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2. | JlaGopaTopHbie paGoThI 8 = 4acoB
3. | IpakTHYyeckHe 3aHATHS 20(4) | 20 | gacoe
4. | Kypcogoii npoext/paGora (KPC) (ayauropuas) - 4acoB
5. | Beero aynuTopHbIX 3aHSTHIT (Cymma 1-4) 54 54 | yacos
6. U3 HuX B HHTEPaKTHBHO# dopme 8 8 4acoB
7. | CamocrositensHas paGora crygentos (CPC) 54 54 | gacos
8. | Bcero (6e3 3x3amena) (Cymma 5,7) 108 108 | gyacos
9. | Camocr. paboTa Ha MOArOTOBKY, cAa4y 3K3aMeHa 36 36 | gacoB
10] O6mast Tpy10eMKOCTH (Cymma 8,9) 144 144 | yacos
(B 324eTHBIX eAMHHLAX) 4 4 | 3ET
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1. HEJIA 1 3ATAYHA TUCITATTIHBI

Ienbro npenogaBaHus JUCHUIUIMHBL SBIsETCS (GOPMUPOBAHUE 3HAHUNA B 00JaCTH METOIOB (OPMHUpOBa-
HMA ¥ QU3UYECKUX TPUHLUIIOB (YHKLIHMOHUPOBAHUSI KOMIIOHEHTOB MUKPO- ¥ HAHOCHCTEMHOM TEXHMKH.

3anaun NECHHIVIAHBI — H3y4YeHHEe (QU3UUECKUX OCHOB (DYHKLIMOHMPOBAHUS yCTPOWCTB MHUKPO- U HAHO-
CUCTEMHOM TEXHUKH.

2. MECTO JUCHUILJINHBI B CTPYKTYPE OOII

B cooTBETCTBUM ¢ OCHOBHOU 00pa30BaTEIBHON IMPOrPaMMON NUCHUIIIHHA «DU3MYIECKHe OCHO-
BBl MUKPO- U HAaHOCHCTEMHOW TEXHUKH)» OTHOCHTCA K 0a30BBIM IUCIUILIHHAM IpO(heCCHOHAIBHOrO
nukina (b1.B.OJ1.14).

Hucrunmaa 6asupyeTcs Ha 3HAHHUAX, IONYYEHHBIX [10 MaTeMaThke, QpU3UKe, XMMHUH, MaTepHa-
JOBEICHUIO HAHOCTPYKTYPHUPOBAHHBEIX MAaTEPHANOB, (H3UKE KOHICHCHPOBAHHOTO COCTOSHMS, 3JIE-
MEHTHOM 6a3e MUKPO- M HAHOCHCTEM, (DU3HKE IICHOYHBIX HAHOCTPYKTYD.

OCHOBHBIE IOJIOKEHHS TUCIUILTHHE] JOJDKHEL OBITh HCIOIB30BAHbI B JalbHEHIIEM IIPH BEIION-
HCHHUHY U HAIMCAHHUM BHILYCKHON KBaTH(QUKAIIMOHHON paboTEL.

3. TPEBOBAHUM K PE3YJIBTATAM OCBOEHMA IV CIUAILINHBI

3.1. M3y4enne TACHHIIAHLI HANPABJIeHO HA (OPMAPOBAHHE CJIEIYIOMHX KOMIETeH Al

CHocoOHOCT MPEeICTAaBIIATE aieKBaTHOMY COBPEMEHHOMY YPOBHIO 3HAHHI HAy4YHYIO KapTHUHY
Mypa Ha OCHOBE 3HAHHS OCHOBHBIX ITOJIOXXCHHUH, 32aKOHOB ¥ METOJIOB €CTECTBEHHEIX HAYK U MaTeMaTH-
ku (OIIK-1);

CrocoGHOCTh YUMTEIBATH COBPEMEHHbIE TEHACHIIUH PAa3BUTHS 3JICKTPOHMKH, U3MEPUTEIILHOU U
BBIMHCIIUTEIEHON TEXHUKH, HHPOPMAIMOHHEIX TEXHOJIOTUH B CBOEH MPO(EeCCHOHAIBHOM NesTeNBHO-
ctu (OIIK-7);

['0TOBHOCTH IPOBOAUTH SKCIIEPUMEHTANBHBIE HCCISJOBAHMUS 110 CHHTE3Y M aHaIu3y MaTepUaIOB
¥ KOMIIOHCHTOB HaHO- H MUKpOCHCTeMHOH’ TexHukH (I[TK-2).

3.2. B pesyabTaTe H3y4eHHs] JUCHUILIAHBI CTYICHT TOJIKEH:

3namp - QusnrdgecKue IPUHIMIE PAGOTHl OCHOBHBIX CTPYKTYD U KOMIIOHEHTOB HAHO- H MUKPO-
cucremuo# Texauku (HuUMCT);

- 6a30BBIe TEXHONOTHYECKHE IIPOLIECCH B 060PYIOBaHKE, IPHUMEHSIEMEIE B IIPOM3BOJICTBE MaTe-
pranoB u komnoHeHToB (HUMCT);

Ymemp - nprMEHATE METONB! MOIEIMPOBAHUS C MENBIO SbPEKTUBHON ONTHMHE3AIKH CBONCTE
MaTrepHanoB H komnoHeHTor HuMCT;

- HCIIOJIb30BaTh COBPEMEHHYIO M BBIYUCIUTENBHYIO TEXHHUKY B COelM MpodecCHOHAIBHOM es-
TEJIbHOCTH;

Bnaoeme:

- HaBBIKaMH pacyeTa OCHOBHBIX [IaPaMETPOB MaTepUaIoB U KomnoHerToB HUMCT;

- BIIaIETh OCHOBaMHU 00pabOTKHU pe3yIbTaTOB SKCIEPHMEHTAIBHEIX JAHHBIX.

4. OFBEM JUCITAILINHBI u BUJBI YYEGHOM PABOTHI

O6H_I3.H TPYAOEMKOCTh NUCIUIUIAHBL COCTABIISIET 4 3a4YCTHBIC COAUHUILIEIL.

Bun yue6Hoit paGoTet Beero qacos CeM:CTpLI

AyYIHTOpHBIE 3aHSATHS (BCEro) 54 54
B Tom gucre:

Jlexun 26 26

JlaboparopHsie paGoTe (JIP) 8 8

IlpakTugeckue 3ansTus (I13) 20 20

CamocrosiTesbHast paboTa (Beero) 54 54
B tom gucie:

IIpopaboTka nexnuii, IOAr0TOBKa K MPAKTHYECKAM U nmabopa- 54 54

TOPHBIM 3aHATHAM

Bcero 6e3 sx3ameHa 108 108

CamocrosTensHas paGoTa Ha MOATOTOBKY H cady S5K3aMeHa 36 36
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OO61ast TpyI0EMKOCTb 9ac 144 144
3ayeTHbIe eJUHHULBI TPYI0EMKOCTH 4 4
5. COOJEP KAHUE JUCITUIIJIMHBI
S5.1. Pazgenpl uCHMIJIMHBI H BAABI 3aHATHIA
g g
g8 8 = o
= E = E E 2 g ®DopMupyeMbie KOM-
nJ\/(iI HaumeHnoBaHHue pa3iesna IHCUMILITMHBI g g E g = §\§ § HeTeHIHH
= | B9 8 £ g&| & (OK, TIK, IICK)
S | =
1. | YyBcTBUTETBHBIE 2TEMEHTH MHKPOCHCTEMHOM 6 4 13 4 32 OTIK-1, OTIK-7, [TK-2
texauku (MCT)
2. | CencopHble KOMIOHEHTH MCT 6 4 10 20 OIIK-1, OTIK-7, TTK-2
3. | Akcenepomerpst MCT 6 ] 18 4 34 OITK-1, OIIK-7, [IK-2
4. | AxioaTops s | © | 8 22 | OIIK-1, OIIK-7, IK-2
Hroro: | 96 | 20 54 8 108
3.2. CoaeprkaHue pa3iesioB AUCHMILIHHBI (110 JEKIHAM)
®opmupye-
H Tpyno- MBI€ KOMIIe-
JTQ IR ConepskaHue pa3gesios €MKOCTh TeHIUHN
n/n paszesioB (aac.) (OK, TIK,
IICK)
1 Yyscturenbrble | OcHoBHbIe MOHATHS MCT. IIbe30pe3HCTHBHEIE U MBE303JIEKTPH-
3JIEMEHTHI IS 9ECKHe TyBCTBHUTEIBHEIE JJIeKMeHTH (UD). Pesonancusie U3, YD 6 OIIK-1, OIIK-
MHKPOCHCTEMHOH! | Ha MOBEPXHOCTHBIX aKyCTHIeCKHX BonHax (IIAB). 7, IIK-2
TexHukd (MCT)
2 | Cencoprrle koM- | CeHCOPBI TeMIEPaTyphl, MATHUTHOTO TIOJIS, YIJOBBIX CKOPOCTEH.
. OIIK-1, OIIK-
noHeHTs MCT ['Mpockombl: BOJIOKOHHO-ONTHYECKHH TMPOCKON, MHKPOMEXaHH- 6 7 TIK-2
YECKHI CEHCOP YITIOBBIX CKOPOCTEHA. ’
3 | Akcenepometpsl | MHKpOMeXaHWYECKHE aKCENEPOMETPBI L-THITa, MEKpOMeXxaHMge-
OIIK-1, OIIK-
s MCT CKHe aKcenepoMeTpsl R-Tuma. AKcelepoMeTpsl ¢ HarpeBaTelb- 6 7 K-
HOH IUIAaCTUHOM, aKCeTePOMETPEI C HATPEBATEIHHBIM [a30M. ’
4 | AxTroaTopsl AxTroatopHeie sneMeHTEl MCT. MEKpOMEXaHWYECKHe KO,
OIIK-1, OIIK-
HnrerpaibHsle Mukposepkana. MHTerpanbHble MUKPOIBHTATENH. 8 7 TIK-2
DJIEKTPOCTATHYECKHE IUIAHAPHEIE MUKPOIBUTATEIH. ’

5.3. Pa3gensl JUCUHMILIAHDLI U MEXTUCHHUIVIHHAPHBIE CBA3U ¢ 00eCHeYHBAOMHMHE (upenbI-
OYIMMH) H 00ecreYnBaeMbIMU (mocaexymMuMH) JHCIUIIHHAMEA
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Ne | Haumenosanme oGecnequBaomux (npegsi- | Ne Ne Pa3[eJIoB NaHHOM JHCUMIUTHHEI M3 Ta0/1.5.1, 111 KOTOpbIX
n/n AyIWHMX) 4 o6ecrneynBaeMbIX (MOC/IEAyI0- He00X0aUMO H3yYeHHe 00eceYHBAOIIMX (mpenpiayLIux) U
LIMX) JTHCUHILTHH obecnie4nBaemMbIx (MOC/IENYIOIINX) AUCHHILINH
1 | 2 [ 3 T a 5 | 6 | 7
IlpenmecTByIONHe AMCIMITTHHBI

1 | MaTemaruka + + + +

2 | ®Ousuka + + + +

3 Xumus + &

4 | IlnanMpoBaHHe SKCIIEpUMEHTa + + + +

S | Dusuka KOHACHCHPOBAHHOIO COCTOSHWS + + + +

6 | OnemenTHas 6a3a MUKpPO- H HAHOCHCTEM + + + +

7 | Pusnka IIEHOYHBIX HAHOCTPYKTYP + + +

Tocneayromue quCHMNIHHLI
1 | BoinyckHas kBanpukauuoHHas paboTa + |+ - + ' |
4




5.4. CooTBeTcTBHE KOMIETeHIHMH, GopMHUpyeMbIX IPH M3y4YeHHH TUCHHILIMHELI, H BHIOB

3aHATHH
Iepeyens ®opMBI KOHTPOJIS
KOMIIEeTeH LU J TIp. CPC
OKJIafIbl, COOOIEHNS O IOCTIEIHUX JOCTHKECHHUSIX B 00-
OIIK-1 it e + A

nacti MCT o naHHBIM HayYHBIX XKYPHAIOB

Ormpoc, 06CyXIeHre IPUHIMIIOB PAOOTHI 3IEMEHTOB
OIK-7 + + Sl P i P

[IK-2 + + . 3ammura 1a60paTOPHEIX paboT

6. METOJbI 1 ®OPMBI OPTAHU3AIINN OB YYEHUA

TexHo./10rHH HHTEPAKTHUBHOr0 00y4YeHHs NPU Pa3HbIX (opMax 3aHATHI B yacax

ITpakTu- JlaGopa-
®opmbl | Jleknuu YecKHue TOpHBIE Beers
MeTonn! (4ac) 3aHATHS padoThl
(9ac) (4ac)
TecTrl 2 2 4
O6cyxaeHre HOBBIX Co0OMmeruii 06 m3pemuax MCT 4 4
HToro MHTEpaKTUBHBIX 3aHATHI 2 4 2
7. JABOPATOPHBIU TIPAKTUKYM
Ne | Ne pasgena Tematuka 1a6opaTopHeIX paoT Tpynoem- | Kommneren-
AMCHHTIIMHBI KOCTh LHH
1 1,3 Hccnenopanue KOHCTPYKIME H XapaKTEPUCTHK CTPYHHOTO aKce- 4 OIIK-1,
JlepoMeTpa OIIK-7, IIK-
2
2 2,3 Hccnenosanne TMHAMIYECKIX XapaKTEPHCTHK KAaHTHIIEBEPA 4 OIIK-1,
OIIK-7, TIK-
2
8. IPAKTUYECKUE 3AHATHUSI (CEMHUHAPEI)
Ne pas- Tpyno- Komneren-
Ne AR TemaTuka npakTHYeCKHX 3aHATHI (CEMHHAPOB) emicocTh s
n/n | gucoun- (uac.) OK, IIK,
JIHHBI IICK
ITapameTpe! u xapakrepuctiku MCT. TepMUHBI 1 GyKBEHHEIE 060- OIIK-1,
1. 1 3HaqeHus napameTpoB MCT. IIpsamoit u 06paTHSIIA MBe309( heKTHL. 4 OIIK-7, IIK-
9D na mee3osddexre. EMroctaeie UD, UD Ha [TAB 2
Dy3HYECKHEe OCHOBBI TATIMKOB TEMIEPATYpPL: dddexTs! [lenbThe U
3eeOeka. JlaTaMKi MAarHUTHOTO IIOJIS: IIPSIMBIE — HETIOCPEACTBEHHOE
U3MEPEHHE MarHUTHON HHIYKLMH (HaIPHMED, HCIOIb30BaHUE 30- OIK-1
2. 2 dexra Xoma), KOCBEHHEIE — 0GHAPYKEHHE SJEKTPUIECKOTO TIOJIA 110 4 OIK-7 H’K_
€ro MarHUTHOMY IIOJIIO, PETHCTPALA MEXaHIIECKOTO IIepeMEIEHIS 2’
TIpH BO3AEHCTBHH MarHATHOTO MOJIA. JIATYHKY YIIOBBIX CKOPOCTEH —
TAPOCKOIIbI: BOJIOKOHHO-ONITHYECKHE U MUKpOMexaHmdeckue. Kon-
CTPYKIMU MUKPOMEXaHMYECKIX THPOCKOIIOB.
MIKpoMexaHuecKre CEHCOPbI TMHEHHBIX CKOPOCTEH - MHKpOMeXxa-
OIIK-1,
3 3 HI9eckue akcenepoMeTpsl (MMA): MMA L-tima u R-Tuna: KOHCT- 4 OMK-7. IK-
PYKIMH ¥ IPHHLMIIBI NEHCTBHUS. AKCENTePOMETPEI C HAarpeBaeMoit 2’
IUIACTHHOM M C HarPEBAEMEIM I'a30M.
AKTIOaTOpBL. MUKPOMEXaHHYECKUE KIFOTH: TEPMUIECKHUE, THE30-
SIEKTPUIECKHUE, SNEKTPOCTATUYECKHE, MATHUTHbIE — IPHHIIMI Aeii- OIK-1
4 4 CTBUSL M KOHCTPYKIMH. MHTerpambHbIe MEKPO3€pKaIa: OXHOOCHLIE K 3 OTIK-7 H’K_
ABYOCHBIE — IPUHIIAI ACUCTBHA ¥ KOHCTPYKIMH. MUKpOIBHTATENH: 5 ’

SJICKTPOCTATUECKHUE H Ibe303NIeKTpraeckre. OGCyx)IeHne T0K/Ta-
JI0B I10 MaTepuaaM XypHasia HuMCT.
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9. CAMOCTOATEJIBHAS PABOTA

Tpyno-
Ne TemaTnka caMoCTOSITeIbHOM paGoThI EMI:()(’)I:!TB Kovnerennun | KonTposs BeInosiHe-
n/n (Oemanuzayus) fasie) OK, IIK, IICK HHs1 paboThI
ITpopa6oTKa JeKIuif, MOATOTOBKA K IpaK- Ompoc Ha mpakTuke,
OIIK-1, OTIK-7,
1. | TMYECKHM 3aHATHUAM U JJaOOPaTOPHBIM 34 K2 TECTHI, 3aI0uTa Jlabopa-
paboTam TOPHBIX paboT
3y4eHHe peKOMEHIOBaHHBIX MPenoaaBa-
2 'I;IeﬂyeqM CTaTr;I';I B HaHI[HLIX X I;Pjiax g 20 OIIK-1, OIIK-7, | [oxaser, cooOmeHH s,
b 7P TIK-2 obcyxnenne
3 CamocrosTensHas paboTa Ha MOATOTOBKY 36 OIIK-1, OIIK-7, OleHKa Ha 3K3aMEHe
¥ cAady 3K3aMeHa TIK-2

10. IIPUMEPHASI TEMATHKA KYPCOBBIX IIPOEKTOB (PABOT)

HE MIPEIYCMOTPEHO
11. PEUTHHI' OBASI CHCTEMA JJII OOEHKH YCIIEBAEMOCTH CTYJIEHTOB

Tabauna 11.1. BajuibHbIe OEHKH IS 3J1eMEHTOB KOHTPOJIS

Maxcumas-
. . HBIH Oan 3a
MakcuMabHBIH MakcuManbHeIi
. TIEPUO]T MEXK- Bcero 3a
OnemeHThI yaebHOM nesTensHocTH | 6amn Ha 1-yro KT ¢ 6ayt 3a meprox
Iy 2KT u na ceMecTp
Havasa ceMecTpa mexnay 1KT u 2KT
KOHEII ceMe-
cTpa
Iocemenwue 3aHATHIA 3 3 3 9
AKXTHBHOCTb ¥ Ka9€CTBO OTBETOB Ha
NPaKTHYECKUX 3aHATHAX U Jabopa- 20 20 21 61
TOPHBIX paboTax
HToro MakcuMyM 3a IEepHOL:
23 23 24 70
Cpnaua 3x3amMeHa
30
Hapacraromum utorom
23 46 70 100

OK3aMEHAMOHHBIN GIIIET CONEPIKUT TPH TEOPETUIECKIX Bompoca (1 Bompoc — 10 6ayu1os)

Hpnmep 3K3aMeHaLMOHHOro0 OHJIeTa:
1. HL€30p63I/ICTI/IB}H:Ie CCHCOPEI B KQUECTBE JaTYUKOB JaBJICHHU.

2. BimsiHHe Macchl 9yBCTBHUTEIBHOrO 3neMenTa (UD) Ha YacToTHbIE XapaKTEPUCTUKH AaTIHKA.
3. AKCeNepoOMeTpEI C HAarpeBaeMBIM I'a30M.

Tabauma 11.2. Ilepecyer 6aa10B B OLeHKH 32 KOHTPOJIbHbIE TOYKH

Baniel Ha JaTy KOHTPOJILHOH TOYKH Ounenka
2 90 % 0T MakcHUMaNBHO CyMMBI 6aiuoB Ha naty KT 5
Ot 70% 10 89% OT MakcHMAaIbHOM CyMMBI GaJLUIOB Ha naty KT 4
Ot 60% 110 69% OT MakCHMAaIBHOM CYMMBI GAIIOB Ha naty KT 3
< 60 % OT MaKCHMaITBHOM CyMMBI 6aJI0B Ha nmaty KT 2

Tab6auna 11.3. Ilepecyer cymmsI Gawios B TPaMIHOHHYI0 U MEXKIYHAPOJIHYI0 OLEHKY

Hrorosasi cymma 6a/1/10B, y4UTLIBAET yCIeIHO
Onenka (FOC) P e Ouenka (ECTS)
5 (omiyHO) (3a4TeHO) 90 - 100 A (oTmanO)
4 (xopormo) 85-89 B (o9ens xopomo)
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(3auteHO) 75 - 84 C (xopomo)
70— D (YHOBJETBOPHUTENBHO)
3 (YIOBIIETBOPHUTENLHO) 65 —69
(3auTeno) 60 - 64 E (mocpencTBeHHO)
b Huzke 60 6annos F (HeyOBIETBOPHUTEIHHO)
(He 3a4TeHO)

12. YYEBHO-METOJIUYECKOE U MHO®OPMAIIMOHHOE OBECIIEYEHHUE JMC-
IIUTIJINHBbI

12.1 OcHoBHAas JATEpaTYypa

12.1.1. Myxaues B.A. ®u3ndeckue 0OCHOBBI MHKPO- ¥ HaHOCHCHTEMHON TEXHHUKH. — Y4eGHOE
nocobue.- Tomek: TYCVYP, 2016.- 192 c.- [anexTpornbIit pecypc] — http:/miel.tusur.rw/

12.1.2. HrnatoB A.H. MHKPOCXEMOTEXHUKA U HAHOBJIEKTPOHUKA.- YueOHOoe mocobue. —
CII6:u3n.»JIanb», 2011.-528 c. (4 3k3.)

12.2 TonoaHuTEIbHAS IATEPATYpPa

12.2.1. Slumn K[, Jlananzes E.B. AHII0-pycckuii TepMHHOTOTHYECKHIA CJIOBaph 110 MUKPO- U
HaHOCHCTeMHOH TexHuke//Hano u MukpocuremHas Texauka, 2006, Nel-12, 2007, Nel-11

12.3 Y4eGno-meTonmaeckue nocodus U MporpaMMHOe ofecnedenne

12.3.1. Myxa4€és B.A. ®usmueckue OCHOBEI MHKPO- M HAHOCHTEMHOR TEXHUKH:y4eOHO-
METOANYECKOE MOCOOHE IO ayJUTOPHBIM MPAaKTHYECKUM 3aHSITHSIM M CaMOCTOSTEIHHOM pabote mis
CTY[ICHTOB HampapjieHUs MOAroToBKH 28.03.01 «HaHOTEXHONOTMH ¥ MHKPOCHCTEMHAS TEXHHKAY.-
Tomex:TYCVP, 2014.-18 c. - [anextponnsiit pecype] - http://miel.tusur.ru/

12.3.2. MyxaueB B.A. ®usnueckre 0CHOBEI MHKPO- ¥ HAHOCHCTEMHOMN TEXHHKH. MeToauyeckue
YKa3aHHA 110 BBINOTHEHUIO JJa00paTOPHEIX paboT It CTyeHTOB Hanpasiexus 28.03.01 «HazoTexHo-
JIOTHH ¥ MHKPOCHCTEMHas TexHuKay.- Tomck: TYCVYP, 2015.-23 ¢.(25 9K3.) - [31eKTpOHHBIH pecype] -
http://miel.tusur.ru/

12.4 Ba3pl nanHbIX, HHGOPMAHOHHO-CIIPABOYHBIE H OHCKOBbIE CHCTEMBI

12.4.1.  HaHOTEeXHONOrME ¥  HaHOMATEPHAIEL QefepalbHBI  HHTEPHET  HOPTAT:
http://www/portalnano.ru/.

12.4.2. Exemecsunsrii MEXTUCIUIUIMHAPHEIE TEOPETHYECKHH M INPHKIAJHON HAydHO-
TEXHUYECKHiT XKypHaI «Hano- u MHKDPOCHCTEMHAas TEXHUKAY.-
http://www.microsystems.ru/about.shtml

12.4.3. Exxemecsambrit xypHan «Poccuitckue HaHOTEXHONOTHIY.- http://www.nanorf.ru/.

13. MATEPHAJIBHO-TEXHUYECKOE OBECHHEYEHUE AU CIUATIINHBI

B cBs3u ¢ Gonpuium KOJIMYECTBOM rpa(bmecxoro MaT€pHalia U PUCYHKOB I10 JAHHOM JUCLMILIUHE
JICKIITHOHHBIE 3aHATHA CIEAYET IIPOBOOUTH C IIPHUMEHEHHEM POCKTOPa U KOMITBIOTEPA. KOHCHGKTI/IpOBaHHe
CTYACHTaAMHU JICKLIMOHHOI'O MaTe€puaia 00s13aTeNBHO.
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1 Bsgeneume

@onpx omeHouHbX cpenctBe (@OC) sBngeTcs NpWIOKEHHEM K pabodell Iporpamme
IUCHUIUIEHBL «PU3ndecKre OCHOBEI MUKPO- W HAHOCHCTEMHON TEXHHUKH»» W MPEICTaBIsIeT co00i
(TumoBele  3amaud  (3aaaHUA),

MaTc€pHraloB

COBOKYITHOCTB KOHTPOJIBHO-U3MEPUTEIIBHBIX

KOHTPOJIbHBIE PAbOTEI, TECTHI M Ip.) M METONOB WX HCIIONB30BAHHUS, IpPEIHA3HAYEHHBIX I
HU3MEPEHUS YPOBHS JOCTIKEHHS CTYICHTOM YCTaHOBIEHHEBIX PE3YJIETATOB 00yJEHUS.

®OC mo mucmummHe «DU3HEECKHE OCHOBEI MHKPO- ¥ HAHOCHCTEMHON TEXHHUKHI
UCIIOB3YETCSI IIPY MPOBEACHHUH TEKYIIETO KOHTPOJIA yCIIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTaI[d|

CTYAEHTOB.

Ilepedyens 3aKpeneHHbIX 3a TUCIUILTHHON «DU3NYECKUE OCHOBEI MUKPO- M HAHOCHCTEMHOMN

TEXHHMKH)» KOMIIETCHIIMH ITpUBENCH B Tabmue 1.

Ta6muna 1 — Ilepedens 3aKpenuieHHBIX 32 JUCHMILIAHON KOMIIeTeHIU

Kon ®opmMyIHpPOBKA KOMIIETEHIHU IT1anel popMHApPOBAHUS KOMIIETEHIIHH
3HaTh OCHOBHBIE 3aKOHEI (DH3UKHU: IUHAMUKH,
CrocoGHOCTE TPENCTAaBIATE aNeKBATHYIO
. 3JIEKTPOAUHAMUKH, OITHKH, (11076370978
OIIK-1 | coBpeMEHHOMY YpOBHIO 3HAaHHH HAYYHYIO .
TBEPAOrO  Tejla, AaTOMHOM  Qu3uKd u
KapTHHY MHpa Ha OCHOBE 3HAHWS OCHOBHEIX .
. KBaHTOBOM  MEXaHHWKH, MaTeMaTH4ecKOro
TIOJIOXKECHHH, 3aKOHOB u METOZIOB
aHaN3a;
€CTECTBEHHBIX HayK M MaTeMaTHKH.
YMeTh IONB30BaThCS 3aKOHAMH (H3UKH IS
[IOHMMaHKs IIPHHOWNA pabOTHl 3JIEMEHTOB
MHUKPOCHCTEMHOM TEXHUKH (MCT),
BBIUHCIIATE KPUTHYECKHE XapaKTEPHUCTHUKU
(TIpenen MPOYHOCTH, PE30HAHCHYIO YaCTOTY K
ap.) anementoB MCT;
Bianers HaBBIKaMu paboTHEI C dIEMEHTAMH
MCT u aHanm3a ux XapakTepPHCTHK.
CHOCOOHOCTE  yYHTHIBATE ~ COBPEMEHHbIE | 3HATH METOIBI H3MEPEHUS MEXaHAUECKHX,
TEHIEHITIH pa3BUTHI 3TIEKTPOHUKH, | 3JIEKTPUYECKHX, OITHYECKUX XapAKTEPUCTUK
OIIK-7 | u3MepuTeIsHOH u BBIUUCIIMTENBHON | semenToB MCT;
TEXHHKH, HHPOPMAIMOHHEIX TEXHOJOTH B | YMeTh BEIUUCIATH KPHTHUCCKHE
CBOEH NPO(ECCHOHATIBFHOM JeITENFHOCTH XapakTepucTuky 31emMenToB MCT ¢
HCIIOJIb30BaHUEM COBPEMEHHOM
BBEIYHCIIATEIBHOM TEXHUKH;
Buragers HaBBIKaMu paboTEI ¢
HEOOXOOUMBIMH H3MEPHUTEIHLHBIMH
npubopamMu
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I'oToBHOCTH TIPOBOIUTE 3HATh METOIUKY IIPOBENEHUS
9KCIIEPUMEHTAIIbHBIE HCCIICAOBAHMS 10 OKCIIEPUMEHTAIBHBIX HCCIIE0BAHHIA;
ITIK-2 CHHTE3y U aHaJIN3y MaTepHaJIOB 1 YMersn BEIOUpaTE HEOOXOMUMBIE IPHOOPHI H
KOMIIOHEHTOB HaHO- ¥ MUKPOCHCTEMHO}H ONTHMAJIbHYIO METOIUKY HU3MEPEHHUII;
TEXHUKH Bragers Metonamu 06paboTKy U ananmza
OKCIIEPUMEHTANBHBIX JaHHBIX,
BO3MOYKHOCTBIO PEKOMEHIOBATEH IPAHMIIBI
NPUMEHUMOCTH HCCIEYEMBIX SIIEMEHTOB
MCT.
2  Peaimzanusi KOMIIETeHIMIA
1 Komnerennus OIIK-1

OIIK-1: CnocoGHOCT IPEACTABIATH AAEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAaHHMH HAyJIHYIO
KapTHHY MHEpP2 Ha OCHOBE 3HAHK: OCHOBHBIX IIOJIOKEHHUH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK 1

MaTrCMaTHKH.

st GOpPMUPOBaHWS KOMIETEHIMH HEOOXOMMMO OCYIIECTBHTH DS OTANOB. DTAIbI

(bOpMI/IpOBaHI/ISI KOMIICTCHIIMHY, IPUMEHICMBIC IJIS1 3TOTO BUABI 3aHATHH, U HCIIOJIB3YEMBIC CpEACTBA

OLICHHBAaHWS IIPEACTAaBICHEI B TaOIHIE 2.

Tabauna 2.— Jrtansl popmupoBanus kovmerenmuu OITK-1

H HCIOJb3yeMbI€ CpeacTBa

OLlCHHBAHMSA
1. Cocras 3HaTh Ymers Baapers
3HaTEL OCHOBHBIE
3aKOHBI (PH3UKH: Bnaners

JUHAMHUKH, YMmeTn BHIOpaTh Hy)XHBIE | HaBBIKAMH PpaOOTEI
3JIEKTPOANHAMUKH, 3aKOHBI U IPUMEHUTH [iig | © H3MePH1:eJTT>H017I
ONTHKH, GH3HKH o0bsicHeHHs u3ydaemoro | 2TIApaTypoH,
. METOIUKOM
Copep:xanue 3Tanos TBEPIOTO TEJa, aTOMHOM | SBICHHS; clenarhb B— "
(GHU3UKH ¥ KBAHTOBOM HEOOXOINMEIE METOAME
MEXaHHKH, BEIYMCIICHHS 06paboTKH
MaTeMaTHIeCKOTO SKCIIEPUMEHTATHHEI
aHaIn3a; X pPE3YyIBTAaTOB
Tlexcum, i IIpakTHaeckue
. Hpermmecnae samm; IIpakTudeckue 3aHATHS; 3aHATHI;
Begpt el CamoctosTermras JlabopatopHbIie paboTHI JlabGoparopHbie
pabora paboTsr;
Tectrl, 06cyx)neHUE Joxnanel uw ompoc Ha | 3amura
Henoms3yemnie H3y4aeMoro MaTepuana | IpaKTHUeCKUX 3aHITHSX, | J1a00opaTopHBIX
CPEACTBA ONCHUBARHUA | o 1 oprrx JaHHBIX, 3amuTa  J1aboparopHBIX | paborT, TECTHL,
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3aImuTa 1ab0paTopHBIX
pabor

pabor.

peleHne 3amad Ha
IIPaKTHKE.

OIIK-7:

Kommerennug OIIK

CrocoOHOCTE

YVUUTBIBATH

I/I3MCPI/ITCHLHOﬁ U BBIUMCIHTEIBHON TCXHHUKH,

IpodeCCHOHATBHOM AESITETFHOCTH.
Jn1 QopMupoBaHUS KOMIIETCHIMH HEOOXOMMMO OCYINECTBHTH DS 9STAlOB. OTaIlbl

COBpPCMCHHEIC

TEHIECHIMA DPa3BUTUSI
MHGOPMAIIMOHHBIX TEXHOJOTHA B CBOEH

JJIEKTPOHUKY,

(bOpMI/IpOBaHI/ISI KOMIIETCHIINH, IPUMCHIACMBIC IJI1 3TOTO0 BHUABI 3aHHTYIfI, " UCIIOJIB3YEMBIC CpEACTBA

OLIEHUBAHWsI IIPENICTABIICHEI B TaOuIe 3.

Tabmuma 3 — Oransl dopmupoBanus kommereHmuu OIIK-7 wu mcemonn3yemble cpencTBa

OICHHUBaAHHUSA

2. CocraB

3HaTEL

Ymern

Baanern

3HATh COBpEMEHHBII
YPOBEHb Pa3BUTH

YmeTs BEIOpaTh
HEOOX0oUMBIe IPUOOPHI

Baaners HaBbIKaMu

3NIEKTPOHUKH, ¥ METOIUKH m3MepeHuii 1 | P aboTs! ¢
o HU3MEpUTENEHBIMA
Conep:xaHue 3Tanos U3MEPUTENBHOM U HY>XKHYIO
. npuOOpaMu u
BBIYHUCITUTETHHON BEIYUCITUTENBHYIO N —
TEXHUKHU TEXHUKY TEeXHUKH
Jlexmm;
IIpakTHyeckue 3aHATHS; Jla6oparopHsbie
o IIpaxTudeckue 3aHATHS,
Buaw1 3anaTmit JIaGoparopHEIe pabOTHI paboTer
JIaboparopHbie pabOTEHI
TecTsl, Jlokmansl ¥ coobmenus o | BreimonaeHne u
Hcnonb3yembie o0CyXIeHHe IOKJIafoB, | HOBBIX pa3paboTkax, | 3ammTa
CPeACTBA OLCHHBAHHUSA | 3amMMTa J1a0OpaTOpHBIX | PEHIEHME 3a7ad, 3ammTa | JabopaTopHBIX
pabot 71a00paTOPHEIX paboT pabot

3  Komuperennus IMK-2
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IIK- 2 - TOTOBHOCTH NPOBOIOMTH SKCIIEPHMEHTATBHBIE HCCIENOBAHUS IIO CHHTE3y H aHaIHu3y
MaTepHaJIoB ¥ KOMIIOHCHTOB HaHO- U MUKPOCHCTEMHOM TEXHUKH

Jns  GOpMHpOBaHUS KOMIETEHIHH HEOOXOIUMO

OCYIOECTBUTL DAL OTalloB.

OTamns1

(bopMHUPOBaHHUA KOMIIETEHITIH, TMPUMCHSEMBIC UL 9TOTO BHUJBI 3aHATHHI, M UCIOIb3yeMBIE CPENCTBA
OLICHHMBAaHUs IIPEACTaBIICHEI B Ta0auIe 4.

Tabmuma 4- Dranel dopmupoBanms kommerenmud IIK-2

OLICHHUBAaHU A

H HCIO0JIb3yeMbI€ CpeacTBa

3. Cocras

3HaTh

YMmers

Baaners

3HaTh Quzngeckue
OCHOBEI U IIPHHITAITEI
paboTEI OCHOBHBIX

Ymertp aHamM3MpOBaThH

XapaKTEePUCTUKH
KOMIIOHEHTOB o
. npu6opa, BO3MOKHOCTH Braxers meTonukoi
MHUKPOCHCTEMHOUN u an6opaMH TS
3KCIIEpUMEHTTHHOTO
Conep:xaHue 3TANOB texauku (MCT); 3Hath, IIPOBEICHUS
HCCIIEIOBAHHUS C
KaK#e MaTepualibl OKCIIECPUMEHTAIBHBIX
HCIIOJIb30BaHUEM HOBEIX >
WCIIOJIB3YIOTCS IIPH HCCICIOBRHHR
MaTepHajioB
H3TOTOBIICHUH STHX
KOMIIOHEHTOB
T [IpakTraeckue
eKIIHY;
R Jlexnuu; 3aHSITHS,
. [IpakTryeckue 3aHITHS; )
Bupep1 3ansarumii a6 60TE [IpakTHaeckue 3aHATHS; JlaGoparopusie
aboparopHbIie pabOTHI paGoTs!
Jloxmanpl Ha
MIPaKTUYECKUX 3aHITHSIX,
TecTrl, .
" 6 erme moxanop. | A3 CBEMCRHH 0 Bremonaenne U
b3yeMble
CHoJIB3ye oLCYEA A OB | HoBBIX MIPUHITAIIAX 3amuTa

CpeacTBa OLeHNBAHMS

3amyTa  J1a00paTOPHBIX
pabort

xomnouenTos MCT u
HCIIOTB3yEMBIX
MarepuasoB

1a00paTOpHBIX padoT

CornacoeaHa Ha noptane Ne 7509




1. Komnerenuus OIIK-1 - cnocoOHOCTh IPEACTaBIATh aJ€KBaTHYIO COBPEMEHHOMY YPOBHIO
3HAHUNM Hay4YHYIO KapTHHY MHpa Ha OCHOBE 3HAaHUA OCHOBHBIX IIOJIOKEHHH, 3aKOHOB M METOIOB
€CTECTBEHHBIX HayK U MaTeMaTUKH

O6HIH€ XapaKTEPUCTUKHA ImoKazarejle u KpUTEPUCB OLCHUBaHWA KOMIICTCHIWH IIO OJTallaM

IIpUBEACHBI B TabmuIe 5

Tabnuma S — O0mue XapakTepHCTHKH NOKa3aTeseil H KpUTepHeB OLeHUBAHUS KOMIIETCHIIUH

II0 3Tanam

IToxa3zarenu u

3HarTp Ymers Baaners
KpHTEepUH
Ob6mnamaer
baxTHyecKIMHU u | Obnamaer puanasonoMm | Kortpommpyer
.. | TeopeTHYeCKUMU IPaKTHYECKUX YMEHHH abo IIPOBOZIUAT
OtnuyHo  (BHICOKHIA p p ™ > | PEVOTY: P
GBEHE) 3HaHWSIMM B Ipefenax | TpeOyeMbIX JUISL | OILICHKY,
yP M3y4aeMOH OONacTH C | Pa3BUTHUS TBOPYECKHX | COBEPINCHCTBYET
IIOHUMAaHUEM  TpaHMIl | pPEIIeHHUH METOJUKY paboThI
IIPUMEHUMOCTH
Beper
Ob6namaer nuana3zoHOM p
. | OTBETCTBEHHOCTH 3a
3Haer GbaxTel, | IPaKTHYECKHX YMEHH,
3aBepllIeHue 3a1a4 B
., | IPHHIMIBI, IPOIECCH], | TpeOyeMBIX TUTSI
Xopomo (6azoBbIi HCCIIEIOBaHUY,
o0mue  NOHATHA B | peleHHs
YPOBeHb) . IpUCIOCca0IMBAET
mpenenax  H3ydaeMoU | ONpeneleHHBIX
CBOEC IIOBEJEHHE K
obnactu npobiem B obmacTu
oOcTosATeILCTBAM B
HCCIIETIOBAHHS
pemenun npobieM
Obnamaer OCHOBHBIMH
Pa6oraer Ipu
YnoB1eTBOPUTEILHO Obnamaer 0a30BBIMH | YMEHHSIMH, Tpelye- —_—
(TOpoOroBbIii ypoBeHb) | OOIIUMHU 3HAHUAMHA MBIMHA UL BHIIONHEHAS |
HaOIIOneHu !
IIPOCTHIX 3a/1a4
@opmyaupoBKA moKa3aTelNell B KpuTepHeB onennsannd komoerenuus OMNK-1 npusesena B
Tabauie 6.
Tabmuna 6 — XapaKTepHCTHKH MOKa3aTellell M KpPHTepHEB OICHHBAHMS KOMIIETEHIHH IO
Tanam
Iloxka3arenun u
3HaTh Ymersn Bnapersn
KpHUTepHH
3HaeT OCHOBHEIE YMeThb COOTHOCHTE Buaaners
;I}I)ggopm U 3JIEMEHTHI SEMEHTE METOIUYECKIM
N IIPUYUHEI HX
O1im4HO (BBICOKMIA - TP MHUKPOJJIEKTPOHHUKH C R
paboThI, OCHOBHEIE JOCTaTOYHBIM JJIS
YPOBEHb) BO3MOXKHOCTSIMH
TEXHOJIOTHH pacueToB OCHOBHBIX
H3rOTOBIICHHS anemenTos MCT XapaKTEPUCTHK

airemenToB MCT

sneMeHToB MCT
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Biageer

VYMmeeT OIICHUBATH MaTr€MaTru4eCKuM
3naer
} aeT OCHOBHEIE P a— anmaparom,
Xopomo (6a30BbI1ii IPHOOPHI U 3EMEHTEI JOCTaTOYHBIM IS
XapaKTEPUCTUKH
YPOBeHb) MCT, npuHIHUIE HX CT OLICHUBAHHS
paboTe! amementos M IIpEeeTHHbIX
XapaKTEePUCTHK
npudopos MCT
Bnaneer
VYMeer KauecTBEHHO o
HEKOTOPHIMH
3HaeT IpUHIIUIIEI OUCHHBATH IPHEMaAMHU OICHKH
YnosaerBopureasHo paBoTs HERTOPEK BO3MOXXHOCTH P et
o BO3MOXXHOCTEH
(MoporoBeIii ypoBeHb) p (mpenenbHbIE
anemernToB MCT anemerToB MCT mox
XapaKTEPUCTUKH ) M ——
M
anemesToB MCT i
CHeIHaInCTa

2. Komnerenmus OIIK-7 - cliocoGHOCTb yYHTEIBATH COBPEMEHHBIE TEHICHIHH pa3BUTHUSA

OJICKTPOHHUKH, H3MepHTeHBHOfI U BEYUCIUTEIBHON TCXHHUKH, HH(bOpMaIII/IOHHI:»IX TEXHOJIOTHUH B

CBOEH MPOGhECCHOHATEHOM JIEATEMHHOCTH.

O6HII/IC XapaKTEpUCTHKHU MOKazarelel u KPUTEPUEB OICHHBAHHA KOMIIETCHIIMM IIO J3Taram

[IPUBENEHE] B Tabaume 7.

Tabauna 7 — O0mue XapaKkTepHCTHKY N0Ka3aTeledl H KPUTEPHEB ONEHNBAHUS KOMIIETEHIHH

o 3TanamMm

Ioxazarenn u

3Harhb Yvmern Baaners
KpHUTepUH
O6mamaer OO6mamaer [aMana3zoHOM
(bakTHIeCKUMHI 4 | mpakTHdecKux ymeHmi, | Kontpommpyer
. | TeopeTmyeckuMu TpeOyeMBIX IS abo MIPOBOIUT
Otrinano  (BBICOKHIA P Peby pabory, p
) 3HaHMAMH B IpefeNnax | pa3BUTHS  TBOPYECKHX | OLIEHKY,
OBeHb . .
yp Hu3ydaeMoll o0nacTu ¢ | pelneHwit, COBEPIICHCTBYET
[IOHMMaHHEM  TpaHHI | abCcTparupoBaHUS JIeACTBUS pabOTHI
IPUMEHUMOCTH mpo0ieM
bepert
O6nagaeT OHana3OHOM P
3 b PR x| OTBSTCTBEHHOCTE 32
HaeT aKThl, | IPAKTH
’ P BVeMELX yM ,HJD; 3aBEpIICHHE 3a1ad B
. | mpumHIMIEL, Dpomecchl, | T ME:
Xopomo (6a3oBbIi P > P > | TPEYY HCCIIEIOBaHUH,
of0mme  TOHATHS B | peIIeHHA
YPOBEHB) . J— MPHUCIIOCA0IHBaET
3y4aeMoi | OIpe
ngenenax u3yd p6I[ 5 ofmacty | CBOS TOBENeHHE K
mpobiremM
ObIacTH P 00CTOATENBCTBAM B
HCCIICTIOBAHMS
peneHuu mpoodieM
v 06 6 - Ob6mamaer ocHOBHEIMH | Paboraer pu
JIaaeT a30BE
AOBACTBORRTCIERD 5 A A YMEHUSIMH, Tpebye- | mpsmom
0o0IIMMU 3HAHUSMH
(moporoBLIA ypoBeHE) m MBIMH U1 BEIIOJHEHUS | HAOIIONCHHH
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IMMPOCTHIX 3a4a4

Taoauma 8 -
ITamax

Xapam*epncnnm nokasarejei u KpUTEpHUEB OLCHHUBAHHSA KOMIICTCHIIHH HA

IHoxazarenu u
KPHUTepHH

3HaTh

Yvers

Baangern

O1ianaHo (BHICOKHIT
YPOBEHb)

3HaeT COBpEeMEHHEIE
TEHICHIIUY Pa3BUTHUS
3JIEKTPOHHKH,
U3MEPUTEIBHON U
BBEIYHCIIUTEIBHOU
TEXHUKH;

YMeeT HCIOIB30BaTh
COBPEMEHHEIE IPUOOPEI
JIIEKTPOHUKH U
BBIYHCIIMTEIILHOU
TEXHUKU B CBOEH
npodeccrHoHaTBHOM
JIEeATEIbHOCTH

Baageer naBrIKaMu
paboTEI ¢
COBPEMEHHOU
HA3MEPUTEIILHON U
BEIYUCIIUTEIIbHON
TEXHUKOH

3HaeT OCHOBHEIE

Ymeer pabotats ¢
npubopamu

Buaapeer maBbixaMu

pubOpPEI U SMEKTPOHHKH I paboTsI ¢
. BEIYHCITUTEIBHYIO - HEKOTOPBIMH
Xopomo (6a30BbIii BBIYUCIIUTEIHHON P
iy TEXHUKY, N ——- OCHOBHBIMH
T
yp HCIOIB3YEMYIO IIPH npubopamu u
pabore ¢ aneMeHTaMu mpoGeccHoHanbHOR BBEIYKCIIMTENHLHOR
MCT AEATEIBHOCTH TEXHUKOHN
3HaeT HEKOTOphIe
YMeeT pemars mpocThie o
IIpUOOPHI U Brnaneer metonukoit
BBIUHCIIATENLHYIO 3a/1arIH 110 BEIOOPY abOTHI Ha MTPOCTHIX
YoosierBopuTeabHO ——— HEOOXOIUMBIX P 6 P
e pubdopax 1o
(moporoBeIii ypoBeHs) Y IpAOOPOB IMEKTPOHUKH PHbOP A
HCIIOJIE3YEMYIO B . HabroneHneM
. ¥ BEIYHACIUTEIILHON
KOHKPETHOM CIEIUaINCTa
TEXHUKA
JEATETHHOCTH
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3. Komnerennma ITK-2

T'otoBHOCTE IPOBOIUTE 3SKCICPHMEHTAIBHBIE HCCIIETOBAHUS IIO

CHHTC3y MW aHaJIM3y MaTepHallOB M KOMIIOHEHTOB HAHO- H MHKpOCHCTeMHOﬁ TEXHHUKH O6mne
XapaKTCPUCTHUKHU II0Ka3arejaeu | KPHTEPUEB OLCHHMBAHUA KOMIICTCHIIMM IO 3Tallam IIpUBEICHBI B

Tadsmie 9.

Tabauna 9 — O6mme xapakTepHCTHKY MOKa3aTeNeil M KPHTepPHEB ONEHUBAHHSI KOMIIeTeH UM

IIo 3Tanam

Ilokazareau u

3HaTh Ymers Baapers
KPHUTEePHH a
Obnanaer
daxTrgeckuMu u | Obmamaer nmanazoHoMm | KonTpomupyer
.. | TeopeTHyecKuMH [IPaKTUYECKUX YMEHHM abor IIPOBOJIUT
Otrmmyao  (BBICOKMIA P p ™ | P % POBO
i 3HaHWSIMHU B IIpenenax | TpeOyeMbIX IUISL | OLICHKY,
P U3yJaeMod O0NacTd C | pa3sBHTHS TBOPYECKUX | COBEPIICHCTBYET
OHMMAHWEM  TPaHMI | PEIICHHIMA METOIUKY pabOThI
IIPUMEHUMOCTH
Beper
OOmamaer muamazoHOM p
., | OTBETCTBEHHOCTH 3a
3Haer (GaKThl, | IPaKTUYECKUX YMEHMIA,
3aBepIICHUE 33139 B
.. | IPHHIMIEL, IPOIECCH], | TpeOyeMBIX TUTS
Xopomo (0azoBbIH HCCIIEOBaHNH,
o0Imue  TOHATHS B | pEIIeHHS
YPOBEHB) . IIPUCIIOCA0IMBAET
Opefenax  HM3y4aeMoOH | OmpenereHHBIX
CBOE IIOBEIEHHE K
oOactu npobinem B obmacTu
00CTOSTENIECTBAM B
UCCIICIOBAHMUS
pelueHuu npobiem
Obnamaer OCHOBHBEIMH
Pabotaer pH
VYNoBI€TBOPUTEIHHO Obnamaer  6a30BBIME | yMEHHAMH, Tpebye- IpsIMOM
roBbIii ypoBeHb OOIMMU 3HAHHUSIMHA MBIMH JUI BBIIIOJTHEHUS
(moporose1ii yp ) - A HaOIIONCHUH

IIPOCTHIX 3a1a4

noRazar

o)
o
o
P
¢
’“1?25
¢ 4

IYIMPOBKA
TS z’} nuue 10.

¢JeH H KpPUTEpPHEB 0L

ISR
L o386 43

BAHUY KOMIOeTeHUMHY 11

Tabmauma 10 — XapakTepuCTHKHU MOKa3aTesleii 1 KPUTEPHEB OLEHHBAHHMSA KOMIIETEHUHH II0

JTanam

Tloxkazarenau u
KpUTepHun

3HaTh

Ymern

Baamers

3HaeT METOOUKHA

Yvmern IIpOBOOUTH
OKCII€EPUMCHTAJILHEBIC

Baaners HaBoikaMu

paboTHI IO
. SKCIIEPUMEHTAIBHBIX HCCIIEIOBaHUS 110
OTtnugHO (BHICOKUH = HCCIIETOBAHHUIO
UCCIIEIOBaHUN CHHTE3Yy U aHAJIU3y

YPOBEeHb) MaTepHaJIOB
KOMIIOHEHTOB U MaTepUajioB U N —

Mmarepuanos HuMCT xomnoreaToB HUMCT HuMCT

3HaeT METOIUKH YmeeT IPOBOIMTE U Bnapeer

Xopomo (0a30BbIi
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YPOBEHB) 9KCIEPUMEHTATIBHBIX aHaJIM3UPOBATH HEKOTOPHIMH
I/ICCJICI[OBaHI/Iﬁ Pe3YJIBTaThI HaBbIKaMHU
HEKOTOPHIX (OCHOBHBIX) SKCTIEPHMEHTATBHBIX 9KCIIEpUMEHTAIBHBIX
npubdopoB HUMCT . HCCIIEOBAHUHI
HCCIICIOBaHMH
npudopo HuUMCT
npubopo HuMCT
3HaeT 6a30BBIC MosxeT mpoBOIUTH
_ Ymeer npoBoauTE
METOIUKH HCCIICZIOBAHUS
YnoBaeTBOPUTEIHLHO JNIeMEHTapHbBIE
I SKCIIEPUMEHTATBHBIX npubopos HUMCT
(moporoBelii ypoBeHb) 9 HCCIIE0OBAHMS
UCCIIEIOBaHMMI oJ] HabImoneHueM
xomrioEeHToB HUMCT
xomroEeHTOB HUMCT CIenuanicTa

3 TunoBble KOHTPOJIbHBIE 32TAHUS
Jlns peanu3aliiyl BBIIICNIEPEUHCICHHBIX 3a1a4 OOyYeHHs HCIIOJIB3YIOTCS, HEOOXOMMMEIE IS

OLUCHKM 3HAHWW, YMEHMMN, HABBIKOB, XapaKTEPU3YIOIIWX 3Tambl (OPMHPOBAHHS KOMIIETCHIHHN B
IpOLIECCEe OCBOEHHS 00Opa30BaTeNbHOM NPOTrpaMMBbI, B COCTAaBE: TECTBI, NOKJIAABl M COOOIICHHS,
IIPaKTHYECKUE 3aJaHus, JabopaTopHbIe paOOThI, SK3aMeH.

Tunosele 3ananys WM WHBIE MaTepHANIbl, HEOOXOMUMBIE IS OLEHKH 3HAHMI, YMEHHI, HaBbIKOB
U OIbITa AESTENPHOCTH, XapaKTEPU3YIOMKX 3Talbl (GOPMHPOBAHHS KOMIETEHIMA B IIpoIecce
0CBO€HU: 00pa30BaTeIHHON IIPOTPAaMMEI, B COCTABE:

3.1. [doxumaael m coodmeHHsl Mo Marepuagam :kypuaaa «Hamo- m MEKpocucTeMHas
TeXHHKA»:

1) Tamymxos A.M., Iloramop AJM. Caypos A.H. Mozemuposarre BHOPOPE30HAHCHBIX
HAHOJJICMEHTOB I CBEPXYYBCTBUTEIBHBIX yCTPOUCTB KOHTpOss Maccel HUMCT, Ne2, 2008.-c.8-
12

2) Jparysos B.II, Ocreprax .M. DnekrpocTarWdeckwe B3amMoneicTsius ¢ MDOMC ¢
IJIOCKONIIapaJIeTIbHBIMK  dNlekTpodaMu. Yacte 1.Pacuer emkocteil. Hano- w MukpocucremHas
texauka, Ne 7, 2010.-¢.37-41

3) JparyroB B.II, Octeprax J[.M.DnekrpocTarudeckue B3amMomeiictsuss B MOMC ¢
IUIOCKONIapaJUIeIbHBIMU dNIeKTpogaMu. Yacts 2. Pacuer amextpocrarmueckux cun HuMCT, Ne 8,
2010.-c. 40-47

3.2. TecThI IO CIEqYOIIAM pa3aeaam:

1) YyBcTBUTENbHBIE 3TEMEHTHI I MHKpocucTeMHO#H Texmmku (MCT): IIbe30pe3HCTHBHEIE H
IIBE303ICKTPUYCCKUE TyBCTBUTENBHEIE 31eMeHTH! (UD), pe3oHancHble UD;

2) Cencopuble xoMnoHeHTE! MCT: CeHCOpBI TeMIeparypsl, MArHHTHOTO OIS, YCKOPEHHH,
MHKPOMEXaHUYECKUE THPOCKOIIEI;
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3) Axcenepomerpst s MCT: MEKpoMexaHHIECKHIE aKcenepoMeTpsl L- u R-Tuma, aKCeJIEpOMETPEI
C HarpeBaeMo# MJIACTUHON HIIM HarpeBaeMBIM Ia3oM;

4) AKTIOaTOpPBI: MEKpOMEXaHHYECKHE KIIOYH, HHTErPATbHBIE MHEKpO3epKalIa 1 MHKDOJBUTATEITH.
3.3. TeMbI HpAKTHYECKUX 3aHATHIA:

1) QyBcTBHTENBHEIE 2neMenTEL (D) Ha mbe303ddexTe, emrocTHEE UD;

2) PacueT MOMEHTOB HHEPITHHU KOHCOJIEH Pa3IuIHOTO MPOMIILS;

3) KoHcTpyKimu v NpHHEIMIIEI PaGOTHL AATIMKOB TEMIIEPATYPhl, MATHHTHOTO TIOJI, IIEpEMETIEHUI;
4) MukponBurareny: 3MeKTpOCTaTHIeCKue (IUIAHAPHEIE) U ITHe303IeKTPHICCKHE;

5) AKTIOATODEL: TEPMHYECKHE, IE309TIeKTPUYECKHE, SNEKTPOCTATHIECKHE, MATHUTHEIE,

6) I'mpockonsl: BUOpPAITMOHHBIE THPOCKONE! L- 1 R-TuIa: IpuHIAN NeiCTRYS,

7,8,9,10) Obcyxnenune TOKIanoB, CAETaHHBIX CTYACHTAMH II0 Marepuanam xypaana HuMCT.
3.4. JIaGopaTopHble padoThI:

1) UccnenoBanne KOHCTPYKITME B XapaKTEPUCTHK CTPYHHOTO aKCEIePOMETPa;

2) UccnenoBanre qUHAMUYECKUX XapaKTEPHCTHK KAHTUIIEBEDA.

3.5. Ix3ameH:

IIpumeps! OuneroB Ha 3x3amene mo ®OMCT:

1) a) IIse30pe3uCTUBHBIC YyBCTBUTENBHBIC JIEMEHTEL,

6) DnmexTpocTaTHYeCcKUe NaTIUKI YCKOPEHIH

B) YCTpOMHCTBO M IPHUHIINI pabOTHI Fa30BOro xpoMarorpada.

2) a) IIpuaIun paboTel BHOPaIIMOHHOIO THPOCKOIIA;

6) UuTerpanbable MEKpO3epKaja: yCTPORCTBO U IPUHIUI padoTH;

B) DJIEeKTpoCTaTHuueCcKue MaHapHble MUKPOIBUTaTEIH.

4 MeTonn4decKne MaTepHuaJIbI

Jlns obecrieueHns mporecca 00ydeHNs U pelleHus 3a1ad 00y4eHHUs HCIIONB3YIOTCs CIIENYIOIIHIEe

MaTepHaIBL:

4.1 OcHoBHas JUTEpaTypa

4.1.1. Myxaues B.A. ®usudecKrie 0CHOBBI MUKPO- X HAHOCHUCHTEMHOM TEXHHMKH. — YuebHOE
nocobue.- Tomck: TYCVP, 2016.- 192 c.- [anekrponHsLi pecype] — http://miel.tusur.ru/
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4.1.2. WrmaroB A.H. MuKpPOCXEMOTEXHHKAa W HAHOJIEKTPOHHKA.- Y4UebHOEe IocobHme. —
CII6:m31.«JIamby, 2011.-528 c.(4 3k3.)

4.2 JlonoTHUTEIbHAS JATEPATYPA

4.2.1. Slumu K.J1., Jlananues E.B. AHMI0-pycCKuUii TEPMUHOIOTHYECKHH CIIOBAPh 110 MHKPO-
U HaHOCHCTeMHOH TexHHKe//Hano u MukpocuTemuas texuuka, 2006, Nel-12, 2007, Nel-11

4.3 YyeOH0-MeTOAMYECKHE MOCO0US B NPOrPaMMHOE 00ecredeHne

4.3.1. Myxau€s B.A. Qusmdgeckue OCHOBEI MHKPO- M HAHOCHTEMHOH TEXHHKH:Y4eGHO-
METOJHYECKOE TOCOOKE MO ayIUTOPHBIM IPAKTHUCSCKUM 3aHSTHSIM U CAMOCTOATENBHOM paboTe M
CTyI€HTOB HanpapieHus moarotoBku 28.03.01 «HaHoTexHONOrHH U MHKPOCHCTEMHAS TEXHHUKAY.-
Tomcx:TYCVYP, 2014.- 18 c. - [anexrponHsIi pecypc] - http://miel.tusur.ru/

43.2. MyxaueB B.A.Ousmdyeckue OCHOBEI MHKPO- M HAHOCHCTEMHOW TEXHHKIL
Meromudeckue ykasaHus 1O BBIIONHEHHIO J1aGOPaTOpHEIX paboT IS CTYIEHTOB HaIlpaBIICHUS
28.03.01 «HaHOTEXHOIOTHH U MHKPOCHCTEMHAs TeXHUKa».- Tomck: TYCVYP, 2015.- 23 c.(25 7k3.), -
[>mexTpoHHEI pecypc] - http://miel.tusur.ru/

4.4 basel 1aHHBIX, HH)OPMALHOHHO-CIIPABOYHbIE H IOUCKOBBIE CHCTEMBbI

4.4.1. Hauorexmonormm ® HaHOMarepHausl. — (elepanbHEIH  HHTEpPHET IopTa:
http://www/portalnano.ru/. )

4.4.2. ExXeMeCSYHBIH MEXIUCIUIIIMHAPHEIA TEOPETHYECKMH M IIPHKIATHOMN Hay4HO-
TEXHUYECKUH XKypHaI «Hano- u MHKPOCHUCTEMHAS TEXHUKA.-
http://www.microsystems.ru/about.shtml

4.4.3. ExxeMmecsauHBIH sxypHaI «Poccuiickre HaHOTEXHOIOTHM Y.~ http://www.nanorf.ru/.
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