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1. Henau n 3212494 AUCHUNJIMHBI (MOAYJIs1):

Ilenvto vzydeHus y4eOHOUW IUCIUIUIMHBI «MUKpPO- ¥ HAHOAJICKTPOHHKA) SIBISICTCS
npuoOpeTeHne CTyJICHTaMH HEOOXOJMMBIX 0a30BBIX 3HAaHUH B 00JIaCTH MHKPO- U
HAHODYJICKTPOHUKHU.

3aoauu oucyunaunblL:

- nmpuoOpeTeHrne 3HAaHWK B O0JIACTH OCHOB KBAaHTOBOW MEXaHHWKH, TEOPUU TBEPIOTO Tena,
TEOPUU MOJIYINPOBOIHUKOB, TEXHOJIOTHMH MaTEpHUaIOB MUKPO- U HAHOAJIEKTPOHUKH U OBJIaJICHUE
YMEHHSIMH HCTIOJIB30BATh 3TU 3HAHUS TPU PEIICHUH 3a/1a4;

- U3y4eHue (pU3NUECKUX MPOIIECCOB, 3aKOHOB M A(D(PEKTOB, JICKAMUX B OCHOBE NMPUHIIUIIOB
NEUCTBUS TPUOOPOB MHKPO- M HAHONICKTPOHHKH, WU OMNPEICISIONINX XapPaKTEPUCTUKH U
napameTpbl ATUX MPUOOPOB;

- 0030p pa3IMYHBIX HAHOTEXHOJIOTUYECKUX TPOIECCOB CO3JaHMs HAHOMATEPHUAJIOB H
OCHOBHBIX TEHJCHIMH pa3BUTHS HAHOTEXHOJOTHI B MHpE, 3HAKOMCTBO C COBPEMEHHBIMU
OKCMIEPUMEHTATbHBIMU  CPEJCTBAMH  HCCJICIOBAaHUS  MAaTePUAIIOB C  HAHOMETPOBBIM
IIPOCTPAHCTBEHHBIM pa3pelIeHreM, a TAK)Ke 03HAKOMJIEHHE C COBPEMEHHBIMH JTOCTHXKEHUSIMU TI0
CO3JIaHUIO U IPUMEHEHHIO HAaHOYCTPOICTB;

- CO37IaHME OCHOBBI JUISI MTOCIEAYIOIIEr0 U3yUYeHUsI BOIPOCOB (PU3UKH IMOTYTIPOBOIHUKOBBIX
npuOOpOB, BKIIOYAs 3JEMEHTHI M NPUOOPHI HAHOIJIEKTPOHUKH, (PU3MKH HU3KOPa3MEPHBIX
CUCTEM, TBEPIOTEJILHOMN 3JIEKTPOHUKH U TEXHOJIOTHH MUKPO- U HAHOJJIEKTPOHUKH.

2. Mecto nucuumianabl B crpykrype OINOIL:

VYuebHast nuctumianHa “MHKpPO- M HAHODJCKTPOHMKA” BXOIUT B 0a30BYI0 YaCTh
JTUCIUIUIMH IPOrpaMMBbl OakajaBpHara.

Hucuunnuna “MUKpo- ¥ HAHOPJIEKTPOHHKA™ OMHUPAETCS Ha IMIKOJbHbBIE JAUCIUILUIMHBI
€CTECTBCHHO-HAyYHOTO IMKia: “Martematuka”, “Ousuka” u “Xumus’, a Takke Ha 0a30BYIO
JUCLUIUIMHY TporpamMmbl OakanaBpuata «O0mas puznkay.

OO6m1as TpyA0eMKOCTh Kypca - 3 3a4eTHBIX STUHUIIBI.

3. TpeOoBaHus K pe3yJbTaTaM 0CBOEHMS JUCUMILJIMHBI (MOXYJIs):

[Iponiecc mM3yueHus AUCHUTUIMHBI (MOIYJs) HampaBiieH Ha (OpMUpOBAHHUE CIICTYIOIINX

KOMIIETCHIIUM:
odomenpodeccuonaabubie komnerenuun (OIIK): OIIK-1, OIIK-2

- CIOCOOHOCTh TPENCTABIATh AJEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHHA HAydHYIO
KapTUHY MHUpPa HAa OCHOBE 3HAHUS OCHOBHBIX TOJOXKEHUH, 3aKOHOB U METOJOB €CTECTBEHHBIX
Hayk 1 MmareMmatuku (OIIK-1);

- CIOCOOHOCTh BBISBIIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJieM, BO3HUKAIOIIUX B
xolle Tpo(heCcCUOHATBFHONU JEeSATENbHOCTH, MPHUBJIEKATh JJISI MX pEIIEHUS COOTBETCTBYIOIIUMN
¢usuko-matemaruueckuit anmapar (OITK-2).

B pe3ynbraTe u3yueHus: AMCUUILIUHBI CTYJIEHT JTOJIKEH:

3namo:
Hupeke MNupexe OO0pasoBarebHBIN pe3yabTaT
KOMIETEHIUH 00pa30BaTEIILHOTO
pe3yJibpTaTta

OIIK-1 3-1 3HaTh 3Tanbl ¥ OCHOBBI PAa3BUTHUS AJIEKTPOHUKHU, KOTOPBIE
BKJIIOYAIOT ~DJIEMEHTHl KBAaHTOBOM  (U3MKH, (HU3HUKH
TBEPJIOTO TEJA U MOJTYITPOBOJTHUKOBBIX CTPYKTYP;

OIIK-2 3-2 3HaTh O (U3MUECKUX IMpOIEeccax, JEeKAIUX B OCHOBE
MIPUHITUIIOB JCUCTBUSI TPUOOPOB M YCTPOMCTB MHUKPO- U
HAaHOAJIEKTPOHUKH,  METOJaX  HMX  aHAJUTHYECKOTO
onucaHus; (aKTopax, ONPENENAIONIUX MapaMeTpsl U
XapaKTePUCTUKU, KOHCTPYKIMHU M OOJIACTH TPUMEHEHUs
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ATUX YCTPOWCTB;

Ymemsn:

MNunexc
KOMITETEHI[AN

Hupeke
00pa30BaTeIILHOTO
pe3ynbTrara

OO0pazoBaresbHbIH pe3ysbTaT

OIIK-1

V-1

Ymern OpraHU30BBIBATH CBOIO paboty o
CaMOCTOSITEJIBHOMY ~ HM3YYEHUIO  OCHOB  MHUKPO- U
HAaHOAIEKTPOHUKU C  HCIOJB30BAHUEM  CIIPAaBOYHOM,
yaeOHOU, MOHOrpaduueckol, MepUOIUISCKON HAyIHO-
TEXHUYECKOM JMUTEPATypbl W HHTEPHET-UCTOYHUKOB IO
MHKPO- 1 HAHOAJIEKTPOHUKE;

OIIK-2

V-2

YMeTh HCHONL30BaTh 0a30BBIE 3HAHUI B 007aCTH
MaTEeMaTHKU U €CTECTBEHHBIX HAyK B MPOIECCE M3YUYECHUU
(GU3MYECKUX  SBJICHHWH, NPHHIMIIOB TIOCTPOCHUS U
(GyHKIIMOHMPOBAHUS YCTPOMCTB MHKpO- u
HAHOZJICKTPOHUKH, OPHCHTHPOBAThCSI B  (PH3UYCCKHUX
pPa3sMEpHOCTAX U BEJIIMYMHAX IIPU PELICHUH MPAKTUYCCKUX
3a/1ad4; MIPUMCHSTh MOJTyYCHHBIC 3HAHUS pH
TEOPETUIECKOM aHAIIM3€, KOMIBIOTEPHOM MOJICIIMPOBAHUN
U OKCHCPUMEHTAIBHOM  HCCJICIOBAaHUM  (PH3UICCKHUX
MPOIIECCOB, JIGKALIMX B OCHOBE MPHUHIUIOB pPaOOTHI
PHOOPOB U YCTPOHCTB MUKPO- U HAHOAICKTPOHHKH.

Bnaoemo:

MNunexc
KOMITETEHI[UN

Hupeke
00pa30BaTEIILHOTO
pe3ynbrara

OO0pazoBartesbHbIH pe3ysbTaT

OIIK-1

B-1

Biagerh HaBBIKAMU TIPUMEHEHHs 0a30BBIX 3HAHHH B
o0iacTH KBaHTOBOH (U3MKH, (U3MKKU TBEPAOrO TeJja,
bu3uKH MOJTYTIPOBOTHUKOBBIX CTPYKTYD u
HAaHOIEKTPOHUKU JJISi OLEHKH TEHACHUMH pa3BUTHUSA
MHKPO- ¥ HAHODJICKTPOHHKH.

OIIK-2

B-2

BuageTs MeTOoaMK U CPENICTBAMU PEILICHHS 33/1a4 MUKPO-
U HAHODJCKTPOHWKH Ha OCHOBE O0a30BBIX 3HAHUH U3
o0iacT KBaHTOBOH (M3MKH, (U3MKH TBEPAOTO Tela U
(GU3UKH  TIONYIPOBOAHUKOB, TPHBICKAas CIPABOYHBINA
MaTepHall.

4. O0beM QMCHUIIMHBI (MOYJIAA) U BUABI y4eOHOH padoThl (pa3aenasiercs mo ¢popmam

00yueHust)
Bua y4eoHoii padoTnbl Bcero uacoB CeMecTpbl

6
AynuTOpHBIE 3aHATHS (BCEro) 76 76
B toM unce:
Jlexuuu 38 38
[Tpaktuueckue 3anarus (113) 38 38
JlaGopaTopHble paboTHI - -
KCP - -
CamocTosiTeibHasi padoTa (Bcero) 23 23
B toM unce:
Kypcogoii mpoexT (pabora)
Pacuerno-rpadudeckue paboTh




Pedepart (npu Hannymn)

Jlpyeue 6udvl camocmosimenvroll pabomol

IlonroroBka  AOKJIagO0B IO  TEMaM, 23 23
pemeHne 3a1a4, HOArOTOBKA K 3a4ETy

By npomMexxyToOYHOH aTTecTalyu: 3a4eT 9 9

Buj utoroso#i arrecraiuu:

OO6mr1ast TPy I0EMKOCTh: Yachl 108 108

3aYETHBIC CITUHUIIBI 3 3

5. Conepxxanue QU CHUIIMHBI (MOLYJIs1)

OTanbl U OCHOBBI Pa3BUTUSA 3JIEKTPOHUKH. OCHOBHBIE MPEICTABICHUS KBAHTOBOU
MexaHuku. CTpoeHHE M CBOWCTBA MAaTE€pUAIOB MHUKPOIEKTPOHMKH. [lonynpoBOAHMKHM M HX
cpoiictBa. I[lomynpoBogHUKOBBIE CTPYKTyphl. IIpeanoceliku mepexoaa OT MHUKpPO- K
HAHOXJICKTPOHUKE. DJIEMEHTHl KBaHTOBOW (u3uku. Puznueckue OCHOBHI HAHOIICKTPOHUKH.
KBanToBopasmepnsie 3¢ dexTsl. Buabl HU3KOpazMepHBIX O00BEKTOB. TyHHEIbHBIH A(DPEKT.
AnnotponHsie GOpMBI yriaepoaa.

5.1. Conep:xanue pa3iesoB U TeM TUCHHUILINHBI (MOAYJIs).

Tema 1. BBenenue. OCHOBHBIE MOJIOKEHHSI M HANpPABJICHMS Pa3BUTHS MHKPO- H
HAHOYJICKTPOHHKH.

Otanbl pa3BUTHS JIEKTPOHMKHU. VcTOopus pa3BUTUS MMKPOIEKTPOHUKH. OCHOBHBIE
HOJIOKEHNUS. M IPUHIMIBI MUKPO- U HAaHOZJIEKTPOHUKHU. (DaKTOphl, ONpEAEISIOIINe pa3BUTHE
MHUKPOAJIEKTpOHUKH.  Krnaccupukanumss — w3menuid  MHKpOdJeKTpoHUKH.  CoBpeMeHHbIE
HaIlpaBJICHUS PA3BUTUSI MUKPO- U HAHOZJIEKTPOHUKH.

Tema 2. CTpyKTYypa M CBOMCTBA TBEPAbIX TeJl.

2.1 CpoiicTBa TBEpABIX Te. THUIIBI XUMUYECKON CBA3H.

2.2 Kpucrammmueckass ctpykrypa. lloTeHmumanpHas W cwioBass (YHKIIUA B3aUMOICHCTBUSA
yacTull B kpuctaiuie. Kpucraisl (aToMHbIE, METAJUTMYECKUE, MOJIEKYJISIPHBIE, HOHHBIE).

2.3 Kpucramnuueckasi pelieTka HUICATIbHBIX KPUCTAUIOB. THIBI KPUCTAUIMYECKHX PEIIETOK.
[TapaMeTpsl KPUCTAIIINYECKON PEIIETKU. THUIIBI 2JIEMEHTAPHBIX sTYEEK-pelIeTKU bpase.

2.4 CgoiicTBa KpucTauioB. Aunzorponus. Amtorponus. [Tomumopdusm.

2.5 AnnotporHeie (OpMBI YIIIepoaa.

2.6 Hekpucraimmueckue TBEpAbIE TENa.

2.7 Metoapl OIy4YEHUs] KPUCTAIUIOB.

2.8 Jlepextr B kpuctamiax. Kmaccudukammus MukpoaedekToB KpucTtamioB. CTpyKTypHO-
YYBCTBUTEJIbHBIE CBOMCTBA KPUCTAIIOB. POCT KpuCTaIOB.

2.9 MopnenpHble TpeACTaBICHUS 00 AJIEKTpONpoBoaHOCTH. Kraccudukamus BemecTB Mo

IIPOBOAUMOCTH.

Tema 3. DiaeMeHTHI KBAaHTOBOH pu3nku. Pu3ndecKkrne 0CHOBbI HAHO3JIEKTPOHUKH.
3.1 CBs13b 2NEKTPOHUKU U KBAHTOBOW (PUBUKH.
3.2 Dtanbl pa3BUTHS JIEKTPOHUKH.
3.3 OcHOBHBIE IPEACTABIICHUS] KBAHTOBO MEXaHUKH.
3.4 BonnoBble cBolictTBa Mukpouactun. JlnuHa BoaHbel ge bpoitnga. CoorHouieHue
HeonpeneneHHocTe [ 'elizenoepra. BonnoBas pynkius u ypapaenue peaunrepa.
3.5 KBanToBas mozens atroma. KBanrosele uncia. [Ipunnun 3anpera [laynn.
3.6 IlonsaTHe O mMOTEHIMANBHBIX siMax W Oapwepax. [Ipocteiimme BHIBI HU3KOPa3MEPHBIX
00bekToB (KBaHTOBas siMa, KBAHTOBAsI HUTh, KBAHTOBAs TOUKA).




3.7 Mukpouactuia B IpsIMOYroJIbHOM MOTEHIIMAIBLHOM SIME.

3.8 TyHnnenbHbIH G DEKT.

3.9 DHepreTHuecKkuil CeKTp KpUCTauia. 30HHbIE YHEPTETUYECKHUE THarpaMMBbL.
3.10 KBantoBopaszmepHbie 3P hEKTHI.

Tema 4. ®u3uvecKue 0CHOBbI pad0OTHI MOJYNIPOBOAHUKOBBIX IPHOOPOB.
4.1 DHepreTuvecKkre ypoBHHU U 30HBI.
4.2 TIpoBOAHWKH, TOJYNPOBOJHUKHA U JOUAJICKTPUKHU. [lOMynpoBOJHUKOBBIE MAaTepHalbl B
TBEPAOTEIBHOM JIEKTPOHUKE.
4.3 CoOcTBeHHAs IEKTPONPOBOTHOCTH MOTYIPOBOAHUKOB. 3aBUCUMOCTh 3JIEKTPOIPOBOTHOCTH
MOJIYIIPOBOJTHUKOB OT TEMIIEPATYPHI.
4.4 PacnipeneneHue 3JIEKTPOHOB IO SHEPTETHUECKUM YPOBHAM. DHeprus (ypoBeHb) Depmu.
4.5 TlpumMecHas HJIEKTPOIPOBOTHOCTh MOIYIPOBOJTHUKOB (JJOHOPHBIE U AKIIETITOPHBIC PUMECH).
4.6 IIpomeccel mepeHoca 3apsa0B B OJIYIPOBOIHUKAX (npeitd u nuddy3us HocuTesel 3apsaa).
4.7 DnexTpuuecKnue Nepexopl.
4.7.1 Dnekmponno-0bipouHblil nepexoo.
4.7.2 Konmaxm «memann-noaynposoonuky. Ilepexoo Lllommxu.
4.7.3 Konmakm medsncoy noaynposooOHuKamu 00H020 muna npo8oouUMocmu.
4.7.4 I'emeponepexoowi.
4.7.5 Csoticmea omuuecKkux nepexooos.
4.8 [TonynpoBOAHUKOBBIE U0l BUMOIIpHBIE U MOJIEBBIE TPAH3UCTOPHI.

5.2 Pazgennl AUCHUIUIMHBI M MEXIUCHUIJIMHAPHBbIE CBSA3M ¢ o0ecne4ynMBaeMbIMU
(mocyaeayOIKUMH) JTUCHUUIIJIMHAMHA

Kypc «MHKpPO- M HaHOARJIEKTPOHMKA» SIBISETCS OCHOBOM I M3YYEHHUs CIECIYIOIINX
JTUCITUTIAH TPO()EeCCUOHATFHOTO IHUKIIA:

Ne HanmenoBanune Ne Ne pasnmenoB W TeM JaHHOM JUCUMIUIMHBI,
/11 o0ecreunBaeMbIX HEOOXOINMBIX UL W3Y4YeHUS o0ecreunBaeMbIX
(TTOCIeTyFOMINX ) TUCITUTUTAH (TTOCIeTYFOTINX ) JTHUCHUITINH (BIIUCHIBAIOTCS
pa3pabOTIUKOM)
1.| TsepmoTenbHas 3JIEKTPOHUKA P1 P2 P3 P4 P5
2.| MuxkposneKTpoHuKa P1 P2 P3 P4 P5
3.| IIpouecchr MHKpPO- u P1 P2 P3 P4 P5
HAHOTEXHOJIOTHH
4.| HanosnekrpoHuka P1 P2 P3 P4 P5
5.| ®usuka noaynpoBOAHUKOB P1 P2 P3 P4 P5
6.| KBanmTtoBags u  omrudeckas P1 P2 P3 P4 P5
AJIIEKTPOHHKA

5.3. Pa3znenbl 4 TeMbl JUCUMILIIMH (MOXYJIeH) M BUIbI 3aHATHI

Ne Haumenoanue paznena Buasl 3anaThii B yacax
/11 HaunmenoBanue TeMbl IIpakr.
Jlexu, 3§H“T J1a6 KCP | CPC | Bcero
T1. Beenenne. OCHOBHBIE ITOJIOMKE-
1. | HHUS ¥ HaTpaBJICHUS PA3BUTHSI MUKPO- 2 5 7
Y HAaHODJICKTPOHUKH.
2. | T2. CtpykTypa U CBOMCTBa TBEPIBIX 12 14 21 47




Tell.
T3. DjeMeHTb KBaHTOBOW (DHU3UKH.
3. | Ousnueckue OCHOBBI HaHO- 14 16 25 55
DIIEKTPOHUKH.
T4. ®usmyeckue OCHOBBI PabOTHI
4. 10 8 17 35
MOJIYIPOBOHUKOBBIX TPHUOOPOB.
Hroro: 38 38 68 144
6. IlepeyeHb ceMMHAPCKUX, MPAKTHYECKHUX 3aHATHH U JIA00PATOPHBIX padoT
HaumenoBanue cemunapos, | TpynoeMko dopmupyem
Ne Ne paznena v TEMBI POB, | 1PYA Or1eHOYHEBIE PMHIPY
NPaKTUYCCKUX U CTh ble
/I JUCIUTUTHBI cpeacTBa
71a60paTOpHBIX paboT (qacer) KOMIETeHIINU
1 2 3 4 5 6
I131. Xumudeckas cBsb B ITrceMennbIi OIK-1
1 | T2. Crpykrypa u kprcTaiax. I'eomerpus 7 TEKyLIUH OIK-2
CBOMCTBa TBEPABIX KPHCTAIUTMYECKOHN PEILETKH. KOHTPOJIb
TeJ. DIEMEHTBI [13.2. JleeKThl CTPYKTYpHI ITuceMeHHBII OITK-1
2 | KpUCTAIOPU3NKH. KPHCTAIOB. AMOP(HbIE 7 TEeKyLIUH OIK-2
TBEpIIBIC Tea. KOHTPOJIb i
I13.3. CBsI3b 2NIEKTPOHUKH H
KBAaHTOBOW (DM3HKH. IIncemeHHBIN OIK-1
3 BosnHoBbIe cBOlCTBA 5 TEKyIIHN OIK-2
MuKkpodacTul. KsaHntoBas KOHTPOIIb i
MOJICJTb aTOMa.
I13. 4. IlonsTHE O
T3. DirleMeHThbI MMOTEHUHAJIBHBIX IMaX U ITuceMeHHBIN OIK-1
4 KBAHTOBOH (DH3UKH. Gapbepax. 3H€pFeTI/II<quKI/II/I 5 TEKyIIUI OIIK-2
criekTp Kpucramia. Ksanroso-
Du3nYeCcKre OCHOBBI P P KOHTPOJIb
pasmepHbie 3 eKThI.
HaHORJIEKTPOHUKH.
I13. 5. dusnueckre 0CHOBBI
HaHOJICKTPOHUKH. MeTo bl
(bopMHUpOBaHUs HAHO- S y—
5 JNIEKTPOHHBIX CTPYKTYD. 6 - OIIK-1
Ilepenoc HocuTenei 3apsiaa B Y OIIK-2
HAHOPA3MEPHBIX CTPYKTYpax KOHTpPOIIb
1 DIICKTPOHHBIX MPUOOPax Ha
HX OCHOBE.
[13.6. DHepreTHUueckne
YPOBHH | 30HBI. [IpOBOIHHKH, TIHChMeHHbII
HOJyIPOBOJHUKH U o OIIK-1
6 2 TEKyIIHN
IudIeKTpuku. Pacnipenenenue OIIK-2
3IIEKTPOHOB TI0 KOHTPOJIB
SHEPTETHICCKUM YPOBHSIM.
T4. Puzmaeckue I13.7. CobcTBeHHAs U TIycEMEeHHI
; OCHOBHI pabOTHI npuMecHast 5 I OIIK-1
MOJTYIIPOBOAHUKOBBIX | 31eKTPONpPOBOIHOCTD YHI OIIK-2
puOOpOB. HOJTYTIPOBOJHUKOB KOHTPOJIB
I13.8. IIponecce! nepeHoca [MucemeHHbIN OIK-1
8 3aps0B B MOJIYIPOBOAHHKAX. 2 TEKyLIUI OIIK-2
DIIEKTPHUIECKUE TIEPEXOJIBL. KOHTPOIIb
I13.9. TTomynpoBOTHHKOBEIE ITuceMeHHBII OIK-1
9 Juonsl. bunomsipHere n 2 TEKyIIUN OIIK-2
IOJIEBBIC TPAH3UCTOPHI. KOHTPOIIb




6.1. Il1an caMmoCTOATEILHOM PadOTHI CTYACHTOB

Ne Tema Bun 3amanue Pexomennyemas Komny
Heq. CaMOCTOSITENIbHOMN nuTeparypa €CTBO
paboThI 4acoB
1 T1. Pabora ¢ IToBTOpEeHUE U Hcrtounuku 1 -6 us 5
4 T2. y4eOHUKOM, yriay0OJaeHHOe U3yuyeHue | OCHOBHOM U 1-6 u3 21
8 T3. CIIPaBOYHOU y4e0HOTo Marepuana JIOTIOJTHUTEIIbHOU 25
14 T4. JUTEPATypoil, neknun, I13 ¢ JIUTEPaTypHI; 17
NEePBOMCTOYHUKAMU, | UCIOJIB30BAHUEM CaMocCTOsATeIHHBIN
KOHCIIEKTOM KOHCIIEKTa JICKIIH, MOMCK JINTEPATYPhI HA
muTepatypsl, UHTEpHET | 00pa3oBaTeIbHBIX
- pecypcosB pecypcax, A0CTYIHbIE
10 JIOTUHY Y MapoJIto,
MPEIOCTABIISIEMBIM
Hayunoit 6ubimorekoit
Ury
6.2. MeTonnueckne yKa3aHusl 110 OPraHU3AIUHN CAMOCTOSITEIbHON PadoThl CTYICHTOB
CamocrosiTennbHass pabota OakanaBpOB — HHAWBUIAyaJbHAs ydeOHas eATEeIbHOCTD,
ocymiecTBisiemMass 0e3  HEMOCPEJCTBEHHOTO0  PYKOBOJCTBAa  MperojaBaTens  (HAy4yHOTO

pykoBoauTens (KOHCYJIbTaHTa)), B XOJ€ KOTOpOoW OakalaBp aKTHBHO BOCHPHHUMAET,
OCMBICJIMBACT IMOJIYYCHHYIO WH(POPMAIINIO, PEIIAaeT TEOPETHUECKUE M MpaKkTH4ecKue 3agadn. B
MpoIIecce MPOBEACHUSI CAMOCTOSITEIBHOM pa0boThl hopmupyetcs kommnerenuust OITK-2.

Ha camocrosiTenbHyI0 paboTy BEIHOCSTCS CIIEIYIOLINE BOIPOCHI 110 TEMaM JUCIUIITNHBL:

T1. Ucropuueckuit 0030p pa3BUTHS GU3HUECKON AIECKTPOHUKH OT JUCKPETHBIX MPHOOPOB
0 MHTErpalibHBIX cxeM. Mcrtopuueckuii 0030p pa3BUTUS BBIYHUCIUTEIBHOM TEXHHUKH.
[IpencraBieHuss O pBIHKE MOJYNPOBOJHUKOBBIX 3JeMeHTOB. [IpopaboTka NeKIHOHHOTO
MaTrepuaia U Matepuasa IpaKTUYECKUX 3aHSITHI.

T2. CtpykTypa KpUCTAUIOB M CHOCOOBI ee ompenaeneHus. OCHOBHBIE THIIBI CBS3CH B
TBEPABIX Tenax. JledhekTsl B TBepAbIX Tenax. TemnoBbie CBOMCTBA TBEPABIX Tel. MexaHHuuecKue
cBoiicTBa TBEPABIX Ten. Puszndeckue cBoicTBa amopdHBIX TBEpABIX Teu. I[IpopaboTka
JEKIMOHHOI'0 MaTepuaia U MaTepuasia NpakTUIeCKUX 3aHITHH.

T3. Crpykrypa HaHOMaTepuaaoB. MeTOoIbl UCCIIEIOBAHUSI HAHOMATEPUAIOB. TEXHOJIOTHH
NOJYYEeHUs] HAHOMATepUAIOB M HAHOCTPYKTyp. OOIacTM NpUMEHEHUS HaHOMaTEepHAJIOB.
[TpopaboTka JIEKIIMOHHOTO MaTepHala U MaTepralia IpakTHUeCKUX 3aHATUH.

T4. ®usnueckue 3(QexThl B MaTepuaiax >JIeKTPOHHOH TeXHUKU. [IpOBOIHUKOBBIEC,
MOJIYIIPOBOJIHUKOBBIE M JHUAJIEKTPUUYECKUE MATEPUAIIbl MUKPOAIEKTPOHUKH. DJIEKTPUUYECKUE U
MarHUTHBIE CBOWCTBa TBepAbIX Tei. CBepXmpoBoauMocTh. IIpopaOoTka JEKIIMOHHOTO
MaTepuala U Matepuaia NpaKTUYECKUX 3aHATHMN.

KoHTponb camocToaTenbHON pabOThl MPOBOAUTCS HA MPAKTUUECKUX 3aHATUAX B Ha KCP
o okonuanuu T.2, T.3 u T 4.

7. llpuMepHasi TeMATHKA KYPCOBBIX padoT (MpoeKTOB) (IPY HAJIUYIUM)

IUTAHOM HE MPEAYCMOTPEHO




8. YueOHo-MeTOAMYecKOe M MH(OPMAIMOHHOE O0ecneuyeHne TUCHUIIUHBI (MOIYJIfA):
a) OCHOBHasI JIMTEPATypa

1. Enudanos, I'. 1. ®usuka tBepaoro tena [DneKTpoHHBIN pecypc] : yae6. mocodue /I
N. Enudanos. - Mockasa : Jlanb, 2011. - 288 c. : uin. - (YueOuuku 1 By30B. CrienuaabHast
auteparypa). - Pexxum nocryna: ObC "UsmarensctBo "Jlawp". - Heorpanuy. qoctyi. -
Bubmuorp.: c. 282-283. -ISBN 978-5-8114-1001-9.
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2023

2. MaryxuH, Bagum JleonnnoBuu. @usnka TBeporo Teia [ DIEKTPOHHBIH pecypce]: yueO.
nocobue / B. JI. Maryxun, B. JI. EpmakoB. - Mocksa : Jlans, 2010. - 218 c. : w1 - (Y4eOHuKH
st By3oB. CrnenumanbHas surteparypa). - Pexum nocryma: OBC "UzpatensctBo "Jlawp". -
Heorpanuu. noctym. - ISBN 978-5-8114-0923-5
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=262

3. Hanoanexrponuka: Teopus u npaktuka [Tekcr] : [yaeOnuk] / B. E. bopucenko [u ap.]. -
3-e u3a. (91.). - Mocksa : BUHOM. JlaGopatopus 3nanuid, 2013. - 371 c. ; ectb. - (YueOHHK AJist
BBICIICH TIKOJIBI). - Peskxum nocryma: ObC "Pykont". - Heorpanud. noctym. - ISBN 978-5-9963-
2104-9
http://rucont.ru/etd/226435?urlld=L3IMcuvOZwOvW3n7Y AzebhGnk64giDIBY oeUsvES5+F3Jz
b6+ps4iwChpdv8LgETTX02M61nEtcv90sFAHXIW fw==

4. Ilwmxkwa, Tennagmii ['eoprueBwd. HanosnekTpoHuka. DNIeMEHTBI, MPUOOPHI,
yCcTpoicTBa [DneKTpoHHBIN pecypc]: yuel. mocobue uis cTyn. By30B, 00yd. mo Hamp. 210600
"Hanotexnomorus", 152200 "Hanounxenepus", 210100 "DnekTpoHUKa U HAHOAJIEKTPOHUKA" /
I'. I'. lIumxkus. - 2-e u3a. - 9BK. - M. : bunom. JIaboparopus 3nanuii, 2012. - Pexxum gocryna:
OU3 "bubnuortex". - Heorpanuu. nocrym. - ISBN 978-5-9963-1443-0

5. BapeiOun, A. A.. DJEKTpOHUKA M MHUKPOIIEKTPOHUKA. (DU3NKO-TEXHOJIOTUYECKHE
ocHOBHI [ TekcT] : [yueb. mocodue] / A. A. Bapeioun. - Mocksa : DU3MATIINUT, 2008. - 426 c. ;
HeT. - Pexum pocryma: OBC "Pykont". - Heorpanmu. moctym. - ISBN 978-5-9221-0679-5
http://rucont.ru/etd/152088

0) 10MOJIHUTEJIbHAS JIUTEepaTypa

1. I'yceB, A. WU. Hanomarepwayibl, HaHOCTPYKTYpbl, HaHoTexHosoruu [Tekct] / A.
N. T'yceB . - 2-e uzn., uctp. - Mocksa : ®UIMATIIUT, 2009. - 417 c. ; ectb. - Pexum nocryna:
OBC "Pykont". - Heorpanuu. noctym. - ISBN 978-5-9221-0582-8 http://rucont.ru/efd/152090

2. TlaceiakoB, Bnagumup BacunbeBuu. Marepuansl 31eKTpoHHOM TexHukH [Teker] :
yueb. U CTyA. By30B, 00y4. 1O criell. 3JekTpoH. TexHuku / B. B. [Taceiakos, B. C. CopokuH. -
6-e u3., crep. - CIIO. : Jlanb, 2004. - 368 c. : ui. ; 21 cM. - (YueOHUKH 17151 By30B. CrieruanbHas
auteparypa). - bubmumorp.: ¢. 363.-IIpeam. ykas.: c. 364-365. -ISBN 5-8114-0409-3 (20 5k3.)

3. Anrtunos, b. JI. Marepuansl 371eKTpOHHON TEXHHMKHU: 3aJa4dl W BOMPOCHL: Yuel. s
ctyn. By3oB / b. JI. Aatunos, B. C. Copokun, B. A. Tepexos. - 3-e u3n., crep. - CIIO. : Jlanp,
2003. - 208 c. : un. ; 20 cm. - (YueOHuku 11 By3oB. CrnienuanpHas quTeparypa). - bubmuorp.:
c. 207. - ISBN 5-8114-0410-7. (10 3k3.)

4. lllyka, Anexcannp AnekcanapoBud. HaHosnekTpoHuka [ DIEKTpOHHBIA pecypc] : yueo.
nocoOue i CTy.. By30B, 00yd. 1o Hampasil. noarotoBku "[Ipuki. Mmatematuka u gusuka" / A.
A. Hlyka. - 2-e u3n. - OBK. - M. : bunowm. Jlaboparopus 3Hanuii, 2012. - (Hanorexnonorum). -
Pexxum noctyna: U3 "bubnuorex". - 15 moctym. - ISBN 978-5-9963-1055-5 (+15 3k3.)

5. PomwnH, Brnagumup MuxainoBuy TexHOJOTHsT MaTrepHajioB MHKPO-, ONTO-
U HAaHOZJICKTPOHUKH [DNIEeKTpOHHBIN pecypc] : y4eO. mocobue i CTyA. By30B, 00yd. 1O HAIp.
noaroT. 210100 "DnekTpoHnKa U MUKpodJeKTpoHuKa" : B 2 4. / B. M. PomuH. - 2-¢ u3a. - OBK.
- M. : bunowm. JlaGoparopust 3Hanmii. - Pexxum nocrtyna: DU3 "bubnuotex". - Heorpanuu.
noctym. - ISBN 978-5-94774-913-7. Y. 2.-2012. - ISBN 978-5-9963-1471-3

6. Packun, A. A. TexHoyorus MarepuasoB MHUKPO-, ONTO- W HaHOZJIEKTpoHUkKH. Y. 1
[Tekct]: yue6. mocobue / A. A. Packun , aBT. B. K. IIpokodseB. - 2-¢ uzn. (31.). - Mocksa :
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BMHOM. Jlabopartopust 3nanmii, 2012. - 166 c.; ectb. - Pexxum mocryma: ObC "Pykont". -
Heorpanuu. moctyn. - ISBN 978-5-9963-1470-6 (Y. 1). - ISBN 978-5-94774-913-7
http://rucont.ru/efd/226528?urlld=fk6hct+qwnd6mSpGmPLcFgR 1+hXaWg+AJCpjI8JHvPFh4e
AhS52/JLAfRRGSSblyl5572WBVuCjpLaOUmifYNChQ==

B) IPOrpaMMHoe ofecredenne fﬁ o o PP Z/"]W

1. Microsoft PowerPoint

r) 0a3bl JTaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE U MONCKOBbIE CHCTEMBI

1. ITouckossie cuctemsl Google, Yandex.
2. DNEKTPOHHBIE PECYPCHI JOCTYIHBIE MO JIOTUHY U MApOJIIo, IIpeaocTaBisgemMbie HayuHoit
oubmuorexont UI'Y.

Humepunem ucmounuku:

Hayunple myOnukamuu B pedepaTUBHBIX KypHajaxX MO aKTyaJIbHBIM TpoOiemMam (HU3UKH
TBEPAOTrO Tela, MaTepuasaM MUKPO- M HAHODJICKTPOHUKU. DIIEKTPOHHBIE BEPCHH KYPHAIIOB:
“Pdusnka M TEXHHKa MOJYNPOBOJHHUKOB”, “MarepuanoBenenue”, “®dusuka TBEpAOTrO Teja”,
“Kypnan rtexHumdyeckod  ¢usuku”’, “IlucemMa B IKypHalT  TEXHHYECKOH  (PHU3HKH,
http://journals.ioffe.ru.

http://perst.issp.ras.ru — UndopmannonHsiii 6romieTeHs “TlepcreKTHBHBIE TEXHOIOTHH

www.nanonewsnet.ru — CaiiT 0 HaHOTeXHOJoTUsIX B Poccun

www.nanodigest.ru — MUHTEepHET-)KypHall 0 HAHOTEXHOJIOTHSIX

www.nano-info.ru — CalT 0 COBpEMEHHBIX JOCTHXKEHUAX B O0OJaCTH MHKpPO- |
HaHOTEXHOJIOTHI

www.nanometer.ru — CaiiT HAaHOTEXHOJIOTHYECKOTO COOOIIECTBA YUEHBIX

www.nano-portal.ru - Ilopran MOCBSIIEHHBI TeMe pa3BUTHS HAHOTEXHOJOTHUH M HX
BHEJJPEHUS B ITPOU3BOJICTBO

http://nuclphys.sinp.msu.ru/solidst/index.html Dnexrponnsiii yaebuuk H.I'. Yeuenun

BBenenue B ¢pu3uKy TBEpAOro Tena

http://www.technosphera.ru

Jlocmyn Kk nonnomexcmogvim dazam oannvix u3 cetu Unrpaner UT'Y:
- Hayunas snextponnas 6mbmmoreka www.eLibrary.ru (1ocTyn x mojgHBIM TEKCTaM psijia
Hay4yHbIX )KypHaioB ¢ 2007 1o HacTosIiee Bpemsl)

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCUUIIJIMHBI (MOIYJIs1):

UteHune KMl COMPOBOXKIACTCA JAEMOHCTpanuer uHpopManuu (MyJIbTHMEIUHHBINA
MPOEKTOp, OPHUCHOE OOOpYIOBAHUE MJsi ONEPATHBHOTO PA3MHOKEHHUS HWILTIOCTPATHBHOTO U
pa3aaTOYHOTrO JEKIMOHHOTO MAaTEPUAJIOB).

10. O6pa3oBaTe/ibHbIE TEXHOJIOTUM:

Ne Buabl yueOHoi
Oo0Opa3oBaTe/ibHbIE TEXHOJIOTHH
n/n padoThI
1-9 Jlexknus BBogHas sexmusi, MHGOpPMAIHMS JICKIHS, JISKIHUS C

JJIEMEHTAMU  JTUCKYCCUHM, HMHTEPAKTUBHAS  JICKIIHS
(mexuust  awmanor), WHGOpPMALNMOHHAS  JEKUIUS  C
3JIeMEHTaMU OOpaTHOM CBsI3U, MHPOPMAIIMOHHAS JICKITHS
C DJIEMEHTaMH MPOOJIEMHBIX CUTYAIIHA.

10



1-9 [IpakTryeckoe 3aHITHE

3aHATHE — pelIeHWe 3ama4 W MpopadoTKa TeM,
JaHHBIX I CaMOCTOSATCIIBHOTO H3YUCHUA, PE3YJIbTaT
KOTOPOU JIOJDKEH OBITh O(OPMIICH CTYJIEHTaMH B BHJIC
JOKJIAZIOB, pedepaToB M MPE3CHTAIUH.

11. Ouenounsbie cpeacrsa (OC):

11.1. OueHo4HbIe cpeacTBa AJs BXOJHOI0 KOHTPOJISA

He mpenycmotpeHo.

11.2.

OneHoYHbIE CPEACTBA TEKYIET0 KOHTPOJIS

Texymuii KOHTPOJIb OCYLIECTBISETCSI B BUAE NMUCbMEHHOro KoHTpois Ha II3.1-113.9.

Texymmii KOHTPOJIb HANpaBieH Ha BbIABICHUE cdopmupoBaHHOCcTH kKomnereHiuii OIIK-1,

OIIK-2.

JUis peanuzaluyl TEKYLIETO KOHTPOJIS MCIONb3yeTcs OalIbHO-pEHTHHIOBas CHCTEMa

OLICHKH, IIPUHATAsI B YHUBEPCUTETE.

YcBoenue OakanaBpoM H3Y4aeMOW JHCLUIUIMHBEI

MakcuMaJibHO orieauBaerca 100

Oamamu. MakcuMalibHOE KOJIMYECTBO 0aJlIOB 32 TEKYIYIO pabOTy B CEMECTpe OTpaHHYHUBACTCS

60-0 Oaymamu, Ha OIIGHKY JK3aMeHa (3aueTa) MaKCHMaJbHO mpemaycMorpeHo 30 Gauios.

Bo3moxubl «ripemuanbhbie» 0amisl (0T 0 1o 10), koTopsie MOTYT OBITH 100aBIeHBI OaKanaBpy

3a aKTUBHBIE (POPMBI pabOTHI, BBICOKOE Ka4E€CTBO BBIMOJIHEHHBIX MPAKTHYECKUX padOT | T.J.

ITapameTprl OIIECHOYHOTO CPEJICTBA JJIsl HUCBMEHHOTO TEKYIIETr0 KOHTPOJIS

OueHka / 6auibl

Kpurepuu 3adTeHo He 3auteno
OLICHKH OTiauyHO Xopotio VY 1oBiIeTB. Heynos.
20 6ammoB 19-16 Gamnos 15-12 6annos Menee 12 6amioB
3aganue He
ITonmHOCTBIO He moaxOoCTBIO BBITIOJTHEHBI WITH
IlomHOCTEIO U BBITIOJIHEHO 00Jiee | BBIMOJIHCHEI 3aJaHKs. | 3aJaHHE BEIIIOJIHEHO
KOPPEKTHO 80% Bcex 60%-80% 3aganuit He TIOJIHOCTBIO.
Brinonnenue BBITIOJIHEHEI BCE 3aJIaHuM, BBINIOJHEHO BEPHO, Menee 60% 3amaHuii
3aJaHMHA 3a/laHus B TECTE U3 | JOMYIICHO HE JOITYIIIEHO He 0oJiee | BBIOJHEHO BEPHO,
20 BOIpoCOB. bonee 4-x 8 ommOOK B TecTe U3 | gomyieHo Oonee 8-

OIINOOK B TECTE
u3 20 BOIPOCOB.

20 BOIIPOCOB.

MU OIIMOOK B TECTE U3
20 BOIIPOCOB.
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IIpumepsbI TeCTOB AJIs1 NUCBLMEHHOT0 TEKYIIEr0 KOHTPOJIS NPUBeIeHbI HUKe:
Tect Nel (tembl 2 u 3)

1. Haubonee ciaboii siBisieTcs:
a) HOHHAs CBSI3b;

0) KOBaJICHTHAs CBSI3b;

B) MOJICKYJIIpHAs CBSI3b;

') METAJUTUYECKAs CBSI3b.

2. Ha pucynke u3obpaxeH aedexr:
a) o lloTTkwu;

0) npumecw;

B) o dpenkernto.

3. Pazmectute nedeKThl B psijl B MOPSIKE BO3PACTAHUS MX Pa3MEPOB:
a) 00bEMHBIC, IMHCHHBIC, TOUCYHBIC
0) TUHEeWHbIe, TOUeYHbIE, 00bEMHBIC
B) TOUCYHBIC, TUHEHHBIC, O0BEMHBIC

4. Kakue u3 yKa3aHHBIX 1€()eKTOB OTHOCSTCS K TOYEUHBIM?
a) SJIEKTPOHBI M JIBIPKH

0) AMCIOKALUH U TPEIIMHBI

B) BAKAHCUU M aTOMBI B MEXJO0Y3/IHAX

I') TPAHMILIBI 3epeH U MOBEPXHOCTh KpHCTAIIa

5. B Kakux M3 yKa3aHHBIX CHHTOHUM CUCTEMa KOOPAHUHAT HE ABJISIETCS] OPTOrOHAIBHOU
A) xyoudeckas b) tpuronanshas B) terparonansHas ') rexcaronaibHas

6. HaiiguTe cOOTBETCTBHE MEXKY T€IAMH M TEMIIEPATYPOU TIaBICHUS.
1) kpucTannueckue Tena; a) OIpEJIETICHHOM TeMIIepaTyphl IUIaBJICHUS HET;
2) amopdHBbIe TeTa. 0) TeMIiepaTypbl TUTABICHUS TTOCTOSTHHAS.

7. ba3zuc xapakrepusyet
A) ToueuyHywo Trpymnmy cuMmmerpuu — b) TpaHcmsanuoHHyro rpynny — B) Toueunyro u

TPAHCISALUUOHHYIO TPYIITY

8. B cuny Hanmuuus y MUKpPOYacTHIl BOJIHOBBIX CBOMCTB K HUM HEITPUMEHHMO IOHATHE:
l-umnyneca, 2-3Heprum, 3-TpaeKTOpHH, 4-MaccChl.
A)3 b)1u4 B)2u4 IN1u3 )2

9. I'mnote3a I1mangka cocTOUT B TOM, 4TO ....

A) DneKTpOMarHUTHbIE BOJIHBI U3y4YalOTCsl B BUAE OTAEIBHBIX IOPLHI (KBAHTOB), SHEPTUS
KOTOPBIX 3aBUCUT OT YaCTOTHI

b) DnexTpoMarauTHbBIE BOJHBI IONEPEYHBI

B) Henb3s 01HOBpEMEHHO TOYHO ONPENEINUTh 3HAUE€HNE KOOPAUHATHI M UMITyJIbCa

I') DnexTpoMarHUTHBIE BOJHBI U3JIYYAIOTCS 3apsAAaMU IBUKYIIMMUCS C YCKOPEHUEM

J1) CkopocTh cBeTa OCTOSTHHA BO BCEX MHEPLUAIBHBIX CUCTEMaxX OTCYETa

10. DneKTpoH M3Iy4YaeT Uiv MOIJIONIAET KBAHT CBETA:
a) [Ipu mepexoze ¢ M0O0ro IHEPrETHIECKOTO YPOBHS HA IPYTon
0) TonbKo TP CBOEM JIBIDKCHHH B aTOME
12



B) TonbKoO Mpu nepexojie ¢ OJHOTO Pa3pElIeHHOI0 SHEPTETUYECKOT0 YPOBHS Ha APYTron
r) TonbKO MpH CBOEM JIBI)KEHUHU B aTOME Ha Pa3pelIeHHOM 3HEPreTHYECKOM YPOBHE

11. CooTHomienue HeonpeneneHHocTe I eizenoepra.
A) Ax-AP =c b) Am-AP <h B) Ax-AP. >h T') Ax-AP =0 ) Ax-AP <0

12. TTox kBaHTOBaHWEM B (PU3UKE TOHUMAETCH ...

A) omnrcaHue MEXaHUYECKOTO COCTOSIHUS YaCTUIIBI C TOMOIIBIO0 BOJHOBOM (PYHKIIMH

b) ynosnerBopenue npuniuny [laymu

B) nuckpeTHOCTh JOMYCTUMBIX JJIs1 YACTHUIBI 3HAUCHHU SHEPruu, MOMEHTa UMITYJIbCa, TPOEKIUH
MAarHUTHOTO B COOCTBEHHOTIO

I') nBMKeHME YacTUIIBI, HE TIOTYMHSIONICICS 3aKOHAM KIIACCUYECKON (hU3HKU

J) He ynosnerBopenue npuniumny [laymu

13. OpuenTarus 3IEKTPOHHBIX OpOHTaNIel aToMa B IPOCTPAHCTBE OMPECIISICTCS:
A) rmaBHBIM KBAaHTOBBIM YUCJIOM 71

b) rnaBHBIM 77 1 OpOUTANBHBIM ¢ KBAaHTOBBIMHU YHCIIAMH

B) opOuTanbHBIM KBAaHTOBBIM YHCIIOM /

') MarHUTHBIM M KBaHTOBBIM YHCJIOM

J1) MarHUTHBIM ¥ CIIMHOBBIM KBAHTOBBIMU YHUCTIAMH 111, §

14. OueHute >HEPrU0 MUKPOYACTHIIBI, €CIIM € COOTBETCTBYET BOJIHA Ji¢ bpoiis ¢ dacToToi
v =300MIYy

A) 5107 IIxnc B) 5107 o B) 2:10% Joe 1) 2-107" Jowe  J1) 3-107 onc

15. Kakast u3 popMyIMpOBOK COOTBETCTBYET npuHIuMy [laymnm.

A) DHEpreTUuecKuil CleKTp 3JIEKTPOHOB B KBAHTOBO-MEXAHUUECKON CUCTEME AUCKPETEH
b) B kBaHTOBO - MEXaHMYECKOW CHCTEME HE MOXET OBITh JIBYX WJIM 00JIee AIIEKTPOHOB,
HaXOJALIMXCS B COCTOSIHUM C OJJMHAKOBBIM HAOOPOM KBAaHTOBBIX YHCEI

B) B kBaHTOBO-MEXaHMYECKON CUCTEME HE MOXKET OBITh JIBYX WJIU 00JIee AIIEKTPOHOB,
00J1aJaroIKX OJMHAKOBBIM CIIMHOM

I') CocrostHre MUKpOYACTHIIB B KBAHTOBOW MEXaHHKE 33/1a€TCsI BOJHOBOW (pyHKIUEH

J1) CocrosiHre MUKPOYACTUIbI B KBAHTOBOM MEXAHUKE HE MOYKET OJJHOBPEMEHHO
XapaKkTepu30BaThCs TOYHBIMU 3HAYCHUSIMH KOOPAMHATHI U UMITYJIbCA

16. 30Ha pa3pemIeHHBIX YHEPTHHA AJIEKTPOHOB CBOOOJHA W OTCTOMT OT 3allOJTHEHHOW Ha 5 3B.
Kakomy Tumy TBepAbIX TeJl COOTBETCTBYET 3Ta 30HHAs cxema?

A) JIndyiekTpuKy b) Mertamny B) [TonynpoBoaHuKY (THIIa Te€pMaHUN, KPEMHU )

I') CnnaBy 1Byx MeTanioB 1) lHonynpoBonnuky (tTuna A B)

17. BonnoBast pyHKIMS MU QYHKIUS COCTOSTHHS Ja€T BO3MOXHOCTb ... .

A) nostyunTh UH(OPMALMIO O 3HAYEHUH KOOPAMHAT U UMITYJIbCA YaCTHIIbI

B) onucarp 3aK0H ABMKEHUS YaCTHUIIBI

B) npenckasare, kakue 3HaUCHHsI BCEX U3MEPSIEMbIX BEJIMYMH OyAyT HaOII0aThCs Ha OIBITE U C
KAKOM BEPOATHOCTBHIO

I') nony4nTs MH(OPMALIMIO O 3HAYEHUH SHEPTHH U UHTEPBAJIE BDEMEHHU, B TEUEHHE KOTOPOTO
YacTUIa UMEET Ty SHEPTHUIO

J1) onucaTh 3aKOHBI TEPMOJIUHAMUKH

18. Kak Ha3pIBaeTCs SHEPrusi, HEOOX0aUMasl IJIs yajdeHus SJIEKTPOHA U3 aToMa:
A) 311€KTpOOTPULIATENBHOCTh
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b) notrennuan nonuzanuu
B) cponctBO K 3neKTpoHy
I') nonspuzanus

19. Yto Takoe ypoBeHb Pepmu?

A) MakcuMaIbHas SHEPTUs AJIEKTPOHOB B KpUCTAILIE

B) cpennsis sHEPrus 37IE€KTPOHOB B KPUCTAILIE

B) MakcumaibHast SHEPTHS SJEKTPOHOB B KPUCTAJIIE MTPH 0°K
I') MuHMManbHast SHEPTUS FIEKTPOHOB B KPUCTAILIE

20. KBanroBo-pa3mepHbIil 3 dekr:

a) [Ipy yMeHbIICHHH pa3Mepa HAHOYACTHIl PHEPTHs MEKAY SHEPTeTHYECKUMH IEpexoJaMH H
SHEPTUsl KBAHTOB U3TYyYCHUS YBEITMUNBACTCA.

0) Ilpu ymeHbIIEHHH pa3Mepa HAHOYACTHI[ SHEPTUsS MEXKIY SHEPreTHUECKHUMH TEepeXoiaMu U
SHEPTUsl KBAHTOB U3YYCHUSI YMEHBIIACTCS.

B) [Ipu yBenmueHnm pasMepa HAHOYACTHI[ SHEPIUS MEXKAY SHEPreTHUECKHUMH NepexogamMu U
SHEPIUsl KBAHTOB U3TyYCHHUS YBEITHMUNBACTCA.

r) Ilpn yBenwyeHmm pa3mepa HAHOYACTHIl SHEPTUS MEXKAY SHEPreTHUECKHUMH MEepexoJaMH U
SHEPIUsl KBAHTOB U3TYyYCHUS YBEITMUNBACTCA.

Tect Ne2 (Tema 4)
1. 3aBucuMOCTh -1 CONPOTUBICHHUS OT TEMIIEpAaTypbl Ha PHUCYHKE, R
XapaKTepHa JJIs:
A) mpoBomHukoB  b) momynmpoBomHUKOB  B) musnekTpukoB

2. Yto Takoe ypoBeHb Oepmu?

A) MakcuMaJbHasl SHEPTUs NIEKTPOHOB B KpUCTAILIE

b) cpenusisi aHEprus 37€KTPOHOB B KPUCTAJLIE

B) makcuManbHas sHEprus 3JIeKTPOHOB B KPUCTAJLJIE MPU 0°K
[') MuHMMAaNbHAS SHEPTUS DJIEKTPOHOB B KpUCTAILIE

3. CKOJIBKO 3JIEKTPOHOB Ka)KJOTO aTOMa B KPUCTAJIaX I€pMaHUs WIA KPEMHHUS MPUHUMAET
ydacTue B 00pa30BaHUU KOBAJECHTHBIX CBSI3€H C COCETHUMU aTOMaMU?

1) o 4 ’1eKTpOHA OT KaKJI0TO aTOMa,

2) 1o 2 3IEKTPOHA;

3) mo 1 3NEeKTPOHY OT KaXKJIOTO COCEIHEro aromMa Juisi oOpa3oBaHUS YEThIpEX KOBAJIEHTHBIX
CBsI3€l;

4) 51eKTPOHBI HE MPUHUMAIOT YYaCTHs B KOBAJICHTHBIX CBA3SX MEXAY aTOMaMH.

4. Y10 TaKoe «IbIpKa» B MOJYIPOBOJHUKE?

a) BaKaHCHsI B KPUCTAJUIMYECKOM peIIeTKe

0) HeKoTOpas BooOpakaeMast YaCTHUIIA C TIOJIOKUTEIIbHBIM 3apsJIOM U Maccoi
B) MOJIOKUTENIBHO 3aPsKEHHBIN HOH

') OTpULIATENBHO 3apsHKEHHBIN HOH

1) HE3aIOJIHEHHBIN 3HEPT€TUYECKUI YPOBEHD B BAJIECHTHOW 30HE

5. IlpumecHsbIif aToM WK JePeKT KPUCTAIUTMYECKON PELIeTKH, CO3IAI0UIHIA B 3alPEIICHHOMN 30He
SHEPreTUYEeCKU YpOBEHb, CBOOOJHBIM OT HJIEKTPOHAa B HEBO30Y)XIEHHOM COCTOSIHUM H
CHOCOOHBIN 3aXBATUTH JEKTPOH U3 BAIIEHTHOM 30HBI B BO30YK/IEHHOM COCTOSIHUH, 3TO:

A) akuenTop

b) nonop
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6. ITonynpoBOAHKK, B KOTOPOM KOHLIEHTPAIMSI AJIEKTPOHOB MPEBBIMIACT KOHLIEHTPALIUIO BIPOK,
OTHOCHTCS K MOJYITPOBOJHUKAM

a) i-THIIa;

0) n—Tumna;

B) p—THIA.

7. Kako#l cmbic UMEIOT Ha 30HHBIX nuarpammax uHuaekcel Eq, E,, AE, E¢? OtBeThl ykaxxute
CTPOTO B TOM MOCJIEIOBATEILHOCTH, KOTOpask MPEIyCMOTPEHA B BOIIPOCE.

1) E¢ - mmpuHa 30HbI IPOBOAMMOCTH;

2) AE — mmpuHa 3anpeieHHoN 30HbI;

3) E, — sHeprus noroska Bale€HTHOU 30HBL;

4) E. — sHeprusi THa 30HBI IPOBOJUMOCTH;

5) E¢- ypoBenb @epmu;

6) E, — mupuHa 3anpernieHHol 30Hbl;

7) AE — mirpuHa BaJICHTHOM 30HBI.

8. YKaxuTe npaBUWJIbHOE COOTHOLLIEHNE KOHIEHTPALUH 3JIEKTPOHOB (Nn) B 30HE IPOBOAUMOCTH U
IBIPOK (P) B BAJICHTHOW 30HE JUIsl COOCTBEHHOTO MOTYITPOBOTHUKA.
I)n>p,2)n=p,3)n<p,4) COOTHOUIEHUE ONMPEILISIETCS COCTABOM MOJTYPOBOIHUKA.

9. Vkaxure cpead HIKEIPHUBEACHHBIX 30HHBIE AMAarpaMMbl AKLENTOPHOIO, IOHOPHOTO U
COOCTBEHHOTO TOJYMPOBOJHUKOB. OTBETHl YKa)XXHUT€ CTPOr0 B TOW IOCIEIOBATEIbHOCTH,

KOTOpas IpeyCMOTPEHA B BOIIPOCE.
1) 2) 3) 4)

F 3 r oF ¥
E | E ElliEr E E, E E.
777777777777 Eq
,,,,,,,,,,, Fpes
Ey ————FE, E. Ey
0—>x ob—»x Q——»x 0——rx

10. PexoMOuHanus1, mpu KOTOPOM SHEPTHsi, OCBOOOXKNAIOMIAsACA MPH MEPEXo]e DICKTPOHA Ha
0oJiee HU3KUHM YHEPIeTUYECKUI YPOBEHb, UCITyCKaeTCs B BUE (JOTOHA, HA3bIBACTCA

a) U3JIy4aTeNIbHOM;

0) Oe3m3aydyaTenbHOM.

11. Kakoe W3 HIKENPUBEACHHBIX YTBEPXKIACHUN TPABUIBLHO OMpEAeNsieT UIMHY CBOOOJHOTO
npodera HOCUTEIA 3apsi/ia B MOJIYIPOBOAHUKE?

1) »TO cpeaHWd OTPE30K TMYTH, KOTOPBIM MPOXOJUT DJIEKTPOH MEXAY JABYMS
nocCJIICA0BATCIbHBIMHU CTOJIKHOBCHUAMU,

2) 3TO paccTOsiHHE, Ha KOTOPOE€ IEepeMEelIaeTcsl JIEKTPOH NMPU HU3MEHEHUU HaNpsKEHHOCTU
anekTpudeckoro most Ha 1 B/ewm;

3) aTO cpenHee paccTOsHUE, MPOXOAUMOE SJIEKTPOHOM 3a BPEMs pellaKCallly;

4) 3TO paccTosiHUE, IPOXOAUMOE JIEKTPOHOM WJIU JBIPKON 32 €AUHUILY BPEMEHH.

12. Yro Takoe nperdoBbIii TOK?

a) TOK 00yCIIOBJICHHBIN TPaIMCHTOM KOHIICHTPAIIUHA
0) TOK 00YCIOBIICHHBII IPaJJUEHTOM TEMIIEPATYp
B) TOK OOYCJIOBJICHHBIN AJIEKTPUICCKUM TTOJIEM

13. Kakue Toku mpoTeKaroT yepe3 paBHOBECHBIN p-n nepexon?
1) muddy3noHHBIE TOKH OCHOBHBIX HOCHUTEJIEH 3apsia — JABIPOK B AJICKTPOHHYIO (n) 00JacTh U
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3JIEKTPOHOB B JBIPOUHYIO (P) 00JIACTB;

2) Bo3HHKIIEe BchenacTBue audPy3uu OCHOBHBIX HOCHTENEH KOHTakTHOE (mud@y3noHHOE)
AIIEKTPUYECKOE TOJI€ BHI3BIBACT IPE(POBBIC TOKM HEOCHOBHBIX HOCUTENICH 3apsi/ia — DJIIEKTPOHOB
13 p-00JacTH B N-00J1aCTh U JIBIPOK U3 N-00JIaCTH B P-001aCTh;

3) B paBHOBECHOM p-h MEPEXOE CYLUIECTBYET TOJIBKO XaOTUYHOE TEIJIOBOE JABUKEHUE OCHOBHBIX
U HEOCHOBHBIX HOCHTEJEH 3apsjia, BCIECICTBUE YETO PE3YJIbTUPYIOLIUN TOK Yepe3 p-n Mepexos
paBeH HYIIIO;

4) B paBHOBECHOM p-n miepexoje nuddhy3noHHbIE TOTOKA OCHOBHBIX HOCHTENEH 3apsa (IbIPOK
U3 pP- W DJIEKTPOHOB W3 Nn-00JacTH, COOTBETCTBEHHO) YpPaBHOBEIIMBAIOTCS BCTPEYHBIMU
IpeiihOBBIMU TOKAMU HEOCHOBHBIX HOCUTEJICH 3aps/ia: IbIPOK U SJICKTPOHOB U3 N- U P-00IacTei,
COOTBETCTBEHHO.

14. TTocnenoBaTenbHO MOKAXKUTE BOJIBT- aMIIEPHBIE XapAaKTEPUCTUKH P-N TIEpexo/ia MPH IPsIMOM
1 00paTHOM CMENICHUSX.
H Y

D+ 2) 4 )
0 : +V 0 +¥ r_ﬂo ;V /‘0 ;V

15. Ha xakoM puCyHKe NpHBEACHA BOJbT-hapagHas XapaKTepUCTHKa OaphepHON €MKOCTH p-n
nepexona?

a) C 6) C
/
/
/
Co
0 Unp 0 Unp

16. O6patumbIil BUA TPOOOsi, CBOMCTBEHHBIN MOJYIPOBOAHIUKAM CO 3HAUUTEILHON TOJIIUHOMN P-
n mepexoja, oOpa30BaHHBIX CIA0OJIETHPOBAHHBIMU MOJYNPOBOAHUKAaMH. [Ipu 3ToM mupuHA
00€THeHHOTO C¢JI0si Topa3fno OoJbie nuddy3nOHHON NIUHBI HOcUTEeNeH. B ciiydae ocHOBHYIO
pOJIb UTPAIOT HEOCHOBHBIE HOCHTEIH, YCKOPSIEMbIE CHIIBHBIM JJIEKTPUUECKUM mosieM. O Kakom
BUJIE MPo00s p-n repexoaa uaeT peub?

1) naBUHHBIN

2) TYHHEJIBHBIN

3) TeruioBoM

4) MOBEPXHOCTHBIN

Ustp

17. HazoBuTte HEOOpaTuMbIe BUIBI IPOOOEB p-n Miepexoaa:
1) naBUHHBIN

2) TYHHEJTBHBIN

3) TeruioBot

4) MOBEPXHOCTHBIN

18. YUTto Takoe OMUYECKUH KOHTAKT METAJI-IOTYIPOBOIHUK?

1) 3TO KOHTaKT, KOTOPbII HE U3MEHSET COOTHOLIEHUS 3JEKTPOHHOM M ABIPOYHONW KOMIIOHEHT
IIPOTEKAIOILIEr0 YEPE3 HErO TOKA;

2) oMHUYECKH KOHTAKT BO3HUKAET, €CIM paboTa BBIX0/1a AJIEKTPOHA M3 METalljla MEHBIIIE, YeM U3
MOJYIPOBOJHUKA N-TUIA, BCJIEACTBUE YEro MPUIOBEPXHOCTHAs 00JAcTh TMOCJIEIHEro
oborarraercs dJIeKTPOHAMU;

3) oMuYecKHH KOHTAaKT K aKLENTOPHOMY MOJYNPOBOJAHUKY MOXKHO CO37aTh, €CIIM BHIOpaTh
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MeTaJul ¢ paboTOM BBIXOA AJIEKTPOHOB OOJIbILE, YEM B TIOJTYITPOBOIHUKE;

4) 000l KOHTAKT METAJUI-TIOIYNPOBOJAHUK WMEET HEJIMHEHHYI0 BOJBT —

XapaKTEPUCTHKY.

19. TIlepexomHslii CJIOMl € CYHIECTBYIOIIUM Tam
TP HY3MOHHBIM IEKTPUYECKUM MOJIEM MEX]Y IBYMsI
pa3IMYHBIMU o XUMHUYECKOMY COCTaBy
HOJYIPOBOJHUKAMH, oOnajaromue pa3nuuHON
LIMPUHON 3aIPEILIEHHON 30HbI HA3bIBACTCS:

1) omudeckuii mepexo;n

2) rerepornepexo

3) p-n mepexon

4) nepexon llorTtku

BBIHpSIM.HSIIOH_[I/Iﬁ KOHTAaKT
OCOOEHHOCTBIO  KOTOPOTO

20. Kak mHa3wpBaercd
METaJUI-TTOTYTTPOBOTHHK,

AMIICPHYIO
A | : K
I
EO3
—
T
@ o
<o) Si 1
Me eog\ n
<o
Kontakr Me - il ¢ BEINpAMITAIONIIMI cBOficTBAME

TIPH Agre Mo =~ Apse i

E03=0

.:l
%l
Me I-i:l n
.-i:l
n+ f
Heprmpamastonninii koHTakT Me - 'n npn

VCTOBIH Aper ve < Agex wn

SIBJISIETCSL OTCYTCTBUE MHXKEKIIMM HEOCHOBHBIX HOCHUTEIEH 3apsiaa (puc.)?

1) omudeckuii mepexo;n
2) nepexon LloTTku

3) reteponepexo

4) p-n nepexon

17



11.3. OueHouHble cpeacTBA JAJIs1 IPOMEKYTOUHON aTTecTalun

[TpomexyTouHas aTTecTalMs HalpaBjieHa Ha MPOBEPKY COPMUPOBAHHOCTH KOMITETEHIIUIN
OIIK-1, OIIK-2 u mpoBoautcs B (opme 3adera. Popma MpOBEJCHUS 3aueTa — YCTHBIM WM
MUCHbMEHHBIA B BUJE TECTA. 3a4€T MPOBOJATCS BO BpEMs 3K3aMEHAIIMOHHBIX ceccuil. Bompockl
JUTSL CAMOCTOSITENIbHOM TOJITOTOBKHU CTY/IEHTOB K 3a4€Ty MPUBECHBI B IPUIIOKEHUH 1.

bakanaBp nomyckaeTcs K 3a4eTy B TOM CiIy4ae, €ClId B TEYEHHE CEMECTPA 3a TEKYILYIO
paboty HabpaHo 40 OGamioB u Gonee. B mpoTuBHOM citydae BbICTaBisieTcss 0 CECCHOHHBIX
6autoB. Bo Bpemsi 3avera OakanmaBp moskeT Habparh m0 30 GamtoB. Ecim Ha 3adeTe oTBET
CTyJeHTa olleHuBaeTcsa MeHee ueM 10-1o GaymiaMu, TO 3a4eT CUUTACTCS HE CIaHHBIM, OakamaBpy

BeICTaBIIsIeTCS 0 6aJ'IJ'IOB, a B BEJOMOCTbB BBICTABJIACTCA OLICHKA «HE 3a4YTCHO).

Ecnu Ha 3auere ctyneHT Habupaer 10 u Gonee OanyoB, TO OHU MPUOABIAIOTCA K CyMMe
0aJyIoB 32 TEKYIIYI0 PabOTy M MEPEBOIATCS B aKaJeMUIECKYIO OIICHKY, KOTOpast (GUKCUPYyeTCs B
BEJIOMOCTH M 3a4ETHOM KHMXKKE CTY/ICHTA.

HTtoroBelii ceMecTpOBBIi

AxkameMHuyecKkast OlleHKa

pEUTHHT
60...69 Gamios «YJIOBJIETBOPUTEIIHHOY
70...85 bamioB «XOpOILIOY» «3a4TEHO»
86...100 GanyoB «OTJIIMYHOY

Crynenty, HaOpaBlieMy B TE€YEHHE CEeMecTpa 3a TeKymyko paboty 60 m Oornee Oamos,
3a4eT Mo AMCLUMIUIMHE MOXET OBITh BbICTaBJIEH 0e3 Mmpoueaypsl caadd. B 3ToM ciydae K
HAaOpaHHOMY CTYJIEHTOM KOJIMYECTBY OaJlJIOB 3a TEKYIIYI0 pabOTy aBTOMATHYECKHU JT00aBISAETCS
20 68.JIJIOB H BBICTABJIACTCA COOTBCTCTBYIOIIAA aKaJICMHUYCCKaAs OIICHKA.

OneHka
Kpurepun «3a4TeHO» «He 3aureno»
«OTIUIHO» «Xopomio» «¥Y nosierBoputeabHO» | «HeynoBneTBopuTenbHO»
OTMeueHBI TPOOETIBI
3HaHNe MaTepuaa He 3naeT ocHOBHOE
Bcecroponnue B YCBOEHHH
B IIpeenax coJiepKaHue
3HaHne riryOOK¥e 3HAHHS MIPOrPaMMHOTO
[IPOrpaMMBl mucturiauasl (0-3
(10 -11 6a10B) Marepuana
(7 -9 6an10B) 0aJia)
(4 -6 6a.1710B)
[Tonumaer
MaTtepuan
[Tonnoe puar, Cyxnenus
MIPUBOIUT
MMOHUMaHue HpHMEpbI, HO MTOBEPXHOCTHEI, C tpynom
MaTepuaia ’ COJIEpIKAT OIIUOKH OpMYIIUPYET CBOH
P ’ HCIIBITHIBAECT AP ’ (popmympy
MIPUBOTUT MIPUMEPHI HE MBICITH, HE TTPUBOIUT
3aTpyJHEHMUS C
[Tonnmanue MIPUMEPBHI, MIPUBOJNT, OTBETHI HA | TIPUMEPHI, HE AAa€T
BBIBOJIaMU, OJTHAKO
JIOTIOJTHUTENbHBIE JIOTIOJTHUTENbHBIC OTBETa Ha
JOCTaTOYHO TOJTHO
BOIIPOCHI HE BOTIPOCHI JIOTIOJTHUTEITEHBIC
OTBEYAeT Ha
TpeOyroTCs HeyBepeHHbIE (4 -6 Borpockl (0-3 6ana)
JIOTIOJTHUTEITEHBIC
(8 -10 6a10B) 0aJ1710B)
BoIpock (6 -8
0aJ1J10B)
Jaet emxue Homyckaet 3aTpyaHsIeTCs B
OTIpeICIICHHS HETOYHOCTH B [Tyraer nonsTus, OTIpEICTICHUN
[Ipumenenune OCHOBHBIX OTIpEICIICHIH PEIKO UCTIONB3YET OCHOBHBIX TIOHSITHIH
podo. MOHATHUH, TIOHSTHH, HE B Mpo(eCCHOHANBHYIO | IUCITUTUINHBL,
TEPMHUHOJIOTHA | KOPPEKTHO MOJTHOM 00BeMe TepMuHonoruio (1-2 | HEeKOPPEeKTHO
UCIIOJIB3YET WCTIONB3YET 0asna) WCTIONB3YET
po(eCCHOHAIBHY | MPO(ECCHOHAIIBHY po(heCCHOHATIBHYIO
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10 TEPMHUHOJIOTHIO
(3-5 6aJ10B)

10 TEPMHHOJIOTHIO
(2-3 6a1a)

tepmuHoioruto (0-2
0aJia)

CoOmronenue
HOPM
JUTEPATYPHOTO
S3BIKA

Co01t01aeT HOPMBI
JUTEPATYPHOTO
SA3BIKA,
npeoOIamgaer
Hay4YHBIN CTHIIb
uznoxenus (3-4
0asia)

ColurrogaeT HOPMBI
JTUTEPaTypHOTO
SI3bIKA, JTOITyCKAeT
CAMHUYIHBIC
omuoku (2- 3
0aJia)

Homyckaet
MHO>KECTBEHHBIE
peYeBbie ONMMOKH
TIPH U3TI0KEHUHN
Marepuana (1-2
0aJn)

KocHos3piuHag peub

HUCKaXacT CMBICII OTBETa

(0-1 6amm)

[Tporpamma coctaBiieHa B coorBeTcTBUM ¢ TpeboBanusmMu ®PI'OC BO mo HampapieHHIO

moarotoBku 11.03.04 DaekTpoHUKA M HAHODJIEKTPOHHUKA.

Pa3zpadorunk:

77

K.(}.-M.H., oieHT Mopozora H.B.

[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl o0Imel 1 SKCIIepUMEHTAILHON (PU3UKU

«24» mapra 2022 1.

[TpoTokon Ne 6

3aB. xadeapoi

/

1.¢.-m.H. I'aBpuimiok A.A.

Hacrosimass mporpamMa He MoOKeT OBbIThH BOCIHPOHM3BeJeHAa HH B Kakoil ¢opme 0e3

NpeABAPUTETHHOT0 MICHbMEHHOT0 pa3peleHusi Kadeapbl-pa3padoTyuKa MPOrpaMMbl.
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[Ipunoxenue 1

IIpuMepHBIii NepeYeHb BONPOCOB K 3a4€eTy
1. Tumbl MEKaTOMHBIX CBSI3EH.
2. Kpucramnueckast ctpykrypa. [loTeHnmansHas u cuiaoBasi QyHKIIUH B3aUMOJICHCTBUS YaCTHIL
B Kpucramie. Kpucramisl (aToMHbIE, METAJUINYECKHE, MOJIEKYJISIPHbIE, HIOHHBIE).
3. Kpucramiuueckas pelieTka HACAIbHBIX KPUCTAJUIOB. THIBI KPUCTAUIMYECKUX PELIETOK.
[TapameTpbl KPUCTATUIMYECKON pEIIETKU. THUIIBI AJIEMEHTAPHBIX SUeeK-pelieTku bpase.
4. CoiicTBa KpuCTaUIOB. AHM30TpOmUs. Amutorponus. [Tonumopduszm.
5. AnnotponHbie (GOPMBI yriiepoaa.
6. Hexpucraminueckue TBEpAbIE Tena.
7. MeTopl OTy4YeHUS] KPUCTAIIOB.
8. Hedexte B kpucramax. Krnaccudpukamus wmukponedekroB KpuctamioB. CTpyKTypHO-
YyBCTBUTEJIbHBIE CBOMCTBA KPUCTALIOB. POCT KpuCTAILIOB.
9. OcHOBHBIE NIPEJICTABIECHNS KBAHTOBOM MEXAHUKH.
10. BonHoBble cBolcTBa MHUKpodacTull. JlnuHa BomHbl nae bpoitng. CooTHouieHue
HeonpeneneHHoctei ['elizendepra. BonHoBas ¢pynkuus u ypasuenue Llpenunrepa.
11. KBantoBas monens aroma. KBantoBeie uncna. [Ipunuun 3anpera [laynu.
12. TlonsTne O MOTEHUMANbHBIX sMax W Oapbepax. IIpocreiime BHUABI HU3KOPa3MEPHBIX
o0bekToB (KBaHTOBas siMa, KBAaHTOBasi HUTh, KBAHTOBAsI TOYKA).
13. Mukpoyactula B IpsIMOYTOJIbHOM MOTEHIIMAIBHOM SIME.
14. TynnenbHbIN 2 EKT.
15. DHepreTrueckuii ClIeKTp KprcTaula. 30HHbIE SHEPIrETUUECKHUE JUarpaMMBbl.
16. KBanToBopasmepHbie 23 (HEKTHI.
17. DOueprernueckue YpOBHM U 30HBL. IIpOBOAHMKH, MOJIYIPOBOJHUKH U JUJIEKTPUKH.
[TosrynnpoBOTHUKOBBIE MaT€pHAIIbI B TBEPAOTENBHON IIEKTPOHUKE.
18. CobOcTBeHHAs AIIEKTPOIPOBOJHOCTH MOTYIPOBOJAHUKOB. 3aBHCUMOCTD 3JIEKTPOIIPOBOAHOCTH
MOJIyIIPOBOJHUKOB OT TEMIIEPATYPHI.
19. PacnipeneneHue 3JIeKTPOHOB 0 SHEPreTUYECKUM ypOBHSAM. DHeprus (ypoBeHs) Oepmu.
20. I[IpumMecHast 371eKTpONPOBOAHOCTD MOIYIPOBOIHUKOB (JJOHOPHBIE U AKLENTOPHBIE IPUMECH).
21. IIporecchl nepeHoca 3apsa0B B MOIYIPOBOAHMKAX (Iperd u nuddy3us Hocutenei 3apsa).
22. DIEeKTPOHHO-ABIPOYHBIN Tepexoa. BeHTuinpHoe CBOMCTBO p-n- nepexona. BonbT-amnepHas
XapaKTepUCTHKA p-N- epexoa. Buisl mpoboes p-n- nepexona. EMkocTs p-n- nepexona.
23. KonTakTt «metami-noaynpoBoaHuk». [lepexon IoTTkwu.
24. KOHTaKT MeXy NOJyNPOBOJIHUKAMH OJAHOIO THIIA IPOBOJUMOCTH.
25. I'ereponepexoibl.
26. CBoiicTBa OMHUYECKUX MEPEXOJIOB.
27. IlomynpoBOAHUKOBBIE MO Ibl. BUMOJISIpHBIE U MOJIEBBIE TPAH3UCTOPHI.
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