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1. Henau n 3212494 AUCHUIJIMHBI (MOAYJISA):

Ilenvto wzydeHus y4eOHOW ITUCHUIUIMHBI «MUKpPO- ¥ HAHOAPJICKTPOHHUKA» SIBISICTCS
npuoOpeTeHne CTyJICHTaMH HEOOXOJMMBIX 0a30BbIX 3HAaHUH B 00JIACTH MHKPO- H
HAHORJIEKTPOHHUKH.

3aoauu oucuyunIUHbL.

- mpuoOpeTeHrne 3HaHWUU B 00JIACTH OCHOB KBAHTOBOW MEXAaHUKH, TEOPUHU TBEPIOTO TeEJa,
TEOPHH TMOJIYIPOBOJTHUKOB, TEXHOJIOTUH MATEPHAIOB MUKPO- U HAHOAJICKTPOHUKH U OBJIAJICHHE
YMEHUSIMH UCTIOJIB30BaTh 3TU 3HAHUS IIPU PEUICHUU 33]1a4;

- U3y4eHue (PU3NYECKUX MPOIECCOB, 3aKOHOB M A(DPEKTOB, JICKAIMUX B OCHOBE MPUHIIUIIOB
JNEHCTBUS TPUOOPOB MHKPO- M HAHOXJICKTPOHHKH, W ONPEICISIONINX XapaKTEPUCTUKH U
napameTpbl ATUX MPUOOPOB;

- 0030p pa3sNUYHBIX HAHOTEXHOJOTHMYECKUX IPOIECCOB CO3/IaHUsI HAHOMATEpUAJIOB U
OCHOBHBIX TCHJICHIIMA pPa3BUTHUS HAHOTCXHOJOTHH B MHpPE, 3HAKOMCTBO C COBPEMEHHBIMHU
OKCIIEPUMEHTAJIbHBIMUA ~ CPEICTBAMHU  HCCJICIOBAHMS ~ MaTepUaiOB C  HAHOMETPOBBIM
MIPOCTPAHCTBEHHBIM Pa3pEIICHUEM, a TAK)KE 03HAKOMIICHHE C COBPEMEHHBIMU JOCTHKCHUSIMH T10
CO3JIaHUIO U PUMEHEHUIO HAHOYCTPOMCTB;

- CO37JaHME OCHOBBI ISl TTOCIEAYIOLIEr0 U3y4yeHHUsl BOMPOCOB (DM3HUKHU MOIYIPOBOJIHUKOBBIX
npuOOpOB, BKIIOYAs AJIEMEHTHI W TPHOOPHI HAHODJIEKTPOHUKH, (U3HKH HH3KOPAa3MEPHBIX
CHUCTEM, TBEPAOTEIBHOM JIEKTPOHUKH M TEXHOJIOTHU MUKPO- M HAHODJIEKTPOHUKH.

2. MecTto aucuumimmasl B ctpykrype OITIOIT:

VYuebHast nucnmmmHa “MHKpPO- W HAaHODJCKTPOHHMKA  BXOOUT B 0a30ByI0 YacTh
JUCLMIUIMH IpOrpaMMebl OakajiaBpuara.

JuctumimHa “MHKpO- U HaHOZJIEKTPOHUKA” OMMPAETCS HA UIKOJIbHBIE TUCIUIUIMHBI
€CTeCTBEHHO-Hay4YHOro Iukia: “Maremaruka”, “Dusmka” u “Xumus”, a Takke Ha 0a30BYIO
JTUCIUILIMHY ITporpaMMbl OakanaBpuaTa «O01mas pusznka.

OO011ast TpyA0EMKOCTh Kypca - 4 3a4eTHBIX €IMHHIIBI.

3. TpeGoBaHusi K pe3yJIbTaTaM OCBOCHHMS THCHUILINHBI (MOAYJIsI):

[Tporiecc m3ydeHHs] TUCIUIUIMHBI (MOIyJs) HampaBlieH Ha (OPMUPOBAHUE CIEAYIOIIUX

KOMIETEHIIHI:
odmenpodeccuonanbubie komnerenuu (OIIK): OIIK-1, OIIK-2

- CHOCOOHOCTh TPEICTABJIATH AJCKBAaTHYIO COBPEMEHHOMY YpPOBHIO 3HaHUN HAay4YHYIO
KapTUHY MHpa Ha OCHOBE 3HAaHUS OCHOBHBIX IOJIOXKEHHUI, 3aKOHOB U METOJOB €CTECTBEHHBIX
Hayk u marematuku (OITK-1);

- CIIOCOOHOCTH BBISBIISAITh €CTECTBEHHOHAYUHYIO CYIIHOCTH MpOoOJeM, BO3HHKAIOUIUX B
xo/le TPo(heCCUOHATBPHONU NEeATENbHOCTH, MPHUBICKATh ISl MX PEIIEHUS COOTBETCTBYIOIIUN
¢pusuko-matemaTrueckuii anmapar (OI1K-2).

B pe3ynbrare nu3yueHus QUCHUIIMHBI CTYACHT JI0KEH:

3namop:
MNupexe Wunexc O06pazoBartesbHBIA pe3ysIbTaT
KOMIIETEHIHH 00pa3oBaTeNbLHOTO
pe3yJiibrara

OIIK-1 3-1 3HATh 3Tarnbl U OCHOBBI Pa3BUTHS 3JIEKTPOHUKH, KOTOPbIE
BKJIIOYAIOT  DJIEMEHThl KBAHTOBOM  (u3uku, Qusuku
TBEPJIOTO TEJIA U MOJIYIPOBOJHUKOBBIX CTPYKTYP;

OIIK-2 3-2 3HaTh 0 (QU3MYECKUX IMpoleccax, JeKalluX B OCHOBE
MPUHIUIIOB JIEHCTBHUS MPUOOPOB U YCTPOWCTB MHUKPO- H
HAaHOMIEKTPOHUKH,  METOJaX  HMX  AHaJIUTHYECKOro
omucaHus; (aKTOpax, OMPEACNAIOIMNUX MapaMeTpel U
XapaKTePUCTUKU, KOHCTPYKUUMU M 00JacTH NpPHUMEHEHUs
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ATUX YCTPOWCTB;

Ymemes:

Nupexc
KOMITETEHIIUN

WNnnexc
00pa30BaTEIHLHOTO
pe3ynbrara

O0pazoBaresbHbBIA pe3ysbTaT

OIIK-1

V-1

Ymernb OpraHU30BbIBATH CBOIO paboty o
CaMOCTOSITEJIBHOMY ~ HM3YYEHUIO  OCHOB  MHKpPO- |
HAaHOMJIEKTPOHUKU C  HUCIOJIb30BAHUEM  CIPaBOYHOM,
yueOHOM, MOHOTpaUUYECKON, MEePHOIUIESCKON HAYIHO-
TEXHUYECKON JIMTEpaTypbl M HHTEPHET-UCTOYHUKOB IO
MHKPO- U1 HAHOAJIEKTPOHUKE;

OIIK-2

v-2

YMerb wHcnonb3oBaTh 0a30Bble 3HaHUS B 0O0JNacTu
MaTEMaTUKU U €CTECTBEHHBIX HayK B IIPOLIECCE M3YYEHUU
¢bu3nuecKux  SABJICHWUN, NPUHLHUIIOB TOCTPOEHUS U
(GyHKIMOHUPOBAHUS YCTPOWCTB MUKpO- U
HAHODJICKTPOHUKH;, OPHUEHTUPOBATHCA B  (PU3UUECKHX
pPa3MepHOCTAX U BEIMYMHAX IPU PEIICHUU MPAKTUYECKUX
3azady; NPUMEHITh  [OJIyYCHHbIE  3HAHHUS  TPHU
TEOPETUUYECKOM aHAJIU3€, KOMIIbIOTEPHOM MOJEINPOBAHUN
U OKCIEPUMEHTAIBHOM  HUCCIENOBaHUHM  (DU3HMUECKHUX
MIPOLIECCOB, JIEKAIIUX B OCHOBE IPUHLMUIOB pPadOTHI
prUOOPOB U YCTPONUCTB MUKPO- U HAHOIJIEKTPOHHUKHU.

Braoemus:

Nupexc
KOMIIETEHIIUN

WNnnekc
00pa3oBaTeNbLHOTO
pe3ynbrara

OO6pa3oBaTenbHbIN pe3ynbTaT

OIIK-1

B-1

Buaners HaBbIKaMH TpUMEHEHHUs 0a30BBIX 3HaHUI B
o0jacTh KBAaHTOBOW (U3MKM, (PU3UKKU TBEPAOro Tea,
¢buzukn IIOJIYTIPOBOTHUKOBBIX CTPYKTYp "
HAHOZJIEKTPOHUKM ISl OLIEHKM TEHJAECHUUH pPa3BUTHUS
MHUKPO- U HAHOIJIEKTPOHHUKH.

OIIK-2

B-2

Banagers MeToaMu U cpeicTBaMU pelICHUs 3a/1a4 MUKPO-
U HaHOZJEKTPOHMKM Ha OCHOBE O0a30BBIX 3HAaHUN W3
o0jacTh KBAaHTOBOW (U3MKH, (U3UKU TBEPIOrO Tejla U
(GU3MKN  MOJYIIPOBOJHUKOB, MpPHUBJIEKas CIPaBOYHBIN
MaTepHai.

4. O0beM JMCHUIIMHBI (MOAYJI) M BUABI y4eOHOM padoThl (pa3aeasiercs mo popmam

00y4eHmust)
Bun yuedHoil paGoThl Bcero yacos CemecTpsl

6
AyauTopHbIe 3aHATHS (BCEro) 76 76
B tom uncne:
Jlexuuun 38 38
[paktuueckue 3ansrus (I13) 38 38
JlabopaTopHbie pabOThHI - -
KCP - N
CamocrosiTeibHasi pa6oTa (Bcero) 68 68
B tom uncne:
KypcoBoii mpoekT (paboTa)
PacuetHo-rpaduueckue paboTh




Pedepat (npu Hanuynn)

Hpyaue 6udvl camocmosmenvbrou pabomol

IlonroroBka  AOKIaJg0B IO  TEMaM, 68 68
pelienue 3a1a4, NoAroTOBKa K 3a4eTy

Bup npomeKyTOUYHOHM aTTeCTallUuU: 3a4€T

Bun utorosoit arrecranuu:

OO0mast TpyT0eMKOCTh: Yachl 144 144

3a4EeTHBIC €TUHUILIBI 4 4

5. Conepxkanue q1MCHUIIMHBI (MOIYJIs1)

DTanbl U OCHOBBI Pa3BUTHUS ANEKTPOHUKU. OCHOBHBIE TNPEICTABICHHUS KBaHTOBOM
MexaHuku. CTpOCHHE M CBOWCTBA MAaTEPHAIOB MUKPOAJICKTPOHHKH. [lOTyNpPOBOAHUKH U HX
cBoiicTBa. [lomynpoBONHUKOBBIE CTPYKTYphl. [Ipenmocwhuiku Tmepexoia OT MHUKpPO- K
HAHORJICKTPOHHUKE. DJIEMEHTHI KBAaHTOBOW (u3nku. DU3WYeCKre OCHOBBI HAHOJJICKTPOHHKH.
KBantoBopasmepubsie 3QdexTsl. Buabl HuzkopasMepHbIX 00BEKTOB. TyHHENnbHBINH 3(QexT.
AnnoTtpomnHsie GOpMBI yriepoaa.

5.1. Conep:xanue pa3iesioB U TeM JMCHMILIMHBI (MOAYJIST).

Tema 1. BBenenue. OCHOBHBbIE NOJIOKEHHS] M HANPABJIECHHUS Pa3BUTHA MHKPO- H
HAHOYJIEKTPOHHUKH.

Otanbl pa3BUTHS UIEKTPOHMKHU. VcTopus pa3sBUTHUS MUKpPO3JIEKTPOHUKH. OCHOBHBIE
MIOJIOXKEHUSI U NPHUHLMIBI MUKPO- U HAHOXJIEKTPOHUKHU. (DAKTOpBI, ONPEIEIAIOIINE PA3BUTHE
MUKpO3JeKTpoHUKU.  Krnaccudukanus — uzgenuid  MUKpOdJIeKTpoHUKH.  CoBpeMEHHbIE
HaIIpaBJICHUS Pa3BUTHU MUKPO- U HAHOIEKTPOHUKHU.

Tema 2. CTpykTypa u cBOWCTBA TBepAbIX TeJI.

2.1 CpoiicTBa TBEpBIX TeN. THITBI XUMHUECKON CBSI3H.

2.2 Kpucramdeckas crtpykrypa. [loTeHuumanbHas M cuiioBas (YHKIMHM B3auMOJCHCTBUSA
yacTull B kpuctamie. Kpucramibsl (aTOMHbIE, METANINYECKUE, MOJIEKYJISIPHBIE, HIOHHBIE).

2.3 Kpucramnnueckas pelIeTka HWACAIbHBIX KPUCTAJUIOB. THIIBI KPUCTAUIMYECKUX PELIETOK.
ITapameTpsl KpUCTAIUIMYECKON pelIETKH. THIIBI 2JIEMEHTAapHBIX A4eeK-pemieTku bpase.

2.4 CaolicTBa KpucTa/uI0B. AHU30Tponus. Aymtorponus. [Tonumopousm.

2.5 AnnotpomHbie HOPMBI yTiepoa.

2.6 Hekxpucramueckue TBEpAbIE TEIA.

2.7 MeTtonpl OJIy4eHHS] KPUCTAIIOB.

2.8 Hedexts B kpuctamuiax. Kiaccuduxamms mukponedekToB KpuctamioB. CTpyKTypHO-
YyBCTBHUTEJbHBIE CBOICTBA KpUCTaIoB. PocT KpucTasmios.

2.9 MogenpHble MNPEACTaBICHUS 00 3IEKTPONpOoBOAHOCTH. Kilaccudukanus BemecTs 1o

MIPOBOAMMOCTH.

Tema 3. Di1eMeHTbI KBAaHTOBOM (pu3nku. Pusndeckre 0CHOBbI HAHOIJIEKTPOHUKH.
3.1 CBsI3b 2JEKTPOHUKH U KBAHTOBOM (pU3UKH.
3.2 Drarnsl pa3BUTHS dJIEKTPOHUKHU.
3.3 OcHOBHBIE NIPEACTABICHUS KBAHTOBOM MEXaHUKH.
3.4 BosnHoBble cBoKMcTBa MHKpodacTull. [lnuHa BosHbl 1€ bpoitnsg.  CooTHomieHue
HeonpeneneHHoctei ['elizen6epra. Boanosas ¢pynkuus u ypasuenue Llpenunrepa.
3.5 KBanrtoBas Mmojens aroMa. KBanTtoBeie uncna. [Ipunuun 3anpera [Taymnu.
3.6 Tlonsatue O MOTEHIMAIBHBIX sIMax W Oapbepax. Ilpocreiime BuAbI HHU3KOpPa3MEPHBIX
00bekToB (KBaHTOBas siMa, KBaHTOBasi HUTh, KBAHTOBAsI TOYKA).




3.7 Mukpouactuia B IpMOYToJbHOM MOTEHIIMAILHON AME.

3.8 TyHnHenbHbIN 3G DEKT.

3.9 DHepreTHuecKuil CeKTp KpucTauia. 30HHbIE SHEPTETUUECKUE TUarpaMMBl.
3.10 KBantoBopaszmepHbie 3PP EeKTHl.

Tema 4. ®u3nvecKkue 0CHOBbI PadOThI MOJYNPOBOIHUKOBBIX IPUOOPOB.
4.1 DHepreTudyecKkue ypoBHHU U 30HBI.
4.2 TIpoBOAHMKH, TOJYOPOBOJAHUKH U JUAIEKTPUKU. [lomynpoBOJHUKOBBIE MaTepuaibl B
TBEPAOTEIBHON JIEKTPOHHUKE.
4.3 CoOcTBeHHas 3JIEKTPONPOBOTHOCTD MOTYIPOBOJHUKOB. 3aBUCUMOCTD AJIEKTPOIIPOBOIHOCTU
MOJIYIIPOBOTHUKOB OT TEMIIEPATYPHI.
4.4 PacnipeneneHue 3JIEKTPOHOB 10 SHEPTETHYECKUM YPOBHAM. DHeprus (ypoBeHb) Depmu.
4.5 IlpumecHas 3JIeKTPONPOBOIHOCTD MOIYIPOBOJAHUKOB (JJOHOPHBIE U AKLIETITOPHBIE IPUMECH).
4.6 Ilpoueccsl mepeHoca 3aps10B B MOTYNpoBOAHMKAX (aperd u auddysus HocuTenei 3apsaaa).
4.7 DnexTpuuecKrue Nepexoibl.
4.7.1 Dnekmponno-0bipounblll nepexoo.
4.7.2 Koumakm «memani-noaynposoonuxy. llepexoo lllommxku.
4.7.3 Konmakm meancoy nonynposooOHUKamu 00H020 muna nposoouUMoCmu.
4.7.4 I'emeponepexoosi.
4.7.5 Ceoticmsea omuueckux nepexo0os.
4.8 TTomynpoBOAHUKOBEIE AUOABI. BUIONIIPHEIE U TIOJIEBBIE TPAH3UCTOPHI.

5.2 Pa3nenbl QUCHUIJIMHBI M MEKIHCHUIUIMHAPHBIE CBSI3H ¢ o0ecrneYnBaeMbIMH
(mocsexyOIIMMHU) JUCHUIIIMHAMUA

Kypc «MuKpo- M HAHODJIEKTPOHMKA» SIBISAETCS OCHOBOM ISl M3YyYEHUS CIETYIOIINX
JUCLUIUIMH IPO(QECCUOHANBHOTO LIUKJIA:

Ne HanmenoBanue Ne Ne paznenoB M TeM JaHHOM JIUCLHUILIVHBI,
n/n o0ecreynBaeMbIX HEOOXOAUMBIX  JUII  H3ydeHHs  00ecreunBaeMbIX
(mocnenyromux) TMCUUIUIMH | (IOCTIeAYOUINX) JUCLUTIIINH (BOHMCBIBAIOTCS
pa3paboTYUKOM)
1.| TsepnorenbHas 3IE€KTPOHUKA P1 P2 P3 P4 P5
2.| MUuKpo3IeKTpOoHUKa P1 P2 P3 P4 P5
3.| IIpoueccs MUKpO- u P1 P2 P3 P4 P5
HAHOTEXHOJIOTUI
4.| Hano3meKkTpoHUKA P1 P2 P3 P4 P5
5.| ®Pusznka MoJynpoBOJIHUKOB P1 P2 P3 P4 P5
6.| KBanTtoBas u  onTHueckas P1 P2 P3 P4 P5
JJIEKTPOHUKA

5.3. Pa3nenbl 1 TeMbl IUCHUILIMH (MOAYJ1ei) U BUAbI 3aHATHI

Ne Haumenoanue pasznena Bupl 3aHATHI B Hacax
n/n HaunmenoBanue TeMbl Jlexu, IMpaxr. 11a6 KCP CPC | Beero
3aH.
T1. Beenenne. OCHOBHBIE TOJIOXKE-
1. | HUA ¥ HapaBIICHUS Pa3BUTHS MHKPO- 2 5 7
1 HAHODJIEKTPOHUKH.
2. | T2. Crpykrypa u CBOWCTBa TBEPABIX 12 14 21 47




TEJL.
T3. DieMeHTHl KBaHTOBOW (DH3UKH.
3. | Ousnueckue OCHOBEI HaHO- 14 16 25 55
SJIEKTPOHUKHU.
T4. Ouzmdeckue OCHOBBI PaOOTHI
4. 10 8 17 35
TIOJTYIIPOBOJHUKOBBIX ITPHOOPOB.
Utoro: 38 38 68 144
6. IlepeyeHb ceMMHAPCKHUX, MPAKTHYECKHUX 3aHATHIA 1 J1a0OPATOPHBIX padoT
HaumenoBanue cemunapos, | Tpynoemko dopmupyem
Ne Ne pazpaena v Tembl POB, | LPYA OreHOYHEIE PMUPY
MPAaKTUYECKUX U CTb blE
n/m JHACLUTUIMHBI cpeacTaa
71a60paTOPHBIX paboT (gacer) KOMIIETeHIINN
1 2 3 4 5 6
I131. Xumuueckas cBs3b B ITucemennbIi OIK-1
1 | T2. Ctpykrypa u KpucTaax. ' eoMmerpus 7 TEeKYyIIUH OINK-2
CBOWCTBA TBEPJIBIX KPHUCTAIUTMYECKOH PEIICTKH. KOHTPOJIb
TeN. DJIEeMEHTEI I13.2. I[e(beKTH CTPYKTYpPBI IInceMeHHBIN OITK-1
2 | xpuCTaITOPUIUKH. KPUCTAILIOB. AMOP(dHbIE 7 TEeKYIIUH OIK-2
TBEpJBIC TeNa. KOHTPOJIb
I13.3. CB#3b 3JEKTPOHUKHU U
KBAHTOBOM (DM3HKH. ITuceMeHHBIN OITK-1
3 BomHOBBIE CBONCTBA 5 TEeKYyILUH OI1K-2
MHKpodacTHll. KBaHToBas KOHTPOJIb
MOJEIb aTOMa.
I13. 4. TlonsTHe o
T3. DeMeHTH MOTEHIHATIBHBIX IMaxX U ITucemeHHbIM OIK-1
4 KBAHTOBOH (DH3MKH. Oapbepax. BHCPFeTIiIZIeCKI/II/I 5 TeKyUIUH OIK-2
criekTp Kpucramia. Ksanroso-
®u3nYecKre OCHOBBI P kp KOHTpOJIb
pa3mepHbie 3)DEKTHI.
HaHODJIEKTPOHHKHU.
I13. 5. ®dusnueckue OCHOBBI
HaHORJIEKTPOHUKHU. MeTo bl
(hopMupoBaHHS HAHO- TR —
5 AIIEKTPOHHBIX CTPYKTYP. 6 - OIIK-1
[lepenoc HocuTeNEl 3apsiaa B Yy OI1IK-2
HaHOPa3MEPHBIX CTPYKTYpax KOHTPOJIB
M BJIEKTPOHHBIX MPUOOpax Ha
UX OCHOBE.
[13.6. DHepreTuueckue
YPOBHH M 30HBI. [IpOBOAHUKH, TTycEMEeHHI
6 HOJIyIPOBOJJHUKH U 5 .- OIlK-1
IudJieKTpuKy. Pacnpesenenue v OIIK-2
DIIEKTPOHOB TIO KOHTpPOJIb
OHCPICTUYCCKUM YPOBHAM.
T4. @usueckne I13.7. CobOcTBEHHAS U TTHChMEHHEI
7 OCHOBBI PabOTHI npuMecHas 5 I OIIK-1
TOJTYIIPOBOIHHKOBBIX | 31eKTpONpOBOIHOCTS Y OI1K-2
puOOPOB. MOJTYIIPOBOTHUKOB KOHTPOJIb
I13.8. TIpouecchl nepeHoca ITucemenHBIN OIK-1
8 3apSAI0B B MOJYIPOBOJAHUKAX. 2 TEeKYyIIUH OIK-2
DNIEeKTpUIECKHe MePEXOIbl. KOHTPOJIb
I13.9. ToJTyIPOBOHUKOBBIE ITuceMennbli OIK-1
9 ool bunosspHsle n 2 TEeKYIIUH OIIK-2
TIOJICBBIC TPAH3UCTOPHI. KOHTPOJIb




6.1. Il1an camocToATEILHOM PadOTHI CTY/ICHTOB

Ne Tema Bun 3aganue Pexomennyemas Konnu
HEJI. CaMOCTOSITEJIbHOU auTeparypa €CTBO
paboTHI 4acoB
1 T1. Pabora c [ToBTOpEHME U Wcrounuku 1 -6 u3 5
4 T2. y4eOHUKOM, yriayOJeHHOe U3yueHue | OCHOBHOM U 1-6 u3 21
8 T3. CIIPaBOYHOU yue0HOro Marepuaa JIOITOJTHUTEIbHOU 25
14 T4. JIUTEPATYpOid, nexuu, 113 ¢ JIUTEPATYPHI; 17
MEPBOMCTOYHUKAMHU, | UCTIOIB30BAHUEM CaMocCTOsATeTbHBIN
KOHCIIEKTOM KOHCIIEKTa JICKIIH, MOKCK JINTEPATYPHI HA
autepaTtypsl, UTHTepHET | 00pa3oBaTeIbHBIX
- pecypcoB pecypcax, J0CTYITHbIE
IO JIOTUHY Y MapoJIio,
MPEIOCTABIIIEMbIM
Hayunoii Oubinorexoit
ury
6.2. MeToanueckue yKa3aHus 0 OPraHU3alUM CAMOCTOSITE/ILHOI pa0doThl CTYI€HTOB
CaMmocrosiTenbHasi paboTa OakajdaBpoB — HWHAMBHAyallbHas ydeOHas JesTeNbHOCTD,
ocyliecTBiisieMass 0e3  HEMOCPEJACTBEHHOIO  PYKOBOJACTBA  TpernojaaBareis  (HAYYHOTO

pykoBoauTens (KOHCYJIbTAHTA)),
OCMBICJIUBACT TOJTYICHHYIO HH()OPMAIIUIO, PEIIAeT TCOPETHUSCKUE W TMPAKTUYECKUe 3a1adn. B
MIPOIIECCe MPOBENICHUS CAMOCTOSTENbHOM paboThl popmupyercst kommereHius OITK-2.
Ha camocrosiTennsHy 0 paboTy BBIHOCSTCS CIIEAYIONIUE BOMPOCH TI0 TEMaM JIUCITUTUTHHEL:

T1. Uctopuueckuii 0030p pa3BUTHS PU3NUECKON DIEKTPOHUKH OT AUCKPETHBIX MPUOOPOB
0 UWHTETPAIBHBIX CcXeM. Vcropuueckuii 0030p pa3BUTHS BBIYACIUTCIBHON TEXHHKH.

HpeI[CTaBJ'IeHI/ISI O PBIHKC IIOJYIIPOBOJHUKOBBIX 3JICMCHTOB.

MaTepuajia U Marepuasa MpPaKTUIECKUX 3aHITHIA.
T2. CTtpykTypa KpUCTAIJIOB M CHocoObl ee omperaeneHus. OCHOBHBIE THUIBI CBSI3EH B

B XO0AC KOTOpOﬁ 6aK8.J'IaBp AKTHUBHO BOCIIPUHHUMACT,

[IpopaboTka JEKIIMOHHOTO

TBEPABIX Tenax. [ledexTsl B TBEpbIX Tenax. TerioBble CBOMCTBA TBEPAbIX Tel. MexaHu4ecKue
cBoiicTBa TBEPABIX Ten. Dusnueckue cBoHcTBa aMop¢pHBIX TBEPABIX Ten. [IpopaboTka
JEKIIMOHHOIO Marepuaia U Marepuasia NpaKTUYECKUX 3aHATHMN.

T3. Crpykrypa HaHOMaTepuanoB. MeToapl Hccie10BaHusl HaHOMaTepralloB. TexHoornu
MOJIyYEeHUsI HaHOMAaTepuajioB M HAHOCTPYKTyp. OOnacTM NpUMEHEHUs HaHOMaTepUasoB.
[TpopaboTKa JIEKIIMOHHOTO MaTepraia U MaTepralia MpakTHIeCKUX 3aHATHI.

T4. ®usnueckue >3¢dexkTsl B Marepuayiax 3JIEKTPOHHOW TeXHUKH. [IpoBOIHMKOBBIE,
MOJIYIPOBOJJHUKOBBIE M TUAIEKTPUUYECKHE MAaTEpUaAJIbl MUKPOIIEKTPOHUKU. DJIEKTPUUECKUE U
MarHuTHbIE CBOMcTBa TBepAblx Ted. CBepxmpoBogumocTs. [IpopaGoTka JEKIIMOHHOTO
MaTepuajia U Marepuaia IPaKTUYECKUX 3aHATHH.

KoHTponb camocTosTensHOM paboThl MPOBOIUTCS HA MpaKkTUYecKuX 3aHsATUsAX U Ha KCP
o okondannu 1.2, T.3 u T.4.

7. llpuMepHasi TeMaTHKa KypPCOBBIX padoT (IPOEKTOB) (MPHU HAJINYHNH)

IIJITAHOM HE MPEyCMOTPEHO



8. YueOHo-MeTOAUYecKOe U MH(OPMAITHOHHOE O0ecneyeHne TUCIIUIUIHHBI (MOTYJIfA):
a) OCHOBHasl JINTepaTypa

1. Enudanos, I'. 1. ®usuka TBepAoro tena [IIeKTpoHHBIN pecypce] : yueo. mocodue / I
. Enudanos. - Mocksa : Jlanb, 2011. - 288 c. : wi. - (YueOnuku 11 By30B. CrieriuanbHas
auteparypa). - Pexxum nocryna: ObC "UznarensctBo "Jlanp". - Heorpanu4. qocryir. -
bubnmorp.: c. 282-283. -ISBN 978-5-8114-1001-9.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2023

2. MaryxuH, Bagum JleornnoBuu. @usnka TBepAOro Teia [ IeKTPOHHBIA pecypc]: yueo.
nocobue / B. JI. Maryxun, B. JI. EpmakoB. - Mocksa : Jlans, 2010. - 218 c. : 1. - (YueOHUKH
s By3oB. Cneunmanbhast auteparypa). - Pexum npoctyma: ObC "UznarensctBo "Jlamp'". -
Heorpanuu. noctym. - ISBN 978-5-8114-0923-5
http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=262

3. Hanoanekrponuka: Teopus u npaktuka [Tekct] : [yuebnuk] / B. E. Bopucenko [u ap.]. -
3-e uzn. (31.). - Mocksa : BUHOM. JlaGopatopus 3nanuii, 2013. - 371 c. ; ectb. - (YueOHUK A5
BbIcHIeH 1IKOJIbl). - Peskum goctyna: ObC "Pykont". - Heorpanuu. goctyn. - ISBN 978-5-9963-
2104-9
http://rucont.ru/efd/226435?urlld=L31McuvOZwOVvW3n7Y AzebhGnk64qiDIBY 0eUsvES5+F3Jz
b6+ps4iwChpdv8LgETTX02M61nEtcvI0sFAHXIWIw==

4. Iwmkun, T[ennamuit ['eoprueBud. Hanoosnekrponuka. DeMeHTHI, MPUOOPHI,
yCTpOMCTBA [DNEKTPOHHBINA pecypc]: yued. mocobue aisi cTya. By30B, 00y4. mo Hamp. 210600
"Hanorexunomnorus", 152200 "Hanounxenepus", 210100 "DnekTpoHUKa U HAHOAIEKTPOHUKA" /
I. I'. umkws. - 2-¢ 3. - 9BK. - M. : bunowm. Jlabopatopus 3uanuii, 2012. - Pexum gocryma:
OU3 "bubnuorex". - Heorpanuu. gocrym. - ISBN 978-5-9963-1443-0

5. bappibun, A. A.. DJNEKTpOHMKAa ¥ MHUKPOMIEKTpOHUKA. (DU3MKO-TEXHOIOTHYECKHE
ocHOBHI [Tekcr] : [yue0. mocobue] / A. A. bapsioun. - Mocksa : ®DU3MATIIUT, 2008. - 426 c. ;
Her. - Pexxum poctyma: OBC "Pykont". - Heorpanmmu. moctyn. - ISBN 978-5-9221-0679-5
http://rucont.ru/efd/152088

0) AOMOJIHUTEIbHAA JUTEpaTypa

1. I'yceB, A. W. HanomaTepuanbl, HaHOCTPYKTYphl, HaHoTexHonoruum [Tekct] / A.
. T'yceB . - 2-e u3., ucnp. - Mocksa : DUSMATIIUT, 2009. - 417 c. ; ecTb. - Pexxum gocTyma:
3BbC "PykonT". - Heorpanuu. noctym. - ISBN 978-5-9221-0582-8 http://rucont.ru/efd/152090

2. IlaceikoB, Brmaanvup BacunbpeBmdu. Matepuanbl 3JIeKTPOHHOW TeXHHKH [Tekcrt] :
yuel. i CTyA. By30B, 00y4. 1o crell. 3JeKTpoH. TexHuku / B. B. IlaceiakoB, B. C. CopokuH. -
6-e u3m., crep. - CIIO6. : Jlans, 2004. - 368 c. : ui. ; 21 cm. - (Yuebuuku amns By3oB. CrniennanbHas
auTeparypa). - budmmorp.: ¢. 363.-IIpenM. ykas.: ¢. 364-365. -ISBN 5-8114-0409-3 (20 3k3.)

3. Axrunos, b. JI. Marepuansl 371eKTpOHHOW TEXHUKHU: 3a7aud M BOMPOCHI: Yued. ais
cryn. By3oB / b. JI. Aatunos, B. C. Copokun, B. A. Tepexos. - 3-¢ usn., crep. - CII0. : Jlans,
2003. - 208 c. : un. ; 20 cm. - (YueOHuku s By30B. CriennanbHas 1ureparypa). - bubmuorp.:
c. 207. - ISBN 5-8114-0410-7. (10 7k3.)

4. Illyka, Anexcanap AnexkcanapoBud. HaHosnekTpoHuka [DnekTpoHHBIH pecypc] : yuebd.
nocoOue s CTy/. By30B, 00y4. o Hampasi. moarotoBku "[Ipuki. marematuka u pusuka" / A.
A. yka. - 2-e uzn. - 9BK. - M. : bunowm. Jlaboparopus 3Hanuii, 2012. - (HanotexHonorumn). -
Pesxxum nocryma: DU3 "bubnuotex". - 15 mocrym. - ISBN 978-5-9963-1055-5 (+15 9k3.)

5. Pomwn, Brnagumup MuxaitnoBuu TexHoJOrHs MaTepHalioB MHKPO-, ONTO-
Y HAaHORJICKTPOHUKH [DJIEKTPOHHBIN pecypc| : y4ued. mocodue i CTyI. By30B, 00ydY. O Harp.
noarot. 210100 "DnexTpoHrKa 1 MUKpo3JIekTpoHuka" : B 2 4. / B. M. PomuH. - 2-e u3z. - OBK.
- M. : bunom. JlaGoparopust 3HaHmii. - Pexxum nmoctyma: DUY3 "bubmuortex". - Heorpanmu.
noctyt. - ISBN 978-5-94774-913-7. Y. 2. - 2012. - ISBN 978-5-9963-1471-3

6. Packun, A. A. TexHomoruss MarepuajioB MHUKpPO-, ONTO- W HAHOAJIEKTpOHWUKH. Y. 1
[Tekcr]: yueb6. mocobue / A. A. Packun , aBT. B. K. IIpokodseB. - 2-¢ uza. (31.). - Mocksa :
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http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D0%BF%D0%B8%D1%84%D0%B0%D0%BD%D0%BE%D0%B2%2C%20%D0%93%2E%20%D0%98%2E
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2023
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9C%D0%B0%D1%82%D1%83%D1%85%D0%B8%D0%BD%2C%20%D0%92%D0%B0%D0%B4%D0%B8%D0%BC%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=262
http://rucont.ru/efd/226435?urlId=L3IMcuvOZwOvW3n7YAzebhGnk64giDIBYoeUsvE5+F3Jzb6+ps4iwChpdv8LqETTXo2M61nEtcv90sFAHxIWfw==
http://rucont.ru/efd/226435?urlId=L3IMcuvOZwOvW3n7YAzebhGnk64giDIBYoeUsvE5+F3Jzb6+ps4iwChpdv8LqETTXo2M61nEtcv90sFAHxIWfw==
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A8%D0%B8%D1%88%D0%BA%D0%B8%D0%BD%2C%20%D0%93%D0%B5%D0%BD%D0%BD%D0%B0%D0%B4%D0%B8%D0%B9%20%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B0%D1%80%D1%8B%D0%B1%D0%B8%D0%BD%2C%20%D0%90%2E%20%D0%90%2E
http://rucont.ru/efd/152088
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D1%83%D1%81%D0%B5%D0%B2%20%2C%20%D0%90%2E%20%20%D0%98%2E
http://rucont.ru/efd/152090
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B0%D1%81%D1%8B%D0%BD%D0%BA%D0%BE%D0%B2%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BD%D1%82%D0%B8%D0%BF%D0%BE%D0%B2%2C%20%D0%91%2E%20%D0%9B%2E
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A9%D1%83%D0%BA%D0%B0%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D0%BE%D1%89%D0%B8%D0%BD%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D0%B0%D1%81%D0%BA%D0%B8%D0%BD%20%2C%20%D0%90%2E%20%D0%90%2E

BMHOM. Jlabopartopus 3nanmii, 2012. - 166 c.; ectb. - Pexum mocryma: OBC "Pykont". -
Heorpanuu. noctym. - ISBN 978-5-9963-1470-6 (Y. 1). - ISBN 978-5-94774-913-7
http://rucont.ru/efd/226528?urlld=fk6hc+gwnd6mSpGmPLcFgR1+hXaWg+AJCpjl8JHVPFh4e
Ah52/JLAfRRGSSblyI5572WBVuCjpLaOUmifYNChQ==

B) IporpaMMHoe o0ecrievyeHune fﬁ # S - /ﬁ_ % "_.W

1. Microsoft PowerPoint

r) 0a3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE U MONCKOBbIE CHCTEMbI

1. ITouckossie cucremsr Google, Yandex.

2. DJIEKTPOHHBIE PECYPCHI AOCTYITHBIE 110 JIOTHHY U IapoJIio, MpeaocrasiseMbie Hayuroii
ouomorekoit UT'Y.

Humepnem ucmounuxu:

Hayunbie myOnukanuu B pedepaTUBHBIX XypHalax IO aKTyadbHBIM MpobiemaMm (U3HKU
TBEPJIOTO TeJa, MaTepuajaM MHUKPO- U HAHODJIEKTPOHUKU. DJICKTPOHHBIC BEPCHH >KYPHAJIOB:
“@u3nKka M TEXHUKA MOJYNPOBOJHUKOB”, “MarepuanoBenenue”’, “@usnka TBEpAOro Tena’,
“Kypnan rtexnmyeckor  ¢um3uku”’, “IlucemMa B IKypHaI  TeXHUYECKOH  usmku”,
http://journals.ioffe.ru.

http://perst.issp.ras.ru — Madopmannonnsiii 6rosuiereHs “TlepcrnekTuBHbIC TEXHOIOTHH

Wwww.nanonewsnet.ru — Cait o HaHOTeXHOJIOrHsAX B Poccun

www.nanodigest.ru — UaTepHeT-)XypHal 0 HAHOTEXHOJIOTHSIX

www.nano-info.ru — CaliT 0 COBpEMEHHBIX JOCTI)KEHUSX B 00JacTH MHKpPO- H
HAHOTEXHOJIOTHI

www.hanometer.ru — CaiiT HaHOTEXHOJIOTUYECKOTO COOOIIEeCTBA YUEHBIX

www.nano-portal.ru - TlopTan MOCBSIIEHHBIA TeMe pa3BUTHS HAHOTEXHOJIOTHH M HX
BHEJIPEHUS B IPOU3BOJICTBO

http://nuclphys.sinp.msu.ru/solidst/index.html Dnexrponustit yueonuk H.I'. Ueuenun

BBenenue B ¢pu3uKy TBEpAOTO Tena

http://www.technosphera.ru

Jocmyn k nonnomekcmogvim 6azam oannwix u3 cetu Uatpaner UI'Y:
- Hayunas snextponHast Oubmuoreka Www.eLibrary.ru (octym k MOJHBIM TEKCTaM psizia
Hay4YHBIX KypHaJIoB ¢ 2007 1m0 HacTosIIee BpeMs)

9. MaTrepuajbHO-TeXHUYECKOe o0ecredeHne JUCHUIIMHBI (MOAYJIsA):

UreHue JeKUMH COMPOBOXKIACTCA JEMOHCTpanuell uHpopMmauuu (MyIbTUMEIUHHBINA
IPOEKTOp, oducHOEe 00OpYyIOBaHME [yl ONEPATUBHOIO PAa3sMHOXKEHUS WUIIOCTPATUBHOIO M
pa3gaToYHOro JEKIMOHHOTO MaTepUaioB).

10. O0pa3oBaTe/IbHbIE TEXHOJIOTHH:

Ne Buabl yueOHoit
Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI
n/n padoThI
1-9 Jlexus BBonnas neknus, uHbOpManus JIEKIUs, JEKIHSI C

JJIEMEHTaMH  JMCKYCCHM, HWHTEPAKTHBHAs  JICKIUS
(mekmust  gumasior),  wWH(OpPMANMOHHAST  JIGKIUA  C
3JIeMEHTaMHu 00paTHOM CBI3M, HH(POPMALIMOHHAS JICKITUS
C dJIeMEHTaMH NPOOIEMHBIX CHTYaIHH.
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http://rucont.ru/efd/226528?urlId=fk6hc+qwnd6mSpGmPLcFgR1+hXaWg+AJCpjI8JHvPFh4eAh52/JLAfRRGSSblyl5572WBVuCjpLaOUmifYNChQ==
http://rucont.ru/efd/226528?urlId=fk6hc+qwnd6mSpGmPLcFgR1+hXaWg+AJCpjI8JHvPFh4eAh52/JLAfRRGSSblyl5572WBVuCjpLaOUmifYNChQ==
http://journals.ioffe.ru/
http://perst.issp.ras.ru/
http://www.nanonewsnet.ru/
http://www.nanodigest.ru/
http://www.nano-info.ru/
http://www.nanometer.ru/
http://www.nano-portal.ru/
http://nuclphys.sinp.msu.ru/solidst/index.html
http://www.technosphera.ru/
http://www.elibrary.ru/

1-9

[IpakTrueckoe 3aHsITHE

3aHsTHE — pEIICHHE 3agad M MpopaboTKa TeM,
JaHHBIX JId CaMOCTOATCIIBHOIO H3YUCHUA, PE3YJIbTaT
KOTOPOU JOJKEH ObITh OQOPMIIEH CTYACHTAMH B BHIC
JIOKJIAJIOB, peepaToB M MPE3CHTAIUH.

11. Ouenounsbie cpeacrsa (OC):

11.1. OueHo4HbIe cpeaCcTBA AJIS1 BXOJAHOT0 KOHTPOJIS

He npenycmorpeno.

11.2.

OIIeHO‘lHBIe Cpeacrea TEKYHIEro KOHTPOJIA

Texylmuii KOHTPOJIb OCYLIECTBISETCS B BUJE NMHUCbMEHHOro KoHTpois Ha [I3.1-T13.9.

Texymuii KOHTpPOJIb HampaBlieH Ha BbIsABIEHUE cpopmupoBaHHOocTH KomnereHuuit OIIK-1,

OIIK-2.

Jnsg peanuzanuy TEKYyLIEro KOHTPOJI HCHOJb3yeTcs OalllIbHO-pEHTHHrOBas cucreMa

OLICHKHU, IPUHATAA B YHUBCPCUTCTC.

VYcBoeHne OakalaBpoM M3y4yaeMOW JTUCLUIUIMHBI

MakcuMaiibHO oreauBaercs 100

Oammamu. MakcuManbHOE KOJIMYECTBO OAJUIOB 3a TEKYIIYI0 pabOTy B CEMECTpEe OrpaHHYHBACTCS

60-r0 Oamutamm, Ha OICHKY 9K3aMeHa (3adera) MakCHMalbHO mpeaycMorpeHo 30 Oamios.

Bosmoxubl «ripemuanbabie» 0amist (0T 0 1o 10), KoTopsle MOTYT OBITH 100aBJICHBI OakataBpy

3a akTUBHBIE (POPMBI pabOTHI, BEICOKOE KQUeCTBO BBHIMOJIHEHHBIX MTPAKTUYECKUX paboT U T.1I.

HapaMeT bl OICHOYHOT'O CPpCACTBA NJIA HUCbMCEHHOI'O TCKYHICTI'O KOHTPOJIA

Orenka / 0asibl

Kpurepun 3auTeHo He 3aureHo
OLICHKH OTnuuHO Xopomo VY 1oBneTs. Heynosu.
20 6ammoB 19-16 Gamnos 15-12 Gamnos Memnee 12 6amios
3ajaHue He
IToaHOCTEIO He nomHocTBEIO BBITIOJIHEHE] UIH
HOHHOCTLIO nu BBIITIOJIHCHO 60J1ee BBIIIOJIHCHBI 3a1aHUS. 3a1aHUC BBIIIOJIHECHO
KOPPEKTHO 80% Bcex 60%-80% 3ananuii HE TOJIHOCTBIO.
Brinonaenue BBIIIOJIHEHEI BCE 3aJaHul, BBINIOJIHEHO BEPHO, Menee 60% 3amanuii
3aJaHuil 3aJ]aHHs B TECTE U3 | JIOMYIICHO HE JIOTMYIIICHO He 0oJiee | BBITIOJIHEHO BEPHO,
20 BOIIPOCOB. Oonee 4-x 8 ommOoOK B Tecte U3 | AomyiieHo Oonee 8-

omnOOoK B TECTE
n3 20 BOMpoCoB.

20 BONpPOCOB.

MH OIIIHOOK B TECTE U3
20 BOnpoCOB.
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IIpumepsnI TeCTOB AJis1 MMCbMEHHOT0 TEKYIIEr0 KOHTPOJISA IPUBeAeHbI HIKE:
Tect Nel (Tembr 2 u 3)

1. HauOouee cnaboii sBnsercs:
a) MOHHAsI CBSI3b;

0) KOBaJICHTHAs CBSI3b;

B) MOJICKYJIIpHAs CBSI3b;

') METaJJIn4YecKast CBSI3b.

2. Ha pucynke n300paxeH 1e(eKt:
a) no llorTkwy;

0) nmpumecy;

B) o dpenkento.

3. Pa3mectute neeKThl B psJT B OPSAIKE BO3PACTAHUS UX PA3MEPOB:
a) oObeMHBIE, TIMHEWHbBIE, TOUCUHBIC
0) TMHEWHbIE, TOUCYHbIC, 00bEMHBIC
B) TOUYCUHBIC, TMHCHHBIE, 00bEMHBIC

4. Kakue u3 yKa3aHHBIX JIe(EKTOB OTHOCITCS K TOYCUHBIM?
a) DIICKTPOHBI U JIBIPKH

0) qUCIIOKalMU U TPELIUHbI

B) BAKAHCUHU M aTOMBI B MEXJI0Y3IHUAX

T') TPAHHIIBI 3epEH U IOBEPXHOCTh KpHUCTAIIIA

5. B Kakux W3 yKa3aHHBIX CUHTOHUH CUCTEMa KOOPANHAT HE ABJISETCS OPTOrOHAIBHOMN
A) xyOuueckass b) tpuronanbnast B) TerparonansHas [') rekcaronanbHas

6. Haligute cOOTBETCTBUE MEX/y TEIaMU M TeMIepaTypoil MiaBieHus.
1) kpucTamIuecKue Tena; a) OTIPE/ICTICHHON TeMIIepaTyphl IJIaBJICHUS HET;
2) amop(HbIe Terna. 0) TeMIiepaTypsl IUIaBJIEHUS OCTOSHHAS.

7. ba3uc xapakTepusyer
A) ToueuyHyw Tpynmy cumMerpuu b)) TpaHcmsumonHyro rpynmy — B) Toueunywo u
TPAHCISALUOHHYIO IPYIILY

8. B ciily HanmmuMsl y MUKPOYacTHIl BOJIHOBBIX CBOMCTB K HUM HETPUMEHUMO HOHSTHE:
1-umnynsca, 2-3Hepruu, 3-TpaeKTOpHuH, 4-MacChl.
A)3 b)lu4 B)2u4 IN1u3 )2

9. I'mnore3a IInaHka COCTOUT B TOM, YTO ....

A) DneKTpOMarHUTHbIE BOJIHBI U3y4YarOTCs B BUJIE€ OT/AEIbHBIX MOPIHM (KBAHTOB), SHEPTUS
KOTOPBIX 3aBUCUT OT 4aCTOTHI

b) DnexTpoMarHuTHbIE BOJIHBI OTIEPEUHbI

B) Henb3s 01HOBPEMEHHO TOYHO ONPEAEIUTh 3HAUEHNE KOOPAMHATHI U UMITYJIbCA

') DnekTpoMarHuTHBIE BOJIHBI U3JIy4arOTCs 3apsiiaMu IBUKYIIIUMUCS C YCKOPEHUEM

/1) CxopocTh cBeTa MOCTOSIHHA BO BCEX MHEPLMAIBHBIX CUCTEMAX OTCUETA

10. DneKTpoH U3Iy4aeT WM MOTJIOAET KBAHT CBETA:
a) [Ipu mepexoe ¢ TFOOOTO SFHEPTETUIECKOTO YPOBHS Ha JPYTOH

6) TonbKO IpU CBOEM JIBUXKEHHUU B aTOME
12



B) ToJIbKO MpU NEpexo/Ie C OJHOTO PA3PEIICHHOI0 SHEPTETUUECKOTO YPOBHS Ha APYron
r) TobKO IIpU CBOEM JIBH)KEHUHU B aTOME Ha pa3pelieHHOM SHEPreTHYeCKOM YPOBHE

11. CooTHomieHue HeonpeneaeHHocTel [ elizenoepra.
A) AX-AP, =c b) Am-AP, <h B) AX-AP,>h  T') AX-AP, >0 ) AX-AP, <0

12. TTox kBaHTOBaHUEM B (PU3HKE TOHHUMAETCH ...

A) omnrcaHue MEXaHUYECKOTO COCTOSIHUS YaCTHUIIBI C TTOMOIIHIO BOJIHOBOM (DYHKITUN

b) ynosnerBopenue npuniuny [laymu

B) nuckpeTHOCTh JOMYCTUMBIX JIJISl YACTHUIIBI 3HAUEHUM SHEPTHH, MOMEHTA UMITYJIbCA, MPOEKIIUMA
MAarHuTHOTO B COOCTBEHHOTIO

') ABM>KEeHME YaCTHUIIBI, HE TIOTYMHSIIOMICHCS 3aKOHAM KJIACCHUECKON (QU3UKH

J1) He ynoBnerBopenue npuHuiy [laynu

13. OpuenTanus >1eKTPOHHBIX OpOUTaNeii aToMa B MPOCTPAHCTBE OIpeIeseTCs:
A) TJ1aBHBIM KBaHTOBBIM YHCIIOM N

b) rnaBHBIM N 1 opOUTaNBbHBIM ¢ KBAaHTOBBIMU YHCIAMH

B) opbutanbHbIM KBAaHTOBBIM YUCIOM [

[') MarHUTHBIM M KBAaHTOBBIM YUCIIOM

J1) MarHUTHBIM ¥ CIIMHOBBIM KBAaHTOBBIMU YHCIAMH M, S

14. Ouenure 3HEPrur0 MUKPOYACTHIIBI, €CIM €l COOTBETCTBYET BOJIHA Jie¢ bpoiins ¢ yacTtoTon
v =300MTy

A) 5-107* e B) 5-10™ Jlxc B) 2.10%° fuc T) 2-10°* e JT) 3-107 Jloc

15. Kakast u3 popMynupoBok cooTBeTCTBYeT mpuHuumy Ilaymnu.

A) DHepreTuuecKkuii CreKTp 3JEKTPOHOB B KBAHTOBO-MEXaHUUECKOM CHCTEME AUCKPETEH
b) B kBaHTOBO - MEXaHMUYECKON CHCTEME HE MOXKET OBITh JIBYX MK 00Jiee 3JEKTPOHOB,
HaXOJSIINXCS B COCTOSIHUM C OJIMHAKOBBIM HA0OPOM KBAHTOBBIX UHCEI

B) B kBaHTOBO-MeXaHUYECKOI cucTeMe He MOKET OBbITh ABYX MIJIM 00Jjiee 3JIEKTPOHOB,
00JIaIar0INX OJMHAKOBEIM CITHHOM

I') CocTosiHME MUKpPOUYACTHIIbI B KBAHTOBOM MEXaHHKE 3a7aeTcs BOJHOBON (QyHKIMEN

1) CocTosiHE MUKPOYACTHUIIBI B KBAHTOBOM MEXaHHUKE HE MOKET OJHOBPEMEHHO
XapaKTEPU30BaThCA TOYHBIMU 3HAYEHUAMU KOOPAUHATHI U UMITYJIbCa

16. 30Ha pa3pelIeHHbIX YHEPTUN 3JIEKTPOHOB CBOOOIHA M OTCTOMT OT 3allOJHEHHOW Ha 5 3B.
Kakomy THITy TBEpIBIX TE€T COOTBETCTBYET Ta 30HHAs cxema?

A) JlnanexTpuky b) Meranny B) ITonynpoBoaHUKY (THUIIa TepMaHHi, KPEMHHUI)

I') CrinaBy nBYX METaNIOB 1) HonynpoBoanuky (tuna A B)

17. BonmHoBast pyHKIMS UK GYHKIUS COCTOSIHUS JA€T BOBMOXHOCTD ... .

A) nosryuuTh UH(HOPMAIHMIO O 3HAUEHUH KOOPAWHAT U UMITYJIbCA YaCTHIIBI

b) onucate 3aKOH ABM)KEHUS YaCTULIBI

B) npexnckasarp, kakue 3HaU€HHS BCEX U3MEPSEMbIX BEIMYMH OyAyT HaOII0JaThCs Ha ONBITE U C
KAaKOHN BEPOATHOCTHIO

') nonyunThs HH(GOpPMAINIO O 3HAYEHUH SHEPTHU U UHTEPBaje BPEMEHH, B T€UEHUE KOTOPOTO
YaCTHLIA UMEET Ty DHEPTHUIO

/1) onucarh 3aKOHBI TEPMOIMHAMUKH

18. Kak Ha3bIBaeTcst sHEprusi, HeOOXOAMMAast IS YAAJICHUS JIEKTPOHA U3 aToMa!
A) DJIEKTPOOTPHUIIATEIIBHOCTh

13



b) norennuan nonuzanuu
B) cponctBO K 35eKTpoHy
I') nonsipuzanus

19. Yto Takoe ypoBeHb @epmu?

A) MakcHMaIbHast SHEPTUS IEKTPOHOB B KpUCTAILIE

B) cpennss sHeprus 351eKTPOHOB B KPUCTAILIE

B) MakcuMaibHas SHEPrus d1eKTPoHoB B kpucTasuie mpu 0°K
') MUHUMAaIbHAS SHEPTHUS SJIEKTPOHOB B KPUCTAILIE

20. KBanroBo-pa3mepHsblil 3¢ deKT:

a) [Ipy yMeHbIICHHH pa3Mepa HAaHOYACTHIl PHEPTHsS MEXIy SHEPreTHYECKHMH IEpexoaMH H
SHEPTHUs KBAHTOB U3yYCHHUS YBEITMUNBACTCS.

0) Ilpu ymeHblIeHUH pa3Mepa HAHOYACTHI[ SHEPTUS MEXIY SHEPreTHUSCKHMHU IMEPeXoJaMH U
SHEPTUs KBAHTOB U3ITyYCHUS YMEHBIIIACTCS.

B) [Ipu yBenmueHnm pazMepa HaHOYACTHII SHEPTUS MEXKIy SHEPTeTHYSCKHMHU MepexojaMu U
SHEPTHUsl KBAHTOB U3JTyYCHHUS YBEITHMUNBACTCS.

r) [lpu yBennyeHum pazmepa HaHOYACTHIl SHEPTUS MEXKIY SHEPTETHYECKHMH IEPEXOAaMHU H
SHEPTHUsl KBAHTOB U3JTyYCHHUS YBEIMUNBACTCS.

Tect Ne2 (Tema 4)
1. 3aBucumocTh -1 CONMpOTUBICHHS OT TEMIeEpaTyphl Ha PHUCYHKE, R
XapakTepHa JJIs:
A) npoBoHUKOB  b) monynpoBogHUKOB B) IHM31EKTpUKOB

2. Yro takoe ypoBeHb Oepmu?

A) MakcuMalbHasl SHEPTUs AIEKTPOHOB B KPUCTAILIE

b) cpennsist sHEprus 1E€KTPOHOB B KpHCTAIJIe

B) MaKkcuManbHast SHEPTHUs dIeKTPoHOB B KprcTamte mpu 0°K
') MUHUMaIbHAs HEPTUs JEKTPOHOB B KPUCTAILIE

3. CKONBKO JJIEKTPOHOB Ka)XKI0TO aroMa B KPHUCTaUIaX IE€pMaHUs WM KPEMHHUS NPUHUMAET
ydacTue B 00pa30BaHUU KOBAJECHTHBIX CBSI3€H C COCETHUMHU aTOMaMu?

1) o 4 >5eKTpoHa OT KaX/10T0 aTOMa;

2) 1o 2 31eKTPOHa;

3) mo 1 3MeKTPOHY OT KaXIOro COCETHEro aroma Jajsi oOpa3oBaHUS YEThIpeX KOBAJEHTHBIX
CBsI3€;

4) 51EeKTpOHBI HE IPUHUMAIOT YYaCTHs B KOBAJIEHTHBIX CBA3SIX MEXYy aTOMaMH.

4. Yto TaKoe «IpIpKay B MOIYIPOBOJHHUKE?

a) BaKaHCHs B KPUCTAJUIMYECKOM pelieTke

0) HeKoTopast BooOpakaeMast 4acTUIa ¢ OJIOKHUTEIbHBIM 3apsIOM U MacCon
B) MOJIOKUTEJIBHO 3apsKEHHBIN HOH

I') OTPHUIIATENIBHO 3apsHKEHHBIA HOH

1) HE3aMOJIHEHHbIN SHEPreTHYEeCKHil YpOBEHb B BaJICHTHOM 30HE

5. [IpumecHsbIit aTOM WK 1e(PEKT KPUCTAITUTMIECKON PEIIEeTKH, CO3/IAl0IINKA B 3alPEIICHHON 30HE
HHEPreTUYECKU YpOBEHb, CBOOOAHBI OT DJIEKTPOHA B HEBO3OYKICHHOM COCTOSHUU U
CIIOCOOHBIN 3aXBaTUTh IEKTPOH U3 BAJIEHTHOM 30HBI B BO30YKIEHHOM COCTOSIHUH, 3TO:

A) akuenTop

b) nonop
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6. IToynmpoBOAHKK, B KOTOPOM KOHIIEHTpAIMs 3JICKTPOHOB MPEBBIIIAECT KOHIEHTPAIHIO ABIPOK,
OTHOCHUTCS K MOJYIPOBOIHUKAM

a) i—Tuma;

0) n—Tumna;

B) p—THIIA.

7. Kako#t cmbicn UMEIOT Ha 30HHBIX auarpammax uHjekcwl Ec, Ey, AE, Ef? OTBeThl ykaxute
CTPOro B TOM MOCJIEI0BATEIbHOCTH, KOTOpAs IPEAYyCMOTPEHA B BOIIPOCE.

1) Ec - mmpuHa 30HbI IPOBOAUMOCTH;

2) AE — mmpuHa 3anpemeHHoN 30HbI;

3) Ev — sHeprus norosika BaJI€HTHOM 30HBIL;

4) Ec — sHeprus qHa 30HbI IPOBOJUMOCTH;

5) Ef- ypoBenb ®epmu;

6) Ev — mupuHa 3anperieHHol 30Hbl;

7) AE — mivpuHa BaJIEeHTHOU 30HBI.

8. YKakuTe npaBUJIbHOE COOTHOILLIEHUE KOHIEHTPALMI JIEKTPOHOB (N) B 30HE MPOBOJUMOCTH U
JBIPOK (P) B BaJICHTHOM 30HE A7l COOCTBEHHOTO MOJIYIPOBOIHUKA.
I)n>p,2)n=p,3)n<p, 4) COOTHOIICHUE ONPEILISICTCS COCTABOM IOIYIPOBOIHHKA.

9. Vkaxute Cpean HWKCIPHUBCACHHBIX 30HHBIC AUAarpaMmbl aKOCOTOPHOI0, JOHOPHOI'0 H
COOCTBEHHOTO MOJIYIIPOBOAHUKOB. OTtBeTHI YKaXXHUTC CTpOro B TOM nocCJICJ0BAaTCIbHOCTH,

KOTOpast MPEIyCMOTPEHA B BOIIPOCE.
1) 2) 3) 4)

A r b
E . F ElhiEr E E E E.
7777777777777 E;
77777777777 fpex
| E
Ey ————FE, E. E,
O—————>x o> 0> O=—x

10. PexomOuHanus, nMpu KOTOPOW SHEPrusi, OCBOOOXKIArOIIascs MpU MEpPEexXo/ie IIEKTpoHa Ha
0oJiee HU3KUIM SHEPreTUYECKU YPOBEHb, HCITyCKAaeTCs B BUJIe (JOTOHA, Ha3bIBACTCS

a) M3JIy4yaTeNIbHOM;

6) Oe3n3myyaTeabHOU.

11. Kakoe u3 HMKENpPUBEICHHBIX YTBEPXKICHHUI MPaBUIBHO OIpenesseT JUIMHY CBOOOHOTO
npoOera HOCUTENS 3apsiia B OTYNIPOBOJHUKE?

1) »TO0 cpeaHuil OTPE30K MYTH, KOTOPBIM MPOXOJUT DIEKTPOH MEXAY JBYMs
MOCICA0BaTCIBbHBIMHU CTOJIKHOBCHHUAMU,

2) 3TO paccTOsiHME, Ha KOTOpOE€ IMepeMEelIaeTcsi 3JIEKTPOH MpPH H3MEHEHUHM HaNpsHKEeHHOCTH
aNeKTpuIecKkoro nojist Ha 1 B/em;

3) 3TO cpeaHee pacCTOsSIHUE, TPOXOAMMOE JIEKTPOHOM 3a BpEMsl pellaKkCalliy;

4) 3TO pacCTOsSIHUE, TPOXOANMOE IIEKTPOHOM HIIN JIBIPKON 32 €IUHUITY BPEMEHHU.

12. Yro Takoe apeiipoBblil TOK?

a) TOK 0OYCIIOBJICHHBIN IPaIu€HTOM KOHIIEHTpALIUi
0) TOK 00YCIIOBJIICHHBIN IPAIUCHTOM TEMITEpPaTyp
B) TOK OOYCIJIOBJICHHBIN AJIEKTPUUECKUM I10JIEM

13. Kakue TOKM POTEKAIOT Ye€pe3 paBHOBECHBIN p-n nepexon’?
1) nuddy3uonHBIe TOKM OCHOBHBIX HOCHUTENEH 3apsija — JBIPOK B AJIEKTPOHHYIO (n) 00JacTh U
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3JIEKTPOHOB B JBIPOYHYIO (p) 00JIACTH;

2) BO3HHKIIEe BcieAcTBUE Mu(B(Py3MH OCHOBHBIX HOCHTENEH KOHTakTHOe (muddy3rnoHHOE)
AIIEKTPUUYECKOE I10JIE BHI3BIBACT APEi(POBbIE TOKM HEOCHOBHBIX HOCUTEINIEH 3apsiia — HJIEKTPOHOB
13 p-00JacTH B N-00J1aCTh U IBIPOK U3 N-00JIaCTH B P-00J1aCTh;

3) B paBHOBECHOM p-n IIEPEX0/ie CYLUIECTBYET TOIBKO XaOTUYHOE TEIUIOBOE JABMKEHHE OCHOBHBIX
Y HEOCHOBHBIX HOCHUTEJEH 3apsa, BCIEJICTBUE YEro Pe3yJbTUPYIOLINI TOK Yepe3 p-n Mepexos
paBeH HYJIIO;

4) B paBHOBECHOM p-n nepexojie AU Py3MoHHBIE TOTOKH OCHOBHBIX HOCUTENEH 3apsiaa (AbIPOK
U3 p- U DJCKTPOHOB U3 N-00JacTH, COOTBETCTBEHHO) YpPaBHOBEIIMBAIOTCS BCTPEUYHBIMU
IpelioBBIMU TOKAMU HEOCHOBHBIX HOCUTENEH 3aps/a: IbIPOK U 3JIEKTPOHOB U3 N- U p-obiacTeii,
COOTBETCTBEHHO.

14. ITocnenoBarenbHO MOKAXKUTE BOJIBT- aMIIEPHBIE XapPAKTEPUCTUKHU P-N NEPEX0/ia MPHU IPSIMOM
U 00paTHOM CMEIIECHUSX.
14 2) 4 H H HooH

0 %W 0 J:V r_ﬂo +V /‘0 +V

15. Ha xakoMm pHCyHKe NpHBEJCHa BOJbT-(hapagHas XapaKkTepUCTHKAa OapbepHONH €MKOCTH p-N
nepexona?

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

16. O6paTumsblii BU Ipo0osi, CBOMCTBEHHBIN MOTYIPOBOJHUKAM CO 3HAUUTENbHON TOIIUHON p-
n mnepexoja, oOpa3OBaHHBIX CIa0OJErMPOBAaHHBIMU MOJYNPOBOJHUKAaMU. [Ipu sToM mmpuHa
00€e/IHEHHOT0 CJIos Topas3io Oosibue TUGPY3MOHHON UIMHBI HOcUTeNe. B ciydae ocHOBHYIO
pOJIb UIPalOT HEOCHOBHBIE HOCUTEH, YCKOPSIEMbIE CHIIBHBIM AJIEKTpUYecKUM mojieM. O KakoM
BUIe Mpo0os p-n nepexona uaeT peusb?

1) naBUHHBIN

2) TyHHEJIbHBIN

3) TenoBoOM

4) NOBEpPXHOCTHBIN

Usip

17. HazoBute HeoOpaTHMble BUIBI IPOOOEB p-n Mepexoa:
1) naBUHHBIN

2) TyHHEJIbHBIN

3) TenoBoOM

4) NOBEpPXHOCTHBIN

18. Yto Takoe OMMUECKHI KOHTAKT METAJUI-TIOTYIIPOBOAHUK?

1) 3TO KOHTaKT, KOTOPHI HE M3MEHSET COOTHOIICHUS SJEKTPOHHOW M JBIPOYHOM KOMITOHEHT
IIPOTEKAIOILETO YEPE3 HETO TOKA;

2) OMUYECKHI KOHTAKT BO3HHMKAET, €CIM padoTa BbIXOJA 3JEKTPOHA U3 METalljla MEHbIIIE, YeM U3
MOJYTIPOBOJHUKA N-TUIA, BCJICACTBUE YEro MPHUIIOBEPXHOCTHAS OOIACTh IOCIIETHETO
oOoraiaercs 3JIeKTpOHAMH;

3) OMHYECKHMI KOHTAaKT K akKIENTOPHOMY IOJYNPOBOJHUKY MOXHO CO3/1aTh, €CIIM BHIOpaTh
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MeTaJul ¢ paboTOH BBIXOA HJIEKTPOHOB OOJIbINE, YEM B MOTYIIPOBOIHUKE;

4) mo00if KOHTaKT METAJI-MOJIYNPOBOAHUK HMEET HEIUHEHHYI0 BOJBT —

XapaKTEPUCTHKY.

19. IlepexomHblii cIOM C CYIIECTBYIOIIUM TaM
1 y3HOHHBIM AIIEKTPUUECKUM TIOJIEM MEXKITY ABYMSI

pa3IMYHbIMU 1o XUMHUYECKOMY COCTaBy
HOJYIPOBOJHUKAMH, oOnajarommue pa3IuYHON
LIMPUHOM 3aIIPEIEHHON 30HbI HA3bIBACTC:

1) omudeckuii mepexo;

2) rereporepexo

3) p-n mepexon

4) nepexon LlorTkn

20. Kak Ha3bIBaeTCsi BBIIPAMIISIONIMN  KOHTAKT

MCTAJUI-IIOJIYIIPOBOJHUK, 0COOEHHOCTBIO KOTOpOoro

aMIIEPHYIO
A K
DEI |
E03
® Si
<o | Ol
Me & " n o
<}e®

Konraxr Me - /11 ¢ BRIIPSMIISIOLIIIMIL CBOTICTBAMII
TPH A Mo > Apsxan

Ege=0 !

*ol
il
Me .->:| n
-
!
n+ %
Heppmpamasromnit kontakT Me - i/ mpn
YCIOBHH Ak Me < Agucx i

SBJISIETCS] OTCYTCTBUE MHXKEKIIMU HEOCHOBHBIX HOCUTENEH 3apsa (puc.)?

1) omudeckuii mepexo;n
2) nepexon lloTTkn

3) rereporiepexo

4) p-n nepexon
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11.3. OueHo4HbIE CpeCcTBA JIA MPOMEKYTOUHOM aTTeCTAlMU

[TpomeskyTouHas aTTecTalys HalpaBiIeHa Ha IPOBEPKY C(HOPMUPOBAHHOCTH KOMIIETEHIIMH
OIIK-1, OIIK-2 u mpoBoautcs B ¢opme 3adera. Dopma NMpOBEACHUS 3a4eTa — YCTHBIM WIIH
NUCbMEHHBIN B BUJE TECTA. 3a4eT MPOBOAATCS BO BpeMs 3K3aMEHALMOHHBIX ceccuil. Bormpocsl
JUISL CAMOCTOSITENIbHOW TOJTOTOBKU CTYACHTOB K 3aUeTy MPUBEACHBI B IPUIOKEHUN 1.

bakanaBp nomyckaercs K 3a4eTy B TOM Cilydae, €CId B T€UEHUE CEMecTpa 3a TEKYLIYIO
paboty nHabOpano 40 OamtoB u Oonee. B mporuBHOM ciydyae BbicTaBisieTcss () CECCHOHHBIX
6amuioB. Bo Bpems 3adera OakamaBp MokeT HaOpaTth a0 30 OamnoB. Eciu Ha 3adere oTBer
CTYZICHTA OlIeHHWBaeTca MeHee yeM 10-ro GayuraMu, TO 3a4eT CYMTAETCS HE CAAHHBIM, OaKanaBpy

BeICTaBIIsIeTCS O 6aJ'IJ'IOB, d B BEAOMOCTbB BBICTABIIACTCA OLICHKA «HEC 3a4YTCHO.

Ecnu Ha 3adere ctyaeHt Habupaer 10 u Gonee OamioB, TO OHU MPHUOABIAIOTCA K CyMMe
0aJIIoB 3a TEKYIIYI0 pabOTy M MEPEBOAATCS B aKaJIEMUYECKYIO OLICHKY, KOTOpast (PUKCUpYyeTCs B
BEAOMOCTH U 3a4ETHOM KHHMKKE CTyJACHTA.

HtoroBelii ceMecTpOBBIi

AxkanemMuueckas Oll€HKa

pPEUTUHT
60...69 GayuioB «YJOBIETBOPUTEIHLHO
70...85 GayioB «XOpOLIOY «3a4TEHO»
86...100 6amnoB «OTIAYIHOY

Crynenty, HaOpaBlIeMy B T€UEHHE ceMecTpa 3a TeKyllyi pabdory 60 u Gonee Oaios,
3aUeT MO JAHWCIUILIMHE MOXET OBITh BBICTaBJICH 0Oe3 mporenypbl caadud. B aToM ciydae K
HAaOpaHHOMY CTYZIEHTOM KOJIUYECTBY OAJIOB 3a TEKYIIYI0 pabOTy aBTOMATHUYECKU J00aBISIeTCS
20 6asIoB M BBICTABJISIETCS COOTBETCTBYIOIIAS aKaJeMUYeCKas OLCHKA.

Onenka
Kpurepun «3a4TeHO» «He 3auteHo»
«OTINYHOY ((XOpOI.HO)) ((yZ[OBHGTBOpI/ITCJ'ILHO» ((Hey,Z[OBJ'IeTBOpI/ITGHBHO»
OTMeYeHBI TPOOEITBI
3HaHue MaTepuana He 3Haet ocHOBHOE
Bcectoponnue B YCBOCHUU
B Iipejienax coJiepIKaHue
3HaHue r1yOOKKe 3HAHUS MPOrPaMMHOTO
IIPOrPaMMBbI auciuriaabl (0-3
(10 -11 6an10B) MaTepHana
(7 -9 6a0B) 0as1a)
(4 -6 6an10B)
ITonumaer
MaTepHan
Tlonnoe pHai, CyxneHus
MPUBOJIUT
MOHUMAaHNe HpUMEpbI, HO HOBEPXHOCTHBI, C tpyznom
Marepuaia ’ CoZIepIKaT OMIMOKH OPMYJIHPYET CBOH
P ’ HCHBITBIBAET AP ’ (bopmympy
TIPUBOIAT MIPUMEPHI He MBICITH, HE TIPUBOJIUT
3aTpyIHEHHS C
Ionumanue MPUMEDBI, MPUBOJIUT, OTBETHI HA | MPUMEPHI, HE acT
BBIBOJIAMH, OJTHAKO
JIOTIOJTHUTEIEHBIC JIONIOJTHUTEIIbHBIE OTBETa Ha
JIOCTATOYHO TTOJTHO
BOITPOCHI HE BOITPOCHI JIOTIOJTHUTEIIbHBIC
OTBEYaeT Ha
TpebyroTCst HeyBepeHHsie (4 -6 sompocsr (0-3 6ayuta)
JIOTIOJTHUTEIIbHBIC
(8 -10 6as10B) 0aJI0B)
Bompocsr (6 -8
0aJ1JI0B)
[aet emkue Jomyckaet 3arpyaHseTcs B
OTIpeICIICHUS HETOYHOCTH B [Myraer nousTHS, oTpeJIeICHAN
[MpumeHenne OCHOBHBIX oTpe/ieNICHAN PENKO HCIIOTb3YeT OCHOBHBIX TIOHSTHHN
npod. HOHSTHIH, TIOHSTHUI, HE B npo(eCCHOHANIBHYIO | TUCHUTUIHHBL,
TEPMUHOJIOTUN | KOPPEKTHO MOJTHOM 00BbeMe tepmuHoJoruio (1-2 | HEKOpPEeKTHO
UCTIOJIE3YET HCTIONB3YeT 0ajia) UCTIOJIE3YET
npodeccuoHalibHy | IpohecCHoHATbHY podecCHOHANBHYIO
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10 TEPMUHOJIOTHIO
(3-5 6a/10B)

10 TEPMUHOJIOTHIO
(2-3 6amna)

tepmuHonoruio (0-2
0as1a)

CobOnronenue
HOPM
JUTEPATYPHOTO
SI3BIKA

ColnrogaeT HOPMBI
JUTEpPaTypHOTO
SI3BIKA,
npeo0Iamaer
Hay4YHBIN CTHUIIb
uznokenus (3-4
0asa)

CobrogaeT HOPMBI
JUTEPATypHOTO
SI3bIKA, JTOMYCKAeT
CAMHUYHBIC
ommbku (2- 3
0aJna)

Honyckaet
MHOECTBEHHBIC
peyeBbIC ONIMOKU
TIPY U3JI0KECHUH
Mmatepuana (1-2
0asn)

KocHosi3piuHas peyb

HCKaXacT CMbICII OTBCTa

(0-1 6amm)

IIporpamMma cocraBieHa B cooTBercTBUU ¢ TpeboBanusmMu ®PI'OC BO no HampaBieHHUIO

rmoarorosku 11.03.04 DnexTpoHrKa U HAHOYIEKTPOHHUKA.

Pa3zpadorumnk:

u/[(A o)

77

K.(.-M.H., nouenT Mopo3osa H.B.

[Tporpamma paccMoTpeHa Ha 3aceannu Kadeapsl 00Imei 1 SKCIepUMEHTATBHON (pU3HKH

«13» anpens 2020 r.

[Iporokon Ne 6

3aB. kadenpoit

/

1.¢.-M.H. ['aBprinok A.A.

Hacrosimass mporpamma He MoO:KeT OBbITH BOCHpPOM3BeJeHAa HU B Kakoil ¢opme 0e3

NpeIBapPUTEIbHOr0 MMCHbMEHHOI0 paspemeHust kKadeapbi-pa3padoTynka NporpaMmsl.
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[Tpunoxxenue 1

IIpumepHBbIii IepeyeHb BONPOCOB K 3a4eTy
1. Tumnbl MeXaTOMHBIX CBS3€EH.
2. Kpucrammmueckas crpykrypa. [loreHnuansHas u cuiioBasi QyHKIIMU B3aUMOJICHCTBHS YaCTHIL
B Kpuctayie. Kpucramisl (aTOMHbIE, METAITNYECKHE, MOJIEKYJISIPHBIE, HOHHBIE).
3. Kpucramimueckas pelieTka HAEaJbHBIX KPUCTAUIOB. THUIBI KPUCTAUIMYECKUX PELIETOK.
[TapameTpbl KpUCTAIIMYECKON peleTKU. TUIIbI 3JIeMeHTapHBIX sSUYeeK-perieTku bpase.
4. CoiicTBa KpuCTaUIOB. AHU30TpOmus. Amutorponus. [lonumopduszm.
5. AnnorponHsie GOpPMBI yTiiepoa.
6. Hexpucramiuueckue TBEpbIE TeNa.
7. MeTonbl IOIy4YEeHHUs] KPUCTAIIOB.
8. Jedextsr B kpucrammax. Kiaccubpukamuss mukponedexkTtoB KpuctamwioB. CTpyKTypHO-
YyBCTBUTEJIbHBIE CBOMCTBA KpUCTAILIOB. POCT KpUCTAIIIOB.
9. OcHOBHBIE TIPE/ICTABIICHNS] KBAHTOBOW MEXaHUKH.
10. BonnoBble cBoiictBa Mukpouactuin. Jlnuna BomHbel Ae bpoitna.  CooTHouieHue
HeomnpeaeneHHocrel ['elizenOepra. Bomnosas ¢pyHkius u ypaBaenue Llpenunrepa.
11. KBanToBas moznens aroma. KBanrossle uncia. [Ipunuun 3anpera [Taymnu.
12. Ilonstue o mnoOTeHUMANbHBIX siMaXx M Oapbepax. IIpocreiimme BuAbl HU3KOPA3MEPHBIX
00wvexToB (KBanTOBas siMa, KBAHTOBAas HUTh, KBAHTOBAsI TOUKA).
13. Mukpoyactuia B IpsIMOYToJIbHOM MOTEHIIMAJILHOM sIME.
14. TynnenbHbIi 3 PexT.
15. DHepreTH4ecKuil CIEKTp KpUcTaia. 30HHBIE SHEPTETUUECKUE TUarpaMMBl.
16. KBantoBopasmepHbie 3P PeKThI.
17. Dueprernueckue YpOBHM M 30HBI. [IpOBOJHMKH, NOJYNPOBOJHUKUA U JAUDIEKTPUKH.
[TosrynnpoBOIHUKOBBIE MaT€pHAJIbI B TBEPAOTENBHON MIEKTPOHUKE.
18. CobcTBEHHAs AIEKTPONPOBOAHOCTD MOJIYITPOBOIHUKOB. 3aBUCHMOCTD 3JIEKTPOIPOBOIHOCTH
MOJIyTIPOBOJJHUKOB OT TEMIIEPATYPHI.
19. Pacnipenenenue 3J€KTPOHOB IO SHEPTETUUECKUM YPOBHSIM. DHeprus (ypoBeHb) depmu.
20. [IpumMecHast 371€KTPONPOBOAHOCTD NOIYIPOBOIHUKOB (JOHOPHBIE U aKI[ENTOPHBIE IPUMECH).
21. [Ipoteccsl mepeHoca 3apsA0B B MOMYNpoBOAHUKAX (aAperd u nuddy3us HocuTenei 3apsiia).
22. DneKTpOHHO-IBIPOYHBIN nepexo]. BeHTunbHOE cBOMCTBO p-N- mepexona. BompT-amnepHas
XapaKTepUCTHKa P-N- mepexoa. Busl mpoboes p-N- mepexoa. EMkocTs p-N- nepexosa.
23. KoHTakT «MeTami-noiaynpoBoanuky. [lepexon llortku.
24. KOHTaKT MeX 1y NOJyIPOBOJHUKAMH OJTHOTO THUIIA TPOBOIUMOCTH.
25. I'ereponiepexosl.
26. CBOWCTBA OMUYECKUX TIEPEXOJIOB.
27. IlonmynpoBOJHUKOBBIE AUObl. bUIIONSpHBIE U TIOJIEBBIE TPAH3UCTOPBI.
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