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PABOYAS NTPOI'PAMMA YUEbnum Ay Ciyiiiivirbl
OHU3NYECKHUE OCHOBBI MUKPO- 1 HAHOCUCTEMHOMU TEXHUKHA
YpoeeHb 0CHOBHOIA
o0pa3oBaTebHON NMporpaMMel  OakanaBpuaT
HanpapneHusi HoAroToBKu 28.03.01 HaHOTEXHOJIOrMH M MHKDOCHCTEMHASI TEXHHKA
IIpoduns(u) «HaHOTEXHOJOIHH B 3JIEKTPOHHUKE H MUKDPOCHCTEMHOM TEXHUKE
®opma o0yuyeHUst OYHasg
®PakyabTeT 3JIEKTPOHHOI TexHukn (DIT)
Kadeapa GbuzraecKoif 31eKTpoHuKH (PI)
Kypc__4 CemecTtp 8
Y4eOHbIii ni1an HaGopa 2014 rona.
Pacnpenenenue paGoyero BpeMenu:
- ~ ) < n = ~ ® 2
el |e|E|B|e|e|le |g| E
Ne Bune! yueGHoli paboThl g 8 3 g g 3 3 g 8 =
H H H = = H H - 2 s
o ) o ) < < <o ) =
&} Q Q o Q Q Q Q =
1. | Jekuun 26(4) | 26 | yacos
2. | JlabopaTopHbie paGoThI 8 - 4acoB
3. | IIpakTHyeckue 3aHATHS 20(4) | 20 | gacos
4. | Kypcogoii npoext/pa6ota (KPC) (ayauropnasy) - 4acoB
5. | Bcero ayquTopHbIX 3aHATHH (Cymma 1-4) 54 54 | yacos
6. H3 Hux B MHTEPaKTUBHO# (Gopme 8 8 4acoB
7. | CamocTosiTenbHast pa6oTa cryaentos (CPC) 54 54 | gacos
8. | Beero (Ge3 sx3amena) (Cymma 5,7) 108 108 | gacos
9. | Camoct. paGoTa Ha MOArOTOBKY, cAa4Yy 3K3aMeHa 36 36 | gacos
10{ Odmas TpyA0EeMKOCTE (Cymma 8,9) 144 144 | gacos
(B 3a4YeTHBIX €AMHHUIIAX) 4 4 | 3ET
Ok3ameH__8  cemecTp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 71 ot « 30 » 6 2016 1|

Jlucr corjracoBaHui

Pa6ouas mporpamMma cocTaBiieHa ¢ yaeToM Tpedopanuii ®enepanproro I'ocynapcrserroro obpaszo-
BaTeJILHOTO cTaHzapTta Beicmero obpazoanus (PI'OC BO) mo mampasienuto moarotopku 28.03.01
«HaHOTEXHONIOTHH ¥ MUKPOCHCTEMHAS TEXHUKa» (KBamukarms (6akaixaBp), yTBEpKICHHbIA ITpHUKa-
30oM MunncTepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 06.03.2015r. Ne 177.

Pabogas nporpamMma yueOHON AMCIUILUIMHBEI pacCCMOTPEHA W YTBEpXKIICHA Ha 3acelaHuu Kadenps

(H3HUECKOi HMEKTPOHHMKH OT « 77 »

J¢ 2016 r., mporoxon Ne

Pa3zpaboTunk:
HouenTt xadpenpsr O
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~

/
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7z / IL.E. Tposu

74

Pa6ouwas mporpamma coriacoBaHa ¢ GaxyIbTeTOM, IPOGUIHPYIOMER ¥ BBIIyCcKaromed xaden-

paMu HarlpaBJICHUA IIOATOTOBKH.

/ Hexan OIOT

/ 3aB. IpopHIHUpPYIOIEi
" Kadenpoii [0}

/ 3aB. BBITyCKAarOIIei
kadenpoii [0C)

JKCnepThI:
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Komuccun ¢akynsreta @OT

IIpencenarens MeToaMYIECKOM
KoMuccruu kadenper GO
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1. HEJIA U 3AJAYN JUCITAILIMHBI

Ienbio npenonaBanus NUCUMILIMHBI SBISETCS (POPMUPOBaHHE 3HAHHI B 00JaCTH METOIOB (hOPMUPOBA-
HHA U QU3MYECKUX IPUHIMIIOB (yHKIIMOHUPOBAHHS KOMIIOHEHTOB MUKPO- M HAHOCHCTEMHON TEXHHUKHU.

3aaYd AHCHHIUVIMHBI — U3yYeHHe (QU3MIECKHX OCHOB (YHKIMOHHUPOBAHHS YCTPOMCTB MHUKPO- U HAaHO-
CHUCTEMHOH TEXHUKH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

B cOOTBETCTBHM ¢ OCHOBHOH 00pa30BaTEIbHON MPOrpaMMol JUCHUINIHHA «DH3MIecKHe 0CHO-
BBl MUKPO- U HAaHOCHCTEMHOM TE€XHHMKH» OTHOCHTCA K 0a30BBIM AMCIHUIUIAHAM MPO(ECCHOHAILHOTO
nukia (51.B.0OJ1.14).

Jucnummaa 6a3upyeTcs Ha 3HAHMAX, ITOMYYCHHBIX 110 MaTeMaTHKe, (U3MKE, XMMHH, MaTepHa-
JIOBECHUIO HAHOCTPYKTYPHPOBAHHEIX MAaTEPHAOB, (H3UKE KOHICHCHPOBAHHOIO COCTOSHHS, SJie-
MEHTHO¥ 6a3e MUKDO- ¥ HAHOCHCTEM, (U3UKE IIICHOYHEIX HAHOCTPYKTYP.

OCHOBHBIE IIOJTOXEHHS TUCIUILTHHEL JOJDKHEL GBITh HCIIONB30BAHEL B JATBHEHIIEM [IPH BBIION-
HEHUH ¥ HAIIMCAHWM BBITYCKHOH KBATH(DUKAIMOHHON paboOTEL

3. TPEBOBAHUA K PE3YJIIBTATAM OCBOEHUS JUCITUILINHBI

3.1. izydenne TuCOANIHHEBI HANPABIEHO HA OPMHPOBAHHE ClIeNyHIHX KOMIEeTeH I Hid:

Cr0cOGHOCTE MPENCTaBIIATh afCKBATHOMY COBPEMEHHOMY YPOBHIO 3HAHM Hay4HYIO KapTUHY
MHp2a Ha OCHOBE 3HaHMsA OCHOBHBIX ITOJIOXKCHHH, 3aKOHOB ¥ METOJIOB €CTECTBEHHBIX HAYK M MaTeMAaTH-
xu (OIIK-1);

CriocoOHOCTE YIMTEIBATE COBPEMEHHBIC TCHACHIMHA PA3BUTHS SIEKTPOHHKH, HU3MEDUTEILHON U
BBIMUCIIATEIBHON TEXHUKH, HHOPMAIMOHHBIX TEXHOJIOIUH B CBOEH IPO(heCCHOHATIBHON NesSTeNbHO-
ctu (OIIK-7);

['0TOBHOCTE IPOBOIUTE IKCIIEPUMEHTAIBHEIE HCCICIOBAHYS 10 CHHTE3Y M aHAIU3y MaTepHaAIOB
¥ KOMIIOHEHTOB HAaHO- ¥ MUKPOCHCTeMHOH TexHukn ([TK-2).

3.2. B pesyabTaTe H3y4eHHS JUCHUILIHMHEBI CTYEHT X0JIKEH:

3namp - GU3HYECKUe IPUHIMIEI PaBOTH OCHOBHBIX CTPYKTYp ¥ KOMIIOHEHTOB HAaHO- X MHUKPO-
cucremuoi TexHuku (HuMCT);

- 6a30BBIE TEXHONOTHYECKHE IPOLIECCH X 060PYIOBaHNE, IPHMEHSIEMEIE B IIPOU3BOJICTBE MarTe-
puanoB u komnonenToB (HuMCT);

Ymempb - TPUMEHSTH METOIBI MOJETHPOBAHHUS C TETHIO 3 GEKTUBHON ONTUMHU3AINY CBOHCTB
MaTrepuanoB ¥ KomnoHenToB HuMCT;

- UCIIONIb30BaTh COBPEMEHHYIO U BBIYHCIUTENBHYIO TEXHHKY B CO€H MpOQecCHOHATBHOM es-
TEJIEHOCTH;

Bnaoems:

- HaBBRIKaMH pacveTa OCHOBHEIX [1aPaMETPOB MaTepHaIoB X KoMIoHeHToB HEMCT:

- BJIAZIETh OCHOBaMH 00pabOTKH Pe3yIIbTATOB SKCIEPHMEHTAIBHBIX JaHHEIX.

4. OPBbEM JUCHHILJINHLI U BUJIbI YYEBHOM PABOTBI

Obmas TPYAOEMKOCTh JUCUUIUIMHBI COCTABIIIET 4 3a4YCTHBIC €AUHUILIEI.

Bun yue6Hoit paboTe Beero acos CeM;CTpI:I

AyAuTOpHBIE 3aHSITHS (BCErO) 54 54
B ToM gucre:

Jleximm 26 26

Jla6oparopHsie paGoTs (JIP) 8 8

IMpakTugeckue 3ansTus (113) 20 20

CamocrosiTesibHast paGoTa (Bcero) 54 54
B ToM guce:

IIpopaGoTka nexImii, MOArOTOBKA K MPAKTHIECKAM 1 nabopa- 54 54

TOPHBIM 3aHATHAM

Bcero 6e3 sx3amena 108 108

CamocTosTenbHas paboTa Ha OATOTOBKY H chagy 3K3amMeHa 36 36

W
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OGIas TPyTOEMKOCTD 9ac 144 144
3ayeTHbIe eJUHHIBI TPYIOEMKOCTH 4 4
5. COOJEPX KAHUE JUCIUITJINHBI
S5.1. Pazgesipl JUCIMIIMHBI M BUABI 3aHSTHIA
< )
: E =
Pl S .| B 5
= E = E_ E &z g ®opMupyeMbIe KOM-
HJ\/@ HaumeHoBaHuUe pa3iesia TUCUHILTAHBI g s g =2 58 e neTeHI |
. S | =8 88| 58| 8 (OK, IIK, TICK)
2S5 ¢
Q =
1. | UyBCTBUTENBbHBIE 3]I€MEHTH MUKPOCHCTEMHOM 6 4 13 4 32 OIK-1, OITK-7, TIK-2
texHuku (MCT)
2. | Cencopssle koMnoHeHTsl MCT G 4 10 20 OIIK-1, OTTK-7, TIK-2
3. | Axcenepometper MCT 6 ] 13 4 34 OIIK-1, OTIK-7, [TK-2
4. | AKTIOaTOpEL s | © | 8 22 | OIK-1, OIIK-7, TIK-2
Hroro: | 26 20 54 8 108
S.2. Conepxanue pa3ieoB JHCHAIIHHBI (110 JIEKIHAM)
®opmupye-
Tpyno- Mbl€ KOMIIe-
Jj.g e Conep:xaHue pa3iesioB €MKOCTh TeHLHH
wn PAsAcIon (uac.) (OK, TIK,
IICK)
1 Yyscreutenshele | OcHoBHbIe MOHATHA MCT. IThe30pe3UCTHBHBIE U ITHE303NEKTPH-
3JIEMEHTHI UL YECKHUE YYBCTBUTENLHEIE 3JIeKkMEHTHI (UD). Pesonancurie U3, YD 6 OIIK-1, OIIK-
MHKPOCHCTEMHO# | Ha MOBEPXHOCTHBIX aKyCTHYECKHX BoJHAX ([IAB). 7, IIK-2
texauku (MCT)
2 | Cencopusle kom- | CeHCOpBI TeMIEPaTypHl, MarHUTHOTO IOJS, YIJIOBBIX CKOPOCTEHL.
5 OIIK-1, OIIK-
noHeHTs! MCT I'MpOCKOIBI: BOJOKOHHO-ONTHIECKAN THPOCKOI, MHKDOMEXAHH- 6 7 TIK-2
YECKHI CEHCOP YIIOBBIX CKOPOCTEH. ’
3 | Axcenepometpsl | MHKpOMeXaHHYECKHE aKCEIePOMETPHI L-THIa, MHKpOMEXaHUIe-
OIIK-1, OIIK-
st MCT CKHE aKCelIepoMeTprl R-THIa. AKCENIepOMETphI C HArpeBaTellh- 6 7 K2
HOM IUIACTHHOM, aKCeNepOMETPhI C HArpEBATENLHBIM Ta30M. ’
4 | AKTI0aTOpBI AxTroatoprele 3meMeHTHl MCT. MHKpOMEXaHNYIeCKHE KIFOYH.
OIIK-1, OIIK-
HHTerpanbHble MEKpo3epkana. MHTerpansHble MUKPOIBHTaTEII. 8 7 K-
DJIEKTPOCTATUIECKHE IUTAHAPHEIE MEKPOBUTATEIH. ’

3.3. Pasaens1 (ucMIUIMHBI B MEXIUCUMIUIAHAPHBIE CBSA3H ¢ 06eclednBalmuIMI (mpensr-
AYIHAMH) U 06ecrieunBaeMbIMH (I0CIETYIOIMAMH) AHCHHILTHHAME
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Ne HanmenoBanue o6ecneunBaromux (npeasi- | Ne Ne pasiesoB faHHOH AHCHHIUIHHDI 03 Tab0J1.5.1, Q19 KOTOpBIX
n/n AywWHX) 4 obecnevnBaeMbIX (IOCJIEAyIO- HeoOX0AMMO U3ydeHHe oeceYHBalouX (PeAbIAYIINX) 1
LIHMX) AUCUHIITHH o0ecneynBaeMbIx (MOCIEAYIOIINX) JHCHUILTHH
1 | 2 T 3 T a4 5 6 | 7
IlpenmiecTBYIOIHE AUCIUILTHHBI

1 | Maremaruka + 4 + +

2 | ®uspxa + + + +

3 | Xumusa + +

4 | IInaHMpoBaHME HKCIEPUMEHTA + + + +

S | PusuKa KOHAEHCHPOBAHHOTO COCTOSHHS + + + +

6 | DnemeHTHas 6aza MUKPO- M HAHOCHCTEM + + + +

7 | DuzKKa MIEHOYHBIX HAHOCTPYKTYP + + +

Hoceayroniye AMCHHIIHHBI
1 | BeimyckHas KBanu(uKanuoHHas paboTa + + + + | [
4




5.4. CooTBeTCTBHE KOMIETEHIMH, (POPMHUPYEMbIX NPH HU3YYeHHH THCHHUILIHHLI, H BHIOB

3aHATHH
Ilepedens ®opMBI KOHTPOJISI
KOMIIeTeH U J Ip. CPC
n + + Jloxnanel, cOOOIMEHHS 0 OCIEAHNUX HOCTIKEHIIX B 00-
OTIK-1 nactd MCT 1o faHHBIM Hay9HBIX JXyPHAIOB
Ompoc, oOcysxAeHAe PUHIUIIOB pabOThl 3JIEMEHTOB
OTTK-7 + + * | Mot
[IK-2 + 4 4 3amura 7a60paTOpPHEIX paboT

6. METOJbI 1 ®OPMbI OPTAHU3AIINA OB YYEHUA

TexHoJI0rHM HHTEPAKTHBHOIO 00y4eHHs PH pasHbIX PopMax 3aHATHI B Jacax

IIpakTu- JlaGopa-
®@opmb! | Jlekuuu YecKHe TOpHBIE Beero
MeTtonnb! (4ac) 3aHATHSA padoThbI
(uac) (1ac)
TecTrr 2 2 4
OOcy>xaeHue HOBBIX co00menyi 06 m3genuax MCT 4 4
HToro MHTEpPaKTUBHBIX 3aHATHI 2 4 2 8
7. JABOPATOPHBIU ITPAKTUKYM
Ne | Ne paspena TemaTuka 1a60paTopHBIX paGoT Tpynoem- | Kommneren-
AUCHHUTIIIHHBI KOCTh MU
1 1,3 Hccrnenopanne KOHCTPYKIMH M XapaKTEPUCTHK CTPYHHOTO aKce- 4 OIIK-1,
JepoMeTpa OIIK-7, IIK-
2
2 2,3 Hccnenosanue nuHaMUYECKIX XapaKTEPUCTHK KAHTHIIEBEPA 4 OIIK-1,
OIIK-7, ITK-
2
8. MPAKTUYECKUE 3AHATHUS (CEMUHAPEI)
Ne pas- Tpyno- Komneren-
Ne aena . €MKOCTh IHH
B TemaTuka NpaKTHYECKHX 3aHSTHI (CEMMHAPOB) (uac) OK, IIK,
JINHBI IICK
IlapameTpsl u xapakrepuctukd MCT. TepMuHEI U 6yKBEHHEIE 060- OIIK-1,
1. 1 3HaveHus napameTpoB MCT. IIpsamoii u 06paTHbIH be303h(HEKTEL. 4 OIIK-7, TIK-
YD ma mee303ddexte. EmxoctHeie UD, UD Ha [TIAB 2
DH3UIECKIE OCHOBBI NATIHUKOB TEMIEPATYph: 3ddekTs! [IebThe 1
3eebeka. [[aT4MKu MarHUTHOT'O TIOJIST: NPSIMBIE — HETIOCPEACTBEHHOE
U3MEPEHNE MarHUTHOH HHAYKLMH (HalpHMep, HCIIONb30BaHue 3¢- OINK-1
2 ’ (hexta Xoia), KOCBEHHEIE — OGHAPYEHHE JEKTPHIECKOrO OIS IO 4 OIK-7 H’K-
€r0 MarHUTHOMY IIOJIIO, PETHCTPald MEXaHHIECKOTO EPEMEIEHIL 2’
TIpH BO3ACHCTBHY MArHUTHOTO MOJA. JIaT9HKH YITIOBBIX CKOPOCTEHt —
THPOCKOIIBI: BOJJOKOHHO-ONITHYECKHE U MUKpoMeXxaHmdeckue. Kou-
CTPYKIIMH MUKPOMEXaHHYECKIX THPOCKOIIOB.
Mukpomexanugeckie CeHCOPBI JIMHEHHBIX CKOPOCTE] - MHKpOMeXa- OIK-1
3. 3 HU4eckue akcenepoMeTpsl (MMA): MMA L-tuma u R-Tuna: KOHCT- 4 OIK-7 H’K-
PYKLWH ¥ IPUHIHIIE] AEHCTBUS. AKCENePOMETPHI C HarpeBaeMoit 2’
IUTACTMHOM M C HarPEeBAEMBIM Ta30M.
AKTIOATOPI. MUKPOMEXaHHIECKUE KITFOUH: TEPMIIECKHE, TTHE30-
SJIEKTPUYIECKHUE, INEKTPOCTATUYECKHE, MATHUTHBIE — NPHHIMIL Ieii- OIK-1
4 4 CTBUS U KOHCTPYKIMK. UHTerpanbHble MUKPO3EpKaa: OTHOOCHEIE 8 OITK-7 I'EK—
ABYOCHBIC — NPUHIIAI ASUCTBHA U KOHCTPYKIWH. MUKPOABUIaTENH: 2’
SNIEKTPOCTATHIECKHUE U Nbe303NeKTpudeckue. O6CyXIeHNe TOKa-
JIOB 10 MaTepHaiaM xypHana HuMCT.
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9. CAMOCTOSTEJIBHAS PABOTA

Tpyao-
Ne TeMaTHKa caMOCTOATEIbHOH padoThI eMl:l)C};HCTL Komnerennuu | KoHTposb BbINOJIHe-
n/n (Oemanuzayus) (uac) OK, IIK, IICK HHUs padoThl
5 - Omnpoc Ha npaxTHKe,
IIpopaboTka JIeKIuH, MOAroTOBKA K IpaK OIIK-1, OITK-7, np Tp
1. | TUYECKUM 3aHATHUAM U TaGOpaTOPHBIM 34 K2 TeCTHI, 3amuTa 1abopa-
paboTam TOPHBIX paboT
u M€ PEKOMEHIOBaHHBIX MPeroaBa-
2 Teii};ql\; I;Tarre):ﬁ B Ha HHLIX XK I?aljlax g 20 OIIK-1, OIIK-7, | Jloxnazmsl, coobmenus,
Ve P IK-2 obcyxneHue
3 CamocTosTensHas paboTa Ha HOATOTOBKY 36 OIIK-1, OIIK-7, o —
U cady dK3aMeHa ITK-2

10. IPUMEPHAS TEMATHKA KYPCOBBIX ITPOEKTOB (PABOT)

HE TIPEaYCMOTPEHO
11. PEUTHHI OBASI CHCTEMA JJISI OIIEHKHA YCIIEBAEMOCTHU CTYJAEHTOB

Tabnuua 11.1. BasasHbIe OLEHKH 1JIS 3JIEMEHTOB KOHTPOJIS

Maxcumais-
. . HBI Oaut 3a
MakcuManbHBIH MaxcumabHBIH
o MEPUOJ MEX- Bcero 3a
OneMeHTs! yueOHOH nesTenbHocTd | Gawt Ha 1-yro KT ¢ Oat 3a mepuos
ny 2KT v Ha CEMECTD
Havajna ceMecTpa Mexnay 1KT u 2KT
KOHeIl ceMe-
cTpa
Iocemenue 3anATHIA 3 3 3 9
AKTHBHOCTB M Ka9€CTBO OTBETOB Ha
NPaKTHYECKUX 3aHATHAX U Jabopa- 20 20 21 61
TOPHBIX paboTax
HToro makcuMyM 3a mepHoa:
23 23 24 70
Cnaua sx3amMena
30
Hapacraromum urorom
23 46 70 100
OK3aMeHAIMOHHBIH OIIIET CONEPXKUT TPH TEOPETHIECKIX Bonpoca (1 Bompoc — 10 Gawios)
IIpumep 3K3aMeHaNIMOMHOTO OHIeTA:
1. IIbe30pe3UCTHBHBIC CEHCOPHI B KA9€CTBE JATIAKOB NABJICHNS.
2. BumsiHue Maccel 9yBCTBHTENBHOTO 3neMenTa (UD) Ha 9aCTOTHBIE XapaKTEPUCTUKY JaTIHKa.
3. AKkcenepoMeTphl C HarpeBaeMBbIM T'a30M.
Tabauna 11.2. Ilepecder 6a/110B B OLEHKH 32 KOHTPOJIbHbIE€ TOYKH
banibl Ha JaTy KOHTPOJILHOM ToOYKH Ounenka
2 90 % oT MakcHMaTbHOM CyMMbl 6aiuios Ha maty KT 5
Ot 70% 510 89% 0T MakcHMaBHOM CyMMEI GaJLIOB Ha Jaty KT 4
Ot 60% 110 69% OT MaKCHMAaILHOMH CYMMBI GaJUIOB Ha Jaty KT 3
< 60 % oT MakcHMalbHO CyMMBI 6amioB Ha 1aTy KT 2

Tabauna 11.3. Ilepecuer cymmbl 62,1108 B TPaJHIMOHHYI0 M MEKXYHAPOJHYIO OLEHKY

Ouenxa (FOC) Hroroeas CYMr;aiiJ:J:;i;( );zls::naﬂ ycremHo Ouenxa (ECTS)
5 (ommIgHO) (3auTeHO) 90 - 100 A (oTimaHO)
4 (xopomo) 85-89 B (ouens xopomio)
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(3aurteHO) 75-84 C (xopomo)
-7 D (YHOBJIETBOPUTEIHHO)
3 (yOOBIETBOPHTEILHO) 65— 69
(3auteHo) 60 - 64 E (mocpencTBeHHO)
2 ARy IOBIETEOPHTETRRO); Huxe 60 6anutoB F (HeyIOBIETBOPHUTEILHO)
(He 3a4TeHO)

12. YHEBHO-METOJUYECKOE 1 HHO®OPMAIIMOHHOE OBECHEYEHHUE IVC-
IUTIJINHBI

12.1 OcHoBHas JHTEpaTypa

12.1.1. MyxaueB B.A. ®usudeckue 0CHOBLI MHKPO- U HAHOCHCHTEMHOM TEXHHKH. — YueOHOe
nocobue.- Tomek: TYCVP, 2016.- 192 c.- [aexTponusIit pecypc] — http://miel.tusur.ru/

12.1.2. HWrmator A.H. MUKPOCXEMOTEXHHKA M HAHOMJIEKTPOHHMKA.- YdeGHOe Tocobme. —
CII6:m3n.»JIanby, 2011.-528 ¢. (4 5K3.)

12.2 lomonHUTENBHAS TUTEPATYPA

12.2.1. Slmmn K[, Jlananses E.B. AHrino-pycckuii TepMHHOTOTHYECKH CJIOBaph II0 MUKPO- U
HaHOCHCTeMHOM Texuuke//Hano u MukpocuteMuas Texuuka, 2006, Nel-12, 2007, Nel-11

12.3 Y4eOno-meToam4yeckue moco6us U MporpaMMHoe ofecnedeHune

12.3.1. Myxau€s B.A. ®usuueckue OCHOBEHI MHKPO- M HAHOCHTEMHON TEXHUKH:y4eOHO-
METONIAYECKOE ITOCOOKE 110 ay[AUTOPHBIM NPAKTHYECKHM 3aHATHSIM U CAMOCTOATENHHON paboTe i
CTYACHTOB HampaBlieHHs NoArotoBku 28.03.01 «HaHOTEXHONOrMH M MHKPOCHCTEMHAS TEXHHUKA».-
Tomexk:TYCYP, 2014.-18 c. - [anexrponHbIi pecype] - http://miel.tusur.ru/

12.3.2. Myxaues B.A. ®usndeckue 0CHOBBI MUKpPO- ¥ HAHOCHCTEMHON TeXHHKH. MeTouaeckue
YKa3aHus [0 BBIIOIHEHUIO 1a00PaTOPHBIX paboT IJIs CTyAeHToB Hanpanenns 28.03.01 «HaroTexHo-
JIOTHH ¥ MHKPOCHCTEMHas TexXHuKay.- Tomek: TYCYP, 2015.-23 ¢.(25 3K3.) - [aneKTpoHHEI pecype] -
http://miel.tusur.ru/

12.4 ba3bl 1aHHBIX, HH(POPMAUHOHHO-CIIPABOIHbIE H OMCKOBbIE CHCTEMBbI

12.4.1. HaHOTEXHONOTMH ¥  HAHOMATEpPHAILL OQeflepanbHBIi  WHTEPHET  IOPTA:
http://www/portalnano.ru/.

12.4.2.  ExeMmecsSdHbli MeXIACIMILTMHAPHELH TEOPETUYCCKUA W NPUKIANHON HaydHO-
TEXHUYECKUH XKypHAaI «Hano- u MHKDPOCHCTEMHas TEXHHUKAY.-
http://www.microsystems.ru/about.shtml

12.4.3. Exemecsunbli sxypHai «PoccuiicKie HAHOTEXHOIOTHI Y.~ http://www.nanorf.ru/.

13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE AACHUTIIAHBI

B cBsi3u ¢ 6OIBIIMM KOMMYECTBOM IpadhHYECKOro MaTepuaia u PHCYHKOB I10 JaHHOH TUCIUILINHE
JICKHHOHHBIC 3AHATHA CIICAyeT IPOBO/IUTE C MPMMEHEHHEM MPOEKTOpa M KOMITbioTepa. KoHcmekTrpoBanue
CTYACHTaMH JICKIIHOHHOT'O MaTepHaa 00s3aTeIbHO.
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1 Bseaenue

®orn omenounrix cpencts (POC) - sBuseTcs NpWIOKEHHEM K paboueldl mporpamme
mucHAIUIMEEL «OU3NYecKre 0CHOBEI MUKPO- U HAHOCHCTEMHON TEXHUKHU»» U IIPEICTaBIIeT cOO0H
(TumoBBIe  3amaum  (3adaHHUA),

MarepuaioB

COBOKYIIHOCTb KOHTPOJIEHO-U3MEPUTEIIBHBIX

KOHTPOJIbHBIE pabOTBL, TECTHI M Ip.) X METONOB HX HCIOJB30BAaHHSA, NPEIHA3HAYECHHBIX IS
H3MEPEHHUS YPOBHS TOCTH)KEHISI CTYAEHTOM YCTAHOBJIEHHBIX PE3yJIbTaTOB O0ydeHHU.

®OC mno pmucnumuHe «DU3WYEecKHe OCHOBHI MUKpPO- H HAHOCHCTEMHOH TEXHHKHY
UCIIONB3YETCs IIPU MIPOBEACHUH TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH M IIPOMEXYTOYHOM arTeCTalliy

CTYACHTOB.

[lepedeHs 3aKpeIIEHHBIX 32 TUCIUILINHON «Du3ndeckre 0CHOBBI MUKPO- ¥ HAHOCHUCTEMHON

TEXHHUKHNY KOMIICTSHITHI IIpUBEICH B Ta6J'II/IHC 1.

Ta6muna 1 — Ilepeyens 3aKpenyieHHBIX 32 JUCHUIIJINHOH KOMIIETCHIMH

Kog ®opMyTHPOBKA KOMIIETECHIIUH ITansl GopMHpPOBaHHS KOMIIETEeHIIUH
3HaTh OCHOBHBIE 3aKOHBI GU3UKH: TUHAMUKHY,
CnocoOHOCTh TPEACTABIATE alIeKBATHYIO
. 3NIEKTPOIUHAMUKY, OIITHKH, buzuKu
OIIK-1 | coBpeMEHHOMY YpPOBHIO 3HAHUU HAy4dHYIO .
TBEPIOTO  Tela, AaroMHOW  QU3UKH U
KapTUHY MHUPa Ha OCHOBE 3HAHUS OCHOBHBIX .
. KBaHTOBOM  MEXaHUKH, MaTeMaTH4eCcKOIo
IIOJIOKEHUH, 3aKOHOB u METOZIOB
aHaJm3a;
€CTECTBEHHBIX HayK U MaTeMaTUKH.
Ymers IONB30BaTHCS 3aKOHAMU (U3UKH IJIL
[IOHUMaHMs IpHHOWIA pPaOOTHl 3JIEMEHTOB
MHKPOCHCTEMHOMN TEXHUKH MCT),
BE[UHCIISITE KPUTHUYECKUE XapaKTEPUCTUKHU
(mpenen MpOYHOCTH, PE30HAHCHYIO YacTOTY H
np.) anemenToB MCT;
Bnagers HaBblkamMu paboOTBI C 3lIEMEHTaMHU
MCT u ananmza ux XapakTepUCTHK.
CnocoOHOCTE  y4YWMTHIBaTh COBpPEMEHHBIE | 3HATH METOMBI H3MEPEHHUS MEXaHUISCKUX,
TEHJCHITUI pa3BUTHSA JJIEKTPOHMKH, | IEKTPHIECKUX, ONTHYECKUX XapaKTEPUCTUK
OIIK-7 | u3aMepuTeIHHOU u BBIUUCIIATENHHOM | amemernToB MCT;
TEXHUKH, HHQOPMAIMOHHBIX TEXHOJOTHH B | YMeTh BBIUUCIISATH KPUTHUECKUE
CBOEH IpOodeCCHOHANBHOM NesITETFHOCTH xapakrepucTtuku snemeHToB MCT ¢
HCIIOJIE30BAHUEM COBPEMEHHOM
BEIYHCIUTELHON TEXHUKH,
Bnanerp HaBbIKaMu pabOTEHI ¢
HEOOXONUMBIMA U3MEPUTETEHBIMU
npubopaMu
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I'oToBHOCTE IPOBOAKTE 3HaTh METOIUKY [IPOBEACHUS
SKCIEPUMEHTATIbHBIE UCCICIOBAHHUS 10 SKCIEPUMEHTAIIBHBIX UCCIIEIOBAHMUI;
IIK-2 CHHTE3Y U aHaJIi3y MaTePHAIIOB H YMers BEIOUpATE HEOOXOMUMBIE TIPHOOPHI H
KOMIIOHEHTOB HaHO- ¥ MUKPOCHCTEMHOMN OIITUMAJBHYIO METOIUKY U3MEPEHHIA;
TEXHUKH Baaners MeTonamu 06paboTky 1 aHanM3a
9KCIEPUMEHTATBHBIX JaHHBIX,
BO3MOXXHOCTBIO PEKOMEHIOBATh IPAHMIBI
MPUMEHHMOCTH HCCIIEAYEMBIX 3IIEMEHTOB
MCT.
2  Peanm3anusi KoMIeTeH UM
1 Komnerennus OIIK-1

OIIK-1: CnocoGHOCTE MPEACTABISTH ameKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHWH Hay4HYIO
KapTHHY MUpP2 Ha OCHOBE 3HaHH:A OCHOBHBIX IIOJIOKEHHH, 3aKOHOB U METOOB €CTECTBEHHBIX HAYK U

MaT€MaTHuKH.

s QopMHUpOBaHHS KOMIIETEHIMH HEOOXOOMMO OCYINECTBHTH psil OTAlOB. DTAITEI

Q)OpMI/IpOBaHI/ISI KOMIICTCHITHH, IIPUMCHACMBIE JJI 3TOTO0 BUABL SaHHTHfI, H HUCIIOJIB3YEMBIE CpEACTBA

OLICHUBAHW [IPEeACTABJICHEI B Ta0IHIE 2.

Tabmma 2.— Jrtansr ¢opmupoBanus kommerenmuun OITK-1

H HCIIOJB3yeMbI€ CpeacTBa

OLlCHHUBAHUSA
1. Cocras 3uarnb YMmers Baaners
3HAaTHL OCHOBHEIE
3aKOHBI (DHU3HKH: Baaners

JMHAMHAKH,
3JIEKTPOANHAMHUKH,

YMeTh BBIOpaTh HYyXXHBIE
3aKOHBI U IIPUMEHUTD IS

HaBBIKAMH paboThI
C  H3MEPHUTEIBHOMH

ONITUKH, QU3HKH 00bsICHeHHs u3ydaemoro | 2aparypoH,
. METOIMKOM
Conep:xaHue 3TanoB TBEPIOTO TeJa, aTOMHOU | SBICHUS; crienarhb RS- .
GH3UKY ¥ KBAHTOBOM HEOOXOTUMBIe METOLAME
MEXaHUKH, BBIYMCIICHUS 00paboTku
MaTreMaTH4ecKoro SKCIEPUMEHTATHEHEI
aHaIn3a; X pe3yNIbTaToB
Texuu; ) [pakTuyeckue
" D prIELSAERIAE STHIPY [IpakTiueckue 3aHATHS; 3aHITH,
Brpr sansrait a0 eTOLTeTRAA JlaGoparopHsbIe paboTHI JlaboparopHble
paSora paboTEr;
Tectrl, 06cyxneHue Hokmansl u ompoc Ha | 3amura
Henomm:zyesste H3y4aeMoro Mareprajia | MpaKTHYeCKHX 3aHATHSX, | JTaOOpaTOpHBIX
CPeACTEA ONEHABARIA | o HoBEX JIAHHBIX, 3ammra  J1abopaTopHBIX | paboT, TECTEHL,
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3amquTa 1a00paropHeIX | paboT. peleHre 3amad Ha
pabot TIPaKTHKE.

Z Kommerennus OIIK-7

OIIK-7: Cnooco0HOCTH YYATHIBATE COBPEMEHHBIE TEHACHIMH PaA3sBUTHA  OJICKTPOHHKH,
U3MEPUTEIBHOM ¥  BBIUMCIUTENBHOM TEXHUKW, WH(OPMAIMOHHBIX TEXHOJOIMA B CBOEH
poGeCCHOHATBHOMN NeSTeTFHOCTH.

JUis  GOpMHpOBaHWMs KOMIIETCHIME HEOOXOIMMO OCYIIECTBUTh DAA OSTaloB. OTalbl

bopMupoBaHUs KOMIICTCHIIMH, IIPAMEHSIEMbIE JUIS 3TOTO BHIBI 3aHATHH, M MCIIOJIL3YEMBIE CPEICTBA
OIICHWBAHMUS MIPEACTaBIEHBI B Ta0bnuIe 3.

Taomuma 3 — Dransl popmupoBanusa kommnerennuu OIIK-7 m mcmoiab3yeMble cpeacrsa
OLlEHUBAHUSA

2. Cocras 3HaTh Ymerb Bnaners
3HaTh COBPEMEHHBIN ‘Ymers BEIOpaTh
YPOBECHb Pa3BUTHS HE00XOaUMBbIEe TPUOOPEI Biajers HaBbIKAMH
SNIEKTPOHUKH, ¥ METOIVKY U3MEPEHUN U pabotst ¢
. HU3MEpUTENbHBIMHI
Conep:xaHue 3TanoB M3MEpUTETHHOR U HYXHYTO
. npudopaMu u
BBIUHCIIUTENLHON BEIYHUCTUTENIBHYIO S E————
TEXHUKHA TEXHUKY TEXHUKU
Jlexnumy; :
[IpakTrdaeckre 3aHITHSA; JlaboparopHbie
. [IpaxkTryeckue 3aHATHS;
Bunel 3anaTuii JlaboparopHbie paboTHI paboTEI
JlabopaTopHble paboTHI
Tecrsl, Jloxkmane! 1 coobrmeHus o | BeinonaeHue u
Hcnonn3yembre oOCcy)XIeHre MOKIIanoB, | HOBBIX pa3paboTKax, | 3amuTa
CpencTBa OLEHHBAHMA | 3aIWTa JabOpaTOpHBEIX | pEIIeHHe 3ajad, 3alluTa | JabOopaTOpHBIX
pabor nmabopaTopHbIX padoT pabort
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ITIK- 2 - TOTOBHOCTH IPOBOIUTH 3KCIEPHMEHTAIbHBIE WCCIEIOBAHUI II0 CHHTE3y M aHau3y
MaTepuaaoB U KOMIOHCHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKH

s GOpMHpOBaHHS KOMIETEHIMH HEOOXOMEMO

OCYIIECTBUTH

psA  3TamoB.

Dransl

(GOpMHPOBaHHS KOMIIETEHIMH, IPHEMEHIEMBIE VTS 3TOTO BHIEI 3aHATHH, ¥ MCIOIB3yEeMBIE CPEACTBA
OIICHMBAHUA IIPEICTABIICHEI B TaOIHIE 4.

Tabmuna 4- Dranbl ¢opmupoBanus kommerenuuu ITK-2

OLICHUBAaHUA

H HCHOJIB3yeMbI€ CpeacTBa

3. Cocras

3HaTL

Ymers

Baaners

3HaTh Quzndeckue
OCHOBBI ¥ IPHHIAIIEI
paboTHI OCHOBHBIX

YMmernb aHaJIU3UPOBAThH

XapaKTEePUCTHKH
KOMITOHEHTOB o
. IpuOOpa, BO3MOKHOCTH Baaners MeTomuKoi
MUKPOCHCTEMHOM U IpudopamMu Iy
3KCIIEPUMEHTAIEHOTO
Conep:xanue 3Tanos texauku (MCT); 3HaTh, IIPOBENCHHS
UCCIICIOBAHHUS C
KaKHe MaTepHalbl OKCIIEPUMEHTAIIBHBIX
HCIIOJIE30BaHUEM HOBBIX =
HCIIOJIB3YIOTCS IIPA HECHCIORATIH
MaTepuasoB
U3TOTOBJICHUH STHX
KOMIIOHEHTOB
f— IIpakTiyeckue
’ Jlexmuw; 3aHATHUS,
, IIpakTHdeckue 3aHATHS;
Buae1 3ansaruii a6 6 [IpaxTHueckue 3aHATHS; JlaboparopHbie
aboparopHbie pabOTEHI PaBGOTSI
Joxmnans! Ha
IIPAaKTUYECKHUX 3aHATHSIX,
Tectrl, o
" 8 6 erme noxnagop. | A3 CBENEHNH 0 Brmonuenue u
b3yeMBbI c
CHo.Ib3y OOCYHI JIOKIIANIOB, | 4 prrx MIPUHITATIAX 3amuTa

CpeacTrBa OuCHUBaAHMUSA

3amuTa  Ja00paTOPHBIX
pabort

xomnouenToB MCT u
WCITONTE3YEMBIX
MaTepHaIOB

1a00paTOpHEIX paboT
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1. Komnerenmust OIIK-1 - cmiocoOHOCTH IPEACTABIATh aIE€KBATHYIO COBPEMEHHOMY YPOBHIO
3HAHUH HAYYHYIO KapTHHY MHpa Ha OCHOBE 3HAHMS OCHOBHBIX IIOJIOKEHMM, 3aKOHOB M METOIOB

€CTCCTBCHHBIX HAYK U MaTEMAaTUKHU

OO6mmue XapakTepUCTHKU IIOKazaTeledl W KPUTepHEeB OICHWBAHMS KOMIIETCHIMH IO 3TalaMm

[IPUBEICHBI B TAOIHUIE 5

Tabauua S — O6mue xapakTepUCTHKH NOKa3aTelell 1 KPUTEpHeB OLICHHBAHHUS KOMIIETECHIIHH

IIo 3Tanam

ITokazarenu u

3HaTh YMmeTn Baaners
KpUTepUH
Obnanaer
(baKTHICCKUMHU u | Obnamaer puanazonoMm | Kontpommpyer
. | TEOpeTHYeCKUMHU MPaKTHIECKUX YMEHUH abo IIPOBOJIHAT
OrnmyHo  (BBICOKHIA P p ™ > | Paboty, P
OBeHE)" 3HAHWSIMH B Ipenenax | TpeOyeMbIx IUISL | OILIEHKY,
M U3ydaeMoR OOJIacTH C | pa3BUTHUS TBOPYECKHX | COBEPIICHCTBYET
IIOHMMAaHWEeM  TpaHWIl | PEIICHHH METOJUKY pabOThI
MIPUMEHUMOCTH
Beper
Obnamaer auanma3zoHOM p
. | OTBETCTBEHHOCTH 3a
3HaeT GaxTHl, | IPaKTHIESCKUX YMCHHIA,
3aBepIICHUE 33134 B
., | IPUHIMIBIL, IPOLECCH], | TpeOyeMBIX TUTSE
Xopomo (6a3oBbIi HCCIIEIOBAHNH,
o0Iue  NHOHATHS B | peIleHHUs
YPOBEHb) . IIpucrocadnuBaeT
mpenenax  M3ydaeMOM | OIpeAeNeHHBIX
CBOE TIIOBEJEHHE K
obnactu mpobireM B oOnacTu
o0CcTOATENBECTBAM B
HCCIIEIOBaHUS
peleHny nmpobiieM
Obnamaer OCHOBHBIMH
PaGotaer Ipu
YnoBiaeTBopHTEIHLHO Ob6namaer  0a30BBIMH | yMEHHAMH, Tpebye- DSMOM
(moporoBelii ypoBeHb) | OOIIMMU 3HAHUSIMHA MBIMH JUIS BBITONHEHAS |
HaOIroneHuN
IIPOCTHIX 3a/1a4
@opmyaupOBKA MOKa3aTeNell ¥ KpHTepHeB oueHnBanna Komuerenuua OIIK-1 npusenena B
Tabauna 6 — XapakTepHCTHKH NoKa3aTesieli U KPUTEpPHEB ONEHHBAHUS KOMIETEHIHH IO
Tanam
Iloka3arenn u 3 Vi B
HATh MeTh a
KpHTepHn ARRELE
3HaeT OCHOBHEIE YMeTh COOTHOCHTE Baapers
OpHOOPHI U IIEMEHTHI 3EMEHTEL METOIUIECKUM
MCT, npuauHs! ux anmaparom,

OtnuunHo (BhICOKHIA
YPOBEHB)

paboThI, OCHOBHEIE
TEXHOJIOTHH
H3TOTOBJICHHUS
anemenToB MCT

MHKPO3JIEKTPOHUKH C
BO3MOXKHOCTSIMU
snemenToB MCT

JIOCTATOYHEIM IS
pacdeToB OCHOBHBIX
XapaKTEPUCTHK
anemerToB MCT
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Bnaneer

YMmeeT OIlEHUBATh MaTreMaTH4Y€CKHUM
3Ha
§ €T OCHOBHBIE | = anmaparom,
Xopomo (6a3oBbIit IIpHOOPEI U 3JIEMEHTHI JOCTaTOYHBIM IS
XapaKTEePUCTHKH
YPOBEHB) MCT, npuHIUIEL ©X e OLICHUBAHUS
paboTE amemernros MCT TIpeneTbHbIX
XapaKTEPUCTHK
npubopos MCT
Bnaneer
YMeeT KaueCTBEHHO
HEKOTOPEIMH
3HaeT IpUHIIHUIIEI OUCHUBATE IIPEEMaMU OI[EHKH
YnoBiaerBopuTeanHO D T —— BO3MOXXHOCTH P Her
b BO3MOXKHOCTEH
(moporoBeIii ypoBeHS) P (mpenenpHBIC
aneMeHToB MCT anemenToB MCT mog

XapaKTEePUCTHKH ) HAGTIONCHIE

M
anemeHToB MCT "

CIeIuaIncTa

2. Komnerenuus OIIK-7 - ciocoGHOCT YIUTHIBATE COBPEMEHHBIE TEHASHIIHH PA3BUTHSL

3TIEKTPOHUKY, H3MEPUTEILHOM 1 BEIYMCIIUTENFHOH TEXHUKH, HHPOPMAMOHHEIX TEXHOIOTHE B

CBOEH IPOQECCHOHAIBHOHN eI TENbHOCTH.

OOmme XapakTEpUCTHKH IOKa3aTeleil M KpPUTEPHEB ONEHMBAHUS KOMIICTCHIIMH [0 OSTalam

IIPUBEICHEI B Ta0aume 7.

Tabaana 7 — O6mue XapakTepHCTHKH N0Ka3aTe/ell H KPHTEPHEB ONEHMBAHAS KOMIIeTEHIHH

II0 3TanamM

Iloka3arenu u

3uartnb Ymerts Baagern
KpHUTepUH
Ob6mamaer Obnamaer muamazoHOM
¢baxTugeckuMu U | mpaktudeckux ymenwit, | Kontposmmpyer
. | TeopeTHYeCKHMH TpebyeMbIX Uit | pabot IPOBOJIUT
Otrnuuno  (BbICOKHMIA p peby P Y P
) 3HaHMAMH B IIpefielax | pa3BUTHS  TBOPYECKHX | OICHKY,
oBe€ . o
yp n3ydaeMoi o0nacTtu C | perneHwui, COBEpIICHCTBYET
IIOHUMAaHWEM  TpaHHUI | abCTparupoBaHUS JEHCTBUA pabOTHI
MPUMEHUMOCTH pobiieM
bepet
Ob6nagaer nawanma3oHOM p
. | OTBETCTBEHHOCTH 3a
3naer GbakThl, | IPaKTUYECKUX YMEHUH,
TpEGyEMEE s | 33BEPLICHEE 33124 B
.. | IPHUHIMIBI, TIPOIECCHI
Xopomo (0a3oBbIit P > 1P ’ HCCIIETIOBAaHUH,
o0Imue  MOHATHS B | pelIeHHUS
YPOBEHB) e Re————— IIpUCIIOCA0INBAET
Ipenenax — HM3ydaeMoH | om 71
16) A v E6ﬂ 5 ofmacry | CBOE UOBENEHHE K
JIaCTH mpodieM
© P 0o0CTOsITENBCTBAM B
HCCIIEJOBAHUS
pemmesun npodiem
v 06 6a30 - Ob6manaer ocHoBHEIMH | Paboraer pH
TaaeT BBEIM
AOBIETBOPHTEILHO ; an oasor SMEHHMH, Tpebye- | mpsmom
o0muMu 35aH
(OPOTOBLIL FPOREHE) IH MBIMH JUIsS BBIIOJTHEHUS | HaOIIONEeHUU
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IMPOCTHIX 3a4a4

DopMyIHPOBKA IIOKA3aT
PRyl

i B
rTabanue 8.

Tabauma 8 -
ramax

eJiell ¥ KpUTepues OLeHy

TE <

apns gomnerenmy O

1

IK-7 ppusejeHa B

XapaKTepI/ICTI/IKI/l nokasarejied u KpPpUTEpHEB ONCHHBAHHUS KOMIIETCHIIMH Ha

ITokazarenu u
KPHTEPHH

3HaTh

Ymern

Baapers

OtnuuHo (BHICOKHI
YPOBEHb)

3HaeT COBpeMEHHEIE
TEHJEHLUN Pa3BUTHUA
3JIEKTPOHUKH,
H3MEPUTENBHON U
BBIYUCIIATENHLHOMU
TEXHUKY;

YMeeT UCIIOIL30BaTh
COBPEMEHHEIE IPUOOPHI
SNEKTPOHUKH K
BBEIYHCIIATEEHON
TEXHUKH B CBOEU
npodeccuoHaIbHOM
eI TeIFHOCTH

Buaaneer maBbIkamMu
paboTsI ¢
COBPEMEHHOHI
H3MEPUTEIBHON U
BBIUMCJIUTEIIFHOM
TEXHUKOH

Ymeer pabotars ¢

3HaeT OCHOBHEIE npudopamu Bnaneer maBpIkaMu
IpubOPEI U IEKTPOHHKY 1 paboTEI ¢
- BBIUUCIIATENEHYTO u HEKOTOPBIMH
Xopomo (6a30BbIit BBIYHCIIUTENEHOM P
-t TEXHUKY, . OCHOBHEIMH
TEXHHUKU B CBOCH
yp HCIOJIB3YEMYIO IIPH © npubopamu 1
paboTe ¢ seMeHTaMu npodeccrHoHansHOMA BBEIYHCIIATEIHHOM
MCT JEATENBHOCTH TEXHUKOHU
3HaeT HEKOTOpEIE
VYMeeT pemarb IpocThie .
IpubOPHI U Brnageet meTomukoit
3a/1a9y 10 BBIOODPY
BEIYUCITATENBHYIO paboThI Ha TPOCTHIX
YnoBnerBopureanHO HEOOXOIUMBIX
o TEXHUKY, mpubopax moxg
(TIoporoBblii ypoBeHD) IpHOOPOB AEKTPOHUKH
HCIIOJIE3YEMYIO B . HabIroneHueM
. U BBIYUCIUTEIBHON
KOHKPETHOH CHEIHAINCTA
TEXHUKHU
JESITeTHHOCTH
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3. Komnerenmus ITK-2 - TOTOBHOCTH HpOBOZHTEH OKCIIEPUMEHTAILHBIE HCCIICIOBAHMSA IO
CHHTE3y W aHallM3y MAarepuajoB M KOMIIOHEHTOB HAHO- H MHKDPOCHCTEMHON TexHuku OOImue
XApaKTEPUCTHKY [IOKA3aTeNell 1 KPUTCPUCE OLCHWBAHKSA KOMICTCHIHMH 0 3TalaM [pHBENEHBI B

Tabnuie 9.

Tabanna 9 — O6mue xapakTepucTHKH HOKa3aTes el M KPHTEPHEB OMEHUBAHAS KOMIETEHIHH

1o 3Tanmam

Iloka3zarenu u

3HaTh YmeTn Baaners
KpHUTepHH
Obmnamaer
baxTryeckuMu u | Obnamaer amanazonom | KonTpomupyer
., | TeopeTmuecKkuMHU IPAaKTHYECKIX YMEHHM aboT IIPOBOJIAT
Oramyno  (BBICOKHIL P P ™ - | P ¥ PORGL
Sep—— 3HaHMSAMH B IIpenenax | TpeOyeMbIX IUIS | OILICHKY,
P H3yJaeMOi 001acTd ¢ | pasBHTHS  TBOPYECKHX | COBEPIIEHCTBYET
MOHMMaHUWEM  TPaHUIl | pelleHuH METONUKY paboThI
IPUMEHHUMOCTH
Beper
Ob6namaer awanaszoHOM PeT
. | OTBETCTBEHHOCTH 3a
3Haer (GaKThl, | IpaKTUYIECKUX YMEHHH,
3aBepIICHHE 3a/1a4 B
. | IPUHIMIBL, IpPOLECCHl, | TpeOyeMBIX VTS
Xopomo (0azoBmIit HCCJIEIOBaHUH,
o0lEe  IOHATHSI B | pelleHHs
YPOBEHB) . IPUCITOCA0THBAET
Opefenax  HM3ydaeMoH | ompemeieHHBIX
CBOE IIOBEICHHE K
obmactu mpobreM B objactu
0o0CTOATENRCTBAM B
HCCIIEIOBAHUS
pElIeHnH IpodiieM
Obnamaer OCHOBHBIMH
Pabotaer pu
YnoBaerBopuTeabHO Obnmamaer  0a30BBIMH | YMEHMAMH, Tpebye- IpAMOM
IIOPOTOBbIil YPOBEHb O0IMMMU 3HAHUSIMHA MBIMH IS BBITOJTHEHHUS
(mop yp ) - a HaOIIoneHuHu
IIPOCTHIX 33784
K-2 ppupenena B

GopMyIHpPOBKA MOKAa3aTeNell B KpPHTepHEB OLEHHBAHHS KoMmnereHnua I1
gy fu |

< ryrure B4
FAGJHIE 10U,

Tabmuma 10 — XapakTepHCTHKH NOKa3aTelleil M KPUTEPHEB OLCHHBAHHS KOMIIETCHIIHH II0

3Tanam

IToxaszareau u
KPHTEPHHU

3HaTh

YMmernb

Baaners

YmeTh IpOBOIUTE

Biaagers HaBbIkaMu

SKCIIEPUMEHTATLHEBIE

3HaeT METOAUKH pafoss mo

s IKCIIEPUMEHTAIIBHBIX HCCJICNOBAaHMUA 110
O1auyso (BHICOKHIA . HCCIEIOBAHUIO
HCCIeIoBaHuHI CUHTE3Y U aHAIH3y

YPOBEHB) MaTepHaJIOB H
KOMIIOHCHTOB U MarepuajioB U KOMITOHEETAR

marepranos HuMCT xomuoneHToB HUMCT HuMCT

3HaeT METOOUKHA Ymeer npoBOAUTE U Bnaneer

Xopomo (0a30BbIit
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YPOBEHB) 9KCIIEPUMEHTATBHBIX aHAJTU3UPOBATH HEKOTOPBIMHU
HCCIIeIOBAHUMN Pe3yNbTaThl HaBBIKAMU
HEKOTOPHIX (OCHOBHBIX) SKCTIEPHMEHTATHHBIX SKCIIEPUMEHTATBHBIX
npubopos HUMCT ” HCCIEeIOBaHMMI
HCCIICIOBAHMIMA
npubopoB HUMCT
npubopo HUMCT

3Haer Oa30oBEIE

YMeeT IpoBOUTH

MoxeT npoBOAUTH

v METOIUKH S IEMCHTADHELE UCCIIEIOBAHUS
OBJIETBOPHUTEJIHLHO
A P 9KCIIEPUMEHTAIBHBIX P npubopos HUMCT
(TmoporoBblii ypoBeHb) . HCCIIEAOBAHUS
UCCIeTOBaHMMI 0[] HabmoneHueM
komroEeHTOB HUMCT
xomnoreaToB HuUMCT CIENUAIIACTA

3 TunoBble KOHTPOJIbHbBIE 3aAHUSA

Jlns peanusanyy BBHIIETICPEUNCICHHBIX 3aad OOYYEHHsS HCIOIB3YIOTCS, HEOOXONUMEIE IS
OLCHKM 3HAHUW, YMEHHMH, HABBIKOB, XapaKTEPU3YIOIIMX OSTambl (OPMHUPOBaHMS KOMIETEHLHUH B
IIPOIleCcCe OCBOEHHs 00pa3oBaTeNbPHOM IPOrpaMMbI, B COCTaBE: TECTHI, JOKIAIbl H COOOIICHIS,
IIPaKTHYECKUE 3a1aHus, T1ab0paTopHbIe pabOoThI, SK3aMeEH.

Tumossie 3amanus UM HHBIE MaTE€PHANE], HEOOXOMMMBIE I ONEHKH 3HAHMH, YMEHHI, HaBbIKOB
U OIBITa JAEATENBbHOCTH, XapaKTEPH3YIOMMX 3Tambl (POPMUPOBaHHS KOMIIETEHIIMH B IIPOLECCE
OCBOEHHS 00pa30BaTEIBHOMN IIPOrPAMMEIL, B COCTABE:

3.1. [lokuaagel W coobmeHHs MO0 MaTepuaiaMm >KypHaia «HaHo- m MEKpocHCTeMHAast
TeXHHKA»:

1) Tanymxos AWM., Iloramos AM., Caypor AH. MonemupoBanue BHOPOPE30HAHCHBIX
HaHOJJIEMEHTOB JII CBEPXUYBCTBUTEIBHEIX YCTPOUCTB KOHTPOI Macckl HuUMCT, Ne2, 2008.-c.8-
12

2) Jparysos B.I, Ocreprax J[.J. DnekrpocTarwdeckue B3amMonedcTsius ¢ MDOMC ¢
TUIOCKOIIapauIeIbHBIMU  d7eKTpogamMu. Yacte 1.Pacuer emxocreif. Hamo- u MukpocucTeMHas
texuuka, Ne 7, 2010.-¢.37-41

3) Hparyros B.IIL, Octeprak J[.M.DnekTpocTaTnueckue Biammomelicteus B MDOMC ¢
IUTOCKOIIapalIeIbHBIMU dNIeKTpopamu. Hacts 2. Pacger anexrpocraruueckux cun HuMCT, Ne 8,
2010.-c. 40-47

3.2. TecThI IO CJAEXYONIAM pa3aeaam:

1) YyBcTBUTENBHBIE 3TEMEHTHI UL MHKpOCHCTeMHOM Texmmku (MCT): IIpe30pe3ucTUBHBIE U
IBE303IEKTPUIECKUE Ty BCTBUTENbHEIE 31eMeHTH! (UD), pesonancHsle UD;

2) Cenrcoprble komroHeHTHI MCT: CEHCOPBI TeMIeparypel, MarHUTHOIO TIOJs, YCKOPCHHIA,
MHKDPOMEXaHUYIECKUE THPOCKOIIEI;
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3) Axcenepomerpsl mt MCT: MEKpoMexaHHUeCKHe axcenepoMeTps! L- u R-tuma, akcenepomerpsr
C HarpeBaeMoii INIAaCTHHON MJIM HarpeBaeMBIM [a30M;

4) AkTI0aTOpBI: MEKPOMEXaHIYECKHE KITIOUH, HHTEIPABHEIE MHKpPO3€pKaa i MUKPOIBUTATEITH.
3.3. Tembl HpaKTHYECKUX 3aHITHIA:

1) UyscreuTensHsle aneMenTsl (D) Ha be303((EKTe, eMKOCTHBIE us3;

2) PacueT MOMEHTOB HHEPLMH KOHCONEH pa3IHIHOro npodus;

3) KoHCTpyKImy ¥ IPHHIKIIE PaGOTHL JATIMKOB TEMIIEPATyPbI, MATHATHOTO IIOJIS, IEPEMEIICHHUI;
4) MuKpozBHATaTeNy: 3MeKTpocTaTHIecKre (ITaHapHbIe) i ITbE303JIEKTPUYECKUE;

5) AKTIOATODBI: TEPMUYECKHE, ITbE30INEKTPHIECKHE, SMEKTPOCTATHUCCKIE, MATHATHBIE,

6) I'mpockonbl: BHOpaHOHHEIE THPOCKONE! L- i R-Tuma: IPUHIUI JeHCTBUS,

7,8,9,10) O6¢cyxneHne NOKIAN0B, CAENTAHHBIX CTYICHTAMH TI0 Marepuanam xypaaira HuMCT.
3.4. JIabopaTopHbie paboThI:

1) Hccnenosanue KOHCTPYKIMH M XapaKTEPUCTHK CTPYHHOTO aKCENEPOMETPa,;

2) VcenenoBanne TMHAMAYECKHX XapaKTEPUCTHK KAHTHIEBEPA.

3.5. Dx3amen:

IIpumepsrr OuneTo Ha sx3amene mo ®OMCT:

1) a) IIbe30pe3uCTHRHBIE YYBCTBUTENLHEIE SIIEMEHTH,

0) OneKTpocTaTHYeCKUe NaTIHKH YCKOPEHMIt

B) YCTpOMCTBO ¥ IPHHIMI pabOTHI 'a30BOro xpomarorpada.

2) a) IIpurnun paboThl BUOPAIIOHHOTO THPOCKOIIA;

0) MHTerpanpable MEKpO3epKala: YCTPOUCTBO M IIPUHIIAI PAGOTHI;

B) DJIEKTPOCTaTHIECKHE ITaHAPHBIE MUKPOIBHUIATEIH.

4 MeTonu4yecKHue MaTepHaJIbI

Jlns obecniedenns npouecca 0OydeHNs U PeIleHHs 3a1ad 00y9IeHUs UCIIOIB3YIOTCS CIIEIYTOLIHE
MaTepHabl:

4.1 OcHoBHas TUTepaTypa

4.1.1. MyxaudeB B.A. ®u3nueckrue 0CHOBEI MUKPO- X HAHOCHCUTEMHON TEXHHKH. — YueOHOE
nocobue.- Tomck: TYCVYP, 2016.- 192 c.- [anexTponHEI pecype] — http://miel.tusur.ru/
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4.1.2. WrnaroB A.H. MHKpOCXeMOTEXHHKa W HAaHOIIEKTPOHMKA.- Y4eOHOe IIocobme. —
CII6:u31.«Jlanby, 2011.-528 c.(4 5k3.)

4.2 JlonoTHATEJbHAS JATEPATYPA

4.2.1. Smun K.JI., Jlananses E.B. AHDIO-pycCKU#t TepMUHONOTMYECKUH CIIOBAPh IO MHEKPO-
4 HaHOCHCTeMHOM TexHuKe//Hano n MukpocuTeMuas texauka, 2006, Nel-12, 2007, Nel-11

4.3 YaebHo-MeTOIUIECKHE OCOOHS U MPOrPAMMHOE 00ecIedeHne

4.3.1. Myxaués B.A. Qusmyeckue OCHOBHI MHKPO- H HAHOCHTEMHOM TEXHUKH:y4eOHO-
METOMYECKOe MOCOOUE 0 ayIUTOPHBIM IIPAKTHYESCKUAM 3aHSITASIM U CAMOCTOSATENbHOM paboTe Mt
CTyI€HTOB HanpapieHus moarotoBku 28.03.01 «HaHoTexHONOrHH U MHKpPOCHCTEMHAS TEXHHKAY.-
Tomck: TYCVP, 2014.- 18 c. - [anexTponHbIA pecypc] - http://miel.tusur.ru/

4.3.2. MyxaueB B.A Qusmdeckue OCHOBEI MHKpPO- M HAHOCHCTEMHOM TEXHHKH.
Meronudeckue ykasaHus MO BEIIONHEHHIO JIAGOPAaTOPHBIX PaGoOT IS CTYAEHTOB HAIPABICHHS
28.03.01 «HanoTtexHoMOrMM ¥ MUKPOCHCTEMHas TexHUKay.- Tomck: TYCVP, 2015.- 23 ¢.(25 3x3.), -
[a1eKkTpoHHEIH pecypc] - http://miel.tusur.ru/

4.4 basbl JaHHBIX, HH)OPMALHOHHO-CIPABOYHBIE M IOUCKOBBIE CHCTEMBI

4.4.1. Hauorexmonormm ® HaHOMaTepHausl. (eepanbHBIl  HHTEPHET  OPTAN:
http://www/portalnano.ru/.

4.4.2. ExeMeCSYHBIH MEXIUCHUIUIMHAPHBIA TEOPETHYECKHH M IIPHKIAIHON Hay4HO-
TEXHUYECKUN KypHa «Hano- u MUKPOCHCTEMHAS TEXHUKAY.-
http://www.microsystems.ru/about.shtml

4.4.3. ExeMecsdHBIH XypHaT «POCCHICKIE HAHOTEXHOIOTHMY.- http://www.nanorf.ru/.
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