degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: SHGKTpOHHKa
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy coctaBuiIu:

A.C. BarypuH, kaHJ. pu3.-mar. HayK
H.E. HukutuH, KaHa. ¢u3.-Mar. HayK, TOIEHT
E.I1. WemwH, n-p ¢pu3s.-mMat. Hayk, Ipodeccop
A.A. Uynpuk, kaHja. ¢pu3.-MaT. HayK

[Iporpamma obcyxneHa Ha 3acefjanny Kadeapsl aNeKTporukn 26.12.2023



AHHOTANMA

Kypc "Omnekrponuka" mnpeaHasHaueH IJisi CTYOCHTOB, oOOydaromuxcs 1o oOpa3oBaTebHOW Mporpamme
"DNeKTpOoHHKA, POTOHWKA M HAHOTEXHOJIOTHH" .

Llenap IUCHUIIINHBI:
n3ydeHue pU3nUECKUX OCHOB COBPEMEHHOH IEKTPOHUKH.

3anauu IUCLUILINHBL
3HaKOMCTBO C JIEMEHTaMH KOHCTPYKLIUH IEKTPOHHBIX IPUOOPOB U CHCTEM.
Nzyuenne ocHOBHBIX HcTOUHNKOB CBY-u3myuenus.

W3y4yeHne OCHOBHBIX HPUOOPOB, MCHONB3YEMBIX MJISI MONYYEHHS, IOIJEPKAHUS U HU3YUCHUS CBOMCTB
MaTepHajoB

[To pesynbTaram 0CBOEHUS AUCIUTLIUHBI CTYICHT JOJDKEH:
3HaTh:

TCOpeTH‘leCKI/Ie OCHOBBI OITMCaHUsA BBaHMOHCﬁCTBHﬂ AJICKTPOHOB C BCUICCTBOM U (bPISI/I‘{CCKI/Ie MEXAaHU3MbI UX
BO3HUKHOBCHUS B JICKTPUYCCKOM U MArHUTHOM I10JIAX.

YMeTs:

PaccuuthiBarh pacnpeaciacHue JICKTPUICCKOTO U MArHUTHOTO MoJicki B BAKYYMHBIX CUCTEMAX U BIIMAHUC OTUX
IoJIcii Ha ABWIKCHUC DJICKTPOHHBIX ITYYKOB.

Bnaners:

TCOpeTH‘leCKI/IMI/I MOACIIAMU, UCTIOJIB3YyCMbIMU JIJI1 paC‘IéTOB " OMUCaHUA PACHPCACIICHUA DJICKTPUICCKOTO U
MarHUTHOIO TOJICH B BaKyyMHBIX CUCTEMAX, U BIUAHUEC DTUX ToJIe Ha IBHKCHHUE 3JICKTPOHHBIX ITYYKOB.

OcHoBHOE coniep)kaHne JUCIUILTMHBI U3JI0KEHO B CIEAYIONINX pa3aenax:

. [IpencrapneHrs 0 KBAHTOBBIX CBOMCTBAX AJIEKTPOHA.

. CootHomienne HeonpeaeneHHocTe [eitzenbepra.

. 3agada 00 HMEKTPOHE, HAJICTAIONIEM Ha MIPSIMOYTOJIbHYIO TIOTEHIIHATIBHYIO CTYHICHBKY.
. HepaznuuumocTs a5ieMeHTapHbIX YacTUll ¥ IpuHLUN 3anpeTa [laymu.

. DJIeMEHThI 30HHOH TeOpUH KPUCTAIIIMYECKOIO TBEPAOIO Tea.

. Kinaccudukarys TBepabIx Tes1 MeTalIbl, TUIEKTPUKH, TTOIYIIPOBOIHUKH.

. DOHepreTuyeckas JuarpaMma TBEPJOE Te0-BaAKyyM.

0 3 O L AW~

. TepmoanexTpoHHast SMHCCHSI B BAaKyyM M3 METAJUIOB U TOJIYTIPOBOAHUKOB.

9. IIpyHIUIIBI TEPMOIMHUCCHOHHOTO IPE0Opa30BaHMsI YHEPTUH.

10. OcHOBHBIE THIIBI TEPMOAIEKTPOHHBIX KaTOJIOB M UX XapaKTEPUCTUKH.

11. ®oTodNnEeKTPpOHHAS SMUCCHS.

12. ABTO3/EKTPOHHAS SMUCCHSI.

13. ITpubopsl, npegHa3HAUCHHBIE AJIST UCCIIEOBAHNHI MOBEPXHOCTH TBEPBIX TEJI.
14. TloBepxHOCTHAsA HOHU3AIHSI.

15. Bropuunas snextpoHHast smuccus (B33).

1. lean u 3apa4n

Heab AuCHUILITMHBI
- n3y4eHue (pu3n4ecKux OCHOB COBPEMEHHON 3IEKTPOHUKH.

3agaun AUCHMIIHHBI
- 3HAKOMCTBO C 3JIEMEHTAaMH KOHCTPYKLIUH YICKTPOHHBIX IPUOOPOB U CUCTEM;
- U3y4eHHe OCHOBHBIX UCTOYHUKOB CBY-n3nyuenus;

- U3y4€HHE OCHOBHBIX MIPUOOPOB, MCIIOIb3YEMbIX UIS MOIYUYEHUS, TONICPKAaHUI M U3YUEHHUs] CBOHCTB
MaTepraos.



2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsuiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIICI0OBAHUM IS peIlleHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.1 3naer npuHOMIILEI PabOTHI M JHANa3oHbl pabounX
napamMeTpoB HCIOIB3YEeMOT0 HayYHOTO 000pYy/IOBaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBAaTh TOYHOCTh MNPHUONMKECHHBIX aHAJIUTUYECKHX
METOJOB BBIYUCIICHUH

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYHCIHUTEIHHOU
CIIO)KHOCTH  HCIIONB3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.2 3HaeT UCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IOTPEIIHOCTH  M3MEPEHHH U
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

[IK-4.1 3naer ymnciieHHbIE MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOAENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

YMETB:

- TCOPCTUYCCKUC OCHOBBI OIIMCaHUA B3aMMO/JICCTBHS OJICKTPOHOB C BCUICCTBOM H (1)I/ISI/ILICCKI/IC
MCXAaHU3MbI UX BOSHUKHOBCHUS B QJICKTPUYCCKOM U MAarHuTHOM I10JIAX.

- paccuuThIBaTh PACHPEICICHUE DJICKTPUUYECKOTO MU MAarHUTHOTO IOJIEH B BaKyyMHBIX CHUCTEMax M
BIIUSTHUE 3TUX T0JIeH Ha JBUKECHHE ANEKTPOHHBIX MTYYKOB.
BJIAJIETD:

- TCOPCTUYCCKUMHU MOICIIAMHU,

HUCTIOJIb3YCMbIMU  JJIA paC‘IéTOB n OIHUCAaHUA PACHPCACICHUA

SJICKTPUICCKOTO U MAarHuTHOI'O IoJieki B BAKYYMHBIX CUCTEMAX, U BIIUSAHUC 3TUX MoJIe Ha JBH)KCHUE

OJICKTPOHHBIX ITYYKOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 [IpencraBineHnss 0 KBAaHTOBBIX CBOMCTBaX 4 6
JNEKTPOHA.
) CootHomeHne HEOIpeIeIeHHOCTEN 4 4 6
I'eitzenoepra.
3amaua 00 DJMEKTPOHE, HAJETAIOUIEM Ha
3 MIPSIMOYTOJEHYTO MOTEHIUATIEHYIO 6 4 6
CTYIICHBKY.
4 Hepa3nunauMocTh 371eMEeHTapHBIX YacTHIL 6 4 6
u npuHIMI 3anpeta [laymm.




5 OneMeHTHI 30HHOM Teopuu 6 4 6
KPUCTAJUIMYECKOTO TBEPIOTO Tea.

6 Krnaccuduxkanusi TBEpAbIX TET METaLIbI, 4 4 6
JMJIEKTPUKH, OTYIPOBOTHHUKH.

7 DHepreTuyeckas JuarpaMMma TBEpHOe 4 6 9
TEJI0-BaKyyM.

Hroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiiam)
Cemectp: 3 (Ocennuii)
1. IlpencraBieHns 0 KBAHTOBBIX CBOMCTBAX AIICKTPOHA.

l'mnore3a Ilmanka. I'mmoresa ne-bpoiins (BonHoBas rumoresa). IlpuHumn coorBercTBusi bopa.
KopnyckynsipHO-BOJIHOBOM Jtyanu3m.

2. CooTHomenue HeonpeeneHHoctei [eitzenbepra.

CpoiicTBa CBOOOIHBIX 3JIEKTPOHOB B Bakyyme. Bomubl ne-bpoiins. Ypasuenue Illpenunrepa B
JNEKAapTOBBIX KOOpAMHATAX JJIs OJHOW YacTHLBI M JUISI CHCTEMBl W3 JBYX Ppa3JIMYHBIX YacTHL.
MHoro4yacTuyHas ¥ OAHOYACTHYHAS BOJHOBBIE (QYHKIMH, UX (Gu3HUecKuii cMmbica. CTanmoHapHbIE
cocTosHus. PazpemieHHble ypoBHU dSHepruu. BonHoBas ¢yHKUUS 3JEKTPOHA, HMEIOLIETO
MOCTOSHHYO MTOTEHIMAIBHYIO SHEPTHIO. | paHUYHbIE YCIOBUS U1 BOJIHOBOM (DYHKIIUH.

3. 3amaua 00 >IEeKTpOHE, HAJIECTAIOUIEM Ha IPSMOYTOJIbHYIO TOTEHIIMAIBHYIO CTYIICHBKY.

Hanbapeeproe orpaxkenue. [IpoHMKHOBEHHWE KBaHTOBOW 4YacTHIBI 1MOJ Oaphep. TyHHEIbHBIH
apdekr. TouHoe BBIpaXKEHUE TSI TPO3PAYHOCTH MPSIMOYTOJIBHOTO MOTEHIMAIBLHOTO Oapbepa
KOHEYHOU MUpUHBL. [IpnbnrmkeHHOe BhIpasKeHHUE IS TPO3PAYHOCTH Oapbepa MPOU3BOIBHON (POPMEL.
[Tpo3pagHOCTH TPEYTOIBLHOTO Oapbepa.

4. Hepa3J'II/I‘-II/IMOCTB QJICMCHTAPHBIX YaCTHUI U IIPUHIIUII 3aIIpCTa Haym/l.

Krnaccuueckre yactuisl; KBaHTOBbIE YacTHIBI (pepMuoHbl U 6030HBI). Cratuctuka depmu-upaka.
Oynknus pacnpenencuus Depmu-/Iupaka, ee cpoiictBa, rpaduk ¢yHkimuu. CBs3b CTaTUCTHKU
®epmu-upaka c KinaccHueckoi crarucTukod bombimana. Ypoenp Pepmu, ero (uznyeckuit
cmblcil. Haxoxnenune ypoBHs @epMu B MOJEIBHBIX JBYXYPOBHEBBIX 3a/lauax; 3aBUCUMOCTb
oJIokeHus ypoBHs depMu OT TEMIEPATYPBHI.

5. DaeMeHThI 30HHOU TCOPHUU KPUCTAJUIMICCKOIO TBEPAOTO TCA.

OHeprernyeckue 30Hbl. KBaHTOBBIE YKcTa: HOMEP 30HBI U KBazuuUMIyisc. Ilepruon sHepreTuueckoit
30HBl B IIPOCTPAaHCTBE KBazuuMmiyibcoB. llpeacraBnenue o 3oHax bpuwiitosna. Komuuectso
3NIEKTPOHHBIX COCTOSIHUM B OAHON 3HepreTHYeckon 30He. DQPQeKTHBHas Macca B IKCTpEMyMax
JHEepreTUdecKux 30H. 3ampelieHHas 30Ha. IlepexpsiTue 30H.

6. Kinaccugukanus TBepabIX TeN METAILIbI, JUIIEKTPUKH, OTYIPOBOJHHUKH.

CoOcTBeHHBIN, TOHOPHBIM M aKIECNTOPHBIN MONIYNPOBOAHUKHA. YpoBeHb DepMu U pabora BhIXO/Aa
SNIEKTPOHOB JJIsl MeTajla, COOCTBEHHOTO MOJYIMPOBOJHHKA, IOHOPHOTO IIOJIYIPOBOAHHUKA,
aKUENTOPHOIO IMOJIYIPOBOJHHUKA. 3aBUCUMOCTb ypoBHS depMmu OT TeMmIieparypbl Ul METalJIOB U
MOJTyTIPOBOJHUKOB.




7. DHepreTudeckas JuarpaMma TBEpAOE TEI0-BaKyyM.

[lorenumaneHplii Oapbep Ha TpaHMLE pasdelia METaUI-BaKyyM. YPOBEHb DJHEPIMU BaKyyMa.
KonTtaxtHas pasnocts noreHunanos (KPII) Mexay aBymst IpOBOISAIIMMHU TETaMH, HAXOSAIIMMUCS B
JIeKTpuYecKoM KoHTakTe; npupoaa KPII. Meronsl n3aMepeHuss KOHTAaKTHON pa3HOCTH MOTEHLUAJIOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VY4eGHble 1a00paTOPHH, OCHAILICHHBIE CHICIMATN3UPOBAHHBIM SKCIIEPUMEHTAIBHBIM 000PYI0BaHUEM,
[IpeJHa3HAYEHHbIM Ul IPAKTUKyMa 110 3JIEKTPOHUKE.
VY4eOHble ayIUTOPUH, OCHALLICHHBIE YUEHNYECKON JOCKOH, IPOCKTOPOM, SKPAHOM.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
Jluteparypa Bolgaercs Ha kadenpe:

1. OcHOBBI BakyyMHOU TeXHHUKH: yueO. mocobue 1 By3oB / E. I1. Lllemwun ; M-Bo o6pazoBanus Poc.
®deneparun, Mock. ¢u3.-texH. uH-T (roc. yH-T) .— M. : MOTH, 2001 .— 124 c.

JomnonHurenbHas aureparypa
Jluteparypa Bolgaercs Ha kadenpe:

1. Bakyymusbie Texnonoruu: yue0. mocobue s By3os/ E. I1. lllemun .— Jlonronpynuasrii : UHTEIEKT,
2009 .— 504 c.

2. ABroanekrpoHHast smuccus. [IpuHnunel u npubopst: yued. nocodue ams By3os/ H. B. Eropos, E. I1.
Memmn .— Honronpyasstii : Uatemnekt, 2011 .— 704 c. - bubnuorp. B xoHne mas. - 800 k3. - [SBN
978-5-91559-027-3 (B nep.).

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00PAa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HE NPEAYCMOTPEHBI.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, NpOCIyIIABIIMA KypC JIEKIMA M CEMHHApOB JOJDKEH OBIAJEeTh OOIIMM IOHSITUHHBIM
anraparoM U HayqUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPaKTHKE.

VYenenrHoe ocBoeHUE Kypca Tpelyer:

1) mocermeHus Bcex JEKIUH U CEMUHAPOB, MPEIYyCMOTPEHHbBIX y4eOHBIM IJIAHOM; BEEHHE KOHCIIEKTOB
3aHATUH; aKTUBHOE y4acTHe B 00CYKICHUU JIEKLUH 1 CEMUHAPOB;

2) BaXXHO AOOWTHCA MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHCHUM W3YYEHUS! OTICNIBHBIX TEM, BOIPOCOB, CIEIyeT OOpaliaThCsi 3a KOHCYJIbTalKed K
IIPETIO/IaBaTEI0 Ha JIEKLIMU WK K JOKJIa{4MKy Ha CEMUHape.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

PaspaGorunkm:

A.C. BarypuH, kaHJ. pu3.-mar. HayK
H.E. HukutuH, KaHa. Gu3.-Mar. HayK, TOIEHT
E.I1. WemwH, n-p ¢us.-mMat. Hayk, Ipodeccop
A.A. Uynpuk, kaHa. ¢pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsuiee 000pyaoBaHNE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlleHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00macTi

[MK-3.1 3naer npuHIOHMIILEI PabOTHI M JHANa3oHbl pabounX
apamMeTpoB HCIOIB3YEMOT0 HayYHOTO 000pYy/I0BaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTh MNPHUONMKECHHBIX aHAIUTUYECKHX
METOJOB BBIYUCIICHUH

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYHCIUTENHHOU
CIIOKHOCTH  HCIIONb3yeMbIX  alTOpUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.2 3HaeT UCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IIOTPELIHOCTH  WU3MEPEHHH WU
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

[IK-4.1 3naer ynciieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00IacTu

[IK-4.3 Cnocobern 000CHOBaTh NPUYHMHHO-CIICIACTBECHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3yueHHs AUCHMIUIAHBI « DIEKTPOHHUKA) 00YyHaIOIIUNCS JOIKEH:

3HATb:

- TCOPCTUYCCKUC OCHOBBI OIIMCAaHUA B3aMMO/JICCTBHS OJICKTPOHOB C BCUICCTBOM H (1)I/ISI/ILICCKI/IC
MCXAaHU3MbI UX BOSHUKHOBCHUS B QJICKTPUYCCKOM U MAarHuTHOM I10JIAX.

yMeTh:

- paCcCUHUTBIBATL PACHPCACICHUC DJJICKTPUYCCKOTO W MArHUTHOI'O moJjieii B BAKYYMHBIX CHCTCMaX U
BIIMSIHUE 3THUX TI0JIeH Ha JABHUIKCHUEC DJICKTPOHHBIX ITYYKOB.

BJAA€Th:

- TCOPCTUYCCKUMU MOACIAMHU, MUCIIOJIB3YCMbIMU IS paC‘IéTOB n OIUCAaHUA PACHPCACICHUA
SJICKTPUICCKOTO U MAarHUuTHOI'O IoJieki B BAKYYMHBIX CUCTEMAX, U BIIUAHHUC 3TUX MoJIe Ha JBH)KCHUE

OJICKTPOHHBIX ITYYKOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

BOHpOCLI K KOJUIOKBUYMAaM:

AN i

[IpencraBneHust 0 KBAHTOBBIX CBOMCTBAX JIEKTPOHA.

CootHouienue HeonpeaeneHuocrei [eizendepra.

3anaua 00 2NEKTpOHE, HAJETAIOIIEM Ha PSMOYTOJIbHYIO IOTEHIUATIBHYIO CTYIICHBKY.
HepaznnunMocTs 3eMeHTapHbIX YacTULl M IPUHLKI 3anpeTa [laymu.

DeMeHThl 30HHOH TEOpUH KPUCTAITMYECKOTO TBEPAOTO Tea.

Krnaccudukanus TBepAbIX TNl METAJUIB, TUIICKTPUKH, TTOIYTPOBOAHUKH.
DHepreTuyeckas IuarpaMma TBEpAOE TeI0-BaKyyM.

TepmonneKkTpoHHAS SMHUCCHS B BAKYYM U3 METAJJIOB U TIOIYHPOBOAHUKOB.

9. HpI/IHI_II/IHBI TCPMOSMHUCCUOHHOI'O HpeO6pa30BaHI/I$I OHCPIUu.

10. OCHOBHBIE THIIBI TCPMOIJICKTPOHHBIX KATOAOB U UX XaAPAKTCPUCTHUKU.

11. ®oTosIEKTPOHHAS SMUCCHS.
12. ABTO3/IEKTpOHHAS SMUCCHSL.

13. HpI/I60pI>I, npeaAHa3HAYCHHBIC IJISA I/ICCHC):[OBaHI/Iﬁ MOBCPXHOCTH TBCPABIX TCII.

14. IloBepXHOCTHAsI HOHU3ALIUSL.

15. Bropuunas snexktpoHHast smuccus (B22J).




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

Bormpocs! k 5x3aMeHy B 3 ceMmecTpe

. [IpeacraBneHust 0 KBAHTOBBIX CBOMCTBAX JIEKTPOHA.
. XapaKTepUCTUKHU.IIIOCKOH MOHOXPOMAaTHYECKOM BOJIHBI.
. CootHomenue HeonpeaeneHHocTei [eitzendepra.

1
2
3
4. 3amaua 00 3MIEKTPOHE, HAJIETAIOLIEM Ha MPSMOYTOJIbHYIO IOTCHIUATIBHYIO CTYIICHBKY.
5. DnemeHTapHbIE YacTHLBI U TpUHLUN 3anpeta [laymu.

6. DneMeHTHl 30HHOM TEOPHH KPUCTAJUTMYECKOTO TBEPIOTO Tea.

7. Knaccudukamus TBepAbIX T€J METaJUIbl, AUIEKTPUKH, TOTYTIPOBOIHUKH.

8. DHepreTuueckas quarpaMma TBEPIOE TEI0-BaAKYyM.

9.TepMOdIEKTPOHHASA SMUCCHUS B BAKyyM M3 METAJUIOB U MOJIYIIPOBOAHHUKOB.

10. TIpHUHMITBI TEPMOIMUCCHOHHOTO PEOOPA30BAHMSI SHEPTHH.

11. OCHOBHBIE THIIBI TEPMOAIEKTPOHHBIX KaTOAOB U UX XapaKTEPUCTHKH.

12. ®OTO21MEKTPOHHAS IMUCCHSI.

13. ABTO3IEKTPOHHAS 3MUCCHSL.

14. TIpubopsl, npeaHa3HAYECHHBIE AJIS1 UCCIEIOBAHUN TTOBEPXHOCTH TBEPABIX TEll.

15. IloBepXHOCTHASI HOHU3ALIUSL.

16. Bropuunas snextponHast smuccus (B22J).

[Ipumeps OuIETOB.
IIpumep Nel:

1. IlprHIUIBI TEPMOAIMHUCCUOHHOTO MTPE0OPa30BaHUS FHEPTUH.
2. OCHOBHBIE TUIIBI TEPMOIIEKTPOHHBIX KATOAOB U UX XapaKTEPUCTHKH.
3. ®OTOANEKTPOHHAS YMHUCCHSL.

ITpumep Ne 2:

1. IlpuGopsl, npenHa3HauYEHHBIE [Tl KCCIIEAOBAHUHI MOBEPXHOCTH TBEPIBIX TE.
2. IloBepXHOCTHAs MOHU3ALMSL.
3. Bropuunas snexrponHnas smuccus (B23).

Kputepun onennBanus

Onenka ommyao (10 OamnoB) - BBICTABJISIETCSl  CTYAECHTY, II0Ka3aBIIeMy BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHo (9 OamioB) -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka omauaHo (8 6awioB) - BBICTaBISETCS CTYJIEHTY, II0Ka3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Ouenka xopouio (7 6amIoB) - BBICTABISETCS CTYICHTY, €CIM OH TBEPJO 3HAET MaTepHaj, TPaMOTHO M
[0 CYIIECTBY H3JaraeT ero, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHUS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.

Onenka xopomuro (6 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHATh IOJyYCHHBbIC 3HAHMS HA MPAKTHKE, HO JOMYCKAeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.



Ouenka xopomo (5 0a/uioB) - BBICTABISCTCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT MaTepHal,
IPAMOTHO ¥ MO CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSThH IIOJy4YEHHbIC 3HAaHHMs Ha IPAKTHKE, HO
JOIYCKaeT B OTBETE WIM B PEIICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OreHKa yIOBJIETBOPHUTENBHO (4 Oamna) - BBICTABISICTCS CTYIACHTY, ITOKa3aBIIEeMy (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTMYECKOU MOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO MaTepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3/eibl y4eOHON HPOrpaMMbl, HEOOXOAUMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

Ouenka ynoBieTBOpUTeNbHO (3 Oana) - BBICTABISICTCS CTYICHTY, ITOKa3aBIIEeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUH IPOrPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/iejaMH y4eOHOM MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIETBOPHUTENBHO (2 0aia) - BEICTABISCTCS CTYJCHTY, KOTOPBIN HE 3HAeT OOJbILEH YacTh
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeynoBiaeTBOpuTeabHO (1 Gayur) - BBICTABISIETCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
cozepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (GpopMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

B 3 cemectpe mpoMexyTouHas arrecTanus NPOBOJUTCSA B XOne dk3ameHa. Ha sk3ameHe CTyneHTy
BBIJAeTCS OMJIET, Cozlep Kaliii Tpy Borpoca. Ha moAroToBky K OTBETYy CTY[ACHTY BbIIEINIsETCS He Ooiee
60 munyT. Onpoc cTyAeHTa 10 OUJIETy HE AOJDKEH NpeBbIaTh 60 MUHYT.



