MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA TV CHUTIMHBI
MeToabl aHAJIM3a M KOHTPOJISI HAHOCTPYKTYPUPOBAHHHBIX MAaTEPHAJIOB U CHCTEM

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (rpo¢uis) / crienpanu3anus: MUHKpPO31eKTPOHHKA U TBEPA0TeIbHAs 3J1eKTPOHHKA
dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa puzuveckoii 3JieKTPOHUKH

Kypc: 4

Cemectp: 7

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 20 20 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 72 72 4acoB
5 W3 HUX B MHTEPAaKTUBHON (hopme 6 6 4acoB
6 CamocrosiTenpHas paboTa 72 72 4acoB
7 Bcero (6e3 ax3ameHa) 144 144 9acoB
8 ITonroroska u cgada pK3aMeHa 36 36 JacoB
9 OOGm1as Tpy10eMKOCTh 180 180 4acoB

5.0 5.0 3.E.

Ok3ameH: 7 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 91 ot «19 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa u omoOpeHa Ha 3acemaHuu kKadeapbel @D« » 20 roma, mMpOTOKOI
Ne .

Pa3zpaboTunku:

noteHt kag. ®D N. A. Yucroenosa

npodeccop kadeapsr GO C. B. CmupHoB

3aBeayromumii odecreunBaronieii kad.
O] I1. E. Tposin

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexkan ©@OT A. U. Bopounn
3aBenyromnuii BeITycKaroIen kag.

(O] I1. E. Tposu
OKCIEPTHI:

JouenT xadeapsl Gpusnueckoil 31ex-
TpoHUKH (D) N. A. Yncroenosa

IIpodeccop kadenps! puznueckoit
anekTpoHukH (D) T. N. Janununa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[{enbro U3y4eHUs TUCIUTUTHHBI « MeTOo/Ipl aHAJIH3a H KOHTPOJISI HAHOCTPYKTYPHPOBAHHBIX MAaTEPH -
aJIOB U CHCTEeM» SIBIseTCa (DOpMUPOBAHKE 3HAHUN B OOJIACTH SKCIIEPUMEHTAIBLHBIX METOIOB HCCIIE0Ba-
HUS COCTaBa, CTPYKTYPHI, PU3NKO-XUMHYECKHX, ONTHIYCCKUX M CICKTPAIBLHBIX CBOHCTB HAHOMATEPHAJIOB
U HAHOCHCTEM, yCBOCHHE (pyHIaMEHTaIbHBIX MPUHIIUIIOB, HA KOTOPBIX CTPOHUTCS (YHKIIMOHUPOBAHUE
puOOPOB ISl UCCIeOBaHM, (hopMHupoBaHUe y oOydaromuxcs oomenpodhecCHoHaIbHBIX U MPodeccuo-
HAJTbHBIX KOMIIETCHIIUN

1.2. 3agaun JIMCHMIIINHBI
— 3anauell M3y4yeHUs JUCLMIUIMHBI SBIJISETCS 3HAKOMCTBO C KOHCTPYKLIMEH HCCIEN0BATENbCKON
annaparypsl, yCIOBUSIMHU 3KCIUTyaTal[il, COBPEMEHHBIMU METOAaMHU HUCCIIE0BAaHHM, OCBOCHHE CTYAEHTa-
MU OCHOBHBIX NPHUHIUIOB paboThl ¢ MpuOOpaMu, NOJyYEHHE MPAKTUYECKUX HABBIKOB IPU MPOBEACHUU
HUCCIIEJOBAHUH.

2. Mecto mucuunimnebl B ctpykrype OIIOII

Jucnumnnnza «MeToasl aHanu3a U KOHTPOJISl HAHOCTPYKTYPUPOBAHHHBIX MAaTEPUATIOB U CUCTEM)
(b1.B.O1.10) otHOCUTCH K 670Ky 1 (BapuaTHUBHAs 4acTh).

[TpenmecTBYIOMMUMI JUCIUTUIMHAME, (OPMUPYIOIIMMHU HadallbHBIC 3HAHUS, SBISIOTCSA: KBaHTO-
Bas MexaHuka, Martemaruka, [InannpoBanue skcnepumenTa, TeXHOJIOIMS MaTepuanioB MUKPO- M HaHO-
eKTpoHuKH, Pu3nka, Pu3nka KOHAEHCUPOBAHHOTO COCTOSIHUSA, PU3MKaA MTOITYITPOBOIHUKOB, XUMHUSI.

[Tocnenyromumy AUCHUIUIMHAMU SIBISIOTCS: 3allMTa BBITYCKHOW KBaIM(UKAIMOHHONW paloThl,
BKJIFOYasl TOATOTOBKY K IPOLIEAYPE 3aIUTHI U Ipoueaypy 3amunTsl, [Ipegaumiomnas npakrtuka, [Iponec-
CBbl MUKPO- U HAHOTEXHOJIOTHH, TE€XHOIOTUs KPEMHUEBON HAHOIIEKTPOHUKH.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS AHCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (GOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OIIK-5 cnocoOHOCTBIO HCIOJIb30BaTh OCHOBHBIE MPUEMBbI 00paOOTKU U MPEICTABICHUS IKC-
NEPUMEHTAJIbHBIX IaHHBIX;

— TIK-2 cnocoOHOCTBIO apryMEHTHUPOBAHHO BBIOMpATh U PEATU30BBIBATh HA MPAKTUKE dPPek-
TUBHYIO METOJMKY 3KCIIEPUMEHTAILHOTO UCCIIEIOBaHUS [TAPAMETPOB U XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOUCTB M YCTAHOBOK AJIEKTPOHUKH U HAHORJIEKTPOHUKH PA3IMYHOTO (DYHKIIMOHAIBHOTO Ha3HAYEHUS;

— IIK-9 roToBHOCTBIO OpPraHM30BbIBaTh METPOJIIOTUYECKOE OOECIIEUEHUE MTPOU3BOCTBA MaTEPH -
aJI0B U U3JENUH 3JIEKTPOHHON TEXHUKH;

B pesynpTare u3ydeHus TMCIUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

— 3HaTh (U3NYECKUE MPHUHIUIBI OCHOBHBIX 3KCIIEPUMEHTAJIbHBIX METOJOB MCCIEI0BAaHUS Ma-
TEPUAJIOB U CTPYKTYpP, UCHOIb3YEMbIX B (PU3HKE M TEXHOJIOTMM HAHODJIEKTPOHUKH, YCIOBUS peau3aliu
U TPaHUIbl IPUMEHEHHS] 3TUX METOOB; TEHJCHIIMH Pa3BUTHS METOJIOB XapaKTepHU3allMi MaTepUaoB U
CTPYKTYp HaHO- U MUKPOCHUCTEM;

— yMeThb BbIOMpaTh ONTHMAJbHBIE METOIbl HCCIEAOBAHUS M JIMArHOCTUKH HEOOXOIUMBIX
CBOICTB HaHO- U MUKPOCHUCTEM;

—  BJaaeTh MeTopaMu 3()(HEeKTUBHOIO MOMCKa WHPOPMALIMU 110 COBPEMEHHBIM METOJaM HCClie-
JIOBaHMH, O NMEPCIIEKTUBHBIX HAMIPABJICHUAX PAa3BUTHS yCTPOMCTB I U3YyYCHHS U aHAIN3a HAHOCTPYKTYP.

4. O0beM IMCHUIIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIHUILTHHBI COCTABIISACT 5.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpyaoeMKOCTb JUCHHUILIMHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
7 cemecTp
AynuaTopHbI€ 3aHATHS (BCETO) 72 72
Jlexun 36 36
[IpakTuueckue 3aHATHS 20 20
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JlaGopaTopHbIe pabOThI 16 16
W3 Hux B MHTEpaKTUBHOMN (hopme 6 6
CamocTtosiTenbHas paboTa (Bcero) 72 72
[TonroroBka Kk KOHTPOJILHBIM paboTam 6 6
BrInonHenne MHAMBUAYAIbHBIX 3aaHUI 15 15
OdopmiieHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 16 16
[TpopaboTKa JEKIMOHHOTO MaTepraa

CamocrosaTenbHOE H3ydyeHHe TeM (BOIIPOCOB) 6 6
TEOPETUIECKON YacTh Kypca

[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 21 21
Bcero (0e3 ax3amena) 144 144
ITonroroBka m crrada sK3amMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 180 180
3auetHble EauHuIb 5.0 5.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnsl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBL U BUJBI 3aHSATUN TTPUBEICHBI B Ta0uIe 5.1.

Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN

) ] = 2 @ 3 =
: o ° 5} = 5
=n jas O O % s [} s
? S < B B 2 0
Ha3Banus pa3nenoB 1UCHUTIIIMHBL < ) o, o o 2 &5
S 5 G s g5 0 = E
= = @) m 38 @ S
7 cemecTp
1 Brenenue 1 0 0 I1K-2, IIK-9
2 OOBEKTHI U METOABI HCCIIEIOBAHUS 0 6 [IK-2, I[IK-9
3 DEeKTPUYECKHUE U MIEKTPOXUMHUUECKHUE 7 15 30 |OIIK-5, I1K-2,
METO/IbI HCCIIEIOBAHUN HAHOCTPYKTYP [K-9
4 OnTudecKue METOIBI UCCIENOBaHU 5 9 4 17 35 OIIK-5, TIK-2,
I1K-9
5 PeHTreHOBCKHE METObI HCCIEIOBaHUS 5 1 0 6 12 |OIIK-5, IIK-2,
CTPYKTYpBI U COCTaBa MaT€pUaIoB I1K-9
6 SnepHo-(pu3nuecKre METOIbl aHAIIH3A 4 1 0 8 13 | OIIK-5, TIK-2,
I1K-9
7 DnexTpoHHAs U NOHHAS MUKPOCKOIHS 5 0 4 7 16 | OIIK-5, TIK-2,
I1K-9
8 ATOMHO-CWJIOBast U TYHHEJIbHAsI MUKPO- 5 2 4 14 25 OIIK-5, TIK-2,
CKOITHS I1K-9
9 TloaroroBka 00pa3IOB M AKCILTyaTaIUs 3 0 0 3 6 OIIK-5, TIK-2,
aHAJIUTUYECKHUX KOMILIEKCOB I1K-9
Hroro 3a cemectp 36 20 16 72 144
Hroro 36 20 16 72 144

CornacosaHa Ha noprtane N2 30785




5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMKocCTsb,

dopMupyembie
KOMIIETEHIIUU

7 cemecTp

1 Beenenune

[IpenMet nuctunIuHel U ee 3aaaun. CBA3b JUCLHU-
TUTHHBI C IpYTuMH pasaenamu ¢usuku. COBpeMeHHOE
COCTOSIHUE U TIEPCIEKTUBBI Pa3BUTHS (U3HUECKUX ME-
TOJIOB MCCJICIOBAHUI.

—_—

HUroro

IIK-2, TIK-

2 OOBEKTHI U METOBI
HCCIIEOBAHNS

Hccnenyembie CBOMCTBA HAHO- U MUKPOCTPYKTYP U
MeTOJIbl UX KOHTpOJsi. CTpyKTypHBIE AePEKThI U Me-
TOJIBI UX HCCTIeNOBaHMM. BimsHue nedexToB Ha JeK-
TPUYECKHE, ONTUUECKUE, TEIJIOBbIE U MEXaHUUECKUE
CBOKCTBA MaTepHUaIoB

Htoro

TK-2, TTK-

3 DnekTpuueckue u
ANEKTPOXUMUYECKHE
METObI MCCIIETOBAHUI
HaHOCTPYKTYP

DJeKTponpoBOHOCTh. KoHLIeHTpalus HocuTenen 3a-
pana. [lonBukHOCTE HOCHUTENEN. BpeMs :ku3HH He-
paBHOBECHBIX HOcHTenel. [loBepxHOCTHAs MpoBOaU-
MOCTb U MTOBEPXHOCTHAsI KOHLEHTPAIUsl HOCUTENEeH
3apsga. Boiabr-dapaaHbie XxapakTepUCTUKH MTOIYTIPO-
BOJHHUKOBBIX CTPYKTYp. MccnenoBanue 3JeKTpOXUMU-
YECKHX IMPOLIECCOB Ha MOBEPXHOCTH CTPYKTYp. [Tons-

porpadus.

HUroro

OIIK-5,
IK-2, TIK-

4 OnTnyecKue METOIBI
HCCJIEI0BaHUS

DNEeKTPOHHAs CIEKTPOCKONHs. MOJNEeKyIsIpHast CTIeK-
Tpockonusi. CHEKTPOCKONMS paMaHOBCKOI'O paccesi-
HUA. DmuncoMmerpus. OnTuyeckas MUKPOCKOITHS.
OnTrueckasi npoQUIOMETPUS TOBEPXHOCTH CTPYK-
Typ. KOHCTpyKIIHS 1 XapaKTepUCTUKHA HEKOTOPBIX
YCTPOMCTB.

HUroro

OIIK-5,
I1K-2, TIK-

5 PeHTTeHOBCKHUE METObI
HCCIIEIOBAHUS CTPYKTYPbI
U COCTaBa MaTepUaJioB

dusnueckrue 0OCHOBBI METOJI0B. PeHTrenodasHolii,
PEHTT€HOCHEKTPAIIbHBIN METO/IbI. PEHTreHOBCKast
¢doroanekTpoHHas criekTpockonus. KoHcTpyKius u
YCTPOMCTBO anmaparypsl 1Jig peHTTeHO(])a30BoOro u
PEHTIEHOCTIEKTPAIBLHOTO (3JIEKTPOHHO30H0BOI0)
aHanau3a.

Hroro

OIIK-5,
IIK-2, TIK-

6 S nepHo-¢puznyeckue
METO/Ibl aHAJIN3a

MeTobl 0%Ke-CIEKTPOCKOIHH, MacC-CIIEKTPOCKOIHS
BTOPUYHBIX HOHOB ¥ METOJIbI 00paTHOTO pe3epdop-
JIOBCKOTO paccestHusl. Mi3MepeHne KOHIICHTpaIuy KOH-
IEHTPANMOHHBIX PO IIeh. ATimapaTypHas peain3a-
IHsl.

OIIK-5,
TK-2, TTK-
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Htoro 4

7 OnextpoHHas U MoHHas |[IpocBeunBaroias 1 pacTpoBas 3JIEKTPOHHAS MUKPO- 5 OIIK-5,
MUKPOCKONHUS ckonud. CkaHupyromias yJabTpa3ByKOBasi MUKPOCKOIH- [1K-2, I1K-
s.AnmnaparypHas peajau3anus. 9
Hroro S
8 ATOMHO-CWIOBas U YerpoilcTBO U pu3nyeckue NpUHLIUIBL paboThl CKaHU- 5 OIIK-5,
TyHHEJIbHAs pyromiero TyHHenabHoro Mukpockona (CTM). I1K-2, TIK-
MHUKPOCKOIHUS BonbramnepHas xapakrepucTHKa TYHHEJIBHOTO KOH- 9

TaKTa MeTeN — BakyyM - MeTai. ®opmyna CuMMOH-
ca. Konrpact pabotsr Beixoga B CTM. YcrpoiicTBO 1
(u3nYecKre OCHOBBI Pa0OTHI ONTUKO-MEXaHUIECKOTO
ATOMHOCHJIOBOTO CEHCOPa B KOHTAKTHOM PEXKUME.
[Ipumenenne C3M s uccneaoBaHus Ipo-
CTPAHCTBEHHOTO PACTIPEICIICHHS TEMIIEPATYPHI TI0-
BEPXHOCTH TBEPBIX T€T K MUKPOAIIEKTPOHHBIX MPH-
6opoB. Metoap! Buzyanuzanuu C3M n3o0paxeHuil.
Cratnueckuit aHanmu3 C3M mDaHHBIX.

Hroro 5
9 IMoaroroBka 06pasnoB u | [ToaroToBka 00pa3IoB U KCILTyaTaIUs aHATUTHYC- 3 OIIK-5,
SKCILTyaTalust CKUX KOMIUIEKCOB T1K-2, IIK-
aHAJUTUYECKUX Wroro 3 9
KOMIIJIEKCOB
Hroro 3a cemectp 36

5.3. Paznenbl JMCUMILNIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecneYnBAKIIMMH (NPeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznenpl TUCHUIUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCHUTUTMHBI B MeXKANCIUITNHAPHBIC CBSI3U

Ne pa3nenoB gaHHON AMCLUIUIMHBL, TSI KOTOPBIX HEOOXOAUMO U3yueHHE
HauMeHOBaHKe TUCIMILIMH o0ecrneunBaroIuX U 00eCreYrBaeMbIX JUCIUILIIUH

1 2 3 4 5 6 7 8 9

Hpe,[[I.HCCTBYIOH_II/IC JAUCIUITIINHBI

1 KBaHTOBas MexaHHKa + + + +

2 Maremartuka

3 [InanupoBaHue dKCIIEPH-

+
MEHTAa
4 TexHonorus MarepuaioB N n n n 4
MHKPO- ¥ HAHODJIEKTPOHUKHU
5 ®u3uxka + + + +
6 ®u3nKa KOHJAECHCUPOBAHHO- n n n N . n n
0 COCTOSIHUS
7 dusuka nosynpoBOJIHUKOB + + + + + +
8 Xumusg + + + + +

[Tocnenyromue TUCIUITITUHBL

1 3amura BBITYCKHOM KBAJIU-

N o+ + + + + o+ + + +
(uKaMoOHHOHN paboThI, BKITIO-
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yas IOArOTOBKY K IIpOLEype
3aIIUTHI ¥ IPOLEAYPY 3aIUTHI

2 [IpenaumuioMHasi mpakTUKa + + + + + + 4 N N
3 IIporecchl MUKPO- U HAHO- N N ) N .
TEXHOJIOTUU

4 TexHosOTHs KPEMHUEBOM N . s . .

HaHOJ3JICKTPOHUKH

5.4. CooTBeTCcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMIIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YYEHUH IUCIUIUIMHBI, W BHIIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX TIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -
TUH

Bunwl 3ansatuit

®opMBbl KOHTPOJIS

Eq Kommerenimu
Jlex

+ | JIab. pab.

+ | Cam. pab

+ | IIpak. 3aH.

O

KonTponbhas pabota, OT-
YeT [0 UHIUBUIYaTbHOMY
3ajanuio, Jk3ameH, OTyer
1o J1abopaTtopHoi padoTe,
Tect, OTuer no npakTuye-
CKOMY 3aHSTHIO

ITK-2 + + + + Kontponsnas padora, OT-
YeT 10 UHIUBUAYAIbLHOMY
3aJJaHUI0, JK3aMEH,
KoHcmekT caMonoAroToBKH,
OtyeT no nabopaTopHoii pa-
6ote, Tect, OTYeT MO Mpak-
TUYCCKOMY 3aHATUIO

[1K-9 + + + + KonTponbHas pabota, OT-
YeT MO0 UHIUBUIYATBHOMY
3aJIaHNI0, JK3aMeEH,
KoncnekT caMonoaroToBKH,
Otuer o naboparopHoii pa-
oote, Tect, OTUeT 1O TpaK-
TUYECKOMY 3aHITHIO

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
TeXHOIOTUM HHTEPAKTUBHOTO O0YUICHHUSI PU pa3HBIX (popMax 3aHATUH MpUBEICHBI B Tabmwmie 6.1.
Tabmuia 6.1 — TeXHOIOTMH MHTEPAKTUBHOTO O0YUYEHHS MTPHU Pa3HBIX (hopMax 3aHATHI

WNurepaktuBHbIe NIpakTUyeckue | MIHTEepakTUBH
MeToabl Bceero, 1
3aHATHS, U bI€ JIEKIIAH, Y
7 cemecTp

[Ipe3eHTanuu ¢ CNoOIbL30BaHUEM 2 2
CJIaliIOB C 00CYXKACHUEM
HccnenoBarensckuil METON
Hroro 3a cemecTp: 4 2
Hroro 4 2
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7. JIaGopaTtopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHoBanue 1a00paTopHBIX padboT

o L=
= 2 =
Q P=a=t
Q O T
= )
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX padoT 7 &5
o) S E
= a =
& o 2
~ S}
7 cemecTp
3 DnekTpuueckue u Uccnenoanus npodusis pacupeneaeHus: KOHIICHTpa- 4 OIIK-5,
JIEKTPOXUMUYECKHE LIMH B ITIOIYIIPOBOJHUKOBBIX HAHOCTPYKTYpax. IK-2, TIK-
METObI UCCIIEIOBAHUI Hroro 4 9
HaHOCTPYKTYP
4 OnTHyecKne MeTOIBI HccnenoBanue onTHYECKUX U TEOMETPHUECKHUX 4 OIIK-5,
HCCIIEIOBAHHUS CBOMCTB TOHKOCIIOMHBIX AUAJIEKTPUUECKUX MaTepHa- [IK-2, TIK-
JIOB C MMOMOUIbIO CHIEKTPAIbHON AIITUIICOMETPHH. 9
Hroro
7 OnextpoHHas 1 MOHHas | MccrmenoBanne cocTaBa U CTPYKTYPhl TOHKUX TJIEHOK OIIK-5,
MUKPOCKOMNUS C TIOMOIUIBIO IIEKTPOHHON PACTPOBON MUKPOCKOIIHH. [K-2, TIK-
Hroro ?
8 ATOMHO-CUJIOBAs U HccnenoBanue Tonoaoruu HAaHOCTPYKTYP C MOMOIIBIO OIIK-5,
TYHHEIbHAs ONTUYECKON U aTOMHO-CHWJIOBOM MUKPOCKOIIUU. IK-2, TIK-
MHKPOCKOITHS
POCKO Hroro 7
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHoBaHMe MpaKTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tadmuie 8.1.
Tabmuia 8.1 — HaumeHoBaHME MPaKTUYECKUX 3aHATHHA (CEMHUHAPOB)
v\ L=
= 2 E
Q P=a=1
g S 3
o ]
HasBanus paznenos HaumeHoBaHMEe IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF &5
o) S E
= o, =
a o 2
= S
7 cemecTp
3 DnekTpuueckue u Pacuer yienbHOro COnpOTUBICHUS U KOHIEHTPALIMU 1 OIIK-5,
JJIEKTPOXUMUAYECKHUE HOCHTEJEH 3apsa. IK-2, TIK-
METOJB! HCCIIEIOBAHNH Onpenenenre KOHIIEHTPAMU U MMOJBUKHOCTH HOCH- 1 9
HAHOCTPYKTYP TeseH 3apsaga MeTooM XoJuIa.
Onpenenenne KOHUEHTPALMU U IOJBUKHOCTU HOCH- 1
TeeH 3apsa METoIoM XOoJuIa.
Ornpenenenue yaenbHOT0 CONPOTUBIEHUS U KOHIICH- 1
Tpaluu HOCUTENEH 3apsaa merogoM Ban nep [lay.
Onpenenenne yaeabHOTO CONPOTHUBIEHUS SIUTAKCU - 1
aJbHBIX CTPYKTYP YETHIPEX30HA0BBIM METO/IOM.
OmnpeneneHne KOHIIEHTPALUU CBOOOIHBIX HOCUTENCH 1

3apsijia METOJIOM BOJIbT-(PapaHbIX XapaKTEPUCTHK.

CornacoeaHa Ha noptane N2 30785




Omnpenenenre 3(h(PEKTUBHON MaCCHI. 1
Hroro 7
4 Ontryeckue MeTopbl Omnpenenenne cBOMCTBAa KPUCTAIIIOB. 1 OIIK-5,
R e OmnpenerneHrne KOHIIEHTPAIIMA HOCUTENIEH METOIOM 2 TIK-2, TIK-
UK-s>nnuncomerpun. ?
[IpocBesitonye NOKPHITHS. 1
OTtpakeHue NnoyIsipu30BaHHOIO CBETA. 1
JlromuHecueHuus. 1
DnnurcoMeTpusl. 1
KontponpHas padora 1. Tecr. 2
Hroro 9
5 PenTreHoBckue MeTo/bl | PEHTT€HOBCKHE METO/IbI MCCIIEA0BAaHUS KPUCTATINYE- 1 OIIK-5,
HCCIIE0BAHUS CTPYKTYPBI | CKOU CTPYKTYPBHI. [IK-2, TIK-
U cOCTaBa MaTeprajioB Hroro 1 9
6 SAnepHo-(usznueckue Mertoel 06paTHOTO pe3epdhOpIOBCKOTO pACCETHUS 1 1 OIIK-5,
METO/Ibl AaHAJIN3a MacC-CIEKTPOCKONNN BTOPUYHBIX HOHOB. [IK-2, TIK-
Hroro 1 9
8 ATOMHO-CHIIOBast U KonTponbHas pabota. Tecr. 2 IK-2, TIK-
TyHHEJIbHAs Hroro 7 9
MUKPOCKOIHUS
Hroro 3a cemectp 20

9. CamocTrosiTesqibHasi paboTa

Bugpl camocTosTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABIICHbI B

Tabauie 9.1.
Tabauma 9.1 — Buapl caMOCTOSTENIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN
3 z 5
8 = g
o O =
Bunel camocTosTeIsHON & > O
HasBanus paznenon 57 = @DopMBbI KOHTPOJIS
paboThI g s 2
S8 8z
Y <
= (S
7 cemecTp
1 Brenenue [IpopaboTka JIeKIIMOHHOTO 0 |IIK-2, Tect, Ox3ameH
Marepuaa [IK-9
HUroro 0
2 OOBEKTHI U METO/BI [TpopaboTka TeKIHOHHOTO 1 IIK-2, OT4er Mo UHANBUTYAIIb-
HUCCIIEIOBaHUA Marepuala T1K-9 HOMY 3aJianuto, Tect, Jk-
Brinonnenue nHANBUAY- 1 3aMeH
aJbLHBIX 3aJaHnui
HUroro 2
3 DnekTpuueckue u [ToaroroBka k mpakTuue- 8 OIIK-5, OTtyer 1o MHAUBUAYAITb-
AIEKTPOXUMUYECKHE CKHM 3aHSTHSIM, CEMHHA- 11K-2, HOMY 3ajanuto, OTYeT 1no
METO/Ibl UCCIIEIOBAHUI pam I1K-9 nabopaTtopHoit padorte, OT-
HAHOCTPYKT YeT 110 IPAKTUUECKOMY 3a-
AHOCTPYKTYDP [TpopaboTka JIEKITMOHHOTO 1 CT 1o Iipa ccKoMy sa
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Marepuaia

OdopmieHre 0TYETOB TI0
J1abopaToOpHBIM paboTam

Brimonnenue nHAMBUAY-
aJbHBIX 3aJlaHUN

Hroro

15

HATHIO, TecT, Ok3amMeH

4 OnTuyeckue METOBI
HUCCJIEI0BaHUS

[ToaroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

[IpopaboTka JTeKIIHOHHOTO
Martepuana

OdopmieHre 0TYETOB 0
nabopaTopHBIM paboTam

Brinosnnenue nHAMBULY-
aJbHBIX 3aJaHUI

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam

HUroro

17

OIIK-5,
I1K-2,
I1K-9

KonrtponsHas padora, Ot-
YeT [0 UHIUBUAYaTHbHOMY
3amannro, OT4ueT 1o j1adbo-
paTtopHoii padote, OT4yeT
0 MPAKTHUYECKOMY 3aHsI-
TH10, TecT, DKk3aMeH

5 PeHTreHOBCKHE METOJIBI
HCCIIEIOBAHUS CTPYKTYPbI
U COCTaBa MaTepUaJioB

IToaroroBka K mpakTuie-
CKHM 3aHSATHUSAM, CEMUHA-
pam

[IpopaboTka JIeKIIHOHHOTO
Marepuaia

Brinonnenne nHIUBUIY-
aJbHBIX 3aJaHUI

IToaroroBka K KOHTPOJIb-
HBIM paboTam

ITonroroBka Kk KOHTPOJIb-
HBIM paboTam

Hroro

OI1K-5,
TK-2,
TK-9

KonTposnbhas pabota, OT-

YeT [0 UHIUBUAYaTbHOMY
3agaHuto, OTueT no npax-

THUYECKOMY 3aHATHIO, TecT,
OK3amMeH

6 SnepHo-puzndeckue
METO/IbI aHAJIU3a

[TonroToBka K mpakTuye-
CKHM 3aHSTHSAM, CEMHUHA-
pam

CamocTosTenbHOE U3yye-
HHE TeM (BOIIPOCOB) TEOpe-
TUYECKOM YacTH Kypca

IIpopaboTka JIEKIIUOHHOTO
Marepuaia

Brinosnnenne nHAMBUY-
aJbHBIX 3aJaHUI

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam

HUroro

OIIK-5,
TK-2,
TK-9

KoHcnexT camonoaroros-
k1, KonTposnbHas pabora,
OTuer 1o HHAMBUYANTb-
HOMY 3a7aHuto, OT4eT 1o
IPAaKTUYECKOMY 3aHATHIO,
Tect, Dx3amen

7 DneKkTpOHHas U MIOHHAs
MHUKPOCKOIHUS

IIpopaboTka JIEKIIUOHHOTO
Marepuaia

OI1K-5,
TK-2,

OTt4er o MHANBUAYAJIb-
HOMY 3aJaHuto, OT4eT no
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OdopmiteHre 0TIETOB TIO 4 |TIK-9 nmabopaTopHOU padore,

JabopaTOpHBIM paboTam TecT, Dx3ameH
Brinonnenne nHaIUBUIY- 2
aIbHBIX 3aJaHnul
Hroro
8 ATOMHO-cHIIOBas U [ToaroroBka Kk mpakTuue- 2 TIK-2, KoHcnexT camMmononroros-
TYHHEJIbHAsi MUKPOCKOIHUS | CKUM 3aHSTHSIM, CEMUHA- T1K-9, ku, KontponpHas padora,
pam OIIK-5 OT4eT Mo MHANBUTYaITb-

3 HOMY 3afanut0, OTYeT 1no
nmabopaTopHoi padore,
Tect, Dx3amen

CamocTosTenbHOE U3yye-
HHE TeM (BOIIPOCOB) TEOpe-
TUYECKOM YacTH Kypca

[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
OdopmieHre 0TYETOB 10 4
nabopaTOpHBIM paboTam
Brinonnenue nHAMBUAY- 2
aJIbHBIX 3aJIaHUI
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 14
9 IMoaroroBka 06pasuoB u | [IpopaboTka JEKITMOHHOTO 1 OIIK-5, |Otuer no UHAUBUAYAIb-
JKCIUTyaTalus Marepuaia [1K-2, HOMY 3aJianuto, Tect, Jk-
AHAJIMTUYECKUX BIMOHEHHIE HHHBHITY- ) [1K-9 3aMEH
KOMILICKCOB aJIbHBIX 3aJIaHUI
Utoro 3
Hroro 3a cemectp 72
IToxroroBka m cimada dK3a- 36 OK3aMeH
MEHa
Hroro 108
10. KypcoBas pa6orta (IIpoeKT)
He npenycmorpeno PVYIIL.

11. PeliTuHrOBasi cucTeMa AJISl OHCHKHU yCII€BaA€EMOCTH oﬁyqammnxm

11.1. baajbHble OLEHKH IJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHbIe OLIGHKH JUIsI JIEMEHTOB KOHTPOJISI

. . MaxkcuMabHBII
N MaxkcumanbHbIN MakcuManbHbIN
DneMeHThl Y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JEATEIIbBHOCTH mexnay 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
7 cemecTp
KoncnexT camMmomoaroros- 3 3
KH
KonTposasnas padota 8 8 16
OTyer no MHIUBUAYATb- 12 12
HOMY 33IaHUIO0
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OtyeT no nabopaTopHOM 10 12 22
pabore

OTyer 1o NpakTUYECKOMY 4 4 4 12
3aHATHIO

Tect 5 5
Wroro makcumym 3a nepu- 12 31 27 70
on

DK3aMeH 30
Hapacraromum utorom 12 43 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cymMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOUM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cCyMMBbI OasuioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6a/JIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBIeH B TaOIuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. Meroms! 1 000pyIOBaHUE KOHTPOJISI ITAPAMETPOB TEXHOJIOTHYECKUX MPOIIECCOB MIPOM3BO/ICTBA
HaHOTE€TEPOCTPYKTYP UM HAHOTETEPOCTPYKTYPHBIX MOHOJIUTHBIX MHTETPAJIbHBIX cXeM: Y4eOHoe mocobue /
CvupuoB C. B. - 2010. 115 c¢. [DOnekrponnsrii  pecypc] - Pexum  mgoctyma:
https://edu.tusur.ru/publications/535 (nara obpamenus: 14.06.2018).

2. Mertoapl uccnenoBaHMs MaTepUajoB M CTPYKTYp IJIEKTPOHUKH : yueOHoe mocobue / C. B.
CMmupHoB ; DeepalbHOE areHTCTBO 1O 00pa3oBaHuI0, TOMCKHI TOCYIapCTBEHHBIM YHUBEPCUTET CUCTEM
yrpaBieHus U paanodnekTpoHuku. - Tomck : TYCVYP, 2007. - 170[1] c. (nanuuue B Oubnuoreke TYCYP
- 91 7K3.)

12.2. lonostHuTEIbHAS JIUTEpaTypa
1. OOopynoBaHue JJisi CO3aHUSA U UCCIEIOBAHUS CBOMCTB OOBEKTOB HAHOAJICKTPOHHUKHU: Yuelh-
Hoe nocobue / Uucroenosa U. A., Hanununa T. U. - 2011. 98 c. [DnekrponHslit pecypc] - Pexum nocty-
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na: https://edu.tusur.ru/publications/547 (nara o6pamenus: 14.06.2018).
12.3. Y4eOHO-MeTOANYECKHE TOCOOUS

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Meroapl aHalM3a W KOHTPOJISI HAHOCTPYKTYPHUPOBAHHBIX MaTepuajioB W CHCTEM: Y4eOHO-
METOIMYECKOE MOCOOME MO MPAKTUYECKUM 3aHSATHSIM M CaMOCTOSTEeNbHON pabore / Ynctoenora U. A.,
CmupnoB C. B. - 2018. 53 c. [OnekrpoHHwli pecypc] - Pexum  pgoctymna:
https://edu.tusur.ru/publications/7451 (mara oopamenus: 14.06.2018).

2. Meroapl 1 000pyIOBaHHE KOHTPOJISI APaMETPOB TEXHOJIOTMUECKHUX MPOLIECCOB MTPOU3BOACTBA
HAHOTETEPOCTPYKTYp M HAHOTETEPOCTPYKTYPHBIX MOHOJMTHBIX HMHTETpalbHBIX cxeM: JlaGopaTopHbIii
npaktukym / CwmupuHoB C. B. - 2010. 97 c. [Dnexrponnslii pecypc] - Pexum npocryna:
https://edu.tusur.ru/publications/536 (nara obpamenus: 14.06.2018).

3. Meroapl uccnaenoBaHUS MaTepUajoB U CTPYKTYP DJICKTPOHUKHU : JaOOpaTOPHBIA MPAKTUKYM
UL CTYACHTOB creruaibHOCTH 210104 "MukposnekTpoHUKa W TBepaoTenbHas anekrponuka" / C. B.
CwmupHoB ; DenepanbHOE areHTCTBO MO 00pa30BaHUI0, TOMCKHII TOCYyIapCTBEHHBI YHUBEPCUTET CUCTEM
yIpaBJIeHUs U paguodekTpoHuku, Kadpenpa ¢pusnueckoit anekrponuku. - Tomck : TYCVYP, 2007. - 58 c.
(maymune B 6ubimoteke TYCYP - 48 7k3.)

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS ISl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHalibl Il CAaMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YUCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

JI1s1 1M1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 1M1 ¢ HApYLIeHUsIMH OIIOPHO-ABUTIaTeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccuonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI
1. http://www.elibrary.ru/ (cCBOOOTHBINI TOCTYIT)

13. MaTtepuajibHO-TEXHUYECKOe o0ecneyeHue TMCIUIINHBI U TpedyeMoe MporpaMMHoe
ol0ecrieueHmne

13.1. O0uue TpeOOBAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUIIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAlMU UCIIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbo. MMeroTes
JIEMOHCTpallMOHHOE 000pyA0BaHNUE U yUeOHO-HAITIIIHbIE TOCOOMs, 00eCcIeunBaloIIie TEeMaTHYeCKUEe Uil -
JIIOCTPALMHU 110 JIEKLIMOHHBIM pa3JieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H MPOrPAMMHOE o0ecredyeHne Ui NPAKTHYeCKUX 3aHATHI

YyeOHast ayTuTOpHs

yqe6Ha;1 aYI[I/ITOPI/ISI JJIA HpOBCI[GHI/ISI SaHﬂTI/If/'I JICKITMOHHOI'O THUIIA, yqe6Ha;1 ay,III/ITOPI/ISI JUJISA HpOBe-
JICHUS 3aHATHUN MMPAKTUYCCKOTrO TUIA, YIeOHAas ayIuTOPHs JUIs IPOBEACHHS 3aHATUI CEMHUHAPCKOro THIIA,
IIOMCIICHUC IJIA HpOBeI[eHI/ISI I‘pyr[HOBLIX nu I/IHZ[I/IBI/II[yaJIBHBIX KOHchIBTaI_II/If/'I, IIOMCIICHUC IJIsA HpOBe,HC-
HUS TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOM aTTeCTaIlluu

634034, Tomckas o6macts, T. Tomck, Bepmmnuna ynuua, a. 74, 224 ayn.

OrnucaHue UMEOIIErocss 000PYIOBAHHUS
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- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- Pabouee mecTo nmpenomaBares.
IIporpammHoe oOecrieueHne He TpedyeTcs.

13.1.3. MaTepua/ibHO-TeXHUYECKOE M IPOrPaMMHoOe odecriedeHne J1JIs J1a0opaToOpHbIX padoT
JlaGoparopusi reTepoCTpYKTYPHOI 3JI€KTPOHUKU M CBETOAMOIHON TEXHUKH
yueOHas ayuTopus Ui IPOBEACHUS 3aHATHI 1aO0OpaToOpHOTO TUIIA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 216 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:

- Ontuueckuit YO cnekrpomerp USB2000;

- UK ®ypoe-cnexrpometp Infralum FT-801 ¢ npucraBkoii Ha oTpaxkeHue;

- PactpoBslii anektponnslii Mukpockon Hitachi TM-1000 ¢ mukpoananuzaropom Bruker Quantax
50EDX;

- PamanoBsckuii cnexktpometp Avantes-532TEC;

- 3mepuTenp napamMeTpoB MOIyIPOBOIHUKOBBIX PUOOPOB MeTpoHoM-03;

- Muxkpounrepdepometp Jlunnuka MUN-4M;

- Hudposoit RLC-meTp Protek 9216A;

- U3mepurens ummutanca MHUIIN E7-20;

- Komnstorep (4 mr.);

- HoyTOyx;

- Kommnekr cneuunanuznpoBaHHol yueOHOI mebenu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoOe obecrieueHue:

— AvaSoft ThinFilm — USBI1

— AvaSoft-Raman for AvaSpec

— AvaSpec—-USB 1

— Avast

— Bruker QUANTAX 50

— ExpertPRO 801

— LibreOffice

— Microsoft Windows XP

— OOIBase

— PDF-XChange Viewer

- TM-1000

- BAX

— BOX

13.1.4. MarepuajbHO-TEXHUYECKOE U MIPOrPaMMHOe o0ecrneuyeHue 1Jisi CaMOCTOSITeIbHON padoThI
s camocTOosATENbHON pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHast MmeOerb;

- komneroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOYEeHBI K ceTn «/HTepHeT» U 00eCreYnBarOT JOCTYI B DJIEKTPOHHYIO WH-
(hopManMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[lepeueHb mporpaMMHOTO OOECTICUEHUSI:
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- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOOecredeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMaIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hOopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00y4JaroIXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHHEeM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MPU MOMOIIY BUCOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (hopMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a1aHUA
1. ITo xaxoit popmyse onpeaensieTcs: eKTPOIPOBOAHOCTh COOCTBEHHOTO MOIYITPOBOIHUKA:

a) o=enun; 0) c=epup;

B) c=enun + epup; r) o=J/E.

2. Kakyroo 3aBUCUMOCTbh MCHOJIB3YIOT JJISI ONPEAEICHUS MHUPUHBI 3alPEIICHHON 30HbI MOIYIPO-
BOJTHHKOB:

a) 3aBucumoctb EF=£(T);

6) 3aBucumoctb n=f(T);

B) 3aBUCHUMOCTH In 6=f(1/T);

r) 3aBucuMocTh In Nd=£(T).

3.Kakwue cBoicTBa MOTYIPOBOIHUKOBOTO MaTe€pralia BIUSIOT Ha €r0 3JIEKTPOIPOBOIHOCTb:

a) TOJBKO pa3mMepsl 00pasia;

0) TOJIbKO KOHIICHTPAIIHsI HOCUTEIICH 3aps/ia;

B) COBEPIICHCTBO CTPYKTYPBI U KOHIICHTpAllKsl HOCUTEINEH 3apsa;

T') TOJIBKO BUJ KPUCTAJUITMUECKON PEIIETKH.

4. CKONbKO YYaCTKOB Pa3JINYHOMN KPYTU3HBI COEPKUT 3aBUCUMOCTH Inc =f(1/T) my1st momynpoBo-
HUKa C OJHUM TUIIOM JIETUPYIOLIEH MpuMecH:

a)1;06)2;8)3;1)4.
5. Hammumute Gpopmyity BeIpakaromiyto 3akoH bparra?

a) 2sinB=n); 6) 2aSin260=nA;
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B) 2acos0=A\; 1) 2dsinf=nA.
6.YcnoBue uaTepdepenmn Jlay>?

a) (cosO —sinf)=mA; 6) 2dSin6=mA;
B) a(cos® —cos01 )=mA; r) d(sin6-sinf1) =mA.
7.Kakue dpusndeckue siBICHHUS B KPUCTAIaX 00YCIIOBIECHBI aHTapMOHHUYECKUMU S hexTamu?

a) TETTIOEMKOCTh U TEIUIOTA IJIaBJICHHS,

0) TEIUIONPOBOIHOCTH U TETUIOBOE PACIIUPEHHUE;

B) 2JIEKTPOITPOBOTHOCTH H JIEKTPUUYECKOE CONPOTUBIICHHUE;

I‘) MPOYHOCTDH U IMJIACTUIHOCTD.

8. Uto Takoe kKo3((HUIMEHT TUHEHHOTO TETUIOBOTO PACIIIUPEHUS:

a) a= Al/L; 6) a= (AL/0)(1/AT);
B) o= Al/LT; r) o= (L/AL)(1/T);
9.3akoH pacnpoctpanenus temia Oypwe:

a) Q= -AgradT; 6) Q=MT1 -T2);
B) Q=AM(d2T/dx2 ); r) Q=Cv gradT.
10. Kakoit dhopmyoit Jlebaii yCTaHOBHI CBSI3b TEILUIONPOBOAHOCTH C TEINIOEMKOCThIO?

a) A=CVT; 0) A=Cv dT/dx;

B) A=dCV /dT; r) A=(1/3)v3B CVIcB.

11. Kak marematiaecku popmynupyetcs 3akoH Bunemana-Opanra?

a) (Mo) =LT;06) (»-o)=LT,

B) (Mo) = LdT; r) (Ao) = kT.

12. Kakyro 3aBUCHMOCTb MCIIOJIB3YIOT JJIsl ONpeAeIeHUs TTyOuHBl YPOBHS 3ajieTaHusl IPUMECH B
3amnpelieHHON 30He:

a) 3aBucumocth EF=£(T);

0) 3aBucumocts n=f(T);

B) 3aBUCUMOCTH In n=f(1/T);

r) 3aBucumocth In Nd=£(T).

13. CKONBKO Y4aCTKOB Pa3iIMYHON KPYTH3HBI COACPKUT 3aBUCUMOCTH In n =f(1/T) mis momympo-
BOJIHUKA C OJJHIM THUIIOM JICTUPYIOIIEH MPUMECH:

a) 1;6) 2;B) 3; 1) 4.
14.Yto0 siBAsieTCsl KaYECTBEHHOM MEPOMl pacCEHUSI HOCUTEIIEH:

a) IyIMHA CBOOOHOTO MPoOeTa HOCUTENICH MEXK/TY CTOIKHOBEHHUSMH,
0) ad(deKkTUBHOE CeueHNE PaCCEesTHUS;

B) KOHIICHTPAIUS] PACCEHBAIOIIHNX IICHTPOB;

r) uddepeHnnanbHOe ceYeHUe paccesHusl.

15. Yem onpenensieTcss BEpOATHOCTh PACCEIHUS AIEKTPOHOB:

a) 2 deKTUBHON MacCoM;

0) 3apsI0M PIIEKTPOHA;

B) BPEMEHEM peJIaKcalliu;

) 3 PEKTUBHBIM CEUEHUEM, KOHIICHTPAIUEH IICHTPOB PACCESHUSI, YHEPTUEH JEKTPOHOB.

16. Un€ umsa HocHT 3¢ (deKT BOZHUKHOBEHUS TepMO-I/IC Ha KOHTAKTE JBYX TBEPJBIX TEJ, IIPU HA-
JIMYUH Pa3HOCTU TEMIIEPATYP:

a) Ixoyns-Jlenua; 6) [lenbrhe;
B) TomcoHa; r) 3eebeka.
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18. C yBenuuenueM temneparypsl oT 0 0K 10 KOMHAaTHON NOABM>KHOCTD 3JIEKTPOHOB U JIBIPOK:

a) CHayaJla yMEHbINAETCs MpOonopruoHanbHo T3/2, a 3aTeM yBeNMYHMBAETCS MPOMOPLUOHATIHHO
T(-3/2);

0) cHavana yBeJIMUYUBAeTCsA MPONOpIHOHANBEHO T3/2, a 3aTeM yBEIMYUBAETCS MPONOPIMOHAIBEHO
T(-3/2);

B) CHayaja yBEIMYMBACTCS MPOMOpIHOHAIBbHO T3/2, a 3areM yMEHbIIAETCs MPOMOPLUOHATIBHO
T(-3/2);

') HE U3MEHSETCS.

19. OT kakux MmapaMeTpoB DJIEKTPOHHOTO MOJYIPOBOAHUKA 3aBHCHUT 0 (Kod(hdHIMEeHT Tepmo-
S1C).

a) oT 3PPEKTUBHOM IUIOTHOCTH COCTOSIHUN B 30HE MPOBOAWMOCTH, KOHIIEHTPALUHU 3JIEKTPOHOB U
THUIIa PaCCEeSHUS,

0) OT KOHIIEHTPALIUHU U MOJBMKHOCTH HIICKTPOHOB, OT TEMIIEPaTypHI;

B) OT THIIa PAaCCESHUS U TEMIIEPATYPhI;

I ) oT KOHL[GHTpaI_II/II/I I[BIpOK 1 UX IMMOABUXHOCTHU.

20. Yto Takoe JIIOMUHECIICHIIN

a) TETIOBOE U3JTYYCHHE TBEP/IbIX TEN;

0) oTpakeHHE U MPETOMIICHHUE TBEPIbIM TEJIOM CBETA;

B) CBEUCHHUE TBEP/BIX TEJ MPH MPOTCKAHUHU Yepe3 HUX DJICKTPUICCKOTO TOKA;

r ) I/136I>ITO‘-IHO€ Hana TCIIJIOBBIM, CBCUCHUC TBepIH:IX TCII.

21. Kakum MeTOAOM HUCCIIENYETCS KOHIIEHTPAIUsI JIEMEHTOB B TOHKHMX IUICHKAX:

a) TUQpaKIUs FITEKTPOHOB;

0) pe3epdopaoBckoe 0OpaTHOE pacCesHUE;

B) (hOTORJICKTPOHHAS CIIEKTPOCKOIIHS;

T') SJIEKTPOHHASI 03Ke-CIEKTPOCKOIIHS.

22. Kakoit MeTo1 MO3BOJISIET ONPEACIIUTh YHEPTUIO0 XUMHUUYECKOM CBS3H:

a) TUQPaKIs FITEKTPOHOB;

0) pe3epdopaoBckoe 0OpaTHOE pacCessHUE;

B) (hOTORJICKTPOHHAS CTIEKTPOCKOIIHS;

T') SJIEKTPOHHASI 03Ke-CIEKTPOCKOIIHS.

23. Kakoit MeTo/1 MO3BOJISIET ONPEACIIUTh PACTIPEACIICHUE HIEMEHTOB 10 TOJUIMHE TUICHKHU:

a) TudpaKIus OBICTPBIX U MEJICHHBIX JJICKTPOHOB;

0) pe3epdopaoBckoe 0OpaTHOE pacCessHUE;

B) hoTornekTponHas u MK-cnekrpockomnus;

T') SJIEKTPOHHASI 0’Ke-CIEKTPOCKOMHUS U MACC-CIIEKTPOMETPHS BTOPUUHBIX HOHOB.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
1 ®usnyeckre XapaKTepPUCTUKU TOBEPXHOCTU MAaTEPUAJIOB U METOABI UX UCCIIEIOBAHUS.
2 PEeHTreHOCTPYKTYpHBIN aHAJIN3.
3 DnekTpohU3nIeCKre XapaKTEPUCTHKN MAaTEPHUATIOB U UX U3MEPECHHE.
4 Onexrponnas OXE — cnekTpockonus.
5 ToHKHUE THUANEKTPUUECKUE TUIEHKU U METOAbI U3MEPEHHUS UX I1apaMeTPOB.
6 Macc — CIEKTpOCKONMsI BTOPUYHBIX HOHOB.
7 KBantoBopa3zMepHble 3QPEeKThl B TOHKOINIEHOYHBIX CTPYKTYPAaX U METOJIbl UX MCCIIEIOBAHUS.
8 DJeKTpOHHAs U ONTHYECKAsh MUKPOCKOIIHS.
9 Metoap!l usmepeHus npouisi pacpeesIeHns 2IEMEHTOB B TOHKOIUIEHOUHBIX CTPYKTYpax.
10 TyHHenbHas U CUIOBAask MUKPOCKOIIHS.
11 MeTtoapl AMarHOCTUKU HAHOCTPYKTYP.
12 OnTtrnueckas UK — cnexrpockonus.
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13. DnexTpodu3nuecKkrue XapakKTepPUCTHUKH TTOITYTIPOBOAHUKOBBIX MUTAKCHATBHBIX CTPYKTYP U Me-
TOJIbI X UCCIIEIOBAHMUS.

14. PeHTreHocneKkTpanbHblii MUKPOAHAIH3.

15. Dddext Xomra u ero npuMeHEHNE B UCCIIEAOBAHUH MTOTYITPOBOTHUKOBBIX MaTEPHUAIIOB.

16. HepaBHOBECHBIE HOCUTENH 3apsiia B MOJYNIPOBOJHUKAX U METOABI UX UCCIIEIOBAHUS.

17. ToHKME TUANEKTPUUECKUE TUICHKA U METOJIbI U3MEPEHUS UX TTapaMETPOB.

18. MeTroap! AMarHOCTUKY HAHOCTPYKTYP.

19. CriekTpocKkomus 00paTHOTO pacCesTHUSI HOHOB.

20. OnTHueckue XxapakKTepUCTUKH MaTEPUAIOB U METOBI UX UCCIIEJOBAHHUS.

21. JlazepHas 37UIMIICOMETPUS U €€ PUMEHEHHUE.

22. ITapaMeTpbl SJHEPreTUYECKON CTPYKTYPBI OTYIIPOBOJHUKOB U METO/IbI UX MCCIIEA0BAHUS.

23. OnTuyeckas A1eKTPOHHAs CIEKTPOCKOIIHS.

24. I1oBepXHOCTHBIE SIBJIEHUS B MOJIYIPOBOJHUKAX U METO/bI X UCCIIEIOBAHMS.

14.1.3. Tembl KOHTPOJILHBIX PadoOT
Tema xkoHTpONBHOU paboThl Ne 1: MccnenoBanue 3MEKTPHUUYECKUX U ONTHYECKUX CBOWCTB HAHO-
CTPYKTYP.
BapuaHTbl KOHTPOIBHON PabOTHI IPUBEACHBI B yUeOHO-MeToAnYecKoM ocoouu (1.12.3)
Tema KOHTpOIbHOM paboThl Ne 2: PEHTreHOBCKHE U sIepHO-(PU3MUECKUE METO/Ibl aHAIH3a.
BapuaHTbl KOHTpOIBHON PabOTHI IPUBEACHBI B y4eOHO-MeToAnYeCKOM ocoouu (1.12.3)

Bapuanr 1

1. CoBepuiennslii kpuctamn GaAs tommuuHol B 1 MM ocBemtaercs npu 0 K poronamu ¢ sHeprueit
1,2 3B (0=10 cm”-1). ITotok cBeta coctaBusier 10720 poron/cm”2c. HaliTn BenmnumHy MOTOKa CBETA MPO-
XOISLIETO CKBO3b KPUCTAJLIL.

2. Usmepenue comportusieHus meronoMm Ban naep Ilay. Pazmepsr oOpasua: 2a=3mM, 21=2 mwm,
d=0,1 mm, 2b=3 mm. U3mepurenbhblii Tok 1 MA. [lafenne HanpsKeHUs: HAa KOHTAaKTax 4-3 Mpu NpoIrycKa-
HUU TOKa 4epe3 KOHTAakKThl 1-2 cocraBisier | B. A npu Toke Ha KOHTakTax 2-3 majeHHue HalpsHKEHUS Ha
KoHTakTax 1-4 coctasiser 1,2 B. Haiitu ynenbHoe conpoTuBienue oopasia.

3. IInactuna u3 nmomympoBoguuka GaSb (n=5, k=0,82) coOCTBEHHON MPOBOAUMOCTH TOJIIHHOM
0,1 MM ocemaercs uznyuenueM He - Ne naszepa ¢ miotHoctbto sHepruu 0,1 JDx-cm”(-2). Onpenenure
JUIMHY BOJIHBI U MHTEHCHUBHOCTH JItoMUHecHeHnnHu rpu 300 K.

Bapuanr 2

1. Ha noBepxHocTh Si HaHeceHa ToHKas IuieHka Si02. B pe3ynbraTe B cucTeMe MOJIyYeH MHHHU-
MyM K03 dHUIMEeHTa OTpaKEHUs Ha AJMHE BOJHBI 1| MKM. HaliTi TONMIMHY MIEHKH.

2. B KOHKpETHOM »3KCIIEPUMEHTE [0 LHUKIOTpOHHOMY pe3zoHaHcy B=0,1 BO6/M2, mpu sToMm
Nc=10"10 cm”-1. Haiinute pe30HaHCHYIO YacTOTY.

3. B metone pe3eppopAOBCKOrO pacCcesiHUsl SHEPrusi OTPaKEHHBIX OT MepeaHe II0CKOCTH
IUIEHKU XpoMa HOHOB Ar nox yriioM 45 rpan umeet Benuuuny 0,5 MaB. Onpenenure HauanbHYO dHEp-
TUIO MOHOB AT.

Bapuanrt 3

1. Obpazen repmanus n—Tuna TOAMKUHON 1 MM NOKpHIT cinoeM S102 Tonmuuoi 1 Mxm. Koaddu-
IUEHT IponyckaHus 3toro odpasna MK-uznyyenne v = 1500 cm-1 paen 30 %. Haiiaure koHIEeHTpalmio
Hocutenei 3apsga. T=300 K.

2. Ha nnacTuHy M3 KpeMHHMs TOJIIMHONW | CM HOpMaJIbHO IAAAET IIOCKOIOJSPU30OBAHHBIN CBET
nuHOM BoiHBI 10 MxkM. Uepes mutacTuHy B 3TOM cirydae npoxoaut 15% cBera. HyxHo onpenenuTs k03¢ -
(GUIMEHT OTpaKEHUsI 3TOTrO XK€ CBeTa MpPH JABYX OPHEHTALMSIX BEKTOpa MOJIIPU3AlMU: a) HapayliebHO
MJIOCKOCTH TTaJICHUsI CBETa; 0) HOPMAJIBHO K IJIOCKOCTH MaAeHus; ipH yriax najaenus 40 rpaa u 60 rpam.

3. JIns peHTreHOCTPYKTypHOro aHaiu3a Au ucnonbdyercs usnydenue Ko Co (nmocrosiHHas kpa-
HupoBaHus ¢ = 1,13). Haiitu:

a) JlnuHy BOJIHBI PEHTTEHOBCKOTO U3ITyYeHHUS;

b) Y1 otpakenus ot miockocteit [111], [220], [311];

¢) MeXII0CKOCTHOE PACCTOSTHHE.

14.1.4. Tembl UHANBUAYAJIbHBIX 321aHUI
[IpumepHas TemaTHKa JOMAITHUX WHIWBUAYATbHBIX 3aJIaHUMN:
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- Pazpabotka (oTonpreMHOro ycTpoHCTBa AJIsi CIIEKTPOCKOINH.

- Merton uccneaoBaHus ONTHYECKUX CBOMCTB TOHKHUX clioeB S102 B mHppakpacHOil 00JaCTH CTICK-
Tpa.

- UccnenoBanue M/IIT HaHOCTPYKTYp METOIOM BOJIBT-(hapaiHbIX XapaKTEPUCTHK.

- Pa3pabotka ycTpoiicTBa 11 JTa3epHOM SIUTUIICOMETPUH.

- Pa3zpaboTka ycTpoiicTBa /11 paMaHOBCKOW CIIEKTPOCKOITHH.

- YCTpOUCTBO [UIsl OITUYECKON CIIEKTPOCKOIIHH.

- UccnenoBanue rpanyOMETPHUUECKOTO COCTaBa HAHOMOPOILIKOB JIIOMUHO(OpA.

- HccnenoBanue nomynpoBOJAHUKOBBIX HAaHOTETEpOCTPYKTYp GaN.

- UccnenoBanme MHOTOCIOMHBIX TOHKOIUIEHOYHBIX HAHOCTPYKTYp MeTaut- Si02-MeTtann.

- UccnenoBanue rpaHyIOMETPUYECKOTO COCTaBa HAHOTIOPOIIIKOB JTIOMHHO(OpA.

- OneHka TOTPENIHOCTH U3MEPEHUN MapaMeTpOB HAHOOOBEKTOB METOJIOM PACTPOBOM AJIEKTPOH-
HOM

MUKPOCKOIIHUH.

- OneHKa norpenHoCcTH U3MEPeHU TapaMeTpoB HaHO0OBEeKTOB MeTooM MK dypre-criekTpocko-
07078

- O1eHKa MOTrPeIHOCTH U3MEPEHH MapaMeTpoB HAaHOOOBEKTOB METOAOM PaMaHOBCKOM crieKTpo-
CKOIHH.

- OueHka TOTPEIIHOCTH HM3MEPEHHUH MapaMeTpOB HAHOOOBEKTOB METOJOM CIIEKTPAIbHOW 3II-
JUIICOMETPHH.

Bapuanr 1

PazpaboTath GoTonmpueMHOE YCTPOMCTBO ISl CIIEKTPOMETpHUH. [IpencTaBuTh NMpUHIMITHAIBHYIO
ONTHYECKYIO M AJIEKTPUUIECKYIO CXEMBI YCTpOicTBa. PaccunraTh pexkxuMbl paOOThI AIEMEHTOB U MOTPEIII-
HOCTbh U3MEPECHUH.

Hcxonursie naHHBIE:

1. CnekrpanbHbiii quana3oH 0,2 — 1 MKM.

2. Pabouas temmneparypa 300C.

3. Hacrota moaysmsiuu 100-1000 I,

Bapuanr 2

MeTton uccieoBaHusl ONTUYECKUX CBOMCTB TOHKUX ciioeB SiO2 B mHGpakpacHO# 00JacTH CIEK-
Tpa. [IpeacTaBuTh NPUHLIUNHUAIBHYIO ONTHUYECKYIO, JIEKTPUUECKYI0 U MOHTaKHYIO CXEMbI yCTPOMCTBA.
Pa3paboTaTh TEXHOIOTHIO U3TOTOBJICHHUS SJIEMEHTOB CXeMbl. PaccunTarh peskuMbl pabOThI AJIEMEHTOB.

Hcxonusie naHHBIE:

1. CnekTrpanbHbiii quana3oH 0,4-2 MKM.

2 ITnotHOCTH MOIIHOCTHU M3mydeHus 103 Br/cm2:

3. JmurenpHocTh UMITysbeoB 0,1-10 c;

4. Tnametp obOpabarsiBaemoro uznenus 100 mm.

Bapuant 3

Paspabotats ycTpoiicTBo ais ga3epHoi muncomerpun. [IpencraBute ananu3 ycrpoiictsa. [Ipu-
BECTU MPUHLUIINAIBHYIO ONTHYECKYIO U 3JEKTPUUYECKYIO cXeMbl. PaccuntaTh peKumMbl pabOThI AJIEMEH -
TOB. Paccuurarh OrpemHoOCTs U3MEPEHUM.

HUcxonusle na”nHbIe:

1. JlninHa BOJIHBI JIa3€pPHOTO U3IIy4eHUs 623 HM;

2. Yacrora cinegoBanusa umMnyiabcoB 10 I'm;

3. PaGouee nmosne quamerpoMm He MeHee 40 MM;

4. ITnotHOCTH 3HEpruu 1 Jx/cM2.

14.1.5. Bonipochbl Ha caMONOATOTOBKY
1) TyHHenpHast MUKPOCKOIMMS.
2) ATOMHO-CUJIOBasi MUKPOCKOITHSL.
3) Ob6pazoBanue pe3ephopIOBCKOTO paccesiHUsI.
4) AHHUTUIISALUS TTO3UTPOHOB.

14.1.6. Bonipocsl 1J1s1 NOATOTOBKH K MPAKTHYECKHM 3aHATHAAM, CEMUHAPAM
Pacuet yaenbHOro COnpoTUBICHHUS M KOHLIEHTPALMU HOCUTENEH 3apsia.
Omnpenenenre KOHIEHTPALMU U IOJBMKHOCTH HOCHUTENIEH 3apsaa MeTo1oM XoJuia.
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Ornpenenenre KOHIEHTPAIMU U MOJBUKHOCTH HOCUTENIEH 3apsiia METOA0M XOIia.

OrnpeneneHue yaeabHOTO COTPOTUBIICHUS M KOHIIGHTPAIMA HOCUTENEH 3apsaa MmetoaoM Ban nep
ITay.

OrnpeneneHne yaeabHOTO COMPOTHUBIICHUS SMUTAKCHAIBHBIX CTPYKTYP UYETHIPEX30HJAOBBIM METO-
JIOM.

OrnpeneneHrne KOHIICHTPAIIMA CBOOOTHBIX HOCUTENICH 3apsi/ia METOJOM BOJIbT-(hapaJHbIX XapaKTe-
PHUCTHK.

Onpenenenne >HPeKTUBHON MaCCHI.

Ornpenenenre CBOMCTBA KPUCTAILIIOB.

Onpenenenne KOHIIEHTpauuu Hocutesnern Mmerogom MK-smmmncomerpun.

IIpocBemiArone NOKPHITHUSI.

OTpakeHue MOJIIPU30BAHHOTO CBETA.

JlroMuHeCIICHITIS.

DITUIICOMETPHSL.

PentrenoBckue METOBI UCCIIEIOBAHUS KPUCTAIITUYECKON CTPYKTYPHI.

MeTtop1 00paTHOTO pe3epPOPAOBCKOTO PACCESIHUS U MACC-CIIEKTPOCKOITUY BTOPUYHBIX HOHOB.

14.1.7. Tembl J1a0opaTOpHBIX padoT

Hccnenoanus nmpoduis pacrpeneineHuss KOHIICHTPAIUH B MOTYIPOBOIHUKOBBIX HAHOCTPYKTYpax.

HCCJ’I@I[OB&HI/IG OINTUYCCKUX U T'COMECTPUUICCKHUX CBOMCTB TOHKOCJIOMHEIX JUBJICKTPUUCCKUX MaTe-
pPHAJIOB C TIOMOIIBIO CIIEKTPAIBHOM SJUTUTICOMETPHH.

HccnenoBanrue cocTaBa M CTPYKTYPhl TOHKHX IDICHOK C ITOMOIIBIO 3JIEKTPOHHON PacTpOBOW MH-
KPOCKOITHH.

HVccnenoBanue TOTOJIOTHA HAHOCTPYKTYP € TIOMOIIBIO ONTHYECKONH U aTOMHO-CHIIOBOM MHKPOCKO-
U Y.

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajJgamM AJd JUll ¢ OrPAaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUA0B
I[J'IH JijIi ¢ OrpaHU4YCHHBIMH BO3MOKHOCTAMU 3J0POBbSA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6J'H/IIIa 14 — I[OHOJ'IHI/ITeJ'II)HBIe MaTtepuajibl OLUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINOB

Kareropuu Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS ¥ OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YCHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOIbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMyliecTBeHHO yCTHas IpoBepKa

3peHus ONpOC M0 TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBeHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PabOThI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o0IIeMeIMIINTHCKIM paloThl, BONIPOCHI K 3a4eTy, METO/IaMH UCXOJSl U3 COCTOSIHUSA
MIOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaloLIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM [JIsl JTUI C OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B
Jns mui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI U MHBAIHIOB TPEIyCMAaTPUBACTCS J0-
cTymnHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIIEHOYHBIX CPEJICTB, @ IMEHHO:
— B TIEYaTHOH (hopme;
- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;
- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;
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- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIOIIEPEBOA.

Jluam ¢ OrpaHM4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aromuxcs MpeIycMaTpiuBaeTcsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBJICHNE OTBETOB YCTHO.

[Iponienypa oreHUBaHUS PE3yIbTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAJIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue HHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHYCHHUSAM UX 370POBBS  BOCHIPUATHS HH(POPMALINN:

JL1s1 JIMI ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

JI1s1 1M1 ¢ HApyIIEeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpu HEoOXOAMMOCTH ISt JIULL C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbsI U HHBAJIUIOB IIPOIIE-
Jlypa OLICHUBAHMsI PE3yNIbTaTOB 00yUEHUsI MOXKET IPOBOAUTHCS B HECKOIBKO ITAIOB.
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