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1. | Jlexuun 26(4) | 26 | gacom
2. | JIabopaTopHbie paGoThI 8 - 4acoB
3. | IpakTHYeckHe 3aHATUS 20(4) | 20 | yacoB
4. | Kypcopoii npoext/padora (KPC) (ayauropnas) - 4acoB
5. | Bcero ayAuTOpHBIX 3aHATHI (Cymma 1-4) 54 54 | yacoB
6. W3 Hux B HHTepakTHBHOM (opme 8 8 4acoB
7. | CamocTosiTebHast padora cryaentos (CPC) 54 54 | gacos
8. | Beero (6e3 nx3amena) (Cymma 5,7) 108 108 | gyacom
9. | CamocT. paGoTa Ha NOATOTOBKY, CA24y 3K3aMeHa 36 36 | gyacom
10, O6mas TpynoeMKoCTh (Cymma 8.,9) 144 | 144 | yacor
(B 3a4eTHBIX eIHHHIIAX) 4 4 | 3ET
Ox3ameH__8  cemecTp
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 71 ot « 30 » 6 2016 1|

JIucT corjiacoBaHmii

Pa6ouas mporpamMma cocTaBieHa ¢ yueToM TpeboBanuit @eneparsHoro I'ocyrapcTBeRHOro 06paso-
BaTEJILHOrO CTaHIapTa Bhicmero obpasosanus (®I'OC BO) nmo Hampapnenmio noaroroku 28.03.01
«HaHOTEXHOIOTHH M MHUKPOCHCTEMHAs TEXHAKa) (KBatHHuKanus (6akanasp), yTBEPKICHHbBIA [IpUKa-
30M MunHKCTepcTBa 06pa3oBanms U Hayku Poccuiickoit ®enepannu ot 06.03.2015r. Ne 177.

Pa6ouas mporpamMMa y4eGHOM NUCHMIUIAHEI PACCMOTPEHA M YTBEP)KICHA Ha 3aceNaHuu Kadenpsl
(bU3UIECKOH IIEKTPOHMUKH OT SPy» 3o 2016 1., mpoToxon No

PazpaboTumk: /%
Jonent xadenpsr @3 7 = /___B.A.MyxadeB
P
’K’.aBenymnmﬁ kadegpou s
ITpodeccop kabenpsr OO i . ' f IL.E. Tposu

Pa6oyas mporpamMma corjiacoBaHa ¢ (axyabTeToM, IpoGHINPYOMel i BhITycKaromen Kaden-
paMu HanpaBJIeHUS TOJTOTOBKH.

/I[eKaH OOT 2 // - / A.U. BopoHUH
/ 3aB. mpodmmpyromeit j//‘;/
Kadenpoi__ @D ' 5 ] / ILE. Tposu

3aB. BBITyCKaroImen ﬁ (/
/ Kadenpoii [OC) Vs / [L.E. TposiH
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IIpencenarens METOTUIECKOM ) o
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v

CornacoeaHa Ha noptane Ne 7507



1. IEJIA 1 3AJAYHA JUCITUIIINHBI

Ilenblo MpernogaBaHus IUCUMILIMHBI SBIIeTCS GQOPMUPOBAHUE 3HAHUM B obnact MeToI0B OPMHPOBA-
HYS ¥ QU3UYECKHX MTPUHLIMIOB (yHKLIMOHMPOBAHUA KOMIIOHCHTOB MUKPO- U HAHOCHCTEMHOU TEXHUKHU.

3agayd JHCHAIVIAHBI — H3yYeHHE (QU3HYECKIX OCHOB (DyHKLHMOHMPOBAHUA yCTPOWCTB MHUKPO- U HaHO-
CHUCTEMHOM TEXHUKHU.

2. MECTO JUCITAIIJINHBI B CTPYKTYPE OOII

B COOTBETCTBHHE ¢ OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMoi AucHUIInHa «PU3HYECKHE OCHO-
BBl MMKPO- U HaHOCHCTEMHOM TEXHHWKH)» OTHOCHTCS K 0a30BBIM IMCHHUILIMHAM IIPOPECCHOHATBLHOTO
nukia (b1.B.OJ1.14).

JuciunrHaa 6asupyercs Ha 3HAHUSX, MOJNyYeHHBIX II0 MaTeMaTuke, Gu3nKe, XMMUH, MaTepra-
JIOBEJEHUIO HAHOCTPYKTYPHPOBAHHBIX MAaTEpUAIOB, (QHU3UKE KOHIECHCHPOBAHHOIO COCTOSIHHUSA, 3JIe-
MEHTHOM 0a3e MUKPO- ¥ HAHOCHCTEM, (PU3HKe IIJICHOYHBIX HAHOCTPYKTYD.

OCHOBHEIE TIOJIOKEHHUS TUCIAIIINHEI JOJDKHBI OBITH HCIIOJIB30BaHbl B JAIbHEUINEM IIPH BEIIOJ-
HEHUH U HAIMCAaHWU BBITYCKHOMN KBaTU(UKAIMOHHON PabOTHL.

3. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSA TN CIUITJINHBI

3.1. A3yJeHne AUCHANIHHEBI HANPABJIEHO HA (OopMHEpPOBaHHE CJIEXYIOIIHX KOMIETECHIIHIH:

CrocoOHOCTh TPEACTaBIATh aIeKBATHOMY COBPEMEHHOMY YPOBHIO 3HAHUH HAy4dHYIO KapTHHY
MHpa Ha OCHOBE 3HAHWS OCHOBHBIX II0JIOXKEHUH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HayK U MaTeMaTH-
ku (OIIK-1);

CriocoOHOCTh YUUTHIBATH COBPEMEHHBIE TEHICHIIMM PA3BUTUS SJIEKTPOHUKY, U3MEPUTEIHHON U
BBIUUCIIUTENLHON TEXHUKH, HHGOPMAMOHHBIX TEXHOJOTHH B CBOEH NMpodecCHOHATBHON NesTeIbHO-
ctu (OIIK-7);

I'oTOBHOCTH IPOBOIUTE SKCIIEPUMEHTAIIFHBIE UCCIIEIOBAHMUS IO CHHTE3Y U aHATN3Y MaTepHAJIOB
Y KOMIIOHEHTOB HaHO- U MUKpocucTeMHOM TexHukH (11K-2).

3.2. B pe3syabTaTe H3y4eHHs AUCHUILIAHBI CTYACHT T0JIKeH:

3namob - (uzEIECKUe NPUHIUIBI pabOTH OCHOBHBIX CTPYKTYP X KOMIIOHEHTOB HaHO- U MHKPO-
cuctemHoi texauku (HuMCT);

- ©a30BBIE TEXHOJIOTHYECKHE MIPOIECCH U 000pyIOBaHHE, IPUMEHSIEMBIC B IPOU3BOJICTBE MaTe-
puanoB u komnoHeHToB (HHUMCT);

Ymems - npHMeHATH METONBI MOAETHPOBAHUS C IENBI0 3()()EKTUBHON ONTUMHU3AINE CBOHCTB
MarepuanoB U koMrnoHeHToB HUMCT;

- HCIOIB30BaTh COBPEMEHHYIO U BBIYMCIMTEIBHYIO TEXHHKY B COel IMpodecCHOHATBHON mes-
TEIBHOCTH;

Bnaoemp:

- HaBBIKAMHM pacdeTa OCHOBHBIX IapaMETPOB MaTepHaloB u kommnonenToB HuMCT;

- BIIaIETh OCHOBAMH 00PabOTKH PE3yIbTaTOB SKCIICPUMEHTAIBHEIX JaHHBIX.

4. OFBbEM JUCIIMILINHGI 1 BUJABI YYEEHON PABOTBI

O61mas TPYAOCMKOCTh JUCLHUILIMHBI COCTABIIACT 4 3a4YC€THBIC COUHUILIBI.

Bun yae6H0# paboTEI Beero 9acos CeMﬁ;CTpLI

AyauTopHBIE 3aHATHSI (BCEro) 54 54
B ToM gnce:

Jlexun 26 26

Jlabopatopusie paboTsi (JIP) 8 8

ITpakTryeckue 3amatus (113) 20 20

CamocrosiTesbHas paGoTa (Bcero) 54 54
B Tom gucne:

IpopaboTka JeK1Mii, TOArOTOBKA K IPaKTHIECKIM | Jabopa- 54 54

TOPHBIM 3aHATHSIM

Bcero 6e3 sx3amena 108 108

CamocTosTenbHas paboTa Ha IOArOTOBKY ¥ Cady 3K3aMeHa 36 36
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O6mas TPy A0EMKOCTb 9aC 144 144
3aueTHbIC €AUHULLI TPYAOEMKOCTH 4 4
5. COAEP KAHUE TUCIINITJINHBI
5.1. Pa3esbl JCHUIIMHBI M BHABI 3aHATHH
< L
; = =
TR & = ©
- £ E E E g &2 > ®opmMupyeMble KOM-
n/_ HanmenoBaHue pa3jeJia JMCUMIIMHBI g 8 = B = ;.:_g g NneTeHIUH
! 2|55 ¢E| 88| § | (OKIKICK)
<
S | =
1. | YyBcTBHUTENBHBIE DIIEMEHTH MUKPOCUCTEMHOMN 6 4 13 4 32 OIIK-1. OIK-7. [IK-2
texHukn (MCT) ’ ’
2. | Cencopsble KoMnOHEeHTEI MCT 6 4 10 20 OIIK-1, OTIK-7, TTIK-2
3. | Axcenepomerpst MCT 6 ] 13 4 34 OITK-1, OTTK-7, TTK-2
4. | Axrioatopsl g | © 8 22 | OIK-1, OIK-7, [TK-2
Hroro: | 96 | 20 54 8 108
5.2. Copep:xaHue pa3ie0B JTUCHUILUIHHEI (110 JEKIHIM)
Dopmupye-
Tpyno- MbIe KOMIe-
M KIAMHERGEARNE CopepxxaHue pa3eioB €MKOCTh TeHIHH
n/n pa3nesioB (uac.) (OK, TIK,
IICK)
1 Yyscteutenbnele | OcmoBHble NOHATHA MCT. ITbe30pe3UCTUBHbIE U MBE303IEKTPH-
3JIEMEHTHI JJIS YeCKHe YyBCTBUTENbHBIE 3NIeKMeHTHI (UD). Pe3onancurie U3, UD 6 OIIK-1, OIIK-
MHUKPOCHCTEMHOH | Ha MOBEPXHOCTHBIX aKycTHYeckuX BoiHax (ITAB). 7, IIK-2
texHuku (MCT)
2 | Cencopnble koM- | CeHCOpBI TeMIlepaTyphbl, MArHUTHOTO IIOJIS, YIJIOBBIX CKOPOCTEH. OIK-1. OIIK-
noHeHTsl MCT 'MpOCKOIBI: BONOKOHHO-ONTHYECKHI MPOCKOI, MHUKPOMEXAHH- 6 7 H’K-Z
YECKHMA CEHCOP YIVIOBBIX CKOPOCTEH. ’
3 | AkcenepomeTpsl | MHKpOMeXaHHYIECKHE aKCEePOMETPHl L-ThIa, MUKpOMEXaHIIe- OIK-1. OTIK-
s MCT CKHE aKcelepoMeTprl R-Tuma. AKcelnepoMeTphl ¢ HarpeBaTellb- 6 - H’K-Z
HOM IUIACTHHOM, aKCEIEPOMETPEI C HarpeBaTeIbHBIM Ta30M. ’
4 | AkTIO0QTOpHI AxTroatopHele 3nmeMeHTHl MCT. MuKpoMexaHddeckye KIFOUH. OTIK-1. OIIK-
UnrerpaneHeie MUKpo3epkana. VHTerpaibHele MAKPOIBUTATEIH. 8 7 I'I’K—Z
ONEeKTPOCTATUIECKHE [UIAHAPHBIE MUKPOIBUIATENH. ’

5.3. Pasaebl AMCOMILUIHHBI H MEXKIUCHUILIAHAPHEIE CBS3H ¢ 00ecHeYHBaOIIAMH (upeasbi-
AYIHMH) 1 00ecnednBaeMbIMH (IIOCIETY0IUMHE) JHCIHAILTHHAMEA
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Ne HanmenoBanne oGecneunparomux (mpeabl- | Ne Ne pasnesnos nanHo# AMCHHILTHHEBI 03 Ta641.5.1, st KOTOPBIX
n/n AyWHX) ¥ o0ecneynBaeMbIX (MOCIeLy - Heo0X0MMOo H3ydeHHe obecnedynBamuX (IpeaLIyIInX) 1
LIHX) AUCHHILIAH ofecrneynBaeMbIX (OCIEAYIOMINX) JHCHMILIHH
1 [ 2 [ 3 [ 4 T 5 7T 6 7
IIpeamecTByOMNe AUCHUITHHBI

1 | MaremaTuka + + + +

2 | ®usuxa + + + +

3 Xumus + +

4 | IInanupoBaHue SKCIIEpUMEHTA + + + +

S | ®usuka KOHIEHCHPOBAHHOTO COCTOSHUS + + + +

6 | OnemeHTHas 6a3a MUKPO- ¥ HAHOCHCTEM + + + +

7 | Dusvka IICHOYHEIX HAHOCTPYKTYD * + +

IMociaenywmue qUCHHIINHBI
1 | BoinyckHas KBamupUKaIMOHHAS paboTa |+ + + + l l
4




5.4. CooTBeTCTBHE KOMIETEHIHI, (JOpMHPYEMBIX NPH H3yYeHHH NUCHMILIHHBI, U BUIOB

3aHATHII
Ilepeyensn DopMbI KOHTPOJISE
KOMIIEeTEeH I M JI Tp. CPC
MK-1 i " i JToxs1apl, COOOIEHHS O TIOCIEIHUX TOCTIKCHUAX B 00-
g nact MCT 1o naHHBIM Hay4HBIX KYPHAJIOB
Ompoc, 06Cy>XAeHIe TPUHIMIIOB pabOTHI 3JIEMEHTOB
OIIK-7 & + + MCT
K- £ i 5 3ammura J7a60paTopHBIX paboT

6. METO/IbI 1 ®OPMBbI OPTAHU3 ALY OB YYEHUSA

TexHoJ0rHN HHTEPAKTHBHOTO 00y4JeHHUs IPH Pa3HLIX (hopMaXx 3aHATHH B 9acax

ITpakTu- Jlabopa-
®@opmbl | Jleknuu yeckKue TOpHBIE T
MeTtoabl (4ac) 3aHATHUS padoTsl
(uac) (4yac)
Tecth! 2 2 4
O6cy>xmeHre HOBBIX coobmenuit 06 maenmix MCT 4 4
WTOro MHTEPaKTHBHBIX 3aHATHI 2 4 2 8
7. JABOPATOPHBIU IPAKTUKYM
Ne | Ne pasgena TemaTHka J1a6opaTOpHBIX paboT Tpynoem- | Komneresn-
JUCHHTIIHHBI KOCTh UM
1 1,3 HccrnenoBanne KOHCTPYKLIMU U XapaKTEPUCTHK CTPYHHOTO aKce- 4 OIIK-1,
JepoMeTpa OIIK-7, TIK-
2
2 2.3 HccnenoBanue IMHAMUYECKIX XapaKTEPUCTHK KaHTIIIEBEpa 4 OIIK-1,
OIIK-7, IIK-
2
8. IPAKTUYECKUE 3AHATHUA (CEMUHAPBI)
Ne pas- Tpyno- Komneren-
N AT TemaTHKa MPaKTHYECKHUX 3aHATHI (CEMHHApOB) SEEPEY g
n/m | JUCHUI- (gac.) OK, IIK,
JINHBI TICK
ITapametpel 1 xapaktepuctukd MCT. Tepmuss! 1 OyKBeHHEIE 060- OIIK-1,
1. 1 3Ha4eHus napametpoB MCT. ITpsamoii u o6paTHEI Mee303¢ PeKThL. 4 OIIK-7, IIK-
YD Ha mpe303¢ddexre. EMxoctabie YD, UD Ha ITAB 2
Ou3MIECKHE OCHOBBI AJaTIMKOB TeMIEpaTyphl: 3¢ dexTr! [lenbThe u
3eebexa. JIaTIUKM MAarHUTHOTO HOJIA: NPSIMBIE — HETIOCPEICTBEHHOE
HM3MEpEHVEe MaTHUTHON MHIYKIMHX (HallpuMep, HCTIONb30BaHue 3¢d- OINK-1
2 2 tekra Xoia), KOCBEHHBIE — OOHAPYKEHHE SIEKTPHIECKOTO OIS 10 4 OIK-7 H’K_
€ro MarHUTHOMY TIOJII0, PETHCTPAIM MEXaHMIECKOTO MepeMEIeHUs 2’
IpH BO3AEHCTBUY MarHUTHOIO MOJs. JIJaTIUKH YTIIOBBIX CKOPOCTEH —
THPOCKOIIBI: BOJIOKOHHO-ONITHYECKHE U MUKpoMexanudeckue. Kon-
CTPYKLIMH MAKPOMEXaHIIECKHUX THPOCKOTIOB.
MuKpoMexaHudeCKHe CeHCOPhI IMHEWHEIX CKOPOCTEH - MEKpOMEXa- OIK-1
3. 3 Huyeckue akcenepoMmerpsl (MMA): MMA L-tuna u R-THma: KOHCT- 4 OINK-7 IiK-
PYKUHUH U MPUHIMITEL JeACTBUA. AKCENEepOMETPEI C HarpeBaeMoi 2 ’
IUTACTHHOM M C HarpeBaeMBIM Tra3oM.
AxTI0aTOpEl. MEKpOMEXaHUYECKUE KIIIOUN: TEPMUYECKHUE, HE30-
SNIEKTPHIECKHE, HNEKTPOCTATHIECKUE, MATHUTHBIE — IPHHITHTI Heii- OIK-1
4 4 CTBUSA U KOHCTPYKUMH. IHTerpaibHble MUKpO3epKaia: OMHOOCHBIE 1 3 OIK-7 H’K_
IBYOCHBIE — IPUHIMII JEUCTBUS U KOHCTPYKIUH. MUKPOIBUTATEIH: 2’
SJIEKTPOCTATHYECKHUE U Mbe303NeKTprdeckue. OOCYKIeHHe N0KIIa-
JI0B 110 MaTepraiaM xypHaina HuUMCT.
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9. CAMOCTOJTEJIBHAS PABOTA

Ne TemaTHKa CaMOCTOSITEILHOM PaGoThI eigc);i?r; Komunerenunn | KoHTpoJIb BEINOJIHE-
n/n (0emanuzayus) (xac) OK, IIK, IICK Husl paGoThI
IIpopaboTka JeKUui, MOAroTOBKA K IIpaK- OIK-1. OMK-7 Omnpoc Ha NPaKTHKE,
1. | TUYECKUM 3aHATHUSAM U JJaOOPaTOPHBIM 34 Hi(-Z > | TecThl, 3amuTa J1Iabopa-
pabotam TOPHBIX paboT
Moo exoveomm penoss || o, o, | osnan,coosmem,
2 v P IIK-2 obcyxaeHue
3 CamocrosTensHas paboTa Ha IOATOTOBKY 36 OIIK-1, OIIK-7, T —_"
U clady JK3aMeHa TIK-2
10. MIPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
HE MPeyCMOTPEHO
11. PEATUHI OBASI CUCTEMA JIJISI OIIEHKH YCIIEBAEMOCTHU CTYJAEHTOB
Tabmauna 11.1. banabHble OEHKH IJIsI 3JIEMEHTOB KOHTPOJIS
Maxcumans-
MaxkcuManbHBIN MakcuManbHbIN Eiit Gann 38
. MEPHOJ MEX- Bcero 3a
OnemeHTsl yueOHOU nearenbHocTd | Oayun Ha 1-yro KT ¢ 6aiwt 3a mepuox
oy 2KT u Ha CEMECTp
Hadaja ceMecTpa Mexnay 1KT u 2KT
KOHEIl ceMe-
cTpa
INocemenne 3aHATHH 3 3 3 9
AXTHBHOCTb U Ka4eCTBO OTBETOB Ha
MPAaKTHIECKUX 3aHATIIX U Jlabopa- 20 20 21 61
TOPHBIX paboTax
HToro makcumMyM 3a Nepuon:
23 23 24 70
Cpaua 3x3aMeHa
30
Hapacraromym uTorom
23 46 70 100

OK3aMeHaLOHHBII OHMIIET CONEPKUT TPH TeopeTrmaecKux Bompoca (1 Bompoc — 10 6atos)

IIpumep 3x3aMeHALIMOHHOIO OHyIeTa:

1. HLe30pC3I/ICTI/IBHLIC CEHCOPEI B KAYECTBE JAaTYUKOB NABJIICHMA.

2. BiusaHve Macchl YyBCTBUTENBHOTO 31eMeHTa (UD) Ha YacTOTHBIE XapaKTEPUCTUKY JATIHKA.

3. AKcenepoMeTpHl ¢ HarpeBaeMbIM Ta30M.

Tabmmuma 11.2. Ilepecyer 62JJI0B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH

Banibl Ha 1aTy KOHTPOIBHON TOYKH Ounenka
> 90 % ot MakcHMaNbHO} cyMMEI 6ajutoB Ha maty KT 5
Ot 70% 10 89% 0T MakcCUMaJIbHOM CyMMbI 0ayUI0B Ha maty KT 4
Ot 60% 10 69% oT MakcUMaNbHON cyMMBI 6aJuToB Ha naty KT 3
< 60 % 0T MakcCHMaJbHOMN CyMMEBI 6aJu10B Ha gaty KT 2

Ta0mnua 11.3. Ilepecyer cyMMBbI 62/1J10B B TPATHIHOHHYIO H MEKIYHAPOIHYIO OIEHKY

"
Ouenka (FOC) ToroBasi cyw:;aiz:;r::;l;,x );:y;;:mae'r yCIEenIHo Ouenka (ECTS)
5 (oTamgHO) (3a4TEHO) 90 —-100 A (oTraHO)
4 (xopo1io) 85-89 B (ogens xopomo)

Corna
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(3auTeHo) 75 - 84 C (xopom1o)
=74 D (YHOBIETBOPHUTENIHHO)
3 (YROBIETBOPUTENHHO) 65— 69
(3aaTeHo) 60 - 64 E (mocpencTBeHHO)
4 {HeyHEBNETBOPRTEILEO), Hmxe 60 6annos F (HeynOBIETBOPUTEIIHHO)
(He 3a4TeHO)

12. YAEBHO-METOIUYECKOE U WH®OPMAIIMOHHOE OBECIIEYEHUE IUC-
IIUTIJINHBbI

12.1 OcHoBHAas aATEpaTypa

12.1.1. MyxaueB B.A. ®uzndeckue OCHOBBI MHKPO- M HAHOCHCHTEMHON TEXHMKH. — Y4eOHOE
nocobue.- Tomck: TYCVP, 2016.- 192 c.- [3nexTponusiit pecype] — http://miel.tusur.ru/

12.1.2. HrmatoB A.H. MuKpoCXeMOTeXHWKAa ¥ HAHOIIEKTPOHMKA.- YueGHOe mocobume. —
CII6:m3n.»JIaney, 2011.-528 c. (4 2k3.)

12.2 lono,xHATEILHAS IATEPATYPA

12.2.1. Swmn KT, Jlanansees E.B. AHTIIO-pYCCKHM TepPMUHONIOTHYIECKUH CIIOBAPH IO MAKPO- U
HAaHOCHCTeMHOM TexHuKe//Haro u MukpocuteMuas Texuuka, 2006, Nel-12, 2007, Nel-11

12.3 Y4yeGHo-MeTOAUYIECKHE TOCOGHS M POrPaMMHOe o0ecledeHne

12.3.1. Myxa4u€s B.A. Ouswueckne OCHOBEI MHKPO- ¥ HAHOCHTEMHOM TEXHHKH:y4eOHO-
METOJIMYECKOe IIOCOOKE MO ayTUTOPHBIM NMPAKTHYECKHM 3aHSTUSIM M CaMOCTOSTENBHOH paboTe UL
CTyIEHTOB HampaBieHUs HoAroToBKH 28.03.01 «HaHOTEXHOIOTHH M MHMKpPOCHCTEMHAs TEXHHKA.-
Tomck:TYCVP, 2014.-18 c. - [anexTporHsi pecype] - http://miel.tusur.ru/

12.3.2. Myxaues B.A. ®usudeckue 0CHOBBI MUKPO- H HAHOCHCTEMHOM TEXHUKH. MeToIuuecKue
YKa3aHHUA 110 BBIIONHEHHIO JTa00paTOPHAIX paboT it cTyaeHToB HanpasieHus 28.03.01 «HaroTexHo-
JIOTUH ¥ MUKPOCHCTEMHAs TexHHUKay.- Tomck: TYCVYP, 2015.-23 ¢.(25 3k3.) - [a5neKTpoHHbIH pecypc] -
http://miel.tusur.ru/

12.4 basb1 faHHBIX, HH)OPMANHOHHO-CIPABOYHbIE H IONCKOBbIE CHCTEMBbI

12.4.1.  HaHoTexHOmormM H  HaHOMarepuaisl.  DemepaibHbIA HHTEPHET  MOPTAa:
http://www/portalnano.ru/.

12.42. ExeMmecsdHblif MEXITUCHUIUIMHADHBIA TEOPETHUECKMH H IPHKIAIHON Hay4HO-
TEXHUYECKUM XKypHaI «Hano- u MHUKPOCHCTEMHAS TEXHUKAY.-
http://www.microsystems.ru/about.shtml

12.4.3. ExxemecsuHbIi sXypHat «Poccuiickiue HaHOTEXHOIOTHmY.- http://www.nanorf.ru/.

13. MATEPHAJIbHO-TEXHUYECKOE OBECTIEYEHHUE JUCIAILIMHBI
B cBsi3u ¢ GoJBIIMM KOMMYECTBOM IPadYecKOro MaTepHala M PUCYHKOB [10 AAHHOM THUCIIHIIIMHE
JICKIMOHHEBIE 3aHATHUS CJIEyeT POBOAHTH C IPUMEHEHHEM IIPOEKTOPa M KoMIbioTepa. KoHcrekTipoBanye
CTY/I€HTaMH JIEKIIHOHHOT'O MaTepuaia 06s13aTeNnbHo.
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1 Bsenenue

@onn onenounbx cpeactB (POC) sBusercs npuiokeHHeM K pabodell IporpamMme
JUCUAILIAHEL «DH3HYECKHE OCHOBBI MUKPO- U HAHOCHCTEMHON TEXHUKM»» M IIPEACTABILET COO0M

(TunoBele 3amaum  (3amaHMA),

COBOKYIIHOCTh ~ KOHTPOJIBHO-H3MEPUTEIBHEIX  MarepHalloB
KOHTPOJIbHBIE DPabOTHI, TECTBI M JAp.) X METONOB MX HCIOJIb30BAHUS, NPETHA3HAYCHHBIX IS
U3MEPEHHUS YPOBHS NOCTHIKEHHS CTYAEHTOM YCTaHOBIEHHBIX PE3YNBTaTOB 00y UCHHS.

M HAHOCUCTEMHOH TEXHHUKH

®OC mo mucrmiummHe «DU3NYSCKHE OCHOBLI

MHKDPO-
HCIIOJIE3YETCS P IPOBEICHUH TEKYIIETO KOHTPOJLI YCIEBAEMOCTH M MPOMEKYTOYHOM aTTECTALUN

CTYIICHTOB.

HepequL 3aKpEINICHHBIX 3a JUCITUILIAHOM «DuU3nYeCKre OCHOBEI MHUKDPO- U HAHOCHUCTEMHOU

TEXHHUKH» KOMIIETCHIINH IpuBeeH B Tabmuie 1.

Ta6auna 1 — Iepedens 3aKpenIeHHBIX 32 JHCHHIINHON KOMIIETEHIHIA

Kon ®opMyJIHPOBKA KOMIIETEHIMH ITanel (pOpMHPOBAHKUS KOMIIETEHIHHA
3HaTh OCHOBHBIE 3aKOHBI (DU3UKH: NUHAMHKH,
CrmocoOHOCTE  IIPENCTABIATE  ANEKBATHYIO
. JNIEKTPOIUHAMUKH, OIITHKH, bu3uKu
OIIK-1 | coBpeMEHHOMY YpPOBHIO 3HAHHM HAyYHYIO .
TBEPAOr0  Tejla, AaTOMHOM  GHU3UKH U
KapTHHY MHPa Ha OCHOBE 3HAHHUSA OCHOBHBIX .
. KBaHTOBOH  MEXaHWKH, MaTeMaTHYECKOIO
IIOJIOXKEHUH, 3aKOHOB u METOJIOB
aHaM3a;
€CTECTBEHHBIX HAyK U MaTeMaTHKH.
YMeTs IONB30BaThCS 3aKOHAMH (DU3HKH UL
[IOHMMAaHMsl IPHHIOHIA pPAOOTHl 3JIEMEHTOB
MHKPOCHUCTEMHO# TEXHUKH (MCT),
BBIYHCIATE KPHUTUYECKUE XapaKTePHCTHKH
(Ipezen MPOYHOCTH, PE30HAHCHYIO YaCTOTy U
ap.) anemenToB MCT;
Bianers HaBRIKamMu paGoTEI ¢ 37IeMEHTaAMH
MCT u aHanu3a UX XapakTEPUCTHUK.
CroCOGHOCTS  yYHMTBIBATE  COBPEMEHHEBIE | 3HATH METOMBI H3MEPEHHS MEXAHUIECKHIX,
TEH/ICHIIUH pa3BUTHSA 3TIEKTPOHUKH, | EKTPUYECKHX, ONTHIECKUX XapaKTEPUCTHK
OIIK-7 | u3MepuTenLHON U BBEIYUCIIMTENBHON | samemenToB MCT;
TEXHHKH, HHPOPMANMOHHEIX TEXHONOIHH B | YMeTh BEIMHCIIATH KPUTHICCKHE
CBOEH POoGheCCHOHATBHOM NeATENEHOCTH xapakTepucTuku anemenToB MCT ¢
HCIIOIb30BAHHEM COBPEMEHHOM
BBIYHCIIUTEIBHON TEXHUKH;
Bianers HaBRIKAMHU paboTEI ¢
HEOOXOMMMBIMH U3MEPUTEILHEIMH
npubopamu
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I'oToBHOCTH IPOBOAUTE 3HaTh METOIUKY NPOBEECHHS
9KCIIEPUMEHTATIBHBIE UCCIIENOBAaHMUS 10 OKCIIEPHMEHTATIBHBIX UCCIIENOBAHMIA;
IIK-2 CHHTE3Y U aHAIIN3y MaTepUajioB U YMers BEIOHpATh HEOOXOMUMBIE IPUOOPHI H
KOMIIOHEHTOB HaHO- ¥ MEKPOCHCTEMHOM ONTUMAIILHYIO METOIUKY M3MEPEHMIA;
TEXHUKHU Baaners MeTomamu 06paboTku U aHAM3A
SKCIIEPMMEHTANBHBIX TaHHEIX,
BO3MOXKHOCTBIO PEKOMEHIOBATh I'PAHHUIEI
IPAMEHMMOCTH HCCIIEAYEMBIX JJIEMEHTOR
MCT.
2 Peanm3anus KoMmereHIuUii
1 Komnerenmus OIIK-1

OIIK-1: CrocoGHOCTh NpENCTaBIATH afeKBATHYIO COBPEMEHHOMY YDOBHIO 3HAHHH Hay4YHYIO
KapTHHY MUPa Ha OCHOBE 3HAHMS OCHOBHBIX MOJIOKEHHUH, 3aKOHOB M METO/IOB €CTECTBEHHBIX HAYK U

MaTCMaTHuKH.

s GopMHpOBaHMS KOMIIETEHIHH HEOOXOOMMO OCYINECTBHTH ps 9ITAlOB. DTAITEI

d)OpMI/IpOBaHI/IH KOMIIETCHIIWH, IIPUMCHSIEMBIE JJISI 3TOTO BHUIBI Ba.HSITI/Iﬁ, H HCIIONIB3YEMBIE CPENCTBA

OIIEHUBAHUS [IPEJICTABJICHEI B Ta0HIE 2.

Tabauma 2.— Jrtanel ¢opmupoBanus kommerennua OIIK-1

H HCIIOJB3YyEeMbIE€ CpencTBa

OLlEHUBAHUS
1. Cocras 3Hare Ymern Bnagers
3HaTh OCHOBHBIE
3aKOHBI (PU3HUKM: Baagers

JTHUHAMMKH,
3NIEKTPOAMHAMUKH,

YmeTs BBIOpaTh HYKHEBIE
3aKOHBI ¥ IPUMEHHUTH IS

HaBBIKAMH PabOTHI
C  HU3MEPUTEIbHOHU

ONITHKH, (H3HKH 00BsACHEHUs H3ydaemoro | AIAPaATYPOH,
. METOIUKOU
Copnep:xanue 3TanoB TBEPIOTO TeJa, aTOMHON | SIBIICHIS; cIenarb O — “
GU3UKU ¥ KBAaHTOBOM He00XOUMBIe MeTOnaMH
MEXaHUKH, BEIYHCTICHUS 06paboTku
MaTeMaTu4eCKOro SKCIIEPUMEHTAIBHEI
aHaIM3a; X PE3YNBETATOB
e, ) IIpakTuyeckue
. IpakTirseciue sansrus; IIpakTudeckue 3aHATHS; 3aHATHUS;
Braper sansrai L EMOGTOH TS HeA JlaboparopHbie paOOTHI JlaGoparopHsbie
paGora paboTEL;
Tectrl, 06cyxneHue Hoxmanel W ompoc Ha | 3amura
Henoassyemure H3yJaeMOro Marepruaja | MPaKTHYECKUX 3aHATHUSIX, | JTaO00paTOpHBIX
CPEACTBA OUEHHBANM | o oBEX JAHHBIX, 3ammTa  J1abOpaTopHBIX | paboT, TECTHL,
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3amuTa J1abOpaTopHBIX | paboT. pelneHue 3amad Ha
pabot TIPaKTHKE.

Z2 Kowmmerenuwmsa OIIK-7

OIIK-7: CrocoOHOCTR  yYHTHIBATE COBPEMEHHBIC TEHIEHIWH pAa3BUTHA  OSIEKTPOHHKH,
U3MCPUTCTIbHOM M  BBIYMCIMTEIBHOM TEXHUKH, WHGOPMAIMOHHEIX TEXHOJNOIMH B CBOeH
IpodeCCHOHANBHOMN eI TETBHOCTH.

st hopMHpOBaHMS KOMIETCHIMH HEOOXONMMO OCYIIECTBHTH DS JTaloB. TAIbI

(hopMUpOBaHUS KOMIIETEHIINH, IPUMEHSIEMBIE UL 9TOTO BHIBI 3aHATHH, U HCIOTb3yeMble CPEICTBa
OIIEHMBAHU IIPEICTABICHBI B TAOIHIIE 3.

Tabmana 3 — Jraner dpopmuposanns xomnerenmuu OITK-7 m mcmosb3yeMble cpeacTBa

OLICHUBAaHUS
2. Cocras 3HaTh Ymernb Bnaanern
3HaTh COBpeMEHHBII YMets BeIOpaTh
YPOBEHb Pa3BUTH HEOOXOIMMEBIe TIPHOOPEI Bragers HaBbIKaMu
3NIEKTPOHUKH, 1 METOIVKHU MU3MEPECHHA 1 pabotst ¢
i HU3MEPUTEITHHBIMHE
Copnep:xaHue 3Tanos HU3MEPUTEITBHON U HYXHYIO
3 npubopamu 1
BBIYHCIIUTEILHOM BBIUUCIIATENEHYIO i ——
TECXHUKH TEXHUKY TEeXHUKHA
Jlexmum;
IIpakTHyeckue 3aHATHS; JIaboparopusie
. IIpakTuyeckue 3aHATHS,
Bune! 3ausrai JIaGoparopHrsie paboTel paboTEI
JIaboparopHble paboTEI
Tecrsl, Joxnans! u coobmmenus o | Brmomsenue u
Hcnoun3yemple o0cyxaeHne MOKJIaa0B, | HOBBIX pa3paboTkax, | 3armura
CPeACTBA ONEHWBAHMSA | 3amiura JabOpaTOpHEIX | PEIIeHHE 3a1ad, 3alluTa | JabopaTOpHBIX
pabor 71ab0paToOpHEIX paboT pabot

3  Kompevenmusg [TK-2
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IIK- 2 - ToTOBHOCTH IIPOBOIUTH SKCIEPHMEHTAIBHBIE HMCCIENOBAHHS IO CHHTE3y W aHalUu3y
MarepHaoB ¥ KOMIIOHEHTOB HAHO- 1 MUKPOCHCTEMHOH TEXHUKA

s GopMHpOBaHWMS KOMIETEHIMH HEOOXOMIHMO

OCYIIECTBUTH

psI  3TamoB.

Orarsl

(bopMHpOBaHWs KOMIIETEHIINH, IPHUMCHSICMBIE JUL 5TOTO BUABI 32HSITHHI, H HCIOJIb3yeMbIE CPENCTBA
OLICHWBAHMS IIPENCTABJICHEI B TabmuIe 4.

Tabmuma 4—- Dranbl GopmupoBanms kommerenmuu I1K-2

OLICHUBAHUA

H HCIOJBb3YyEMbIC CpeacTBa

3. Cocras

3HaTh

Ymern

Baagers

3nare puznyeckue
OCHOBBI ¥ TIPHHIIMIIEL
paboTHI OCHOBHBIX

YMers ananu3upoBars

XapaKTePUCTHUKH
KOMITOHEHTOB .
. mpu60pa, BO3MOKHOCTH Baaners MeTonuko#
MHKPOCUCTEMHOM U npudopamu ajs
9KCIEPUMEHTATIHLHOTO
Copnep:xanue 3Tanos texauku (MCT); 3uars, OB . IIPOBEACHUS
HCCITCIOBAHMS
KaK#e MaTepraIbl P SKCIEPUMEHTAIBHBIX
HCII0JIb30BaHNEM HOBBIX =
HCIIONB3YIOTCS TIPH HCCICHOBAHIH
MaTepuajoB
H3TOTOBIICHUH 3THX
KOMITOHEHTOB
T IIpakTiueckue
eKIIUH;
S Jlexuwy; 3aHATHS,
. IIpakTuyeckue 3aHATHS;
Bupp1 3ansaTumii a6 6 [IpakTHdeckue 3aHsATHS; JlabopatopHrie
aboparopHbie paboTEI paBoTH!
Joxmanasr Ha
IIPaKTUYECKHUX 3aHATHSX,
Tectrl, o
i 5 e noxnamos. | A3 CBENEHHH O Brmonuenue "
ple
KISy EN ODCYXNCHHUC Nt 0B, HOBBIX IPUHIIUIIAX 3ammTa

cpeacrea OuCHUBaHUA

3amuTa J1a00paToOpPHBIX
pabort

xommioreuToB MCT u
HCITOTB3yEeMBIX
MaTepHaJIOB

1abopaTopHBIX paboT
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1. Kommerennust OIIK-1 - cnocoGHOCT MPENCTABIATH aJeKBaTHYIO COBPEMEHHOMY YPOBHIO
3HAHWM HAy4YHYIO KapTHHY MHpAa Ha OCHOBE 3HAHWS OCHOBHBIX IMOJIOMKEHHMH, 3aKOHOB M METOIOB
€CTECTBEHHBIX HAYK U MaTeMaTHKA

O6mue XapakTEpHCTHKH IIOKa3areledl W KpPUTEPHEB OLECHMBAHMSA KOMIETEHIMHM IO 3TalaM

IIPUBENIEHEI B Tabmuie 5

Tabmuna S — O6mue XapaKTepPHCTHKH OKa3aTeJleil M KPHTepHeB ONeHHBAHUS KOMIICTEHIIIH

10 3Tanam
Iloxa3arenu u
3HaTh Ymern Baaners
KpHUTepun
Ob6nanmaer
bakTHIeCKuMH u | Obmamaer muamazonoMm | KonTposmpyer
. | TeopeTHUeCKHMHU [IPAaKTHYECKUX YMEHHH abor IIPOBOJIUT
OtnuaHo  (BBICOKMIA P P m | P % P
oBexD) 3HaHUSAMH B IIpenenax | TpeOyeMbIX IUIs | OILICHKY,
yp H3y4aeMOX o00OnacTv C | pasBHTHS TBOPYECKHMX | COBEPIIEHCTBYET
IIOHMMaHHEM  TpaHUIl | perneHui METOIUKY pabOTEI
IPUMEHUMOCTH
Bbeper
Ob6namaer nuamazoHOM p
., | OTBETCTBEHHOCTH 3a
3Haet (GaKTel, | MPaKTHYECKUX YMEHHIA,
3aBepIIeHNE 33134 B
. | OIPMHIMIEL, IPOLECCH], | TpeGyeMBIX TUTSE
Xopomo (0azoBbIid HCCIIEIOBAHNH,
obmme  HOHATHA B | pelmeHHs
YPOBEHB) N HIpHCIocalIuBaeT
Opefiesiax — HM3ydaeMoH | OIpeneIeHHBIX
CBOE IIOBENEHHE K
obmactu mpobneM B obiactu
00CTOATENHCTBAM B
HCCIICIOBAHUS
pelleHny nmpobieM
Obnamaer OCHOBHBIMH
Pabotaer pu
YnoBaerBopuTeanHO Obnamaer  6a30BBIMM | YMEHHSIMH, TpeOye- W——
(MOporoBhIi ypoBeHs) | OOIIMMU 3HAHUSIMHU MBIMH UL BBIIOJNHEHHAS | L
HaOFOICHUH
IIPOCTHIX 3a/1a4q

@GopmyaupoBKa HoKa3aTedell M KPUTEpHEB OLEeHHBAaHNA KomueTenuuu OTIK-1 NpHBENIEHA B

Tabiuie 6.

Ta6mmua 6 — XapakTepuCTHKH NOKa3aTellell U KPHTePHEB OLEHHBAHHS KOMIETEHIIHH IO

dTanam

IToxaszarenu u

TEXHOJIOIHH
U3TOTOBIIEHUS
sneMeHToB MCT

sieMmenTos MCT

3HaTn YMmeTn Buaaners
KPHTepHH
3HaeT OCHOBHEIE VYMeThb COOTHOCHUTE Baanern
IIPUOOPHI B 3JIEMEHTEI N — METOIUYSCKUM
. MCT, npuyunbl uxX arrmapaTroM
O1augHO (BBICOKHIA - TP MHKPOJJIEKTPOHUKH C p ’
paboTHI, OCHOBHEIE JOCTaTOYHEIM IS
YPOBEHb) BO3MOXXHOCTSIMH

pacyeToB OCHOBHBIX
XapaKTEPUCTHK
aneMeHToB MCT
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Biageer

VMeeT OIeHHBATH MaTeMaTu4yeCKUM
3Haer
} OCHOBHEIE LIRS anmaparom,
Xopomo (6a3oBbIit IIPAOOPHI U DIIEMEHTEI - JOCTaTOYHBIM IS
AKTEPUCTHUKH
YPOBEHB) MCT, npuHItMIE Bx paKTep N OLICHUBAHHS
paboTEI snementos MCT TpeNeTbHBIX
XapaKTEePUCTHK
npubdopor MCT
Brnaneer
YMmeer xauecTBeHHO
HEKOTOPHIMH
3HaeT NPUHIIUIIEI PRRSHAE [IPHEMAMH OIICHKH
YooBaeTrBopurTeabHo PG HEXBTOpETE BO3MOXXHOCTH P He
ke BO3MOXKHOCTEH
(moporoBeIii ypoBeHb) P (mpenenpHBIE
sneMeHToB MCT anemeHTOoB MCT mon
XapaKTEPUCTHKH ) HABIONCHIC
M
anemenToB MCT A
CIIeIHaINCTa

2. Komnerenmus OIIK-7 - crioco6HOCTh YUUTEIBATE COBpPEMEHHEIE TCHICHIINH Pa3BUTHS

SICKTPOHWKH, M3MEPUTEIBHOM ¥ BEIYUCIHTENBHOM TEXHUKH, HHPOPMAIIMOHHBIX TEXHOJIOTH B

CBOE€H MPOGECCHOHATBHOMN eI TEIBHOCTH.

OOmye XapaKTepHCTHKH IIOKa3arenedl W KPUTEPHEB OLCHWBAHWUS KOMIETCHLIHH IO 3TAIAM

NIPUBENCHEI B Ta0ume 7.

Tab6iuna 7 — O0mue XapaKTepHCTHKH NOKa3aTe el H KPHTEPHEB OLeHHBAHAS KOMIIETeHIHH

II0 3TanamMm

Ilokazarenu u

3uare YMmersn Bnagers
KpUTepUH
Obmagaer OOnamaer [a@ama3oHOM
(haKTHIECKUMHU U | IpakTH4ecKux ymeHui, | Kortpomupyer
. | TeoperHueckuMH TpeOyeMBIX UL abor IIPOBOIUT
Otnuuno  (BwICOKHMIA p peby P Y P
HE) 3HaHWSMH B IpENeNax | pasBUTHS  TBOPYECKHX | OLIEHKY,
oBe€ . 5
yp H3yd9aeMoil olnacté c | perueHuii, COBEpIIIECHCTBYET
IIOHMMaHHEM  TpaHMI | abCTparupoBaHMS JeHCTBUS pabOTHI
IPAMEHUMOCTH npobiem
Beper
Obmagaer aUana3soHOM P
. | oTBeTrcTBeHHOCTL 3a
3HaeT (GakThl, | MPaKTHYECKUX YMEHUH,
ollecCHl, | TpeOyeMBIxX b16) ¢ SRBCPIICHES B3I B
. | OpHHIMOEBL, II
Xopomo (6azoBbIi P » TP ’ HCCIIEIOBAaHUH,
o0mue  NOHATHS B | pPeUICHHS
YPOBEHB) oi S MIPUCIIOCA0THBAET
Impenenax  M3yd4aeMoM | om
(I‘S)ﬂ & p6?leM B obmactm | —ooC MOBGACHHE K
1Ipo
0bIIacTH P 00CTOATENECTBAM B
HCCIIEIOBAHUSI
pemeHuy mpodieM
v 06 6a30BBIMM Ob6namaer ocuoBHEME | Paboraer pu
HTEeJbHO JIagacT
HOB‘HeTBOB 5 a SHAHVSIMEL YMEHHSAMH, TpeOye- | mpssMoM
o0ImuMu UM
(moporoBLIi ypoBens) T MBIMH IS BBIIOJHEHMS | HaOIMIOOEHUH
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IIPOCTHIX 3a1a4

DopmyHpoBKa NoKazare/ell B KpHTepHes oueHuBanus kovuerenmuy OTIK-7 npusexesa B

Tabanue 8.

Tabmuna 8 - XapakTepucTHKH NoKa3aTe/iell H KPUTepUEB ONEHHBAHHS KOMIECTEHIHMH HA

JTanax

IToxkazarenn u
KpHUTepuH

3HarTh

Ymern

Baaners

OtimyHO (BHICOKHIA
YPOBEHB)

3HaeT COBpeMEHHEIE
TE€HJICHLINH Pa3BUTHUSA
SIEKTPOHUKH,
HM3MEPUTEIILHON U
BBIYHCIIATEIIBHOM
TEXHUKH;

YMeeT HCIIOIL30BATE
COBPEMEHHBIE IPUOOPEI
3JIEKTPOHUKH U
BBEIUHCIHATEILHOH
TEXHUKH B CBOEH
IpodecCHOHATBEHOM
JIeSITeIIbHOCTH

Bnaneer HaBbpIKamMu
paboTsI ¢
COBPEMEHHOMU
H3MEPHUTENBHON U
BBIYMCIIATENBLHOMN
TEXHUKON

Ymeet paboTtars ¢

3HaeT OCHOBHEIC npubopamu Buaneer HaBbIKaMu
npuOOPEI U EKTPOHHKY 1 paboTsI ¢
. BBEIYHUCIIUTENHHYIO . HEKOTOPHIMHU
Xopomo (0a3oBblii BBEIYUCIIUTEIBHON P
JBEHE) TEXHHUKY, . OCHOBHBIMU
TEXHUKH B CBOE
yP HCIOIb3YEMYIO IIpU oeH Ipubopamu u
pabore ¢ 37eMeHTaMHu nmpodeccrHoHanbHoOR BBIYHCIUTEILHON
MCT JAEATENBHOCTH TEXHUKOH
3HaeT HEKOTOphIe
VYMeeT pemars mpocThe "
IpuOOPEI Bnaneet metomukoit
3a/1a4M 110 BEIOOpY
BBIYHCIIUTENBHYIO paboTHI Ha IPOCTHIX
YoosiaerBopuTeabHO HEOOXOTUMBIX
o TEXHUKY, mpubopax moxg
(mMoporoBkIii ypoBeHS) IpUOOPOB BIEKTPOHUKHI
HCIIOIB3YEMYIO B . HalOIIroIeHHEM
" M BBIYUCIUTEILHON
KOHKPETHOR CIIEAAIIACTA
TEXHUKHU
JEeATETbHOCTH
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3. Kommerennusa ITK-2 - ToroBHOCTH NIPOBOAUTE JKCIEPUMEHTAIIBHBIE HCCIEOOBAHUS IO
CHHTE3y M aHalM3y MAar€pHajioB M KOMIIOHEHTOB HAHO- M MHKPOCHCTEMHOM TEXHHKH O6mmue
XapaKTEepUCTUKHU ITOKa3aTeleld U KPUTEPHUEB OLICHUBAHHSI KOMIICTCHIIUH II0 dTallaM IPHUBEIEHEI B

Tabmuie 9.

Tabmuna 9 — O6mue xapakTepHCTHKH oOKa3aTeaeli u KpUTepHEB OUEHNBAHUS KOMIIETeHIHH

10 3Tarnam

Iloka3zareau u

3HaTh Ymetn JaJeTh
KpHTEpHH Buraper
Obnanaer
tbaxTryeckuMu u | Obnanaer nwmamasoHoMm | KomTpomupyer
., | TeopermueckumH IIPaKTHYECKUX YMEHMMH abo IIPOBOJIUT
Oramuno  (BBICOKHIL p p ™ > | PavboTy, FOBOL
p— 3HAHWSIMH B IIpefielax | TpeOyeMbIX IUIL | OIICHKY,
P M3y9acMOi O0IacTd ¢ | pasBHTHA  TBOPYECKHX | COBEPIICHCTBYET
TNOHHMaHUEM  TpaHUIl | pelneHui METOIUKY pabOTEI
IIPUMEHUMOCTH
Beper
‘Obnamaer auanasoHoM p
., | OTBETCTBEHHOCTL 3a
3Haer (aKTHl, | IPaKTHYECKHX YMEHHIL,
3aBepIIeHUE 3a1ad B
. | TIpHHIMIEIL, IIpoIEecCHl, | TpeOyeMBIX JULS
Xopomo (0azoBwbIit HCCIIEIOBAHHH,
o0mpe  MOHATHS B | pelIeHHd
YPOBEHb) . IIpHCIIOCabIuBaeT
Opefenax  HM3ydaeMod | ompeneneHHBIX
CBO€ IIOBENEHHE K
obmactu mpobnem B obnacTu
00CTOSTENBECTBAM B
HCCIIEIOBAHUS
peIIeHnH IpobiieM
OOnamaeT OCHOBHBIMHU
Pabotaer pu
YnoBaerBopuTeanHO Ob6namaet 0a30BBIMH | YMEHHAMH, Tpebye- Ea—
IIOPOroBHIil YPOBeHb OOIIMMU 3HAHHUSIMUA MBIMH IS BBITOJTHEHHUS
(mopo THyPp ) = # HaOIIONEeHUH

IIPOCTHIX 3a1a4

Tabauue 16,

1§31

QopmMyIHpOBKA DOKasatelell u KPHTEPHEB OLEHE

BaHI KOMRICTCHIINH 14

4« HpUABCACHA B

Tabmuma 10 — XapakTepHCTHKH NOKa3aTeleil H KPHUTEPHEB OLEHMBAHUS KOMIETCHIIHH II0

JTanam

IToxa3zarenu u
KpHUTepHH

3HaTh

YMmerhb

Baaners

3HaeT METOOUKHA

YMeTh poBOIUTH
3KCIIEpUMEHTAIbHBIE

Buagers HaBBIKAMH

HCCJIEIOBAHUS II0 paboTsI 1o
. 3KCIIEPUMEHTAIBHBIX
Otauyno (BHICOKHIA P . HCCIIEIOBAHUIO
HCCIIENOBaHUHA CHUHTE3Y U aHAIHU3y
YPOBEHB) MaTepHaJIOB H
KOMIIOHCHTOB U MaTepuaJioB 1 D ——
Marepuanos HUMCT xomrnoneaToB HuUMCT HuMCT
3Haer METONUKHA YmeeT npoBOAUTE U Bnaneer

Xopomo (0a30BbIit
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ypOBeHb) IKCIICPUMEHTATIBHBIX aHaJIM3UPOBaTh HCKOTOPBIMHI

I/ICCJIeIIOBaHI/Iﬁ pe3yabTaThl HaBLBIKAMHU
HEKOTOPHIX (OCHOBHBIX) SKCTIEPHMEHTATBHBIX 9KCIIEPUMEHTAIBHBIX
npubopoB HUMCT — HCCIIeIOBaHMUH

npudopoB HuMCT
npubopoB HUMCT

3HaeT 6a30BBIC MoxeT poBOAHTH

Ymeer nnpoBOAUTE

v METOTUKH IEMCHTADHELE HACCJIEIOBaHUSL
OBJICTBOPUTEJIHLHO
A P 9KCIIEPUMEHTATBHBIX P npudopo HUMCT
(MOporoBEIil ypoBeHS) N HCCIIEI0BAHUSA
UCCIIEIOBaHUH II0J] HaOIOEHHEM
komnoEeETOB HUMCT
xomno"HeHToB HUMCT CHEeUAIICTa

3 TunoBble KOHTPOJILHbIE 32JaAHUS

JUIs1 peanusalvy BBIIENEPEINCICHHBIX 3a1a9 OOYYeHHS HCIONB3YIOTCS, HEOOXOMUMbIE IS
OUCHKH 3HAHMH, YMCHWH, HABBIKOB, XapaKTEPU3YIOIIMX 3Talbl (OPMHPOBAHMS KOMIETEHIWH B
IIPOLIECCE OCBOCHHS 00pa30BATENHHOM IIPOrpaMMEL, B COCTABE: TECTHI, JOKIAXbl H COOGINEHHS,
IIPaKTUYCCKUE 3aJaHu, JaDOpaTOpHEIe pabOTEI, K3aMEH.

TumnoBsle 3ananus WM HHBIE MaTEPHANIBL, HEOOXOMUMEIE IS OLCHKY 3HAHH, YMEHUMN, HABBIKOB
M OIbITa NEATCIbHOCTH, XapaKTEPH3YIOIMUX OSTambl (POPMHUPOBAHHS KOMIETEHIMH B IPOIECCE
0CBO€HHS 06pa30BaTEILHOMN IPOrPaMMEL, B COCTABE:

3.1. Jloxaaanl W coofmeHHus Ho maTepuanaMm xypHama «Hamo- m MHKPOCHCTEeMHAast
TeXHHKA):

1) Tamymkxos A.M., Iloramos A.M., Caypos A.H. MopnenupoBanue BHOPOPE30HAHCHBIX
HAaHOSIIEMEHTOB UL CBEPXIYBCTBUTEIBHBIX YCTPOMCTB KOHTpOJs Maccel HUMCT, No2, 2008.-c.8-
12

2) [lparymos B.IIL, Ocreprax JI.M. Dmextpocrarmdeckde Biammomeiicteus ¢ MAMC ¢
IToCKomapaiebHbIMU  deKTponaMy. Yacte 1.Pacer emxocredi. Hamo- m MumkpocucreMHas
Texuuka, Ne 7, 2010.-¢.37-41

3) Hparymos B.IL, Ocreprak J[.M.Dnexrpocrariaeckie B3auMozeiicteus B MOMC ¢
IIoCKomapaIebHbIMK deKTponamu. Hacts 2. Pacuer anextpocrarmueckux cun HuMCT, Ne 8,
2010.-c. 40-47

3.2. TecThlI O CAeAyIOIHM pasgeaam:

1) YyBCTBUTENBHEIE SIEMEHTHI IS MHKPOCHCTEMHOM TEXHHKH (MCT): Ilse3ope3ucTUBHBIE U
IIEE30ICKTPUICCKUE TyBCTBUTENBHEIE 311eMeHTHI (UD), pesonancusle UD;

2) Cencoprble xommoHeHTE! MCT: ceHcopsl TEMIIEPaTyphl, MAarHUTHOIO IIONS, YCKOPEHHIA,
MHKPOMEXaHUYIECKUE THPOCKOIIBL;
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3) Axcenepomerps! st MCT: MHKPOMEXaHHYECKUE aKcelepoMeTpsl L- u R-tuma, aKCEeJIEPOMETPEI
C HarpeBaeMOM IJIaCTHHON MIJIM HarpeBaeMBIM rasom;

4) AxTr0aTOpBI: MUKpPOMEXaHHYECKHE KIFOUH, HHTETPAILHEIE MHUKpPO3EpKaia ¥ MUKPOJIBHUTATEIIH.
3.3. TeMbI NpaKTHYECKHX 3aHSITHIA:

1) Yyscreutenbhsie anemenTs! (U0) Ha mbe3o03ddekTe, emMrocTHEIE UD;

2) PacdeT MOMEHTOB MHEPITMH KOHCOJIEH pa3IumIHOro mpoduILs;

3) KoucTpyknnu 1 NpEHIUIEL paGOTH IATIMKOB TEMIEPATYPbI, MATHATHOTO II0JIs1, IEpEMEIICHUH;
4) MuKponBHraresnu: 3MeKTPOCTaTHYeCKre (IIaHapHEIe) U NIBE303IEKTPUIECKHE;

5) AKTIOATODBI: TEPMUIECKHE, TBE30IIEKTPHYECKHE, SNEKTPOCTATHICCKHE, MATHUTHEIE,

6) I'upocKombL: BUOpaIMOHHBIE THPOCKOMEI L- 1 R-Triia: NpHHIHD feiicTRHS,

7,8,9,10) O6cyxneHre TOKIaN0B, CIENAHHBIX CTYIEHTAMH II0 MarepHuanam xxypHaita HuMCT.
3.4. JIabopaTopHbie padoThI:

1) UccnenoBanue KOHCTPYKIIMH M XapaKTEPUCTHK CTPYHHOTO aKCENepOMeTpa;

2) Hlccnenosanne MMHAMMYECKUX XapaKTEPUCTHK KAHTHIIEBEPA.

3.5. Dx3amen:

IIpumeps! 6uteToB Ha sx3amene mo ®OMCT:

1) a) [Ipe30pe3uCTUBHEIE UYBCTBUTENLHBIE JIEMEHTEL,

0) DIEKTPOCTAaTHIECKUE JATIAKH YCKOPEHHIMA

B) YCTpOMCTBO ¥ IIPUHIUI pabOTHI Ta30BOT0 Xpomarorpada.

2) a) IIpunIun paboTs! BUOPAIIMOHHOTO THPOCKOTIA;

6) MHTerpansaple MUKpO3epKaa: YCTPOMCTRBO M IIPUHIIMIT PabOTEI;

B) DNEKTpOCTaTudeCKUe IIJIaHAPHBIE MUKPOIBUTATEIH.

4 MeTonu4yecKne MaTepHaJIbl

Jis obecnieuenus nporecca 00y4eHUs M PEMIeHHS 3a7a9 OOYUIEeHUS HCIIOMB3YIOTCS CIICIYIOIINE
MaTepuabl:

4.1 OcHoBHas JuTEpaTypa

4.1.1. MyxaueB B.A. ®u3zngeckue 0CHOBEI MUKPO- U HAHOCHUCUTEMHON TEXHUKH. — YUebHOe
nocobue.- Tomck: TYCVYP, 2016.- 192 c.- [anexrponHsIii pecype] — http://miel.tusur.ru/
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4.1.2. WrmaroB A.H. MuKpOCXeMOTEXHHKA M HAHOJIEKTPOHHKA.- YueOHOe mocobme. —
CII6:m3n.«Jlamby, 2011.-528 c.(4 3x3.)

4.2 JlomonHATEIbHAS JUTEPATYPA

4.2.1. Slumn K1, Jlananses E.B. AHDIO-pycCKuii TEPMUHOJIOTHYECKHH CIOBAPH II0 MHKPO-
¥ HaHOCHCTeMHOH TexHuKe//HaHo u MukpocutemHuas Texuuka, 2006, Nel-12, 2007, Nol-11

4.3 Y4eOno-MeToqHIeCKHE NOCOOHS M MPOrPaMMHOE obecredeHne

4.3.1. Myxas€s B.A. Qusnmdeckme OCHOBHI MHKDPO- M HAHOCHTEMHOH TEXHHKH:y4eOHO-
METOAMIECKOE MOCOOHE 110 ayIUTOPHBEIM MPAKTHYECKAM 3aHSTUIM M CAMOCTOSTENHHOM paboTe It
CTYA€HTOB HanpaBiaeHHs moaroToBkd 28.03.01 «HaHOTEXHONOIMHM W MHKPOCHCTEMHAS TEXHUKA.-
Tomexk:TYCVYP, 2014.- 18 c. - [anexTponHbIit pecypc] - http:/miel.tusur.ru/

4.3.2. MpyxaueB B.A.Qusmueckue OCHOBHI MHKPO- H HAHOCHCTEMHOM TEXHHKIL
MeTonudeckue ykasaHus MO BBITONHEHHIO JaGOPAaTOPHBIX PabOT U CTYICHTOB HAIIPABICHHS
28.03.01 «HarOTeXHONOTHY ¥ MHKPOCHCTEMHAs TexHmKa».- Tomck: TYCYP, 2015.- 23 c.(25 3k3.), -
[31eXTpOHHEI pecypc] - http://miel.tusur.ru/

4.4 Ba3bl TaHHBIX, HH(pOPMAITOHHO-CIPABOYHEIE H HOHCKOBBIE CHCTEMBI

4.4.1. HaHoTexHONOTMH H HaHOMarepuaisl  DemepalbHBIH HHTEpDHET  IOPTA:
http://www/portalnano.ru/.

4.4.2. ExeMecSdHBI MEXIUCIMILIHHAPHBIA TCOPETUYCCKUH M IPUKIATHOW HayJHO-
TEXHUYECKUH JKypHa «Hano- u MUKPOCHCTEMHAS TEXHUKAY.-
http://www.microsystems.ru/about.shtml

4.4.3. ExxemecsunbIi xypHai «Poccuiickue HaHOTEXHOIOrum Y.~ http://www.nanorf.ru/.
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