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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. Ilenpro M3ydyeHUs OUCHUIIMHBI «MeToAbl aHaIN3a U KOHTPOJS HAHOCTPYKTYPUPOBAHHBIX
MaTepuajoB U CUCTEM» sIBILEeTCS (OPMHUPOBAHHE 3HAHHI B 00JIaCTH SKCHEPUMEHTAIBHBIX METOI0B
UCCIIEIOBAHMS COCTaBa, CTPYKTYPHl, (PU3UKO-XUMHUYECKUX, ONTUYECKUX U CIEKTPAIbHBIX CBOMCTB
HaHOMAaTepUaJoOB U HAHOCUCTEM, YCBOCHHE (PYHIaMEHTAIbHBIX NMPUHIHUIIOB, HA KOTOPHIX CTPOMUTCS

GbyHKIMOHMpPOBAaHUE NPUOOPOB AN HCCIEIOBAHUM,

dbopmMupoBaHue y oOyydaroImuxcs

olenpopeccuOHaNbHBIX U MPO(HECCHOHAIBHBIX KOMIETEHIUH.

1.2. 3agauy AUCHUILIUHBI

1. 3agadeil u3ydyeHus! AUCUMILJIMHBI SBISIETCS 3HAKOMCTBO C KOHCTPYKIIMEN MCCIIEI0BATEIbCKON
anmapaTyphl, YCIOBUSIMH 3KCIUIyaTallid, COBPEMEHHBIMH METOJAMH HCCJIEIOBAaHUN, OCBOCHHE
CTyJICHTAaMH OCHOBHBIX NMPUHIIUIIOB pabOTHl ¢ MpUOOpaMu, MOJyUYCHUE MPAKTUYECKUX HABBIKOB IPHU

MPOBEJICHUU UCCIIECOBAHMIA.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Nunexc qucuumiuasl: 51.B.19.

PeanmyeTc;I C NPpUMCHCHUCM DJJICKTPOHHOTI'O O6y‘-ICHI/IH, JUCTAaHIIMOHHBIX o6pasoBaTeanHx

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
JUACLUIUIMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnocoben
pelaTh 3aa4u

OIIK-1.1. 3naer
¢dbyH1aMeHTalIbHbIE 3aKOHBI

3HacCT (1)I/ISI/I‘ICCKI/IG IIPUHIMUIIBI OCHOBHBIX
OKCIICPUMCHTAJIbHBIX METOAOB UCCICAOBAHUA
MaTCepruaJIOB U CTPYKTYP, UCIIOJIb3YEMbBIX B
(1)I/ISI/IK6 H TCXHOJIOTMHW HAHO3JICKTPOHUKU,
ycCJ10BUs peajin3alvi U rpaHulbl IPUMCHCHUS
OTUX MCTOAOB; 3HACT TCHACHI N PA3BUTUA
MCTOJOB XapaKTCpU3aluu MaTCpruajioB U
CTPYKTYP HaAHO- U MUKPOCUCTEM

npodecCuoHaIbHON €CTECTBEHHBIX HAyK U
JIeITEIIbHOCTH HAa OCHOBE |MaTeMaTUYSCKOr0 aHaJInu3a
MIPUMEHEHUS

€CTECTBEHHOHAYYHBIX U

00IIIEnHKEHEPHBIX

3HaHWUM, METOJIOB

MaTeMaTH4eCKOTO OIIK-1.2. VMmeer

aHajiusa u UCTIONIE30BaTh (PU3HUYECKUEC U
MOACIUPOBAHNA MaTEMAaTUUYECKUE 3aKOHBI IIPU

pelIeHUH 3a1a4
npohecCHOHATBLHOM
ACATCIIBbHOCTU

yMeeT BBIOMpaTh ONTUMaIbHbBIE METOIbI
UCCIIEIOBAaHMS U IMATHOCTUKH HEOOXOIUMBIX
CBOMCTB HaHO- U MUKPOCUCTEM

OIIK-1.3. Braneer
($U3HUYECKUM U
MaTeMaTHIECKUM arapaTom
JUTSL PEIICHUS
npodeccuoHaNbHBIX 3a7a4

BJIaACCT MECTOAAaMU 3KCHepI/IMeHTaHBHBIX
uccaea0BaHui, 00pabOTKH U MPEeCTaBICHUS
HOJ'Iy‘-I@HHBIX JTAHHBIX

IIpodeccuonanbHbIe KOMIIETEHIUH

CornacoBaHa Ha noptane N2 64284



IIKP-2. I'otoB IIKP-2.1. 3HaeT MeTOIbI 3HaeT (M3MUYECKUE IPUHIIAIIEI OCHOBHBIX

MMPOBOAUTH CHUHTEC3a HAHOMATCPUAJIOB U SKCIICPUMCHTAJIBHBIX METOA0B MCCIICIOBAHUA
OKCIIEpUMEHTAIBHBIE KOMITIOHEHTOB MaTepHalIoB U CIPYKTYP, UCIIOIb3YEMBIX B
HUCCJIICAOBAHUA 110 (1)I/I3I/IKC N TCXHOJIOT'MHW HAHOJ3JICKTPOHHKH,
CUHTE3Y U aHAJIHU3Y YCJIOBUSA peau3aliy U TPaHULIbl IPUMEHEHNS
MaTcpuraioB U 9TUX MCETOJOB; 3HACT TCHACHIIMU Pa3BUTUSA
KOMITIOHCHTOB HAHO- 1 MCTOOOB XapaKTCpU3allu MaTCpruajioB U
MHUKPOCHUCTEMHOMN CTPYKTYpP HaHO- U MUKPOCHUCTEM

TEXHUKH IIKP-2.2. YMmeeT BoIOpaTh U | yMeeT BEIOMPATH ONTUMAIBLHBIE METO b

MPUMEHUTh METO]I aHAJIN3a UCCJIETOBaHUS U TUATHOCTUKU HEOOXOAUMBIX
MaTepUajIoB U KOMIIOHEHTOB |CBOWMCTB HAaHO- U MUKPOCHUCTEM
MHKPO- 1 HAHOCUCTEMHOM

TEXHUKH
IIKP-2.3. Bmageer BJIaJIEET METOAAMU IKCIIEPUMEHTAIBHBIX
OCHOBHBIMH METOJMKaAMU UCCIIeIOBaHMi, 00pabOTKU U MpeCTaBICHUS
ITIOCTAHOBKHU U IPOBEICHUS MOJYyYEHHBIX JTaHHBIX

AKCIEPUMEHTAIbHBIX

HCCIICIOBaHUH

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO pa0doTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 4 3a4eTHBIX eUHUIL, 144 akaJeMHYeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AMCIUILUIMHBI 110 BUJAM Y4COHOM JIeITeIbHOCTH

Becero |Cemectpsl
4acoB |7 cemecTp

Bunbl yueOHOI qesTeIbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 70 70
JIeKk1IMOHHBIE 3aHATUSA 36 36
IIpakTHueckue 3aHATHS 18 18
JlaGopaTopHbie 3aHITHS 16 16
CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 38 38

BHEayIUTOPHas padoTa 00y4yarommxcs ¢ nNpenoaasarejieM, BCero

[ToaroroBka K TECTUPOBAHUIO 8 8

BrinosiHeHME MHIMBUAYAIBHOTO 3a1aHUS 4 4

Hanucanue oTdera mo mpakTU4ECKOMY 3aHATHIO (CEMUHApY) 9 9
[ToaroroBka k mabopaTopHOi paboTe, HANMCAHUE OTYETa 13 13

[ToaroToBka K KOHTPOJIBHOM paboTe 4 4
IToaroroBKa U cIavya 3K3aMeHa 36 36
OO0mas Tpya0eMKOCTh (B Yacax) 144 144

Oo0mas TpynoeMkocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Tabnuma 5.1 — Pazaenst (TeMbl) AUCHUIIINHBL U BUABI YYEOHOH 1eATeTbHOCTH
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HasBanus paznenos (Tem) Jlek. [Ipak. | JIao. Cam. Beero dopmupyembie
UCILUAILINHEBI 3at., 3aH., 9 | pao. pab., | wacos (0e3 KOMIIETEHIINHU
q q 9K3aMEHa)
7 cemecTp
1 BBenenue, neiau 1 3agauu 1 - - 1 2 OIIK-1
JUACIIUILIAHBI
2 OOBEKTHI M METOJIBI HCCAeAOBaHuS |4 - - 2 6 OIIK-1, ITKP-2
3 DieKkTpuYecKue u 4 7 4 7 22 OIIK-1, ITKP-2
ANEKTPOXUMUYECKHE METOIBI
HCCIIe0BaHUN HAHOCTPYKTYP
4 OnTHYeCKHEe METOABI HCCACIOBAHUS |5 8 4 8 25 OIIK-1, ITIKP-2
5 PEHTT€HOBCKHE METOIEI 5 - 10 OIIK-1, ITKP-2
MCCJIEOBAHUS CTPYKTYPBI U COCTaBa
MaTepuasioB
6 AnepHo-du3nIecKrue METOIbI 9 1 4 8 22 OIIK-1, TTKP-2
aHaJm3a
8 ATOMHO-CHJIOBasl U TyHHEJIbHAsS 5 1 4 7 17 OIIK-1, [IKP-2
MHUKPOCKOIHUS
9 IoaroroBka 0Opa3IOB U 3 - - 1 4 OIIK-1, I[TIKP-2
SKCIUTyaTaIusl aHATUTHIECKUX
KOMILJICKCOB
Uroro 3a cemectp|36 18 16 38 108
Htoro |36 18 16 38 108

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pas3ienoB (TeM) TUCIHUILIMHEI (B T.4. TI0 JICKIUSIM)

TpynoemkocTs
Hazpanwus paznenoB | Conmepskanue pa3ienoB (Te€M) TUCIUTUTMHBI ®dopmupyemble
(TeM) TUCIMIUTAHBI (B T.4. TIO JIEKIIHSIM) (nexumoHHbIC KOMIIETEHIINH
3aHSTHA), U
7 cemecTp
1 BBenenue, 1iean u [IpenmeTt nucuuiivHbl U ee 3aga4uu. CBsA3b 1 OIIK-1
3aJa41 TUCIHATIINHBI JTUCIUTIIMHBI C IPYTUMU pa3ienamMmu
¢uzuku. COBpeMEHHOE COCTOSTHUE U
MEePCIEKTUBBI PA3BUTHUS (PU3UIECKUX
METOJIOB HCCIIEJOBAHUMN.
Hroro 1
2 O0BekTh ¥ MeTOSBI  |Mccnemyemple CBOMCTBA HAHO- U 4 OIIK-1, ITKP-2
HCCIICIOBAHUS MUKPOCTPYKTYP YU METO/bl UX KOHTPOJISI.
CrpykrypHbIe 1e(DEKTBI U METOBI UX
uccrenoBanuii. Bnusuaue nedexros Ha
AIEKTPUYECKUE, ONITHUECKHUE, TETNIOBBIE U
MEXaHUYECKHUE CBOWCTBA MaTepUaIOB
Hroro 4
4
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3 DnexTpuueckue u
AIEKTPOXUMHUYECKUE
METO/IbI UCCIICIOBAaHUI
HaHOCTPYKTYP

JIEKTPONPOBOIHOCTh. KoHLIEeHTpaus
Hocurelen 3apsaaa. [1oaBmKHOCTh
HocuTene. Bpems )k13HN HEpaBHOBECHBIX
Hocutenel. [IoBepxHOCTHAsI MPOBOAUMMOCTD
Y TIOBEPXHOCTHAs! KOHLIEHTPALUs
HocuTenel 3apsana. Bonbr-dapannbie
XapaKTEPUCTUKU MOIYIIPOBOJHUKOBBIX
cTpykryp. MccnenoBanue
ANEKTPOXUMHUYECKUX MTPOLIECCOB HA
MOBEPXHOCTHU CTPYKTYp. [lomsiporpadusi.

OIIK-1, [TKP-2

Hroro

4 OnTuuyeckue METOIbI
HCCIIEIOBaHU

DNEeKTpOHHAs CIIEKTPOCKOIIHUA.
MonekyinspHas CIEKTPOCKOIIHSL.
CrexTpocKonus paMaHOBCKOTO PACCEsTHUSI.
Onnuncomerpus. OnrTuyeckas
MUKpocKonus. OnTuueckas
poUIOMETPHS TOBEPXHOCTH CTPYKTYP.
KoHcTpykuus u xapakTepucTUKU
HEKOTOPBIX YCTPOMCTB.

OIIK-1, I[IKP-2

Hroro

5 PeHnTrenoBckue
METObI HCCIIETOBAHMS
CTPYKTYPHI 1 COCTaBa
MaTepuasoB

duzuveckre 0OCHOBBI METO/IOB.
Pentrenodasnslii, peHTTeHOCTIEKTPATbHBII
MeTo ibl. PeHTreHoBckast poTo3eKTpoHHAs
cnektpockonusi. KoHcTpykius u
YCTPOICTBO anmapartypsbl i1
peHTreHoda3zoBoro u
PEHTTEHOCTIEKTPATIBHOTO
(27IEKTPOHHO30HI0BOT0) aHAJIN3A.

OIIK-1, IIKP-2

Hroro

6 SnepHo-pusnueckue
METOAbI aHaJIN3a

MeTo/1p1 05k€-CIIEKTPOCKOIINH, MacC-
CIICKTPOCKOIIUS BTOPUYHBIX HOHOB U
METO]IbI 00paTHOTO Pe3epPOPAOBCKOTO
paccesiHus. M3MepeHue KOHIIEHTpaluuu
KOHIICHTPAIIMOHHBIX Mpoduiei.
ArnmnaparypHasl peaju3anus.

OIIK-1, [TKP-2

[IpocBeunBaroias 1 pactTpoBas
ANEeKTpOHHAst MUKpocKonusl. CKaHupYyroLas
yJIBTPa3ByKOBasi MUKPOCKOIIHS.
AnnapaTypHas peanu3aiusi.

OIIK-1, IIKP-2

Hroro
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8 ATOMHO-cUJIOBas U Y CTpOUCTBO U (PU3UUECKUE IPHUHIINTIBI 5 OIIK-1, I[IKP-2
TyHHEJIbHAs paboThI CKAHUPYIOLIETO TYHHEIBHOTO
MHKPOCKOITHS mukpockomna (CTM). Bonasrammnepnas
XapaKTepUCTHKA TYHHEJIbHOIO KOHTaKTa
METEJN — BaKyyM - Metaiul. @opmyiia
Cummonca. KonTpact paboTsl BbIX0/a B
CTM. YCTpOHCTBO U (PU3HUECKUE OCHOBBI
paboThI ONTHKO-MEXaHHYECKOTO
aTOMHOCHJIOBOT'O CEHCOpPa B KOHTAKTHOM
pexume. [Ipumenenne C3M juis
UCCIJIEI0OBaHMS IPOCTPAHCTBEHHOIO
pacnpe/esieHus: TEMIEepaTypbl IOBEPXHOCTH
TBEPJIBIX T U MUKPOIJIEKTPOHHBIX
npubopoB. Metoas! Buzyanuzanuu C3M
n3o0paxxkenuit. Ctatuueckuit ananus C3M
JTAHHBIX.
Hroro 5
9 INoaroroBka 06pasuoB |[loaroroBka 0Opa3IoOB U SKCILTyaTaUs 3 OIIK-1, ITKP-2
U DKCILTyaTanus AHATUTUYECKUX KOMIUIEKCOB
AHAJIUTUYECKUX
KOMILIEKCOB Hroro 3
Hroro 3a cemectp 36
Hroro 36
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HanMmeHnoBaHue MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Ta6ymma 5.3 — HauMeHoBaHME MPaKTHYECKUX 3aHATHH (CEMHUHAPOB)
Ha3Banus paznenos (Tem) HanmeHnoBanue nmpakTH4eCKuX Tpynoemkocts, | DopMupyembie
JCLUTIIINHBI 3aHATUN (CEeMHHAPOB) q KOMIIETEHIINH
7 cemecTp
6
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3 DnexTpuueckue u Pacuer ynenbHOTrO CONpOTUBIICHUS U 1 OIIK-1, I[TIKP-2
AIEKTPOXUMUYECKHE KOHIIEHTpALlMU HOCUTEJIEH 3apsiaa.
METO/IBI HCCICAOBAHUE  |Ompenenenye KOHIEHTPAIMH H 1 OIIK-1, ITKP-2
HaHOCTPYKTYpP MOJBHKHOCTH HOCUTENEH 3apsiia
MeToAoM XOJuIa.
Onpenenenne KOHLIEHTpaLUU U 1 OIIK-1, [IKP-2
MOJABMKHOCTU HOCUTENEH 3apsiaa
MeTooM XoJuia.
Ornpezenenne yaeabHOro 1 OIIK-1, I[TIKP-2
CONPOTHUBIICHUS U KOHIICHTPAIIUU
HOCHUTEJIEH 3apsiaa MetoioM Ban nep
[Tay.
Onpenenenne yieabHOro 1 OIIK-1, TTIKP-2
COTMPOTUBIICHUS AMUTAKCHATBHBIX
CTPYKTYP YETBIPEX30HA0BbIM
METOJIOM.
Onpenenenne KOHLIEHTpaLuu 1 OIIK-1, [IKP-2
CBOOOIHBIX HOCUTENEH 3apsiia
METOJIOM BOJbT-(PapagHbIX
XapaKTEPUCTHK.
Omnpenencane 3 HEKTHBHON MacChI 1 OIIK-1, I[TKP-2
Hroro 7
4 Ontuueckue metoapl  |OnpeneneHue CBONCTBA KPUCTAIIIOB. 1 OIIK-1, [IKP-2
HUCCICAOBAHUS Onpenenenre KOHUEHTpaluu 2 OIIK-1, [IKP-2
Hocutenen merogom MK-
AITUIICOMETPUH.
[IpocBeTisitonie NOKPHITUS 1 OIIK-1, ITKP-2
OTtpakeHue NoIsIpU30BAHHOTO CBETA. 1 OIIK-1, [IKP-2
JIroMuHECIICHITHS 1 OIIK-1, ITKP-2
DIUTATICOMETPHUSL. 2 OIIK-1, ITKP-2
Hroro 8
5 PeHTreHoBCKHE METOEI | PEHTTeHOBCKIE METOBI 1 OIIK-1, ITKP-2
UCCIJIETOBaHUS UCCJIEIOBaHMSI KPUCTANINYECKON
CTPYKTYpPHI M COCTaBa CTPYKTYPBHI.
MaTEpHUAaJIOB Hroro 1
6 SnepHo-¢puszuueckue | MeToabl 0OpaTHOTO 1 OIIK-1, I[TIKP-2
METO/bl aHATU3A pe3ephopI0BCKOTO paccesHus 1
MacC-CIEKTPOCKONUU BTOPUYHBIX
VOHOB.
Hroro 1
8 ATOMHO-cHIIOBas U MeToabl aTOMHO-CUJIOBOM U 1 OIIK-1, TTIKP-2
TyHHEJIbHas TYHHEJIbHOW MUKPOCKOTHH
MUKPOCKOTIHS Htoro 1
Hroro 3a cemectp 18
Hroro 18

HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tadbnuie 5.4.

5.4. JlaGopaTopHbIe 3aHATHSA

Tabmuna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
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HasBanus paznenos (Tem) HaumenoBanue 1ab0paTopHbIX Tpynoemkocts, | ®opmupyemsie
JTUCIUTITUHBI pabor q KOMITETCHIIH
7 cemecTp
3 DnexTpuueckue u HUccnenoBanus npodus 4 OIIK-1, I[IKP-2
ANEKTPOXUMUYECKHE pacrnpeesieHrs KOHLICHTPAlluY B
METO/bl UCCIETOBAHUI MOJIYITPOBOIHUKOBBIX
HaHOCTPYKTYP HAaHOCTPYKTYypax.
Hroro 4
4 OnTHyecKre METOIbI HUccnenosanue onTHUECKUX U 4 OIIK-1, IIKP-2
HCCIIEA0BaHUS r€OMETPUUYECKUX CBOWCTB
TOHKOCJIOWHBIX THAJIEKTPUIECKUX
MaTepHajoB C MOMOIIbIO
CIIEKTPAJIbHOM JIJTUIICOMETPHH.
Htoro 4
6 SnepHo-¢pusnveckue HccenenoBanue cocraBa U CTPyKTYpPbI 4 OIIK-1, TIIKP-2
METO/bI aHATTU3a TOHKHX TIJICHOK C TIOMOIIBIO
AJIEKTPOHHOM PacTpOBOM
MHUKPOCKOIIHH.
Hroro 4
8 ATOMHO-CHJIOBas U HccnenoBanue Tonojaoruu 4 OIIK-1, ITKP-2
TYHHEJIbHAs! MUKPOCKOIIUS |HAHOCTPYKTYP C IIOMOIIbIO
ONTUYECKON U aTOMHO-CUIIOBOM
MHUKPOCKOIIHH.
Hroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosTesqIbHaAs1 paboTa

Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPyEMble KOMIIETCHIIMH MPECTaBICHbBI B

Tadymue 5.6.
Tabmmia 5.6 — Buabsl caMocTosATeIbHON pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMIIETEHIIUN
Bunaer
HaszBanus pa3genon . Tpynoemkocts, | DopMupyemblie
CaMOCTOSITEIIbHON DopMBI KOHTPOJIS
(TeM) TUCUUTTAHBI q KOMIIETCHIUU
paboThl
7 cemecTp
1 Beenenue, neau u IToaroroBka k 1 OIIK-1 TectupoBanue
3a/1a4d JUCUUIUIMHBL | TECTUPOBAHUIO
Hroro 1
2 O0OBeKTH M MeTOnbl | BpimosHeHME 1 OIIK-1, ITIKP-2 | WMuauBuayaibHOE
UCCIIETOBaHUS WHAUBUAYATbHOTO 3a/laHue
3a/laHus
IToaroroBka k 1 OIIK-1, [IKP-2 TectupoBanue
TECTUPOBAHUIO
Hroro 2
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3 DnexTpuueckue u Brimonnenne OIIK-1, I[IKP-2 | WunuBumyansHOE
ANEKTPOXUMUYECKHE |MHIUBUIYATBHOTO 3aJIaHue
METO/bI 3aJJaHHs
UCCTIEJOBAHMIM [MoaroToBKa K OIIK-1, TIKP-2 TecTupoBanue
HAaHOCTPYKTYP TECTUPOBAHUIO
Hammcanue otyera 1mo OIIK-1, TTIKP-2 OrtueT 1o
MPAKTUIECKOMY MPaKTUYECKOMY
3aHATHUIO (CEMUHApY) 3aHATHIO
(cemuHapy)
[TonroroBka k OIIK-1, [IKP-2 JIaGoparopHas
nabopatropHoit padore, paborta
HaIycaHue oTdeTa
HTtoro
4 Ontuueckue MeToanl | BeimoaHeHUe OIIK-1, I[IKP-2 | WunuBunyanbHOE
HCCIICIOBAHUS MHJUBUTyaJIbHOTO 3aJJaHue
3aaHus
IToaroroBka k OIIK-1, [IKP-2 Kontposbnas
KOHTPOJIbHOU paboTe paborta
IToaroroBka x OIIK-1, TTIKP-2 TectupoBanue
TECTUPOBAHUIO
Hammcanue oTyera 1mo OIIK-1, TTIKP-2 OrtueT 1o
MPAKTHIECKOMY MPaKTUYECKOMY
3aHATHUIO (CEMUHApY) 3aHATHIO
(cemuHapy)
[TonroroBka k OIIK-1, [IKP-2 JIaGoparopHas
nabopatopHoit padore, paborta
HaIycaHue oTdeTa
HTtoro
5 Penrrenosckue IToaroroska k OIIK-1, I[IKP-2 KoHnTponbHas
METO/IbI UCCIIeIOBAHUS | KOHTPOJIBHOM paboTte pabota
CTPYKTYPBI K COCTaBa |[JoxaroroBka K OIIK-1, IIKP-2 TectupoBanue
MaTepualioB TECTUPOBAHUIO
Harmmicanune oTyera 1mo OIIK-1, TTIKP-2 Otuer no
MPaKTUYECKOMY MIPaKTUYECKOMY
3aHATHIO (CEMUHAPY) 3aHSATHIO
(cemunHapy)
Hroro
6 SnepHo-pusnueckue |[logroroBka x OIIK-1, I[TIKP-2 KonTposibHas
METO/Ibl aHaIH3a KOHTPOJIbHOM pabote pabora
IToaroroBka k OIIK-1, TTKP-2 TectupoBanue
TECTUPOBAHUIO
Hammcanue oTyera 1mo OIIK-1, TTIKP-2 OrtueT 1o
MPAKTHIECKOMY MPaKTUYECKOMY
3aHATHIO (CEMUHApPY) 3aHATHUIO
(cemunapy)
[ToaroroBka OIIK-1, TTKP-2 JlaboparopHas
naboparopHoit padore, paborta

HaIlmMCaHuE OT4YCTa

Htoro
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8 AtomHo-cunoBas 1 |Iloaroroska k 1 OIIK-1, [IKP-2 Kontposnbnas
TyHHEJIbHAs KOHTPOJIbHOM pabote pabora
MHUKPOCKOIHA IToaroroBka k 1 OIIK-1, ITKP-2 TectupoBanue
TECTUPOBAHUIO
Hamucanue oTyera 1mo 2 OIIK-1, TTIKP-2 OrueT 1o
PaKTUYECKOMY PaKTUYECKOMY
3aHATHIO (CEMUHApPY) 3aHATHUIO
(cemuHapy)
[TonroroBka k 3 OIIK-1, [IKP-2 JIaGoparopHas
naboparopHoit padore, paborta
HalucaHue OT4eTa
Hroro 7
9 IloaroroBka IToaroroska k 1 OIIK-1, I[IKP-2 TectupoBanue
00pa3uoB u TECTUPOBAHUIO
HKCIUTyaTalus
AHATUTHYECKUX Htoro 1
KOMILIEKCOB
Uroro 3a cemectp 38
IToaroroBka u cmaua 36 OK3aMeH
9K3aMeHa
Htoro 74

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJI0B Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabiuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHbI, U BUIOB

3aHSITUH
Bunsr yueOHOIM nesTeNbHOCTH
dopmMupyembie
Jlex. | Ilpak. | JIab. | Cam. @DopMBbI KOHTPOJIS
KOMIIETEHIIUH
3aH. 3aH. pab. | paO.
OIIK-1 + + + + NunuBuayansHoe 3ananue, KoHTpoiabHas
paborta, JlabopaTtopHas pabora, TectupoBanue,
Ox3aMeH, OTYeT MO MPAKTUYECKOMY 3aHITHIO
(cemuHapy)
IIKP-2 + + + + NunuBunyansHoe 3aaanue, KontponbHas
paOorta, JIaboparopHas padota, TectupoBanue,
Ox3ameH, OTUeT Mo NPAKTUYECKOMY 3aHSATHUIO
(cemunapy)

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4aronXCs
6.1. basuibHbIe OneHKH 1J1s1 POpM KOHTPOJIA

BameHbie oneHKH 17151 POPM KOHTPOJIS MpeICTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

Ny o MakcumanbHbIi
MakcumanbHBIN MakcumanbHbIli
0a 3a meproa Bcero 3a
DopMBI KOHTPOJIA 6amn Ha 1-yto KT ¢ | 0Gasun 3a nepuon
mexnay 2KT u Ha CEMECTP
Hayana cemectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
7 cemecTp
NunuBuayansHOE 3a1aHue | 0 | 12 0 12
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Konrpomnsnas padora 8 0 8 16
Jlaboparopnas pabota 0 10 12 22
TectupoBanue 0 5 0 5
OT4er 1o NpaKkTU4ECKOMY 4 4 7 15
3aHSTHIO (CEMUHApY)

OK3aMeH 30
HToro Makcumym 3a epuo. 12 31 27 100
Hapacraromum utorom 12 43 70 100

6.2. IlepecueT 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmmia 6.2 — Ilepecdet 6a/IOB B OIEHKH 32 TEKYIIHI KOHTPOIh

bamnibl Ha naTy TEKyero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIUOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[TepecuyeT cyMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAJIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIIECIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTIIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (ynoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeYyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. MeToasl 1 000pyIOBaHHE KOHTPOJIS MTAPAMETPOB TEXHOJIOTHYECKUX MPOIIECCOB MPOU3BOICTBA
HAaHOTETEPOCTPYKTYP U HAHOTETEPOCTPYKTYPHBIX MOHOJUTHBIX HHTETPAILHBIX CXeM: YueOHoe mocooue /
C. B. CmupuoB - 2010. 115 c. [DnextpoHHBH pecypc]: — Pexum pgocryna:
https://edu.tusur.ru/publications/535.

2. MeToasl HCCIEIOBAHUS MAaTEPUANIOB M CTPYKTYpP IJIEKTPOHUKH : ydueOHoe mocobue / C. B.
CwmupHnoB ; denepanbHOE areHTCTBO MO 00pa3oBaHuI0, TOMCKUM TOCYJapCTBEHHBIN YHUBEPCUTET CUCTEM
yIpaBJIeHUs U paanodeKTpoHuKH. - Tomck : TYCVYP, 2007. - 170[1] c. (manuune B 6ubimmnotexke TYCYP
- 91 7k3.).

7.2. lonoTHUTEIbHAS JIUTEPATypa

1. OGopynoBaHue JIsl CO3AaHUSI M HCCIIEIOBAaHUS CBOMCTB 0OBEKTOB HAHORJIEKTPOHUKHU: Y4eOHOe
nocobue / M. A. Uucroenosa, T. V. Jlanwnmuna - 2011. 98 c. [DnexTpoHHBIH pecypc]: — Pexum gocrymna:
https://edu.tusur.ru/publications/547.
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2. T'azenayp, E. I'. Meroapl nuccnenoBanus Matepuaios : yueonoe nocodue / E. I'. I'azenayp, JI. B.
Ky3bmuna, B. . Kpamenunun. — Kemeposo : KemI'Y, 2013. — 336 ¢c. — ISBN 978-5-8353-1578-9. —
Texct : »nekTpoHHBIW // Jlanb : »nekTpoHHO-OMONMmMoTeunas cuctema. — URL:
https://e.lanbook.com/book/44317 . — Pexxum nmocrtyma: jis aBTOPU3. TOJIB30BaTENCH. [ DIEKTPOHHBIN
pecypc]: — Pexxum moctymna: https://e.lanbook.com/book/44317.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKUE MOCOOUs

1. MeToasl 1 000pyIOBaHNE KOHTPOJIS ITAPAMETPOB TEXHOJIOTHYECKUX MPOIIECCOB MPOU3BOICTBA
HAaHOTETEPOCTPYKTYpP U HAHOTETEPOCTPYKTYPHBIX MOHOJUTHBIX WHTErpajbHBIX cxem: JlabopaTopHbIit
npaktukym / C. B. CmupuoB - 2010. 97 c. [DnekTpoHHBIH pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/536.

2. MeTtoasl aHaIu3a U KOHTPOJS HAHOCTPYKTYPHPOBAHHBIX MAaTEPHAIOB U CHCTEM: Y4UeOHO-
METOJMYECKOE IMOCOOHE M0 MPAKTHUECKUM 3aHATHIM U CaMOCTOATeNbHOM padote / U. A. Uncroenona, C.
B. Cmupuno - 2018. 53 c¢. [DnexTtpoHHBU pecypc]: — Pexum npocrtymna:
https://edu.tusur.ru/publications/7451.

3. MeTtoap! Hccae10BaHUsS MaTEPUAIOB ¥ CTPYKTYP AJIEKTPOHUKH : JIAOOPATOPHBINA MPAKTUKYM IS
ctyaeHToB cnennanbHocTH 210104 "MukposnekTpoHUKa U TBepaoTedbHas snekTponuka"” / C. B.
CmupHoB ; denepanbHOE areHTCTBO MO 00pa3oBaHuI0, TOMCKUM TOCYJapCTBEHHBIN YHUBEPCUTET CUCTEM
yTpaBJICHUS U PaAHOdIeKTpoHUKH, Kadenpa pusmueckoii anekrponuku. - Tomck : TYCVYP, 2007. - 58 c.
(manuuue B 6udnuoreke TYCVYP - 48 3k3.).

7.3.2. YyeOHO-MeTOAUIECKHE ITOCOOUS JIsl JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeToAMUECKIEe MaTepUaibl sl CAMOCTOSTEILHON U ay JUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Joist i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU CJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1st T ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEIbLHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn NUCUUILIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHMIIIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue JJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI U IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHON yueOHOM
Mebenblo. MiMeroTes MynpTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHBIE TTOCOOUS, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMHU T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYyeOHas aynutopusi: yueOHas ay IUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THUIIA, yueOHas
ayIUTOPUS ISl MPOBEECHUS 3aHATUN CEMHHAPCKOTO THUIIA, TOMEIIEHHE sl IPOBEACHUS TPYNIOBBIX U
WHJUBUIYabHBIX KOHCYJIbTAIMM, MOMELIEHUE JJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
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atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 130 ayn.
Onucanue uMeroLerocs 000pya0BaHus:
- InTepakTUBHAs MTaHEIb;
- Kamepa;
- Muxpodos;
- Tym0Ga i1t mokaunKa;
- MaruuTHoO-MapKepHas J0CKa;
- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaTOpPHBIX padoT

JlaGoparopus TreTepoCcTPYKTYPHOU 3JIEKTPOHUKH U CBETOJUOIHON TEXHUKH: yueOHasl ayJUTOPHS
JUTsL TIpOBeICHUS 3aHATUN JabopatopHoro Tuna; 634034, Tomckas obnacts, r. Tomck, Bepmununa
ynuia, 1. 74, 216 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- Ontnueckuit YO cnexkrpomerp USB2000;

- UK ®ypse-cnexktpomerp Infralum FT-801 ¢ nmpucraBkoii Ha oTpakeHHe;

- PactpoBsiit anexkrponssliii Mukpockon Hitachi TM-1000 ¢ mukpoananuzatopoM Bruker Quantax
50EDX;

- PamanoBckuii ciekrpomerp Avantes-532TEC;

- 3mepurens mapaMeTpoB MOIYyIPOBOAHUKOBBIX TPHOOpoB MeTpoHoM-03;

- Muxkpounrepdpepomerp Jlunanka MUN-4M;

- Hudposoit RLC-metp Protek 9216A;

- N3mepurens ummuranca MHUIIN E7-20;

- Kommnerotep Intel(R) Core (TM)2 CPU (4 mirt.);

- Hoytoyx ASUS;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[IporpammHoe obecnieueHue:

- AvaSoft ThinFilm — USB1;

- 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;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboOThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmumauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PY T0BaAHMS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.
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[lepeyeHb mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aloUUXCs C HHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepuabl, MpeCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3Ba?:£§;;i;ﬁ? (rem) igiﬁ:fggr;;e ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
1 BBenenue, nieiau 1 3aauu OIIK-1 TectupoBanue [IpumepHsIil nEpeUYEHb
JUCUUTITUHBI TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
2 OOBEKTHI U METOIBI OIIK-1, ITIKP-2  |MaauBunyansHoe |[IpumepHbIil nepeyeHb
HCCIEA0BaHUS 3a/laHue BAPUAHTOB MHIUBUIyaIbHBIX
3aJaHUuN
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOITPOCOB
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3 DnexTpuueckue u OIIK-1, [IKP-2  |MuauBunyansHoe |[IpumepHslil nepedeHb
AIIEKTPOXUMUYECKUE METO/IbI 3a/laHue BapUAaHTOB UHAMBHU1YaJIbHbBIX
HCCIIEIOBAHUN HAHOCTPYKTYP 3aJaHul
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
4 OnTUYecKue METO/Ibl OIIK-1, [IKP-2  |MuauBuayansHoe |lIpumepHblii nepedeHb
UCCIIEIOBaHMS 3a/1aHue BAPUAHTOB MHUBUTyaIbHBIX
3aJjaHUN
KoHnTtponbHas [IpumepHBIil nepeueHb
pabora BapHAHTOB (3aIaHUIA)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMEeHALIMOHHBIX
BOIIPOCOB
Ortuer no TeMbl NpakKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHUIO
(cemuHapy)
5 PeHTreHoBCKHE METOIBI OIIK-1, [IKP-2  |KoHTposbHas [IpuMepHBIil nepeyeHb
HCCIIEIOBAHUS CTPYKTYPBI U pabota BAapUAHTOB (3aJjaHUI)
COCTaBa MaTepHaJIOB KOHTPOJIBHBIX PaboOT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
Otuer 1o TeMBbl IPaKTUYECKUX 3aHATHN
IIPAKTUYECKOMY
3aHATHIO
(cemuHapy)
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6 Snepuo-¢pusnyeckue meroasl |OIIK-1, IIKP-2  |KonTponbHas [IpumepHBIil nepeyeHb
aHajamn3a pabota BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT

JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
8 ATOMHO-CcHUJIOBas U OIIK-1, [IKP-2  |KoHTposbHas IIpuMepHBIil IepeyeHb
TyHHEJIbHAs1 MUKPOCKOIIUS pabota BapHaHTOB (3aaHUM)
KOHTPOJIbHBIX padoT
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
Oruer o TeMbl MPaKTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHITHIO
(cemuHapy)
9 IloaroroBka 06pa3ioB U OIIK-1, I[IKP-2 | TectupoBanue [IpumepHbIil nepeyeHb
AKCIUTyaTalusl aHATUTHYECKUX TECTOBBIX 3aJaHUI
KOMILJICKCOB DK3aMeH [Iepeuens 3K3aMEHAIMOHHBIX
BOIIPOCOB

[lxana oneHku cHPOPMUPOBAHHOCTU OTACIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpUBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

AUCLUILIIMHE
®dopmynupoBKa TpeOOBaHMA K CTETICHH C(HOPMHUPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTENBHO ) | MAKCUMATHHOMU | HITH ()parMeHTapHBIC YMEHUN UIn HaBBIKOB WJIN
CyMMBI 0aJuIoB 3HAHUS YaCTUYHO (dbparMeHTapHbBIE
OCBOCHHOE MpUMEHEHUE
yMEHHue HaBBIKOB
3 ot 60% 1o obmye, HO He B IIEJIOM YCHENTHO, B IIE€JIOM
(YZIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbIE HO HE YCIIECIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJI0B OCYIIECTBIISIEMOE pUMEHEHHE
yMEHHE HaBbIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

5 (oTIM4HO)

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

. Ilo xakoit popmyIie onpeaensercs 3IeKTPONPOBOJHOCT COOCTBEHHOTO MOITYITPOBOAHHKA!

a) 6=enun; 6) 6=epup; B) c=enun + eppup; r) 6=J/E.

. Kakyro 3aBuUCUMOCTb HCHOJB3YIOT JJsI ONpeJeleHUS MIUPUHBI 3aNPELUIEHHONW 30HBI
MOJTyTIPOBOTHUKOB:

a) 3aBucumocth EF=£(T); 6) 3aBucumocts n=f(T); B) 3aBucumMocTh In 6=f(1/T); T) 3aBUCUMOCTH
In Nd=£(T)

. Kaxkue cBoiicTBa moyiynpoBOAHUKOBOTIO MaTepuaia BIUSAIOT Ha €ro 3JEKTPOIPOBOAHOCTE:

a) TOJIBKO pa3Mepsl 00pasia; 0) TOJIHKO KOHIICHTpAIUs HOCUTEJEH 3apsiia; B) COBEPIICHCTBO
CTPYKTYPbI U KOHLIEHTPALIMs HOCUTENEH 3aps/ia; I') TOJbKO BU KPUCTAIUINYECKON PEIIETKH.

. CKOIbKO y4YacTKOB Pa3IUYHOU KPYTHU3HBI CONEPXKHUT 3aBUCUMOCTh Inc =f(1/T) nns
MOJIYTIPOBOJTHUKA C OJTHAM THUIIOM JIETUPYIOIIeH npumecH: a) 1; 6) 2; B) 3; 1) 4.

. Hanmummre ¢popmyny Beipakaroniyro 3akoH bparra?

a) 2sinf=nA; 0) 2aSin20=nA; B) 2acosb=\; r) 2dsin6=nA.

. Ycnosue unrepdepeniuu Jlays?

a) (cosB —sinB)=mA; 6) 2dSinf=mA; B) a(cosO —cosO1 )=mA; r) d(sin6-sinf1) =mA.
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. Kakue ¢pusznueckue siBaeHUs B KpUcTAIaX 00yCIOBICHBI aHTapMOHHYECKUMU Y dexTamu?

a) TEIUIOEMKOCTh M TEIJIOTa TJIaBJICHUs; 0) TEIUIONMPOBOAHOCTh U TEINIOBOE PACIIMPEHUE; B)
AIIEKTPONPOBOTHOCTH M AJIEKTPHUYECKOE COMTPOTHBIICHHE; T') TPOYHOCTh U IJIACTUYHOCTb.

. Uto Takoe k03P GHUIIMEHT TMHEHHOTO TETUIOBOTO PACIITUPECHHUS:

a) a= Al/L; 6) a= (AL/L)(1/AT); B) a= AL/LT; 1) o= (£/AL)(1/T).

. 3aKoH pacrpocTpaHeHus Temia Oypbe:

a) Q= -AgradT; 6) Q=MT1 -T2); B) Q=M(d2T/dx2 ); r) Q=Cv gradT.
Kaxoit ¢popmyroit [lebait ycTaHOBHII CBSI3b TEIJIONPOBOJHOCTH C TEIIIOEMKOCTHIO?
a) A=CVT; 6) A=Cv dT/dx; B) A=dCV /dT; r) A=(1/3)v3B CVIcB.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

DU3nYeCKUE XapaKTEPUCTUKN IOBEPXHOCTU MaTEPUAJIOB U METO/bI UX UCCIIEI0BAHUS.
PeHTreHOCTpyKTYpHBIN aHAIU3.

OnexTpoduznyuecKkre XapaKTEpPUCTHKN MaTEPUAIIOB U UX U3MEPEHUE.

OnexrponHas OXE — cnektpockonusl.

ToOHKHME TUAIEKTPUUECKUE INIEHKU U METO/IbI U3MEPEHUS UX TapaMETPOB.

Macc — cneKTpoCKOnusi BTOPUYHBIX HOHOB.

KBanToBopa3mepHbie 3(h(heKThl B TOHKOIUIEHOYHBIX CTPYKTYpaxX U METOJIbl UX UCCIICAOBAHMUS.
ONEeKTPOHHAs U ONTUYECKasi MUKPOCKOIIUS.

Mertoabl u3MepeHus npopuiis pacupeeeHHs IEMEHTOB B TOHKOIJICHOYHBIX CTPYKTYpax.
TyHHEeNbHAs U CUII0BAsi MUKPOCKOIIMSL.

. MeTozibl TMarHOCTUKU HAaHOCTPYKTYD.
. Onrtnueckas UK — cniekrpockonusi.
. DnekTpoU3nUYecKue XapakTEPUCTUKU MOJYINPOBOJHUKOBBIX MHUTAKCUAIBHBIX CTPYKTYp U

METOBI UX UCCIICIOBAHHUS.
PenTreHocnekTpaabHblii MUKPOAHAIINS.

O ekt Xomia u ero NpuMEHEHNE B UCCIIEIOBAHNY MTOIYTPOBOIHUKOBBIX MaTEPHUAJIOB.
HepaBHOBeCHBIE HOCUTEINHN 3apsiia B IIOIYNPOBOAHUKAX U METOJbI UX UCCIEAOBAHUS.
ToHKHE TUAIEKTPUUECKUE TUICHKU U METOJBI U3MEPEHHUS X IIapaMETPOB.

Meroas! AMarHOCTUKU HAHOCTPYKTYP.

CrniekTpockomnusi 00paTHOTO PACCESTHUS HOHOB.

OnTuyeckue XapakTEepUCTUKN MaTEPUAIOB U METO/IbI UX MCCIEA0BaHUS.

JlazepHas srumMIicoMeTpus U ee IpUMEHEHHE.

ITapameTpsl SHEPTETUUECKOU CTPYKTYPHI MOJIYIIPOBOJHUKOB U METObI UX UCCIICIOBAHHUS.
OnTHueckast 3J1€KTPOHHAs CIIEKTPOCKOMMSL.

IIoBEpXHOCTHBIE SIBIICHUS B ITOIYIIPOBOJAHUKAX U METOJbI UX UCCIICIOBAHMUS.

9.1.3. IIpuMepHBIii NepeyeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHUI

. Bapuanr 1

PaszpaboTatp doTOompueMHOE YCTPOWCTBO nis chnekrpoMmerpuu. l[IpeactaButh
NPUHIUIIUAIBHYIO ONTUYECKYIO U AJIEKTPUUYECKYIO CXEeMbl yCTpolcTBa. Paccuntarh pexuMbl
paboThI AIIEMEHTOB U MOTPEIIHOCTh U3MEPEHUH.

Ucxonnbie nannasie: Cnektpanbublid guana3on 0,2 — 1 mxm. PaGouas tremneparypa 300C.
Yacrorta momyisiiuu 100-1000 I,

. Bapuant 2

Metoa uccienoBaHusl ONTHYECKUX CBOMCTB TOHKHX ciioeB SiO2 B uHppakpacHOU oOiacTu
cnekrtpa. [IpencraButh NpUHLIKIINATIBLHYIO ONTHYECKYIO, JIEKTPUUYECKYIO0 U MOHTaXXHYIO CXEMBbI
ycTpoiicTBa. Pa3paboTaTh TEXHOIOTHIO U3TOTOBICHUS DJIEMEHTOB cXeMbl. PaccunTaTh pexxuMbl
pabOTHI DJIEMEHTOB.

Ucxonneie nannpie: CrnekrpanbHblii nuana3od 0,4-2 MkM. [I10THOCTP MOIIHOCTH U3y4YEHUS
103 Bt/em2. JInmutensHOCTh BMIysibeoB 0,1-10 ¢; [luamerp oOpabatsiBaemoro u3aenus 100 mm.

. Bapuant 3

Pa3paboTath yCTpOMCTBO i JIa3epHOU dIUIIcOMeTpur. [IpeacTaBuTh aHaau3 yCTpOMCTBa.
[IpuBecTH NMPUHIUIIHUAIBHYIO ONTUYECKYIO U 3JEKTPHUYECKYIO cXeMbl. PaccunuTarh pexuMBbI
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paboTHI 2JIeMEHTOB. PaccunTarh MOrpenrHoCcTh H3MEPEHUHN.

Ucxonubie ganusbie: J[avHa BOJHBI Ja3epHOro u3iydyeHus 623 Hm; YacTora clieoBaHUA
nMmitybcoB 10 I'; Pabouee nmone auamerpom He Menee 40 mm; TlnotHOCTh 3HEpruu 1 [[x/cM2.
Bapuant 4

Uccnenosanue M/IIT HaHOCTPYKTYp METOJIOM BOJBT -(hapaaHbIX XapakTepucTHk. [IpencraBuTh
aHaJIU3 yCTPOMCTRBA.

[TpuBecTH 3nekTpuUecKkyio cxemy. [IpeacTaBuTh MOHTaXHYI0 cxeMy. PazpaboTaTh TEXHOJIOTHIO
W3TOTOBJICHUS 3JIEMEHTOB

cxeMbl. PaccunTaTh pexumbl pabOThI 3IEMEHTOB.

Ucxonursle naHHbIe

1. IlepenaTunk — MOTYNPOBOTHUKOBBIN Ja3ep.

2. IlpueMHHK — KpeMHHUEBBIN (HOTOINO.

3. Jlnuna nuauN 1 KM.

4. CkopocTh nepenayu nHGOpMaIIiu.

5. Pabouyas yactora 1 I'T11.

. Bapuant 5

Pa3zpaboTaTh ycTpONCTBO M5 JJa3€PHOM IITUTICOMETPUH.
[IpencraBuTh ananu3 yctpoiicTBa. [IpuBecTr NpuHIMNIUATIBHYIO
ONTUYECKYIO U 3JIEKTPUUECKYIO CXeMbl. PaccunTaTh pexumbl
paboTHI 2JIeMEHTOB. PaccunTarh MOrpenrHocTh H3MEPEHUH.
Ucxonuple favHEIE:

1. JImvHa BOJIHBI JTA3€PHOTO U3JIyYeHus 623 HM;

2. Yacrora cnenoBanusi uMmyJibcoB 10 '

3. Pabouee mone nuameTpom He MeHee 40 MM,

4. IInotHocts 3Hepruu 1 Jx/cM2.

9.1.4. Tembl 1a00paTOPHBIX padoOT

. UccnenoBanuss mpoduns pacnpeneneHuss KOHIEHTPAIUH B MOJYNPOBOJHHKOBBIX

HAHOCTPYKTYypax.

. MccnenoBanue ONTUYECKUX UM TEOMETPUUYECKHUX CBOWCTB TOHKOCIOWHBIX JUAJIEKTPUUYECKUX

MaTCepuraJIoB C MOMOMIbIO CHeKTpaHLHOﬁ QJUTUTICOMCTPHH.

. MccnenoBanue coctaBa U CTPYKTYpPbl TOHKHX IIEHOK C ITOMOILBIO DJIEKTPOHHOM pacTpOBOU

MHUKPOCKOIIHH.
HccinenoBanue TONOJOTMM HAHOCTPYKTYP € IOMOUIBKO ONTHYECKOM U aTOMHO-CHUIJIOBOMU
MHUKPOCKOIIHH.

9.1.5. TeMbl NpaKTUHYECKUX 3aAHATHI

Pacuer ynenbHOTO CONPOTUBIICHUS U KOHIICHTPALIUA HOCUTENCH 3apsa.

OnpeneneHre KOHLIEHTPAIMU 1 MOJBMKHOCTH HOCUTENEH 3apsiia METO0M XOJla.
OnpeneneHre KOHLIEHTPAIUMU 1 MOJBMKHOCTH HOCUTENEH 3apsia METO0M XOJlIa.
OnpeneneHue yaeIbHOTO COPOTUBIICHHS M KOHIICHTPAIIMU HOCUTEIICH 3apsiaa MetonoM Ban
nep Ilay.

OnpeneneHue yaeabHOTO CONMPOTUBJICHHUS SMUTAKCHAIBHBIX CTPYKTYP YETHIPEX30HIOBBIM
METOIOM.

. Ompenenenue KOHIEHTPAIUM CBOOOJHBIX HOCHUTEJCH 3apsiia METOIOM BOJIbT-(apagHbIX

XapaKTEPUCTHK.

Onpenenenne >pPeKTUBHON MACChI

OnpeneneHre CBOKMCTBA KPUCTAIIOB.

OnpeneneHre KOHIEHTpAuu HocuTenen metoaoM MK-amuncomerpun.

[TpocBeTsionue MOKPHITUS

OTpakeHue NMoJIPU30BAaHHOTO CBETA.

JIroMuHecCIIeHIINA

DIUTATICOMETPHUSL.

PeHTreHoBcKue METOIbI HCCIICIOBAHUS KPUCTAIUTMIECKON CTPYKTYPHI.

MeTtoapl 06paTHOTO pe3epdOpIOBCKOTO PACCESHHS M MACC-CIIEKTPOCKOIMHM BTOPUYHBIX HOHOB.
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16. MeToabl aTOMHO-CHJIOBOW U TYHHEJIBHOM MUKPOCKOTIUHU
9.1.6. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJbHBIX padoT

1. Bapuanr 1.
1. CoBepuiennslii kpuctamn GaAs tonuuuoi B 1 MM ocBemaetca npu 0 K ¢poronamu ¢
sneprueit 1,2 3B (a=10 cm”-1). ITotok cBeta coctaBnsier 1020 poton/cm”2¢c. Haiitn Bennuuny
IIOTOKA CBETA MPOXOSAIIEr0 CKBO3b KPUCTAILIL.
2. N3mepenue conportuieHus metonoMm Ban nep Ilay. Pazmepsr obpasna: 2a=3mm, 21=2 MM,
d=0,1 mm, 2b=3 mMm. U3meputenbhsiii Tok 1 MA. [Tanenne HanpsikeHUs Ha KOHTaKTax 4-3 npu
IIPOITyCKaHUM TOKA 4epe3 KOHTAKThI 1-2 cocrasiser | B. A mpu Toke Ha KOHTakTax 2-3 majaeHue
HanpsDKeHUs1 Ha KOHTakTax 1-4 coctasnser 1,2 B. Haiitu yaensHoe conpoTuBieHre 00pasia.
3. [Inactuna u3 nomynpoBoannka GaSb (n=5, k=0,82) cobcTBEeHHOH TPOBOAUMOCTH TOJIIUHON
0,1 MM ocBemaercs uznydenuem He - Ne nazepa ¢ mimoTHocThio sHepruu 0,1 [x-cm”™(-2).
Onpenenure JUIMHY BOJHBI U MHTEHCUBHOCTS JitoMMHecueHuu npu 300 K.

2. Bapuanr 2
1. Ha moBepxHocTh Si HaHeceHa ToHKas IueHka SiO2. B pe3ynbTaTe B cCUCTEME MOTy4YeH
MUHHMYM KO3 UIMEHTa OTpaXXECHUS Ha JUIMHE BOJIHBI 1 MkM. Haiitu TonmuHy mieHky.
2. B KOHKPETHOM 3KCHEPUMEHTE MO IUKIOTPOHHOMY pe3oHaHcy B=0,1 B6/M"2, npu sTom
Nc=10"10 cm”-1. Haiinute pe30HaHCHYIO YaCTOTY.
3. B metone pe3ephopaoBCKOTO paccessHUs SIHEPTHsl OTPAXKEHHBIX OT MepeIHel MIOCKOCTH
IJIEHKU XpoMa MOHOB Ar mox yriaoMm 45 rpan umeer Benunuuny 0,5 MaB. Onpenenure
HA4aJIbHYI0 3HEPTHUIO HOHOB Ar.

3. Bapuant 3
1. Obpasen repmaHusi n—Tuna TOMMHUHONW | MM mOKpbeIT cioem SiO2 TonmuHONW 1 MKM.
Kosdduuuent nponyckanus storo odpasna UK-uznyuenune v = 1500 cm”-1 pasen 30 %.
Haiigure koHuenTpauuto Hocureneit 3apsaa. T=300 K.
2. Ha nnacTuHy U3 KpEMHUS TOJUIMHONW | CM HOpMasbHO MaJaeT IIOCKOIOJIIPU30BAHHbIN CBET
nnvHoi BoaHbl 10 MkM. Uepe3 miacTuHy B 3TOM ciydae npoxoaut 15% ceera. HyxHo
onpeaeauTh Ko3(pPUUHEHT OTpaKEHHUS 3TOTO K€ CBETa MPH JBYX OPUEHTAIUIX BEKTOpa
NOJISIpU3alMK: a) Hapajje]bHO MJIOCKOCTU MaJleHUs cBeTa; 0) HOPMaJIbHO K IIJIOCKOCTH
nazeHus; npy yriax najaenus 40 rpaa u 60 rpan.
3. Jlng peHTreHoCTpYKTypHOTO aHanu3a Au ucnosbiyercs usinydenune Ko Co (mocrostHHas
sKkpanupoBanus ¢ = 1,13). Haittu:
a) JImMHY BOJHBI PEHTT€HOBCKOTO M3Iy4deHMs; b) YTIbl oTpaxkeHus ot mockocreit [111], [220],
[311]; ¢) MexXIIOCKOCTHOE pacCTOSTHUE.

4. Bapuanr 4
1. IMnactuna u3 kpemuusa (n=4, k=0,21) cobcTBeHHO#l nMpoBogUMOCTH ToJNIUHONK 0,1 MM
ocsenaercs usirydenuem He-
Ne nazepa c¢ miotHocTso 3Hepruu 0,1 hx-cM”-2. OnpenenuTe AIUHY BOJHBI U MHTEHCUBHOCTD
momuHecteHuu npu 300 K.
2. Ha moBepxHocTh crekna (n=1,56) manecen cioii Si3N4 ronmmaoi 0,25 mxMm. Haiitu nnuny
BOJIHBI, IIPH KOTOPOH HAOJII0AaETCsl MAKCUMYM KOA(PPHUIIMEHTa OTPaKEHUS.
3. Cratnueckuil Macc-ananuzarop. Paauyc tpaekropuu noHoB 1 M. MaruuTHas MHAYKLHUS B
3azope 0,54 Tn. Haiitu
YCKOPAIOIINE HANPSYKEHUS AJIs BCEX BUJIOB MOHOB alleTUIIEHA, HallpsbkeHue nonusanuu 100 B.
4. B skciepuMeHTe MO IUKIOTPOHHOMY PE30HAHCY MaKCUMAaJIbHOE MOTJIOUICHHE O0HAPYKEHO
npu v=1,3-10"10 ¢”-1 npu
Nc=10"19 cm”-3. Haiinure B.

5. Bapuant 5
1. Onpenenure TepmMo- 311¢, KOHLIEHTPALUIO, TIOJBUKHOCTb JJIEKTPOHOB B FEPMaHUU N-TUIIA, JUIS
KOTOpOT0, TPY HEKOTOPBIX
yenoBusx u npu 300 K, ynensHoe conporusnenue pasHo 0,01 Om m u RH=7 10*-3 m”*3/Ku,
rH=1,15. Onpenenure Taxxe
KOHLEHTPALMIO HOCUTENEH 3apsia.
2. HaiiquTe 371eKTpU4YeCKOe COIPOTUBIEHUE LIWJINHAPA U3 TeépMaHus AMAMETPOM 1MM U JUIMHON
10 cM mipu 300K 1 400K
Haiinute cpenHee BpeMs pellakcalliu, CPeIHIO APEi(POBYI0 CKOPOCTh U IITUHY CBOOOJIHOTO
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npo0era 3JIeKTPOHOB, TIPH

HanpshxkeHHOCTH oJist 10 B/cwm.

3. B metozae pezepdopaoBCKoTo paccesHus IJICHKa 30J0Ta OoMOapaupyeTcss HoHaMu Ar
sHepruei 1 MaB. Onpenenute

SHEPIUI0 OTPAKEHHBIX OT MEPEAHEN IITOCKOCTH HOHOB 1o yriom 30 o.

4. Haiitu yrael orpaxkenus ot miiockocrteit [100], [110], [111] kpuctamna Cr, COOTBETCTBYIOIIHE
T paKITHOHHBIM

MakcuMyMaMm | — oro nopsiaka ajsi XapaKTepUCTUYECKOTO PEHTI€HOBCKOro usinyyeHus Cu.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATeNbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B X0/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecnedyenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IUTAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAIU3UPOBAHHBIE MaTepHajbl, IOCBSIIEHHBIE PAa3JIUYHBIM aCHEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCS COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepyaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuunianHe MOTYT MPOBOAMTHLCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 3J0pOBBS U WHBAJIUJIOB TPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKH

Kareropuu o0yvaromuxcs

MaTepHUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCEMEHHAs
CaMoCTOsITeNIbHbIE paObOThI, BOMPOCHI MpoBepKa
K 3a4eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapylHIEHUSIMU OTIOPHO- Pemenue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJILHOTO almapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | MCTAaHIMOHHBIMU METOAAMMU
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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