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7 Bcero (6e3 ax3ameHa) 144 144 9acoB
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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 24 24
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
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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.
Tabmura 6.1 — TeXHOIOTHH MHTEPAKTUBHOTO O0YUYEHHS ITPHU Pa3HBIX (hopMax 3aHATHI

WNHTrepakTuBHbBIE Hurepakr
HNHTepakTuBHbBIE
Metonp! nabopaTopHBIC 3aHATHS, UBHBIC Bcero, u
MIPaKTUYECKHUE 3aHATHSL, U
q JEKLUH, Y
7 cemecTp

[Ipesenranmu ¢ 12 12
HCITI0JIb30BAaHUEM
CJIaliIOB C 00CYXKACHUEM
Hccnenosarensckuii 6 6
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METO/

PaGota B KOMaH 1€ 6
Hroro 3a cemectp: 12 24
Htoro 12 24
7. JJaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIx paboT npuBeaeHo B Tabmwuie 7.1.
Tabmuma 7.1 — HammeHnoBaHue 1ab0paTOpHBIX paboT
3 =
Q =a=t
Q O T
= > O
Ha3zBanus pa3znenos HaumeHnoBanue 1a00paTopHBIX padoT 2 &5
o) S E
S g =
2 o 2
= S
7 cemecTp
3 DneKkTpuYecKue u HccnenoBanus npoduiis pactpeeaeHus KOHIEHTpa- 4 OIIK-5,
JIEKTPOXUMUYECKUE LMY B IIOJIYIIPOBOAHUKOBBIX HAHOCTPYKTYpax. [K-2, TIK-
METOZIbI HCCIICNOBAHUI | pr o 4 9
HaHOCTPYKTYp
4 OnTH4ecKue METOBI HccnenoBanue onTHYECKUX U TEOMETPUUECKHUX 4 OIIK-5,
UCCIIEI0OBAaHUS CBOMCTB TOHKOCIIOMHBIX AUAJIEKTPUYECKUX MaTepHUa- [K-2, TIK-
JIOB C IOMOUIBIO CIIEKTPAJIbHOM 3ITUTICOMETPHUH. 9
Hroro
7 OnexTpoHHas ¥ MoHHas |MccnenoBaHue cocTaBa M CTPYKTYpPhl TOHKHX IIEHOK OIIK-5,
MUKPOCKOIUS C IOMOUIBIO IEKTPOHHON PACTPOBON MUKPOCKOIHH. [IK-2, IIK-
Hroro ’
8 ATOMHO-CHUJIOBas U HccnenoBanue Tonojgoruu HAaHOCTPYKTYP C OMOIIBIO OIIK-5,
TyHHEIIbHAs ONTUYECKOW U aTOMHO-CHWJIOBOM MUKPOCKOIIUHU. [K-2, TIK-
MUKPOCKONHUS Hroro 4 9
Hroro 3a cemectp 16
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHnoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeneHo B Tabiuue 8.1.
Tabnuna 8.1 — HammeHoBaHue MpakKTHUECKUX 3aHATHIA (CEMUHAPOB)
A ¥ =
= 2 E
3] S 5
g o =
o ]
HasBanus pasnenon HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB) zF &5
o) S E
X g =
2 o 2
= S
7 cemecTp
3 DnekTpuuecKue u Pacuer yaenbHOro COnpoTUBIICHNUS U KOHLIEHTpaLUU 1 OIIK-5,
3IEKTPOXUMHAYECKHUE HOCHTEJEH 3apsa. [1K-2, I11K-
MCTOJbI HCCICAOBAHMI | e e rTeHITe KOHIIGHTPAIIMH H TOIBHKHOCTH HOCH- 1 9
HaH T o
aHOCTPYKTYDP TeJIeH 3apsia METOA0M XOJIa.
Omnpenenenre KOHUEHTPALMU U IOJBUKHOCTU HOCH- 1
Tenen 3apsaaa MetogoM XoJa.
Onpenenenne yaeapHOTO CONPOTUBIEHUS U KOHIICH- 1
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Tpauuu HocuTenen 3apsaaa merogoM Ban nep [lay.

Ornpenenenue yaeabHOro CONPOTUBICHUS SITUTAKCH- 1
QJIbHBIX CTPYKTYP YETHIPEX30HIOBBIM METOOM.
Omnpenenenre KOHIICHTPAIMN CBOOOTHBIX HOCHUTEIEH 1
3apsijia METOJIOM BOJIBT-(PapaHbIX XapaKTEPUCTHK.
Omnpenenenue 3(h(PEKTUBHON MACCHI. 1
Hroro 7
4 OnTu4ecKue METOIBI Onpenenenre CBOMCTBA KPUCTAIIJIOB. 1 OIIK-5,
HCCICA0BAHNA OmnpenerneHre KOHIIEHTPAIIMA HOCUTENICH METOIOM 2 11K-2, TIK-
UK->nnuncomerpun. ?
[Ipoceemmsronmue NOKPBITHS. 1
OTtpakeHue NnoyIsipu30BaHHOTO CBETA. 1
JIroMuHEeCIIEHIINS. 1
DIIMIICOMETPHUSL. 1
KonTponbhas pabota 1. Tecr. 2
Hroro 9
5 PeHTreHoBcKUE METO/bI | PEHTT€HOBCKHE METO/IbI UCCIEA0OBAHUS KPUCTAJINYE- 1 OIIK-5,
MCCIIEIOBAHUS CTPYKTYPHI | CKOH CTPYKTYPHI. [1K-2, I1K-
U COCTaBa MaTepUajoB Wroro 9
6 SAnepuo-¢puznyeckue | Metoasl 00paTHOTO pe3ep(opIOBCKOrO paccestHUs U 1 OIIK-5,
METOAbI aHaIn3a MAacCC-CIEKTPOCKOIINN BTOPUYHBIX HOHOB. TIK-2, TIK-
Hroro 1 9
8 ATOMHO-CUJIOBas U KonTpomnsnas padora. Tecr. 2 I1K-2, I1K-
TyHHEJIbHAs Wroro 2 9
MUKPOCKOIUS
Hroro 3a cemectp 20

9. CamocrosiTesqibHasi pabdora

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHpyeMble KOMIIETEHITMH TPECTaBIECHbI B

tabmuie 9.1.
Tabmuua 9.1 — Buabsl caMoCTOATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 =
3 > 5
o O =
Bunel camocTosTeIbHON & )
HasBanus paznenos z = ®opMbI KOHTPOJIS
paboThI 2 g 2
X o =
a o 2
= S}
7 cemecTp
1 Beenenue IIpopaboTka JIEeKIIUOHHOTO 0 |IIK-2, Tect, Ox3ameH
Marepuaia [1K-9
Urtoro 0
2 OOBEKTHI U METOIBI [TpopaboTka JIEKITMOHHOTO 1 TIK-2, OTtyer 1o MHAUBUAYAITb-
HCCIICOBAHHUS Marepuaia I1IK-9 HOMY 3ajanuto, Tect, Dk-
Brinonnenue nHAMBUAY- 1 3aMceH
aJbLHBIX 3aJaHui
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Uroro 2
3 DnekTpUYecKue u [ToaroroBka Kk mpakTuue- OIIK-5, OT4eT Mo UHANBUYAITb-
ANEKTPOXUMUYECKHE CKHM 3aHATUSAM, CEMHHA- [IK-2, HOMY 3aaHuto, OT4eT no
METO/Ibl UCCIICIOBAHUIN pam IK-9 naboparopHoii pabote, OT-
HAaHOCTPYKTYP TIpopaBoTka TEKIHOHHOTO 1 YeT 1o l'ITpaKTI/I;eCKOMy 3a-
HATU T, DK3aMeH
Mmarepuana f0, 1€CT, JK3aMe
OdopmieHre 0TYETOB IO 4
nabopaTOpHBIM paboTam
Brinonnenue nHAMBUAY- 2
aJbHBIX 33JIaHUN
Hroro 15
4 Ontryeckne MeTopbl IToaroroBka K mpaxkTuye- 9 |OIIK-5, |KonrponbHas pabora, OT-
HUCCIENOBAHUS CKUM 3aHSITHSIM, CEMHUHA- [1K-2, YeT MO0 UHAWBUAYATbHOMY
pam I1K-9 3aganuto, OTuer 1o nabdo-
[TpopaboTka JIEKIMOHHOTO 1 patopHoi pabote, OT4et
Marepuaa M0 MPAKTUYECKOMY 3aHsI-
TH1o, TecT, DKk3aMeH
OdopmiteHre 0TIETOB 1O 4
JabopaTOpHBIM paboTam
Brinonnenne uHaUBUIY- 2
aJIbHBIX 3aJIlaHHI
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Uroro 17
5 PentrenoBckue meroabl | [loaroroBka k mpaktuue- 1 OIIK-5, |KonTtponbsHas pabora, OT-
WCCJIEIOBAHUS CTPYKTYPHI | CKMM 3aHSATUSAM, CEMHUHA- [K-2, YeT MO0 UHIUBUIYATBHOMY
¥ COCTaBa MaTepHUajIoB pam I1K-9 3aganuto, OTYET MO MpaK-
[IpopaboTka JIEKIIMOHHOTO 1 g/lquKOMy 3aHATHIO, TecT,
Marepuala K3aMeH
BrinosnHenne nHAUBHUIY- 2
aJbHBIX 33JIaHUN
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
[ToaroroBka Kk KOHTPOJIb- 1
HBIM paboTam
Hroro 6
6 SneprHo-dpuzndeckue [ToaroroBka k mpakThye- 1 OIIK-5, |KoHCneKkT camonoaroToB-
METO/Ibl aHAJIN3a CKHM 3aHATUSAM, CEMHHA- [K-2, ku, KoHTponpHas padora,
pam TIK-9 OTtyer 1o MHAUBUAYATb-
CamocTtosTenbHOE U3yye- 3 HOMY 3aJ1aHuI0, OT4eT 10
MPaKTUYECKOMY 3aHATH
HHE TeM (BOIIPOCOB) TEOpe- Tpa 3 CCKOMY 32 1o,
TUYECKOM YacTu Kypca CCT, JKaMeH
[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
Brinonnenne nHaIUBUIY- 2

aJIbHBIX 3aJaHUI
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IToaroroBka K KOHTPOJIb-
HBIM paboTam

Hroro 8
7 OnextponHas u noHHas | [IpopaboTka JIEKITMOHHOTO 1 OIIK-5, |OTtyeTr o MHAUBHUTYAJIb-
MHUKPOCKOIHUS Marepuaia I1K-2, HOMY 3afaHuto, OT4eT 1o
OdopMieHHE OTYETOB 10 4 |HUK9 i}a60pgTOpHOH pabore,
nabopaTopHbIM paboTam CCT, Jk3aMeH
Brinonnenne nHIUBUIY- 2
albHBIX 3aJJaHHI
Hroro
8 ATOMHO-cHIIOBas U [ToaroroBka k mpakTuue- 2 TIK-2, KoHcnexT caMonoaroros-
TYHHEJIbHAsi MUKPOCKOIHUS | CKUM 3aHSTHSIM, CEMUHA- I1K-9, ku, KoHTponpHas pabora,
pam OIIK-5 OTtyer 1o MHAUBUAYATb-
CamocTtosTenbHOE U3yye- 3 Hogly 3a/1aHHIo, O6quT 1o
TOPHOM T
HHE TeM (BOIIPOCOB) TEOpE- J,}a opg OpHOM pabote,
TUYECKOM YacTu Kypca CCT, JK3aMeH
[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
OdopmiieHre 0TYETOB TIO 4
naboparopHbeIM paboTam
Brinonnenue nHANBUAY- 2
aJIbHBIX 3aJIaHuI
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Htoro 14
9 TloaroroBka o6pasioB u | [IpopaboTka JICKITMOHHOTO 1 OIIK-5, OTtyer 1o MHAUBUAYATb-
SKCILTyaTalust Marepualia IIK-2, HOMY 3ajanuto, Tect, Dk-
aHATUTHYECKUX BEINOHEH e WHIHBHITY- 2 I1K-9 3aMEH
KOMILICKCOB aJbLHBIX 3aJaHnui
Htoro 3
Hroro 3a cemectp 72
[ToaroroBka u cmaya sK3a- 36 DK3aMeH
MEHa
Htoro 108
10. KypcoBasi padota (mpoekT)
He npenycmotrpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIHXCS

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

DneMeHTHl y4eOHOH
IEATeTbHOCTH

MaxkcuMalTLHBIN
6amn Ha 1-y10 KT ¢
Hayajia ceMecTpa

MakcuMaLHEBIN
0ar 3a mepuo
mexay 1KT u 2KT

KOHECI CEMECTpa

MaxkcuManbHbIN
0aJut 3a nepuos Bcero 3a
mexay 2KT u na ceMecTp

7 cemecTp
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KoncnexT camMmommoaroros- 3 3
KU

KonTposasnas pabota 8 8 16
OTyer no MHIUBUAYATb- 12 12
HOMY 33IaHUIO0

Otyet no nabopaTopHO 10 12 22
pabote

OTyer 1Mo NpakTUIECKOMY 4 4 4 12
3aHATHIO

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

DK3aMeH 30
Hapacraromum utorom 12 43 70 100

11.2. IlepecyeT 02J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6a/IOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MpeIcTaBieH B Tadmmie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJ10B B OIICHKH 32 KOHTPOJIbHBIE TOUKH

bannel Ha 1aTy KOHTPOJIbHOM TOUKH Onenka
> 90% ot MakcuManbHOU cyMMBbI OamoB Ha gaty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcMMaIbHON cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMMBl 0aIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TalOmuIle
11.3.

Tabmuua 11.3 — [lepecueT cymMbl OalIOB B TPAAUIIMOHHYIO M MEXKAYHAPOAHYIO OLIEHKY

HtoroBas cymma Oasios,
Onenka (I'OC) YUHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (ouens xoporiiio)
4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74 D )
TOBJIETBOPUTENEHO
. 5 ) 65 - 69 ’ P
TOBJIETBOPUTENIBHO) (3a4TE€HO
Y P 60 - 64 E (mocpencTBenHo)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6aiioB F (HeyoBIETBOPUTEIIBHO)
3a4TEHO)

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. Meroap! u 000pyIOBaHKE KOHTPOJIS APaMETPOB TEXHOJIOTHUECKHX MPOIECCOB IPOU3BOICTBA
HAHOTETEPOCTPYKTYP U HAHOTETEPOCTPYKTYPHBIX MOHOJIMTHBIX HHTETPAILHBIX CXeM: Y4eOHoe mocooue /
CvupuoB C. B. - 2010. 115 c¢. [Dnekrponnslii  pecypc] - Pexum  gocryma:
https://edu.tusur.ru/publications/535 (nara o6pamenus: 16.06.2018).
2. Meroapl UCCIIENOBaHUS MAaTepPUATIOB U CTPYKTYpP JJICKTPOHHUKHU : ydeOHoe mocodue / C. B.
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CMmupHOB ; DenepalbHOE areHTCTBO MO 00pa3oBaHmI0, TOMCKHUI TOCYIapCTBEHHBIH YHUBEPCUTET CUCTEM
yIpaBieHus U paauodeKTpoHukn. - Tomck : TYCVYP, 2007. - 170[1] c. (nanuuue B 6ubnamoreke TYCYP
- 91 7K3.)

12.2. lonotHUTEILHAS JTATEPATYpPa

1. OOGopynoBaHue i CO3aHUSA U UCCICIOBAHUS CBONCTB OOBEKTOB HAHOAJICKTPOHHKHU: Yuel-

Hoe nocobue / Yucroenosa U. A., Hanununa T. U. - 2011. 98 c. [Dnekrponnslit pecypc] - Pexum nocty-
na: https://edu.tusur.ru/publications/547 (mata oOpamenus: 16.06.2018).

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKH e M0CO0Us

1. Meroapl aHanM3a W KOHTPOJSI HAHOCTPYKTYPHPOBAHHBIX MaTepUaloB U CHCTEM: Y4eOHO-
METOIMYECKOE MOCOOME MO MPAKTUYECKUM 3aHATHUAM U CaMoOCTOsATeNbHOU pabote / UucroemoBa M. A.,
Cvmupros C. B. - 2018, 53 c¢. [OnextpoHHBIi pecypc] - Pexum  pocryna:
https://edu.tusur.ru/publications/7451 (nara obpamenus: 16.06.2018).

2. Meroasl 1 060pyIOBaHHE KOHTPOJIIS TAPaMETPOB TEXHOJIOTHYECKUX MPOIIECCOB MPOU3BOICTBA
HAHOTETEPOCTPYKTYP W HAHOTETEPOCTPYKTYPHBIX MOHOJHUTHBIX HMHTETpajbHBIX cxeM: JlabopaTtopHbIit
npaktukyMm / CmmpuoB C. B. - 2010. 97 c. [DnektpoHHslii pecypc] - Pexum moctyna:
https://edu.tusur.ru/publications/536 (nata oOpamenus: 16.06.2018).

3. Meroapl uccnenoBaHUS MaTepUaOB U CTPYKTYP DIEKTPOHUKHU : JaOOpaTOPHBIA MPAKTUKYM
st cTyAaeHToB crenranbHocTH 210104 "MukposnekTpoHuKa W TBEpaoTeNnbHas anmektponuka" / C. B.
CwmupHoB ; DenepanbHOE areHTCTBO MO 00pa3oBaHUI0, TOMCKUI TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM
yhpaBieHus U paanolniekTponuku, Kadenpa ¢usmueckoii anekrponuku. - Tomck : TYCVYP, 2007. - 58 c.
(mamuune B 6ubmmorexke TYCVYP - 48 2k3.)

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
MHBAJIMI0B

Y4eOHO-MeTOqMUECKNe MaTeprabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydarommxcs
U3 YHCiIa JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSl U MHBAINIOB MPEAOCTABISIOTCS B (OopMaXx,
aIaTITUPOBAHHBIX K OTPAaHMYEHHUSIM UX 3/I0POBbSI M BOCIIPUATHUS HH(DOpMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (opme.

JL1s1 1ML ¢ HApylIIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

12.4. IlpodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALHOHHBIE CIIPABOYHbIE CHCTEMbI
1. http://www.elibrary.ru/ (cBOGOIHBIN AOCTYII)

13. MaTepuajibHO-TeXHHYecKoe ofecrneyeHue TUCHUILUIMHBI U TpedyeMoe MporpaMMHoe
ol0ecreueHune

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHYECKOE U NIPOrPAMMHOE o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jl1s mpoBeieHUs 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHAWBUYaJbHBIX KOHCYIbTALIUH, TE-
KYILIEr0 KOHTPOJIS ¥ MPOMEXYTOYHOW aTTECTAIlMU UCIIONIb3YyeTCsl yueOHas ayTuTOpHs ¢ KOJMUYECTBOM IO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAsE JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JEMOHCTpAIOHHOE 000pyI0BaHUE U yueOHO-HAMTISAHbIE TOCOOuSs, 00eceunBaoIIe TeMaTHUYeCKHe 1l-
JIIOCTPALMHU 110 JIEKLIMOHHBIM pa3JieiaM JUCLUIUINHBI.
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13.1.2. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYueOHas aymuTopus

yueOHasi ayJuTOPHs TSI TPOBEACHUS 3aHATUI JICKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ui IPOBE-
JICHMS 3aHATUN IPAKTUYECKOro Tuma, yueOHasi ayquTOpHsl AJs NPOBEICHHS 3aHATUH CEMUHAPCKOTO THIIA,
MOMEIIIEHUE ISl IPOBEJCHUS TPYIIIOBBIX U MHIUBUAYAJIbHBIX KOHCYIbTAllUH, TOMEIICHUE I TIPOBE/E-
HUSI TEKYILLET0 KOHTPOJISA U POMEXKYTOUHON aTTeCcTalluu

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

Omnucanue uMeroierocs 000pya0BaHuUs:

- Kommutekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecTo mpemnoaBares.

[TporpamMHOe obecnieueHue He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne 1JIs J1adopaToOpHbIX padoT
JlaGoparopusi reTepoCTpYKTYPHOI 3JIE€KTPOHUKU M CBETOAMOIHON TEXHUKH
yueOHasi ayuTopus 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-cnexkrpometp Infralum FT-801 ¢ npucraBkoii Ha oTpaxkeHue;

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

- PamanoBckuii cnexktpometp Avantes-532TEC;

- 3mepuTenp napaMeTpoB MOIYIPOBOIHUKOBBIX TPUOOPOB MeTpoHoM-03;

- Muxkpounrepdepometp Jlunnuka MUN-4M;

- Hudposoit RLC-meTp Protek 9216A;

- U3mepurens ummutanca MHUIIN E7-20;

- Komnstorep (4 mr.);

- HoyrOyx;

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- Pabouee mecTo mpermnoiaBares.

[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 MPOrPaMMHOe o0ecrneuyeHue 1Jisl CAMOCTOSITeIbHON padoThI
s camocTOosATENbHOM 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 ymuia, 1. 74, 207 aya.
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CocTtaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

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

OcBO€HHE NUCLHUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIMU B TOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00y4JaroIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas aylTUTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MPpU MOMOIIY BUCOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0O0y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMaIUK B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  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
KOMIICTCHITUI MCTIOJIB3YIOTCS OIIEHOYHBIE MaTepHalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA
1. ITo xaxoit popmyse onpeaensieTcs: EeKTPOIPOBOAHOCTh COOCTBEHHOTO MOIYITPOBOIHUKA:

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

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

2. Kakyroo 3aBUCUMOCTbh MCHOJIB3YIOT JJISI ONPEAEICHUS HUPUHBI 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 MONTYIPOBOIHUKOBOTO MaTepHalia BIUSIOT Ha €r0 3JIEKTPOIPOBOIHOCTb:

a) TOJBKO pazmMepsl 00pasia;

0) TOJIBKO KOHIICHTPAIIHsI HOCUTEIICH 3aps/ia;
B) COBEPIICHCTBO CTPYKTYPHI M KOHIICHTPAIUsI HOCUTENEH 3apsia;
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T') TOJIBKO BUJI KPUCTAJUTMYECKONU PEIIETKHU.
4. CKOJIbKO YYaCTKOB Pa3IMIHON KPYTH3HBI COACPKUT 3aBUCUMOCTD Inc =f(1/T) myist momyrnpoBo-
HUKA C OJIHUM THIIOM JIETUPYIOIIEH IPUMECH:

a) 1;6) 2;B) 3; 1) 4.
5. Hammumure dhopmyity Beipakaronnyto 3akoH bparra?

a) 2sinf=nA; 0) 2aSin26=nA;
B) 2acos0=A\; 1) 2dsin6=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 sBICHHUS B KpUCTaIaX 00yCIIOBIEHBI aHTapMOHHYEeCKUMHU dpexrtamu?

a) TETTIOEMKOCTh U TEIUIOTA IJIaBJICHHS,

0) TEIUIONPOBOIHOCTH U TEIUIOBOE PACIIMPEHHUE;

B) 2JIEKTPOITPOBOTHOCTH H JIEKTPUUYECKOE CONPOTUBIICHUE;

I‘) MPOYHOCTH U IMJIACTUIHOCTD.

8. Uto Takoe Ko3((HUIMEHT TUHEHHOTO TETUIOBOTO PACIIIUPEHUS:

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

a) Q= -AgradT; 6) Q=MT1 -T2);
B) Q=AM(d2T/dx2 ); r) Q=Cv gradT.
10. Kakoit dhopmyoit Jlebaii ycTaHOBHI CBSI3b TEIUIONPOBOAHOCTH 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;6) (»-o)=LT,

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

12. Kakyro 3aBUCHMOCTb MCIIOJIB3YIOT JJIsl ONpeAeIeHUs TTyOuHbl YPOBHS 3ajeTaHusl IPUMECH B
3amnpelieHHON 30HeE:

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) mist momympo-
BOJIHUKA C OJJHIM THUIIOM JICTUPYIOIIEH MPUMECH:

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

a) IyTMHA CBOOOHOTO MPoOera HOCUTENICH MEXK/Ty CTOIKHOBEHUSMH,
0) addeKkTUBHOE CeueHNE PaCCEsTHUS;

B) KOHIICHTPAIUS] PACCEHBAIONIHNX IICHTPOB;

r) nuddepeHnnanbHOe ceYeHUE pacCcesHusl.

15. Yem onpenensieTcss BEpOATHOCTh PACCEIHUS AIEKTPOHOB:

a) 2 peKTUBHON MacCoi;
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0) 3apsI0M PIIEKTPOHA;

B) BPEMEHEM peJIaKcalliu;

) 3 PEKTUBHBIM CEUEHHEM, KOHIICHTPAIUEH [ICHTPOB PACCESHUS, YHEPTUEH JEKTPOHOB.

16. Uns€ umsa HocHUT 3¢ (deKT BOZHUKHOBEHUsS TepMO-I/IC Ha KOHTAKTE JBYX TBEPJBIX TEJ, IIPU Ha-
JIMYUH pa3HOCTU TEMIIEPATYP:

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

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

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

B) CHayaja yBEIUYMBACTCS MPOMOpIHOHAIBbHO T3/2, a 3areM yMEHbIIAeTCs MPOIOPLUOHATIHHO
T(-3/2);

') HE U3MEHSETCS.

19. OT kakux MmapaMeTpoB DJIEKTPOHHOTO MOJYIPOBOAHMKA 3aBHCHUT 0 (Kod(hdHIMEeHT Tepmo-
SC).

a) oT 3(PEKTUBHOM IUIOTHOCTH COCTOSIHUN B 30HE MPOBOAWMOCTH, KOHIIEHTPALMHU 3JIEKTPOHOB U
THIIa PacCesHUS,

0) OT KOHIIEHTPALIUHU U MOJBMKHOCTH HIICKTPOHOB, OT TEMIIEpaTyphl;

B) OT THIIA PACCESHUS U TEMIIEPATYPHI,

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

20. Yto Takoe JIIOMUHECIICHIIN

a) TETUIOBOE U3ITYYCHHE TBEP/IbIX TEN;

0) oTpakeHHE U MPETOMIICHHUE TBEP/IbIM TEJIOM CBETA;

B) CBEUCHHE TBEP/BIX TEJ MPH MPOTEKAHUHU Yepe3 HUX ICKTPUICCKOTO TOKA;

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

21. Kakum MeTOAOM HUCCIIENYETCS KOHIIEHTPAIUsI JIEMEHTOB B TOHKHMX IUICHKAX:

a) TUQPaKIUs FITEKTPOHOB;

0) pe3epdopaoBckoe 0OpaTHOE pacCessHUE;

B) (hOTORJICKTPOHHAS CTIEKTPOCKOIIHS;

T') SJIEKTPOHHASI 03Ke-CIEKTPOCKOITHS.

22. Kakoit MeTo/1 MO3BOJISIET ONPEACIIUTh YHEPTUIO0 XUMHUUECKOM CBS3H:

a) TUQPaKIUs FITEKTPOHOB;

0) pe3epdopaoBckoe 0OpaTHOE pacCessHUE;

B) (hOTORJICKTPOHHAS CIIEKTPOCKOIIHS;

T') SJIEKTPOHHASI 03Ke-CIEKTPOCKOITHS.

23. Kakoit MeTo1 MO3BOJISIET ONPEACIIUTh PACTIPEACIICHUE HIEMEHTOB 10 TOJIIMHE IUICHKHU:

a) TudpaKIys OBICTPHIX U MEUICHHBIX JJICKTPOHOB;

0) pe3epdopaoBckoe 0OpaTHOE pacCesHUE;

B) hoTornekTponHas u MK-cnekrpockomnus;

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

14.1.2. Dx3aMeHALIHOHHBbIE BOIPOCHI
1 ®usnyeckre XapaKTEpPUCTUKU TOBEPXHOCTU MAaTEPUAJIOB U METOABI UX UCCIIEIOBAHUS.
2 PEeHTreHOCTPYKTYpHBIN aHAJIN3.
3 DnekTpohU3nIeCKre XapaKTEPUCTHKNA MAaTEPHUATIOB U UX U3MEPEHHE.
4 Onexrponnas OXE — cnekTpockonus.
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5 ToHKHUE INUANEKTPUUECKUE TUIEHKU U METOABI U3MEPEHHUS UX N1apaMETPOB.

6 Macc — CIeKTpOCKOIHS BTOPUYHBIX HOHOB.

7 KBanToBopa3zmepHbie 3PEKTbl B TOHKOIUICHOUHBIX CTPYKTYPaX U METOJIBI X UCCIICIOBAHMUS.

8 DJeKTpOHHASA U ONITHYECKAs] MUKPOCKOIHSI.

9 Metoap! n3MepeHHs MPoGUIIs PacpeeICHUS HIEMEHTOB B TOHKOIIJICHOUHBIX CTPYKTYpPaXx.

10 TynHenbHAs U CHIIOBasi MUKPOCKOIMHSI.

11 MeTtoabl AMarHOCTUKU HAHOCTPYKTYP.

12 OnTtuueckas UK — cnekrpockornusi.

13. DnexTpodu3nuecKkre XapaKTepPUCTHUKH TTOIYTIPOBOAHUKOBBIX MUTAKCHATIBHBIX CTPYKTYP U Me-
TOJIbI X UCCIIEIOBAHMUS.

14. PeHTreHoCcneKTpanbHblii MUKPOAHAIU3.

15. Dddext Xomra u ero npuMEeHEHNE B UCCIIEAOBAHUH TTOTYITPOBOTHUKOBBIX MaTEPHUAIIOB.

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

17. ToHKHE TUANEKTPUUECKUE TUICHKA U METOJIbI U3MEPEHUS UX TTapaMEeTPOB.

18. MeTroap! AMAarHOCTUKY HAHOCTPYKTYP.

19. CriekTpockomus 00paTHOTO pacCesTHUSI HOHOB.

20. OnTHueckue XxapakKTepUCTUKU MaTEPUAIOB U METObI UX UCCIIEJOBAHHUS.

21. JlazepHas 37UIMIICOMETPUS U €€ PUMEHEHHUE.

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

23. OnTuyeckas AIeKTPOHHAs CIEKTPOCKOIHS.

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

14.1.3. Tembl KOHTPOJILHBIX PadoT
Tema xkoHTpONBHOU paboTel Ne 1: MccnenoBanue 3IEKTPHUUYECKUX U ONTHUYECKUX 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-MeToAnYeCcKoM ocoouu (1.12.3)

Bapuanr 1

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

2. Usmepenue comportusieHuss meronoMm Ban naep Ilay. Pazmepsr oOpasua: 2a=3mM, 21=2 mwm,
d=0,1 mm, 2b=3 mm. U3mepurenbhblii Tok 1 MA. [lanenne HanpshKeHUs: Ha KOHTaKTax 4-3 Mpu NpoIrycKa-
HUHW TOKa 4epe3 KOHTAakKThl 1-2 cocraBisgier | B. A npu Toke Ha KOHTakTax 2-3 majeHHue HalpsHKEHUs Ha
KoHTakTax 1-4 cocrasmuser 1,2 B. Haiitu ynensHoe conpoTuBienue oopasua.

3. IInactuna U3 nmomympoBoguuka GaSb (n=5, k=0,82) coOCTBEHHON MPOBOAUMOCTU TOJIIHHOM
0,1 MM ocemaercs uznydenueM He - Ne naszepa ¢ miotHoctsto 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 MOJIy4eH MHHHU-
MyM K03 dHUIMEeHTa OTpaKEHUs Ha JJIMHE BOJMHBI 1| MKM. HalTi TONMIMHY MIEHKH.

2. B KOHKpETHOM D3KCIIEPUMEHTE [0 LHUKIOTpOHHOMY pe3zoHaHcy B=0,1 BO6/M2, mpu sToMm
Nc=10"10 cm”-1. Haiinute pe30HaHCHYIO YacTOTY.

3. B metone pe3eppopAOBCKOrO paccesiHUsl SHEPrusi OTPaKEHHBIX OT MepeaHel II0CKOCTH
IUIEHKH XpoMa HOHOB Ar nox yriioM 45 rpan umeet Bennuuny 0,5 MaB. Onpenenure HauanbHYO dHEp-
TUIO MOHOB AT.

Bapuanrt 3

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

2. Ha nnacTuHy M3 KpeMHHMs TOJIIMHONW | CM HOpMaJIbHO IAAAET IIOCKOIOJSPU30OBAHHBIN CBET
nuHOM BoiHBI 10 MkM. Uepes mutacTuHy B 3TOM cirydae npoxoaut 15% cBera. HyxHo onpenenuTs k03¢ -
(GUIMEHT OTpaKEHUsI 3TOTrO XK€ CBeTa MpPH JABYX OPHEHTALMSIX BEKTOpa MOJIIPU3ALMU: a) HapayliebHO
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IUIOCKOCTH TaJICHUs CBETA; 0) HOPMAJILHO K IUNIOCKOCTH MajeHust; pu yriaax nagenus 40 rpax u 60 rpan.
3. JIy1st peHTreHOCTPYKTYpHOTO aHanm3a Au ucnoib3yercs usnydenne Ko Co (moctosiHHas sKkpa-
HupoBaHus ¢ = 1,13). Haiitu:
a) JlinHy BOJIHBI PEHTTEHOBCKOTO U3JTyUECHHUS;
b) Ymsl orpaskenus ot wiockocteit [111], [220], [311];
¢) MeXII0CKOCTHOE PACCTOSTHUE.

14.1.4. Tembl HHANBUAYAJIBbHBIX 321aHUI

ITpumepHas TeMaTuka JOMAIIHUX UHIMBUYaJbHBIX 3aJaHHUN:

- Pazpabotka poronmprueMHOro yCTpOUCTBA ISl CHEKTPOCKOIHH.

- Meton uccne10BaHus ONTHYECKUX CBOMCTB TOHKUX cioeB SiO2 B uH(ppakpacHON 00JIaCTH CHEK-
Tpa.

- UccnenoBanue M/II1 HaHOCTPYKTYp METOJOM BOJIBT-(hapaHbIX XapaKTEPUCTHK.

- Pa3zpaboTka ycTpoiicTBa [l JTa3€pHOU IUIUTICOMETPHH.

- Pazpabotka ycTpoicTBa A/ paMaHOBCKON CIIEKTPOCKOIIUU.

- YCTpOoMCTBO JUIsl ONITHYECKON CIIEKTPOCKOIIHH.

- UccnenoBanue rpaHy/IOMETpUYECKOTr0 COCTaBa HAHOIOPOIIIKOB JJIOMHUHOGOpA.

- UccnenoBanue noiynpoBOJHUKOBBIX HaHOTETEpOCTPYKTYp GaN.

- MccrnenoBaHne MHOTOCIIOMHBIX TOHKOIUIEHOYHBIX HAHOCTPYKTYp MeTaiul- Si02-meTa.

- UccnenoBanue rpanyOMETpHUUECKOr0 COCTaBa HAHOMOPOILIKOB JIIOMUHO(OpA.

- OueHka NOrpenIHOCTH U3MEPEHUH MapaMeTpoB HaHOOOBEKTOB METOJIOM PAacTPOBOM 3JEKTPOH-
HOM

MUKPOCKOIIUH.

- OLIeHKa MOTPeIHOCTH U3MEPEHNH TapaMeTpoB HaHOOObEKTOB MeTozioM MK dyphe-criekTpocko-
II1Y.

- OneHKa OTPENTHOCTH U3MEPEHUI TapaMeTpOB HAHOOOBEKTOB METOIOM PamMaHOBCKOW CHIEKTpPO-
CKOIIHH.

- OneHka NOTPEIIHOCTH HM3MEPEHUN IMapaMeTpoB HAHOOOBEKTOB METOJOM CIEKTPaJIbHOM 3I-
JIMIICOMETPHUH.

Bapuanr 1

Paspabotats oTonpuemMHoe ycTpoicTBO Al crieKTpomeTpuu. IlpeacTaBuTh NpUHIMIHAIBHYIO
ONTUYECKYIO M IEKTPUUECKYIO CXEMbI yCTpoiicTBa. PaccuntaTh pexxuMbl pabOThI 3JIEMEHTOB U MOTpell-
HOCTb U3MEPEHUM.

HcxonHble naHHbIE:

1. Cnexrpanbubiii 1uanasol 0,2 — 1 MkM.

2. Pabouas remneparypa 300C.

3. Yacrtora moxymsauuu 100-1000 I'm.

Bapwanr 2

Merton uccieoBaHus ONTHYECKUX CBOMCTB TOHKUX ciioeB SiO2 B MH(pakpacHOi 00IacTu Crek-
Tpa. IlpeacTaBuTh NPUHLIMINANIBHYIO ONTHYECKYIO, SJEKTPUUYECKYI0 U MOHTaKHYIO CXEMbI YCTPOUCTBA.
Pa3pa0oTtaTh TEXHOJOTHIO U3TOTOBJICHHUS JIEMEHTOB CXeMbl. PaccuntaTh peskumMbl pabOTHI 3JIEMEHTOB.

HcxonHble naHHbIE:

1. Cnextpanbubliii 1uana3oH 0,4-2 MKM.

2.I1notHOCTH MOIIHOCTHU M3ny4YeHus 103 Br/cm2:

3. AnurenbHocTh uMitysbeoB 0,1-10 c;

4. luametp obpabatsiBaemoro uzaenus 100 mm.

Bapuanrt 3

Pa3paboraTh ycTpolicTBO AJis a3epHOM auncoMmerpu. [lpeacraButh ananus ycrpoictsa. [lpu-
BECTH MPUHLUIHAIBHYIO ONTUYECKYIO U AIIEKTPUYECKYIO0 CXeMbl. PaccuntaTh peskumbl pabOThI AJIEMEH -
TOB. Paccunrarh MOrpemHoCTs N3MEPEHHM.

HcxonHble naHHBIE:

1. JlnuHa BOJIHBI JIA3€PHOTO U3JIydeHus 623 HM;

2. Yacrora cinenoBanus uMiynbcoB 10 I'i;

3. PabGouee nmose tuamerpom He menee 40 mMm;

4. ITnotHocts sHepruu 1 Hx/cm2.
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14.1.5. Bonpocbl Ha caMONOATOTOBKY
1) TyHHenpHAs MUKPOCKOITHSI.
2) ATOMHO-CUJIOBasi MUKPOCKOIIHSL.
3) O6pa3zoBanue pe3ephopIOBCKOTO PACCESTHHUS.
4) AHHUTWISALINS TTO3UTPOHOB.

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

Pacuer yaenbHOro COnpoTUBIEHHS U KOHIIEHTPAIMK HOCUTENIEH 3apsia.

Onpenenenrne KOHUEHTPALMK U IOJBMKHOCTH HOCHUTENEH 3apsaia METOI0M XolIa.

Ornpenenenre KOHIIEHTPAIMHU U TIOJBUKHOCTH HOCUTEJICH 3apsiia METO0M XOJlia.

Omnpenenenre yaeabHOTO CONPOTUBIICHNS U KOHLEHTPALMKA HOCUTENEH 3apsana meronoMm Ban nep
[Tay.

Omnpenenenne yaeapHOTO CONPOTUBIEHUS 3MUTAKCHAIBHBIX CTPYKTYP YETBHIPEX30HIOBBIM METO-
JIOM.

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

Omnpenenenne 3pGHEKTUBHON MACCHI.

Omnpenenenye CBOMCTBAa KPUCTAIIIOB.

Onpenenenne koHUEHTpauuu Hocutenel meronom MK-ammuncomerpun.

[IpocBemsronive NOKPHITHUS.

OTtpakeHue NoIIpU30BaHHOTO 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 KOHIEHTPAalUY B MOJIYIPOBOAHUKOBBIX HAHOCTPYKTYpax.

HccnenoBanyue ONTUYECKUX U FE€OMETPUUYECKUX CBOMCTB TOHKOCJIOMHBIX JUAJIEKTPUUYECKUX MaTe-
PHAJIOB C IOMOUIBIO CIIEKTPAILHON 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 HHBAJIHU/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
310POBbsI 1 MHBAIUIOB

Kareropuu Buibl 10MOAHUTEIBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCs MaTepualoB pe3ynbTaToB 00y4eHus

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

C HapymeHHsIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C napymenussimu | CobecenoBaHme 1o BONpocaM K 3a4ety, | [IpenMyIecTBeHHO yCTHAsE MPOBEPKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymieHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOIbHBIC PaOOTHI, MUCEMEHHBIE | [IpenMyIecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PAa0OTHI, BOIIPOCHI K MeToAaMu
amnrapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMe TUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
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INOKa3aHUAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBCThBI o6yqa10meroc;1 Ha MOMCHT ITPOBCPKU

14.3. Meroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBEITHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- IIUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa orneHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 ML ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TOKYMEHTA;

- B IIeYaTHO! (hopMe yBETMUEHHBIM HIPUPTOM.

JLst M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMY ONIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

ITpu HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHM BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OILICHUBAHUSI Pe3yIbTaTOB 00y4YEHUsT MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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