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Bragesey: Tpoawm Magen Edmpmosms
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PABOYA S [TPOT'PAMMA JNCHUITJIMHD
MeToabl aHAJIM3a M KOHTPOJISI HAHOCTPYKTYPUPOBAHHHBIX MAaTEPHAJIOB U CHCTEM

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 28.03.01 HaHOTEXHOJI0rMN U MUKPOCHCTEMHASI TEXHUKA
Hanpasnennocts (nmpoduis) / cnennanuzanus: HaHOTeXHOJIOIHU B 3JIEKTPOHNKE U MUKPOCHCTEMHOI
TeXHHKe

®opma o0ydeHus: OUHaA

@akynpreT: @IT, PakyabTeT JJICKTPOHHOM TEXHUKH

Kagenpa: @I, Kadeapa ¢pusnueckoii 3J1eKTPOHUKH

Kypc: 4

Cemectp: 7

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 7 cemecTp Bcero Enununner
1 Jlexuun 36 36 4acoB
2 [IpakTryeckue 3aHATHA 20 20 4acoB
3 JlabopaTtopHbie pabOThI 16 16 4acoB
4 Bcero aynuTopHbIX 3aHATHN 72 72 4acoB
5 W3 HuX B MHTEpaKkTUBHON (hopme 6 6 4acoB
6 CamocrosrenbHas paboTta 72 72 4acoB
7 Bcero (6e3 sx3ameHna) 144 144 JacoB
8 [TonroroBka u ciava sK3aMeHa 36 36 4acoB
9 OO61mas Tpy10eMKOCTh 180 180 4acoB

5.0 5.0 3.E.

DK3aMeH: 7 cemecTp
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)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 (crienmanbHOocTH) 28.03.01 HaHOoTexHOIOTMH W MHUKPOCHCTEMHAs TEXHUKA, YTBEPXKICHHOTO
06.03.2015 rona, paccMoTpeHa u ogo0peHa Ha 3aceqanuu kageapet DD« » 20 rona,
pOTOKOI No

Pa3zpaboTunku:
noteHt kag. ®D H. A. YUncroenosa
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 KOMITETEHIUH.

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

Hucuumimza «MeTtoapl aHalin3a U KOHTPOJISl HAHOCTPYKTYPUPOBAHHHBIX MATEPUAIIOB U CUCTEM)
(b1.5.22) otHOCHuTCH K 610Ky 1 (6a30Bast 4yacTh).

[TpenmecTBYIONMME TUCIUTUTMHAMHA, (POPMUPYIOITUMH HAYaJIbHBIC 3HAHWS, SBISIOTCS: MaTtema-
TuKa, [lnanupoBanue skcnepuMeHTa, TeXHOIOTHs MaTepUalOB MUKPO- M HAHOXJIEKTPOHUKH, Du3uka,
®u3uKa KOHICHCUPOBAHHOIO COCTOSIHUS, DPU3HKa MOITYNPOBOJHUKOB, XUMHUS.

[TocnenyromumMu TUCHUINIMHAMYU SBIISIOTCS: 3allUTa BBIMYCKHON KBaTW(UKAIIMOHHOW pabOTHI,
BKJIIOYAsl MOATOTOBKY K MPOLEAYpPE 3allUThl U MpoLeAypy 3amuThl, [Ipenaunnomuas npaktuka, [Iporec-
Cbl MUKPO- ¥ HAHOTEXHOJIOTMH, TE€XHOIOTUsl KPEMHUEBOU HAHOAJIEKTPOHHUKH.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS AHCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (GOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OIIK-1 cnocoGHOCTHIO MPEACTABIATH a/IEKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHUI Hay4YHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX MOJIOKEHH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U Ma-
TEMaTHKU;

— OIIK-2 cnocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTH NMPOOJIeM, BO3HUKAIOIIUX
B X0Jle Mpo(ecCHOHATbHON AEATENbHOCTH, NPUBJIEKATh A MX PELICHHUsS COOTBETCTBYIOLIMM (pU3HKO-
MaTeMaTHYECKUH arapar;

— OIIK-7 cnocoGHOCTBIO YYUTHIBAaTh COBPEMEHHBIE TEHJICHIIMU PA3BUTUS AJIEKTPOHHUKH, U3ME-
PUTEIBHON M BBIYMCIMTENBHON TEXHUKH, WH(POPMALMOHHBIX TEXHOJOTHH B CBOEH NpodhecCHOHANTbHOM
NeSITEIbHOCTH;

— IIK-2 roToBHOCTBIO IIPOBOIUTH JKCIIEPUMEHTAIIBHBIE UCCIIEOBAHUS IO CUHTE3Y U aHAIU3y
MaTepUaoB U KOMIOHEHTOB HAHO- U MUKPOCUCTEMHOMN TEXHUKU;

B pesynpTare u3ydeHus IMCIUIIIMHBI 00YyJatOIUNACs TO0JIKEH:

— 3HaTh (U3NYECKUE MPUHIUIBI OCHOBHBIX 3KCIIEPUMEHTAJIBHBIX METOJOB MCCIEI0BAaHUS Ma-
TEpUAJIOB U CTPYKTYpP, UCHOIb3YEMbIX B (PU3MKE U TEXHOJIOTMHM HAHOXJIEKTPOHUKH, YCIOBUS peanu3aliu
Y TpaHULbl IPUMEHEHUS 3TUX METOOB; TEHJEHIMHM Pa3BUTHUS METONOB XapaKTEpHU3allMM MAaTEPUATIOB U
CTPYKTYp HaHO- U MUKPOCHCTEM;

— yMeThb BBHIOMpaTh ONTHUMAJIbHBIE METOIBl HCCICIOBAHUS W JUATHOCTHKH HEOOXOAMMBIX
CBOICTB HaHO- U MUKPOCHUCTEM;

—  BJaaeTh MeTopaMu 3()(HEeKTUBHOIO MOMCKa WHPOPMALIMU 110 COBPEMEHHBIM METOJaM HCClie-
JIOBaHMM, O NMEPCIEKTUBHBIX HAMPABIICHUAX PA3BUTHS YCTPOMCTB IS U3yYEHUS U aHAIN3a HAHOCTPYKTYP.

4. O0beM IMCHUILIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTABIISACT 5.0 3a4eTHBIX €AUHUIIBI U MIPEJICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl

7 cemecTp
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AynuaTopHbI€ 3aHATHUS (BCETO) 72 72
Jlexuuu 36 36
[IpakTnueckue 3aHATHS 20 20
JlabopaTtopHbie pabOThI 16 16
W3 Hux B MHTEpaKTUBHON (hopme 6 6
CamocrosTenbHas paboTa (BCero) 72 72
[TonroroBka Kk KOHTPOJILHEIM paboTam 6 6
BrinosiHeHME MHAUBUAYAIBHBIX 3aJaHUN 15 15
OdopmiteHre 0TYETOB 110 JTabOPaTOPHBIM paboTam 16 16
[IpopaboTKa JTEeKIIMOHHOTO MaTepuaa

CaMocTosTenbHOE N3yUeHUE TeM (BOIPOCOB)

TEOPETUIECKOM YacTh Kypca

IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 20 20
Bcero (0e3 ax3ameHa) 144 144
[ToaroroBka u cnaya sK3aMeHa 36 36
OO01mast Tpy1I0eMKOCTb, 4 180 180
3auetHbie EquHutb 5.0 5.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Paznesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUIN NPUBEICHBI B Tabmwuie 5.1.

Taommua 5.1 — Pa3mensl AUCIUIUINHBI U BUABI 3aHATHIH

— ()
= = = 2 s é =
= e S e 2 % o E
? S < =} S 20
Ha3Banus pa3nenoB IUCHUTIIIUHBL i ® a o o 9 S5
= 5 S s 5 O s E
e | 2 & 33 &2
7 cemecTp
1 BBenenue 1 0 0 1 2 OIIK-1, OIIK-
2, OIIK-7,
IIK-2
2 OOBEKTHI U METObI HCCIIEIOBAHUS 4 0 0 2 6 OIIK-1, OIIK-
2, OIIK-7,
I1K-2
3 DAEKTpUUECKUE U DIIEKTPOXUMUUYECKHE 4 7 4 14 29 | OIIK-1, OIIK-
METO/BI UCCIIEIOBAHUN HAHOCTPYKTYP 2, OIIK-7,
I1K-2
4 OnTudecKkue MEeTOIbI UCCIICIOBAHMS 5 9 4 17 35 OIIK-1, OIIK-
2, OIIK-7,
IIK-2
5 PeHTreHOBCKHE METOALI UCCIIEI0OBAHUSI 5 1 0 6 12 OIIK-1, OIIK-
CTPYKTYpPBI U COCTaBa MaTEpPHUAIIOB 2, OIIK-7,
I1K-2
6 SnepHo-(hu3nvYecKre METOIbI aHATN3a 4 1 0 8 13 OIIK-1, OIIK-
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2, OIIK-7,

[1K-2
7 DNeKTpOHHAS U MOHHAS MUKPOCKOIHS 5 0 4 7 16 |OIIK-1, OIIK-
2, OIIK-7,
I1K-2
8 ATOMHO-CWIOBasl U TYHHEJIbHAS! MUKPO- 5 2 4 14 25 | OIIK-1, OIIK-
CKOIIHS 2, OIIK-7,
[1K-2
9 IToaroroBka 0Opa3LOB U SKCILTyaTaLHs 3 0 0 3 6 OIIK-1, OIIK-
aHAJIUTHUYECCKHUX KOMIIIICKCOB 2, OIIK-7,
[1K-2
Hroro 3a cemectp 36 20 16 72 144
Hroro 36 20 16 72 144
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComeprkaHue pa3AeaoB TUCIUILIKH (TI0 JICKITHSIM)
3 3 £
3 s 5
Z > 5
HasBanus paznenos Coneprkanue pas3zienoB JUCLUILINHEI 110 JIEKIHUAM z 7 &5
o E
= 2 =
e e 2
= Sl
7 cemecTp
1 Beenenune [IpenMet nuctunuHel U ee 3aaaun. CBA3b JUCLHU- 1 OIIK-1,
IUTMHBI ¢ IpYTUMU pazaenamu pusuku. CoBpeMeHHOE OIIK-2,
COCTOSIHUE U TIEPCIIEKTUBBI Pa3BUTHS (U3HUECKUX ME- OIIK-7,
TOJIOB UCCJICIOBAHUM. [1K-2
Hroro
2 OOBEKTH U METOIBI HccenenyemMble CBOMCTBA HAHO- U MUKPOCTPYKTYpP U 4 OIIK-1,
UCCJIeI0BaHUs MeTO/bl UX KOHTpOJA. CTpyKTypHBIE Ae(DEKTHI U Me- OIIK-2,
TOJIBI UX HCCIIeNOBaHMM. BimsHue nedexToB Ha dJeK- OIIK-7,
TPUYECKHUE, ONTUYECKHE, TEMJIOBbIE U MEXaHUYECKHUE [1K-2
CBOKCTBA MaTepHUaIoB
Hroro
3 DneKkTpuuecKkue u DJeKTponpoBOAHOCTh. KoHLIeHTpalusa HocuTenen 3a- OIIK-1,
JIEKTPOXUMUYECKHE psana. IlonBuykHOCTE HOCUTENEH. Bpems Ku3HU He- OIIK-2,
METO/IbI HCCIIE0OBAHUI paBHOBECHBIX HOcHTenel. [loBepxHOCTHAs MpoBOIU- OIIK-7,
HaHOCTPYKTYp MOCTb 1 TIOBEPXHOCTHAsI KOHLIEHTpALUsl HOCUTEJEH [K-2
3apsiia. Bonbr-dapanHble XapakTepuCTUKU TOTYIPO-
BOJIHUKOBBIX CTPYKTYp. MccrenoBanue a1eKTpoXUMHU-
YEeCKHUX IPOLIECCOB Ha OBEPXHOCTHU CTPYKTYp. [loss-
porpadus.
Hroro 4
4 Ontuyecknue MeTobl DJeKTpoHHas cneKTpockonus. MonekynspHas crek- OIIK-1,
UCCJIeI0BaHUs Tpockonus. CIEKTPOCKONHs paMaHOBCKOIO paccesi- OIIK-2,
Hus. DnnuncoMerpust. OnTudyeckas MUKPOCKOIUS. OIIK-7,
Onrtuyeckast mpoUIOMETpHs MOBEPXHOCTU CTPYK- [1K-2
Typ. KoHCTpyKLIKS 1 XapaKTEepUCTUKU HEKOTOPBIX
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YCTPOMCTB.

Hroro S
5 PentrenoBckue MeToabl | duznyeckre OCHOBBI METOIOB. PeHTreHo(dha3HbIH, 5 OIIK-1,
HCCIIEA0BAHNS CTPYKTYPBI | PEHTT€HOCIIEKTPAIbHBIN METObI. PEHTreHOBCKas OIIK-2,
Y COCTaBa MaTepHalioB (doTornekTpoHHas criekTpockonus. KoHCTpyKius u OIIK-7,
YCTPOMCTBO armapaTypsl Jyisl peHTTeHO(Pa30BOTO 1 [1K-2
PEHTIE€HOCTEKTPAIBHOTO (JIEKTPOHHO30HA0BOIO)
aHam3a.
Hroro
6 SnepHo-puzndeckue Mertoapl 0Ke-CEKTPOCKOIUH, MacC-CIIEKTPOCKOMUS 4 OIIK-1,
METO/Ibl AaHAJIN3a BTOPUYHBIX HOHOB M METO/IbI 00paTHOTO pe3epdop- OIIK-2,
JIOBCKOTO paccesinus. MaMepeHre KOHIIEHTPaluu KOH- OIIK-7,
HEHTPAIMOHHBIX MTpoduiIel. AnmapaTypHas peainsa- [K-2
1yl
Hroro 4
7 OnexTpoHHasa U noHHas |IIpocBeunBaromiast 1 pacTpoBasi 3JIEKTPOHHASI MUKPO- OIIK-1,
MUKPOCKOIUS ckonusi. CKkaHMpyronas yabTpa3ByKOBass MUKPOCKOIHN- OIIK-2,
s.AnnaparypHas peaau3anusl. OIIK-7,
Hroro 5 1IK-2
8 ATOMHO-CHIJIOBas U YCeTpoiicTBO U pU3NYECKUE PUHITUTIBI PAOOTHI CKaHU- 5 OIIK-1,
TYHHEJIbHAs pYIOIIETo TYHHEIbHOTO MUKpockoma (CTM). OIIK-2,
MUKPOCKOIUS BosibramniepHasi xapakTepUCTHKA TYHHEJIBHOTO KOH- OIIK-7,
TaKTa METeJNI — BaKyyM - MeTajul. @opmyna CUMMOH- [1K-2
ca. Konrpact pabotsl Beixoga B CTM. YcrpoiicTBO 1
(u3nyecKre OCHOBBI Pa0OTHI ONMTUKO-MEXaHUYECKOTO
ATOMHOCHJIOBOTO CEHCOPa B KOHTAKTHOM PEXUME.
[Tpumenenne C3M 15 uccneaoBaHust Mpo-
CTPAHCTBEHHOTO PACTIPEICIICHHS TEMIIEPATYPHI T0-
BEPXHOCTH TBEPJIBIX T€JI U MUKPOJIEKTPOHHBIX MTPH-
0opoB. Metoabl Buzyanu3zaiuu C3M n300pakeHuid.
Cratnueckuii ananu3 C3M maHHBIX.
Hroro S
9 IToaroroska 00pa3uoB u | [ToaroroBka 00pas3IoB U SKCILUTyaTaIHsl aHATUTHYE- 3 OIIK-1,
JKCIUTyaTalHs CKHX KOMILUIEKCOB OIIK-2,
AHAITUTHYCCKUX Hroro 3 OIIK-7,
KOMILIEKCOB T1IK-2
Hroro 3a cemectp 36

5.3. Paznenbl JMCHMILNIMHBI M MEKIMCUMILINHAPHBIE CBSA3H ¢ 00eCeYnBAIIMMH (PeAblTy IIUMHU)

U 00ecreuynBaeMbIMH (l'[OCJ'[e)_IlelIII/IMPI) AUCHUIIIMHAMHA

Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U

obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUTMHAME TPEICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCHUTUTMHBI M MeXKAUCIUIINHAPHBIE CBSI3U

HanmenoBanune JUCHUITIIINH

Ne paznenoB qaHHON AUCHIUTUIHHEL, 17151 KOTOPBIX HEOOXOAUMO H3yUCHHE
00ecITeunBaroIMX U 00eCIEYNBAEMBIX TUCIUITINH

1 2 3 4 5 6

7

8 9

[IpeamecTByromMMe TUCITUATITUHBI

1 MaremaTuka
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2 IInanupoBaHue dKCHEPU-

+
MEHTa
3 TexHoyOrMs MaTepUaJIOB N n N " n
MHUKPO- ¥ HAHOSJIEKTPOHUKHU
4 ®duzuka + + + +
5 ®u3znka KOHAEHCUPOBAHHO- n n n n n n n
IO COCTOSIHMSI
6 duznKa MoJynpoBOJHUKOB + + + + + +
7 Xumust + + + + +

[Tocnenyromire TUCHUTIITUHBI

1 3amura BbITYCKHON KBaJU-
(uKalMoOHHOHN paboThI, BKIIIO-

+ + + + + + + + +
4asi TOJITOTOBKY K TPOLIEype
3alUTHI U TPOLEAYPY 3aIUThI
2 IlpepaumuioMHas mpakTHKa + + + + + + + + +
3 [Ipouecchl MUKpO- U HaHO- 4 N N 4 4
TEXHOJIOTHUH
4 TexHonorns KPEMHUEBON n n n n n

HaHOJ3JICKTPOHUKH

5.4. CooTBeTCcTBHE KOMIIETCHUM, JopMHUpPyeMbIX IPH M3YYEHUH AMCHHUILIUHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MpPH H3YyYECHUH AWCIUIUIMHBI, U BHJOB 3aHATUN
MpPEICTaBICHO B Tabmmiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

TUH
§ Bunwl 3austuit
= :
5 3 g g
5 & 0 & S, DopMBbI KOHTPOJIS
5 = g g Z
<z = = @)
OIIK-1 + + + + KontposnpHas pabora, Jk3a-
MeH, OTuert 1o gabopatop-
Ho# pabore, Tect, OtueT mo
IIPAKTUYECKOMY 3aHATHUIO
OIIK-2 + + + + KonTponbHas pabota, Jk3a-
MeH, OTtyeT no JabopaTop-
Ho# paborte, Tect, OTueT mo
MIPAKTUYECKOMY 3aHATHUIO
OIIK-7 + + + + KonrtponpHas pabora, Jk3a-
MeH, OTuet no nabopatop-
Hoii pabote, Tect, OTueT no
MPAKTUYECKOMY 3aHATHUIO
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ITK-2 + + + + KonTpomasnas padora, OT-
YeT MO0 UHIUBUIYATbHOMY
3aJJaHuI0, JK3aMEH,
KoncnekT caMonoaroToBKH,
OtyeT no nabopaTopHOi pa-
oote, Tect, OTUeT MO MpaK-

THYCCKOMY 3aHATHIO

6. UnTepakTUBHBbIE METO/ABLI U (POPMBI OPraHU3AIUH 00yYeHU S
TexHOIOTMM HHTEPAKTUBHOTO OOYUEHHS IPU pa3HbIX pOpMax 3aHATHIl MpUBeIeHBI B Tabmuie 6.1.
Tabmura 6.1 — TexHOIOTHH HHTEPAKTUBHOTO 00YUYEHHUS IPU Pa3HbIX (OpMax 3aHITUI

CJIAIOB ¢ 00CYKICHHEM

WNHrepakTruBHbBIE IpakTHYecKkue | MIHTEpakTUBH
MeTtonap! Bcero, u
3aHATHS, 9 bl€ JIEKLUH, Y
7 cemecTp
[Ipe3eHTanuu ¢ UCnoab30BaHUEM 2 2

HccnenoBarensCckuil METO

Hroro 3a cemectp:

Hrtoro

7. JlabopaTtopHbie padoThl

HanmenoBanue 1abopaTopHBIX padoOT MpuBeAeHo B Tadmmue 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboOT

o ]
= z £
Q =a=t
Q o T
<! )
Haspanus paznenon HaumenoBanue nabopatopHbIx padboT zF &5
o S E
= g =
2 o 2
= S
7 cemecTp
3 DnekTpuuecKkue u Hccnenoanus npoduiis pacupeneaeHus: KOHIICHTpa- 4 OIIK-1,
ANIEKTPOXUMHUUECKHE LMY B TIOJIYIIPOBOJHUKOBBIX HAHOCTPYKTYpax. OIIK-2,
METOBI UCCIIEIOBAHNNI Hroro 4 OIIK-7,
HAaHOCTPYKTYD [K-2
4 Ontnueckue metoapl | MccnenoBaHue ONTUYECKUX U TEOMETPUUYECKUX 4 OIIK-1,
HUCCIIEIOBaHUA CBOWCTB TOHKOCJIOMHBIX JUAJIEKTPUUECKUX MaTepra- OIIK-2,
JIOB C TIOMOUIBIO CIIEKTPAJILHOM 3IIIIUIICOMETPHUH. OIIK-7,
Hroro IIK-2
7 DnexTpoHHas U MoHHas |MccaenoBaHue cocTaBa M CTPYKTYpPbl TOHKUX IJIEHOK OIIK-1,
MUKPOCKOIHS C TIOMOIIBIO ANEKTPOHHON PacTPOBON MUKPOCKOMHH. OIIK-2,
Hroro 4 OIIK-7,
[K-2
8 ATOMHO-CHIIOBast U HccnenoBanye TOMOIOTMHA HAHOCTPYKTYP € IOMOIIIBIO 4 OIIK-1,
TYHHEJIbHAs ONTHUYECKOW U aTOMHO-CUJIOBON MUKPOCKOIHH. OIIK-2,
MUKPOCKONUS Hroro 4 OIIK-7,
[K-2
Hroro 3a cemectp 16

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)

HanmMeHnoBaHMe NMpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 z§
3 = =
Z > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) 2 2 5
< 2 5
> Sz
e e 2
= Sl
7 cemecTp
3 DnekTpuueckue u Pacder ynenbHOro CONMpOTUBIICHUS U KOHIEHTPALIMU 1 OIIK-1,
JIEKTPOXUMUYECKHE HOCHUTEJIEH 3apsja. OIIK-2,
MCTOJIBI HCCIICNOBARMI | ()6 e rieHIe KOHIGHTPALIAN H TTOABHKHOCTH HOCH- 1 IC')IIEHEJ’
HaHOCTPYKTYp TeJen 3apsaaa MeTogoM XoIa. i
OmnpeneneHne KOHIIEHTPALUU U TOJBUKHOCTH HOCH- 1
TeneH 3apsa MeToIoM XoJuia.
OmnpeneneHue yielbHOTO COIPOTUBICHNS U KOHIIEH- 1
Tpauuu HOCUTeNen 3apsaa meroaoM Ban nep Ilay.
Omnpenenenne yaeapHOTO COMPOTUBIEHUS SITUTAKCU - 1
QJIBHBIX CTPYKTYP YETHIPEX30HI0BBIM METOJIOM.
OmnpeneneHne KOHIIEHTPALUU CBOOOIHBIX HOCUTENEH 1
3apsijia METOJIOM BOJIbT-(PapaHbIX XapaKTEPUCTHK.
Omnpenenenne 3pGEeKTUBHON MaCCHI. 1
Hroro 7
4 OnTu4yecKue METOIBI Onpenenenre CBOMCTBA KPUCTAIIIOB. 1 OIIK-1,
HCCIICA0BA M Onpenenenne KOHUEHTPALIMA HOCUTENEH METOAOM 2 8353’
NK-3/IUIcoMeTpum. -
[1K-2
[IpocBemnstomume NOKPHITHS. 1
OTpaxkeHue Nnoysipu30BaHHOIO CBETA. 1
JIroMuHeCIIEHITNS. 1
Onnurncomerpusl. 1
KontponwHnas pabora 1. Tecr. 2
Hroro 9
5 PentreHoBckue MeTOAb! | PEHTT€HOBCKHME METOBI UCCIEA0BAHNS KPUCTAILINYE- 1 OIIK-1,
HCCIIEIOBAHMS CTPYKTYPHI | CKOW CTPYKTYPBI. OIIK-2,
U COCTaBa MaTepHuajioB Hroro 1 OIIK-7,
[1K-2
6 SAnepuo-¢puznyeckue | MeToasl 00paTHOTO pe3ep(hopIOBCKOrO paccestHUs U 1 OIIK-1,
METO/bI AaHAIU3A MAacCC-CIEKTPOCKOIIMY BTOPUYHBIX HOHOB. OIIK-2,
Htoro 1 OIIK-7,
[1K-2
8 ATOMHO-CHJIOBas U Kontpomnsnas padota. Tecr. OIIK-1,
TyHHEJIbHAs Hroro OIIK-2,
MHKPOCKOIHS OIIK-7,
[1K-2
Hroro 3a cemectp 20

9. CamocrosiTesqibHasi paboTa

Bunel camoctosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETECHIIMH PEICTaBICHbI B
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Tabimue 9.1.

Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 =
S i
Bunabr camocTosTensHOM & > 0O
Hassanus paznenon 2 = ®opMbI KOHTPOJIS
paboTEI L s 2
X g8 =
al o g
= S
7 cemecTp
1 Benenue [TpopaboTka TeKIHOHHOTO 1 OIIK-1, |Tect, Ox3ameH
Marepuala OIIK-2,
Uroro | OHR7
2 OOBEKTHI 1 METOIBI [IpopaboTka TeKIHOHHOTO 1 OIIK-1, OT4er no UHANBUYAIIb-
HCCIICIOBAHUS Marepuaia OIIK-2, |HOMYy 3amanuto, TecT, Jk-
Beinonnenne nHAMBULY- | |OIK-7, |saven
. IK-2
aJbHBIX 33JIaHUN
Utoro 2
3 DnekTpuyecKue u [ToaroroBka Kk mpakTu4e- 7 |OIIK-1, |Ortyer no MHAUBHYyaAIb-
AIEKTPOXUMUYECKHE CKHM 3aHSTUSAM, CEMHHA- OIIK-2, |HOMy 3amanuto, OTUeT 1O
METO/IbI UCCIIETIOBAHUI pam OIIK-7, |maGoparopHoii padote, OT-
HaHOCTPYKT [1K-2 YeT M0 MPaKTUUYECKOMY 3a-
OCTPYKTYP [TpopaboTka JIEKIIMOHHOTO 1 et o ,F 9 CCKOMY 3
HATH T, DK3aMeH
MaTepuana 10, 1€CT, Jk3ame
OdopMmieHre OTYETOB IO 4
J1abopaTOpHBIM paboTam
BrinosnHenne nHIUBUIY- 2
aIbHBIX 3aJaHul
Hroro 14
4 OnTUYECKUE METOIbI [ToaroroBka k mpakTuue- 9 |OIIK-1, |Kontpoasnas pabora, OT-
UCCIIEIOBAHUS CKUM 3aHATHUSAM, CEMUHA- OIIK-2, |4eT No MHAMBHUIYAILHOMY
pam OIIK-7, |3aganuro, OTyet mo jabo-
[IpopaboTka ITeKIIHOHHOTO 1 TK-2 patopHoit pabote, Orier
IO MPAKTUICCKOMY 3aHSI-
Marepuaia 0 pa CCKOMY 32
o, Tect, Ok3aMeH
OdopmieHre OTYETOB 10 4
JabopaToOpHBIM paboTam
Brinonnenue nHAMBUAY- 2
aJIbHBIX 3aJTaHUI
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 17
5 Penrrenosckue Merons! |Iloaroroska k mpakruye- 1 OIIK-1, |KonrtpomasHas pabora, OT-
HCCIIEIOBAHMS CTPYKTYPBI | CKMM 3aHSTUSAM, CEMUHA- OIIK-2, |d4er no MHIAUBUAYAIBHOMY
U COCTaBa MaTepUaJiOB pam OIIK-7, |3agmanuto, OTYeT MO Mpak-
TIpopaGoTKa TEKIHORHOTO 1 TIK-2 THUYECKOMY 3aHATHIO, TecT,
Marepuaia Jksamen
BrinonHeHne nHIUBUAY- 2

aJbHBIX 3aJaHUI
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IToaroroBka K KOHTPOJIb-
HBIM paboTam

IToaroroBka K KOHTPOJIb-
HBIM paboTam

Utoro 6
6 SnepHo-duzndeckue [ToaroroBka Kk mpakTuue- | OIIK-1, |KoHcHeKT caMmOomoAroToB-
METO/IbI aHaJIn3a CKHUM 3aHSATHSM, CEMHUHA- OIIK-2, |ku, KontponbHas pabota,
pam OIIK-7, OT4eT Mo MHANBUTYaITb-
[1K-2 HOMY 3aJIaHU1 TYeT I
CamocTosTensHoe u3yde- 3 oMy 3aj1aHHi0, OT4eT 110
MIPAKTHYECKOMY 3aHSATH
HHE TeM (BOIIPOCOB) TEOpe- Tp a 3 CCKOMY 32 10,
TUYECKOHN 4acTH Kypca CCT, Jk3aMeH
[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
Brinonnenue nHAMBUAY- 2
aJbHBIX 3aJTaHHUI
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Utoro 8
7 DnextpoHHas u uoHHas | [IpopaboTka JIEKIIMOHHOTO 1 OIIK-1, |OTt4eT o UHAMBUTYATIb-
MHKPOCKOIHUS Marepuaia OIIK-2, |HoMmy 3amaHuto, OTUeT no
OdopmieHre 0TYETOB 10 4 IQIEI;J, J’;a60pgT0pHOH pabore,
- T, DK3aMeH
nabopaTopHBIM paboTam ©CT, JK3aMe
Brinonnenue nHAMBUAY- 2
aJIbHBIX 3aJIaHUI
Hroro 7
8 ATOMHO-cUJIOBas U [ToaroroBka k mpakTuye- 2 OIIK-1, KoHcnexT caMmonoaroros-
TYHHEJIBHASI MUKPOCKOIUSA | CKAM 3aHATHUSAM, CEMUHA- OIIK-2, ku, KoHTponpHas padora,
pam OIIK-7, OTtyer 1o MHAUBUAYAITb-
[1K-2 HOM HH TYET 11
CamocrosaTrensHOE H3yye- 3 0 5 Y 31aHHIO, ~ 5 er o
naboparopHoii paboTe
HUE TeM (BOMPOCOB) Teope- T p3 p p ’
TUYECKOHN 4acTh Kypca CCT, Jk3aMeH
[IpopaboTka TeKIHOHHOTO 1
Marepuaia
OdopmieHre 0TYETOB T10 4
JabopaTOpHBIM paboTam
Brinonnenue nHAMBUAY- 2
aJbHBIX 3a/1aHUN
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 14
9 TloaroroBka oOpasioB u | [IpopaboTka JIEKITMOHHOTO 1 OIIK-1, |Otuer Mo UHAUBUAYAIIb-
SKCIUTyaTallust Marepuasa OIIK-2, |HOoMmy 3amanuto, Tect, Dk-
AHATTUTUYECKUX BHINOHEHHE MHIHBHITY- 2 1(_){212—7, 3aMeH
KOMILTCKCOB aJbHBIX 3a/1aHUN )
Htoro 3
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Hroro 3a cemectp 72

TTonroroBka u caada 3K3a- 36 DK3aMeH
MeHa

Hroro 108

10. KypcoBasi padota (mpoekr)
He npenycmotrpeno PVYII.

11. PeiiTuHroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYaI0IIUXCS

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcumanbHbII MaxkcumanbHbII
DeMeHTHl yueOHOM 0aJut 3a nepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEATENbHOCTH mexay 2KT u Ha ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
KoncmiekT camomoaroros- 3 3
KU
Kontponwshas padorta 8 8 16
OTt4er no MHANBUAYANIb- 12 12
HOMY 33JJaHHIO
OtyeT no nabopaTopHOM 10 12 22
pabote
OT4eT no MpakTUYECKOMY 4 4 4 12
3aHATHIO
Tect 5 5
Hroro makcumyM 3a nepu- 12 31 27 70
on
OK3aMeH 30
Hapacraromum ntorom 12 43 70 100

11.2. Ilepecyer 6a/1J10B B OLICHKH 32 KOHTPOJIbHBIC TOYKH
[Tepecuet 0amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBeH B Tadymie 11.2.
Ta6muna 11.2 — IlepecueT 0ansioB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU

bayuibl Ha 1aTy KOHTPOJIBHOM TOYKHU Orenka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

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

4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OajioB B TPAAMLIMOHHYIO MU MEXIYHAapOIHYIO OLIEHKY NPEJCTAaBIEH B TabIuLe

11.3.
Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY
Hrorosas cymma 6aisos,
Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
HK3aMeH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
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85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74 D( )
TOBJIETBOPUTEIHHO
3 Y ) 65 - 69 ¥ P
TOBJICTBOPUTEIHHO) (3a4TEHO
Y P 60 - 64 E (nmocpenctBeHHo)
2 (HEYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. Meroap! u 000pyIOBaHKE KOHTPOJIS MAPaMETPOB TEXHOJIOTMUECKHUX MPOLIECCOB MTPOU3BOACTRA
HAHOTETEPOCTPYKTYP ¥ HAHOTETEPOCTPYKTYPHBIX MOHOJIUTHBIX HHTETPAILHBIX cXeM: Y4eOHoe mocodue /
CmupnoB C. B. - 2010. 115 c¢. [DnekrponHsli pecypc] - Pexum  pgoctymna:
https://edu.tusur.ru/publications/535 (nara obpamenus: 14.06.2018).

2. Meroapl uCCleNOBaHUSA MaTepUAIOB U CTPYKTYpP 3JEKTPOHHKHU : ydeOHoe mocodbue / C. B.
CwmupnoB ; denepaibHOE areHTCTBO MO 00pa30BaHUI0, TOMCKUN TOCYIapCTBEHHBIA YHUBEPCUTET CUCTEM
yIpaBieHUs U paauodeKTpoHukn. - Tomck : TYCVYP, 2007. - 170[1] c. (nanuuue B 6ubamoreke TYCYP
- 91 7K3.)

12.2. lonosiHUTeIBbHAS JIUTEPATYpPa

1. OO6opynoBaHue Ui CO3aHHUS U UCCIIEAOBAaHUSA CBOMCTB OOBEKTOB HAHOIJIEKTPOHUKHU: Yueb-

Hoe nocobue / Yuctoenosa U. A., lanununa T. U. - 2011. 98 c. [DnexktponHslii pecypce] - Pexxum nocty-
na: https://edu.tusur.ru/publications/547 (nata obpamenus: 14.06.2018).

12.3. YueOHO-MeTOAHYECKHE ITOCOOUS

12.3.1. Obs3aTenbHbIC y4eOHO-MeTOAMYeCKHE TOCOOHs

1. Meronsl aHanm3a W KOHTPOJSI HAHOCTPYKTYPHPOBAaHHBIX MaTepHajoB M CUCTEM: Y4eOHO-
METOIMYECKOe MOCOOUe MO MPAKTUYECKUM 3aHATHSIM M caMOCTOsATeNnbHON pabore / Ynctoemora U. A.,
CvupuoB C. B. - 2018. 53 c¢. [OnekrpoHnbii pecypc] - Pexum  moctyma:
https://edu.tusur.ru/publications/7451 (mara o6pamenus: 14.06.2018).

2. Mertonsl 1 000pyIOBaHNE KOHTPOJIS TTAPAMETPOB TEXHOJOTHUECKUX MPOIECCOB MTPOU3BOJICTBA
HAHOTE€TEPOCTPYKTYp U HAHOT'€TEPOCTPYKTYPHBIX MOHOJMTHBIX MHTETpalbHBIX cxeM: JlaGopaTopHbIii
npaktukym / CwmuprHoB C. B. - 2010. 97 c. [Dnextponssii pecypc] - Pexum npocryma:
https://edu.tusur.ru/publications/536 (nara obpamenus: 14.06.2018).

3. Meroapl uccnaenoBaHUS MaTepUaIoB U CTPYKTYp DJEKTPOHUKHU : JaOOpaTOpHBIA MPAKTUKYM
Ui CTyneHToB crenuanbHocTd 210104 "MuKpo2JIeKTpOHUKa U TBepAOTeIbHas ekTpoHuka" / C. B.
CwmupHoB ; denepaibHOE areHTCTBO IO 00pa30BaHUI0, TOMCKHN TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM
yIpaBJIeHUs U paguoanekTpoHuku, Kadenpa gusnueckoit anekrponuku. - Tomck : TYCVYP, 2007. - 58 c.
(nanmuuue B 6ubmmorexe TYCVYP - 48 7k3.)

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMSA [JIs JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
WHBAJIMI0B

Y4eOHO-MEeTOqMUECKNEe MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydJarommxcs
U3 YKCia JIUI C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MPEAOCTABISIOTCS B (OpMaXx,
aIalITHPOBAHHBIX K OTPAaHHMYCHHUSIM UX 3/I0POBbSI M BOCIIPHUATHUS HH(DOPMAIIHH.

JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

— B TIEYaTHOM (hopMe YBEIMYECHHBIM HIPH(TOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

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

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;
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- B Ie4aTHOU hopme.

12.4. TIpodeccnonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI
1. http://www.elibrary.ru/ (cCBOOOHBII TOCTYII)

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHne JTUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenune

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEro KOHTPOJIS U MPOMEXYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHo#l meOenbto. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHKHE U yueOHO-HAITIIIHbIE TOCOOMs, 00ecIeunBaroIie TeMaTHIeCKue ui-
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

YuebHas aymuTopus

yueOHasi ayJuTOPH JUTsI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ui IPOBE-
JICHM 3aHATUN IPAKTUYECKOro Tuma, yueOHasi ayquTOpHsl AJs NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
MOMEIIIEHUE ISl IPOBECHUS TPYIIIOBBIX U MHIUBUAYAJIbHBIX KOHCYIbTAllUH, MOMEIICHUE I TIPOBE/E-
HUSI TEKYLLET0 KOHTPOJIA U POMEXKYTOUYHON aTTecTalluu

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuua, a. 74, 224 ayn.

Onucanue uMeroierocs 000pya0BaHuUs:

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecTo mpenoaBares.

[TporpamMHOe obecnieueHue He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TeXHUYECKOE M IPOrPaMMHoe odecriedeHne JIs J1a0opaToOpHbIX padoT
JlaGoparopusi reTepoCTpYKTYPHOI 3JIE€KTPOHUKU M CBETOAMOIHON TEXHUKH
yueOHasi ayMuTopus Ui IPOBEACHUS 3aHATHI 1aO0OpaToOpHOTO TUIIA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 216 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUs:

- Ontuueckuit YO cnekrpomerp USB2000;

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

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

- PamanoBsckuii cnexktpometp Avantes-532TEC;

- 3mepuTenp napaMeTpoB MOIyIPOBOJIHUKOBBIX MPUOOPOB MeTpoHoM-03;

- Muxkpounrepdepometp Jlunnuka MUN-4M;

- Hudposoit RLC-meTp Protek 9216A;

- U3mepurens ummutanca MHUIIN E7-20;

- Komnwtorep (4 mrt.);

- HoyrOyx;

- Kommnekr cneuunanuznpoBaHHol yueOHoOI me0enu;

- Pabouee mecTo mpermnoiaBares.

[IporpamMmMHoOe obecrnieueHue:

— AvaSoft ThinFilm — USBI1

— AvaSoft-Raman for AvaSpec

— AvaSpec - USB 1

— Avast

— Bruker QUANTAX 50

— ExpertPRO 801
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— LibreOffice

— Microsoft Windows XP
— OOIBase

— PDF-XChange Viewer
— TM-1000

— BAX

— B®X

13.1.4. MarepuajibHO-TEXHMYECKOE M IPOTPaAMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
Jns caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMIIBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast obnacTs, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocTtaB 0060pyI0OBaHHS:

- yueOHast MmebOerb;

- koMnbroTepsl Ki1acca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaroT JOCTYI B AJICKTPOHHYIO HH-
(bopManmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIITHHBI VISl JIMI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMH 3710POBbSI M HHBAJIU/I0B

OcBoeHUE MUCHIUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAIHJIAMHU
OCYIIECTBIIIETCS C UCTIOIB30BAHUEM CPEICTB 00YyUEHHUS OOIIETO U CIICIMAIbHOTO Ha3HAUCHUSI.

[Ipu 3ansATHSAX C OOYUAIOIIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPETyCMOTPEHO UCIIOI30BAHUE 3BYKO-
YCUJIMBAIOIIEH armapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U JPYTHX TEXHUUECKUX CPEACTB MpUeMa/epeaa-
9yr yaeOHO nH(OPMAITUU B TOCTYITHBIX (hOpMax, MOOMILHOM CUCTEMBI TIPETIOIaBaHus IJIsT 00yJarOIIIXCS
C MHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CHCTEMBI. Y4eOHasi ayTuTOpHUs, B KOTOPOH 3aHUMAIOTCS
oOydJaroniecs: ¢ HapylIeHHEeM CllyXa, 000py/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJIEKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3ansATHAX ¢ 0OYyUAIOMIMMUCS ¢ HAPYLIEHUSIMM 3PEHUSIMU TIPETYCMOTPEHO MCTOIb30BaHUE B
JIEKIIMOHHBIX M YUEOHBIX ayTMTOPUSIX BO3MOXHOCTH MPOCMOTpPA YAaJEHHBIX 00BEKTOB (HAIpUMeEp, TEKCTa
Ha JIOCKE WJIH CJaif/la Ha dKpaHe) MPU TIOMOIIY BUACOYBEITUIHTENCH ISl KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHSIX ¢ OOYYAIOIMUMHKCS ¢ HAPYIIEHUSIMHA ONMOPHO-ABHUIaTeJILHOTO anmapara MCIojb-
3YIOTCS aTbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIMY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jaqd yaeOHON MHGPOpMAIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JIJIs JIFO/ICH C MHBA-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJILI U METOAMYECKHE PEKOMEHAAIUH 10 OPTraHU3alU U3yYeHHUsI
AUCHUIJIMHBI

14.1. Couepmanue OILCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PECKOMECHAAIIUH
I[J'ISI OLI€CHKHU CTCIICHU C(bOpMHpOBaHHOCTPI " YPOBHA OCBOCHHUA 3aKPCIIJICHHBIX 34 JUCITATIIIMHOM
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!
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14.1.1. TecToBble 3agaHus
1. ITo xakoit hopmMyIie onpenensieTcsl AMEKTPOIPOBOTHOCTH COOCTBEHHOTO MOTYITPOBOTHUKA:

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

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

2. Kakyro 3aBUCHMOCTH WCTIOJNB3YIOT JJISl OTPEICICHUS MIUPUHBI 3alpEIIeHHON 30HBI TOIYIIPO-
BOJHUKOB:

a) 3aBucumocth EF=£(T);

0) 3aBucumoctb n=£(T);

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

r) 3aBucuMocTh In Nd=£(T).

3.Kakwue cBoiCcTBa MOTYIPOBOIHUKOBOTO MaTepHalia BIHUSIOT Ha €r0 3JICKTPOIPOBOIHOCTb:

a) TOJBKO pa3mMepsl 00pasiua;

0) TOJIbKO KOHIICHTPAIIHsI HOCUTEIICH 3aps/ia;

B) COBEPILEHCTBO CTPYKTYPbI M KOHIIEHTpAUsl HOCUTENEH 3apsa;

I') TOJNBKO BUJ KPUCTAIIIMUECKON PELIETKH.

4. CKONBKO YYaCTKOB Pa3JINYHOMN KPYTU3HBI COIEPKHUT 3aBUCUMOCTH Inc =f(1/T) mist momynpoBos-
HUKa C OJHUM THIIOM JIETUPYIOILEH PUMECH:

a)1;06)2;8)3;1)4.
5. Harmummute GpopmMyiy BeIpakaromiyro 3akoH bparra?

a) 2sinB=n); 6) 2aSin260=nA;
B) 2acosf=A\; ) 2dsinf=nA.
6.YcnoBue uaTepdepenuuu Jlays?

a) (cosO —sinf)=mA; 6) 2dSin6=mA;
B) a(cosB —cosB1 )=mA; r) d(sin6-sinf1) =mA.

7.Kakue gusnueckue SBICHUS B KPUCTAIUIAX 00YCIOBICHBI aHTAPMOHUYECKUMU dPdexramu?

a) TETIOEMKOCTb U TEIUIOTA IJIaBJICHHS;

0) TEIJIOMPOBOAHOCTD U TEIIJIOBOE PACIITUPEHHE;

B) 3JIEKTPOIIPOBOJHOCTH M JIEKTPUYECKOE CONPOTUBIICHUE;

T') IPOYHOCTH U TUIACTUYHOCTb.

8. Uro Takoe K03((UIMEHT JIMHEHHOTO TETJIOBOTO PaCIIUPEHUS:

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

a) Q= -AgradT; 6) Q=MT1 -T2);
B) Q=M(d2T/dx2 ); r) Q=Cv gradT.
10. Kakoii ¢opmyoii JleGail ycTaHOBUII CBSI3b TEIIONPOBOJHOCTH € TETJIOEMKOCTBIO?

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

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

11. Kak marematuuecku popmynupyercs 3akoH Bunemana-®dpanma?

a) (Mo) =LT;0) (o) =LT,;

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

12. Kakyro 3aBUCUMOCTb MCIOJIB3YIOT JJIsl ONpEAETIeHUs ITyOuHbl YPOBHS 3ajeraHus IpUMecH B
3aMpEIIEHHON 30HE:

CornacoeaHa Ha noprane Ne 30813 16



a) 3aBucumocth EF=£(T);

0) 3aBucumoctb n=£(T);

B) 3aBUCUMOCTH In n=F£(1/T);

r) 3aBucuMocTh In Nd=£(T).

13. CKONBKO YYaCTKOB pa3iIMYHON KPYTU3HBI COACPXKHUT 3aBHcUMOCTh In n =f(1/T) ans momympo-
BOJHMKA C OJJHUM THUIIOM JIETUPYIOLIEH NPUMECH:

a)1;06)2;8)3;1)4.

14.YT0 siBISIETCS KQUECTBEHHOW MEPO pacCcessHUsI HOCUTEIEH:

a) JUTHHA CBOOOIHOTO Mpobera HocUTeNel MEX Ty CTOIKHOBEHUSIMU;
0) apdexTrBHOE CeueHUE paccesTHus;

B) KOHIICHTPALIMSI paCCEUBAIOUIUX LICHTPOB;

r) nuddepeHImanbHOe CeUeHNEe PacCesTHUSA.

15. Uem ompenensieTcst BEpOSITHOCTh PACCESHUS IIEKTPOHOB:

a) 3¢ PeKTUBHOI Macco;

0) 3apsIIOM DIICKTPOHA;

B) BPEMEHEM pPeJlaKkCalluy;

) 3ppeKTUBHBIM ceUeHUEM, KOHIICHTPAIIMEH IIEHTPOB PACCESHUS, SHEPTUEH FJICKTPOHOB.

16. Us€ ums HocuT 3¢hdext BozHUKHOBEHUS TepMo-I/IC Ha KOHTAaKTe IBYX TBEpPAbIX TEJ, MPH Ha-
JMYUM Pa3HOCTHU TEMIEpPaTyp:

a) Jxoyns-Jlenma; 0) [lenbThe;
B) Tomcona; ) 3ecbexka.
18. C yBenuuenuem temnepatypbl oT 0 OK 10 KOMHATHOM MOABUKHOCTD 3JIEKTPOHOB U JIBIPOK:

a) CHavaja yMEHBIIIAeTCs MPOMOPIMOHAIBHO T3/2, a 3aTeM yBEIMYMBACTCS MPOMOPIIMOHAIBHO
T(-3/2);

0) cHauaja yBEJIMYMBACTCS MPOMOPIMOHAIBHO T3/2, a 3areM yBETUYMBAETCS MPOMOPIHUOHATBHO
T(-3/2);

B) CHayajia yBEJIMYHMBAECTCS MpOMOpIruoHanbHO T3/2, a 3aTeM yMEHBIAETCS MPOMOPIIMOHAIBHO
T(-3/2);

T') HC U3MEHSCTCS.

19. OT xakux mapamMeTpoB SJIEKTPOHHOTO TMOJYINPOBOAHUKA 3aBUCUT 0O (KOA(PPHUIMEHT TepMO-
SJ1C).

a) oT 3¢(HEKTUBHOM TUIOTHOCTH COCTOSIHUN B 30HE MPOBOJMMOCTH, KOHIICHTPAIIMH 3JICKTPOHOB H
THUIIA pacCesHus;

0) OT KOHIIEHTPAIIUU U TTOIBIXKHOCTH 3JICKTPOHOB, OT TEMIIEPATYPHI;

B) OT THUIIAa PaCCESHUS U TEMIIEPATYPhI;

') OT KOHIICHTPAIIUH JIBIPOK U UX TIOJIBUKHOCTH.

20. YTto Takoe JIIOMHUHECIICHITNS:

a) TEIJIOBOE U3JTyYEHHE TBEPbIX TEN;

0) oTpakeHHE U MPEITOMIICHUE TBEPIBIM TEJIOM CBETA;

B) CBEUCHHE TBEP/BIX TEJ IMPU MPOTEKAHUHU Yepe3 HUX DIEKTPUUECKOTO TOKA;

') 130BITOYHOE HAJ| TETUIOBBIM, CBEUCHHUE TBEPJIBIX TEI.

21. KakuMm MeTo/IoM HCCIIeyeTCsl KOHLEHTPAUs 3JIEMEHTOB B TOHKHX IJICHKAX:

a) TuQpakius 3JEKTPOHOB;

0) pezepdopaoBckoe 0OpaTHOE paccesTHUE;
B) (POTORNIEKTPOHHAS CLIEKTPOCKOIHS;

T') SJIEKTPOHHASI 0’Ke-CIEKTPOCKOIHSL.

CornacoeaHa Ha noprane Ne 30813 17



22. Kakoii METO/] T03BOJIET ONPEAEIUT SHEPTUIO XUMUUECKOH CBSI3U!

a) TuQpakius 3JIEKTPOHOB;

0) pesepdopaoBckoe 00paTHOE paccesTHUE;

B) (POTORNIEKTPOHHAS CLIEKTPOCKOIIHS;

T') QJIEKTPOHHAS 0KE-CHEKTPOCKOIIHSL.

23. Kaxkoii MeTOZ IT03BOJIIET ONPEAETUTH PACIIPEAECIIEHNUE JIEMEHTOB 10 TOJIIMHE IIJICHKU:

a) nudpakius ObICTPBIX U MEUICHHBIX JIEKTPOHOB;

0) pesepdopaoBckoe 0OpaTHOE paccesTHUE;

B) oTosnexrponnas u MK-crnekrpockomnus;

I') JJIEKTPOHHAs 0XKe-CIEKTPOCKOMNHMS U MACC-CIIEKTPOMETPUS] BTOPUUHBIX HOHOB.

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

1 ®usnyeckne XapaKTEPUCTUKH TOBEPXHOCTH MAaTEPUAJIOB U METOABI MX UCCIIEIOBAHUS.

2 PEeHTTeHOCTPYKTYPHBIN aHAIIN3.

3 Dnexrpoduznyeckue XapaKTepUCTUKH MAaTEPHAIOB U UX U3MEpPEHHE.

4 Dnexrponnas OXE — cnekTpockonus.

5 ToHKHUE INUANEKTPUUECKUE TUIEHKH U METOABI U3MEPEHHUS UX I1apaMETPOB.

6 Macc — CIeKTpOCKOMNMsI BTOPUYHBIX HOHOB.

7 KBanToBopa3zmepHsbie 3PEKThl B TOHKOIUIEHOUHBIX CTPYKTYPaX U METO/IbI X UCCIIEIOBAHUS.

8 DeKTpoHHAas U ONTHYECKask MUKPOCKOIIHS.

9 Metop! u3MepeHHs PopUIIs pacipeeeHHUs JIEMEHTOB B TOHKOIIJICHOUHBIX CTPYKTYpPaXx.

10 TyHHenbHAs U CUIIOBAsi MUKPOCKOITHS.

11 MeToap! AMarHOCTUKU HAHOCTPYKTYP.

12 OnTuueckast UK — cnextpockonus.

13. DnexTpodu3nuecKre XapaKTepPUCTUKHU ITOIYTIPOBOAHUKOBBIX MUTAKCHAIBHBIX CTPYKTYP U Me-
TOJIbl X UCCIIEIOBAHMSL.

14. PeHTreHocneKTpaibHbIii MUKPOAHAJIN3.

15. Dddexr Xonna 1 ero NpuMeHEeHUE B UCCIIEA0BaHUH MTOTYIIPOBOIHUKOBBIX MAaTEPUaIOB.

16. HepaBHOBECHBIE HOCUTENH 3apsi/ia B MOJYNIPOBOJHUKAX U METOABI MX UCCIIEIOBAHUS.

17. ToHKME QUAIIEKTPUYECKUE TUIEHKU U METO/bI U3MEPEHMS X [TapaMeTPOB.

18. MeTroap! AMarHOCTUKU HAHOCTPYKTYP.

19. CriekTpockomnus 00paTHOTO pacCEsTHHUS HOHOB.

20. OnTHueckue XxapakKTepUCTUKY MaTEPUAIOB U METObI UX UCCIIEJOBAHHUS.

21. JIazepHas 3JIIIMIICOMETPHS U €€ IPUMEHEHNE.

22. ITapameTpbl SJHEPreTUYECKON CTPYKTYPBI IOJYIIPOBOJHUKOB U METO/IBI UX MCCIIEN0BAHUS.

23. OnTuyeckas JIeKTPOHHAs CIIEKTPOCKOIUSI.

24. IloBepXHOCTHBIE SIBJIEHUS B MIOJIYIIPOBOJHUKAX U METObI UX UCCIIEIOBAHMS.

14.1.3. Bonpochbl Ha caMONOATOTOBKY
1) TynHenpHAsT MUKPOCKOITHSI.
2) ATOMHO-CHJIOBast MUKPOCKOIIHS.
3) O6pa3zoBanue pe3ephopIOBCKOTO PACCESTHHUS.
4) AHHUTWISALINS TIO3UTPOHOB.

14.1.4. Tembl HHANBUAYAJTbHBIX 32/1aHUI

[TpumepHas TemMaTuka JOMAIIHUX WHIMBUYaIbHBIX 3aJaHHMA:

- Pazpabotka (oTornpreMHOro ycTpoHCTBa AJIsi CIIEKTPOCKOIUH.

- Metoz uccnenoBaHus ONTUYECKUX CBOMCTB TOHKHX ciioeB Si02 B uHGpakpacHOi 001acTH CreK-
Tpa.

- UccnenoBanre M/II1 HaHOCTPYKTYp METOAOM BOJIBT-(hapagHbIX XapaKTEPUCTHK.

- PazpaboTka ycTpoiicTBa A JIa3epHOH IITUIICOMETPHH.

- Pa3zpaboTka ycTpoiicTBa /11 paMaHOBCKOW CITEKTPOCKOITHH.

- YCTpOUCTBO JUIsl ONITUYECKON CIIEKTPOCKOIIHH.

- UccnenoBanue rpanyOMETpHUECKOr0 COCTaBa HAHOMOPOILIKOB JIIOMUHO(OPA.
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- HccnenoBanue nomynpoBOJAHUKOBBIX HAHOTETEpOoCTPyKTYp GaN.

- HUccnenoBanne MHOTOCIOMHBIX TOHKOIUIEHOYHBIX HAHOCTPYKTYp MeTaut- Si02-MeTtan.

- UccnenoBanre rpaHnyOMETPHYECKOTO COCTaBa HAHOMOPOIIIKOB JIFOMUHO(OpA.

- OneHka TMOTPENIHOCTH U3MEPEHUN MapaMeTpPOB HAHOOOBEKTOB METOJIOM PACTPOBOM AJIEKTPOH-

HOH

MUKPOCKOITUH.

- OneHKa norpenHoCcTH U3MEPeHU TapaMeTpoB HaHO0OBEKTOB MeTooM MK dypre-criekTpocko-
IIUH.

- O1eHKa MOTrPEeIHOCTH U3MEPEHHH MapaMeTpoB HAaHOOOBEKTOB METOAOM PaMaHOBCKOM crieKTpo-
CKOITHH.

- OrneHKa TOTPENIHOCTH HM3MEPEHUN MapaMeTpOB HAHOOOBEKTOB METOJOM CIEKTPAIBHON dI-
JUIICOMETPHH.

Bapuanr 1

PazpaboTath GoTonmpueMHOE YCTPOMCTBO ISl CIIEKTPOMETpUH. [IpencTaBuTh NMPUHIMITHAIBHYIO
ONTHYECKYIO M AJIEKTPUIECKYIO CXEMBI YCTpOiCcTBa. PaccunraTh pexxuMbl paOOThI AIEMEHTOB U MOTPEIII-
HOCTbh U3MEPECHUH.

Hcxonursie naHHBIE:

1. CnexrpanbHbiii quana3oH 0,2 — 1 MKM.

2. Pabouas temmneparypa 300C.

3. Hacrora moaymsiuu 100-1000 I,

Bapuant 2

MeTton uccieoBaHusl ONITUYECKUX CBOMCTB TOHKUX ciioeB SiO2 B mHGpakpacHO# 00JacTH CHEK-
Tpa. [IpeacTaBuTh NPUHLIUNHUAIBHYIO ONTHUYECKYIO, JIEKTPUUECKYI0 U MOHTaKHYIO CXEMbl yCTPOMCTBA.
Pa3paboTraTh TEXHOIOTHIO U3TOTOBJICHUS SJIEMEHTOB CXeMbl. PaccunTarh peskuMbl pabOThI AJIEMEHTOB.

Hcxonursie naHHBIE:

1. CnekrpanbHbiii quana3oH 0,4-2 MKM.

2 ITnotHOCTH MOIIHOCTHU M3mydeHus 103 Br/cm2:

3. JmurenpHocTh UMITysbeoB 0,1-10 c;

4. nametp obOpabarsiBaemoro uznenus 100 mm.

Bapuant 3

Paspabotats ycTpoiicTBo s ga3epHoi muncomerpun. [IpencraBute aHanu3 ycrpoiictsa. [Ipu-
BECTU MPUHLUIIUAIBHYIO ONTHYECKYIO U 3JIEKTPUUYECKYIO cXeMbl. Paccuntarh peKumbl pabOThI AJIeMEH -
TOB. Paccuurarh OrpemHoCTs U3MEPEHUM.

HUcxonusle na”nHbIe:

1. JlninHa BOJIHBI J1a3€pPHOTO U3iIy4eHUs 623 HM;

2. Yacrora cinegoBanusa umMnyiabcoB 10 I'm;

3. PaGouee nmosne quamerpom He MeHee 40 MM;

4. ITnotHOCTH 3HEprUU 1 Jx/cM2.

14.1.5. TeMbl KOHTPOJILHBIX padoT
Tema xonTposnsHOU paboTel Ne 1: MccnenoBaHue 37I€KTPUUECKUX U ONTUYECKHX CBOMCTB HaHO-
CTPYKTYD.
BapuaHTbl KOHTPOJIBHOW PaOOTHI MPUBEACHBI B yueOHO-MeTOANYECKOM rmocobuu (1.12.3)
Tema koHTpoIbHON paboThI Ne 2: PeHTreHoBcKHe U SAepHO-(PU3NUECKHE METO/IbI aHATU3A.
BapuaHThl KOHTPOJIBHOW PaOOTHI IPUBEACHBI B yueOHO-METOANYECKOM rtocobuu (1.12.3)

Bapuanr 1

1. Coepiennsbiii kpuctamn GaAs tonmuHoi B 1 MM ocBemtaercs npu 0 K ¢poronamu ¢ sneprueit
1,2 3B (a=10 cm”-1). ITotok cBeta coctasiser 10°20 ¢poron/cm™2c. HaliTu BennunHy MoToKa CBETa Mpo-
XOJAIIET0 CKBO3b KPUCTAJLIL.

2. U3mepenue conpotuBieHus merogoM Ban gep Ilay. Pazmepsl obpasna: 2a=3mm, 21=2 MM,
d=0,1 mm, 2b=3 mMm. U3mepurenshusbiii Tok 1 MA. [1agenne HanpsbkeHUs: HAa KOHTakTax 4-3 MpH npomycka-
HUU TOKa uepe3 KOHTakThl 1-2 cocraBisier 1 B. A npu Toke Ha KOHTakTax 2-3 majieHUe HaIpsHKeHUs Ha
KoHTaKkTax 1-4 cocrarmsier 1,2 B. Haiitu yaensHOe conpoTuBieHre oOpasiia.

3. Ilnactuna u3 nomymnpoBoanuka GaSb (n=5, k=0,82) coOCTBEHHON MPOBOAMMOCTH TONIIMHON
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0,1 MM ocBemaercs uznyuenueM He - Ne nazepa ¢ miotnoctsio sHepruu 0,1 JDx-cm”™(-2). Onpenenure
JUTMHY BOJIHBI 1 HHTEHCUBHOCTD JitoMuHecteHunu npu 300 K.

Bapuant 2

1. Ha moBepxHoCTh Si HaHeceHa ToHKas tuieHKa Si02. B pesynpTate B cCUCTEME MOJMYyYeH MHHH-
MyM KO3 PHUIHEHTA OTpAKCHUS Ha JITMHE BOTHBI | MKkM. HaliTu TONIUHY TICHKH.

2. B KOHKpETHOM OJKCIIEpUMEHTE IO IMKIOTpOHHOMY pe3onancy B=0,1 B6/M2, mpu sToM
Nc=10"10 cm”-1. Haiinute pe30HaHCHYIO YaCTOTY.

3. B metone pe3epdopaoBCKOrO paccessHUS SHEPTrHs OTPAXKEHHBIX OT TMEpPeAHEH TUIOCKOCTH
IUIEHKU XpoMa MUOHOB Ar nox yriioM 45 rpax umeet Bennuuny 0,5 MaB. Onpenenure HauanbHYO SHEp-
TUIO HOHOB AT.

Bapuant 3

1. O6pa3zern repmanust n—tumna TOMMUHONW 1 MM TOKpPHIT cioeM SiO2 TommmHOoNU 1 MkM. Koaddu-
IUEHT mponyckaHus 3toro odpasna MK-u3nyyenne v = 1500 cm-1 pasen 30 %. Haiiaure koHIIEHTpaIMIo
Hocureneit 3apsana. T=300 K.

2. Ha nnacTuHy M3 KpeMHHMs TOJIMHONW 1 CM HOpMaJlbHO NMAAAET IJIOCKONOJSPU30OBAHHBIN CBET
JuHOM BoiHbI 10 MkM. Yepes miacTuHy B 3TOM citydae nmpoxoauT 15% cseta. HyxxHo onpenenuts ko3 -
(GUIMEHT OTpPa)XCHHS ITOTO K€ CBETAa MPHU JIBYX OPUEHTAIMSIX BEKTOpa MOJSIPU3AIMU: a) MapalIeIbHO
MJIOCKOCTH TaJICHUsI CBeTa; 0) HOPMAJIbHO K IJIOCKOCTH TMaJAeHMs; ipH yriax najaenus 40 rpaa u 60 rpan.

3. JIst peHTreHOCTPYKTYpHOTO aHanu3a Au ucnonb3yercs uzinydenue Ko Co (moctosiHHas skpa-
HupoBanus ¢ = 1,13). Haiitu:

a) JInuHy BOJTHBI pEHTI€HOBCKOTO U3JIYYCHHUS;

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

¢) MexXImI10CKOCTHOE pacCTOsSHUE.

14.1.6. Bonipocs! /151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM

Pacuer yaenbHOro COnpoTUBICHHS U KOHIIEHTPAIMK HOCUTENIEH 3apsia.

Onpenenenre KOHUEHTPALMH U IOJBMKHOCTH HOCHUTENIEH 3apsaia METOI0M XoJlIa.

Ornpenenenre KOHIIEHTPAIMHU U TIOJBUKHOCTH HOCUTEJICH 3apsiia METOA0M XOJlia.

Onpenenenre yaeabHOrO CONPOTUBIICHNS U KOHLEHTPALMKA HOCUTENEH 3apsana meronoMm Ban nep
[Tay.

Onpenenenne yaeapHOTO CONPOTUBIIEHUS 3MUTAKCHAIBHBIX CTPYKTYP YETBHIPEX30HIOBBIM METO-
JIOM.

OmnpeneneHre KOHLEHTPAMK CBOOOJHBIX HOCUTENCH 3apsiia METOAOM BOJbT-(papaJHbIX XapakTe-
PHUCTHK.

Omnpenenenue 3pGEKTUBHON MACCHI.

Omnpenenenre CBOMCTBAa KPUCTAIIOB.

Omnpenenenne koHUEHTpauuu Hocutenel meronom MK-ammuncomerpun.

[IpocBemsAronive NOKPHITHUS.

OTtpakeHue NoIpU30BaHHOTO CBETA.

JlromuHECTIEHIMS.

DnIcoMeTpusl.

PenTreHoBckue MeTo/Ibl UCCIEI0BAaHUS KPUCTAJUIMYECKOW CTPYKTYPHL.

Mertozbl 00paTHOTO pe3ep(opIO0BCKOrO pacCestHUSA U MACC-CIIEKTPOCKOIUU BTOPUUHBIX HOHOB.

14.1.7. Tembl 1a00paTOpHBIX padoT

HccnenoBanus npouiis pacipeAeaeHns KOHIEHTPAlUY B MOJIYIIPOBOAHUKOBBIX HAHOCTPYKTYypax.

HccnenoBanue ONTUYECKUX U FE€OMETPUUYECKUX CBOMCTB TOHKOCJIOMHBIX JUAJIEKTPUUYECKUX MaTe-
PHAJIOB C IOMOUIBIO CIIEKTPAIBLHON 3JUIUIICOMETPHUH.

HccnenoBanue coctaBa U CTPYKTYPbl TOHKHMX IIJIEHOK C IOMOILBIO 3JIEKTPOHHON PacTpOBOW MH-
KPOCKOIIHH.

HccnenoBanue TOMOJIOIMY HAHOCTPYKTYP € IIOMOILBIO ONTUYECKON U aTOMHO-CHJIOBOM MUKPOCKO-
1.

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 UHBAJH/I0B
Jns aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
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TEJbHBIE OLIEHOYHBIE MAaTEpHUAJIb], IEPEUEHBb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlonomHUTEIbHBIE MaTepUalibl OIICHUBAHUS VIS JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU

340POBbA U HHBAJIMAOB

Kareropuu
oOydarommmxcs

Buanl 1OMOIHUTEILHBIX OLIEHOYHEIX
MaTepualoB

DopMBbI KOHTPOJISI U OLICHKU
pe3yabTaToOB 00yUEHUS

C napyueHusMu
ciryxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETy,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
3peHus

CobecenoBanue 10 BOIPOCAM K 3a4eTy,
OTIPOC TIO0 TEPMHUHAM

[TpenmMyIieCTBEHHO yCTHAsI IPOBEPKa
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMHA
MCTOAaMM

C orpaHUyYeHUSIMH 110
OO0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEPKA
METOJJAMHU HCXOAS U3 COCTOSTHUS
00ydaronierocst Ha MOMEHT TPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/10B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHoi (opme;

- B Ie4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jluam ¢ OrpaHW4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAECTCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00y4aromuxcs mperycMaTpiuBaeTcsl TOCTYII -
Hast (popMa npeoCcTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA;

- IIPE/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHHBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue nHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHMYCHHUSAM UX 370POBBS M BOCIIPUATHS HH(POPMALIUN:

JL1s1 i1 ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

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

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jlypa OLICHUBAHMsI PE3yIbTaTOB 00yUEHUsI MOXKET IPOBOAUTHCS B HECKOIBKO ITAIOB.
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