTH Bceero wa- | CemecTpbl
COB 5 6
AynuropHbie 3aHaTHS (BCEro) 78 60 18
B ToMm gmcrne:
Jlexuum 44 44
IIpaxtuueckue 3ansarus (I13) 16 16
KypcoBas pabota (aymuTopHas Harpys3ka) 18 18
CamocTosiTepHas padora (Bcero) 102 48 54
B Tom uncrne:
IIpopaboTka JeKIui, HOAr0TOBKA K MPAKTHIECKIM 3aHATHIM 20 | 20

W
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IloaroToska K KOHTpoImbsHEM pabotam (KP): rse KP 8 8
Brimonsenye NByX HHIMBHAYAIbHEIX 3a0anumii: 1)O6pasoBanme u
POCT 3apOJBIIIeH IUICHOK; 2)DNEKTPOIIPOBOIHOCTS OCTPOBKOBEIX, 20 20
PE3UCTHUBHEIX U IUAIEKTPHUYECKUX IIIICHOK
Kypcosas pabota (camocTosiTembHas paboTa) 54 54
OK3aMeH 36 36
O6mas TPyZOEMKOCTE 9ac 216 144 | 72
3aveTHBbIC eIUHHALBI TPYA0EMKOCTH
6 4 2
S. COAEPXXAHUE TUCITUITIJINHBI
S.1. Pazpensl AMCHEIIMHELI M BHABI 3aHATHIA
o é 'L
= | E§ = [EE =
Ne | HanmenoBanme pasgena qucoumin- | & & g 3 gl= EE d X PopapyemsLe
o/ S £ | § 4 § S| S A é KOMIIE€TEHIHH
= | EHq & |8 2 (OK, IIK, IICK)
> 0 2 ~A
& S
1. | 3apoxneHue U pOCT TOHKMX IDIEHOK 181 6 6 30 60 | OIIK-1, OIIK-2, ITK-2
2. | IIpoBonsmue mieHku 6 5 4 24 36 | OIIK-1, OTIK-2, [TK-2
PesuctuBHEIC IUIEHKH
10 4 24 49 OIIK-1, OIIK-2, ITK-2
4. | ImsnekTpudecKue IIeHKH 10| a 4 24 47 | OIIK-1, OIIK-2, TIK-2
5.2. CogeprxaHue pa3ieioB JHCHUIIHHDI (110 JICKIHSIM)
®opmu-
Tpyno- pyeMble
Ne | HammenoBa- eM- KOMIIETEH-
Copnep:xaHue pa3aeiion
/I | HUe pa3aeios KOCTh 197051
(gac.) (OK, IIK,
IICK)
1 | 3apoxnermne n | OcaxxaeHue u3 mapoBoit ¢asel. KoHaeHcanus mIeHKH
POCT TOHKHX Ha moamoxke. ObpazoBaHue 3apoxpimei. Poct 3apo- OIIK-1,
IIJIEHOK JBIIIeHd ¥ 00pa3oBaHME CIUIONIHBIX IUICHOK. BiusHue 18 OIIK-2,
YCIIOBHMHM Ha IIOAJIOXKKE Ha IPOLECC 3apOobIIeoopaso- IIK-2
BaHWS U POCTa IIEHOK.
2 | IIposomsamue | IIpoBoxsimue IJIEHKH B MHKpO3JIEKTpoHHKE. OCHOB- OITK-1
IUICHKU HBI€ XapaKTEPHUCTHKH IPOBOIINUX ILICHOK. Pasmep- 6 OHK-Z’
HBIA 50¢eKT B mieHkaX. OCTPOBKOBEBIC IUICHKH H HX HK-2’
CBOHCTBA.
3 | PesuctuBHBIE | Pe3aucTHBHBIC IUIEHKH I TOHKOILICHOYHEIX PE3UCTO-
IUICHKHA poB. Mcnonp3yeMble MaTepuatbl s MOJIyIEeHUS PE3HU-
CTOPOB C Pa3JIMYHBIMH HOMUHAJIAMU COIIPOTUBIICHUS U OIIK-1,
TEMIIEpaTypHOrOo  Ko3b(duImeHTa  CONPOTHUBICHHUS 10 OIIK-2,
(TKC). BrusHUEE cocTaBa U CTPYKTYpHI IUICHOK Ha Xa- IIK-2
pPaKkTepUCTUKH pe3ucTopoB. OCOOEHHOCTH NPOBOIU-
Moctd ¥ TKC IIEHOK pa3IndHOro COCTaBa.
4 | Juonextpuue- | JlusmexTpudeckue IUIEHKH B MHUKPO- U HAaHO3JIEKTPO-
CKH€ IJICHKI Huke. CBOMCTBa AMSNEKTPUKOB B CHJIBHBIX IIOJISX. OIIK-1,
TymnenpHas smuccus, smuccus [Horrku u I[lyna- 10 OIIK-2,
@penxensa. Toku, OrpaHUYEHHBIE IIPOCTPAHCTBEHHBIM IIK-2
3apsaoM. ITpo6oit TOHKIX JUAIEKTPUIECKUX IIIICHOK
4




5.3. Pazgens! JHCHUINIMHBI H MEXIHCIUILUIMHAPHBIE CBSA3H ¢ o0ecnednBal0OMUMH (IpebI-
AYIHAMH) | 00ecniednBaeMbIMH (MOCJIEXYIONIHMH) JHCIUILIHHAMHA

Ne | HammeHoBaHHe 00ecneqTHBAIIAX Ne Ne pasgesioB faHHOH QUCHMILIMHBI U3 Tab6JL.5.1,
n/ | (opeaplIymmx) U o0ecrmednBaeMbIX | IS KOTOPBHIX HEO0X0MUMO H3yUeHHE 00eCIeInBaI0-
i (mocnexymmux) QUCIUATLIAH muX (IpeAbIIyIUX) U 00ecnednBaeMbIX (IMOcIe-
OYIOIIAX) JACHATLTHH
1 | 2 | 3] 4 | 5 ] 6 |7
IlpenmecTByOmMue TUCHHILIHHBI
1 | Maremartuka + + + +
2 | Ousuxa + + + +
3 | Xumus + +
4 | Metozapl MaTeMaTHUECKOH QU3UKH =} L F +
5 | ®usuka KOHAEHCUPOBAHHOTO COCTOS- + x % £
HUS
6 | TBepmoTenbHas 3JIEeKTPOHUKA + + +
Hocnexyromue THCHUNIAHBI
1 | OcHOBBI TEXHOJOTHH SIEKTPOHHOM + + + +
KOMIIOHEHTHOH 6a3bI
2 | IIponecchl MUKPO- ¥ HAHOTEXHOJIOTHH + + + +
3 | Texnonorus KpeMHHEBOH HAHOAIIEK- + + + +
TPOHUKH

5.4. CooTBeTcTBHE KOMIETEHNHUI, (OPMHPYEMBIX NPH H3y4YeHHH TUCIHILIHHBI, H BUIOB

3aHATHH
Ilepeuens @opMBbI KOHTPOJIA
komnerenumii | JI | Ip. | CPC | KP/KII
OIIK-1 + | + .3 + KoHTpossHBIE paboTEL, KypcoBas paboTa
+ o
OIIK-2 +| 4 + KontponeHeie paboThl, THANBHIYaIBHEIE 3aJaHUS, KYD
coBas pabora
+ -
K-> a2l & L Kypcosasg paboTa, "HIUBHTyaNbHbIE 3aJaHKs, KOHTPOIIb
HBIE PabOTEI

6. METO/JbI 1 ®OPMBbI OPTAHU3 AN OGYYEHUSA

TexHO010rHH HHTEPAKTHBHOI0 00yYeHHsI IPH Pa3HbIX GopMax 3aHATHIA B yacax

Ilpax- CPC
®opmer | Jexmun | oo (aaie)
Meto st (anc) CKHe 3a- Bcero
HATHSA
(1ac)
MuHu-ucIyThI 4 4
O6cyXaeHIe KOHTPOJIBHEIX paboT 2 2
3amuTa KypcoBoif paboTEI 4 4
YITOoro HHTEpaKTUBHBIX 3aHATHH 4 2 < 10
7. JABOPATOPHBIN IPAKTUKYM
(y4€0HBIM IITAHOM He IPEeXyCMOTPEH)
8. IPAKTUYECKHE 3AHATUS (CEMHHAPEI)
e Ne pas- Tpyno- Komme-
wo | Rena TemaTuka npakTHYECKHX 3aHATHH (CEMHHAPOB) eM- TEeHIUH
JHC- KOCTh OK, IIK,
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oun- (gac.) IICK
JIMHBI
Ocaxnenne u3 nmapoBoii passl. KonneHcanms miesks Ha
1 1 nomtoxke. PocT 3apospimeii 1 06pa3oBaHHe CINTOMHEEIX 6 8%15-;’
IUICHOK. Brustane ycnosuit Ha momroxke Ha IIpoLecc 3a- o
POJIBIIE0Opa30BaHHUS U POCTA ILIEHOK HK-2
OCHOBHBIE XapaKTEePUCTHKH IPOBOISIIHX [UIEHOK. Pa3- OIIK-1,
2. 2 MepHBIH 3¢ bexT. OCTPOBKOBEIE IITICHKH. 2 OIIK-2,
I1K-2
Tonxonnerounsle pesucropsr. Kepmersr. Cocras TKC.
3 3 BrmsiHue cocTaBa M CTPYKTYpHI Ha XapaKTePHCTHKE pe- 4 811_1[112_;’
3UCTOPOB. OCO6EHHOCTH IPOBOMMOCTH PE3UCTHBHBIX K _2 ’
IJIEHOK.
JM5IeKTprYecKHe MIIeHKH. DIIEKTPOPOBOIHOCTS, IIPO- OIIK-1,
4. 2 00l TOHKHX AU3IEKTPHIECKUX IUIEHOK 4 OIIK-2,
I1K-2
9. CAMOCTOSTEJBHASA PABOTA
Ne | TemaTuka camocTositenbHol pa- | Tpymo- | Kommeren-
n/ 00ThI eMKOCTh mau OK, Kontpous ppi-
n (0oemanuzayus) (aac.) IIK, IICK TOMHERTS PaloTi
ITpopaboTka eKIHii, MOArOTOBKA K OIIK-1, o
1. | mpaxTH9ecKuM 3aHATHIM 20 OIIK-2, ITIK- 11POC Ha MpaKti-
5 K€, MUHU-IHCITY ThI
IToaroroBka K KOHTPOIBHEIM pabo- OIIK-1, OmenKa KOHTPOIIb-
2 | ram (KP): nBe KP 8 OHK_22 LY HOM paboTEI
BrimonHeHNe TBYX HHANBHUIYATb-
HBIX 3a[IaHUi:
1)O6pa3oBanre U poCT 3apOBIIEH OIIE-L, 3amuTa HHAUBUITY-
3 20 OIIK-2, IIK- M
IJICHOK; 5 aJBHBIX 3aIaHUH
2)OneKTPOIPOBOTHOCTH OCTPOBKO-
BBIX U PE3UCTHUBHBIX ILICHOK
Ok3ameH: B Omiere 3 Bompoca, OIIK-1,
4 | mpEMeEpHI BOIIPOCOB MPEIACTABIICHEI 36 OIIK-2, IIK- | Dx3amen
B 12.3.2, c1p.7-27 2

10. IPUMEPHAS TEMATHKA KYPCOBBIX TIPOEKTOB (PABOT)
1. D1eXTPONPOBOIHOCTD AUITEKTPHIECKUX IIEHOK Si; N,

2. DNEeKTPONPOBOAHOCTH OCTPOBKOBBIX IIEHOK AU

3. Pe3ucTuBHEIE IUIEHKH TYTOILIaBKUX METAJIIIOB.

4. CpoiicTBa kKepMeTHBIX IIeHOK Au-SiO, Re—Si, N, — Mo u T.11.

5. Mexanmsm npo6os MIM-cuctem, Hanpumep, AI-SiO-Al/
6. CBoiicTBa pe3UCTOPOB U3 UUCTHIX METAIUIOB.
7. PazmepHslit 53pPeKT B TOHKUX IIJICHKAX.

10.1. Pacnpenenenne BpeMeHH ayJHTOPHbBIX 3aHATHII HA KypPCOBOii IpoeKT (padoTy)
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Ne Tema 3aHaATHH Tpynoemkocts | Kommerenunn
n/n (gac) OK, IIK

1. | Bermaua 3agannsa. OO0bscHeHHE O0COOEHHOCTEH IO BBI- 2 OIIK-1, OIIK-
MIOJTHEHUIO KYPCOBOI'O IIPOEKTa 2, IIK-2
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2. | Koncynpramus 1:006cyxaeHue TUTepaTypHBIX JaHHBIX, 4 OIIK-1, OIIK-
YTOYHEHME 3aJaHMNS. 2, IIK-2
3. | Koncympranmus 2: OOcyXIneHHE YEepHOBOTO BapHaHTa 4 OIIK-1, OIIK-
KypPCOBOTO IIPOEKTa 2, TIK-2
4. | 3ammTa KypcoBOTO IIPOEKTA 8 OIIK-1, OIIK-
2, IIK-2
10.2. ITpumepHoe pacupeeeHne BpeMeHH CaMOCTOSITEILHOM PaboThl HA KYPCOBOi IPOEKT
Ne TemMaTHKa cCaMOCTOATEILHOH PadoThI Tpyno- Komme- KonTpoasn
n/n €MKOCTh TeHIUH BBINIOJTHE-
(gac) OK,IIK | Hus padoTsI
1. | 3HaKOMCTBO C JHTEpaTYpoOM, COCTABIECHHE IIIa- 12 OIIK-1, Ob6cyxnenue
Ha IIPOEKTa OIIK-2, IIJIaHa Ipo-
IIK-2 €KTa
2. | HanmcaHue 9epHOBOrO BapruaHTa IPOEKTA 20 OIIK-1, IIposepka
OIIK-2, YEPHOBOTO
IIK-2 BapHaHTa
3. | Hammcanue OKOHYATENBHOTO BapHWaHTa, pacde- 22 OIIK-1, 3amura mpo-
ThI, TpaduKy, 3amuTa OIIK-2, eKTa
ITK-2

11. PEUTHHI OBASI CHCTEMA JIJI51 OIEHKH YCIIEBAEMOCTH CTYJIEHTOB

Tabuna 11.1. baaasHbIe OLEHKH LIS 3JIEMEHTOB KOHTPOJIS

Maxkcu-
MaxkcuMansasii | MakCHAMambHER | o o i PH
" 6ast 3a me-
OneMeHTH! yueOHOM mes- Oamr Ha 1-yro | Gamwt 3a mepuox 0T MESK- Bceero 3a
TEJIBHOCTU KT c Hagana Mexny 1KT u PHOA M ceMECTp
Iy 2KT u
ceMecTpa 2KT
Ha KOHEI[
ceMecTpa
Ilocemenue 3anaTuit 3 3 3 9
KonTtponpHas pabora Ne 1 10 10
KonTtponsras pabora Ne 2 10 10
WunmBunyansHoe 3amanue 1 15 15
HunuBunyamsHOe 3a0anue 2 15 15
KomMmriomeHT cBOEBpeMeEHHO- 5 6 1
CTH
OK3ameH 30
Hroro makcamym 3a nepu-
on: 13 33 24
Hapacraomum urorom
pacTaiom 13 46 o 100

OK3aMEeHAIMOHHEBIN OHIIET CONEPIKUT TPH TEOPETHIECKHUX Borpoca (1 Bonpoc — 10 6amwios)

Ta6muna 11.2. Tlepecyer 6a/10B B OLEHKH 32 KOHTPOIbLHBIE TOYKH

baniel Ha 7aTy KOHTPOILHOH TOYKH Onenka
2 90 % ot MakcuManbHOU cymMMbI 6aToB Ha gaty KT 5
Ot 70% 1o 89% OT MaKCHMAaIBbHOM CyMMBI 6a/UT0B Ha maTy KT 4
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Ot 60% 110 69% oT MakcHMaTbHOM CyMMBI 6ayioB Ha naty KT 3
< 60 % oT MakcHMaNBbHOM CymMMEI 6asuToB Ha naty KT 2

Ta6muua 11.3. Ilepecuer cymmbl 6aJUI0B B TPATHIHOHHYIO H MEKIYHAPOJHYIO OLEHKY

Hrorosas cymma 6a1ioB, yauThIBaET
Onerxa (I'0C) YCHEIHO CAAHHBINA 3K3aMeH Onemca (ECTS)
5 (oTnmuHO) (3a4TEHO) 90 - 100 A (oTi4HO)
4 opan) gz - 882 B (ogens xoporo)
(3aureno) = & Gropamm)
70 — 74 D
3 (YOOBIETBOPHUTEINLHO) 65-69 (yRoBreTBOpHTEHHO)
(3aureHo) 60 - 64 E (mocpenctBenHo)
2 (HEYIOBIIETBO R
( yH(HeH:aqT 5;56HBHO) Huzxe 60 6anmos F (seynoBieTBOpUTENBLHO)

12. YYEBHO-METOAUMYECKOE 1 MTH®OPMAIIMOHHOE OBECIEYEHUE JUC-
OUTIJINHBI

12.1 OcnoBHas uTEpaTypa

12.1.1. K.M.CmuprOBa. ToHKHE IUIEHKA B MEKPO3JIEKTPOHUKE. YuebHoe mocobue. Tomck: TY-
CVP, 2012.- 110 c. (50 3x3.) - [anexTponHbI pecypc] — http://miel.tusur.ru/

12.2 Jlomo/tHHTEIbHAS JIATEPATYPA

12.2.1. ®uswka ToHKHX ITeHOK. Tom 4. CG6. craredt mox obmeil pemakumeii I. Xacca u
P.3.Tyna, M.: «Mup», 1970. — 440 c. (7 3x3.)

12.2.2. ®uzuxa Toukux mwienok. Tom 8. C6. crareii mox obmeit penaxuueit I'. Xacca, M. ®pas-
xomba u P.I'opmana, M.: «Mup», 1978. — 359 c. (5 3x3.)

12.2.3. Texnonorns Toukux mwieHok. Cupasounuk. Tom 1,2. —M.: Cos. pamuo, T.1, 1977.- 664 c.
(13 2x3.), T.2, 1977. -768 c. (14 3k3.)

122.4. T'.A.BopobreB, B.A.MyxaueB. IIpoGoii TOHKMX JHINEKTPHUECKHX IUICHOK. —
M.:«Coserckoe paguoy, 1977.- 70 c. (36 3k3.)

12.2.5. DnexTponpoBOIHOCTh TOHKHX IUIIEKTPUYECKHX IUIEHOK. — YueOHOe mocobue: JIeHuH-
IPaJICKU# OTUTEXHUYECKUA HHCTUTYT uM. M.W. Kamuuauna, 1981.- 55 c. (4 2k3.)

12.2.6. b.A.boukapes, B.A BoukapeBa. Kepmerasle mwienku.:«Jueprus», JIeHHHErpaackoe OTI.,
1975.- 152 c. (2 5k3.)

12.3 YuebHO0-MeTOAHYECKHE OCOOHS B POrPAMMHOE o0ecIedeHne

12.3.1. KN.CmuprOBa. TOHKHE IUIEHKH B MUKPOSJIEKTPOHHKE. YUeOHO-METOANIECKOE IOCOOHE
II0 BEIOJIHEHMIO KypPCOBOH pabOTHI AN CTYISHTOB HampaBieHHs MOATOTOBKH «HaHOTEXHOMOrHH H
MHKPOCHCTEMHAS TEXHUKa» U «DIEKTPOHMKA U HaHO3NIEKTpoHHKa».-ToMck: TYCVYP, 2013.- 25 ¢. (30
9K3.) - [aneKTpoHHEIL pecypc] - http://miel.tusur.ru/

12.3.2. K.M.CmupHOBa. ToHKME IUIEHKH B MHKPOIJIEKTPOHUKE. YUeOHO-METOUYECKOE IOCOOHE
[0 ayJTUTOPHBIM MPAKTHYECKUM 3AHATHAM M CAMOCTOATENIFHON paboTe I CTYyNEHTOB HalpaBeHHS
IOATOTOBKH «HaHOTEXHONOTMM M MHKDPOCHCTEMHAs TEXHHKa» U «DIEKTPOHHWKA M HAHO3JIEKTPOHH-
Ka».-ToMck: TYCVYP, 2013.- 49 c. (50 3K3.) - [3neKkTpoHHEI pecypc] - http:/miel.tusur.ru/

12.4 ba3pl JaHHBIX, HHPOPMAITHOHHO-CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUAIIJINHBI
Jlng peanuzanuy JEKIIMOHHBIX ¥ MPAaKTUYECKUX 3aHITHIA HEOOXOUMBL: KOMIIBIOTED C YCTAHOB-
JIEHHBIM IIporpaMMHBIM oOecnieueHreM (11.12.3), mpoeKTop U 3KpaH.
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1 Bsenenue

@®onx onerounsx cpenacts (OOC) sBusercs npuioxeHueM K padodel mporpaMMe IACHUILIHHEL

«®u3pKa IUICHOYHBIX HAHOCTPYKTYP»» M TPENCcTaBIsieT co00# COBOKYIHOCTH KOHTPOJBHO-

HU3MEPUTENHHBIX MaTepHATIOB (THUIIOBBIC 3a1a49M (3aaHus), KOHTPOJILHBIE PabOTHI, TECTHL U Ip.) U Me-

TOOOB HUX HCIOJIB30BAHMWA, NIPCAHAZHAYCHHBIX IJIA U3MCPCHUA YPOBHA JOCTHIKCHHUA CTYACHTOM YyCTa-

HOBJICHHEBIX PE3YJIBTATOB O6y‘-IeHI/ISI.

@®OC o mucnummHe «PHU3rKa IIEHOYHBIX HAHOCTPYKTYP» UCIONB3YETCs IIPU IIPOBENCHUH Te-

KyIIEero KOHTPOJIS YCIeBAaeMOCTH M IIPOMEXYTOUHOH aTTeCTally CTyIEHTOB.

HepequB 3aKpPCIICHHBIX 3a ITucHUIUIMHON «Pu3nKa INIEHOYHEIX HaHOCTPYKTYDP» KOMIIETCHIINH

IpuBezieH B Tabmmie 1.

Tabnmuna 1 — Ilepedens 3aKpenvieHHBIX 32 JUCHAIIIMHOW KOMIIETEHIIHA

Konx

(I)OpMyJIHPOBKa KOMIICTCHIIHH

JTansl GOpMHPOBAHUS KOMIIETEHIIUH

OIIK-1

CnocoOHOCTE IIPENCTaBIATH aJEKBATHYIO
COBpPEMEHHOMY YpPOBHIO 3HAHHH HAYYIHYIO
KapTHUHY MHUpPa Ha OCHOBE 3HAHHUS OCHOBHBIX
MOJIOJKEHHH, 3aKOHOB M METOIOB €CTECT-
BEHHBIX HAyK U MaTEMaTHKH.

3HATH OCHOBHBIE 3aKOHBI (DH3UKU: MEXAHUKH,
MOJIEKYJISIPHO-KHHETHIECKOU TEOpHH, OSIEK-
TPOJIUHAMUKY, (PU3UKH TBEPHOTO Tella, aTOM-
HOM QU3UKU U KBAaHTOBOM MEXaHUKHU.

YMeTh 10NTB30BATHCS 3aKOHAMH (DU3UKH IS
MOHWMAaHUS IPOIECCOB pPOCTa TOHKHX ILTe-
HOK, MEXaHWM3MOB 3JEKTPOIPOBOJHOCTH U
poOos.

Baagers HaBEIKAMH OIIEHOK OCHOBHBEIX Xa-
PaKTEPUCTUK TPOBOJSAINUX, PE3UCTHBHBIX MU
JADIEKTPUIECKUX TICHOK.

OIIK-2

Cr1ocoOHOCTH BBIBIIITH €CTECTBEHHOHAY Y-
HYIO CYIIHOCTb IIp00OJIeM, BO3HUKAIONIHNX B
X0Jie Tpo(heCCHOHATBHON NEesTEIHFHOCTH,
IIPUBJIEYD JJI1 UX PELICHUS COOTBETCTBYIO-
mui GU3NKO-MaTeMaTUYecKui anmnapar

3HATH OCHOBHBIC 3aKOHBI 3aPOXKICHUS 1
poOCTa TOHKUX IUIEHOK, MEXaHU3MBI
BIIEKTPOIPOBOIHOCTH U IIPOOOS
TOHKOIUICHOYHBIX CTPYKTYP;

YMeTh BBIABIATH OCHOBHBIE
TEXHOJIOTHYECKUE TTapaMeTPHI, BIASIONIIE Ha
XapaKTEPUCTHKH IUICHOK, M YMETH JIeIaTh
KOJIMYECTBEHHYIO OIEHKY THX ITapaMeTPOB,
HCIOJB3YS COOTBETCTBYIOIIMMA HUZUKO-
MaTeMaTHJIeCKUH anmapar;

Bnapnerp HaBEIKAMH pacdeTa OCHOBHBIX
XapaKTEPUCTHK IUICHOK: CTPYKTYPEL,
3JIEKTPOIIPOBOJHOCTH H AIIEKTPHYECKOMN
TIPOYHOCTH
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CrocoOHOCTS apryMeHTHPOBAHO BEIGHPATh | 3HATH METOIHKY 3KCIEPUMEHTAILHOIO
1 peani30BEIBaTh Ha IpakTUKe 3¢ dexTus- HCCJICIOBAHMS METAJUIMYECKHX, PE3UCTHUBHBIX
HYIO METOJHMKY SKCIIEPUMEHTAILHOTO HC- ¥ [IE97eKTPIYeCKEX IIICHOK
IIK-2 CIICTOBAaHH [TAPAMETPOB M XapaKTEPUCTUK
IpubOPOB, CXEM, YCTPOUCTB M YCTAHOBOK YMETE pryMeRTHpoBaHo BEIGHpaTE HYXHYIO
3NEKTPOHUKHA M HAHOANEKTPOHUKH pasnuy- | METOAHUKY SKCICPHMEHTANIbHOTO
HOTO (yHKIMOHATEHOTO HA3HAYCHHS HCCIICTIOBaHMs XapaKTEPHCTHK M CBOHCTB
TOHKUX IUIEHOK, ¥ HEOOXOIUMEBIE [IJIST
HCCIIeIOBaHMM IPUOOPHI M YCTAHOBKH
SNICKTPOHUKH M HAHOIIEKTPOHUKHI
Buaners MeTonukoit paGoTE ¢ IpEGOpaMu 1
YCTPOMCTBAMH 3NIEKTPOHHUKH UL IPOBEICHHUS
HEOOXOIUMBIX UCCIIEMOBAHHH.
2 Peamm3aunusa KomIeTeHImit
1 Komnemenyusa OITK-1

OIIK-1: CocOoGHOCTB IPENCTABIIATE aIeKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHM HAy4YHYIO KapTH-
HYy MHpa Ha OCHOBC 3HAHHS OCHOBHBIX IIOJIOXKEHHUH, 32KOHOB M METOJOB €CTECTBEHHBIX HAyK H MaTe-

MaTHKH.
Hns  hopMHpOBAaHHS KOMIIETEHIHH HEOOXOIHMO OCYINIECTBUTh PpsI 3TallOB. OTalbl

q)OpMI/IpOBaHI/IS{ KOMIICTCHINH, IIPHUMCHIEMEIE SIS 5TOr0 BHIBI 3aHSITPII>'I, H HCIIOJIB3yEeMBIE CpEACTBa

OIICHWBAHWS IIPEJICTABICHE] B Ta0IHIE 2.

Tabmuma 2.— Oranbl ¢opmupoBanms kommerenmua OIIK-1

OIICHUBAaHUA

H HCII0JIb3yeMbI€ CpPEaACTBa

1.

Cocrtas 3HaThH YmMmern

Baaners

Copep:xanue 3TanoB

3HATBH OCHOBHBIE 3aKO0-
HBI MEXaHUKH, MOJIEKY- | YMeTh BHIOpaTh 3aKOHEI,
JIpHOH (pH3UKH, SIIeK- HEoOXomuMele I 00b-
TPOOUHAMUKY, GUIUKH SICHCHHUS HU3y4aeMOro $B-
TBEPAOIO Tejla, KBAHTO- | JICHHS M CHEJIaTh HE0O0-
BOU MEXaHUKH, MaTeMa- | XOIHMMBIE BBIUUCIICHHUS

THYECKOI'0 aHAIN3a

Bnagers daxtuue-
CKUMH  HaBBIKAMH
aHaJlu3a Ha OCHOBE
3HaHUS OCHOBHBIX
3aKOHOB ecTecT-
BEHHBIX HayK U Ma-

TEeMaTUKH
Jlexiuy;
I N IIpakTHueckue 3aHATHS;
UYEeCKUE 3aHATHUS;
Paxt > | Kypcosas pabora; IIpaxTuueckue
o Kypcosas pabora; .
Bupgp1 3anarnii CamocTosTenpHas 3aHATHS,
CANE LA pabora. Kypcosas pabora.
pabota
Hcnonns3yembie cpen- | TecTsl, KOHTPOIBHEBIE KontponsHbie paboTsl, WnnuBunyansHbe
CTBA OLICHUBAHUSA paboTEL, VHJIUBUYaIbHBIE 3aJaHusl, KypcoBasd
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WHIABUTyaTbHbIC padora.

3aIaHud

3aJjaHus, KypcoBas
pabota

2 Komnemenyus OIIK-2

OIIK-2: CriocoGHOCTS BBIABIATH €CTECTBEHHOHAYYHYIO CYINHOCTB IIPOOIJIEM, BOHUKAIOUIMX B XOJE
npodeCcCHOHABHON JESATEIPHOCTH, IIPUBICYb [UIL 'MX PEIICHHS COOTBETCTBYIOIIMH (H3HUKO-
MaTeMaTUYEeCKUH anmnapar.

Jna  dopMupoBaHHS KOMIETCHIIMHM HEOOXOIMMO OCYINECTBHTH psI  OTaIloB.

Orarsl

(GopMHEpOBaHUA KOMIIETEHIIMH, IPAMEHSIEMBIC U 3TOTO BHIbI 3aHSTHM, W HCIOIL3yeMEBIE CPECTBA

OLICHMBAHMs NIPEACTABIEHEI B Tabnuie 3.

Tabmama 3 — Jrtanbl ¢opmupoBanms kKommerenuun OITK-2

O CHHUBaAHHUSA

H HCIOJB3YEMBIC CpEACTBa

2. Cocras

3HaThH

YmMmerTh

Baapers

3HaThL OCHOBHEIE
3aKOHBI B
XapaKTEPUCTHKH
OCaXXIIEHUS U pOCTa
TOHKHUX IUICHOK,

YMeTh BLISBISTH
€CTECTBEHHOHAYYHYIO
IIPUYUHY OTKJIOHEHUM OT

Baagers Texuolio-
THYECKUMHU METO-
JaM4 BIIUSHUS HA

YIIy4dIIeHHEe CTPYK-

0COOEHHOCTH TYPHI IIEHOK, HX
3aKOHOB POCTa IUIEHOK, -
Copeprxanne 3Tanos 3NIEKTPOIIPOBOTHOCTH CBOMCTB ¥ NpHBIIC-
MEXaHH3MOB
METAILINYECCKUX KaTh OJIi 3TOTr0 COo-
3JIEKTPOIPOBONHOCTH U >
JIASIEKTPAYECKIX BOP OTBCTCIR RIS
npobos MJIM-cuctem dusmxo-
IJIEHOK. 3HATh .
5 MaTeMaTHIECKUH
Mex BI II
aHU3MEI P00 oSt anmapar
MJIM-cucrem.
Jlexnmmu; Jlexnmm; [IpakTraeckue
ITpaxTuueckue 3ansaTus; | [IpakTHdyecKue 3aHATHS; 3aHATHSL,

Buner 3ansaruii

Kypcosas pabora

Kypcosas pabora

Kypcosas pabora

Hcnons3yemblie cpen-
CTBA OLEHHBAHMUS

TecTrl Ha TEKIUIX,
Omnpoc Ha
NPaKTUIECKUX
3aHITHIX

KonTponsHEIE paboTEI,
HHIUBUyaTbHEIE
3aJjaHus, KypcoBas
pabota

VunuBunyaisHBIE
3aaHus, KypcoBas
pabora

3  Komperennus [TK-2

IIK- 2 - CrocoOHOCT apryMeHTHpPOBAHO BBIOMPATH M PEATH30BBIBATE HA IIPAKTHKE 3hbEeKTUBHYIO

METOJIUKY SKCIIEPHMEHTATPHOIO HCCIICOBaHNUS TapaMETPOB U XapaKTEPHCTHK MPUOOPOB, CXEM, YCT-

POHCTB 1 yCTAHOBOK 3JIEKTPOHUKH M HAHOIEKTPOHUKH Pa3IAIHOr0 (yHKIIHOHATHEHOIO HA3HAYEHHS
JUist OpMHpOBAaHHUS KOMIIETEHIINH HEOOXOIMUMO OCYIIECTBUTE ST STAIIOB. JTAIBI bopmupoBanus
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KOMIIETCHIMH, NPUMCHIEMbIE UL STOTO BHABL 3aHATHH, M HCIONb3yeMBIE CPEICTBA ONCHHBAHL
IpEeACTaBIIEHEI B Ta0mIle 4.

Tabmuna 4- Oransl dopmupoBanust xommeremmua ITK-2

OLICHNBaHUA

H HCIOJIb3yeMbI€ CpeacTBa

3. Cocras

3HATDH

Ymers

Baaners

Conep:xaHue 3Tanos

3HATh TPUHIUIIEL
PpaboTHI OCHOBHEIX
IpuOOPOB H3MEPEHHUS
XapaKTEPUCTUK IUICHOK,
IPUMEHAEMBIX B MEKPO-

Ymers BrIOparh

5} BEKTHBHYIO METOIHKY
H3MEPEHUN U
COOTBETCTBYIOLTHE
IpHOOPEI M YCTPOHCTBA
IULL KCCTIeTOBAHMS
XapaKTEePUCTHK

Buaaners Ha npaxTu-
K€ METOIUKOM HC-

CIIEIOBAaHUS TOHKOII-
JICHOYHEIX CTPYKTYP,
HCIIOIB3Ys IPH 3TOM

U HAaHO3JIEKTPOHHKE COOTBETCTBYIOIIYIO
TOHKOILICHOYHBIX anmnaparypy
CTPYKTYp

) Jlexuum; IIpakTgeckue

Jlexnmm;
IIpakTUdeckue 3aHATH; 3aHATHUS;

IIpakTideckue 3aHATH;

s WunuBuyanbHbIe WBnuBuTya bHEIE
Bune! 3anarumit WnnuBuayansHbIe

3a/laHus; 3a[1aHu;

3ananus (13)
Kypcosas pabora Kypcosas pabora

Hcnonszyemeie cpen-
CTBA OLICHHUBAHHS

TecTr! Ha TEKIHIX;
Ompoc Ha
NPaKTHYIECKUX
3aHATHIX;
VHIUBHUIyaTbHEIE
3aTaHHUS

KonTpossHbIe paboThr;
WnnuBuyanbHEbIE
3amanus (13);
Kypcosas pabota

WHnuBuya bHbIE
3a/laHus;
Kypcosas pabota

1. Komnerenmusa OIIK-1 - cmocoGHOCTE IpeNCTaBIATH aNeKBATHYIO COBPEMEHHOMY YPOBHIO
3HaHWH Hay4HYIO KapTHHY MHpa Ha OCHOBE 3HaHUS OCHOBHEIX IIOJIOKEHUH, 3aKOHOB M METOJIOB €CTe-
CTBEHHBIX HAyK M MaTeMaTUKH

O6mue XxapaKTepHCTHKH [I0Ka3aTeNle ¥ KpUTEPUEB OLEHUBAHMS KOMIIETSHITHH IO STallaM IIPUBEIEHE]

B Tabmnwie 5
Tabmuna S — O0mue xapaKTepUCTHKH IOKa3aTeiell 1 KpUTepHEB ONEHNBAHNS KOMIIETEHIIHH 110
3Tanam
Moxessarel & epare- 3HaTh Ymers Bnaners
pun
Orauano  (Beicokmit | OOnamaer ¢aktuuecku- | OOnamaer npmanazoHoMm | KonTtpomupyer pa-
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YPOBEHB) MH U TEOPETHYECKUMH | MPAKTHYECKHUX YMEHHH, | 60Ty, IIPOBOJUT
3HaHWSIMHU B Ipenenax | TpeOyeMmbIX AN pa3BH- | OIEHKY, COBEpINEeH-
u3ydaeMod o00JacTH ¢ | THS TBOPYECKHX peIle- | CTBYeT  METOAMKY
[IOHUMaHWEeM  TpaHuIl | HUH paboThI
IPUMEHHUMOCTH

beper otBercTBEH-
Ob6namaer pwama3oHOM | HOCTh 3a 3aBepiile-
3HaeT ()aKThl, NPUHION- | IPAKTHYECKHX YMEHHH, | HUe 3amad B HCCIe-

Xopomo (0azoBBIM | IBI, IpoIlecChl, OOIHMe | TpeOyeMbIX IS pelle- | TOBaHHH, IIPUCIIO-

YPOBEHD) IOHSTUS B IIpelenax | Hus OIIPENIENIEHHBIX | Ca0IMBaeT CBOE IIO-
H3ydaeMoii 00nacTu npobnem B o0macTH uc- | BemeHwe K 0OCTOS-

CIICIOBAHUS TENBCTBAM B pellle-
HUH podIeM
Obmagaer OCHOBHBEIMH
Y0oB/JIETBOPHTEIHLHO Ob6mamaer  0a30BEIMH | YMCHHSIMH, Tpebye- | Pabotaer mpm mps-

(moporoBbIii ypoBeHb)

O0IIMMH 3HAHUSIMU

MBIMH JJId BBIIOJIHCHHUA
IIPOCTHIX 3ama4

MOM HAaOJIIOIeHHA

®opmyIHpOBKA MOKa3aTelell B KPHTepHEeB oLleHHBAaHHS KoMmnerewumn OF

Tadune 6.

IK-1

HpupeneHa B

Tabmama 6 — XapakTepHCTHKH NoOKa3aTeslelli M KPHTEPHEB ONEHHBAHHS KOMIETCHIMH IO

JTanmam

Iloxa3zaTesn U KpHuTe-
puu

3HaThH

YmMmern

Biaaners

OTtim4Ho (BHICOKMHIA
YPOBEHb)

3HaeT OCHOBHBIE 3aKO0-
HEI pocTa u GopMUpPO-
BaHWUS CTPYKTYPEHI ILTe-
HOK, 3JIEKTpodu3nye-
CKHE CBOWCTBA ILICHOK,
UX 3aBUCHMOCTH OT

CTPYKTYPHI

YMeer HCIIOIL30BATE
3aKOHBI QU3UKU U Ma-
TEMATHKH I OIICHKH
XapaKTEPUCTUK U
CBOMCTB TOHKHX IIEHOK

Bnaneer paznuaHbI-
MH METOJIaMH OII€H-
KM XapaKTEPUCTHK
TOHKOILIEHOYHBIX

CTPYKTYP

Xopomo (6a30BbIit

3naer ($akThL, OCHOB-
HBI€ IIPUHITAITEI BITAS-
HUS TEXHOJOTHH Ha

Obnamaer quamasoHOM
MPaKTHYECKUX YMECHUH

Baapeer crioco6no-
CTBIO 3aBEPIINTH pa-
00Ty u cHenarhb BBI-
BOJIEI HA OCHOBE OC-

YPOBEHB) CBOMCTBA IPOBOIAIIHX, pacuera CBOMCTB TOH- HOBHBIX ITOJIOKEHUMN
PE3UCTUBHBIX ¥ JUIJIEK- | KOILUIEHOYHBIX CTPYKTYp | HM 3aKOHOB €CTECT-
TPUYECKHUX ILICHOK BEHHBIX HAyK M Ma-
TEMATUKHA
R Ob6nagaeT OCHOBHBIMHA Baangeer cnoco6no-
N eHU HKH
YaoBieTBOpHTENLHO MEXIy TEXHOJOTHEH U M . NG R e crg}o BBILIOJIHATE
o R Xapak =
(moporoBsIii ypoBeHs) CBOMCTBAMHU TOHKHUX PAKTEPICIHE,, IOy paboty (pacieTs)
eHOK YaeMBIX TOHKOILIEHOY- IO HAOJIFOAeHUEM
HBIX CTPYKTYp CIEIHAIUCTA
14
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2. Komnerenmust OITK-2 - Cooco6HOCTS BBIIBIIATE €CTECTBEHHOHAYYHYIO CYLIHOCT IpoGieM,

BO3HHKAIOINHUX B XOO€ HpO(I)CCCHOHaHBHOﬁ ACATCIBHOCTH, IIPUBJIEYS IS X PEIOCHMUA

COOTBETCTBYIOINUH (U3HKO-MATEMATHIECKUH AIIApaT.

O6]JII/IC XapaKTCPHUCTUKHU IIOKA3ATEIEeH U KPHTCPHEB OLICHUBAHUSI KOMIIETCHIIMHY II0 3TallamM IIPpUBEACHBI

B Ta0aune 7.

Tabmuma 7 — O6mue XapakTepHCTHKH MoKa3aTeiei u KPHTepHeB ONECHUBAHNS KOMIIETEHIIHH TI0

Tanmam
HOKaaaT;J:;H Kpure- 3HaTL YMmern Baagers
Obnamaer daxtuaecku- | O6mamaeT AHANA30HOM
MH M TEOPETHYCCKHMHM | IPAKTUYECKUX YMEHHH, KORtpeiapyer  pa-
Orauano  (BBICOKMIi | 3HAHWSAMH B IIpemeiax TpeOyeMBIX Al pa3BH- b0y, FEROBCVIT
YPOBeHb) U3y4aeMoil o00macTd ¢ | THS TBOPYECKHX pelle- PR, COBCPIHICH-
" CTBYEeT NEHUCTBHUS pa-
INOHMMaHWeM  TIpaHuIl | HUH, abcTparupoBaHHs Soer
IIPEMEHAMOCTH npoGiem
Beper otBeTcTBEH-
O6namaeT [Mama3zoHOM | HOCTH 3a 3aBepIie-
3HaeT (akTHl, NPHHIW- | IPAKTHYeCKAX YMEHHH, | HHWe 3amad B HCCIIe-
Xopomo (6asoBpnii | mbl, mpomeccel, obmme | TpeOyeMBIX IS pelle- | JOBAHHH, IIPUCTIO-
YPOBEHbD) IOHATHSA B IpeAenax | Hud ONpEENeHHbIX | cabluBaeT CBOE IIO-
H3y4aeMoi obmactu npobeM B obllacTy WC- | BemeHHE K 0OCTOS-
CII€ZIOBaHUS TEBCTBAM B pellle-
HUH IIpobiieM
O6mamaeT OCHOBHBIMHU
YaoBJaeTBOpPUTEILHO ObGnamaer  6a30BBIMH | YMEHHAMH, tpebye- | Pabotaer mpu mps-
(IOporoBbIii ypoBeHb) | OOIIMMH 3HAHUSIMHU MBIMH I BBIIOJIHEHUS | MOM HaOIIFOIEHUAN
IIPOCTHIX 3a/1aY

DopMyIUpOBKa MOKa3aTelell W KPHTEDHEB ONEeHHBAaHHA KommeTenmmu OIIK-2 NpHBEACHA B

Tabnuie 8.

Ta6auua 8 - XapakTepHCTHKH mOKa3aTelieil H KPUTepHEB OIEHHBAHHS KOMIIETEHIIMH HA 3TAa-

nmax

Iloka3aTenu u KpuTe-
puu

3HaTH

Ymern

Baaners

OtanaHO (BBICOKHI
YPOBeHb)

3HaeT TeXHOJIOTHYE-
CKH€ ITapaMeTpBhl,
BIIMSIOIINE HA CTPYKTY-
Py ¥ CBOMCTBA TOHKOII-
JIEHOYHBIX CTPYKTYP
(TTIC)

YMeeT BEIIBIIITE OC-
HOBHEIE TEXHOJIOTHYe-
ckue (HaKToOpEl, BIHSIIO-
II¥€ Ha XapaKTEePUCTH-

KU IUIEHOK, IPOBECTH

YUCJICHHYIO OLICHKY
5TOTrO BIIMSIHHSI

Buaangeer cmocobHo-
CTBIO BBIABIIATH
CYIIHOCTB Ipobire-
MBI, BOSHHKIIEH B
XO0JIe HCCIIEIOBAHMS
TIIC, u coenath
NpEABAPUTEIBHYIO
OIIEHKY BO3MOKHOTO
H3MEHEHHS CBOMCTB
IJICHOK IIPU U3MEHE-
HHH TEXHOJIOTHH KK
XapakTepa UCCIIeN0-
BaHM.
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Xopomo (6a3oBbIit
YPOBeHb)

3HaeT OCHOBHBIE IIPO-
OJIeMBI, BOSHHKAFOIIHE
IIPH U3TOTOBJIEHUH CO-
otBerctBytoieit TIIC

YMmeeT IpeIBUIETH, KakK
U3MEHEHHE KaKuX-JI1n00
TEXHOJOTHYECKUX (hak-
TOPOB MOET IOBIIHATE
Ha cBolicTBa T1IC.

Bnaangeer cmoco6HO-
CTBIO KOJIMYECTBEH-
HOH OIICHKHU BIIMSTHUS
HEKOTOPBIX TEXHO-
Jorm4eckux GakTo-

POB Ha CBOMCTBA
TIIC

YoBieTrBopHuTEIHLHO
(moporoBbIii ypoBeHb)

IlornMaet BausIHME HE-
KOTOPBIX TEXHOJIOTHYE-
CKHX (paKTOpOB Ha
cpoiicta TTIC

O6ramaeT OCHOBHBIMU
YMEHUSIMH JIJIS IpeIBa-
PUTEIHLHOTO aHAIM3a
cpoiicts TIIC

CnocobeH nmenarthb
IIPOCTENINHE KO-
YEeCTBEHHEIE OIICHKH
CBOICTB

3. Komnerennus ITK-2 - CocoGHOCTE apryMEHTHPOBAHO BHIGHPATH U PEAlH30BEIBATE HA IIpaK-
THKE 3} (GEKTUBHYIO METOAMKY SKCIEPHMEHTAIBHOIO MCCIIEIOBAHUS MapaMeTpoB H XapaKTEePUCTHK
IPHOOPOB, CXEM, YCTPOUCTB M yCTAHOBOK SICKTPOHUKA M HAHOSJIEKTPOHHKH Pa3iIAYHOIO byHKIIHO-

HaJIBHOI'O Ha3HaA4YCHUA

OOmume XapaKTepHCTHKY ITOKa3aTelel i KpHTEPHEB OIIEHHBAHUS KOMITETEHITHE TI0 STAIaM IIPUBEICHBI

B TaOmuIe 9.

Tabauna 9 — O6mue XapaKTePHCTHKH I0Ka3aTeleli H KPHTEPHEB OLeHABAHMS KOMIICTEHIIHH 0

JTanam

IToxazaresn u KpuTe-

3HaTh Ymetn Bnaners
puu
Ob6namaer ¢akTHueCcKH-
Ob6namaer mumanasonoM | KonTpommpyer —pa-
MH H TEOPETHYCCKHMHM .
. IpPaKTHYECKHX yMEHHH, | Gory, IIPOBOJHT
OTaugso  (BBICOKHMI | 3HAHMAMH B IIpereiax
o TpeOYEMBIX I PasBH- | OLEHKY, COBEpIIEH-
YPOBEHB) H3y4aeMo# oOxacta ¢
THA TBOPYECKHX DpEINe- | CTBYET  METOAUKY
IIOHUMAaHUEM  TPaHMII .
HUN paboTel
IPUMEHHUMOCTH
Beper otBercTBEH-
O6nanaer muama3oHOM | HOCTH 3a 3aBeplie-
3HaeT (GaKTHl, NPUHIM- | IPAKTHYECKHAX yMEHWil, | HHe 3a71ad B HCCIe-
Xopomo (6asoBBmd | MBI, mpomecce, o6IMe | TpeGyeMBIX IS pelle- | TOBAHHH, IIPHCIIO-
YPOBEHB) IMOHATHS B TIpeAenax | HUS ONpEeCICHHBIX | caOlMBaeT CBOE IIO-
H3ydaeMoi o01acTu npobiieM B obiacTu wc- | BemeHme K 06CTOS-
CIIEZIOBaHUS TEJNBCTBAM B pelle-
HHUHU ITpobIteM
Ob6mamaer OCHOBHEIMHU
YaoBaerBopureanHO Obmamaer  6a3oBBIMHE A Paboraer mpu mps-
YMEHHUSIMH, TpeOye-

(moporoBsIii ypoBeHsn)

OOIIIMMH 3HAHUSIMH

MBIMH JJI1 BBIIOJIHCHHS

MOM HaOJIFONEHUM
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IIPOCTHRIX 3a1a4

DopMynHpoBKa NoKasarenell ¥ KPHTePHEB OLCHWBAHAS womnerenuun HK-2 npusexena B

Tabnuane 10.

Tabmuuma 10 — XapaxkTepucTHKH IOKa3aTelell W KDHTEPHEB OLEHHBAHHS KOMIIETEHIHH IO

JTanmam

Iloxazarenn u Kpure-
puu

3HaTh

YmMmern

Baaners

Otanaso (BBICOKHI
YPOBEHb)

3HaeT OCHOBHEIE METO-
IOUKH UCCIICIOBaHUKI
CBOMCTB TOHKHX IIPOBO-
JSIIAX, PE3UCTUBHBIX U
JHUIIEKTPUIECKHUX IIJIe-
HOK

Ymeer aprymesTHpO-
BaHO BEIOPATh HYXHYIO
METOIUKY UCCIIeI0Ba-
Hud coiicte TTIC

Bnaneer Ha npakTu-
K€ METOIUKaMU 3KC-
IIEPUMEHTATBHBIX
HCCJIEIOBAaHUH U CO-
OTBETCTBYIOIIEH H3-
MEPHTEIILHOHN amma-

parypou

Xopomo (6a30BbIit
YPOBEHb)

3HaeT (aKThI, IPUHIM-
IIbI 9KCIIEPUMEHTATBHO-
r'O MCCIIEI0OBAHMUS Mapa-
MeTpoB 31eMeHToB TTIC

O6namaeT quana3zoHaMu
NPaKTHYECKUX YMEHUHU
SKCIIEPUMEHTAIBHOIO
ucciaenosaagusg TIIC

Baapeer crioco6no-
CTBIO CaMOCTOSTEb-
HO PEIIUTh HEKOTO-
pBle IpoOJIeMEl, BO3-
HHUKAIOIIHE B XOIIE
9KCIIEPUMEHTATBHBIX
HCCIEIOBaHUH

YaoBieTBOPUTEIHLHO
(IOporoBkIil ypOBEHbD)

O6mnamaet 6a30BBIMHA
OOIIHMMH 3HAHUAMU MeE-
TOJIOB HKCIIEPUMEH-
TaIBHBIX HCCIIENOBAHUN
TIIC

YMmeer npoBoaUTE Ipo-
CTBIE HUCCIIEIOBAHUS
TIIC

Baapeer crioco6no0-
CTBIO IIPOBOIUTE HC-
CJIEIOBaHHS HEKOTO-
peIx cBoiicts TIIC
1o HaOJIro e HHEM
crenHaignucTa

3 TunoBble KOHTPOJIbHbIE 32 TAHHS

JI71s peanu3anyy BEIIIENEPEIUCICHHBIX 3a/1ad 00yYeHUs HCIIOIB3YIOTCS, HEOOXOMUMbIE I OLEHKH
3HAHWH, YMEHHUH, HABBIKOB, XapaKTEPH3YIOIIUX 3Tambl (HOPMHUPOBAHHSA KOMIIETEHIUH B IPOLECCE
OcBOeHMsI 00pa30BaTeNbHOM IPOrpaMMBI, B COCTaBe: TECTHI, HOKJIAABI U COOOINEHHUS, IPAKTUIECKHE

3a[aHus, JabOPaTOPHEIE PabOThI, SK3aMEH.

TunoBele 3a1aHNs UM HHbBIE MaT€pPHAIEI, HEOOXOMUMEIE /IS OLEHKH 3HAHMMN, YMEHMI, HABLIKOB H
OIIBITA JEATENBHOCTH, XapaKTEPU3YIOIUX dTanbl (OPMHUPOBAHUS KOMIIETCHIIUI B IIPOIIECCE OCBOCHHUS
00pa3oBarenbHON IPOrpaMMBIL, B COCTARBE:

3.1. KoHTpoabHbIe padoThI:
Tema koHTpOJIBHOH paboThl Ne 1 — Biinsgare TEXHOIOTHYECKHUX TapaMeTpOB (TeMIepaTypa IMOAI0XK-

KH, CKOPOCTB OC)KICHHUS U T.II.) HA POCT U CTPYKTYPY TOHKHX ILIEHOK.
Tema KOHTPOIBHOI padoThl Ne 2 — CBOMCTBA TOHKHX IIPOBOMSAINNX, PE3UCTHBHBIX M TUIICKTPUIC-
CKHUX IIEHOK B 3aBUCUMOCTH OT TOJIIMHEI ¥ CTPYKTYPHI 3THUX ILICHOK.

3.2. UaguBuayabHbIE 3aJaHHS:
NuapmenayansHoe 3aganne Ne 1 — PacueT He0OXOAUMBIX TEXHOIOTMYECKUX IapaMeTpPOB UL IOITY-
YeHHS IUICHOK 33JaHHOTO COCTaBa U CTPYKTYPBL
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HNuammBuayansHoe 3ananue Ne 2 — PacyeT BopTaMIepHBIX XapakTepuctuk (BAX), TemmneparypHOro
ko3¢ durmenta conporusnenus (TIIC), anekTpudeckoi npounoctu MJIM-CTpyKTYp, U TPOBOJIS-
LIMX, PE3UCTUBHBIX, AUINEKTPUIECKUX IIJICHOK PA3IMIHON TOJIIHAHEL

[TosHbIi IEpeYeHs KOHTPONBHEIX PaO0T U HHAMBHIYAIBHBIX 3aJaHui mpezcTasieH B YMIT: CmupHo-
Ba K.M. Tomkue IIeHKH B MHKDPOSJIEKTPOHHKE. YUEOHO-METOAMYECKOE MOCOOHME II0 ayIUTOPHBIM
IPaKTUYECKUM 3aHATHAM M CaMOCTOATENHRHOR paboTe M CTYy[NEHTOB HAapaBleHUS «DJEKTPOHUKA U

HaHOBJIEKTpOHHUKa» (Oakanaspmar).-Tomck: TYCVYP, 2013.-49 c. - [anexTpomHBII pecype] —
http://miel.tusur.ru/
3.3.KypcoBas pabora:

[IpuMepHBIe TEMBI KypcOBHIX paboT mpencTapiaeHs! B YMIL: Cmuprosa K.M. ToHKHE IIEHKH B MEKPO-
3JIEKTPOHHKE. Y4UeOHO-METOANYECKOE IIOCOOKE IO BBITOJIHEHHIO KYPCOBOM pabOTHI IJId CTYIAEHTOB
HanpaBJieHus «DIIEKTPOHKKA B HaHOIEKTpoHuKa».-ToMck: TYCVYP, 2013.-25 c. - [o1neKTpOHHEIHA pe-
cypc] — http://miel.tusur.ru/

3.4. TecThl Ha JeKNHAX U NPAKTAIECKHX 3aHATHSIX M0 CJIENYIONMHEM pa3aeaam:
1) Biusnue TeXHONOTHIECKMX (haKTOPOB Ha POCT M CTPYKTYPY: &) METAIMYECKHX; ) PE3UCTHBHEIX;
B) TU3IEKTPUYECKUX ILICHOK.
2) Biusnue TeXHONOTUYECKHX (HaKTOPOB Ha CBOMCTBA: &) BIEKTPOIPOBOJHOCTH; 6) TeMIIEpATypHBI
KO3 QHIMEHT CONPOTHUBIICHHUS; B) SIIEKTPUUECKYIO IPOYHOCTH TOHKHUX IUICHOK.

3.5. TeMbI HPAKTHYECKHX 3AHATHM:
1) PacyeT HEOOXOOUMBIX TEMIIEPATYpPhI MOMIOKKA B CKOPOCTH OCKICHHS aTOMOB ISl KOHISHCAIHH
IIJICHOK;
2) Pacuer Heo6x0quMOM KpUTHYECKOH KOHIEHTPAINY 3apOIBINEH UL Hadada POCTa IUIEHOK;
3) Pacuer naBnenns rasa B KaMepe UL IOTyYCHUS TUIIEKTPUYECKHX IUIEHOK IPY PEaKTHBHOM HICIIa-
PEHUY WIX PacIbUICHUH,
4) Pacuer: a) 571€KTPOIPOBOJHOCTH TOHKUX OCTPOBKOBBIX IUIEHOK, 6) BAX IHANEKTPHYECKHX IICHOK
IPU Pa3IMYHBIX MEXaHU3MaX MPOBOAMMOCTH: TYHHEIBHOM, dddekre [loTTku u Openkens, TOII3.
5) BiusHue TOMIMHBI IWIEHOK (pa3MepHbLi 3¢dext) Ha anexTponpoBogaocTs, TKC mpoBomsmux u
PE3UCTUBHBIX IIJICHOK;
6) Pacuer ynensroro conpotusienus u TKC s mieHOK-KepMETOB.

3.6. dx3ameH
3.6.1. IlpumepsI 5K3aMeHANUOHHBIX BOIPOCOB
1. KpuTrdeckas IIIOTHOCTE MOTOKA Mapa;
2. BiusHue TeMIIepaTyphI IOVTOKKH Ha MEXaHH3M KOHAeHcanmn: MexarmsMsl IDKK u IDK (A), TIK;
3. Kputndecku#t 3apopin, KpHTHYECKOE 3HAYCHHE KOHIEHTPAIUH 3apOIBIIIEH Ha IIOIIOKKE;
4. BBIBOZ BEIDKEHHS 171 KOHIIEHTPALKH aCOPOMPOBAHHBIX aTOMOB Jepe3 JABICHHE OCTATOYHOTO
raza;
5. Temneparypa smuTaKcHu
6. Biusnye TOMIUHEI INICHKY Ha YIETBHOE CONPOTHBICHHE,
7. TynnenpHBIH 30 ()EKT B OCTPOBKOBEIX IUIEHKAX;
8. Pe3uCTHBHEIE IIEHKH METAIUIOB, CIUIABOB, COEANHEHMI;
9. KoMnozwnuu Ha OCHOBE METAJLIOB ¥ JU3IEKTPHKOB. KepMeTEr;
10. Tusnexrpryeckas IPOHULAEMOCTD U gd MUINEKTPHIECKHX IUICHOK: 3aBUCHMOCTE OT TOJIITHHBI H
YacTOTEHI;
11. Toxu B nuaNIEKTPHKaX, OTPaHHYICHHBIE IPOCTPAHCTBEHHEIM 3apSIOM (TOII3);
12. Hanbapvepras smuccrs IIIOTTKE B IUIIEKTPHYECKAX [UICHKAX;
13. D11eKTpOPOBOHOCTE AUINEKTPUYECKHX ILIIEHOK, 00YCIOBICHHAS spdexTom Openkens;
14. 3aBHCHMOCTD STEKTPHYECKOH IPOTHOCTH AUBNEKTPHIECKHX ILICHOK OT TOJIIAHEL,
15. 3aBucumocTs anexTprdecKoi mpourocTr MJIM-CHCTEM OT BPeMEHH BO3AEHCTRHS HaIpsHKEHUS.

4 MeTommiecKue MaTepHAIbI

Z[JISI obecreueHus Inponecca O6y‘ICHI/ISI U pEemcHUA 3a1a4d O6y‘1€HI/DI HCIIOJIB3YIOTCS CICAYIOIIue
MaTCepHaibl:

4.1 OcHoBHas JHTEpaTypa
4.1.1. KJ.CmuproBa. ToHKHE IUICHKH B MHKPO3JIEKTPOHHKE. Yue6GHOe mocobme. Tomck: TY-
CVP, 2012.- 110 c. (50 3x3.) - [a1exTponHbIt pecypc] — http://miel.tusur.rw/
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4.2 lononHuTeIbHAS JIHTEPATypPa

4.2.1. ®uzwka ToEKEX mwieHoK. Tom 4. C6. crareit Mo 0bmeit penaxmuen I'. Xacca u P.O.Tyna,
M.: «Mup», 1970. — 440 c. (7 2x3.)

4.2.2. ®uzuka ToHKHX mieHOK. Tom 8. C6. crareii nox obme# penakimeit I'. Xacca, M. ®pan-
xomba 1 P.T'opmana, M.: «Mup», 1978. — 359 c. (5 9K3.)

4.2.3. Texnomnorus ToHKHX mreHOK. CrpaBounuk. Tom 1,2. -M.: Cos. pagwo, T.1, 1977.- 664 c.
(13 3k3.), T.2, 1977. -768 c. (14 3x3.)

4.24. T.ABopobre, B.AMyxauen. IIpoGoif TOHKHX MUDJIEKTPUYECKUX  IUIEHOK. —
M.:«Coserckoe pamuoy, 1977.- 70 c. (36 3x3.)

4.2.5. DIeKTpOIpOBOJHOCT TOHKHX MHUSTIEKTPUYECKUX IINICHOK. — Y4ueOHoe mocobue: Jlemun-
TPa[ICKUH MOMUTEXHUIECKUH HHCTUTYT uM. M.U. Kanuauna, 1981.- 55 c. (4 3x3.)

4.2.6. b.A.bouxapes, B.A Boukapepa. Kepmernsie IUICHKA. :«DHeprusy», JIeHuHrpaackoe OTi.,
1975.- 152 ¢. (2 ox3.)

4.3 Y4eOHo-MeToqHIeCKHE OCOOHS H IIPOrpaMMHOe ofecIedeHme

4.3.1. KHM.Cmuproa. ToHKHE IUTCHKH B MHKPOSJICKTPOHUKE. Y4eOHO-METOAHUIECKOE TOCOOHE
TIO BBIMOTHEHUIO KYPCOBOH PabOThI AJIA CTYAEHTOB HANpaBIEHHS [TOATOTOBKH «HAHOTEXHOIOTHH 1
MHEKPOCHCTEMHAs TEXHEKA» U «JJIEKTPOHHKA M HaHO3JIEKTpoHuKay.-Tomck:TYCVP, 2013.- 25 c. (30
9K3.) - [31eKTpoHHEIH pecypc] - http://miel.tusur.ru/

4.3.2. KM.CmuproBa. ToHKHE IITIEHKH B MHKPOJIIEKTPOHHKE. Y4eOHO-METOAMUECKOE TOCOOUE
[I0 ayMTOPHBIM NIPAKTHICCKUM 3aHATHAM M CaMOCTOSTENBHON paboTe Il CTYNEHTOB HAIIPABICHHUS
HOATOTOBKM «HaHOTEXHOIOTUH ¥ MEKPOCHCTEMHAS TEXHUKA» H «DIEKTPOHHUKA H HAHO3JIEKTPOHH-
kay.-Tomex:TYCYP, 2013.- 49 c. (50 3k3.) - [snexTporHEIi pecypc] - hitp:/miel.tusur.ru/

12.4 ba3bl naHABIX, HHGOPMANHOHHO-COPABOYHbIE H MOMCKOBBIE CHCTEMBI

13. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JACIUILTHHBI

JUis peanu3anyuy TeKIUOHHBIX U IPAKTHIECKHX 3aHITHH HEOOXOIUMEL: KOMIIBIOTEP C YCTaHOB-
TIEHHBIM IPOrpaMMHBIM obecriederueM (11.12.3), mpoekTop u 5KpaH.
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