MUWHUCTEPCTBO OBPA3OBAHUSA 1 HAYKH POCCUMCKOM ®EJEPAIIUN

denepanbHOE TOCYIAPCTBEHHOE OFO/KETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICIIEro 00pa30BaHUs

«TOMCKHM T'OCYJAPCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIEHUSI
N PATTUOATEKTPOHUKN» (TYCYP)

F?_T":j m TUSUR YTBEPXKJAIO
UNIVERSITY TpopekTop no y4edHoii padore

Moy saauT NOANTHCAS SARETIOHHEOR 10Nk
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn L.
LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYASI ITIPOTPAMMA YUYEBHOM JUCIUATIIMHBI

METOAbI AHAJ/IN3A U KOHTPOJIA
HAHOCTPYKTYPUPOBAHHBIX MATEPUAJIOB U CUCTEM

YpoBeHb 0CHOBHOI
00pa3oBaTeIbHOIM MporpaMMbl  OakajgaBpuaT

Hanpapienust noaroToBKu 11.03.04 «D1eKTPOHMKA ¥ HAHODJIEKTPOHUKAY

HaHpaBJ’[eHHOCTb (l'lpO(l)I/IJ'lb) nporpamMmmabl MI/IKDOBJ'ICKTDOHI/IKa U TBEPAOTCIbHAA 3JICKTPOHHUKA

®opma o0yueHHUsI ouHas

daKyJbTET 21eKTPOHHOM TexHuku (PIT)

Kadenpa (bu3ruecKoit 3aeKTpoHuKH (PI)

Kype_ 4 Cemectp_ 7

Yueonblii njian naoopa 2013 roaa.

Pacrlpe)le.ﬂenne paﬁoqero BpPEMCHH:

— (o] (a2} < w o o~ -} 5
=g |g|e|e|e|e|& || B
Ne Buap1 yueonoii padoTsl g g g g 2 2 2 2 5 =
= = = = = = = = 2 =
-5 -5 -5 -5 -5 -5 -5 -5 =
Q Q Q Q Q Q Q Q =
1. | Jlexknun 36 36 | 4aca
2. | JlaGopaTopHblie paGoThI 16 16 | 4acoB
3. | lIpakTyeckne 3aHATHSI 20 20 | 4acoB
4. | Kypcosoii npoexrt/padora (KPC) (aynuropnasn) - - 4acoB
5. | Bcero aynuTOpHBIX 3aHATHIA (Cymma 1-4) 7 77 | 4acoB
6. W3 Hux B MHTEpaKTHBHOM (popme 6 6 JacoB
7. | CamocronTenbnas padora cryaentos (CPC) 7 72 | yacos
8. | Bcero (0e3 x3amena) (Cymma 5,7) 144 144 | 9acoB
9. | Camoct. padoTa Ha IOATOTOBKY, CAAa41y 9K3aMeHa 36 36 | JacoB
10 O0was Tpya0eMKOCTh (Cymma 8,9) 180 180 | 4acos
(B 3a4eTHBIX eTUHHUIIAX) 5 5 3E
JOx3aMeH__7  cemecTp
Tomck 2016

CornacoeaHa Ha noptane Ne 1420



Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 73 or« 8 » 9 2016 1|

JIuer corjiacoBanmii

Paboyas mporpamma coctaBieHa ¢ yueroMm TpeboBanuii @eaepansHoro ['ocymapcTBeHHOTO 00pa3o-
BaTeIbHOrO craHgapra Bbicuiero oOpazoBanus (PI'OC BO) mno HampaBieHHIO MOATNOTOBKU
11.03.04 «DnexkTpoHHUKa U HAHOYJIEKTPOHUKa» (kBaauduKkauys (CTeNeHb) OakaiaBp), YTBEPKICHHOTO
npukazoM MunncrepctBa oOpaszoBanus 1 Hayku Poccuiickoi @eneparuu ot 12 mapra 2015 1. Ne 218,
paccMoTpeHa U yTBEpKJeHa Ha 3acelaHuu Kadeapbl PU3NYeCcKOi SIEKTPOHUKH OT « _ »

201 r., npoTokon Ne

Paspaborunk:
[Ipodeccop xadempsr DD / C.B. CmupHoB
Houent xadenpsr OO / N.A.Yuctoenona

3aBenyrommii kadeapoi
[Tpodeccop xadempsr DD / [LE. Tposn

Paboyas mporpamma cornacoBana ¢ ¢GakyIbTeTOM, MPOPHIMPYIOMIEH U BBIMTyCKaromeh kaden-
paMu HarpaBJICHUA IIOATOTOBKH.

Hexan OOT / A.W. Boponun
3aB. mpopuIMpyroniei

Kadeapou [ O)6) / [LE. Tposn

3aB. BhITyCKaIoEen

Kadeapou [ O)6) / [LE. Tposn
JKCNepThI:

[Ipencenarenb METOOUYECKOM

koMuccuu ¢axkynprera GOT / N.A.Yuctoenona

[Ipencenarenb METOUYECKOM
koMuccuu kapeaps GO / N.A. Yuctoenosa
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1. HEJIX U 3AJAYHU JUCTIUATTJIMHBbI

Henpto m3ydeHHs TUCHUIUIMHBI «METOobI aHalu3a U KOHTPOJIS HAHOCTPYKTYPHPOBAaHHBIX MaTEpHAIIOB
U cucTeM» siBIisieTcs popMUpOBaHKE 3HAHUI B 00IaCTH DKCIIEPUMEHTAIBHBIX METOJIOB UCCIICIOBAHUS COCTaBa,
CTPYKTYPBI, (PU3HKO-XUMHUYECKUX, ONTHUECKAX U CIIEKTPAJIbHBIX CBOMCTB HAHOMATEPHAJIOB 1 HAHOCHUCTEM, YC-
BOeHHE (yHIAMEHTAIBHBIX MPHHITUIIOB, HA KOTOPBIX CTPOUTCS (PYHKIIMOHHPOBAHUE MPUOOPOB LIS HCCIIETOBA-
HUH, (opMHpOBaHKE Yy 00yJaroNuXcs o0enpodeccnoHaIbHbIX H TPO(PECCHOHATBHBIX KOMITETCHITHH.

3agadelt U3ydyeHUsT TUCIUTUIAHBI SBIISETCS 3HAKOMCTBO C KOHCTPYKIIMEH HMCCIIEIOBATEIbCKOM ammapa-
TYpBI, YCIOBUSMH DKCILTyaTallld, COBPEMEHHBIMUA METOJIAMU HCCIICIOBAHHA, OCBOCHUE CTYJCHTAMH OCHOBHBIX
MPHUHIUIIOB paboThI ¢ MPUOOpaMH, TTONyYSHHE MPAKTHYECKUX HABBIKOB TIPH ITPOBEIICHUN UCCIIEIOBAHUH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

B cootBerctBum ¢ OIIOII nucrummna «MeToasl aHAIM3a U KOHTPOJISl HAHOCTPYKTYPHPOBAaHHBIX Ma-
TEpUAJIOB U CHCTEM» OTHOCHTCS K BapHaTUBHOM 4YacTH 0Opa3oBaTEeIbHOM MpOrpaMMbl OakalaBpuaTa 1o Ha-
npasneruio 11.03.04 «3nekTponnka u Hanodnekrporuka» (b1.B.OJ1.11).

Wzyuenne naHHON AMCIMILIMHEI 0a3upyeTcs Ha 3HAHUU CIICAYIOIIUX AUCIUILINH: MaTeMaTHKa, QU3nKa,
XMMUs1, KBAHTOBAs MEXaHUKa, (U3MKA KOHICHCHPOBAHHOTO COCTOSHUS, (PM3UKA TONYIPOBOJHUKOB, TEXHOJO-
T'USl MaTepPUaJIOB MUKPO- M HAHODJIEKTPOHUKH.

OCHOBHBIE TTOJOKEHHSI UCIHUIIIMHBI JTOJDKHBI OBITh UCIIOJIb30BAHBI B TAIILHEHUIIIEM TP M3YYEHUH Clie-
TYIOINX JUCHMITINH: TEXHOIOTHS KPEMHHUEBOH HAHOAIEKTPOHHUKH, IPOLIECCHl MUKPO- U HAHOTEXHOJIOTHH.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI

3.1. U3yyeHnune TUCOMIJIMHBI HATIPABJIEHO HA GOPMHUPOBaHNUE Y 0AKAIABPOB CJIAENYIOIIUX 00ULenpo-
geccuonanvnvix (OIIK) u npogheccuonansnvix (IIK) komnereHumii:

- CIIOCOOHOCTBIO HCIIONB30BaTh OCHOBHBIC MPHEMBI 00Pa0OTKH U MPEJCTABICHUS SKCIIEPUMEHTAIBHBIX
nauubix (OIIK-5);

- CITIOCOOHOCTBIO aPTYMEHTHPOBAHO BHIOMPATH U PEATM30BHIBATh HA MPAKTHKE () (HEKTHBHYIO METOUKY
SKCTIEPUMEHTAIILHOTO HCCIIEOBaHMSI TapaMETPOB M XapaKTEPUCTUK MPUOOPOB, CXEM, YCTPOHCTB U YCTaHOBOK
ANIEKTPOHUKH U HAHOAJIEKTPOHHUKH Pa3UiHOro GpyHKIMoHansHoro HasHaueHus (I1K-2).

3.2. B pe3ysibTare H3y4eHUs AUCHHUIJIMHBI 0aKAJABP A0JDKEH:
3HATh:
(m3HYecKre IPUHITUIBI OCHOBHBIX 3KCIIEPUMEHTAIBHBIX METOJIOB MCCIICOBAHHS MaTEPHAJIOB M CTPYK-
Typ, UCHOJIB3YEMbIX B (PU3MKE U TEXHOJOTUH HAHOIJICKTPOHUKH, YCIIOBUS PEeaanu3allii U TPaHMIIbI IPUMEHECHUS
3THUX METOOB; TCHICHIIUH Pa3BUTHS METOIOB XapaKTepU3allid MaTePUAIOB U CTPYKTYP HAHO- U MUKPOCHUCTEM;
yMeTh:
BBIOMpATh ONTHUMAJIbHBIC METOIbl MCCACAOBAHUS M JUATHOCTUKYA HEOOXOJUMBIX CBOMCTB HAHO- M MHUK-
pocucreMm;
BJIA/IeTh:
MeToaaMH 3P PEKTUBHOTO MOMCKa WH(GOPMAIUK 110 COBPEMEHHBIM METOJIaM HCCIICAOBAaHUMN, O TEPCIeK-
THUBHBIX HalPaBJICHUIX PA3BUTUS YCTPONCTB VIS M3yUYCHHMSI U aHAJIM3a HAHOCTPYKTYP.
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4. OFbEM JUCIHUATIIMHBLI U BUJbI YYEBHOM PABOThHI

OO1m1ast TPyI0EMKOCTh AUCIUILUIMHBI COCTABJISET

5 3a4ETHBIX €IUHUIIL

Bun y4eOHoii padoThI Bcero yacos CeMe;TpH
AyIuTOpHBIE 3aHATHS (BCEro) 72 72
B Tom uncne:
Jlexmuu 36 36
JlabopaTopHbie pabOTHI 16 16
[IpakTHyeckue 3aHATHS 20 20
CamocTrosiTesibHas pa6oTa (Bcero) 108 108
B Tom uncne:
[TpopaboTka JIEKIIMOHHOTO MaTepHasa npH MoJro- 10 10
TOBKE K IPAKTUYECKHM 3aHSATUSIM
[ToaroroBka k 1a00paTOPHBIM paboTaM u 0hopM- 24 24
JICHUE OTYETOB U 3alluTa
[MoaroroBka K KOHTPOIBHON padoTe, TeCTHPOBa- 10 10
HUIO
BrinonHenne HHANBUAYAIBHOTO 3aJaHUS 10 10
BrinonHenne HHANBUAYAIBHOTO 33 JaHUS 18 18
Bun npomexxyrouHoii aTrecraryu (3K3aMeH) 36 36
00611121 TPYTOEMKOCTD, Yac 180 180
3auerHsble EnuHumm 5 5
5. COJEP)KAHUE JUCLMIIIMHbBI
5.1. Pa3znesbl AMCHMIUIMH M BUIbI 3AHATHH
) «
E — :: . é < (23
No = g2 = g s E g ®opmupyemMble KOM-
- HaumenoBaHue pa3jesa AUCHMIVINHBI g |5 S| = = e X e neTeHIuH
n/n S | 28| &5 8¢z 8 (OK, TIK, TICK)
= = 5 3) - ? ?
= Q
1. | BBenenune 1 - - - 1 OIIK-5, TIK-2
2. | OOBEKTHI U METOIBI HCCIIETOBAHUI 4 - 1 8 13 OIIK-5, TIK-2
3 3ﬂeKTqueCKI:Ie W ONEKTPOXUMHHUECKHE METObI | 4 4 19 34 OTIK.S, TTK-2
WCCIIEeJOBAaHUH HAHOCTPYKTYP
4. | Onruueckre METOIbI HCCIEIOBaAHMS 5 4 7 19 35 OIIK-5, TIK-2
5. PeHTreHoBcKkre METOMBI UCCIIEAOBAHUS CTPYKTYPHI 5 i 1 14 20 OTIK.S, TTK-2
U COCTaBa MaTEpPHAJIOB
6. | SlnepHO-pu3HUecKue METOBI aHATU3A 4 - 1 14 19 OI1K-5, TIK-2
7. | DnexTpoHHas U MOHHAs MUKPOCKOIUS 5 4 1 10 20 OIIK-5, I1K-2
8. | AToMHO-cHJIOBasl U TYHHEIbHasi MUKPOCKOMHUS 5 4 1 15 25 OIIK-5, TTK-2
9. [MoaroroBka 00pa3lOB W AKCILTyaTalysl aHaJIHTH- 3 i 1 9 13 OTIK.S, TTK-2
YECKUX KOMIUIEKCOB
5.2. Conep:xanue pa3iesioB JMCUMILIUHBI (110 JTEKIIUSAM)
®opmupyembie
Ne HaumenoBanue Conepmanme pasaeion Tpynoem- KOMITETEHIIUH
n/n pa3aesioB KOCTb (4ac.) (OK, OIIK,
MK, IICK)
1. [Mpeamer aucuuruimHel U ee 3aaa4u. CBS3b TUCHUILIH-
Baerene HBI C JAPYTUMH pazaenamu Gu3ukd. COBpeMEHHOE CO- 1 OIIK-5, TTK-2
CTOSIHUE W TIEPCIIEKTHBBI pa3BUTHs (PU3UUECKHX METO-
JIOB HCCIIEAOBaHHM.
2. | O0wexTsl 1 MeToabl | Mccnempyemble CBOWCTBA HAaHO- M MHUKPOCTPYKTYp H 4 OITK-5. TIK-2
HCCIIEeIOBAaHUI MeTOJbl UX KOHTPOJs. CTPYKTypHBIE NIeEeKThl 1 METO- ’
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IIbl X MCCIIeNOBaHUN. BiusHue neekToB Ha 3JIeKTpH-
YyecKue, ONTUYECKUe, TEIJIOBbIE U MEXaHUUeCKUe CBOM-
CTBa MaTEpHaJIOB.
3. | Dnektpuueckue U | DneKkTponpoBOAHOCTh. KoOHIIEHTpalus HOcUTenel 3a-
aneKkTpoxumuueckue | pana. [lonBrmxHOCTe HocuTeneil. Bpems sxu3Hu Hepas-
METOABI HCCIEeN0Ba- | HOBECHBIX HocuTenei. IloBepxHOCTHAsE MPOBOJUMOCTD
HUM HAHOCTPYKTYp 1 TIOBEPXHOCTHAs KOHIIGHTpaLUs HOCUTeNeH 3apsana. 4 OIIK-5, TIK-2
BonbT-(hapasnble XapakTepUCTUKU IIOTYPOBOIHUKO-
BBIX CTpyKTyp. HMccnenoBaHue 3IeKTpOXUMHUYECKUX
TIPOLIECCOB HA MOBEPXHOCTH cTpyKTyp. [loisiporpadus.
4. | Ontnueckue MeTo- | DJNEKTpPOHHAs CIEKTpockomus. MonekynspHas CIek-
JIbl UCCTIETOBAHUS Tpockonus. CIIeKTpOCKONHS PaMaHOBCKOTO PACCESTHUS.
Onnuncomerpust. Ontudeckas Mukpockonus. Onrude- 5 OIIK-5, [IK-2
cKkasi po(UIIOMETPHS TIOBEPXHOCTH CTPYKTYp. KoHct-
PYKIUS U XapaKTePUCTUKHU HEKOTOPBIX YCTPONUCTB.
5. | PenrrenoBckue wme- | dusnueckue OCHOBBI METOAOB. PeHTreHodasHbIH,
TOJIbI WCCJIEOBAHMS | PEHTI€HOCIIEKTPalIbHBIA MeToabl. PeHTreHoBckas ¢o-
CTPYKTYpPBI M COCTa- | TOJIEKTPOHHAs cHeKTpockomnus. KoHCTpykus u ycT- 5 OIIK-5, TIK-2
Ba MaTEepHAaJIOB POMCTBO ammapaTypbl Al PEeHTreHo]a3oBOro W peHt-
T€HOCIIEKTPAJIBHOIO (JIEKTPOHHO30HAOBOT0) aHAJN3A.
6. | SAnepno- MeTonpl  0XKe-CIEeKTPOCKONHUH, MacC-CIEKTPOCKOIHS
¢u3nyeckue MeTo- | BTOPHYHBIX HOHOB M METOJIBI 00paTHOro pe3ephopioB- 4 OITK-5. TIK-2
JIbl aHAJIN3a CKOro paccesHus. M3MepeHre KOHIEHTpalUuu KOHIICH- ’
TPALMOHHBIX Mpodriell. AnmaparypHasl peaan3aiys.
7. | Dnexkrponnas u | TIpocBeunBarmas U pacTpoBas 3SJIEKTPOHHAsT MHKpPO-
HOHHAs MHUKpPOCKO- | ckomusl. CkaHUpYoas yIbTpa3ByKOBask MUKPOCKOIHSL. 5 OIIK-5, TIK-2
st AmnmnapaTypHas peanuzanus.
8. | AromHo-cunoBast u | YcrpoiicTBO U pu3HUecKre MPUHIUIBI paObOThl CKaHHU-
TyHHEJIbHAS MUKpO- | pytomiero TyHHenbHoro mwukpockomna (CTM). Bonbr-
CKOMHUs aMIlepHas XapaKTepUCTHKa TYHHEIBHOI'O KOHTAKTa
Meren — BakyyM - Metaiul. @opmyna Cummonca. Kon-
TpacT pabotsl Beixoga B CTM. YcrpoiicTBo u Gusnde-
CKHE OCHOBBI pa0OThI ONTHKO-MEXaHHYECKOI'0 aTOMHO- 5 OIIK-5. TIK-2
CHJIOBOTO CEHCOpa B KOHTakTHOM pexume. IIpumene- ’
Hue C3M ans uccinenoBaHusi MPOCTPAHCTBEHHOT'O pac-
IpeeseHus TeMIIepaTypbl MOBEPXHOCTH TBEPABIX Tel
U MHUKPORJIEKTPOHHBIX MPHOOPOB. MeTonbl BU3yaIn3a-
mun C3M wm3obOpakenmit. Cratudeckuii aHanu3z C3M
JTAHHBIX.
9. | IloaroroBka o00pa3- | [ToaroroBka 0Opa3IOB U IKCILTyaTAINSA AaHATUTHICCKUX
LIOB U 3KCIUTyaTalusl | KOMIUIEKCOB 3 OIS, TIK-2
AQHATUTUYECKUX
KOMILJIEKCOB

5.3. Pa3zgesbl JUCHUIVIMHBI M MEKIUCUMIIIMHAPHbIE CBS3U € 00ecneYnBAOIMMH (Tpeabl-
AYIMMHU) ¥ o0ecrieynBaeMbIMU (IOCIeYIOIMMHU) THCHUTIMHAMUA

Ne Ne paznesioB naHHO#M AMCOUIVIMHBI M3 Ta0a.5.1, 1151 KOTOPBIX
HaunmMenoBaHue o0ecreynBarONIux
Ne Heo0X0AMMO u3yueHue odecneyuBaommx (MpeabIayux) u odecre-
(mpeapIayIUX) U o0ecneYnBaeMbIX
n/n YiBaeMbIX (MOCTEAYIOIIUX) AUCIUTLIUH
(mocaeayromux) TUCHUILTUH
1 | 3] 4 [s5s]6]7[8]9 ] |
IIpemmecTByOMUe TUCIUATUIMHBI
1. | MaremaTuka +
2. | ®dusuka + + + +
3. | Xumus + T T T T T
4. | KBadroBast MexaHHKa + + +
®du3rka KOHIEHCUPOBAHHOTO COCTOS- + + +
5. A p + + + +
HUA
6. | ®u3uka NoITyNpOBOTHUKOB + + + + +
7 TexHoIOTHS MaTEpUAIOB MUKPO- H + + + +
" | HaHORNIEKTPOHUKHU
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Iocaexywnme 1MCUMNIMHBI

Texuonorusa KpeMHUEBON HaH K-

1. P anosIe + + + + + |+ |+ +
TPOHUKH

2. | Tlpoiieccbl MUKPO- M HAHOTEXHOJIOTUH + + + + +

5.4. CooTBeTcTBHE KOMIETeHIMI, (P)OPMHUPYEeMbIX NPH M3YYEeHMHU AUCHHUILUIMHBI, H BHI0B

3aHATHI
IlepeyeHnb KoM- Buapl 3ansituit ®opMBbI KOHTPOJISA
MeTeHIUH I Mp CPC
Pemenue 3aaa4u Ha npakTuyeckux 3aHaTusx. Jlomyck k JIP. 3amuTa otue-
OIIK-5 + + + ta 1o JIP. IIpoBepka KOHTPONIBLHBIX Pa0OT, pe3yNbTaThl TECTA. 3aIIUTa
UHIVBUAYATHHOTO 33 IaHUS
Pemenue 3aaau Ha npakTuyeckux 3aHaTusx. Jlomyck k JIP. 3amuTa otue-
TIK-2 + + + ta 1o JIP. IIpoBepka KOHTPOJIBHBIX PadOT, pe3yabTaThl TECTA. 3allUTa
WHAVBUAYATHHOTO 3aJIaHusl.

6. METObI 1 ®OPMbI OPTAHU3ALIUU OB YUYEHUSA
TexH0J10IMH MHTEPAKTUBHOI0 00y4eHUsI NIPU pa3HbIX (JopMax 3aHATHIH B yacax

dopMbI IIpakTHyeckne 3aHs-
p Jlekuuu (4ac) p Bcero
MeToanl THs (Yac)
Tecmui 6 6
HTtoro HTEpaKTUBHBIX 3aHATUN 6 6
7. JABOPATOPHBIA ITPAKTUKYM
Ne No pazgena Tpyno- Komnerenin
- JACLIMII- Tematnka 1a00paTOpHBIX PadOT €MKOCTb OK, OIIK,
n/n
JIUHBI (uac.) IK,IICK

UccnenoBanus WIS I HUSI KOHIIEH WM B IIO-

1. 3 1T poduis pacmpenerne OHIICHTpAI] 0 4 OIIK.5, TIK-2
JIYIPOBOJTHUKOBBIX HAHOCTPYKTYpax.
HccnenoBanue ONTHYECKUX U TE€OMETPUUYECKUX CBONCTB TOH-

2 4 KOCJIOWHBIX JMRJIEKTPUUECKUX MATEPUATIOB C IMOMOIIBIO CIIEK- 4 OIIK-5, TIK-2
TPpaJIbHOHN ITUIICOMETPHUH.
HccnenoBanne cocraBa u KTYPBl TOHKUX IUIEHOK C IIOMO-

3 7 8 . CTPYKTYPRI TO JICHOK € TIOMO 4 OIIK-5, [TK-2
IO AJIEKTPOHHOMN pacTPOBON MUKPOCKOITHH.
HccnenoBanue TOMOJIOTMMA HaH KT IIOMOILBIO OITHYE-

4 8 e PUI HAHOCTPYKTYP ¢ TOMOIIBIO OIITHHE 4 OIIK-5, TIK-2
CKOW ¥ aTOMHO-CHUJIOBON MUKPOCKOITHH.

8. IPAKTUYECKUE 3AHATUA (CEMUHAPBI)

T -
Mo | Nepasneaa nuc- TeMaTnka NpPaKkTHYECKUX 3aHATHI eMII)()(’)I:”)l"b Komnerenuuu OK,
n/n IUTLTHHBI p OIIK, IIK, IICK
(uac.)
Pacuer BHOT T
1. 3 acueT YIeNbHOro CONPOTHBICHHS W KOHUCHTPALHH 1 OIIK.-5, TTK-2
HOCHTeNeH 3apsja.
T HUE KOHIICH -
7 3 (@) penesente KOHUCHTPALMH 1 MO/IBUKHOCTH HOCH 1 OIIK.-5, TTK-2
Telnei 3apsiia MeTooM XoIua.
T HU BHOT -
3 3 Onpenenenue YACILHOTO CONPOTHBIICHHS 1 KOHIICH 1 OIIK.-5, TTK-2
Tpaluu HOCHTeNeH 3apsina MerooM Ban nep Ilay.
T HU BHOTO COIT -
4 3 OnpezeneHre yAeIbHOTO CONPOTUBIICHUS AITUTAKCH ) OIIK.-5, TTK-2
QIBHBIX CTPYKTYP YETHIPEX30HIOBBIM METOIOM.
On HHUE KOHIEH UU CB H i
5 3 pelneseHne KOHIIEHTPAIMU CBOOOTHBIX HOCHTEIEH 1 OIIK.-5, TTK-2
3apsiia METOJIOM BOJIBT-(hapaJHBIX XapaKTepPUCTHUK.
6. 3 Onpenenenne 3((HEeKTUBHON MacChL. 1 OI1K-5, TK-2
7. 4 OnpezeneHre CBONCTBA KPUCTAJUIOB. 1 OIlK-5, I1K-2
8. 4 OrmpenienieHre  KOHIEHTPAIMM HOCUTENEeH MeTOI0M 2 OIIK-5, TIK-2
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UK-snnuncomerpun.
9. 4 IIpocBeTnstomye TOKPHITHS. 1 OIlK-5, I1K-2
10. 4 OTtpakeHre MOoJIIPU30BAHHOIO CBETA. 1 OIIK-5, I1K-2
11. 4 JlromuHecueHmus. 1 OIIK-5, TIK-2
12. 4 DIIIUIICOMETPHSL. 1 OIIK-5, I1K-2
13. 5 PeHTI‘SHOBCKI/Ie METO/Ibl MCCIIEIOBAHUS KPHUCTAILIU- 1 OIS, TIK-2
YEeCKOU CTPYKTYPHI.
14. 6 Mertozp1 00paTHOTO pe3ep(opIOBCKOTO pacCestHUs 1 1 OIS, TIK-2
MAacC-CIIEKTPOCKOITUM BTOPUYHBIX NOHOB.
15. 2-9 Konrponbnas pabora. Tecr. 4 OIIK-5, IIK-2
9. CAMOCTOSTEJBHAS PABOTA
N Tpyno-
Ne Ne paznena TemMaTHKa CaMOCTOATEJIHLHON PadoOTHI Komnerenuun | KoHTpoab BbINOJIHE-
€MKOCTh
n/n | AUCHUITHHBI (0oemanuzauusn) (uac.) OK, IIK, IICK HUS padoThI
[IpopaboTka JIEKIIMOHHOT0 MaTepraia mpu Pemerme 32124 na
1. 3-6 Pop p P 20 OIIK-5, [IK-2 MIPAKTUYECKUX 3aHATU-
MOATOTOBKE K MPAKTUYECKUM 3aHSATUSIM x
7 3.4,7,8 IToaroroBka K J1abOpaToOpHBIM paboTaM U 24 OIIK-5, TTK-2 Jomnyck k JIP. 3amura
o opMIICHHE OTYETOB U 3aIUTa oryeta 1o JIP
. [IpoBepka KOHTPOIb-
I1 -
3. 2-9 OAIrOTOBKA K KOHTPOILHON pabore, Tec 10 OIIK-5, TK-2 HBIX paboT, pe3yibTa-
THUPOBAHHIO
TBI TECTa
4. 2-9 BeinonHenne HHANBUAYAIBHOTO 33 JaHUS 18 OIIK-5, TIK-2 L
HOT'O 3a/IaHHs
5. 2-9 IloaroroBka u ciada sK3aMeHa 36 OIIK-5, TIK-2 OreHka 3a 9K3aMeH

HO)

TemaTuka HHAUBUAYAJTBbHBIX 3a11almﬁ:

- Pa3paboTka (OTOMPHUEMHOr0 YCTPOWCTBA IS CIICKTPOCKOITHH.

- Meron nccnenoBaHusi ONTHYECKUX CBOMCTB TOHKHX cioeB Si0, B MH(paKpacHOW 00JIaCTH CHEKTpa.
- Uccnenosanne M/II1 HaHOCTPYKTYp METOIOM BOJBT-(papaHbIX XapaKTepPUCTHUK.
- Pa3paboTka ycTpoicTBa IS JTa3epHOM SJLTUIICOMETPHH.

- Pa3paboTka ycTpoicTBa I paMaHOBCKOM CIIEKTPOCKOITHH.
- YCTpoHCTBO U1 ONTUYECKON CIIEKTPOCKOIHUU.

- UccnenoBanue rpaHyIoOMETPHUECKOTO COCTaBa HAHOIIOPOIIKOB JTIOMHHO(OPA.
- UccnenoBanue noaynpoBOAHUKOBBIX HaHOreTepocTpyKTyp GaN.
- UccnenoBaHre MHOTOCTIONHBIX TOHKOIIEHOUHBIX HAHOCTPYKTYp MeTail- SiO,-merai.
- UccnenoBanue rpaHyIOMETPHUECKOTO COCTaBa HAHOIIOPOIIKOB JTIOMHHO(OPA.

- OneHKa MorpenrHocTd U3MEPEHHH TapaMeTpOB HAHOOOBEKTOB METOJIOM PACTPOBOM AIIEKTPOHHON MUKPOCKOIIHH.
- OneHKa MorpenrHocTH U3MEpEeHHH TapaMeTpoB HaHO00beKTOB MeTozioM MK Dyphe-crekrpockomnuu.

- OneHKa MorpenrHocTd U3MEpPEHHH TapaMeTpoB HAHOOOBEKTOB METOZOM PaMaHOBCKO# CIIEKTPOCKOIHH.

- OneHKa MorpenrHocTH U3MEPEHHH TapaMeTpoOB HAHOOOBEKTOB METOAOM CHEKTPAILHON SJUTUIICOMETPHU.

TeMbl 1 BApHaHTBI KOHTPOJIBHBIX pa0OT MPUBEIEHHI B yUeOHO-METOAMYECKOM ITOCOOUH 110 ayAUTOPHBIM MPaKTHYe-
ckuM 3aHsaTHsM (1. 12.3.10).

10. IPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT) (1e npexycmotpe-
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11. PEUTHHIT'OBASI CHCTEMA JIJIsSI OIEHKH YCIHEBAEMOCTH CTYJIEHTOB
Tadauua 11.1. BanabHbIe OLEHKH A1 3JIEMEHTOB KOHTPOJIS

MakcuMaJIbHBII . MakcuMaJIbHBII
MakcuMaJIbHBII
Dy1eMeHTbI 0as1 Ha 1-y10 KT 0aJu1 3a nepuon me- | Bceero 3a
. 0aJL1 32 epUO Me-
YueOHOii 1eATeILHOCTH ¢ HAYaJIa ceMecT- skay 2KT u Ha ko- ceMecTp
sy 1KT u 2KT
pa Hell ceMecTpa
BrinonHenne npakTHYecKuX 3a0aHui 4 4 4 12
KonrponbHast pabora, TecT 10 10 20
BeimosHeHue 1abopaTopHbIX padboT 10 10 20
BeimosiHeHue M 3a1yTa HHIUBHITY- 12 12
QJILHOTO 3aJIaHUsI
KoMmnoHeHT cBoeBpeMEeHHOCTH 2 2 2 6
HToro makcumym 3a nepmon: 16 28 26 70
Cnava sx3aMeHa (MAaKCUMYM) 30
HapacTaomum utorom 16 44 70 100

Tab6umuna 11.2. [lepecueT 6a/1710B B O11eHKH 32 KOHTPOJIbHbIE TOYKHU
Bajjibl Ha 1aTy KOHTPOJIbHOH TOYKH Onenka

> 90 % ot MmakcuMasIbHOM cyMMBbI OayutoB Ha naty KT 5

Ot 70% 1o 89% ot MakcuMasbHON cyMMBbI OaisioB Ha naty KT

Ot 60% 110 69% oT MakcuMasbHON cyMMBI OaisioB Ha naty KT

< 60 % oT MakcUMaJIbHOI cyMMbI OaiioB Ha naty KT

N~

Tab6umua 11.3. [lepecuer cymMMbl 6a/U10B B TPAAMIMOHHYIO H MEKIYHAPOAHYIO OLIEHKY

Onenxa (FOC) Hrorosasi cymma 63.11.11?13, YYHTBHIBAET YCHENHO Ouenxa (ECTS)
CIAHHBII JK3aMeH
5 (omM4HO) (3a4YTEHO) 90 — 100 A (OTIIUYHO)
85 -89 B (oueHs xoporo)
4 (xopomo) 75 - 84 C (xoporiio)
(3auTeHo)
70-74 D (ymoBJIE€TBOPUTEIIHHO)
3 (YIOBJIETBOPUTEIHHO) 65 — 69
(3auTeHo) 60 — 64 E (mocpencTBeHHO)
2 (HeYLOBIICTBOPHTEIILHO), Huxe 60 6as1oB F (HeymoBIETBOPHUTEIBHO)
(He 3a4TeHO)

12. YYHEBHO-METOAUYECKOE U UH®OPMALMOHHOE OBECIHEYEHHUE JIUC-
HUITJIMHBI

12.1 OcHoBHasi JuTEpaTypa

12.1.1. CmupnoB C.B. Meronsl 1 000py10BaHKE KOHTPOJIS IMapaMETPOB TEXHOJOTHYSCKHUX IPOIIECCOB
MPOU3BOJICTBA HAHOTETEPOCTPYKTYP W HAHOTETEPOCTPYKTYPHBIX MOHOJIHMTHBIX WHTETPANBHBIX CXEM: yueOHOe
nocodue. - Tomck: TYCVYP, 2010. - 115 ¢. (6)

12.1.2. CmupnHoB C.B. Meronsl 1 000py10BaHHE KOHTPOJIS IMapaMETPOB TEXHOJIOTHYSCKUX IPOIIECCOB
MPOU3BOJICTBA HAHOTETEPOCTPYKTYP W HAHOTETEPOCTPYKTYPHBIX MOHOJIHMTHBIX WHTETPANBHBIX CXEM: yueOHOe
nocooue. — Tomck: TYCYP, 2010. — 115 c. — [anekTpoHHbIi pecypc]. — https://edu.tusur.ru/publications/535

12.1.3. CmupuoB C.B. Meronbl uccleIoBaHUs MAaTePHAIOB U CTPYKTYP DJIEKTPOHHUKHU: yueOHOE MOCO-
oue. — Tomck: TYCYP, 2007. — 170 c. (96)

12.2 lononHuTEIbHAN TUTEPATYPA

12.2.1. bpangon /[I., Kanpan Y. MukpoctpykTypa MaTepuanoB. MeToapl HCCIeIOBaHMS U KOHTPOJIS:
Y4ebHoe mocobue ais By30B: [lep. ¢ aur.; pen. Ilep.: C.JI, baxxeHos; aBt. Jlononuenus: O.B. Eroposa. — M.:
Texnocdepa, 2006. — 377 c. (5)

12.2.2. Bynpad /., Jemuap T. CoBpeMeHHbIE METO/IbI HCCIICIOBAHMSI IIOBEPXHOCTH: HAYYHOE HU3JIaHHE.
— M.: Mup, 1989. - 564 c. (5)

12.2.3. AHanu3 NMOBEPXHOCTH METO/IaMHU OXe- U PEHTTCHOBCKOH (DOTOIIEKTPOHHOH CIIEKTPOCKOIHUH :
Momnorpadus: Ilep. ¢ aurn. / ML.IL. Cux [u ap.]; pen.: . bpurrc, M.I1. Cux; pen. Ilep.: B.1. Paxosckuii, U.C.
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Pe3. — M.: Mup, 1987. — 598 c. (2)
12.2.4. Bunxos JI.B., Ilentun F0.A. ®dusnueckue METONBI MCCICAOBAHUS B XMMHHU: Pe30HaHCHBIC U
3JIEKTPOONTHYCCKUE METO/IbI: YUCOHHK 111 By30B. — M.: Bricias mkosa, 1989, — 288 ¢. (1)

12.3 YueOHO-MeTOAMYECKHUE MOCOOHS U MPOrPaMMHoOe o0ecrneyeHue

12.3.1. CmuproB C.B. Meronsl ucciieioBaHus MaTEpHAaIOB M CTPYKTYP JJIEKTPOHHMKH: JabopaTopHBIH
MPaKTUKYM JJIs1 CTyJAeHTOB creruanbHocTd 210104 «MuKpOINeKTpOHUKa M TBEPJOTENbHAS 3JIEKTPOHUKAY». —
Tomck: TYCYP, 2007. — 58 c. (50)

12.3.2. CmupnoB C.B. Meromsl 1 000py10BaHHE KOHTPOJIS ITapaMEeTPOB TEXHOJOTHYSCKUX IPOIIECCOB
MPOMU3BOJICTBA HAHOTETEPOCTPYKTYP M HAHOTETEPOCTPYKTYPHBIX MOHOJHMTHBIX MHTErpalIbHBIX CXeM: Jabopa-
TOpHBI mpakTukymM. — Tomck: TYCYP, 2010. - 97 ¢ — [9nekTpoHHBIH pecypc]. —
http://edu.tusur.ru/training/publications/536

12.3.3. MeToapl HcCleq0BaHK MaTEPHAIIOB U CTPYKTYP JICKTPOHUKHU [Tekcrt] : yueOHO-MeTOIu4YecKoe
MOCOOHE MO ayIUTOPHBIM MPAKTUYESCKUM 3aHATHUIM M CAMOCTOSTENBHOM paboTe Iyisi CTY/IGHTOB CIIEUAIbHOCTH
210104.65 "MuKpo3IeKTpOHHKAa U TBepAOTeNbHas 3nekrpoHuka', Hampasienus 210100.62 "Onekrponuka u
MUKpoO3JIeKTpoHuka", HampasieHus 222900.62 "HanorexHomoruu u MukKpocucremHas texuuka', 210100.62
"DnekTpoHuKa U HaHodekTponuka", 210600.62 "Hanorexnomnorus" / C. B. Cmupnos, U. A. Uucroenosa ; Mu-
HUCTEPCTBO 0Opa3oBaHus U Hayku Poccuiickoit @eneparyn, ToOMCKHIT TOCy1apCTBEHHBI YHUBEPCUTET CHCTEM
yrpasieHus u paguodnekrponuku (Tomck), Kadenpa dpusudeckoit sanexrponunku. - Tomck : TYCVYP, 2012. - 52
c. (45)

12.4 IIporpaMmmHoOe o0ecrieyeHue
12.4.1. Matematunueckuii maker MathCAD wnm Mathematica.
12.4.2. O¢uchsie mporpammer Microsoft Office umu Open Office.

12.5 Ba3bl AaHHBIX, HHGOPMAIHOHHO-CIIPABOYHbIE H MOMCKOBBIE CHCTEMbI

12.5.1. Cobonnast suuknoneans « Bukunenus» - http://ru.wikipedia.org/;

12.5.2. Hayunas anexrponHnast oubnmoreka eLIBRARY.RU — http://elibtay.ru/defaultx.asp;

12.5.3. caiit «O mHanorexuonorusax #1 B Poccuny - http://www.nanonewsnet.ru/;

12.5.4. Caiir «Hanorexnonoruu. HMuuHoBamuu. Hano B Poccum, B wmupe» - http:/www.rus-
nano.ru/index.php$

12.5.5. baza nmamubix @enepanpbHOr0 HWHTEpHET-TIOpTana «HaHOTEXHOTOTMM W HAaHOMATepHATBD) -
http://www.portalnano.ru/read/databases;

12.5.6. Caiir xxypHana «HaHo- 1 MUKpOCHCTEMHAs! TEXHUKay - http://www.microsystems.ru/links.php.

13. MATEPUHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

13.1. Ontuueckuit Y@ cnexkrpomerp USB2000.

13.2. UK ®ypre-criekrpomerp Infalum FT-801 ¢ nmpucraBkoli Ha oTpaKeHuUe.

13.3. Monoxpomatop M/IP-23.

13.4. CnekTpanbHblii Ta3epHbit ammuncomerp murc-1891 CAT.

13.5. PactpoBsiii smekTponHbiid Mukpockon Hitachi TM-1000 ¢ mukpoanammzatopom Bruker Quantax
S50EDX.

13.6. PamanoBckuii cnekrpomerp Avantes-532TEC.

13.7. Aromuo-cunooii Mukpockon Certus Optic U ¢ COBMEIIEHHBIM ONTHYSCKUM MHKPOCKOIIOM.

13.8. M3mepuTens nmapaMeTpoB MOTYIPOBOJHUKOBBIX TPHOOpoB MerponoM-03.

13.9. Muxpountepdepomerp Jlnnanka MUN-4M.

13.10. udposoit RLC-merp Protek 9216A.

13.11. M3meputens ummuranca MHUIIN E7-20.
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1 BBepneHue

®onp oueHouHbix cpeacts (POC) sBrsgercs NpUIIOKEHUEM K pabouelt mporpaMMme JUCHUILIUHBI

«MCTO)IBI aHaJIM3a U KOHTPOJIA HAHOCTPYKTYPHUPOBAHHBIX MATCPUAJIOB U CUCTEM» U MPCACTABIACT CO-

00l COBOKYITHOCTh KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepUaIoB (TUIIOBBIE 334U (3aJaHusl), KOHTPOJIb-

HBIC pa6OTBI, TCCTHI U I[p) 1 MCTOAOB UX HCIOJIB30BaHUSA, MPECAHAZHAYCHHBIX IJId U3MCPCHUS YPOBHA

AOCTHIKCHUSA CTYACHTOM YCTAHOBJICHHBIX PE3YJIbTATOB 06yq€HHH.

®OC no gucuumimHe «MeTopl aHanu3a U KOHTPOJISl HAHOCTPYKTYPHUPOBAHHBIX MaTepUaioB U

CUCTEM» UCIIOJIB3YCTCA MPH IMPOBCACHUHN TCKYIIECTO KOHTPOJIA YCIECBACMOCTH U HpOMC)KYTO‘-IHOI\/II aTTe-

CTaluu CTYACHTOB.

[Tepeuenb 3aKkpeIUICHHBIX 338 AUCUHUILUIMHON «MeToabl aHanu3a U KOHTPOJSI HAHOCTPYKTYpUPO-

BaHHBIX MaTCprUaJIOB U CUCTEM» KOMHGTGHHI/Iﬁ IIPUBCJICH B Ta6J'II/IH€ 1.

Taonuua 1 — IlepeyeHb 3aKpenuieHHbIX 32 IMCHUIVIMHON KOMIIeTeH Uil

Kon

®opMyJIHMPOBKA KOMIIETEHIIHMU

9Tanbl (l)OpMHpOBaHI/Iﬂ KOMIICTCHIIUHU

OIIK-5

CIIOCOOHOCTBIO HCIIOJIb30BATh OCHOBHBIE
npueMbl 00pabOTKH W TPEACTABICHHS
AKCIIEPUMEHTAIIbHBIX JIAHHBIX;

JloykeH 3HaTh OCHOBHbBIE METO bl 00pa-
OO0TKM U MPEJICTaBICHUSI SKCIIEPUMEH-
TaJbHBIX JAHHBIX IPU MIPOBEICHUH HC-
CJIEJOBaHUI coCTaBa, CTPYKTYpbI, GU3U-
KO-XUMMYECKUX, ONTHUYECKUX U CIIEK-
TPaJIbHBIX CBOMCTB HAHOMAaTEPHUAJIOB U
HaHOCHUCTEM.

JloyKeH yMeTh UCI0JIb30BaTh OCHOBHbIE
npreMbl 00pabOTKU U MPECTaBICHUS
AKCIEPUMEHTAIbHBIX JIAaHHBIX IIPU MIPO-
BEJICHUU aHaJIn3a U KOHTPOJISI HAHOCT-
PYKTYPUPOBaHHBIX MaTepUajIoB U CUC-
TEM.

JloykeH BllaJieTh HaBbIKAMU UHTEPIIpe-
TalUU NOJYyYEHHBIX dKCIIEPUMEHTAIIb-
HBIX JaHHBIX.

IIK-2

CIIOCOOHOCTBIO aPryMEHTHPOBAHO BbIOU-
paTh U peain30BbIBATH HA MPAKTUKE I]-
(EKTUBHYIO METOJUKY SKCIIEPUMEHTAIIb-
HOTO WCCIIeIOBaHMs TapaMeTpoB M Xa-
PaKTepUCTUK TMPHUOOPOB, CXEM, YCT-
POWCTB U YCTAaHOBOK JJICKTPOHUKHU U Ha-
HORJIEKTPOHUKH Pa3IMYHOro (PyHKIMO-
HaJIBHOI'O HA3HAYCHU

JlomxeH 3HaTh (pU3NUECKUE IPUHIUITBI
OCHOBHBIX IKCIIEPUMEHTAIbHBIX METO-
JIOB MCCJIEI0BAHUS MAaTEPUAJIOB U
CTPYKTYp, UCIIOJIB3YEMbIX B (PU3UKE U
TEXHOJIOTUU HAHOAJIEKTPOHUKH, YCIIO-
BUSI U IPAaHUILBI IPUMEHEHUSI ITUX Me-
TOJOB.

JloJDKEeH yMeTh BBIOMPATh ONTUMAJIbHBIE
METO/1bl HCCIIEI0BAHUS U AUATHOCTUKH
HEO0OXO0IMMBIX CBOMCTB HAHO- U MUKPO-
CHUCTEM.

JlomxeH BiaeTb MeTo1aMu 3¢ HeKTuB-
HOTO MOMCKa HH(POPMAIINU TI0 COBPE-
MEHHBIM METOJIaM MCCJIE0OBAHUI O Tep-
CIEKTUBHBIX HAIIPABJICHUSAX PA3BUTHUS
YCTPOWCTB JJIs U3YYEHUs U aHAJIN3A Ha-
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| HocTpyKTYD.

2 Peanunsauma komneteHummn

1 Komnemenyus OIIK-5

OIIK-5: cnnoco0HOCTBIO HCIOJIB30BATH OCHOBHBIE NMPHEMbl 00pa00TKH U NMPeACTABJICHHUS

IKCICPUMECHTAJBbHBIX TAHHBIX

Jnst  popmupoBaHUST KOMIIETEHIIMH HEOOXOJUMO OCYIIECTBUTH P

JTamoB. JTambl

(bOpMI/IpOBaHI/ISI KOMIICTCHI WU, NTPUMCHACMBIC IJIA 3TOTO BHUIbI 3aHATHH U HCIIOJIB3YEMBIC CPEACTBA

OIICHUBAHUS MPEACTABICHBI B TAOIHIIE 2.

Taoauna 2— Iranbl (l)OpMHpOBaHI/Iﬂ KOMIIETCHIMA U UCIIOJIb3YEMbBIEC CPEACTBA OICHUBAHUSA

1. Coctas

3HaThH

YMmernb

Baanern

ConeprxaHue 3TanoB

3HaeT OCHOBHBIC Me-
TOJII 00Pa0OTKU U
MIPEACTABICHUS IKC-
MIEPUMEHTAIbHBIX
JTAHHBIX TIPU TIPOBEJIC-
HHUH UCCIENOBAHUI
COCTaBa, CTPYKTYPHI,
(DUBUKO-XUMUYECKUX,
OTNTHYECKUX U CIICK-
TpaJIbHBIX CBOMCTB
HaHOMAaTEPHAJIOB U

YMeer ncnonb3oBaTh
OCHOBHBIE NTPUEMBI 00-
pabOTKHU U TIpeICTaBIIe-
HUS SKCTIEPUMEHTATb-
HBIX JJAHHBIX MIPHU TIPO-
BEJICHUU aHallu3a u
KOHTPOJISl HAHOCTPYK-
TYpPUPOBAHHBIX MaTe-
pHAJIOB U CUCTEM.

Bmageer HaBBEIKaMH
WHTEPIPETAIUH TOJTY-
YEHHBIX IKCIIEPUMEH-
TaJbHBIX JaHHBIX.

HAaHOCHCTEM
o Jleknuu;
e IIpakTnueckue
e IlpakTnueckue
3aHATHUSA,
3aHATHUSA,
. e JlaGoparopHbie e JlaGoparopHbie
Buanl 3anaruit e HMHnuBuyabHBIE
paboThI; paboThI
3a/laHus;
e CamocrosiTenbHas
e [pynnoseie
paboTa CTyICHTOB
KOHCYJIbTallUH
e Tecr; e  Odopmiienue
e KoHTpoJIbHBIE OTYETHOCTHU U
paboTHI; 3ammuTa
e BrinonHenue 1a00paTOPHBIX e BrinonHenue
JIOMAITHETO abor; 71a00paTOPHBIX
Hcnoab3yembie cpen- P ’ patop
MHJAWBUIYaJIbHOTO e BrmosHeHHE paboT u 3amura
CTBa OLlEHUBAHUS
3aJlaHus; MPAKTUYECKUX OTYETOB;
e BrimosHeHne 3a/1aHMHI; e DK3aMeH
MIPAKTUYECKUX e KoHcnekr
3aJaHuH; CaMOCTOSATEIILHOM
e DK3ameH paboThI

CornacosaHa Ha noprtane Ne 1420
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O6HII/IG XapaKTCPHUCTHUKU IoKa3areaeH u KPUTCPUCB OLUCHUBAHUA KOMIICTCHIIMM HA BCEX dTarax

IpUBe/IEHBI B Tabnuue 3.

Tabumna 3 — O0mue XapaKTepUCTHKH I0Ka3aTe/iell U KpUTepueB OLleHUBAHUS KOMIIETEHIMH 110

ITalnamM

Iloka3aTenu u Kpu-
TepuH

3HaThH

YMmernb

Baanern

OT1au4YHO (BBICOKMA
YPOBEHb)

Obnanaer daxruye-
CKMMHU U TCOPECTUYC-
CKHUMHU 3HAHUSIMHU B
npeaenax u3y4yaeMon
00J1acTH ¢ TOHUMAHU-
€M I'paHull IIPUMCHU-
MOCTH

Obnanaer auana3zoHOM
MPAKTUIECKUX yMe-
HUH, TpeOyeMBbIX IS
Pa3BUTHS TBOPYECKHUX
pelieHuii, abcrparu-
poBaHus podIeM

Kontpommpyer pado-

Ty, IPOBOJIUT OIICHKY,

COBEPILEHCTBYET JEi-
CTBUS pabOTHI

Xopomo (0a3oBblii
YPOBEHb)

3Haet (aKTbl, IPUH-
ILIUTIBI, TIPOIIECCHI, 00-
IIME TIOHSATHS B IIpeJie-
Jax u3ydaemoi obmac-
TH

Obnanaer auana3oHOM
MPAKTUIECKUX yMe-
HUH, TpeOyeMBbIX IS
pereHus onpeeseH-
HBIX Ipo0OJieM B obrac-
TH UCCIICIOBAHUS

beper oTBeTcTBEH-
HOCTB 32 3aBEpIICHHE
3a7a4d B UCCIIEIOBAHHH,
MpHUCIIOCabIUBAET CBOE
MOBEJIEHNE K 00CTOsI-
TEJIBCTBAM B PCIICHUH
npooieM

Y10BJ1€TBOPUTEIBHO
(moporossblii ypo-
BEHb)

O06mnamaer 0a30BLIMU
OOIIMMHU 3HAHUSIMA

OO0iafaeT OCHOBHBIMU
YMEHUSIMH, Tpedye-
MBIMU IJIS BBITIOJIHEC-
HUS HpOCTBIX 3a1a4

PaGoraer npu npsimom
HaOJI0ICHUN

@opMyIMpOBKa IMOKA3aTEIEH M KPUTEPUEB OLCHUBAHUS JAHHOW KOMIICTCHIIMH IPUBEICHA B

Tabimune 4.

Taoauna 4 — Iloka3zaTeau u KPUTCPUH ONCHUBAHUA KOMIICTCHIIMA HA 3Talmax

Iloka3arenu u Kpu-

Tepuu

3HaThH

YMmernb

Baanern

OT1au4YHO (BHICOKMA
YPOBEHb)

®  3Haem Memoovl

aHanu3a u
KOHMPOJIsL
ceolicme
HAHOMamepuaios
U HaHocucmem,

® 3HAaem OCHOBHble

Memoovl
obpabomku u
npeocmaesieHus
IKCNEPUMEHMANbH
bIX OAHHBIX NPU
nposedeHuu
uccne0osanuii

yMeem UCnoib306ams
OCHOBHbLE NPUEMBL
obpabomku u
npeocmaesiieHus
IKCNEPUMEHMANbHBIX
OaHHbIX NpU

npoeeaeHuu aHanuza u

KOHmMpOJisi

HAHOCMPYKMYpUpo8anH

blx Mamepuailos u
cucmem

® 80000HO 61adeem
HABbIKAMU
unmepnpemayuu
NOIYYEHHbIX
IKCNEePUMEHMATIbH
bIX OAHHBIX

® 8000010 61adeem
PA3HLIMU
cnocobamu
npeocmaesieHus
pe3yibmamos
0bpabomku
IKCNEePUMEHMATIbH
bIX OAHHbBIX 8
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cocmasa, epaguueckoii u
cmpyKkmypbl, Mamemamuyeckou
¢uzuko- ¢opme
XUMUYECKUX,
ONMUYECKUX U
CNeKMpabHbIX
ceoucms
HaHOMamepuanios
u HaHocucmem
3Haem memoovl npuMeHsiem OCHOBHble énadeem
amanuza u npuemvl 06pabomku u HaBbIKAMU
KOHMPOIs npeocmasieHus unmepnpemayuu
ceoticmea IKCHEPUMEHMATIbHBIX NOYYEHHbIX
HaHOMAamepuanios OaHHbIX NpU IKCHEPUMEHMATIbH
U HaHocucmem, npogedeHuY ananusa u bIX OAHHBIX,
3Haem OCHO8HbIe KOHMPOJIA énadeem
Memoobl HAHOCMPYKMypUupoB8aHH cnocobamu
obpabomku u bIX MAMepuaios u npeocmasiieHus
npeocmasieHus cucmem pe3yibmamos

Xopouo (6asoBhiii 9KCHEPpUMEHMAJIbH 0bpabomku

YPOBeHS) bIX OAHHBIX NPU IKCHEePUMEHMATIbH
nposedeHuu bIX OAHHBIX 8
uccne0osanuii epaghuueckou u
cocmasa, Mamemamuyeckou
cmpyKkmypbl, dopme
¢uzuko-
XUMUYECKUX,
ONMUYECKUX U
CNEeKMpAbHbIX
ceoucms
HAaHOMAamepuanios
u HaHocucmem
O3HAKOMJLEH C npuMeHsiem OCHOBHble cnocoben
OCHOBHbBIMU npuemvl 06pabomku u uHmepnpemuposa
Memooamu npeocmasieHus Mb NOYYEHHbIe
obpabomku u IKCHEPUMEHMATIbHBIX IKCNEePUMEHMATIbH
npeocmaesieHus OaHHbIX NpU bIX OQHHbLE C
IKCNEPUMEHMATIbH npogedeHuY anaiusa u nOMOWbIO
bIX OAHHBIX NPU KOHMPOJISl npenooasamens
V10BIETBOPHTENLHO npogeodeHuu ) HAHOCMPYKMYpUpOo8aHH
(OPOTOBHIii Ypo- uccne0osanuii bIX MAMepuaios u
BeHb) cocmasa, cucmem
cmpyKkmypbl,
duzuko-
XUMUYECKUX,
ONMUYECKUX U
CNeKMpAbHbIX
ceoucms
HaHOMAamepuanios
U HaHocucmem
14
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2 Komnemenyus I1K-2

IIK-2: cnoco0HOCTbI0 APryMeHTHPOBAHO BBHIOMPAThL M Pealu30BbIBATH Ha NPAaKTHKe

3(])(l)eKTI/IBHyIO METOAMKRY IKCIICPUMECHTAJBHOI0 MCCJICI0OBAHUA IMAPAMETPOB U XapPaKTEPUCTHK

l'[pHﬁOpOB, CXeM, yCTpOﬁCTB H YCTAHOBOK J3JCKTPOHUKH M HAHOJICEKTPOHHKH Pa3JIUYHOI0

(l)yHKIII/IOHaJ'IbHOFO Ha3HA4YCHUsA

Jnst  popmMupoBaHUST KOMIIETCHIIMM HEOOXOJUMO  OCYIIECTBUTH

psa  JTanoB. OTarbl

(bOpMI/IpOBaHI/ISI KOMIICTCHI WU, NTPUMCHIACMBIC IJII 3TOI'O BU/IbI 3aHATHH U HCIIOJIB3YEMBIC CPEACTBA

OIICHUBAHUS MPEACTABJICHBI B TAOIHUIIE 5.

Taoauna 5— Iranbl (l)OpMHpOBaHI/Iﬂ KOMIIETCHIMH U UCITIOJIb3YEMbBIEC CPEACTBA OICHUBAHUSA

2. Cocras

3HaThH

YMmernb

Baanern

ConeprxaHue 3TanoB

3Haetr pusnueckue
MPUHIUTIBI OCHOBHBIX
AKCIEPUMEHTAIILHBIX
METO/IOB UCCIIE0Ba-
HUS MaTepUAJIOB U
CTPYKTYp, UCIIOJIb3Yye-
MBbIX B (DU3HKE U TEX-
HOJIOTUHM HAaHOJIEK-
TPOHUKH, YCIOBHS U
IpaHUIIBI IPUMEHEHUS
3THX METOJIOB.

YmeeT BbIOUpATh ONTH-
MaJIbHBIE METOJIBI MC-
CJIEIOBAHMS U THArHO-
CTHKHU HEOOXOIUMBIX
CBOIICTB HAaHO- 1 MUK-
pocucTem.

Biageer metonamu

3¢ hexTHBHOTO MONCKa
nH(popmMaluu 1o co-
BPEMEHHBIM METO/1aM
HCCIEN0BAaHUN O IIep-
CIEKTUBHBIX HaIpaB-
JICHUSIX Pa3BUTHUS YCT-
POMCTB JUIsl U3y4YEHUS
Y aHaJIM3a HAaHOCTPYK-

Typ

e IIpakTnueckue

o Jlexmnuy;
e IlpakTnueckue 3aHATHS;
e IlpakTnueckue .
3aHATHA, e JlaGoparopHbie
3aHATHUSA,
N e JlaGoparopHbie paboTHI;
Buanl 3anaTuit e HMHnuBuyabHBIE .
paboThI; e BrimonHeHne
3a/IaHus;
e (CamocrosTenabpHas JIOMAIITHETO
e [ pynmnoBeie
paboTa CTy[ICHTOB WHIMBUIYaJIbHOTO
KOHCYJIbTallUH
3a/IaHus
e KoHTpOJIbHBIE
e 3amwura
. paboThI;
e Tecr; MIPAKTUYECKUX
e Brmonneunune o
e KoHTposbHas 3aJlaHUN;
. MPAKTUYECKUX
pabora; . e  BrmonHeHnue
3a/IaHH;
e Brinonnenue 1ab0opaTopHBIX
e  OdopmiieHue
Hcnoab3yemble cpe- JIOMAIITHETO paboT u 3ammra
OTYETHOCTHU U
CTBAa OLlEHUBAHUS 3a/IaHuUS; OTUYETOB
3aluTa
e Brmonnenue e  Odopmienne u
1abopaTopHBIX
MPAKTUYECKUX AGOT: 3ammuTa
3aJlaHuil; P ’ UHIUBUAYAIbHOTO
e KoHcnekr .
e DK3aMeH . 3a/laHus;
CaMOCTOSITEIIbHOU
e DK3aMeH
paboThI

CornacosaHa Ha noprtane Ne 1420
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O6HII/IG XapaKTCPHUCTHUKU IoKa3areaeH u KPUTCPUCB OLUCHUBAHUA KOMIICTCHIIMM HA BCEX dTarax

IIpUBE/IEHBI B Tabnue 6.

Tabumna 6 — O01mue XapaKTepUCTHKH I0Ka3aTe/iell U KpUTepueB OLeHUBAHUS KOMIIETEHIMH 110

ITalnamM

Iloka3aTenu u Kpu-
TepuH

3HaThH

YMmernb

Baanern

OT1au4YHO (BBICOKMA
YPOBEHb)

Obnanaer daxruye-
CKMMHU U TCOPECTUYC-
CKHMU 3HAHUSIMU B
npeaesax u3y4aemMon
o0jacTu ¢ HOHUMaHU-
€M I'paHull IIPUMCHU-
MOCTH

Obnanaer auana3zoHOM
MPAKTUIECKUX yMe-
HUH, TpeOyeMBbIX IS
Pa3BUTHS TBOPYECKHUX
pelieHuii, abcrparu-
poBaHus podIeM

Kontpommpyer pado-

Ty, IPOBOJIUT OIICHKY,

COBEPILEHCTBYET JEi-
CTBUS pabOTHI

Xopomo (0a3oBblii
YPOBEHb)

3Haet (paKThl, IPUH-
ILIUTIBI, TIPOIIECCHI, 00-
IIME TIOHSATHS B IIpeie-
Jax u3ydaemoi obmac-
TH

Obnanaer auana3oHOM
MPAKTUIECKUX yMe-
HUH, TpeOyeMBbIX IS
pereHus onpeeseH-
HBIX Ipo0OJieM B obrac-
TH UCCIICIOBAHUS

beper oTBeTcTBEH-
HOCTB 32 3aBEpIICHHE
3a7a4d B UCCIIEIOBAHHH,
MIPHUCIIOCAaOIUBAET CBOE
MOBEJIEHNE K 00CTOsI-
TEIBCTBAM B PEIICHUH
npooieM

Y10BJ1€TBOPUTEIBHO
(moporossblii ypo-
BEHb)

O06mnamaer 0a30BLIMU
OOIIMMHU 3HAHUSIMA

OO0iafaeT OCHOBHBIMU
YMEHUSIMH, Tpedye-
MBIMU IJIS BBITIOJIHEC-
HUS HpOCTBIX 3a1a4

PaGoraer npu npsimom
HaOJI0ICHUN

@opMyIMpOBKa IMOKA3aTEIEH M KPUTEPUEB OLCHUBAHUS JAHHOW KOMIIETCHLIMH IPUBEJCHA B

Tabimue 7.

Taonuuna 7 — [loka3aresu 1 KpUTEPUU OLIEHMBAHMSI KOMIIETEHIMH HA 3Tanax

IMoka3aTenu u KpuTe-

pun

3HaThH

OT1au4YHO (BBICOKMA
YPOBEHb)

® 3naem ¢usuueckue
NPUHYUNBL
OCHOBHbIX
IKCNEePUMEHMATIbH
bIX MEMo008
uccneo0o8anus
Mamepuanos u
Cmpykmyp,
UCNONb3YEMbIX 8
Quzuke u
MexHoN02ulU
HAHOIIeKMPOHUKU,

® noHuMaem ycliosus
U epaHuyvl

Ymerb Baaners

® OJemoHcmpupyem ®  C80OOOHO
bazo8vle UHIICEHEPHbIE enaoeem
3HAHUS U NOHUMAHUE Memooamu
HAY4YHbIX NPUHYUNOS, appexmusroe
Jlexcauux 8 OCHoge 0 NOuUcKa
Memo0o08 aHaIu3a u ungopmayuu
KOHMPOJIsL no
HAHOCMPYKMYPUPOBAHH CO8pPEMEHHbIM
bIX MAmMepuaios u Memooam
cucmem; uccne0osanuii

® oOnaoaem ouanazoHom 0
NPAKMUYeCKUux YMeHul, nepcneKmueH
mpeoyemuvix 05 bIX
cpasHenus: u 8vlbopa HanpaeneHusx

CornacosaHa Ha noprtane Ne 1420
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NPUMEHEHUsL IMUX Memo008 UCCIe008aHUS pazeumus
Memooos; U OUAZHOCMUKU yempoticma
3Haem meHOeHyuu HeoOX00UMbIX C8OUCME OJ1s1 U3YYEeHUs.
pazeumus HAHO- U MUKPOCUCTEM U ananusa
Memooos 0715 00CMUICeHUs HAHOCMPYKmMy
Xapaxmepuzayuu nOCMagieHHou yeau p
Mamepuanos u ymeem o0bACHUMb U
CMPYKMyp HAHO- U UHMeEpPNpPemupo8amy
MUKpOCUCTEM. noyueHHble
uccneoosamenvekue u
IKCNEPUMEHMANbHBLE
pe3yibmamul
yMeem 8blOUpPaAmMb enaoeem
ONMUMAIbHble Memoobl Memooamu
3Haem ghuzuuecKkue
uUccneo008anus u agpghexmusroe
NpUHYUNLI
OUAzHOCMUKU 0 noucka
OCHOBHbIX .
HeoOX0OUMbLX CBOUCME ungopmayuu
IKCNEPUMEHMANbH
HAHO- U MUKPOCUCTEM no
bIX Memooo8
COBPEMEHHBIM
Uccne0o8anus
Memooam
Mamepuanos u .
. uccne0osanuii
Xopomo (0a3oBbIii CmpyKmyp, o
YPOBEHb) UCNONb3YEMbIX 6
nepcneKmueH
duzuke u
bIX
MEeXHON02UU
HanpasieHusx
HAHO1eKMPOHUKU,
pazeumus
NOHUMAem ycio8us .
yempoticma
U epanuybl
0151 U3Y4UeHUs:
NPUMEHEHUsL IMUX
U aHanuza
Memooos.
HAHOCMPYKMy
P
umeem ymeem peuiambs umeem
npeocmasierue oo npocmule 3a0a4u no HABLIKU
Quzuueckux 86100pY MEeMo008 noucka
NPUHYUNAX UCCe008AHUSL U unpopmayuu
OCHOBHbIX OUAzHOCMUKU no
IKCNEPUMEHMANbH HeoOX00UMbIX CE0UCME CO8pPEMEHHbIM
Y10BJIETBOPUTEIBHO bIX MEMO0O08 HAHO- U MUKPOCUCTEM Memooam
(moporoBblii ypoBeHb) uccneo0o8anus uccne0osanuii
Mamepuanos u
CmpyKmyp,
UCNONb3YEMbIX 6
Quzuke u
MEeXHON02UU
HAHOIeKMPOHUKU

3 TunnoBble KOHTPOSIbHbIE 3a4aHN4

JUia peanu3alii  BBILIENEPEYUCICHHBIX 3a7ad OOY4YEHMsI HCIONb3YIOTCS — CIEAYIOLINe

MaTcepHralibl: TCECTbl, KOHTPOJIHHBIC pa60TI)I, WHANBUAYAJIbHBIC 3aaHUA, HNPAKTUUYCCKHUEC 3alaHus,

nmabopaTopHbIe padOTHI, IK3aMEH.
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TunoBble KOHTPOJIbHbIE 33JaHUS WIM UHbIE MaTepuaibl, HEOOXOAUMBIE JUIsl OLEHKHU 3HAHUH,
YMEHMUH, HaBBIKOB U (WJIM) ONbITA JESATEIIBHOCTH, XapaKTePU3YIOIIMX JTanbl (HOPMHUPOBAHUS
KOMIIETEHIIMH B IIPOLIECCE OCBOEHUS 00pa30BaTeIbHON IPOrpaMMbl, B COCTaBE:

3.1 TecThl 0 CJeayOIMM pa3aenam:
1). DnexTpuyeckue u AMEKTPOXUMHUYECKUE METO/Ibl UCCIIEJOBAHUN HAHOCTPYKTYDP.
2). OnTrdecKue MeTOo bl HCCIICIOBAHUS.
3). PenTreHoBcKue METOIbl UCCIIEOBAHUS CTPYKTYPbI M COCTaBa MaTepHalioB.
Ilpumepor mecmosulx 3a0anuii:
1. ITo xakoii hopMysie onpeaensercs AMEeKTPOIPOBOIHOCTh COOCTBEHHOTO MOIYIPOBOIHUKA!
a) c=eny, ; 0) o=epu,; B) o=enu, +epp,; 1) o=J/E.
2. Kak naszpiBaercs rpymnmna 3¢(eKToB, BOZHUKAIOIIMX B MOJYIPOBOIHUKE TP COBMECTHOM
BO3JICHCTBUM HA HUX IEKTPUUYECKOIO U MAarHUTHOTO MOJIEH:
a) TS pPMOMArHUTHBIC; 0) TEPMOIICKTPHUUECKUE B) TAIbBAHOMATHUTHBIE; T) TEH30PE3UCTHBHBIC.
3. KakoBa npupoza nosiienus nojoc B Y® cHekTpax MomioneHus: KpUCTaJIIOB:
a) U3MEHEHHE KOJIe0aTeIbHON SHEPTUH MOJIEKYI;
0) mepexo/ibl MeX/1y BHEITHUMU 3JI€KTPOHHBIMU COCTOSIHUSIMU;
B) U3MEHEHUE YHEPIeTUYECKOTO COCTOSIHUS SIIIED;
I') IEPEX0bl MEX/1y BHYTPEHHUMHU JIEKTPOHHBIMU COCTOSTHUSIMHU.
4. Yro Takoe JTIOMUHECLICHIINS:
a) TEIJIOBOE U3yYEHHUE TBEP/bIX TEI,
0) oTpakeHHE U MPEJIOMIICHUE TBEPIBIM TEJIOM CBETA,
B) CBEUEHHE TBEPAbIX TN IPHU MPOTEKAHUU Yepe3 HUX IEKTPUUECKOTO TOKA;
I') U30bITOYHOE HaJl TEIUIOBBIM, CBE€UEHHUE TBEP/IbIX TEll.
3.2 KonrposabHble padoThi:
Tema koHTposIbHON paboThl Ne 1: MccnenoBanue MeKTPUYECKUX U ONTUYECKUX CBOMCTB HAHO-
CTPYKTYP.
Tema xoHTpoJIbHOM paboThl Ne 2: PeHTreHoBckue U sAepHO-(DU3MUECKUE METO/Ibl aHaIN3a.
3.3 BpinosiHeHHe JOMAITHUX HHAUBUAYAJIbHbBIX 3aJaHUI:
[IpumepHas TemaTHKa AOMAIIHUX MHAWBUIYaIbHBIX 3aJaHUHA:
- PazpaboTtka ¢hoTOonmpreMHOTr0 YCTPOUCTBA JIJIsl CIEKTPOCKOITUH.
- MeTton uccnenoBaHust ONTUYECKUX CBOMCTB TOHKHX cioeB Si0, B nH(ppakpacHO 00JaCTH CHIeKTpa.
- Uccnenosanne M/II1 HaHOCTPYKTYp METOJOM BOJIBT-(hapaHbIX XapaKTEPUCTHUK.
- Pazpabotka ycTpoiicTBa /yist Ia3epHOU AILTATICOMETPHH.
- PazpaboTtka ycTpoiicTBa /uisi paMaHOBCKOM CIIEKTPOCKOTIHH.
- YCTpOMCTBO AJI1 ONTUYECKOM CIIEKTPOCKOIINN.

- UccnenoBanne rpaHyI0METPHUYECKOTO COCTaBa HAHOTIOPOIIKOB JIIOMUHO(OPA.
18
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- UccnenoBanue moaynpoBOAHUKOBBIX HAHOTETEPOCTPYKTYp GaN.
- VccnenoBanne MHOTOCIOMHBIX TOHKOIJIEHOUHBIX HAHOCTPYKTYp MeTail- SiOz-MeTai.
- VccnenoBanue rpanyaoMeTpUYECKOrO COCTaBa HAHOIIOPOILIKOB JTIOMUHO(Opa.
- OneHka MOTPENIHOCTH W3MEPEHHI MapaMeTpOB HAaHOOOBEKTOB METOJIOM PAacCTPOBOW 3JIEKTPOHHOU
MUKPOCKOTIUH.
- OneHKa MorpenrHoCT!H U3MEPEHUN MapaMeTpoB HAHOOOBEKTOB MeToA0M MK Dyphe-crieKTpocKonuu.
- O1eHKa MOTPENTHOCTH U3MEPEHHM IMapaMeTpOB HAHOOOHBEKTOB METOI0M PaMaHOBCKOM CIIEKTPOCKO-
MTHH.
- OneHka TOTPENTHOCTH M3MEPEHUN MapaMeTpOB HAHOOOBEKTOB METOJOM CHEKTPAIBHOU SJUTHIICO-
METPHH.
3.4 TeMmbl NPaKTHYECKUX 3aAHATHIA:
1) Pacuer ynenpHOTO CONMPOTUBIICHUS U KOHIICHTPAIIMK HOCUTEJICH 3apsia.
2) OnpeneneHne KOHIICHTPALMH U MTOABMKHOCTH HOCHUTEJIEH 3apsia METOIOM XOJIjIa.
3) Onpenenenre yneabHOTo CONPOTUBIIEHUS U KOHIIEHTpAllMK HOCUTENEH 3apsaa MeToioM Ban nep
[Tay.
4) OmnpenieneHue yaeabHOTO COIPOTUBICHUS SIUTAKCUATIBHBIX CTPYKTYP YETHIPEX30HI0OBBIM METOIOM.
5) Omnpenenenne KOHIEHTPAIUA CBOOOTHBIX HOCUTENIEH 3apsijia METOIOM BOJIBT-(hapagHbIX
XapaKTePUCTUK.
6) Onpenenenne 3pPEKTUBHON MACCHI.
7) Onpenenenne CBOMCTBA KPUCTAIIOB.
8) Omnpenenenue KOHIEHTpaIMu HocuTenei metoaoM NUK-ammuncomerpun.
9) IIpoceetmnstomue MOKPHITHS.
10) OTpakeHue noysipu30BaHHOIO CBETA.
11) JIromuHecueHusl.
12) Dnnuncomerpus.
13) PeHTreHOBCKME METO/IbI UCCIEIOBAHUS KPUCTAJUINYECKON CTPYKTYPBHI.

14) Metoibl 06paTHOTO pe3ep(opaAOBCKOTO paccesHUs U Macc-CIEKTPOCKOITMHY BTOPUYHBIX HOHOB.

3.5 Tembl 1200paTOPHBIX padoT
1) UccnenoBanus npoduiia pacnpeneaeHus: KOHUEHTPALUU B MOTYIPOBOAHUKOBBIX HAHOCTPYKTYpaXx.
2) MHccnenoBaHue ONTHYECKMX U TEOMETPUYECKUX CBOWCTB TOHKOCIOMHBIX JUAIEKTPUUYECKUX
MaTEpPUAIOB C IOMOILBIO CIEKTPAIbHOU IUIUIICOMETPHH.
3) UccnenoBanue cocraBa M CTPYKTYpbl TOHKUX IUIEHOK C IOMOULIbIO IEKTPOHHOW pPacTpOBOH
MHKPOCKOIIHH.
4) UWccrnepoBaHue TOMNOJOTMM HAHOCTPYKTYP C TIIOMOIIBIO ONTUYECKOW M  aTOMHO-CHJIOBOM

MUKPOCKOIINH.
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3.6 Tembl 1J11 CaMOCTOATEJIBLHOM PadoThI
1) TyHHEnbHas MUKPOCKOTIHUS.
2) ATOMHO-CUJIOBasi MUKPOCKOIIUSI.
3) OGpazoBanue pe3epPopraoBCKOTO pacCEesTHUS.
4) AHHUTWIALUS TO3UTPOHOB.

3.7 Jxk3amMeHallOHHbIE BONPOCHI:

—

Ou3nyecKkue XapakTepuCTUKU MOBEPXHOCTH MAaTEPUAIOB U METO/IbI UX UCCIIEIOBAHMUSL.
PeHTreHocTpyKTypHBIN aHaIU3.

OnexkTpodu3nuecKre XapakTepUCTUKU MaTepHalloB U UX U3MEPEHHUE.

OnexrponHas OXKE — criekrpockonusi.

ToHKHE AUANEKTPUYECKUE TUIEHKH U METO/bl U3MEPEHUSI UX MTapaMeTPOB.

Macc — cieKTpoCKOIHsl BTOPUYHBIX HOHOB.

KBanroBopa3mepHbie 3()(heKThl B TOHKOIIJIEHOUYHBIX CTPYKTYpax U METO/Ibl UX UCCIEIOBaHMUSL.

SJIGKTpOHHaSI " OIITUYCCKasd MUKPOCKOITHA.

O o0 N N W B W

Mertoabl u3MepeHust npoduiis pacrpeeeHns JIEMEHTOB B TOHKOIIJIEHOYHBIX CTPYKTYypax.

—
(e

TyHHeNnbHAsA U CUJIOBAast MUKPO CKOTIHA.
11 MeTonpl IMarHOCTHUKHA HAHOCTPYKTYP.

12 Ontuueckas UK — criekrpockonusi.

4 MeTtogndeckne matepuansol

Jlst oGecriedeHust mporiecca 00ydeHust ¥ penieHus 3a1a4 00ydeHUs UCTIONb3YIOTCS CISAYIOIIHE
MaTepUAIbI:
—  METOAMYECKHE MAaTEePHAIIbI, ONPEICIISIONINE MPOTICyPhl OIICHUBAHUS 3HAHUH, YMCHHH, HABBIKOB
u (WIK) OIbITa JIEATEIBHOCTH, XapaKTePU3YIOIIHMX ITarbl (OPMUPOBAHUS KOMIICTEHITUH, B
COCTaBe:
Meroanveckue Mareprabl:
4.1 OcHoBHAas JIUTEpPATYypa
4.1.1. CmupuoB C.B. Metosl 1 060pynoBaHre KOHTPOJIS TApaMETPOB TEXHOJIOTUYECKUX TTPO-
IIECCOB TPOMU3BOJCTBA HAHOTETEPOCTPYKTYP U HAHOTETEPOCTPYKTYPHBIX MOHOJUTHBIX HHTETPATBHBIX
cxeM: yuebHoe nocobue. - Tomck: TYCVYP, 2010. - 115 c. (6)
4.1.2. CmupuoB C.B. Metosl 1 0060pynoBaHre KOHTPOJIS TapaMETPOB TEXHOJIOTUYECKUX TTPO-
IIECCOB TPOMU3BOJCTBA HAHOTETEPOCTPYKTYP U HAHOTETEPOCTPYKTYPHBIX MOHOJUTHBIX HHTETPATBHBIX
cxeMm: ydebHoe mocobme. — Tomck: TYCVYP, 2010. — 115 c¢. — [smexkTpoHHBIN pecypc|. —

https://edu.tusur.ru/publications/535

4.1.3. Cmupaos C.B. Merozp! nccneaoBaHus MaTepUaioB U CTPYKTYP JEKTPOHUKH: yueOHOe
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nocobue. — Tomck: TYCYP, 2007. — 170 c. (96)

4.2 JlonoJIHUTE/ILHAA JIUTEPATYypa

4.2.1. bpannon ., Kanpan Y. MukpoctpykTypa MarepuaioB. MeToasl CCaeA0BaHUS M KOH-
TpoJisi: YueObHoe nmocobue s By3o0B: llep. ¢ anrm.; pen. Ilep.: C.JI, baxxenos; aBt. JJlononmaenus: O.B.
Eroposa. — M.: Texnocdepa, 2006. — 377 c. (5)

4.2.2. Bynpad ., Hemuap T. CoBpeMeHHBIE METO/BI MCCIIECIOBAHMS MMOBEPXHOCTU: HAYUYHOE
m3nanue. — M.: Mup, 1989. — 564 c. (5)

4.2.3. AHanu3 MOBEPXHOCTU METOJAaMHU OXe- U PEHTTEHOBCKOM (POTOZIEKTPOHHOM CIEKTpO-
ckoruu : Monorpadwus: Ilep. ¢ anrn. / M.IL. Cux [u ap.]; pen.: A. bpurrc, M.IIL. Cux; pen. Ilep.: B.1.
Paxosckuii, U.C. Pe3. — M.: Mup, 1987. — 598 c. (2)

4.2.4. Buakos JI.B., Ileatun 10.A. ®usnueckre MeTOabl UCCIECIOBAHUS B XUMUH: Pe3oHaHc-

HBIE ¥ DJIEKTPOOTITHYECKUE METO/IbI: YUeOHUK Il BY30B. — M.: Bricmras mkosta, 1989. — 288 c. (1)

4.3 YuyeOHO-MeTOANYECKHE TOCOOHS U POrPaMMHOe oleclieyeHne

4.3.1. CmupuoB C.B. MeTobl ucciieoBaHusl MaTepraIoB U CTPYKTYP DJIEKTPOHUKH: J1abopa-
TOPHBIN MPaKTUKYyM Ui CTyAEHTOB crneunaibHocTu 210104 «MHUKpO3IIEKTpOHUKA U TBEPAOTEIbHAs
anekTponukay. — Tomck: TYCVYP, 2007. — 58 c. (50)

4.3.2. CmupaoB C.B. Merozpsl u 0060pyn0BaHr€e KOHTPOJIS TAPaMETPOB TEXHOJIOTUYECKUX MPO-
LIECCOB MPOMU3BOJACTBA HAHOTETEPOCTPYKTYP U HAHOTE€TEPOCTPYKTYPHBIX MOHOJUTHBIX UHTErPAJIbHBIX
cxeM: sabopatopHblii mpaktukyMm. — Tomck: TYCVYP, 2010. — 97 c. — [3neKkTpoHHBIN pecypc]. —

http://edu.tusur.ru/training/publications/536

4.3.3. Metoapl uccileOBaHUS MaTepUAlOB U CTPYKTYp 3JeKTpoHUKH [Tekct] : ydeOHO-
METOIUYECKOE MOCOOHE M0 AyIAUTOPHBIM MPAKTUYECKUM 3aHATHSAM U CaMOCTOSITENIbHON padoTe uis
cTynaeHToB cnenuanbHocT 210104.65 "MukpoasiaeKkTpoHUKa U TBEpJOTEIbHAs AIEKTPOHUKA', HallpaB-
nenus 210100.62 "DnexkTpoHuka U MUKpOdJIeKTpoHUKa", Hanpasienus 222900.62 "HanotexHosoruu
u MukpocuctemHas Texauka", 210100.62 "Onexkrponuka u HaHodnekTpoHuka', 210600.62 "Hanotex-
nosorus" / C. B. Cmupnos, U. A. Huctoenosa ; MunucrepctBo oOpa3oBaHus U Hayku Poccuiickoit
®enepannn, TOMCKMI TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHHS U PaTUOICKTPOHHUKHU

(Tomck), Kadenpa ¢pusnueckoit anekrponuku. - Tomck : TYCVYP, 2012. - 52 c. (45)
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