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1. Hesab n 3272494 AUCHUNJIMHBI (MOAYJIs)

[lenb QUCHMIUIMHBL: OCBOEHUE CTYJIEHTaMH KOMIUIEKCA TEOPETUYECKUX U MPAKTUYECKUX
3HAHUH, MO3BOJISIONIMX MM CBOOOJHO OPHUEHTHPOBATHCS B HIEKTPOHOIPAUUECKHUX METOJaX
aHaM3a CTPYKTYphl aMOp(HBIX BEIIECTB, MPEACTABIAIONIMX HWHTEpeC Ui  HAyKd U
IIPOU3BOJICTBA YCTPONUCTB MUKPO- U HAHOAIEKTPOHUKH.

3amaun:  QopMHpOBaHME  HABBIKOB  MOJCIMPOBAHUSA  (PU3MUYECKHX  IMPOLIECCOB
B3aUMOJICHCTBHS OBICTPBIX 3JEKTPOHOB C aMOP(QHBIMH TBEPABIMH TEIaMH, PEKHMOB PaOOTHI
YCTAHOBOK MO Au(pakiuu ObICTPBIX 351eKTpoHOB (JIBD) 1 006paboTku pe3ynbTaToB M3MEPEHUH,
NOJIy4eHHBIX MeToAoM JIBD mpu u3y4yeHun MaTepruajloB MUKPO- U HAHOAJIEKTPOHUKH.

2. Mecro nucuuniauebl (MoayJsi) B ctpykrype OIIOIT BO

JlucuuiuinHa BKJIFOYEHA B BapUATHUBHYIO YacTh AUCHUIUIMH 1o BeIOOpY b1.B.JIB.09.01
y4eOHOro 1iaHa o HamnpasieHuto moarotoBku BO 11.03.04 DnexTpoHHKa 1 HAHOIJIEKTPOHUKA
npodmib: CoBpeMeHHbIE HH)OPMAIIOHHBIE TEXHOJIOTUHU B 3JICKTPOHHOM TEXHUKE.

W3yuenmne NUCHUIUTUHBI «AHAIH3 HEKPUCTATMYECKUX BEUIECTB METOIOM IU(PPAKIINA
OBICTPBIX JJIEKTPOHOB» 0a3upyercss Ha MOHATUS M METOJbl, pPa3BUBAEMble B CIEIYIOIIMX
quciumuinHax:  «@u3Mka  KOHJEHCHUPOBAaHHOIO  COCTOSHUS», «®Du3uKa  IMOBEPXHOCTU
IIOJIyIIDOBOJHUKOBY», «TeXHONOruss MarepualloB M H3ACIHA  DJIEKTPOHHOM  TEXHUKH»,
«Matepuainbl 1 KOMIOHEHTHl HaHOAJIEKTPOHHUKN», «M3MepeHne mapaMeTpoB ¥ MOIU(PHUKAIHS
CBOICTB HAHOMATEPUAJIOB U HAHOCTPYKTYP».

OcBoeHue NaHHOW IMCUUIUIMHBL, B CBOIO O4Yepeab, HEOOXOAMMO ISl YCIEIIHOTO OCBOCHUS
OpoTpaMMbl TPAaKTUK ¥ HAYYHO-HCCIIENOBATENBCKUX paboT, MPETyCMOTPEHHBIX Yy4eOHBIM
TUTAHOM.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHUS TUCHHUIINHBI (MOLYJIs1)
ITponiecc u3ydyeHus AUCLUILIMHBI HAapaBjieH Ha ()OPMHUPOBAHUE 3JIEMEHTOB CIIEAYIOIUX
komneteHmi B coorBeTcTBUU ¢ PI'OC BO 1 OIIOII BO no naHHOMY HanpaBJIE€HHIO IOATOTOBKHU:
MKC-2 CnocobeH apryMeHTHPOBaHO BBIOMPATh U peaiM30BhIBATh Ha MpakThuke 3(dekTuBHyI0
MCTOJUKY OKCIICPUMCHTAJIBHOI'O HMCCICAOBAHUSA MApaMCTPOB U XapPaAKTCPUCTUK HpI/I60p0B, CXEM,
yCTpOﬁCTB " YCTAHOBOK 3JICKTPOHUKH U HAHOBJICKTPOHUKU PA3JIUIHOTO Q)YHKHHOHaJIBHOFO Ha3HAa4YCHUA

IKC-B.2.1. CnocobeH NpUMEeHsTh OCHOBHBIE SKCIIEPUMEHTAIbHBIE METOIBI B 001aCTH
3JIEKTPOHHUKH U HAHORJIEKTPOHUKH
IIKC-B.2.2. CniocobeH npoBOIUTH UCCIIEI0BAHUS XapaKTEPUCTHUK HIEKTPOHHBIX MPHOOPOB

B PE3YIbTAaTC U3YUCHUA JUCHUIIIINHBI O6y‘l&IOH.IPII>iC5I JOJIKCH:

3HaTh:

- ¢usuyeckne >PPeKTh, BO3HMKAIOUIME NpPU BO3ICHCTBUU Iy4YKa BBICOKOIHEPTETHYHBIX
3JIEKTPOHOB Ha TMOBEPXHOCTh IMPOBOJHHUKOBBIX, MOJIYNPOBOAHUKOBBIX, IMAJICKTPUYECKUX U
MarHATHBIX aMOP(HBIX MaTepUaNIOB, a TaK )K€ OCOOCHHOCTH CTPYKTYPHI U CBOWCTB aMOpP(HBIX
MaTepHasos;

Ymern:

- 1ejaTb 0OOCHOBAHHBIN BHIOOD MTAPAMETPOB M PEXKMMOB NIPOBEACHN U3MepeHnit metoaom (b3
JUI aHali3a CTPYKTYPbl MOBEPXHOCTH aMOP(HBIX BELIECTB, M3Y4YEHHUsS OJIMKHErO W JAIbHETO
MOPSZIKA B CTPYKTYPE MaTEPUAIOB 3JIEKTPOHHON TEXHUKH C yYETOM CBOMCTB, SKCILTyaTallMOHHBIX
XapaKTEePUCTHK U BIUSIHUSA BHEIIHUX (PAKTOPOB HA HCCIEyeMbIE MaTepPHAaIbL;

Baapern:
- uH(popMalKeld 0 COBPEMEHHBIX MPWIOKEHHUSIX AU(pakiuu OBICTPBHIX 3JEKTPOHOB B M3YUCHUH
MaTeprasIoB IEKTPOHHOW TEXHUKH, B OCOOEHHOCTH aMOpP(HBIX MaTEPHAJIOB, a TaK e O METO/IaX,



TEXHOJIOTHH K OCOOCHHOCTSX IIPOBEACHHS U3MEPCHHIA CBOMCTB aMOP(HBIX MAaTEPUAIOB MUKPO- U

HAaHOJ3JICKTPOHUKMU.

-HaBbIKaAMHU 3KCIICPUMCHTAJIbHOT'O OIIPEACIICHU S ITapaMETPOB U CTPYKTYPLI aMOp(i)HI)IX MaTCpUuajioB

JJIEKTPOHHOMN TEXHHKH, a TaK K& HaBBIKAMH KOMIBIOTEPHOU 00pabOTKH pe3ylbTaTOB U3MEPEHH;
IIproOpecTH ONBIT AEATEIbHOCTH:

- B MHTEPIIPETALMN M KOMIIBIOTEpPHONH 00pabOTKE Pe3yIbTaTOB UCCIIEIOBAHUS CTPYKTYPHI
MOBEPXHOCTH aMOP(HBIX BEIIECTB METOI0M IU(paKIIUU OBICTPHIX SJIEKTPOHOB.

4. ConepskaHue M CTPYKTYpa TUCUUIIIIMHBI (MOXYJIS)
4.1. Coaep:xanue pa3iejoB IMCHUILIMHBI (MOIYJIs1)
B Tabnuie 1 mpuBOIUTCS ONMCaHKWE COACPIKAaHUS TUCIMILIMHBI, CTPYKTYPUPOBAHHOE 110
pa3jenaM, ¢ YKa3aHHEM [0 KaxJoMy pas3zaeny (OpMbI TEKYIIEro KOHTPOJS: 3aluTa
nabopatopHoit padotsl (JIP), kommokBuyM (K), pyoexnsiit kontposs (PK), rectuposanue (T).

Tabmuua 1
dopma
HaumenoBanmue Conep:xanue paszaena
Ne TeKylIero
pasaeJa (popmupyemMble KOMIIETEHIIHH)
KOHTPOJIA
1 CBoIlicTBA U Amopodnbie TBepabie BemiecTBa. Ocodennoctu crpyktyphl. | (K), (PK),
0COGEHHOCTH (OK-7, IK-8) OCoOCHHOCTH CTPYKTYpPhl aMOP(HBIX BEIIECTB (T), (JIP)
cTpoenus Ha TpUMeEpe CpaBHEHWS aMOppHOrO u KpI/ICTaJIJII/I‘-IeCKOFE)
aMo (l)Hb[X KpCMHI/IH. HCyHOpﬂI{O‘IeHHOCTL TBCpI[I)IX TEJI. TOIIOJIOTHYECCKUN
P OecropsaIok (MeTaIMYECKHE CTEKIIa), STYEUCThI OecropsaoK
BelIeCTB

(menoBeIit  Oecriopsnok). Mopens M3uHra B ommcaHuu
HEYMOPSIOYEHHBIX TBEPABIX BellecTB. JJeeKThl CTPYKTYpHI B
aMOp(HBIX TBEPIBIX TENaX: COOCTBEHHBIC TOUCYHBIC AC(DEKTHI,
COOCTBEHHBIE CETOYHBIC JEQEKTHl, NPUMECHBIE JEe(EKTEHI,
cOOCTBEHHBIE OOBEMHBIC, TUIOCKUE U JIMHEHHbIE 1e(EKTHI.
CpoiictBa TBepabix amop¢pubix Tea (OK-7, IIK-8):
MEXaHUYECKHE  CBOICTBA,  JJIEKTPUYECKHE, MAarHUTHBIE,
pazuanvoHHas CTOMKOCTh aMOP(HBIX TBEPIBIX TEl.

CBoiicTBa 2JIeKTPOHHOM noacucTeMbl amopgubIx Tea (OK-
7). Mogenu 3HEPreTHYeCKOTro CIEeKTpa 3JIEKTPOHOB B TBEPIBIX
amopdHeIx Tenax: moaenu Jludumua n Augepcona. /[Ba tuna
MeXaHU3Ma 3JEKTPOHHON MPOBOANMOCTH B aMOP(HBIX Telax:
MEPEeXo 3JIEKTPOHOB MO HEJOKAJIM30BAaHHBIM COCTOSHHSM H
MIPBDKKOBAs! IPOBOIUMOCTb.

MeTtoasb! nosydyenus amopgubix tea (OK-7, ITIK-8).
Hoaumepst (OK-7). Tpu BO3MOXXHBIX COCTOSHHSI aMOP(HBIX
MOJIMMEPOB:  CTEKJI000pa3HOe,  BBICOKOINACTHYECKOE U

BSI3KOTEKYYEe.
2 Meton nuppakuun | @usuyeckue >¢pdexTnl npu B3aumoneicreuu ObicTphixX | (K), (PK),
OBICTPBIX 3J1eKTPOHOB € NMOBEPXHOCTHIO TBepaoro Teaa (OK-7). (T), (JIP)
3JIEKTPOHOB B
HCC/Ie 0BAHNH Anmaparypa ana  JBD (OK-7, IIK-8): mnoxacucrema
amMoppHBIX reHepauny 1 GOKYCHPOBKH 3JEKTPOHHOTO MyYKa, MOACUCTEMA
BelecTB. KOHTPOJIsI MOJOKEHHEM o00pasia, MOACUCTEMa PErHCTPaluy

T ParupoBaHHBIX AIEKTPOHOB.

Metononorusi u 3iemeHtsl /ABJ anmammza (OK-7, IIK-8).
[Moctpoenne cdeper OBambma ans JBD. Paccesnue Ha
CyHepCTPYKType. YIpyroe paccessHue Ha aTome. bopHOBCKoe
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npubnmkenue. Kunematnueckasi 1 inHaMu4eckas Aupakuusl.
Kukyun-nuauu.  VYrnoBas 3aBUCHUMOCTh  JU(PPaKIHMOHHOM
KapTuHBL. KoONM4ecTBeHHBIH CTPYKTYpHBIH aHalU3 METOA0M
JAB3, BoccTaHOBIEHUE ABYMEPHOH PEIIETKH MO pe3yjbTaTaM
AbD ananu3a, TNpU3HAKH CTPYKTYPHOTO COBEpPIICHCTBA
MOBEPXHOCTH, CTPYKTypa MmoBepxHOcTH kpemuus (111) 7x7.
OcobenHoctu  mpocBeumBatomieii  JIBD.  OcobenHoctu
oTpaxkarenbHoil [1bO.

Mertoauka CTPYKTYPHOIO0 aHAJIM3a aMOP(HBIX BellecTB
(OK-7, IIK-8). Meton GyHKIINHN pagualbHOTO pacupeneeHus
(OPP) B amanmm3e HEKPHCTAUIMYCCKUX BemecTB. (OCHOBBI
meroga @PPP. dynkuus paavasbHOrO pacupelncicHus U ee
BbIUUCIICHHE U1 aMOpdHBIX BeuiecTB. OnpeneieHne aToMHOM
IDTOTHOCTH aMOpP(HBIX BemecTB. YdeT ¢oHa B Merome OPP:
JUHAMHYECKOE paccesHHe, HEYNPYTnid WIM HEKOT€PEeHTHBII
(hon. Yder ¢oHa yrpyroro paccesHusi, yaeT (OHa MIa3MEHHBIX
BO30YyXAeHUH, (OH OIHOIIEKTPOHHBIX BO3OYKACHUH, (OH,
00yCIIOBIIEHHBIN paccessHueM Ha (hOHOHAX.

IIpuMeHeHus1, npeuMylecTBa U HexocTaTku Metoaa /Ib3J B
u3ydyeHuu cpoiictB amopdubix BemectB (OK-7, IIK-8).
Obnactn mnpumeHeHuss npocBeunBaromeii JbBD. Ob6mactu
npuMeHeHus: oTpaxkartensHoil JIB3. WM3ydyenuwe mnpoueccon
agcopOLMM W KpPUCTAIM3alUM  HAHOOCTPOBKOB  HA
moBepxHOCTH 0Opasna metoaoM JIB3. KoHTpons pocTa mieHok
B IIpoliecCce€ MOJIEKYJISIPHO-Iy4eBOM anuTakcuu MeroaoM JIB3.
CpaBuenue wetrogoB JBD u MO nns ucciaenoBaHus
MIOBEPXHOCTH TBEPOro TEa.

AHa/IN3 CTPYKTYPHOI0 M XHMHMYECKOro YNOpPsI04YeHHs
HEKPHCTAJIMYECKUX MATEPHAJIOB HA OCHOBE KPEMHHS H
yraepoaa(OK-7, IIK-8). Uccnenopanne amMopQHBIX IIJICHOK
SiC. Uccnenoanue aMOPQHBIX YIICPOIHBIX CTPYKTYP.

4.2. CTpyKTypa TUCHUNIMHBI (MOIYJIA)
OO0mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3aueTHbie eAnHUIBI (108 aca)

Tabmanma 2
TpynoeMKoCTh, 4achl
Bua pa6orsi pyA 2
8 cemectp Bcero
OO0mas Tpy0eMKoOCTh (B 4acax) 108 108
KonrakTHas padora (B yacax): 30 30
Jexyuu (J1) 30 30
Jlabopamopnuwie pabomut (JIP)
CamocrosiTesqbHasi padora (B yacax): 42 42
CaMocCTosTeIbHOE U3YUCHUE Pa3/IeiioB
Bua npomexytounoii arrectanuu (3auer,JK3aMeH) 36 36
4.3. JleKUMOHHbIE 3aHATHSA
Tabmuma 3




Ne
Tema
pasaeia
1 HcTopus nzyuenusi aMopQHBIX BEIIECTB.
1 Oco0eHHOCTH CTPYKTYphl aMOP(HBIX BEIIECTB.
1 HeymnopsinoueHHOCTh TBEpIBIX TeNd: TOIOJOIMYECKHH OecropsaoK (MeTaIMuecKue
CTEKJIa), SIMEUCTHIN OecropsioK (JIeIOBBIN O0ECITOpPSIOK).
1 JedeKkTbl CTpyKTYphl B aMOP(HBIX TBEPABIX TENaX
1 OCOOCHHOCTH CTPYKTYphl aMOp(HBIX TBEpABIX BEIIECTB Ha IPUMEpPE CpaBHEHUS
aMOP(HOT0 U KPUCTAJUINIECKOTO KPEMHUSI.
1 CRoiicTBa TBEpABIX aMOP(MHBIX Te. DIICKTPUUECKHE U MAarHUTHBIE CBOMCTBA aMOP(HBIX
TBEP/BIX TEIL
1 [Ba THma MexaHM3Ma O3JIEKTPOHHOW INPOBOJMMOCTH B aMOP(HBIX Tenax: Mepexon
3JIEKTPOHOB 110 HEJOKAIN30BAHHBIM COCTOSIHUSIM U MPBDKKOBAS IIPOBOAUMOCTb.
1 Mertoap! onmy4deHus: aMophHBIX Tedl.
1 [MTomumepst
) Oumsnueckre 3pQekTh npu B3auUMOJECHCTBUU OBICTPBIX BJIEKTPOHOB C TOBEPXHOCTHIO
TBEPJOTO Teja.
2 Amnmnaparypa nis 163
) Mertomonorust u snemedtsl [IbD anammza. Iloctpoenme cdepsr OBampma mist BD.
Paccesinue Ha cynepcTpyKType.
2 Merononoruss u anementsl J[BD anamuza. Kukyun-muaum. YriioBas 3aBHCHUMOCTH
TU(PPaKIMOHHON KapTHUHBIL.
> Mertononmoruss m aneMeHTsl /IBO anammza. KonndyecTBEHHBIM CTPYKTYpHBIM aHamu3
metoqoM JIB3. CtpykTypa moBepxHoctu kpemuus (111) 7x7
’ MeTtoarka CTpyKTypHOTo aHainn3a aMop(HBIX BeecTB. MeToa GyHKIUHN paluaabHOTO
pactpenencuus (OPP) B ananmze HEKPUCTATUIMUECKIX BEIIECTB.
’ Mertoanka CTpyKTYpHOTO aHaiIn3a aMop(dHBIX BeriecTB. OnpeiesieHne aTOMHON
IUIOTHOCTH aMOP(HBIX BEIIECTB.
o) MeToauka CTPYKTYPHOTO aHaju3a aMop(HbIX BelecTB. YueT pona B metone OPP
’ N3yyeHne mpoueccoB aicopOLMU M KPUCTAJUIM3ALUH HAHOOCTPOBKOB Ha MOBEPXHOCTU
obpasma merogom J1BD.
2 KonTpons pocra mineHok B mponecce MJID meronom JIbD.
) AHaNu3 CTPYKTYPHOTO M XMMHUYECKOTO YHOPSIOUYCHHUS HEKPUCTAIITMUECKIX MaTepHaioB
Ha OCHOBE KPEMHHS U yIIIEPOAa.
4.4. JlabopaTopHbie padoThI
Tabmnma 4
‘ Ne ‘ Tema
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JIP

BoccraHnoBneHne pacnpeesieHisl aTOMHOM IIOTHOCTH MTOBEPXHOCTH aMOP(PHOTO
yriiepoja 1o pe3yjabTaTaM OTpaXXaTedbHON TU(PAKTOMETPHH OBICTPHIMU AJIEKTPOHAMH.

Boccranosnenue pacrpeiesnieHusl aTOMHOM IJIOTHOCTH IMTOBEPXHOCTH aMOP(PHOTO
2 | yruepoja mo pe3yiabTaTaM MpOCBEUYHUBAOIICH JUPPAKTOMETPHH OBICTPBIMU

AIIEKTPOHAMH.
3 MogenupoBanue AM(PpPaKIMOHHONW KapTUHBI OT ABYMEPHON PELIETKH, 00IydaeMoi
OBICTPBIMU BJIEKTPOHAMU MO CKOJIB3SIIIUMH YIIIaMU
4 PacueT ckopocTH pocTa MIEHOK MO0 OCHMWIIALMAM UHTEHCUBHOCTH PE(IIEKCOB B METOJIE
npocBeunBatouieit JIb3.
4.5. CamocTosiTe/IbHOE H3YYeHH e Pa3/1e10B AU CIHUIITUHBI
Tabmuua 5
Ne
Bonpocsl, BBIHOCMMbIE HA CAMOCTOAATEIbHOE H3yUYeHHe
paszeJia

1 Amopduble TBepable BeuiecTBa. OCOOEHHOCTH CTPYKTYPHI.
1 Mogens M3uHra B olMCaHuy HEYOPSA0UEHHBIX TBEPABIX BEILECTB.
1 JedekThl CTpyKTYpBl B aMOP(HBIX TBEPABIX TeJIaX: COOCTBEHHbIE O0BEMHBIE.

HedekThl cTpyKTYphl B aMOP(QHBIX TBEPABIX TeJaX: INIOCKHUE U JIMHEHHbIE Ae()eKThI

1 CaoiicTBa TBEP/IBIX aMOPQHBIX TE: MEXaHUYECKUE CBOWCTBA

1 CaoiicTBa TBEpIBIX aMOPGHBIX TE: PaJUalliOHHAs CTOWKOCTh aMOP(MHBIX TBEPJIBIX TEIL.

1 CBoiicTBa 31EKTPOHHOM MOACUCTEMBI aMOP(HBIX Tell. MoieNn SHEPreTHIeCKOro CeKTpa
3JIEKTPOHOB B TBEPJIBIX aMOPQHBIX Tenax: Mmoaenu Jlndmmua.

1 CBoiicTBa 31IEKTPOHHOM MOACUCTEMBI aMOP(HBIX Tesl. Moen SHEPreTHIeCKOro CeKTpa
3JIEKTPOHOB B TBEPJIBIX aMOP(HBIX TeJax: MOAeIH AHJIEpCOHA

1 MerToapl oy4eHus: aMOpQGHBIX Tell.

1 Crexnoobpa3Hoe cocTosiHIE aMOP(QHBIX TOTMMEPOB.

1 BricokoanacTiuueckoe coCcTosIHAE aMOP(HBIX ITOJTUMEPOB

1 Bsi3koTekyuee cocTosiHue aMOP(HBIX MTOJIMMEPOB

) Ousnueckre 3P PeKThl MPU B3aNMOICHCTBHN OBICTPHIX 3JICKTPOHOB C TIOBEPXHOCTHIO
TBEPAOTO TeJa.

2 Amnmnapatypa a1 [1b3: moacucrema reHepauu 1 (OKYCHPOBKH DIIEKTPOHHOTO ITy4Ka

2 Amnmnaparypa nis [1b3: moacuctema KOHTPOJIS MOJIOKEHUEM o0pasia

) Merononorus u ameMenTh JIB3 anammsa. Ynpyroe paccesaue Ha atome. bopHOBCKOE
npUOIIMKEHHE.

2 MeTtomomnorus u anementsl JIBD ananuza. Kunemarndeckas u quHaMudeckas Tupaxiiust




’ Meroponorus u anmeMenTH J[B3 ananmmsa. BoccranoBneHue IByMEepHO# pEIIeTKH 110
pesynbTatam JbD ananuza, npu3HaKu CTPYKTYPHOT'O COBEPILICHCTBA MMOBEPXHOCTHU

2 Metononorus u anemenTs! J{b3 ananmuza. CtpykTypa moBepxHocTi kpemuus (111) 7x7.

2 MeTtouka CTpYKTYPHOTO aHamu3a aMop(HBIX BellecTB. YueT ¢pona B meroae OPP:
TUHAMHYECKOE paccesHue, HeyNnpyThil Wi HEKOTepEeHTHBIN (OH.
[IpuMmeHeHus1, MpeuMyIecTBa U HeIOCTaTKu MeToa [IbD B 3ydeHuu CBOMCTB aMOP(HBIX

2 BemecTB. O0IacTH MpUMeHeHus npocBeunBatomieit [1b2. Odnactu npuMeHeHUS
oTpaxkatenbHOU JIbD.
[IpuMmeHeHus1, MpeuMyIiecTBa U HeOCTaTKu MeToAa [IbD B n3ydeHuu CBOMCTB aMOP(hHBIX

2 BemectB. CpaBHenme Metonos JIbD n JIMD g uccrienoBanus TOBEPXHOCTH TBEPIOTO
Tena.

2 Uccnenoanne amopdubix 1wieHok SiC. HMccnenoBanne aMOp(HBIX yTIEPOTHBIX CTPYKTYP

5. OueHo4yHbIe MaTepPUAJIbI A/l TEKYIIero ¥ py0e;KHOTr0 KOHTPOJISI YCIIeBAeMOCTH H
NPOMEKYTOYHOH aTTeCTAUNHN
Texkymuid u pyOEKHBIM KOHTPOJIb OCBOCHHUS CTYJEHTOM IUCIUIUIMHBI, a TaK e
MPOMEXKYTOUHAsI aTTeCTallUs OCYIIECTBISIETCS B paMKax OaJuIbHO-PEUTHHIOBOW CHUCTeMbl. B
COOTBETCTBUU ¢ jelcTByrommM [lomoxkeHneM o OalIbHO-PEUTHHTOBOM CHCTEME OIICHKA
ycneBaemocTu ctyaeHToB KbI'Y ucnonesyercs cienyromas mkana auddepeHunpoBanus 6auios
10 NATUOAIIILHON CUCTEME:
- OLIEHKA «OTJIMYHO» BBICTABJISIETCS CTYJIEHTY, eciii HabpaHo 91 — 100 6asnos;
- OLIEHKA «XOPOIIO» BhICTaBJIsAETCs, eciii Habpano 81 — 90 Gamios
- OLIEHKA «Y/IOBJIETBOPUTEIHHOY» BBICTABIsIETCA, €cIu HabpaHo 61 — 80 6asos;
- OIICHKA «HEY/I0BJIETBOPUTENIHHOY» BBICTABISAETCA, €clid HabpaHo 36-60 Gaios.
Pacnpenenenue 0amioB MO KOHTPOJBHBIM TOYKAaM B COOTBETCTBUHM C JI€HCTBYIOIIUM
[TonoxenueM o OaIbHO-PEHTHHIOBOM cHCTeME OLIGHKH YycneBaeMocTH cryneHToB KBI'Y
NpUBECHO B Tabmule 7:

Tabmnuma 6
Ne peiiTuHr. KoanokBuym | JlaGoparophn. | Ilocemaemocts | TecrupoBanne | Utoro
TOUYKHU 3aHATHA
1 10 5 3 5 23
2 10 5 3 5 23
3 10 5 4 5 24

5.1. 3apanus 1J1s1 TEKylero KOHTpPoJIs
Ko/u10KkBHYM TPOBOAUTCS B COOTBETCTBUU C TIOJOXEHHEM O OaJTbHO-PEUTHHTOBOM
CHUCTEME aTTecTallluy oOydaroluXcs o 00pa3oBaTEeIbHBIM MPOrpaMMaM BBICIIEr0 00pa30oBaHUs
yHuBepcuteta uM. X.M.  bepbekoa
(https://kbsu.ru/). TlpumepHbIii TIepedeHb BOIMPOCOB HA KOJUIOKBHYM MO TE€MaM JIUCIUTUIHHBI
(MOZyJIsl) COCTOMT U3 CIEAYIOUINX ITYHKTOB:

Kabapauno-bankapckoro  rocyaapcTBEHHOTO

Konnoksuym 1 (mpoBepsiemble komnerenunu: OK-7, IIK-8)
1. AmopdHbIe TBepable BeliecTBa. bimkHUN 1 JanbHAN TOPSIOK.
2. OcoOEeHHOCTH CTPYKTYpPBI )KUAKOCTEH U aMOP(HBIX TBEPABbIX Tel. Paznnuus Mexay HUMU.
3. Oco0EeHHOCTH CTPYKTYPHI MTOJTMMEPOB.
4. OcoOEHHOCTH CTPYKTYPbI KHUIKUX METAJIIOB.
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5.0co0eHHOCTH CTPYKTYPBI aMOP(HBIX BEIECTB HA MPUMEPE CPABHEHUS aMOP(HOTO 1 KPHCTAITMIECKOTO

KpPEMHHUSI.

6. Tumbpl HEYIOPSATOYEHHOCTH TBEPBIX TEJ: TOMOJOTHIECKHN OECTTOPAIOK (METAIIHYECKHE CTEKIIA)

7. Turel HEYHOPSIIOYEHHOCTH TBEPABIX TEJI: STUEUCTHINH OecnopsIoK (JIeAOBBIN OECOpAI0K)

8. Tumbl HEYOPAJOYEHHOCTH MOJMMEPOB: JINHEHHAs, IByMEpHAs U TpEXMepHasi HEYMOpsA09eHHOCTh

9. Mogens V3uHra B onucaHuy ABYXKOMIIOHEHTHBIX aMOP(HBIX BELIECTB.

10. CobcTBeHHBIE TOYEUHBIE IEPEKTHI B aMOP(HBIX TBEPIBIX TENaX

11. CobcTBeHHBIE ceTOUHBIE Te(PEeKTH B aMOP(hHBIX TBEPABIX TelaX

12. IlpumecHbIe neheKTh B aMOP(HBIX TBEPIBIX TEIAX

13. CobcTBeHHbIe 00BEMHBIE T1e(EKTH B aMOP(HBIX TBEPABIX TelIax

14. ITnockue nedekTsl B aMOpPGhHBIX TBEPABIX TEIIaX

15. Jluneiinble 1eekTsl B aMOP(HBIX TBEPIBIX TEJIaX.

16. Mexaandeckue CBOMCTBA TBEPABIX aMOP(HBIX TE

17. DnekTpudecKre CBOMCTBA TBEPIBIX aMOP(HBIX TeIT

18. MarHuTHbIE CBOWCTBA TBEPABIX aMOP(HBIX TEI

19. PapnarnmonHas CTOWKOCTh aMOP(HBIX TBEPABIX TEL.

20. Mojienu SHEpreTHUECKOTr0 CIIeKTPa IEKTPOHOB B TBEPABIX aMOP(HBIX Tenax

21. Mogens Jludmmima 31eKTpOHHOM MOICUCTEMBI aMOP(HBIX TBEPBIX TEI

22. Mogens AHIepcoHa IEKTPOHHOM IMOACHCTEMBI aMOP(HBIX TBEPABIX TElL.

23.MexaHu3Mbl JJICKTPOHHON TMPOBOJUMOCTH B aMOPQHBIX Telax: IMEepexoj]] 3IICKTPOHOB
HEJIOKAJIN30BaHHBIM COCTOSIHUSM

KoanokBuym 2 (mpoBepsiemble komnereHuuu: OK-7, IK-8)
. MexaHu3MBI 3JIeKTPOHHOI MPOBOANMOCTH B aMOP(HBIX TeNaX: MPBHKKOBAS TPOBOJAUMOCTb.
. MeTozp! nonydeHust aMOpQHBIX TEJI.
. [Homumepsr. Tpu BO3MOKHBIX COCTOSHAS aMOP(HBIX ITOJIMMEPOB
. CTekmoo0pasHble MOJIMMEPHI
. BricokoaacTuueckue noJimMepsl
. BsizkoTekyune monumMepsl
. Uctopus metona JIMD u JIbD
. ®usnyeckre 3(EKThI IPYU B3aUMOCHCTBUN OBICTPBIX 3JICKTPOHOB C IOBEPXHOCTHIO TBEPAOIO Tea.

. IlpuHIHIT paboTHI YIEKTPOHHOTO MUKPOCKOTIA
10. Anmmaparypa st IB3: nmojxcucrema renepanui 1 OKYCHPOBKH 3IIEKTPOHHOTO ITy4YKa

O 00 N Lt A WIN

11. Anmmaparypa st IB3: nmoxcucrema KOHTPOIIsE MOJIOKEHHEM 00pasia

12. Anmmaparypa st Ib3: noacucrema perucrpauuy AM(parupoBaHHBIX JJIEKTPOHOB.
13. Tloctpoenue chepst DBanbiaa s JbD.

14. MexaHu3M U MOZETb PacCessHUs Ha CyNIepCTPYKTYpE.

15. Mexaau3M U MOJIehb YIIPYTOTO PACCEeSTHUS Ha aTOME.

16. IIpumenenre BopHOBCKOTO PUOIKEHHS IJ1s1 ONIMCAHHS IPOIIECCOB PACCESTHUS U AU(PaKIIHK.
17. Kunemaruueckasi 1 [uHaMu4eckasi fudpaxiusi.

18. Kuky4n-IMHUY U UX HHTEPIPETAIINA.

19. YrnoBas 3aBUCUMOCTb TU(GPAKLINOHHON KapTHHBI.

20. KonnyecTBeHHBIH aHAIHU3 CTPYKTYPbl aMopdHBIX Ted MeToaoM b3

21. MeTonrka BOCCTaHOBJICHHS IBYMEPHOU pEIIeTKH 1o pe3ynbraram J[bD anammza
22. Ilpu3HaKku CTPyKTYpHOI'O COBEPIIEHCTBA ITOBEPXHOCTH

23. CrpykTypa moBepxuocTts kpemaus (111) 7x7, momydernas metoaom JIBD

24. TlpocseunBaromas /Ib3. [IpeumymiectBa 1 He1OCTATKH, OOJIACTH HPUIIOKEHHS.

Konnoksuym 3 (mpoBepsiemble komnerenunu: OK-7, IIK-8)
1. OrpaxatensHas JIBD. [IpeumyiecTBa u HeAOCTATKU, 0OJIACTH MPHIIOKECHUS.
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. Meton ¢yukuuu paguansHoro pacnpeneicuus (OPP) B ananuze amophHBIX BEIIECTB.

. du3nveckre U MaTeMaTUIEeCKHE OCHOBBI MeTO/Ia (PYHKIIMU pariaIbHOTO PACIIPEICICHUS.
. Berancnenne GyHKIMS paanaIbHOTO pacipeaeseHus s aMOpQHBIX BEUIECTB.

. OnpenieneHne aTOMHOM TUNIOTHOCTH aMOP()HBIX BEIIIECTB.

. Yuer ¢hoHa B MeTozae QYHKIUM paJHaIbHOTO PACIPE/ICIICHUS

. Yuer (hoHa TUHAMHYECKOTO PacCesHUS

. Yuer Heynpyroro(HekorepeHTHOro ()oHa).

. Yuer ¢ona ynpyroro paccesHus

O 00 1 N Lt & W N

10. Yuer ¢oHa mIa3MeHHBIX BO30YKISHHHA

11. Yuer ¢oHa 0IHOINEKTPOHHBIX BO30YKACHUIHI

12. Yuet ¢oHa, 00yCIIOBIEHHOTO paccestHueM Ha (poHOHaX.

13. [IpeumymiectBa u Henoctatku MeTozaa JIbD B u3ydeHnu cBoiicTB aMOp(HBIX BEIIECTB.

14. Ilpumenenwus mpocBeunBaromiet J[b3 B m3ydernn cBOCTB aMOP(HBIX TBEPIBIX BEIIECTB.

15. Ilpumenenwnst otpaxarenbHoi JIBD B m3ydeHnn cBOCTB aMOpP(HBIX TBEPABIX BEIIECTB.

16.M3y4yenue mporeccoB aacopOLMU W KPUCTAJUIM3AIMM HAHOOCTPOBKOB Ha IOBEPXHOCTH O0pasna
meTonom JIbD.

17. Kontpons pocta miieHok B npouecce MJID meronom JIB3.

18. CpaBuenue meronos b3 u JIMD s uccienoBaHusl HOBEPXHOCTH TBEPAOTO Tea.

19. AHanu3 CTPYKTYPHOTO U XMMHUYECKOTO YIOPAAOYCHUS! HEKPUCTANIMUECKHUX MAaTEpPHaIoOB Ha OCHOBE
KPEMHHUS B yTIIepo/a.

20. Pe3ynbrathl nccnenoBanus aMmopduex mreHok SiC metogom JIBD

21. PesynbTathl nccnepoBanne aMopHBIX YIIIEPOAHBIX CTPYKTYp Metoaom JB3.

22. OcobGeHHOCTH B IpuMepsl ipuMeHeHust 1B U1 moJuMepHBIX MaTepraioB

23. OcobeHHOCTH U TIpUMeEpHI puMeHenns J[bD 1 )KuaKux MeTaioB

MeTtoauyeckue peKOMeHAAlNH K MOAT0TOBKE K KOJIJIOKBHUYMY
[TonroroBka K KOJUIOKBUYMY MPOBOJUTCS CTYJEHTOM CaMOCTOSITEJIBHO IO MaTepuajiaM

JEeKIHHA 1 1a00paTOPHBIX 3aHATHH. B KauecTBe r1aBHOr0 MCTOYHUKA HH(DOPMAIIUH UCTIONb3YyeTCs

OCHOBHas JIUTEpaTypa U Marepuasl Jekiuii. KomiokBuym npeacrasiser coO0i YCTHBIHM onpoc ¢

BO3MOXHOCTBIO MpPEBApUTEILHON IMOATOTOBKOM M BKIIOYaeT B ce0s JBa TEOPETUUYECKUX

Bonpoca. OCHOBHasi ILelb KOJUIOKBUYMa — BBIIBUTH YPOBEHb BIIAJICHUS TEOPETHYECKUM

MaTepHaJoM, OCHOBHBIMM, 0a30BbIMU KOHLETIIUSAMHU JUCLIUIUINHBL.

Kpurtepun oueHnBaHus1 KOJJIOKBUYMa

KomnnokBuym mpencrasisier coOoil ycTHBIH Ompoc MO TeMaM, MPOMIEHHBIM B TEUEHHE
MIPOMEKYTKa BPEMEHH OT TOCJIEAHErO NMPOBEAEHHOIO KOJUIOKBUYMA /10 TeKyle narel. [lpu atom
IPOBEPSIOTCS CIEAYIOIINE TOKA3aTENH:

- SICHOCTb, YETKOCTb U JJOKA3aTEIbHOCTh U3JI0KEHHS OTBETOB HA BOIIPOCHI;

- BJIaJICHUE CIIEUAIbHBIMU TEPMUHAMHU, MIOHATUSAMU U IPUHIUIIAMY;

- CHCTEMHOCTb 3HAHWH, YMEHUI U HABBIKOB 10 TEMAaTUKE

ITo TpeM KOHTPOJIBHBIM TOYKaM (TPEM KOJUJIOKBUYMaM B TEUEHHE CEMECTpA) CTYAEHT MOXKET
nonyuuts 0-30 GamnoB. Ilo mToram ycTHOro ompoca Ha TEKYIIEM KOJUIOKBUYME CTYACHTY

BBICTABIISETCS:

9-10 6asuI0B, ecnu BIIAJEET B MOJHOM 0ObEME MPOTPaMMHBIM MaTepuajioM, BHIHECEHHBIM Ha
KOJIJIOKBUYM, JOCTATOYHO INTyOOKO OCMBICIMBAET TeMY (pa3fiell), sICHO U HCUEpIIbIBAIOLIE
OTBEYAET Ha BCE BOIIPOCHI, BBIJIEISIET IIPU ATOM CAMOE CYIIECTBEHHOE, YMEET aHAJIM3UPOBATh,
CPaBHHUBACT, KJIACCUPHUIMPOBATH, 00001IaTh, KOHKPETU3MPOBATH M CHCTEMATU3UPOBATH
IPOTPaMMHBINH MaTepHal, 4eTKO (POPMHUPYET OTBETHI;

7-8 6an110B, eciv BlIaieeT yueOHbIM MaTepHaIoM, BHIHECEHHBIM Ha KOJJIOKBHYM MOYTH B ITOJTHOM
o0Bbeme (MMeroTCsl TPOOeibl B 3HAHUSIX TOJIBKO B HEKOTOPBIX, 0COOEHHO CJIOKHBIX BOIIPOCAX);
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CaMOCTOATENIFHO M OTYaCTH NPH HABOJIIIMX BOIMPOCAX AT MOJHOIEHHBIC OTBETHl Ha
BOIIPOCHI; HE BCETa BBIICIAET HanOoJIee CyIECTBEHHOE, HE JIOIYCKAaeT CEPhEe3HbBIX OMMOOK
B OTBETaX.

5-6 6annoB, ecu BianeeT OCHOBHBIM OOBEMOM 3HAHHH MO TEMaM KOJUIOKBHYMA, MPOSIBIISET
3aTpyAHEHUS B CaMOCTOSATENBHBIX OTBETaX, JONYCKAaeT HETOYHbIe (HOPMYITUPOBKH, B
IpoLIecCce OTBETA JOIYCKAET OMMOKH MO CYIECTBY BOIIPOCA.

1-4 6an10B, ecii He OCBOMJI 00s3aTENbHBIE MUHUMYM 3HAHHH IPEMETa, He CIIOCOOCH OTBETUTh
Ha BOIPOCHI 1aKe IPU JONOTHUTEIBHBIX HABOSIIUX BOIPOCAX.

TecThl MPOBOJSATCS B COOTBETCTBUH C IMOJIOKEHHEM 00 OarsibHO-pEHTHHIOBOM cHcTeMe
aTTecTalMd OO0yyarommxcs MO o00pa3oBaTeIbHBIM MporpaMMmaM BBICHIETO 0Opa3oBaHUS
KabGapauno-bankapckoro  rocymapcTBeHHOro — yHMBepcuTeTra uM. X.M.  bepOekoBa
(https://kbsu.ru/). Tlo mucnurumHe co3naH (QOHJI TECTOBBIX 3aJaHUM JUISI KOHTPOJISA TEKYIIEH
YCIIEBaEMOCTH CTYJICHTOB B KOMIIbIOTEpHOH (hopme, I1omHBIN mepedeHb TeCTOB MPUBOAUTCS B
Oanke TectoBbix 3aganuii KbI'Y.

MeToauyeckue peKOMeHIaUUU K MPOXO0KIEHNI0 KOMIILIOTEPHOr0 TeCTHPOBAHMS

KommeloTepHoe TecTupoBaHHWE MPOBOJUTCS CTPOrO IO 3apaHee COCTABICHHOMY
pacluCcaHuIO B paMKax TEKyIIero KOHTposs. CTyIeHT AOKEH MpeIBapUuTeIbHO O3HAKOMUTHCS C
CUCTEMON TECTHPOBAHHUS M OCBOUThH IPOCTEHINME HABBIKKM PabOTHI C Heil. TecToBble 3amaHUs
BKJIIOUAIOT TEOPETUYECKHUE BOMPOCHI C BapHaHTaMHU OTBETOB WJIM 3a/laHdsd Ha MpocTeiiiue
BbIYHCIICHUs. Bpemsi Ha paboTy B CHCTEME TECTUPOBAHUS OTPAHUYCHO M TPEIINOJIaraeT
MPEABAPUTEIILHYI0O CaMOCTOSITENIbHYIO TPOPA0OTKY BOIPOCOB, BBHIHOCUMBIX Ha TECTHI, BO
BHEY4YeOHOE BpEeMs.

KpuTtepun onleHUBaHMA TECTOBBIX 3aaHUM

ITo pe3ynbTraraM Ka)ka0ro TECTUPOBAHUS CTYJEHT MOXKET MOIYYHUTh J10 5 6aisos (Bcero 15
OanioB B TedeHue cemectpa). [lo uToram TecTUpOBaHUS CTYIEHTY BBHICTABIISIFOTCS:

5 6an10B, ecinu CTYAEHT NpaBuiIbHO OTBETUI Ha 86 - 100% TecTOBBIX 3aJaHUI;
4 0as1a, eciy CTYACHT NpaBUIbHO OTBETUI Ha 71 - 85% TeCTOBBIX 3a/laHU;
3 0aJu1a, ecnu CTYJEHT IpaBuiIbHO OTBETUI Ha 51 - 70% TecTOBBIX 3a1aHMIi;
0 6asJ10B, eciu CTYAEHT MpaBwiIbHO OTBETHI Ha 0 - 50% TecTOBBIX 3aaHMIA.

3aganus J1a00PATOPHBIX 3aHATHIA

IIpumep JaGoparopHoro 3aHaTHA: BoccraHoBieHHE paclpeneneHuss aTOMHOU
IUIOTHOCTH  TIOBEPXHOCTH  aMOppHOro  yriepoja IO  pe3yidbTaTaM  OTpakaTeIbHOMN
TU(PPaKTOMETPUN OBICTPBIMH JEKTPOHAMH.

Hean padoTbl: YOeauThcs B IPUHIUIHATEHONW BO3MOYKHOCTH BOCCTAHOBIIEHUS! aTOMHOM
IUIOTHOCTH MOBEPXHOCTH aMOP(HOTO yriepo/ia o U3BECTHOMY pacipeeeHHI0 MHTEHCUBHOCTH
T parupoBaHHbIX AIEKTPOHHBIX TYYKOB.

MeTtoauyeckue peKkoMeHAAlMH K BHINIOJHEHHIO J1a00paTOPHBIX padoT

JIaGopaTopHBbIi MPaKTUKYM SIBJISIETCSI OCHOBHBIM 3JIEMEHTOM O0yUYEHUS B paMKax JaHHOTO
CHeIKypca, T.K. IPUBUBAET HABBIKM MPAKTUUYECKONH U CaMOCTOSITENILHON paboThl Ha pa3IuyHOM
7a00paTOpHOM OOOPYJOBaHMM UM yMEHHE TOJb30BAThbCA pa3IMYHBIMM  IpUOOpaMu U
MHCTPYMEHTaMHU. BbINoHeHne KaXJ0W J1abopaTopHO pabOThl CKIIAIbIBACTCS U3 CIETYIOLINX
ITaroB.

1. CamocTosTeNIbHAs MOATOTOBKA CTYACHTOB K pabore. [lepen HauaaoM paboThl CTYIEHTHI

JOJIKHBI YCTKO MPEACTABIATDH cebe OCJIb pa6OTLI, 3HATh CXEMY, MCTOJA U3MCPCHUA, (I)PBH‘ICCKYIO
13



CYLIHOCTh OXHJIAaeMBbIX pe3ylbTaToB. JloMkeH ObITh MOATOTOBJIEH MPOTOKOJN H3MEPEHUH,
coJlepKaluil TabIuIbl 7S 3alUCH PE3yIbTaTOB U3MEPEHUN U OCHOBHBIE pacyeTHbIE (POPMYIIBL.
CryneHTbl, HE MOATOTOBUBILIKECS K pabOTe B COOTBETCTBUU C OSTUMHU TpPeOOBaHUSAMHU, K
BBITMIOJTHEHHUIO pabOThI HE JOMYCKAIOTCS.

2. llpoBejieHHE BBIYUCIAUTEIBHOTO HJKCHOEPUMEHTA. IJTOT H3Tall OCYIIECTBISECTCS B

COOTBETCTBUU C METOAMYECKUMHU YKA3aHUSIMHU, KOTOPBIE COJEPXKATCS B OMHCAHUU K KaxJAOou
pabote. BorunciaeHus CTyI€HT MOKET HayaTh TOJBKO MOcie coOeceI0BaHMUs C MPEToIaBaTeNIeM 1
MOJTyYEHUsI JOMyCKa K BBIMOJHEHUIO paboThl. JIF0ObIe M3MEHEHHS] B CTPYKTYpEe MPOTPaMMBbl
OPOBOAATCS TOJ KOHTpOJeM TmpenogaBarens. Pe3ynabTaTbl BbIYMCICHUI MPOBEPSIOTCS
IpernoaaBaTeiemM.

3. CocraBieHue oT4dera O ImpojenaHHor pabdore. K oryeTy O BBINMOTHEHHOW paboTe

NPEIBSBISIOTCS CICIYIOIINE TPEOOBAHHMS:
3.1. OT4er AOKEH co/ep KaTh UCUYEPILIBAIOIINE JTaHHBIC, KaK O IEIH PadOThl, TaK U O
pe3yabTaTax B CIEAYIOUIEH MOCIeI0BaTEIbHOCTH
a) 3ajganue
0) Cxema yCTaHOBKH M OMMCAHUE METOJUKH H3MEPECHUN
B) [IepBuuHBIC pe3ysbTaThl 3a MOAMKUCKHIO TPENOIABATEIISI
r) Pe3ynbpTarel 06pab0OTKM BRIYUCICHHBIX JAaHHBIX, BKIItOUas Tpaduku, TaOIUIbL.
1) OG1ire BHIBOJIBI O pa0OTE U 3aKIIIOUEHUE.

3.2. Tekcr oTueTa JOJDKEH OBITh HANMCAaH AKKypaTHO W Pa30OpPYUBO OT PYKU WIIH
MPEJICTAaBICH B BHJIC PACIEYaTKH, IMOCIIC KOMIBIOTEPHOH BepcTKH. B 000MX ciydasx TEKCT
JOJDKEH TIPE/ICTABIIATh COOOH JIOTMYECKOe H3JIOKEHHE CcyliecTBa Bompoca. Hemomyctumo
npuBeneHue Gopmyn, Tabnwi 6e3 pa3bSICHEHHWH BCeX 00O03HAYCHWH W cokpamieHuil. OTtder
JOJKCH OBITh TIOHSATEH TSI KOKJO0TO YUTAIONIETO 0€3 KaKuX-TH00 JOMOIHUTEIBHBIX BOIIPOCOB K
COCTaBHUTENIO OTYETA.

3.3. llonmyyeHHBIE  3aBHCHUMOCTH  JIOJDKHBI ~ COMPOBOXKIATHCS  TEOPETUUECKUM
000CHOBAaHHBIM OOBSICHEHHEM MPUYMH BIUSIONINX HA UX XOJI, 7Sl 4€TO B MPOIIECCe COCTABICHUS
oTyeTa CTYJEHT 00s3aH MO JTUTEPATYPHBIM UCTOYHHKAM O3HAKOMUTHCS C MAaTEpHUaIOM, KOTOPBIi
OBLT OOBEKTOM €ro uccieqoBanus B 1aboparopuu. be3z Takoro o3HakOMIJICHHUS CTYICHT He OyeT
B COCTOSIHMM JaTh NPABWJIBHBIM aHAJIM3 IPOIECCOB, MPOUCXOJMIIMX B MaTepHuaie IpHu
IKCIIEPUMEHTE.

4. 3amuTa 1abopaTtopHoii paboThl ¢ npeacTaBieHrneM ordera. [Ipu cqaue otyera cTyeHTHI
JIOJIKHBI TTI0Ka3aTh TOHMMAHUE CYIIHOCTH (PU3NYECKUX SBJICHUM B MCCIIEIOBAaHHBIX MaTepHasax,
OOBSICHUTh IOJydeHHbIE pe3ylbTaThl W cAenaTh BbeIBOABL. llpum pabote B saboparopuu
HEOOXOJUMO CTPOrO BBINOJHATH BCE TMpaBWiIa TEXHUKM O€30MacCHOCTH M yKa3aHUs
IpenoaaBaress.

Kpurepun oueHuBanus J1adopaTopHbIX padoT
[IpakTHyeckass YacTh KOHTAKTHOW pabOTBl CO CTYIEHTOM, pealu30BaHHas B BHJIE
7a00paTOPHBIX 3aHATHHA MPEIoiaracT BBITOJIHEHHE BCEro IepedHs J1adopaToOpHBIX pPadoT,
3alJIaHUPOBAaHHBIX B paboueil mporpaMme AUCHUIUIMHBL [lo pe3ynbraTam OAHON KOHTPOJIbHON
TOYKH CTYAECHT MOXKET MOIY4YHTh 110 5 6amoB (Bcero 15 6amnos 3a cemectp). [Ipu BbicTaBieHun
6asu10B 3a 1ab0paTOPHOE 3aHATHS OLIEHUBACTCS CIICAYIOIIEe:
- IOHUMAaHUE LN U 33/1a4 paboThI
- 3HaHHE TEOPETHUECKUX OCHOB METOJIa U3MEPEHHSI U IPUHIUIIOB PaOOThl YCTAHOBKU
- TPaBWIBHOCTh TPOBEIACHHUS W3MEPEHUH M KOPPEKTHOCTh MPOIEAYphl 00pabOTKH
pe3yIbTaToB
- HaJIMYUe TPaBWILHO OOPMIICHHOTO OTYETa IO J1abopaTopHOi paboTe ¢ CaMOCTOSTETLHO
copMyIHPOBaHHBIMHU BBIBOJIAMHU T10 pe3yJbTaTaM J1abopaToOpHON paboThI
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- IPaBUJIBHBIN W HCYEPHBIBAIOIIUN YCTHBIM OTBET HA KOHTPOJIbHBIE BOIPOCHI K
nabopaTopHBIM paboTam

5.2. IIpoMeskyTOYHAS aTTECTALMS

N3ydyenue nuCUUIUIMHBI «AHAINW3 HEKPUCTAJUTMUECKUX BEUIECTB METOJIOM AU(PPAKINU
OBICTPBIX 3JEKTPOHOBY 3aKAHYMBAETCS 3a4E€TOM.
3auer (nposepsiembie komnerennun: OK-7, IIK-8). [Tpumepnsiii nepeuens Bonpocos:
1. AMopdHbIe TBepaAbIe BeliecTBa. biamkHu 1 JanbHAN TOPSIOK.
2. Oco0eHHOCTH CTPYKTYPHI KUAKOCTEH 1 aMOP(HBIX TBEPABIX TeN. Pasnudns Mex Iy HUMHU.
3. OcoOeHHOCTH CTPYKTYPHI IIOJIUMEPOB.
4. OcOoOEHHOCTH CTPYKTYPBI KHUIKAX METAJIIOB.
5.0cobeHHOCTH CTPYKTYphI aMOP(HBIX BEIIECTB Ha ITPUMEpE CPABHEHUS aMOP(PHOTO 1 KPUCTAIITUTIECKOTO
KpPEMHHUSI.
6. Tunsl HEYOPSAOYCHHOCTH TBEP/IBIX TeJl: TOMOJIOTUIECKHA OECTIOPAI0K (METAITHYECKNE CTEKIIA)
7. Tunbsl HEYNOPAAOYCHHOCTH TBEPIBIX TEJI: TYCUCTHIA OSCIIOPSIOK (JICIOBBIH OeCIOPSAI0K)
8. Tumbl HEYMOPSAOYCHHOCTH MOJIMMEPOB: JIMHEHHAS, IByMEpHAs U TpEXMEpHasi HEYOPsI09eHHOCTh
9. Mozenb V3uHra B onucaHuy ABYXKOMIIOHEHTHBIX aMOP(HBIX BEILECTB.
10. CobcTBeHHBIE TOYEUHBIE TEPEKTHI B aMOP(HBIX TBEPHABIX TEIaX
11. CoOcTBeHHBIE CETOUHBIE NeEeKTHl B aMOPPHBIX TBEPABIX TEJIaX
12. TlpumecHble 1edeKThl B aMOP(HBIX TBEPIBIX TENaxX
13. CobcTBeHHbIe 00beMHBIE Ie(EKTH B aMOP(HBIX TBEPABIX TelIax
14. Ilmockue nedexTsl B aMOp(HBIX TBEPIBIX TEIaxX
15. Jluneiinbie qeQeKThl B aMOP(HBIX TBEPIBIX TENAX.
16. MexaHn4ueckre CBOMCTBA TBEPABIX aMOP(HBIX Tel
17. DnexTpuvecKkre CBOMCTBA TBEPIBIX aMOP(HBIX TEI
18. MarHuTHbIE CBOWCTBA TBEPABIX aMOP(HBIX TEI
19. PagnanmonHast CTORKOCTh aMOP(QHBIX TBEPABIX TeEII.
20. MoJienu SHepreTHIECcKOro CIeKTpa EKTPOHOB B TBEPABIX aMOP(HBIX Tenax
21. Mogens Jludmmia 31eKTpOHHOM MOICUCTEMBI aMOP(HBIX TBEP/IBIX TEIl
22. Mogens AHiepcoHa 3IEKTPOHHOHN MOACHCTEMBI aMOP(HBIX TBEPABIX TEI.
23.MexaHu3Mbl DJEKTPOHHOH TMPOBOJAUMOCTH B aMOp(HBIX Tenax: TMepexo] JIEKTPOHOB IIO
HEJIOKAJTN30BaHHBIM COCTOSIHUSIM
24. MexaHU3MBI 2JIEKTPOHHOH TPOBOJUMOCTH B aMOP(MHBIX TeNlaX: MPbDKKOBAs MPOBOAUMOCTb.
25. MeTopl MoJTydeHus: aMOPQHBIX TEI.
26. [lonmumepsl. Tpr BO3MOXKHBIX COCTOSIHUSI aMOPGHBIX MOJIMMEPOB
27. CrexnooOpa3Hble TOJINMEPHI
28. BBICOK03IaCTUYECKUE TTOTUMEDPHI
29. BsizkoTeky4dre NoJIuMepsl

30. Uctopus meroma [IMD u JIbD

31. Ouznueckue 3PPeKThl IpU B3aUMOACHCTBHN OBICTPBIX 3JIEKTPOHOB C IIOBEPXHOCTHIO TBEPAOTO Tela.
32. IlpuHnmn paboThl 3JEKTPOHHOTO MUKPOCKOTIA

33. Anmaparypa s JIBD: noacucrema renepanyu U GOKyCHPOBKH JIEKTPOHHOTO ITydYKa

34. Anmaparypa mia J1BD: nmoacucremMa KOHTPOIIS OJI0KEHHEM 00pasna

35. Anmaparypa s JIBD: nojcuctema peructparyu AuparupoBaHHBIX IIEKTPOHOB.

36. Iloctpoenue ceprr IBanpaa mist Jb3.

37. MexaHH3M U MOJIENb paccesHUs Ha CYIepCTPYKTYpeE.

38. MexaHn3M 1 MOJIENb YIIPYTOTO PACCESHUS Ha aTOME.

39. Ilpumenenue bopHOBCKOTO NMPUOIMKEHNUS TS ONMCAHUS TIPOLIECCOB paccessHusl U AU paKkLIny.
40. KunemaTtrueckas ¥ JuHaMH4ecKas audpaxius.

41. KuKy4n-nmMHUY ¥ UX UHTEPIPETAIH.
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42. YrioBas 3aBUCUMOCTh TH(PPaKIIMOHHON KapTHHBIL.
43. KonnyecTBeHHBIH aHATN3 CTPYKTYpBI aMOpdHBIX Ten Metonom B
44. MeTtoanKa BOCCTaHOBJICHHS JBYMEPHOH peIIeTKH Mo pe3ynsTaTaM [IbD anammza
45. TIpu3HaKku CTPYKTYPHOT'O COBEPLICHCTBA MOBEPXHOCTH
46. Ctpykrypa nmosepxHoct kpemuus (111) 7x7, momyyennas metogom 6D
47. llpocseunBaromas Jb3. [IpenmymiecTBa 1 HEQOCTATKH, OOIACTH MPIITIOKEHUS.
48. OtpaxarensHas [IbD. [IpeumyiecTBa U HeIOCTATKH, 001aCTH TPUTOKCHHS.
49. Meton ¢ynkimn paguaiasHoro pactpenenenus (OPP) B ananuze amoppHBIX BEmIECTB.
50. ®u3nueckre 1 MaTeMaTHUECKUE OCHOBBI METOa (PYHKIIMU paAuanbHOTO PacpeaeIeHusI.
51. Beruncnenue GyHKIUS paiuaibHOTO pacpeieIeHus 1151 aMOP(QHBIX BEIICCTB.
52. OmnpeneneHne aTOMHON TUIOTHOCTH aMOP(HBIX BEIICCTB.
53. Yuer ¢oHa B MeTojie PYHKIIMU paAUaibHOTO paciupeaeseHus
54. Yder poHa JUHAMUIECKOTO PaCCESTHUS
55. Yder Heynpyroro(HEKOTepeHTHOTO (oHa).
56. YueT poHa ynpyroro paccesHust
57. Ydet oHa mIa3MeHHBIX BO30YKISHHHA
58. Yuer oHa 0IHOANEKTPOHHBIX BO30YXKIACHUIH
59. Yuer ¢oHa, 00yCIOBIEHHOTO paccesHUEM Ha (DOHOHAX.
60. IIpenmymectBa 1 HenoctaTku MeToAa /IbD B n3ydeHnn CBOWCTB aMOP(HBIX BEHIECTB.
61. [Ipumenenwust npoceeurBaroiei J|bD B u3yueHun cBOMCTB aMOP(HBIX TBEP/IBIX BEILECTR.
62. Ilpumenenwnst oTpaxkarenbHol JIBD B m3ydeHnn cBOCTB aMOP(HBIX TBEPABIX BEIIECTB.
63.M3ydyenue mporeccoB aacopOLMU W KPUCTAJUIM3AIMKM HAHOOCTPOBKOB Ha IOBEPXHOCTH 00pasna
MetoqoM JIBD.
64. Kontpons pocra tuieHoK B npouecce MJID metomnom JIBD.
65. CpaBuenune metonoB [Ib3D u JIMD s uccnenoBanus HOBEPXHOCTU TBEPAOTO Tea.
66. AHaNIM3 CTPYKTYPHOTO ¥ XUMHUYECKOT'O YHOPSIIOUCHHSI HEKPUCTAIUTNYECKOTO KPEMHUS U YIIIepoa.
67. Pesynbrathl uccnenoBanust aMmophubix 1ieHok SiC meromom B
68. PesynbTatrhl nccnemoBanne aMopHBIX YIIIEPOAHBIX CTPYKTYp MeToaoM J1B3.
69. OcobenHocty 1 npuMeps! npuMeneHust 1b3 1 noIMMepHBIX MaTepraioB
70. OcobGenHocTH B ipuMepsl ipuMeHeHust JIBD 1uis sKuIKUX MeTanioB
MeToanuyeckne peKOMEHIALUHM 110 OATOTOBKE U MpoLeAype OCYLeCTBICHUA KOHTPOJIS
BbINOJIHEHH S

B cooTBeTcTBUM OalIbHO-PEHTHHIOBOM CHCTEMOM aTTeCTallMd CTYACHTOB, KOTOpas
nerictByeT B KBI'Y ornieHKa yCremHocTi OCBOEHHSI TPOTrpaMM IO TUCIUIIIIMHAM OCYIIECTBISAETCS
B XO0JI€ TEKYIIETo (B TOM 4YHucCIlie pyOeKHOT0) KOHTPOJIS, a TAK)Ke MPOMEKYTOUYHOM (CECCHOHHON)
arrectanuu. B Xome Tekymield arrectaliid (BBITOJHEHHE WHIUBUIYAIBHBIX KOHTPOJIBHBIX
3a/1aHU, TECTUPOBAHUE, KOJUIOKBUYMBI U JIp.) MPOBOAMUTCS KOHTPOJIb YCBOEHHUS MPOTPAMMHOIO
Marepuajia mo TeMam, paszielaM U COBOKYITHOCTH BOMNPOCOB MO JUCHUILUIMHE. BOo BpeMs Takoi
aTTecTalliy MpernojaBaTeslb OIEHUBAET B KaKOW Mepe 00ydaromuicss U3YUHIl 3alJIaHUPOBAHHYIO
K ITPOBEPKE YACTh MPOTPAMMBI IO JUCIIUILIAHE U HACKOJIBKO JIETATFHO 3HAET NOCTAHOBKY 33/1a4A
(Bompoca), HAMEUYEeHHBIH IJIaH PEIICHHs YTOW 3a]]auu, BBIBOJ OCHOBHBIX COOTHOIICHH ((hopMmy,
YpaBHEHU) U MOKET IPOBOJUTH UX aHAIIU3.

Ha 3auere mpoBepsieTcsi cHOPMUPOBAHHOCTh 3HAHUI HWHTETPAIBHOTO XapakTepa IIo
JNUCIUIUIMHE B II€JIOM, BKJIIOYash BECh TEOPETHUYECKHII MaTepuall, BONPOCHI, BHIHECEHHbIC Ha
CaMOCTOSITENILHOE M3YYEHHUE, U TNPAKTUUYECKUE 3HAHUS, MOJYYEHHBIE B XOJ€ IMPAKTUUYECKUX U
1a00paTOPHBIX 3aHATHNA. B 3TOW CBSI3M, CTYNEHTY PEKOMEHIYeTCS 3apaHee O3HAKOMHUTHCSA C
MEpEeYHEM BOMPOCOB K 3a4eTy (HEe MEHEee YeM 3a JIBE€ HEJIeH J0 €ro MPOBEEHHUs) U TOCETUTh BCE
KOHCYJIbTAIIHOHHBIC MEPOIPHUSATHS, B COOTBETCTBHHM C Y4eOHBIM pacmucaHueM. [loaroroBka
oOyJaromerocst K 3a4eTy BKJIIOUAET TPH dTara:

- caMoCTOsITebHAsL paboTa B TEUEHUE CEMECTPA;

- HEMOCPEACTBEHHAS MTOATOTOBKA B JHU, IPEAIIECTBYIOIINE 3a4ETY 110 TEMaM Kypca;
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- IOATOTOBKA K OTBETY Ha BOIIPOCHI BO BPEMs 3aueTa.

IIpu moaroroBke oOydaroLMMCs LEIeCO00pPa3sHO MCIOJIb30BaTh MaTepUallbl JIEKLUH,
y4€0HO-METOINYECKUE KOMIUIEKChI, HOPMAaTUBHbIE JOKYMEHTbI, OCHOBHYIO U JIOIIOJHUTEIIbHYIO
JUTEpaTypy.

Ha 3auer BBIHOCHTCS MaTepual B oObeMe, IPEIyCMOTPEHHOM paboyeil mporpammoit
y4eOHOI TUCLMITIMHEI 32 ceMecTp. 3aueT MPOBOJAATCS B YCTHOM (opme.

Ilepen  mpoBeneHueM — aTTeCTallUM  BEAYIIMH  [PENOJABaTeNb  COCTaBIISIET
9K3aMEeHalMOHHbIe OuieThl. DOopMyIHMpPOBKA TEOPETUUYECKUX BOINPOCOB B OMIIETaX COBMAJAET C
(GopMyIHpPOBKON TEpeyHs BONPOCOB, JOBEICHHBIX JO CBEACHUS OOYYaIONIMXCS HaKaHyHE
arrectauuu. ColepkaHue BOIPOCOB OJHOTO OMiieTa OTHOCHTCA K PpasziIW4HbIM pasjeiam
IPOTPaMMBI ¢ TeM, 4TOOBI O0JIee IOTHO OXBATUTh MaTepHai y4eOHOH TUCIUILINHBIL.

B aynurtopuu, rie npoBOIUTCS YCTHBIM OIpPOC, TOJKHO OJHOBPEMEHHO HAXOJUTHCS HE
Oojee 1IECTH CTYJIEHTOB Ha OJHOTO IpernojaaBaress, IpUHHUMarollero 3aueT. Ha moarorosky
oTBeTa Ha OuJIeT Ha OTBOAUTCS 40 MUHYT.

OCHOBOI /11 ONpe/AETCHUsI OLEHKH CIY)KUT YPOBEHb YCBOCHHS OOYYarOIIUMHCS
Mmarepuaia, HpeJyCMOTPEHHOro JaHHOH paboueil mnporpammoi. K 3auery npomyckarorcs
CTYZAEHTHI, HaOpasmire 36 u 6osiee GaJIOB IO UTOTAaM TeKyIero Koutposs. CTyneHT, HabpaBIIHiA
6onee 61 OGamia B XOA€ TEKYILIEro KOHTPOJIA, CUUTAETCS AaTTECTOBAHHBIM 0€3 NPOXOXKICHUS
poLeAypHI arTecTanuu (0e3 cnaun 3a4era). B mpoTHBHOM ciydae (eCiii KOJTHYSCTBO HaOpaHHBIX
0aJuI0B 110 pe3y/IbTaTaM TEKYLIEro KOHTPOJIS HaXoAUTCs Mexay 36 u 61) cTyaeHT 00s13aH npoiitu
npouenypy arrecrauu. [Ipu srom:

«3auyTeHO» BBICTaBIAETCS  OOydaroUleMycs,, IPOJAEMOHCTPUPOBABLIEMY  IOJIHOE,
BCECTOPOHHEE, OCO3HAHHOE MPABUJIBHOE 3HAHUE IMPOrPAaMMHOIO Marepuaja U H3JI0XKHUBIIEMY
OTBET JIOTMYHO, TPaMOTHO, YOEIUTEIbHO, I'OTOBOrO K JajbHEHIIEMY Npo(ecCHOHATBHOMY
coBepuIieHcTBOBaHUIO. [Ipu oTBeTe oOyuaromuiics MOMKET JOMYCTUTh HEKOTOpPbIE HETOYHOCTH,
HerpyoOble OLIMOKH, 3aTPYAHATHCA B CAMOCTOSTEILHOM M3JIOKEHUHM Marepuasa, HO IMPaBUIbHO
OTBEYaTh Ha 3aJlaBaeéMble €MY BOIPOCHI, B pe3yjibTaTe HABOJAIIMX BOIPOCOB C IOMOLIbIO
IPEIo/IaBaTeNs HCIPABIISATH TOMYIIEHHBIE OIIMOKH M HETOYHOCTH.

«He 3a4TeH0» MOXET OBbITh BBICTABIEHO O0YYarolEeMycsi, OOHApYKHUBILIEMY HEIOJHOE,
HEOCO3HAHHOE 3HaHME Y4eOHO-IPOrpaMMHOr0 MaTepHala, JIOMYyCKalolleMy rpyOble OmuOKH,
HECIIOCOOHOMY CaMOCTOSITENIbHO M3JI0KHUTh OTBET HA BONPOC, OTBEYAIOLIEMY HEMPABUIBHO HIIU
HE JIalollleMy OTBET Ha 3aJlaHHbIe BOIPOCHL. J[eMOHCTpUpPYEMBIi ypOBEHb 3HAaHUI HE MOKET OBITh
IPU3HAH JI0CTaTOYHBIM JUTSI TPO(ECCHOHABHON 1eATEIbHOCTH.

6. MeToauyeckne MaTepuaJIbl, ONpeie/siolue Npouea1ypbl OlleHUBAHUS 3HAHMUIA,
YMEHUI1, HABBIKOB U (MJIM) ONbITA [eATeJIbHOCTH

®opMBl KOHTPOJISI TEKYIIUX, PYOSKHBIX M TPOMEKYTOUHBIX 3HAHUW CTYIEHTOB IO
JTUCIUTIIINHE OTMPEACIISIOTCS B COOTBETCTBUU C yU€OHBIM IJIAHOM 00pa30BaTEeIbHON MPOTPaMMBbl
U B COOTBETCTBHH C JAeicTByromM [lonoxkeHneM o OallibHO-PEHTHHIOBOM CHCTEME OIEHKU
ycneBaemocTy cryaeHToB KbI'Y.

Ot oOyuaromuxcsi TpeOyeTcs MOCEeIIeHUe 3aHATHI, BBIMOJIHEHUE Ta0OpaTOpHBIX padoT,
3HAKOMCTBO C PEKOMEHJOBAHHOU JTUTEPATYPOM.

[Ipu aTTecTamuu oOyJaronIUXCsl OLIEHUBAETCS KauyecTBO PabOThI HA 3aHATUAX (YMEHHE
BECTU JUCKYCCHIO, CIIOCOOHOCTh YEeTKO M €MKO (OpMyIHpoBaTh CBOM MBICIH), YPOBEHBb
MOATOTOBKU K CAaMOCTOSATEIIbHON NEATeIbHOCTH, KA4eCTBO BBHITIOJIHEHUSI 3a1aHui (TTpe3eHTaIlnH,
JTIOKJIAJI0B, BBITTOTHEHHUE JIA0OPATOPHBIX PabOT U JIp.).
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Pe3y.]'leaT]>I 0CBOCHUA y‘l@ﬁHOﬁ AUCHUIIJIMHBI, IOAJICKAIIUE MPOBEPKE

M3MEPEHNH CBOMCTB aMOP(HBIX MaTepUaloB MUKPO-
1 HAHODJICKTPOHUKH.

-HaBbIKaMH SKCIICPUMEHTAJIBHOT'O OIpeACICHUA
napaMeTpoB M CTPYKTYPBl aMOpP(HBIX MaTepUaliOB
BHCKT”pOHHOﬁ TCXHHUKHM, a TaK K€ HaBbIKaMUu
KOMITBIOTEPHOM 00pabOTKHM pe3ysIbTaTOB U3MEPEHHIA;
[lpuobpecmu ___onvim OeamenvHocmuy. B
UHTEpPIpETallUd M KOMIIBIOTEPHON 00paboTke
pE3yIbTaTOB HCCIIEI0OBaHUS CTPYKTYpBI
MOBEPXHOCTH aMOP(HBIX BEIIECTB METOJOM
J(pakuu ObICTPBIX AJIEKTPOHOB.

Tabmuma 8
5 | ®opmyaupoBka IlianupyemMbie pe3yJibTaThl 00yYeHHst Bux
S | komnerenuuu uz | (MOKA3aTENN XOCTHAKEHHS 32 JaHHOTO YPOBHS OLIEHO'HOT0
é dIrocC BO OCBOEHHUSI KOMIIETEHIIUI1) vatepnaia
3uamu: OCHOBHBIE IPABOBbIC M 3TUUECKUE HOPMEI Ipu | Bompock! k
OIICHKE TIOCIICICTBUN CBOCH TpodhecCHOHATBHON KOJIOKBHYMY,
ACATEILHOCTH, 0aHK TECTOBBIX
Ymems. caMOCTOSATENBHO OCYHIECTBISITH  TOUCK, .
XpaHeHue, o0paboTKy W aHanu3 HHGOPMAIMU U3 SANAHHIH, OTHCTLI
DA3MYHBIX  HCTOYHMKOB M  0a3 jgaHHbix o | O BPIIOMHCHHH
% 0COOEHHOCTSM, JIOCTOMHCTBAM M  HEJOCTaTKaM 1n1abopaTopHBIX
£ | CocoOHOCTH K
o METOOB AU(GpPakuMu OBICTPBIX 3JEKTPOHOB B pabor u
E“ CaMOOPTaHM3allii | ypyvenenu kK aMOp(HBIM BEIIECTBAM, & TaK K€ | KOHTPOIBHBIC
5 |1 UHTEpIIpeTaluy pe3ynbTaToB u3MepeHuil B [IBO, BOIIPOCHI K HHM,
% | camoobpa3oBanmio | IPEACTaBIATE ee B TpeOyemom Qopmare ¢ BOMPOCH K
g . UCIIOJIb30BaHNEM HH(POPMAIMOHHBIX, KOMIIBIOTEPHBIX
S | (OK-7); o 3a4eTy
e M CETEBBIX TEXHOJIOTH;
Brademy: metonamu u crocobaMu caMoOCTOSATENBEHO
npuoOpeTaTh H HCMOJBb30BaTh B  IMPAKTUYECKOU
JeATeIbHOCTH HOBBIC 3HAHHS U YMEHHUS, B TOM YHCIIe
B HOBBIX O6J'IaCT5[X 3HaHI/II\/'I, CBsA3aHHBIX C METOAAMHU
JUQpaKIUK OBICTPBIX BIIEKTPOHOB B MPHUMEHEHUH K
MCCIIEJIOBAaHNIO aMOP(HBIX BEIIECTB
CIIOCOOHOCTH 3nams:  ¢uszndeckue 3PQPEeKTH, BOZHUKAMOMUE Mpu | Bompocsr k
BBITIOJHATh Pa0OThI | BO3JCHCTBUH Iy4yKa BBICOKOOHEPTCTHYHBIX | KOILIOKBUYMY,
o DJICKTPOHOB ~ HAa  TOBEPXHOCTb  MPOBOJHUKOBBIX, | Gapk TECTOBBIX
TEXHOJIOTHYECKOM HOJTYTIPOBOAHUKOBBIX, JIMRJIEKTPUYECKUX W | o nawuii, oTaeTsI
IIOJATOTOBKE MarHUTHBIX aMOpP(HBIX MaTepualloB, a TaK XKe
MIPOM3BOICTBA OCOBCHHOCTH CTPYKTYpEl M CBOHCTB amopdmpix | O BPHIOTHCHHIH
MaTepuaioB U | MaTepHUalioB; 1mabOPaTOPHBIX
n31enni Vmemp: nenath 060CHOBAHHBIN BHIOOP IapaMeTpoB | PadOT 1
AIIEKTPOHHOM PEeXKUMOB IpoBeIeHus n3mepeHuit merogom JIbD i | KOHTpOIIBHBIE
texaukn (11K-8); aHalM3a  CTPYKTYphl  IOBEPXHOCTH  aMOpP(HBIX BOIIPOCHI K HHM,
BEILIECTB, M3y4eHUs OJIMKHETO U IAIbHETO TOpsIKa B BOTIPOCH K
o CTPYKTYPE ~MaTepHaioB  OICKTPOHHON TEXHHKH C sauery
2 y4€TOM CBOMCTB, SKCILUTyaTaI[MOHHBIX XapaKTEPHCTHK
= U BIVSHUS BHEIIHHX (DAaKTOPOB Ha WCCIELyeMbIe
§ MaTepHalbl;
S Braoems: nHpOpMaIUeH 0 COBpPEMEHHBIX
3 NPUIOKEHUSIX TU(PPAKIUU OBICTPHIX JJIEKTPOHOB B
2 U3y4YeHHH MAaTEePHAIIOB DJICKTPOHHOW TEXHHWKH, B
2 0COOCHHOCTH aMOP(HBIX MAaTEPUANIOB, 4 TaK KE O
= METO/aX, TEXHOJIOTUH M OCOOCHHOCTSX IMPOBEICHUS
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7. YueOHO-MeTOoAuYeCcKoe o0ecnevyeHre JUCHMIITIMHBI (MOXYJIs1)

7.1. OcHoBHAas1 IUTEpaTypa
AdanaceeB A.B., HanorexHomorusi: ¢u3MKa, MPOLECCHl, JAMATHOCTHUKA, MPHOOpPHL. M.:

®usmatiurt, 2006, - 552 c. 9bC «KoHCYIBTaHT CTYICHTa».

. denone H.b. OcHOBBI u3HKK KOHIEHCHPOBAaHHOTO BemiecTBa. M.: @usmarnur, 2011, - 236 c.

ObC «KoHCyIbTaHT CTYJICHTA.

. MamonoBa M.B., ®usuka noBepxHOCTH. Te€OpPETHUECKHE MOJEIU U HKCIIEPUMEHTAIIBHBIE

Metoabl. M.: ®usmarnut, 2011, - 400 c. 9bC «KoHCYAbTaHT CTYyICHTaY.

. I'yptoB B.A., ®usuka tBepaoro tena ais uHxeHepoB. M.: Texnochepa, 2012, - 560 c¢. 3b6C

((KOHCYJ'IBT&HT CTyACHTAa».

. Oypa K., JIubpmmr B.I'., Capakun A.A., 3otoB A.B., Karasma M., Beeaeaune B Qusuky

noBepxHoctu. M.: Hayka, 2006, -490 c.

7.2. JlonoiHUTEIbHAS JIUTEpPaTypa
Byapad J.P., Jemuap T.A. CoBpemeHHBIE METOABI HCCIEAOBAHUA MOBEPXHOCTU. M.:

Mup, 1989, -564 c.

. Cym3yku K., ®ymumopu X., Xacumoro K. AMopdubie Metaiuiel. M.: Metaimmyprus, 1987, -

245 c.

. Tatapunona JL.U. Dnextponorpadus amopdusix BemectB. M.: Hayka, 1972, 430 c.

. CkpoimieBckuit A.®. CTpyKTypHBI aHAIN3 XKUAKOCTeH U aMOpHBIX Ted. M.: Beiciias mkosna,

1980, -256 c.

. Yaiirt P., JIxxe6enn T. Janbauii mopsiaok B TBepAbIX Tenax. M.: Mup, 1982, -240 c.

6. Mot H., J[?BHC. DNneKTpOHHBIE MPOLIECCH] B HEKPUCTAIUIMUECKUX BemmecTBax. M.: Hayka, 1982

315 c.

7. Tarep A.A. ®uznyeckas xumus nonumepos. M.: 1968, -320 c.

8. CnpaBouHo-uHpopManoHHas cuctema «KOHCYJIbTaHT-TUTIOC)

9. CripaBouHO-HH(pOpMaIMOHHas cucteMa «I"apaHT»

B ToMm uncnie coBpeMennbie mpodeccuoHaIbHbIE 0a3bl TaHHBIX

Ne HaumeHnoBanmue
u /;1 3JIEKTPOHHOTO Kparkas xapakTepucTuka Anpec caiita | YciaoBus qocryna
pecypca
DNEeKTPOHHBIE BEpPCUH 885898 momHbIX ABTOpH30BaHHBIi
TEKCTOB JHCCepTalii W  aBTOpedeparoB u3 http://www.dis | ocryn -
1 9B/ PI'b P HCKOI i
dbonma OCCHICKOM TOCYIAPCTBEHHOH | ¢ 1] 1y GUOIHOTEKH (%
O6ubnmoTeKn 112-113)
ABTOpUTETHAS HoJMTEMaTHYeCKast -
«Web of p http://www.isi
. pedepaTuBHO-OMOIHOTpaduIecKast u Hoctyn mo  IP-
2 Science» .. | knowledge.co
(WOS) HayKoMeTpHuyeckass 0a3za JaHHBIX, B KOTOPOH Yy aapecam KBI'Y
UHAEKCUPYIOTCS 0KOJI0 12,5 ThIC. XKypHAIOB -
Sciverse PedeparuBHas u ananmurnueckast 6aza JaHHBIX,
Scopus cojiepKanias 21.000 PETIEeH3NPYEMBIX
3 u3gareaberBa | xkypHaios; 100.000 kaur; 370 kHMxKHBINA cepuid | http://www.sc | Hoctym 1o  IP-
«JIb3eBUP. (mpoporpkatomuxcss  W3AaHui); 6,8  MIH. | opus.com anpecam KBI'Y
Hayka u JTOKJTaJIOB U3 TPYIOB KOHGEpEHINUH
TeXHOJOTHI»
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http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://www.scopus.com/
http://www.scopus.com/

DNeKTpOHHAS OoubmmoTexa Hay4YHBIX
MyONUKauil - TOJHOTEKCTOBBIE BEPCHH OKOJIO
Hayunas 4000 wHOCcTpaHHBIX W 3900 oOTE4EeCTBEHHBIX
JJIeKTPOHHAsT | HAYYHBIX JKypHaJIOB, pedepatsl myonukanuit 20 | http:/elibrary. .
4 [TonHerit noctyn
onbéamoTeKa TBICSY KYPHAJIOB, a TaKKe omucaHus 1,5 MiH. | ru
(H9B PO®H) | 3apyOexHBIX U poccuiickux auccepraruii. 2800
POCCHIICKMX JKypHaJlOB Ha OCc3BO3ME3IHOM
OCHOBE
HanwmonanbHas HHPOPMALUOHHO- ABTOpPU30BAHHBIH
aHATUTHYECKass CUCTEMa, aKKyMYJIHPYOIIas nmocrym. [lo3Bosser
TRR— Oonee 6 MIJUIMOHOB MYOJUKAINA POCCHICKIX JIOTIONTHSTD u
5 Science Index | 2BTOPOB, @  TaiKe nHpopMmanmio 00 wx | http:/elibrary. | yTOUHATH CBeIEHUS
(PHHII) muTupoBaHun w3 Oomee 4500 poccuiickux | ru 0 Iy OIUKAITUAX
JKypHaJOB. Y4EHBIX KBI'Y,
HMETOIINXCS B
PUHI]
OOBeIMHEHHBIH 3JEKTPOHHBIN KaTajaor (GoHI0B
HanuonaanHas N N Hoctyn c
poccuiickux OubInoTeK, conepxaniuii 4 331 542
3JIEKTPOHHAS 3NIEKTPOHHOTO
6 3JIEKTPOHHBIX TOKYMEHTOB 00pa30BaTeIbHOrO U | https://H30.pd
6H6J'II/IOT€K3 HAY4YHOI'o XapakTepa 1o pa3jIndHbIM OTpPaCIsAM IUTATILHOTO 3ana
PI'B ey NApAIEpR HO P P 6u6muotexu KBI'Y

7.3. Ilepuoguveckue u3IaHusi

1. IToBepxHOCTH (3KypHamN)

2. ®u3uKa TBEpAOro Tena (3KypHan)

3. ®u3uKa U TEXHOJIOTUSA MOJIYIIPOBOIHUKOB (KypHA)

4. XypHan skciepuMeHTAIbHON 1 TeOpeTUYecKor (GU3HKHU (GKypHAaIT)

7.4. UnTepHeT-pecypcebl
http://www.rsl.ru

http://www.school-ioffe.ru

http://www.wikipedia.ru

http://techlibrary.ru/

http://www.en.edu.ru/catalogue/ - oOpa3oBaTesIbHBINA OPTAI

M NS

7.5. MeToanuecKkue yKa3aHusl M0 MPOBEIEHHI0 y4eOHbIX 3aHATHII M OPraHu3aluu
CaMOCTOATEIbHOI PadoThI CTyAeHTA

MeToanyeckue peKOMEHAAUMHU K YTEHUIO0 JIEKIHM .

Metoanyeckre peKOMEeHIalu O0IEro XapakTepa IO MPOBEACHUIO YYeOHBIX 3aHATUN U
OpraHu3aluHi CaMOCTOATENbHOM paboThI CTYIEHTOB I0CTATOYHO XOPOIIO pa3paboTaHbl MHOTMMU
OTEYECTBEHHBIMH M 3apyOeXHBIMH aBTOPaMH, B TOM YHCIIE C YYETOM KOMIETEHTHOCTHOIO
MOJX0/1a MPH OpraHU3alMi 00pa30BaTENIbHOTO MPOIlecca, OCHOBAHHOIO Ha  JIEATENbHOCTHOM
MOJIeJIM TOATOTOBKM BBINYCKHMKA By3a. XapaKTepHOH 0COOEHHOCTHIO peanu3anuu
JeSITeIbHOCTHON MapaJurMbl 0Opa30oBaHMsl SIBISETCS YMEHbILIEHUE TPYJOEMKOCTH ayIUTOPHON
paboTBl M COOTBETCTBYIOIIECE IMOBBIIMIEHUS TPYIAOEMKOCTH CaMOCTOSITEIHHOW paboThl. Paboumii
yueOHBIA TIUIaH  JUIS OakalaBpoB IO HAIpPaBJICHUIO TMOATOTOBKU «DJIEKTPOHUKA H
HaHoanekTpoHukay B KBI'Y, npexycmarpuBaer 06beM KOHTaKTHOH paboTel mpumepHo 47% OT
o0miell TPYAOEMKOCTH IUCHMIUIMHAPHOM MOATOTOBKU. B Takux ycIOBHAX HMEET MeCTO
MOBBIIIIEHUE POJIH, 3HAYUMOCTH U 00BEMOB CaMOCTOATENBHOM pabOoThI CTYIEHTOB, PH U3YYEHUHU
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JAaHHOM AUCIHUIUIMHBL B TO ke Bpemsi ydeOHas (KOHTakTHasi) paboTa, MO-TIPeKHEMY, JTODKHA,
0€3yCIIOBHO, BBITIOJHATh CUCTEMOOOPA3yIOIIYI0 POJIb, 0OCCTICUnBasl PETYJISIPHOCTh U IIEJIEBYIO
HAIPaBIEHHOCTh 00pa30BaTEIbHOM NEATEIBHOCTH 110 JTaHHOM TUCIUILINHE.

OcHoBHbIMU (hOpMaMU OpraHu3aluK Y4eOHBIX (ayJIUTOPHBIX)3aHATHUH MO IUCHUIUIMHE
SBIISIIOTCS JICKIIMU U TAOOpAaTOPHBIE 3aHSATHS.

[Ipu MoOAroTOBKE JIEKIMOHHBIX 3aHATHHA MpEnoaBarelb JOJDKEH ONpPEACTHTh IeTd U
3aaun JIEKIMK, pa3paboTarh IUIaH MPOBEACHUS JIEKLWUH, OCYIIECTBUTh TOAOOp JIUTEPATypHI
(03HAKOMJICHHE C TEPUOJUYECKUMHU H3JaHUSMH II0 TeMe JIKIHH), 0TOOp HEoOXOIUMOro M
JIOCTaTOYHOTO M0 COJAEpKaHUI0 yueOHOTro MaTepuana. JIektop ompesenser METobl, IPUEMBI U
CpelCTBa MOJJCpXKAHUS HHTEpeca, BHUMAHUS, CTUMYJIMPOBAHHS TBOPYECKOTO  MBIILICHUS
CTYJICHTOB.

Jlexuusi 10JKHA BKIJIIOYATh B KAUECTBE 3TANoB (OPMYIUPOBKY TEMbI JICKIIHM, epeYeHb
BOIIPOCOB, M3JIOKEHHWE BBOJHOW YACTH, OCHOBHOM YacTH, KpaTKHE BBIBOJBI MO KaXIOMY
pPaccMOTPEHHOMY BONPOCY U PEKOMEHIAIMH JINTEPATYPHBIX MCTOYHHUKOB TIO H3JIaraeMbIM
BompocaMm. Ecnu  ouepenHoe 3aHATHE SBISCTCS NPOJOIDKCHHEM — HPEABLAYIIEH JEeKIHH,
1enecoo0pa3Ho  KpaTko chOpPMYIHPOBATH TONYUYEHHBIE paHee Pe3ysIbTaThl, HEOOXOMMBIE IS
MOHMMAHUS M YCBOGHHUSI U3Yy4aeMbIX BONPOCOB. B 3aKIIIOUNTENBHON YaCTH JIEKIMH KETaTeIIbHO
00001uT, HanboJee BaXKHBIC U CYIIECTBEHHbIE MOMEHTHI JICKIIUHU, CIENaTh BBHIBOJIBI, a TAKXKE
chOopMyIUpOBaTh 33724 JIJIsl CAMOCTOSITEILHON pabOThl CTYACHTOB U yKa3aTh PEKOMEHIYEMYIO
autepatypy. Llenecoobpa3Ho Takke BBIACIUTH BpeMs UIsl OTBETa HAa BOMPOCHI CTYAEHTaM W
BO3MOYKHYIO IUCKYCCHIO TIO U3JI0KEHHOMY MaTepHaty Ha JCKIHH.

ConeprxaHue JEKIMH 10 TaHHON AUCIUILTAHE JOJDKHO COOTBETCTBOBATH TUAAKTHYECKHM
OPUHIUIIAM, KOTOphIE OOECIIEYMBAIOT COOTBETCTBUE H3JIaraéMOro MaTepuaja Hay4HO-
METOJAMYECKHMM OCHOBaM MENarormyeckor JesTenbHOCTH. (OCHOBHBIMH W3 HHUX SIBIISIOTCS
[IEIOCTHOCTH , HAYYHOCTh, JOCTYITHOCTh, CHCTEMAaTHYHOCTh M HATJISTHOCTb.

D¢ heKTUBHOCTB JEKIIMH MOXKET ObITh MOBBIIIEHA 32 CYET PALIMOHAIBHOT'O UCTIOJIb30BaHUS
TEXHUYECKUX CpeacTB. KOMIJIEKTBI TEXHUUECKUX CPEJICTB HEOOXOIUMO TOTOBUThH K KaXJIOH
JIEKIMU 320JIaTOBPEMEHHO, HE NIeperpyxas UMU ayJIUTOPHIO.

CymectByeT Kiaccuukaius JeKIUil M0 TUIIaM U METOJlaM HUX IpOBeJeHHs (BBOJHAs,
YCTaHOBOYHAs, TMPOTpaMMHasi, 0030pHAas, UTOroBas M 1p.). [IpuM H3I0KEHUH TPOTPAMMHOTO
Marepuaja 1o JAaHHOW IUCHWIUIMHE Ha JIGKIHUAX PEKOMEHIYeTCS HIMPOKOE HCIOIh30BaHUE
cpeacTB MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHojorun (UKT) u ayano-BHIEOTEXHHKH.
[ToaroToBka BUIEO — JIEKIMU COCTOUT B NEPEKOAMPOBAHUH, NIEPEKOHCTPYHUPOBAHUN YISOHOMH
UHGOPMALIMU [0 TEME B BU3YAJIbHYIO (OPMY ISl MIPEIbSBICHUS CTYACHTaM 4epe3 TEXHUUECKue
cpeacTBa O0yYEHHSI WM CXEMBI, PUCYHKH, YEPTEXKH.

MeTtoanyecKkue peKOMEeHAAlMHU 110 NPOBEACHUIO J1a00pPaTOPHBIX 3aHITHH.

JlaGopaTopHble 3aHATHS JOJDKHBI obOecrieuynBaTh (OPMUPOBAHME, TPEXKAE BCETO,
KOMITOHEHTOB «yMETb)» U «BIIaI€Th» 3a/IaHHbIX TUCIHUIUIMHAPHBIX KOMIEeTeHINH. JlabopaTopHbie
3aHATUA MO JUCLUIUIMHE  JIOJDKHBI OBITh OpPUEHTHPOBAHBI, KakK IpaBWJIO, HAa pELIECHUE
MPaKTUYECKUX 3a/1a4, B OyAymiei npodeccuoHaIbHON 1eATEIbHOCTH C UCIIOJIB30BaHUEM CPEJICTB,
METOJI0B, METO/IMK, IIOJIXOJI0B, AITOPUTMOB M MOJIENIEH, N3JI0’KEHHBIX HA JIEKIUAX U BBIHECEHHBIX
Ha CaMOCTOSTENIbHYIO paboTy.

OnHoi U3 rIaBHBIX LieNel Tab0paTOPHBIX 3aHATHH ABIsETCS YriyOJieHue, 3aKperieHHe 1
HaunOoJiee MOJTHOEe YCBOCHHE TOI0 MaTepualia, KOTOPbIi OblJT OCBEIIECH Ha JEKIMU UK 3aJaH JUIs
CaMOCTOSITEIBHOTO U3yUEHUSI.
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VYcnex 1a00opaTOpHBIX 3aHATHI O JUCIUIUIMHE 3aBHCUT OT Ka4eCcTBA MOJATOTOBKU K HEMY
npenogaBarens U cTyaeHToB. Ha nabopaTopHbIX 3aHATHSAX IMpernojaBaTelb JOJKEH CO37aBaTh
TBOpUYECKYIO, pabouyio atmocdepy B gaboparopuu, HaIMpaBICHHYI0 Ha CTUMYJIUPOBAHUE
MPAKTUYECKON NEATEIbHOCTH, a TaK € MOMCKOBOM, HCCIENOBATENbCKOW U aHATUTHYECKON
JESTEIILHOCTH 10 TeMaTHKe 3aHATHH. Heo0XoaumMo pa3BUBaTh U MOOMIPATH CAMOCTOSTEITLHOCTh
oOydaromuxcsi B (hOPMHUPOBAHWH BBIBOJIOB, CJICAYIONIMX M3 PE3YIbTaTOB HM3MEPCHHH U HX
00paboTKH, NOOMBATHCA WX BHHUMATEIHHOTO M KPHUTHYECKOTO OTHOIICHUS K TIOJYYCHHBIM
pe3yabTaTam.

OpanuM W3 moKazaTeseld XOpouled opraHu3aluu JaOOPaTOPHBIX 3aHITUN SBISETCS
aKTHUBHAas paboTa cTyJAeHTOB. [Ipu 3TOM O4YeHb Ba)keH MOJUIMHHO HAay4YHBIM aHAINU3 PE3YJIbTAaTOB
MPAKTUYECKUX PAa0OT, CBA3AHHBIX C OOJACTHIO W BUIAMH MPOQPECCHOHAIBHON NeATeIbHOCTH
BBIIYCKHUKOB 10 HAMPaBJICHHUIO MOJATOTOBKU «DJIEKTPOHUKA U HAHODJIEKTPOHUKA»

MeTtoauyeckue peKOMeH/IallMHU 110 OPraHU3ALMH CAMOCTOSITeIbHON padoThl

CamocrosiTennbHass paboTta OOydYaOMIMXCS - CIHOCOO AaKTUBHOTO, IeJeHANPaBICHHOTO
nproOpeTeHNs CTYJICHTOM HOBBIX JJISl HETO 3HAHWN M YMEHHH 0€3 HeMOCPEICTBEHHOTO y4acThs B
3TOM TIpolecca mpenoaasareneil. [oBbilieHre POl caMOCTOSATENbHON paboThl 00yYaroIIMXCs
[IpY MIPOBEICHUU PA3IUYHBIX BUJIOB YUEOHBIX 3aHATUN MPENOIaraer:

- ONTHUMH3ALMIO METOJ0B OOyuYeHHs, BHEIpPEHHE B Y4YEOHBIM MPOIECC HOBBIX TEXHOJOTHMA
oOydeHHs, TMOBBIMIAIOUIMX T[POU3BOAUTEIBHOCTh TpyAAa MpenojaaBaress, AaKTUBHOE
UCTIOJIb30BaHUE HHPOPMALIMOHHBIX TEXHOJIOTHH, TO3BOJISIONIMX 00yJaromeMycs B y100HOe
JUTSL HETO BpeMsI OCBaMBaTh yueOHBIN MaTepHal;

- HIMPOKOE BHEIPEHUE KOMIIBIOTEPU3NPOBAHHOTO TECTHPOBAHNUS;

- COBEPILICHCTBOBAHNE METOAUKH IIPOBEICHUS TPAKTUK U HAYYHO-UCCIIET0BATEIBCKON pabOTHI
00y4aromuxcsi, TOCKOJIbKY HIMEHHO 3TH BU/IbI YI€OHOH pabOoTHI B IIEPBYIO OYEpPEIb TOTOBAT
00y4aroIuxcst K CaMOCTOSTEIbHOMY BBIITOJHEHHIO MTPO(ECCHOHAIBHBIX 33a4;

- MOJIEpHM3AIMIO CHUCTEMbl KYpCOBOTO M AMIIJIOMHOTO NMPOEKTUPOBAHMS, KOTOpas JOJDKHA
HOBBIIIATH POJIb CTYJIEHTA B MOJ00PE MaTepHaia, MOUCKe MyTell pereHus 3a1a4.

CamocrosarenbHass paboTa NPUBOAUT CTYAGHTAa K IMIOJYyYEHHIO HOBOTO 3HAaHUf,
YIOPSA0YEHHIO U YTIIyOJICHNIO UMEIOIIMXCS 3HAHUN, POPMHUPOBAHUIO Y HETO PO(HECCHOHATTBHBIX
HaBBIKOB U yMeHu. CamocTosiTenpHast paboTa BBITOIHAET Pl G YHKIIAN:

- pa3BUBAIOIYIO;

- UH(OPMAaLIMOHHO-00Y4a0IIlyIO;

- OPUEHTHUPYIOUIYIO U CTUMYJIHPYIOLIYIO;

- BOCIIUTHIBAIOIILYIO;

- UCCIIEI0BATENbCKYIO.

B pamMkax Kypca BBINOIHSAIOTCS CIEAYIOIINE BUIbI CAMOCTOATENbHOM padoThI:

1. TIpopaboTka yueOHOTO MaTepuaia Mo KOHCIIEKTaM, Y9eOHOH U HAy4YHOH JTUTEpATypeE,
METOJAMYECKHM PEKOMEHAANUsAM (UII TOITOTOBKH K JaOOpaTOPHBIM 3aHATHSIM, TECTaM,
KOJJIOKBHYMaM U TIPOMEXYTOYHOH aTTECTaIlnN ),

2. PerynspHoe caMOTeCTUPOBAHHE U CAaMOIIPOBEPKA IO BOIIPOCAaM Ha 3K3aMeH (3a4er);

3. CamocrosTenbHas HOUCKOBO-UCCIeI0BaTeIbCKas paboTa Mo U3y4aeMoi AUCHUTUINHE
C HCHOJBb30BAaHHWEM JIIOOBIX BHUAOB MCTOYHMKOB HH(POpManuu (B TOM 4YHCIE U HOBBIX
UH(POPMALIMOHHBIX TEXHOJIOTHH).

CryneHTaM peKOMEHIYyeTCsl ¢ caMOro Hadajga OCBOGHMs Kypca paboTaTh ¢ y4eOHBIM
MaTepHajJIoM M BONPOCAMHU K MIPOMEKYTOUHON aTTecTaluu B (hopMe MOATOTOBKH K OYEPETHOMY
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1a00paTOPHOMY 3aHATUIO M KOJUIOKBUYMY. IIpu 3TOM akTyanusupyroTcs UMEIoLecs 3HaHus, a
TaKXke co3maercss 0aza A YCBOGHHsS HOBOIO MaTepuaia, BO3HHKAIOT BOIPOCHI, OTBETHI Ha
KOTOpBIE CTYJEHT M0JIy4acT Ha 3aHATUSAX.

IIpu ocBoeHMM Kypca CTYIEHT MOXKET IOJb30BAThCS OMOIMOTEKOM By3a, KOTOpas B
NOJHOM Mepe o0ecrieueHa COOTBETCTBYIOUICH JIMTepaTypoil. 3HAYMTENbHYIO IOMOIIL B
MOJAFOTOBKE K OYEPETHOMY 3aHATHIO MOXET OKa3aTh KPAaTKUN KOHCIEKT JEeKIUil. OH K€ MOXET
UCIIONIBb30BaThCS U I 3aKpeIuleHus: HoBoro Martepuana. CamocrosarenbHas paboTa CTyIEHTOB
IpeyCMOTPEHA YUeOHBIM IUIAHOM M BBITIOJHSETCS B 00s13aTenbHOM nopsiake. I1o HeoOxoaumocTu
CTYAEHT MOXET 00pallaThcs 3a KOHCYIbTALUEH K MPENoAaBaTeNo.

JUis ycrnemHoi OpraHu3alliid CaMOCTOSITENbHON paOOThl BCE AaKTHBHEE INMPUMEHSIOTCS
pa3sHooOpa3Hble 00pa3oBaTeNIbHBIE pecypchl B ceTH VIHTepHET: CUCTEeMbl TECTUPOBAHMS IIO
pasiMYHbBIM  00JacTsAM, BHUPTYaJIbHbIE JIEKLMH, Ja0OpaTOpUM, MPU OSTOM IOJIb30BATEIIO
JOCTAaTOYHO MMETh KOMIIBIOTEp M MOJKIOYeHHe K MHTepHeTy [uis TOro, uyToOBI CBS3ATHCS C
IpenojaBaTesieM, peliaTh BhIYUCIUTENbHBIE 33/1a4d U NOJdy4yaTh 3HaHus. Mcnonbs3oBanue cereit
YCUJIMBAET POJIb CAMOCTOSITENIFHONW pabOTHl CTyIEHTa W TO3BOJISCT KapIUHAIBHBIM 00pa3zoM
U3MEHUTh METOAMKY mpernoaaBaHus. CTyIeHT MOXET IOoJy4yaTh BCE 3aJaHMsl U METOAUYECKUE
YKa3aHHs YEpEe3 CEpBEp, YTO JaeT €My BO3MOYKHOCTb IIPUBECTH B COOTBETCTBUE JINYHBIC
BO3MOXKHOCTH C HEOOXOAMMBIMU Il BBINOJIHEHHUs paboT Tpynosarparamu. CTyAEeHT HMeeT
BO3MOKHOCTb BBIIIOJHSTE PabOTy A0Ma UM B ayIUTOPHH.

Bbosbioe BocnuTaTenbHoe U 00pa30BaTEIbHOE 3HAUEHHE B CAMOCTOSITEILHOM Y4eOHOM
TpYZAE CTyJEHTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YXAA€T U MOJIEPKUBAET BHUMaHNE
U UHTEpPEC, MOBBIIIAET aKTUBHOCTh MaMATU U MBILUICHUS, T03BOJSET CTYAEHTY CBOEBPEMEHHO
OOHApY)KUTh M YCTPAHUTH JOIYIICHHbIE OIMMOKHA WM HEIOCTaTKH, OOBEKTUBHO OIPENEIUTh
YPOBEHb CBOMX 3HaHUH, IPAKTUYECKUX YMEHHM.
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8. MaTepuajibHO-TeXHUYECKOE o0ecnevyeHne JUCHUIIMHBI

JleknuM 1o IUCHUILIMHE TPOBOAATCS B Ay IUTOPUH, OCHAILEHHON BUACONPOEKTOPOM HIIN
MHTEPAKTUBHOMN JOCKOH, a TaK e HOyTOYKOM C BO3MOXKHOCTBIO BbIX0/1a B ceTh «VIHTEpHET».

JlaGopaTopHbIii NMPaKTHKYM TPOBOAWTCS B Y4eOHO-HaydHOH sabopatopun Ne 212
CKaHUPYIOLIEH 30HA0BOM MUKPOCKOIIUH, B KOTOPOW pa3MEILEHbI:

- Cnenuanu3upoBaHHbIN MAKET AJIsi MOJACIMPOBHUS M YMCIECHHBIX pacueToB Labview,
Maple, Matlab

-ITaxeT npuknaausix nporpamMm Microsoft Office

-CB000HO pacmpocTpaHsieMble MaKeThl mporpamm: apxuBatop WinRAR, nporpamma
115t paboThl ¢ pdf-nokymenramu AdobeReader.

CryneHTsl MMEIOT JHOCTYyI dYepe3 cerb «MHTepHeT» K eAMHOMY 00pa30BaTeIbHOMY
noprany, TIJ€ B OTKPBITOM JOCTylle pa3MelleHa Yy4eOHO-MeTOAMYEecKas JIMTeparypa,
paspaborannas corpynnukamu KbI'Y u cotpynnukamu Beaymux BY3os Poccun.

Jnsi CTyNEHTOB C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI CO3JIaHbI CIEIHATbHBIE

yCIIOBUS AJIS TOJTydeHHs 00pa30oBaHus. B 1ensx 10CTymHOCTH OIy4€eHus BbICILIEro 00pa3oBaHus
10 00pa3zoBaTeIbHBIM IPOrpaMMaM MHBAIMIAMH M JIMLAMH C OTPAHUYEHHBIMU BO3MOKHOCTSAMU
3I0pOBbsSI YHUBEPCUTETOM OOecrieunBaeTcs: 1) ampTepHaTHBHAS BepcHs O(QUIMAIBLHOTO CaliTa B
cetu «MHTepHeT» I8 Cla0OBUAALIMX; 2) TPUCYTCTBHE AaCCUCTEHTA, OKa3blIBAIOLIETO
oOyyaromiemycss HEOOXOJUMYK MOMOIIb; 3) Ui MHBAIMIOB M JIML C OTrPaHUYEHHBIMU
BO3MOXHOCTSIMM 3[I0POBbsl IO CIyXy - AYOJMpOBaHME BCIYX CIPAaBOYHON HH(pOpMaLUU O
pacnucaHuM y4eOHBIX 3aHATUH; oOecreuyeHHue HaAJIeKAMMU 3BYKOBBIMH CPEICTBAMU
BOCTIpon3BeaeHus uHpopMauu. s MHBaIMIOB M JIMIl C OTPAHWUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbsl, UMEIOIMX HApyLIEHHs ONOPHO-JABUIaTENIbHOIO ammapara, CO3JaHbl MaTepUalIbHO-
TEXHUYECKHE YCIOBUS OO0ECNEeYMBAIOIIME BO3MOXKHOCTh  OECHpEnsITCTBEHHOIO JIOCTYIa
oOydaromuxcsit B yueOHble NOMEIIEHUS, OOBEKTY MUTAHUS, TyaJeTHbIE U JApPYrue MOMELICHUS
YHMBEPCUTETa, a TakkKe NpeObIBaHMUS B YKa3aHHBIX IOMEIIECHUAX (HaJM4ue pPaCUIMPEHHBIX

JIBEPHBIX MIPOEMOB, TOPYUYHEN U IPYTUX MPUCTIOCOOICHHUIA).
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JIner u3mMeHeHuii (1onoTHeHnit) B padoyeii mporpaMmme JMCIHHIIIMHBI
«AHAJH3 HEKPUCTAJIMYECKUX BeleCTB METOI0M IM(PPAKIHH ObICTPBIX 3JIEKTPOHOB

10 HanpaBJeHUI0 NOAToTOBKH 11.03.04 D1eKTPOHUKA M HAHOIJIEKTPOHHUKA

Ha 202 -202 yueOHbIil 1o
Ilepeyenn
Ne i/ uemeHT (myHKT) PII/] BHOCHUMBIX IMpumeyanue
U3MEHEeHU

OO6cyxeHa U peKOMEH/IOBaHA HA 3aCeTaHuM Kadeapbl

JJICKTPOHUKH U III/Id)DOBBIX I/IHd)ODMaHI/IOHHLIX TCXHOHOFHﬁ,

poTokoJ Ne OT « » 202 T.

3asenyrommii kadeapoi /PIl.TemeB  /
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