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1. Ilen ocBOEHMS TUCHMIIJIMHBI

Llenssmu ocBoeHUs TUCHMIUTHHBI «DHU3MKa TOIYIPOBOJHUKOBY SIBISIOTCS: MOJTyYEHHE
(byHaaMeHTaNbHBIX 3HAaHUM B 007acTH (U3MKKA TOJYNIPOBOJHUKOB; MPEACTABICHUNA O
XMUMHYECKUX CBS3AX U aTOMHO-KPUCTAIIMYECKOH CTPYKTYpEe MOIYIPOBOIHUKOB, (QUIMUECKUX
CBOWCTBaX (DIEKTPOHHBIX, MATHUTHBIX, ONTUYECKHX M Jp.) MPOBOJHUKOBBIX MaTEPHAIIOB; O
B3aUMOCBSI3M  MEXJIy AaTOMHO-IJICKTPOHHOW  CTPYKTYypOH, COCTaBOM W  Pa3IMYHBIMU
($U3MYeCKUMHU CBOWCTBAMH MaTE€pHUaIoOB, IPUMEHSIEMbIX B 00IACTH 3JIEKTPOHHUKH; O (pU3HUecKuX
OpuHOMNAax  paboThl  MOJYNPOBOAHUKOBBIX ~ NPUOOPOB M METOAAX  IOIYYEHUS
MOJYIIPOBOHUKOBBIX CTPYKTYpP; (OPMHpPOBAHHE HABBIKOB JKCIEPUMEHTAIBHOTO W3Y4YEHUS
(GHU3MYECKHUX MMapaMeTPOB MOTYIPOBOAHUKOBBIX CHCTEM.

2. MecTo IMCUMILIMHBI B CTPYKTYpe NPOrpaMMbl aCHHPAHTYPbI

JlaHHas OWCUWIUIMHA SBISAETCS OOS3aTENbHOM JUIsi OCBOCHMS W HamlpaBieHa Ha
MOATOTOBKY K cJlaye KaHAMAATCKOTO 3K3aMEHA MO CIEUUAIbHON IMCIUILUIMHE B COOTBETCTBUM C
TEMOM JuccepTalliM Ha COMCKAHUE YUYEHOM CTeNneHM KaHIuJara HayK [0 Hay4dHOH
cnernuanbHocTd 1.3.11 ®@usuka noaynpoBOJHUKOB MO OTPACIH HAayK: (PU3HKO-MaTeMaTHUECKHE.

3. Ill1anupyemMble pe3yJbTAThl 0CBOCHHS AUCHUILINHBI: -

®u3uka MOIYIPOBOAHUKOB — O0JacTh (PYHAAMEHTAJIbHOW M MPUKIAJAHOM HAyKH U
TEXHUKH, BKJIIOYAIOIIAs AKCIEPUMEHTAIbHbIE M TEOPETHUYECKHE HCCIIEAOBaHUS (PU3HMUECKUX
CBOICTB MOJYIPOBOJAHUKOBBIX MATEPUAIOB U KOMIIO3UTHBIX CTPYKTYp Ha MX OCHOBE (BKJIOYast
rerepocTpykTypbl, MOII ctpykrypsl u Oapwepbl LLIoTTKM), a Takke MPOUCXOISAIMX B HHUX
¢u3nUeckux sSBICHHHA, pa3pabOTKy M HCCIIEAOBAHUE TEXHOJIOTUYECKHUX IMPOIECCOB IOIYUEHUS
HOJYIPOBOJHUKOBBIX MaT€pHaJOB M KOMIIO3UTHBIX CTPYKTYp Ha HUX OCHOBE, CO3JlaHHE
OPUTHHAJIBHBIX TOJIYIPOBOJAHUKOBBIX MNPUOOPOB U HMHTETPAJIBHBIX YCTPOMCTB. 3HaueHUE
Hay4YHbIX M TEXHHYECKUX NpoOJeM JUIsi HAapOJHOTO XO3SHCTBA, peIIaeMbIX B PaMKax
CHEIUAIbHOCTH, COCTOMT B Pa3BUTHUM (PU3UUYECKHX MPHUHLUIIOB pPabOTHI, TEXHOJOTUHN
W3TOTOBJICHUSIT M PEANU3alUU  JJIEKTPOHHBIX M ONTOIEKTPOHHBIX IOJYNPOBOJHUKOBBIX
npuOOpOB W HHTETPAIbHBIX YCTPOMCTB, MCIONB3YEMbIX NPAKTUYECKH BO BCeX 001acTAX
4eJI0BEUYECKOM AEATEIbHOCTH.

B pe3yabTaTe OCBOCHUA TUCHUIVIMHBI ACITHPAHT TOJKEH:

3HaTh.

- OCHOBHBIC TIOHATHSA, CBSI3aHHBIE C (PU3UKON TOJYIIPOBOAHUKOB, IMPOIECCAMU TIEpeHOCca
HOCHUTEJIEH 3apsga B MOJTYNPOBOJAHHKOBBIX CHCTEMaX, C OCHOBHBIMU SIBICHHSIMH B MOHO- U
TreTepOCHCTEMaX, IMOTYIPOBOHUKOBBIX CHCTEMaX IMMOHMKCHHON pa3MEepHOCTH;

- OCHOBHBIE 2(P(PEKTHI BO3HUKAIOIIUE B TIOTYIIPOBOJHUKOBBIX CUCTEMAX IO/ BIUSHUEM BHEITHUX
BO3/ICHCTBUI, KHHETUYSCKUE W KBAHTOBO-MEXaHUIECKHUE ITOAXOJBI JIUIS pacdera dJIEeKTPHICCKHX
MapaMeTpoB MOJYIPOBOJHUKOB U TPHOOPOB HA MX OCHOBE.

YMmeThb:

- HpI/IMeHHTB l'IOJ'Iy‘IeHHI)Ie 3HAHUA JII TITIOCTAHOBKH WU pemeHI/m TeOpeTI/I‘—IeCKI/IX 158
AKCIIEPUMEHTAIBHBIX 33/1a4 B 001aCTH (PU3UKU MOTYITPOBOIHUKOB;

- WCIOJB30BaTh OCHOBHBIE ITapaMeTPhl MOIYNPOBOAHUKOBBIX CTPYKTYp I TOTYYCHHUS
AJIEMEHTOB 3JIEKTPOHUKH C Pa3IMYHBIMHU CBOMCTBAMU;

- QaHAJIM3UPOBATh M CUCTEMATU3UPOBATh HAyYHO-TEXHUUECKYIO0 HH(OpMaIHIO B 006J1aCTH (PU3UKHI
MOJIYITPOBOJTHUKOB, IPUMEHSATH €€ JIJIsl COBEPIICHCTBOBAHHUS MOJIX0/I0B aHAJIM3a U MPOU3BOJICTBA
AJICKTPOHUKH;

Baanern:



- uHpopMmanuerr 00 o0O0JaCTAX NPUMEHEHHs (U3UKH TOJTYIPOBOJHUKOB M COBPEMEHHOM
MOJIYTIPOBOIHUKOBOW TEXHOJIOTHH;

- MPaKTHYECKUMH HaBBIKAMH pPa0OThl C COBPEMEHHBIM METOJIaMH HCCIICIOBAHHS IapaMeTPOB
YCTPOMCTB MUKPO- U HAHODJIEKTPOHUKH;

- COBPEMEHHBIMH  KOMITBIOTEPHBIMH  CPEICTBAMHM  aBTOMAaTH3allMM H  aHaIW3a U
SKCHCPUMCHTAJIbHBIX JAaHHBIX, IMPUCMAMHU MATCMATUYCCKOI'O MOACIIMPOBAHUA JId PCUICHUA
TEOPETUYECKHX 3a/1a4 B 007aCTH (PU3UKHU TOTYIIPOBOTHHKOB.

4. O0bem, CTPYKTYpa U coAepKaHHe TUCHUIINHBI
OO0mas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 6 3a4€THBIX €IMHMIL, 216 aka. 4acos.

Ne Tembl (pa3aesibl) Buasbl yueOHBIX 3aHATHIH DopMBbI TEKYLIEr0
n/n AUCIHUTLINHBI, U UX TPY/10€MKOCTh KOHTPOJIs
HX coJep:KaHue (B akageMHYeCKHUX 4acax) ycneBaeMocTH

dopma
NPOMeKYTOYHOM
arrecTalMu

Cemectp

JIEKIIUH
MPAKTHYECKUE
nmabopaTopHEIE
KOHCYJIbTaIlM1

CaMoCTOsITENbHAsT

pabora

=
N

1 |Beenenwue. [Ipeamer, nenu| 4 1 Pedepar
u 3amaun  Kypca. Cubl
CBSI3W B TBEPIBIX TEIaX W
aTOMHas CTPYKTypa

TTOJTYITPOBOJTHUKOB.

2 |OcHOBBI 30HHOM Teopuu| 4 3 3 12 Pedepar
MOJYTIPOBOJTHUKOB.

3 |PaBHOBecHas cratucTuka| 4 4 5 29 Pedepar
3JIEKTPOHOB U JBIPOK B
MOJTYTTPOBOTHUKAX.
PexomOuHanms
AJIEKTPOHOB M JIBIPOK B
MOJTYTTPOBOTHUKAX
Kunernueckue siBIeHUS B
MOJTYITPOBOTHUKAX

4 |KoHTaKTHBIC SIBJICHUS B 4 4 4 29 Pedepar
MTOJTYTTPOBOTHUKAX.
CBoiicTBa NOBEPXHOCTH
TTOJTYTTPOBOTHUKOB
[IpuHIMIIBI AEACTBUSA
TTOJTYTTPOBOTHUKOBBIX
puOOpPOB.

Bcero 3a 4 cemectp 108 12 12 2 82
Jac.

S |Onruyeckue u 5 4 4 22 Pedepar
(boTosNeKTpruYeCcKre
SIBJICHUS B
HOJTYTIPOBOTHHUKAX.

6 |Hekpucramimyeckue 5 5 4 22 Pedepar
MOJTYITPOBOTHUKH.




Ne Tembl (pa3aeibl) o Buap! yueOHBIX 3aHATHIA DopMbI TEKYLLIETO
n/n AUCHUTLIMHBI, § U UX TPYA0eMKOCTh KOHTPOJIsA
HX CO/AepPKaHue = (B akageMHYeCKHUX 4acax) ycneBaeMoCTH
@)

[TonynpoBoAHUKOBBIE

CTPYKTYPbl TTOHUKEHHOU

pazmepHoOCTH u

CBEPXPELIETKH.
7 |OcHOBBI TEXHOJIOTHUH| S 3 4 2 20 Pedepar

IOJIYIIPOBOJHUKOB u

METOABI ONPEHECIEHUST HUX

IapaMmeTpoB.

18 |KaummmmaTtckuii sK3aMeH

Bcero 3a 5 cemectp 108 12 12 2 82

yac.

Bcero 216 24 24 4 164

Jac.

Conep:xaHue pa3iesioB JUCHUTIIHHBI:

1. Xumnueckasi cBAA3b U aTOMHAasi CTPYKTYPa MOJIYIPOBOHHKOB

ITpenmer, nenu u 3aaa4uu kypca. OCHOBHasi TEPMHUHOJIOTHS. DJIEKTPOHHAs! KOH(UTYpaIus
BHEITHUX 000JI0YEK aTOMOB M THIIbI CHJI CBSI3U B TBEPJbIX Tenax. BaH-nep-BaanbcoBa, HOHHAS U
KOBaJEHTHas cBA3b. CTPYKTYphl BakHeHmx momynposoanukos — snementos A'Y, AV! u
coemuuenwnii Turos A''BY, A'BV!, AVBV!.

CumMerpust  KpuCTauIOB. TpaHCISIIMOHHAs CUMMETpUsS  KpuUcTawioB. basuc u
KpUCTAJTIMYECKasl CTPyKTypa. OieMmMeHTapHas suelika. IlpuMutuBHas suelika. Sldeiika
Burnepa—3eiitua. Pemerka bpase. OOo3HaueHHs y3JI0B, HamlpaBlIeHUH M IUIOCKOCTEH B
kpuctauie. OOpaTHas peiierka, ee cBoicTBa. 3oHa bpunosHa.

ITpumecH u cTpyKTYpHbIE JePEKThl B KPUCTAIIMYECKUX U aMOP(HBIX NOTYIPOBOIHUKAX.
XuMHu4decKast Ipupoja v 3JIEKTPOHHBIE CBOMCTBA puMeceil. TodeuHble, IMHEWHBIE U JBYMEPHbIE
neheKThI.

2. OcHOBBI 30HHO¥i TeOpPHUH MOJTYNPOBOTHUKOB

OcHOBHBIE TNpUONMKEHHUS 30HHOW TeopuH. BonHoBas (¢QyHKUMS SJEKTpOHA B
nepuoanyecKom nosie kpucrasmia. Teopema binoxa. 3ona bpriuirosHa. DHEpreTH4ecKrue 30HbI.

3aKkOHBl JUCHEPCUM JUIsl  BaXHEMIIMX IOJYNPOBOJHUKOB. M3o0sHeprernueckue
noBepxHocTU. TeHzop obpatHoil >3pdexTuBHON Macchl. [ImoTHOCTH cocTosHM. OcoGeHHOCTH
Ban-Xoga.

VYpaBHEeHMs IBUKEHUS AJIEKTPOHOB M JIBIPOK BO BHEIIHUX HoJsiX. Meron s dexTuBHON
Macchl. VICKpUBIIEHHE DHEPreTUYECKUX 30H B IEKTPUYECKOM IoJie. [[BUkKEHME AJIEKTPOHOB U
OBIpOK B MarHuTtHoM mone. Omnpenenenne >(PQGEKTUBHBIX MacCc M3 LUKJIOTPOHHOIO
(ImamarHuTHOrO) pe3oHaHca. CBs3b 30HHOM CTPYKTYpbl € ONTHYECKHMMH CBOMCTBaMH
IIOJIyTIPOBOJHUKA.



YpoBHU 3HEPruM, CO3aBa€MbIe IPUMECHBIMU LIEHTPAMH B MOJIYIPOBOJAHMKAX. JJOHOPBI 1
akuenTopsl. Menkue u riryobokue ypoBHH. Bogopononogo0Hbie MpUMeCHbIE IIEHTPHI.

3. PaBHOBecHasl CTATHCTHKA JJIEKTPOHOB U JIbIPOK B MoaynpoBoaHukax. Kunernueckue
SIBJICHHS B IIOJIYNIPOBOAHUKAX. PeKOMOMHAIMA 3JIEKTPOHOB H JBIPOK B MOJYNPOBOAHHKAX

@yHKIUA paclpencsieHus 3JIEKTPOHOB. KOHIIEHTpanus 3J€KTPOHOB U JBIPOK B 30HAX,
3¢ ¢dexTuBHas IUIOTHOCTb COCTOSIHMHA. HeBBIpOXKIEHHBIH U BBIPOKIACHHBIM 3JIEKTPOHHBINA
(zbipounblif) ra3. KoHueHTpauuu 3J€KTPOHOB M JBIPOK HA JIOKAJIBHBIX YPOBHSAX. DakTopsl
BBIPOKJICHUS IPUMECHBIX COCTOSTHUM.

[Tonoxenne ypoBHs depMH M pPaBHOBECHAs KOHLEHTpALMs 3JIEKTPOHOB M JBIPOK B
COOCTBEHHBIX U IPUMECHBIX (HEKOMIICHCHPOBAHHBIX U KOMIIEHCUPOBAHHBIX ) OJIYIPOBOJHUKAX.
MHoro3apsiAHbIe IPUMECHBIE LIEHTPHI.

Kunernueckne kod(pGUIHEHTH — MPOBOAMMOCTh, MOCTOSIHHAsA Xoiuia u Tepmo-D/[C.
HpeiidoBas ckopocTb, npeidoBas U XOJUIOBCKas MOABMWXHOCTH, (akTop Xoma. Jpelid ool n
g y3noHnbii Tok. CoOOTHOIEHNE DWHINTEHHA.

MexaHu3MBbl paccessHHsS HOCHTENEH 3apsiia B HEWACAIbHON penieTke. B3anmonelicTBue
HOCHUTEIEH 3apsiia ¢ aKkyCTUYeCKUMHU U ONTHYeCKUMH (hoHOHamu. PaccestHre HocuTenen 3apsina
Ha 3apsHKCHHbIX W HEUTpalibHBIX mpumecax. [lopsume »snekTpoHbl. OTpuuaTeabHas
g depeHmranbHas TPOBOAUMOCTD. DIIEKTPHUECKUE HEYCTOMYUBOCTH; DIICKTPUIECKHUE IOMEHBI
Y TOKOBBIE ITHYPBI.

I'enepanus 1 pexoMOMHANIMs HEPABHOBECHBIX HOCHTENEW 3apsga. KBasupaBHOBecue,
kBa3uypoBHu ~ Depmu.  VYpaBHEeHME  KMHETHMKM  peKoMOuHanuu. Bpemena — Ku3HH.
DOTONPOBOAUMOCTb.

Mexanu3mbl pekoMOMHauu. M3nyuatenbHas u Oe3bl3nydaTenbHas peKoMOUHaIus. Mex30HHas
pexomOuHanus. PexomOuHanms depe3 ypoBHU mpuMeceid W nedekToB. LIeHTphl mpuinnaHus.
Oxe-pexoMOuHaIHSI.

[IpocTpaHCTBEHHO HEOJHOPOJHBIE HEPABHOBECHBIE pPACIPENEICHUsT HOCHTEICH 3apsna.
Ambunonspaas muddysua. Iddexr Hembepa. AnuHa quddy3un HEpaBHOBECHBIX HOCHTENEH
3apsia.

4. KonTakTHble  fIBJICHHMS B MOJYNPOBOAHUKAX. Mpunounsl  geiicTBUSA
MOJIYIIPOBOIHMKOBBIX NPHO0PoB. CBONCTBAa NOBEPXHOCTH MOJYIPOBOIHHKOB

Cxema »SHEpreTM4ecKMX 30H B KOHTAaKTE€ METaJUI-NOIYNpPOBOAHUK. (OOoraiieHHsbIe,
o0e/IHEeHHbIE M MHBEPCHOHHBIE CIIOM IPOCTPAHCTBEHHOIO 3apsja BOJIM3M KOHTakTa. BoibT-
ammnepHas Xxapaktepuctuka Oappepa IlloTTku. DHepreTmueckas auarpamma P-nN mepexoja.
NHxekus HEOCHOBHBIX HOCUTEIEH 3apsaa B P-N mepexoe.

I'ereponepexoapl. DHEpreTHUECKHUE JUArpaMMbl TeTeporepexoaoB. Bapuzonusie
MOJIYTIPOBOTHUKH.

Bonbramnepnas xapakTtepuctuka P-n mepexona. I[Ipubopsl ¢ ucnosb3oBaHueM P-N
nepexonaoB. TyHHenbHBIM guon. Juon I'anna. bumnosspHslid  TpaH3ucTop. Tupucrop.
OHepreruyeckass JuarpaMmMa CTPYKTYphl — MeTallI-AU3JIeKTpUkK-nonxynpoBoanuk  (MIII).
[Tonessie Tpanzuctopsl Ha MJII-ctpyktypax. IlpuGopsl c¢ 3apspoBoii cBsi3pio. Lllymbr B
MOJIYTIPOBOTHUKOBBIX MPpHOOpax.

dotorneMeHTsl U (hoToanonabl. CrieKTpajabHas UyBCTBUTEIBHOCTh U OOHApYKUTEIbHAS
crocobHocTh. [lonynmpoBOAHUKOBBIE NETEKTOPHI SAEPHBIX H3MydeHuid. doTosnexTpuyeckue
npeoOpazosarenu, KI1J] npeoGpazoBanus.

Ceeromuonsl M TNOJTYIPOBOAHHMKOBBIE Ja3epbl. VHXEKIMOHHBIE JIa3epbl HAa OCHOBE
JIBOMHOU IeTepOCTPYKTYPHI.



Vcnonb30BaHne HAHOCTPYKTYP B MOJIYNPOBOJHUKOBBIX NprOopax. I'ereporpansucrop ¢
JBYMEPHBIM 31eKTpoHHBIM razom (HEMT). I'ereponasepsl Ha OCHOBE CTPYKTYp C KBaHTOBBIMU
sMaMM M KBaHTOBBIMH TOYKaMM. Pe30HaHCHOe TyHHeIupoBaHHE B JByXOapbepHOU
TFETEPOCTPYKTYPE U PE30HAHCHO-TYHHENbHBIA JuoA. ONTHYECKUI MOAYJIATOpP Ha OCHOBE
KBaHTOBO-pa3MepHoro 3¢ ¢exra Illrapka

[ToBepXHOCTHBIE COCTOSIHUS U MTOBEPXHOCTHBIE 30HBI. VICKpUBJIeHHE 30H, pacnpe/esieHne
3apsjia W MoTeHIMana BOMM3M moBepxHOCTU. [loBepxHocTHas pekomOuHaius. ekt momus.
TammoBckue ypoBHU. CKOPOCTh MOBEPXHOCTHON PEKOMOMHALINY.

5. OnTuyeckue U GPoTOIIEKTPHUECKHE SIBJIEHUS B MOJTYNPOBOTHHKAX

KommiiekcHast ~ AMPIEKTpUYECKass — MPOHUIAEMOCTh,  IMOKa3aTelb  MPEJIOMIICHUS,
ko3 dunmeHT oTpaxkeHus, koddhdumuent nornomeHus. CBsI3b MEXJIYy HUMH M COOTHOIICHUS
Kpamepca—Kponwura.

Mex3oHHble mepexonpl. Kpalh CcOOCTBEHHOrO TIOTJIONIIEHHS B ClIydae MPSAMBIX H
HETIPSIMBIX, PA3PEIICHHBIX U 3alPEIIEHHBIX MePEX00B. DKCUTOHHOE TOTJIONICHUE U U3TydYCHHUE.
CnionTaHHoOe U BBIHYKJeHHOE n3nydeHue. [lormnomenne cBeTa Ha CBOOOIHBIX HOCUTEISAX 3apsiia.
[Tormomenune cBera Ha KojeOaHUSAX pemieTkH. PaccesHue cBera KOJEOAHMSIMH PELICTKH,
KOMOMHAIIMOHHOE paccesiHue Ha onTuveckux GoHoHax (Pamana — JlanncOepra), paccesHue Ha
akyctuieckux GoHonax (bpumtosna — Manaensirama).

Bnusinue mnpumeceit Ha onTHuYecKue CBOMCTBA. [IpuMecHas CTPyKTypa ONTHYECKHX
CHEKTPOB BONM3M Kpas COOCTBEHHOTO TMOTJIOIIEHUS B TNPSIMO30HHBIX W HEMPSMO30HHBIX
HOJIYIIPOBOTHUKAX. MeXIpUMecHasi u3JlydaTteibHas peKoOMOUHaIMs. DKCUTOHBI, CBSI3aHHbIC Ha
NPUMECHBIX [IEHTpaXx.

OnTuueckue sBIeHUS BO BHemHUX nomax. Oddekr Dpanna-Kengpima. Dddext
[Toxkensca. Dpdext bypureitna-Mocca. Dpdexter Papanes u Doiirra.

ITpumecHast u co6cTBeHHast POTONMPOBOAUMOCTE. BiusHIE MpUIMIIaHUS HEPABHOBECHBIX
HOcUTeNeH 3apsa Ha PoTonpoBoAMMOCTh. OnTHYecKast nepe3apsiika JIOKaldbHbIX YPOBHEH U
cBsizaHHbIE ¢ Hell 3 dekThl. TepMocTUMyYIMpOBaHHAs MPOBOAUMOCTb. DOTOpa30rpeB HOCUTENEH
3apsanaa. @oToANEKTPOMarHuTHbIN 3 PexT.

6. Hexpucrajuimyeckue  moaynpoBoaHuku.  [loJiympoBOAHMKOBBIE  CTPYKTYPbI
NOHMKCHHOH Pa3MEPHOCTH M CBepXpeleTKH

AMop¢dHble M cTexksnooOpa3Hble MONYNpOBOAHUKH. CTpyKTypa aTOMHOM MaTpuIlbl
HEKPUCTAIIMUECKUX IOJYNPOBOIHUKOB. MneanbHoe crekno. ['mapupoBaHHble aMopdHbIe
MOJIYTIPOBOJTHUKH.

OCOOEHHOCTH  3JNEKTPOHHOTO  JHEPreTUYECKOro  CHEeKTpa  HEYMOPSA0YEHHBIX
MOJIyIPOBOJHUKOB. IInOoTHOCTE cocrosHmi. Jlokanmu3anus 31eKTpOHHBIX cocTostHuM. Lllens
MOJIBUYKHOCTH.

JlerupoBaHWe  HEKPUCTAUNIMYECKUX  MOJYNPOBOJHUKOB. MexaHM3MbBl  TepeHoca
Hocuteneil 3apspa. IlpppkkoBas mnpoBogumocTh. 3akoH Motra. CHEKTpbl ONTHYECKOIO
MOTJIONICHHS HEKPUCTAIUTHYECKUX MaTepuanoB. [IpaBuno Ypbaxa.

Hecranmonapusie npomneccel. Omnpenenenue ApeiipoBoil MOJBUKHOCTH 1O U3MEPEHUSIM
BpEeMeHH IpoJieTa. JucnepcuoHHbIi nepeHoc.

BnusiHue BHEIIHUX BO3JEHCTBUI HAa CBOMCTBA HEKPUCTAJUIMUECKUX IOJTYIPOBOIAHHUKOB.
MeTtacTaOuibHbIE COCTOSIHUSL.

Pa3smepHoe kBaHTOBaHue. JIBymMepHbIE M KBa3UJBYMEPHBIE JJIEKTPOHHBIE CHUCTEMBI U
CTPYKTYpbl, B KOTOpPbIX OHHM peanu3ytorca. KoHTpa- M KOBapHaHTHbIE KOMIIO3ULIMOHHbBIE
CBEPXPEILIETKH, JIETUPOBAHHbIE CBEpXpeleTku Jerupoanus. KBantoBbie HUTH. KBaHTOBbIE
TOYKH. DHEPreTUYECKUI CIIEKTP JIEKTPOHOB U IUIOTHOCTh COCTOSTHUI B 3TUX CHCTEMaXx.



Onrtuyeckue SIBICHUS B CTPYKTYpax C KBAaHTOBBIMH SIMaMH, MpaBHja OTOOpa IS
MEK30HHBIX W BHYTPH30HHBIX (MEXKIIOJ30HHBIX) IEPEX0A0B. MEK30HHOE NOIJIOUICHUE U
U3JIyvaTeNbHAs PEKOMOMHAININS B ATHX CTPYKTYpax. JKCUTOHBI B KBAaHTOBBIX sSIMaX, KBAaHTOBO-
pasmepHbiit 3¢ dexr LTapka.

DJNEeKTPUYECKUE W TallbBAHOMATHUTHBIC SIBJICHUS B JIBYMEPHBIX CTPYKTYpax. DPdext
[IlyounukoBa-ae ['aaza. Obmiee npeacraBieHne o kBaHToBoM dddexre Xomia.

7. OCHOBBI TEXHOJIOTHH MOJYNPOBOJIHUKOB U METO/IbI ONpPe/ieIeHNs UX MapaMeTPoB

MeTtob! BeIpaluBaHusi 00beMHBIX MOHOKPHUCTAIUIOB U3 KUAKOW U ra3oBoi (a3. MeTo bl
BBIpANIMBAHUS JMHUTAKCHANBHBIX IUICHOK (dMHUTAKCHsl W3 OJKUIKOH UM Ta30BOH  (¢asb).
MounekynspHo-iydeBasi dNUTAaKCUs. MeTrauiopranuueckas snuTakcHs. MeToabl JIernpoBaHuUs
IIOJIIIPOBOTHUKOB.

OcHOBHbIE ~ METOJBl  OIpENEICHHUs] MapaMeTpPOB  IOJYHIPOBOJAHUKOB:  IIUPHUHBI
3alpelIeHHON 30HbI, TMOABUKHOCTU U KOHIIGHTPAIIMK CBOOOJHBIX HOCHUTEJIEH, BPEMEHU >KU3HU
HEOCHOBHBIX HOCUTEJICH, KOHIIEHTPAIIUH U TITyOMHBI 3aJIETaHusl ypOBHEH npumeceit u 1eeKToB.

5. Odpa3oBareibHbIe TEXHOJIOTUH, B TOM YHCJ€ TEXHOJOTHH YJIEKTPOHHOr0 O0y4eHUs W
JAUCTAHIMOHHBbIE 00pa3oBaTe/ibHbIe TEXHOJOIHH, HCIOJIb3yeMble NPH OCYIIeCTBJICHUH
00pa30BaTeJILHOIO MPoIecca Mo JUCIHIJIHHE

B npornecce 06ydueHus UCIONB3YIOTCS CeAyIOIINe 00pa3oBaTeIbHbIE TEXHOIOTUU:

BBoaHasi JleKUHSl — 1aeT IEPBOE LEJIIOCTHOE MPEACTABIEHHE O JIUCHUIUIMHE U
OPUEHTUPYET CTYJEHTAa B CHUCTEME H3yYeHHUs JaHHOM IuCUMILIMHBL. JlaeTcss KpaTkuii 0630p
Kypca, UCTOpHS Pa3BUTHA HAYKH M MPAKTHKH, JOCTHKEHHS B 3TOH cdepe, MMEHa M3BECTHBIX
YUEHBIX, M3JIaraloTcs IEepCleKTUBHBIE HampaBieHUs HccienoBaHuid. Ha »aTolt  nexuun
BBICKA3bIBAIOTCSl METOJMYECKNE W OpPTaHU3alMOHHBIE OCOOEHHOCTH PabOTHI B paMKax IaHHON
JUCLUIUIMHBL, @ TAKXKE JTAeTCs aHAJIN3 PEKOMEHIyeMOM JIUTepaTyphl.

AkajeMuyecKas JIeKIUs ¢ 3JIeMeHTaMH JeKIUU-0ecebl — II0CIEA0BATEIbHOE HU3JI0-
KEHHE MaTepuasa, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO B BHJIE€ MOHOJIOIa IpErnoaaBaTels.
OneMeHThl JIeKIMU-0eceibl 00eCHeurBalOT KOHTAaKT MpENojaBaTesis € ayauTOpueHd, uTo
NO3BOJISIET NpPUBJIEKaTh BHUMaHME AaclHUPaHTOB K HanOojee BaXHBIM TeMaM JIUCLUIUIMHBL,
aKTUBHO BOBJICKaThb MX B YYEOHBIH MpoIllecc, KOHTPOJIUPOBATH TEMI HW3JIOKEHHUS Y4eOHOTO
MaTepHaja B 3aBUCUMOCTH OT YPOBHS €0 BOCTIPHSTHS.

IIpakTHyeckoe 3aHATHE — 3aHATHE, TIOCBANICHHOEC OCBOCHUIO KOHKPETHBIX YMEHUH W
HaBBIKOB T10 3aKPEIJICHUIO MTOJyYEHHbIX Ha JICKI[MHU 3HaHUM.

Koncynbrauum — BHJI y4eOHBIX 3aHATHM, SBISIIOIIMKICA OTHOW M3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOW  paboThl acmupaHToB. Ha KOHCymbTamusx MO MpockOe acnupaHTOB
paccMaTpuBaloOTcad HauOojee CIOKHBIC pa3Zeibl AMCHUIIIMHBL, NPEroAaBaTelb OTBEYaeT Ha
BOIPOCHI aCIIMPAHTOB, KOTOPBIE BO3HUKAIOT Y HUX B MPOIIECCE CAMOCTOSITEIbHON pabOTHI.

B nporecce 06y4eHus: HCHOIBb3YIOTCS CIEAYIONINE TEXHOIOTUN IEKTPOHHOIO 00yUeHHs
U JUCTAaHIIMOHHBIC O6p330BaTCJ'H)HBIe TEXHOJIOTHUH.

DJIeKTPOHHBII y4eOHbIli Kypc «Teoperuyeckas ¢usnka» B LMS DiaexkTpoHHbII
yuuBepcurer Moodle SIpI'Y, B koTopom:
- IPEJCTABIICHBI 3a/1aHUS JUIsl CAMOCTOATENIBHOM paboThl ACHUPAHTOB MO TEMaM JAUCHUIUINHBL
- IPEICTABIICH CITUCOK JIUTEPATYPHI, PEKOMEHTyEMOM 11 OCBOCHHUS TUCIUTUINHBL,
- IpeJcTaBieHa uHpopmanus o GopMe U BpeMEHHU MPOBEACHHUS KOHCYJIBTAIMHM MO JUCHUIUINHE
B CJIy4ae WX MPOBEACHUS B JTUCTAHIIMOHHOM (hopmare B peKUME OHJIalH.



6. [lepeyeHb OCHOBHOW W IONMOJHHUTEJIbHOWH JIMTEPATypPbl, pecypcoB HH(OPMALMOHHO-
TeJIeKOMMYHUKAIMOHHOH ceTH «MHTepHeT» (MPH HEOOXOAUMOCTH), PEKOMEHAYEMbIX /JIfl
OCBOEHMS THCIUIIHHBI

a) OCHOBHAS JIUTEepaTypa

1. bonu-bpyesuu B.JI., Kanamnukos C.I'. ®uzuka nonynpoBogHukos. M.: Hayka, 1977.
http://lib.uniyar.ac.ru/opac/bk cat card.php?rec 1d=746113&cat cd=YARSU

2. lllanumosa K.B. ®uzuka nomynpoBoaHUKOB. M.: DHeproaromusaar, 1985.
http://lib.uniyar.ac.ru/opac/bk cat card.php?rec 1d=765225&cat cd=YARSU

3. 3aiiman J[x. [IpuHnmme! Teopuu TBEpaoro Tena. M.: Mup, 1974
http://lib.uniyar.ac.ru/opac/bk cat card.php?rec id=748933&cat cd=YARSU

4. 3u C. ®usnka noynpoBOIHUKOBBIX TprbopoB. M.: Mup, 1984
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=2140454&cat_cd=YARSU
5. Kupees I1.C. ®usuka nosynpoBogaukoB. M.: Beicm. mik., 1975.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=765993&cat_cd=YARSU
6. Mott H., MoTT D. DnieKTpoHHbIE MPOIIECChl B HEKPUCTATUIMYECKUX BemecTBax. M.: Mup,
1974.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=765993&cat cd=YARSU
0) 10MOJIHUTE/ILHASA JIUTEPATypa
1. TITaBnos I1.B., XoxmoB A.®. ®usuka tBepaoro temna. -M.: Beicimas mkoia, 2000.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=280147&cat_cd=YARSU
2. I'aman B. U. ®usuka nomynpoBoIHUKOBBIX MpUOOpoB: yuebd.mocodue. / B. N.I'aman; M-
BO oOpaszoBanus P® - Tomck: U3n-Bo HTJI, 2000. - 425c¢.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=285497&cat_cd=YARSU
3. Amncensm A.W. Beenenue B Teopuo monynpoBogHUKOB. / Aucensm AWM. - M.: TPOMIL
Hayka. — 1978. - 615 c.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=736555&cat_cd=YARSU
4. Amntonenko C.B. Texnomnorus toukux mieHok. / C.B. Auronenko - Mocksa: MUDU, 2008.
-104 c.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=1679215&cat_cd=BIBLCLUB
S. Bukynun .M., Cradpees B.M. ®usuka nonynpoBoAHUKOBBIX NpuOopoB. M.: Panuo u
cBs13b, 1990.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=2138035&cat_cd=YARSU
6. 3eerep K. ®usuka nomynpoBoaukoB. M.: Mup. 1977. 615 ¢

B) pecypchl cetn «MHTEepHEeT» (IPH HEOOXOAUMOCTH)
ABromartusupoBaHHas  OubnuoreuHo-uHpopmanmonHass cucreMa «BbYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

7. MatepunajbHO-TeXHHYecKasi 6a3a, HeoOXoAUMas JIsl OCyLIeCTBJIeHUsI 00pa30BaTeIbHOI0
npouecca no AMCHUILVINHE
MarepuanbHo-TeXHHUECKas 0a3za, He0OXOoaUMas ISl OCYIIECTBICHUS 00pa30BaTEILHOIO
npoliecca 1o AUCLUILIMHE BKII0YAET B CBOM COCTAB CIIEAYIOLINE TOMEICHMS:
- yueOHbIe ayTUTOPUHU JJIS IPOBEICHUS JCKIIHA;
- yueOHbIE ayTUTOPUU JJISl IPOBEACHUSI MPAKTUUECKUX 3aHITUM;
- y‘-I€6HI>I€ AyauTopuun Jid MpOBCACHUA I'PYIIIOBBIX U HHAWBUAYAJIbHBIX KOHCyJIBTaI_[I/II\/'I,
- yueOHbIe ayTUTOPUHU IJIsl IPOBECHHSI TPOMEXYTOUHOM aTTeCTalIH;
- IOMCIICHUA IJIA CaMOCTOSITEIbHOM paGOTLI.


http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=746113&cat_cd=YARSU
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=765225&cat_cd=YARSU
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=748933&cat_cd=YARSU
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=2140454&cat_cd=YARSU
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=765993&cat_cd=YARSU
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=765993&cat_cd=YARSU
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=280147&cat_cd=YARSU
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=285497&cat_cd=YARSU
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=736555&cat_cd=YARSU
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=1679215&cat_cd=BIBLCLUB
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=2138035&cat_cd=YARSU
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

[Tomemenust AJIs CaMOCTOSITEIPHOM PaOOTHI OCHAIEHBI KOMITBIOTEPHOW TEXHUKOU C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecredeHneM JO0CTyIa B AJICKTPOHHYIO
nH(popManmoHHO-00pa3oBaTeNbHy0 cpeny SApl'Y.

ABTOp(BI) :

3aBeayromuii bazoBoii kadeapoii HAHOTEXHOJIOTHH B AJICKTPOHHUKE
OI'BOY BO "Apl'Y um. IL.T'. lemunosa" B IO ®THUAH PAH
B SI® ®TUAH PAH A.C. Pynprit



Mpuio:xenne Nel k padoyeil mporpamMMme QM CHUATIIAHbBI
«CrnenuanpHas AUCUUILIMHA B COOTBETCTBUU C TEMON JHCCEPTALUU
Ha COMCKaHME YYEHOH CTeNeHN KaHAuaTa HayK»

110 Hay4HOH cnieunanbHocT 1.3.11 dusnka noaynpoBOJHUKOB

OueHo4YHbIe MATEPHAJIBI
JJIs1 MPOBe/IeHUsl TeKYleld U/ Ui MPOMEKYTOYHOM aTTecTaluu
acCMpPAHTOB MO JUCIHUILINHE

1. KoHTpoJbHbIe 3aaHusl U (MJIH) HHbIe MATEPHAJIBI,
HCII0JIb3yeMble B IpoLecce TeKylero KOHTPOJIs YCIeBaeMOCTH

TeMmbl pedepaToB 10 pa3jaejaM JUCUMILIHHBI

1. Toyeunsie, TMHEWHbIE U TBYMEPHBIC AEPEKTHI.

2. MeTo/1pI TETHPOBAHUS TIOTYIIPOBOTHIUKOB

3. Omnpenenenne 3 (HEKTUBHBIX MAcC U3 HUKIOTPOHHOTO (IMAMarHUTHOTO) PE30HAHCA.

4. ITonoxenne ypoBHsi Depmu 1 paBHOBECHAs! KOHIIEHTPAIUS SJIEKTPOHOB H JIIPOK B
COOCTBEHHBIX U MPUMECHBIX (HEKOMIIEHCUPOBAHHBIX M KOMIIEHCHPOBAHHBIX ) OTYIPOBOJIHUKAX.
5. [lpeiihoBast ckopocTb, ApeiidoBast M XOJUIOBCKas MOABIKHOCTH, (hakTop Xona

6. MexaHu3Mbl pEKOMOMHAITHH.

7. DHepreTuyeckas 1uarpamma p-n nepexozaa

8. TloBepXHOCTHBIE COCTOSHUSI M IMOBEPXHOCTHBIE 30HBI. VICKpHBIIEHHE 30H, paclpeneneHue
3apsijia ¥ MOTeHInaia BOJIU3U TIOBEPXHOCTH.

9. Mex3oHHble nepexobl. Kpail cOOCTBEHHOTO MOTJIOIIEHUS B Clydae NPSMBIX U HENPSMBIX,
pa3penIeHHbIX U 3alpeleHHBIX EPEeX0I0B.

10. ®oTosnekTpoMarHuTHBIN 3hDeKT.

11. [IpprKKOBast IPOBOAUMOCTH. 3aKOH MoOTTa.

12. KBanToBble HUTH. KBaHTOBBIE TOUKH. DHEPreTHUECKUIl CIEKTP 3JIEKTPOHOB M IJIOTHOCTb
COCTOSTHUI B 3TUX CUCTEMaX.

13. DHepretnueckass auarpaMma CTPYKTYpbl METaUI-AMAIEKTPUK-ToNynpoBogHuk (MUII).
[Tonesbie Tpansucropsl Ha M/III-cTpykTypax.

2. Cnucok BONpocoB M (MJIM) 3aJaHMIi VI TIPOBeJeHHUs IPOMEKYTOYHOH aTTecTalluu

Kangunarckuii sK3aMeH 10 CHEUNHAIbHOM JAUCUUIUIMHE MPOBOAUTCS YCTHO TIO
HK3aMEHAIMOHHBIM OHIIETaM.

Kaxxprit ax3aMeHaIMOHHBIA OUJIET COEPIKHUT TPU BOIPOCA.

Ha noaroroBky k orBetry naercs ot 60 1o 120 MunyT.

CnHcoK BONPOCOB K IK3aMEHY !

1. XumMuueckast CBsI3b M aTOMHAsI CTPYKTYpa MOTYIIPOBOJTHUKOB. DJIEKTPOHHAS KOHPHUTyparus
BHEITHUX 000JIOYEK aTOMOB U TUIIBI CHJI CBSI3U B TBEP/IBIX Tellax.

2. Ban-nep-BaanbcoBa, MOHHAS U KOBAJIEHTHAS CBSI3b.

3. CTpyKTypsl BaxKHeHIIIX moaynpoBogHukos — dmemenToB A'Y | A V! u coenunennii Tunos
ALHBV, AHBV|, AIVBVI,



4. CuMMeTpHs KpUCTAIIIOB. TpaHCISIITMOHHAS CUMMETpHS KpucTauioB. basuc n
KpUCTAJIIIMYECKAsl CTPYKTypa. DiueMeHTapHas sueiika. [IpumutuBHas siuelika. Suelika Burnepa
— 3eiitia. Pemerka bpase. O603Ha4eHHS y3JI0B, HAIIPABICHUH U IIJIOCKOCTEH B KpUCTAILIIC.
OO6parnas peieTka, ee cBoricTBa. 3oHa bpuntosna.

5. Ilpumecu u cTpyKTypHbI€ 1e(DeKThl B KPUCTAUNINYECKUX U aMOP(HBIX MOJYIPOBOJIHUKAX.
XuMHU4YecKask IPUPOJa U dJIEKTPOHHBIE CBOMCTBA IpuMeceil. TodeuHble, IMHEVHBIEC U IBYMEPHbIE
ne(heKTHI.

6. MeTo/1bl BbIpallliBaHUsl 0ObEMHBIX MOHOKPHUCTAIIJIOB U3 )KUKOM U Ta30Boi (a3. MeTo bl
BBIpAILMBAaHM SMUTAKCHAIbHBIX IUIEHOK (SMMTAKCUS U3 )KUAKON U ra30BoH (asbl).
MounexynsapHo-ny4yeBast SIUTAKCUSA. MeTatopraHiuecKas SIUTaKCHUsl.

7. MeTozpl 1erupoBaHus MOJyIIPOBOJHUKOB.

8. OCHOBHBIE METO/IBI ONIPENEICHMS IAPAMETPOB IOJYIPOBOJHUKOB: IIIMPUHBI 3aIPELICHHON
30HBI, IOIBUKHOCTH U KOHLIEHTPALIMX CBOOOIHBIX HOCUTEJIEH, BPEMEHH KU3HU HEOCHOBHBIX
HOcuTelel, KOHIIEHTPALUH U IITyOHHBI 3aJIeTaHusl ypOBHEH npumecei U 1eQeKToB.

9. OcHoBHbIE NIPUOIMKEHHS 30HHON Teopuu. BoiHoBas GpyHKIUS 37E€KTPOHA B IEPUOIUIECKOM
nosie kpucraiuia. Teopema biioxa. 3oHa bpuintosHa. OHepreTHUECKue 30Hbl.

10. 3akoHBI qUCTIEPCUU AJI BAXKHEUILINUX TOJTYIPOBOJHUKOB.

11. U3osnHeprernyueckue moBepxHocTH. Ten3op obparHoii a3 dexTuBHON Macchl. [ImoTHOCT
cocrosiHuil. Ocobennoctu Ban-Xoga.

12.YpaBHEHUS ABMKEHHS JIEKTPOHOB U JABIPOK BO BHEIIHUX MOJISIX. MeTon 3 peKTHBHOM
Macchl. VIickpuBiieHne SHEPreTUUECKUX 30H B 3JIEKTPUUYECKOM MoJi€e. JIBHKEHHE IIEKTPOHOB U
JBIPOK B MArHUTHOM I10JIE.

13. Onpenenenue 3pPEKTUBHBIX MACC U3 IUKJIOTPOHHOTO (JMAaMarHUTHOTO) pe30HaHCa.

14. CB43b 30HHOM CTPYKTYpPBI C ONITUYECKUMU CBOMCTBAMH IOJIYIIPOBOIHUKA. Y POBHU SHEPTHUH,
co3/1aBacMble IPUMECHBIMH LIEHTPAMH B MOJIYIPOBOJAHUKAX. JIOHOpHI U akuenTopel. Menkue u
rryookue ypoBHU. Bomopoaomnoqo0Hbie MpUMECHBIE LIEHTPHI.

15. PaBHOBecHas CTaTUCTHKA 3JEKTPOHOB U JBIPOK B MOIYNPOBOAHUKAX. DYHKITUS
pacnpeneseHus EeKTPOHOB.

16. KoHuieHTpaIus 371eKTPOHOB U JBIPOK B 30HAX, 3(P(HEKTUBHAS IJIOTHOCTb COCTOSTHHIA.

17. HeBbIpOX/1€HHBIN U BBIPOXKICHHBIHN 3JIE€KTPOHHBIN (JIbIpoYHbIi) ra3. KoHnenTpauuu
JIEKTPOHOB U ABIPOK HA JIOKAJIBHBIX YPOBHAX. DAaKTOPBI BBIPOXKIEHUS IPUMECHBIX COCTOSIHUM.
18. Ionoxenue ypoBHs depMH U paBHOBECHAS! KOHLIEHTPALMS 3JIEKTPOHOB U JABIPOK B
COOCTBEHHBIX M IPUMECHBIX (HEKOMIIEHCUPOBAHHBIX U KOMIIEHCUPOBAHHBIX ) TOITYIPOBOJHHUKAX.
MHoro3apsiiHble IPUMECHBIE LIEHTPBHI.

19. MexaHu3Mmbl paccessHUs HocuTenel 3apsaa B HenJleallbHOM peleTke. B3anmoneiicteue
HocuTelnel 3apsa ¢ akyCTUYeCKUMH U ONITHYEeCKUMU (poHOHaMU. PaccestHue HocuTenei 3apsaa
HAa 3apsDKEHHBIX U HEUTPAJIBHBIX IPUMECSIX.

20. PexoMOMHAIMS SJEKTPOHOB W ABIPOK B IOJYNIPOBOJHUKAX. | 'eHepanust U peKoMOMHALIUS
HEPAaBHOBECHBIX HocuTened 3apsna. KasupaBHoBecue, kBasuypoBHH PDepmu. YpaBHeHue
KMHETUKU pekoMOuHaiuu. Bpemena sxu3nu. @oTonpoBOAMMOCTb.

21. MexanuaMbl pekoMOMHanuu. M3mydarenbHas U Oe3bl3ilyyaTeNibHas pPEKOMOMHAIIMSL.
Mex3onHas pexomOuHanus. PexomOuHanus depe3 ypoBHM mnpumeceil u aedextoB. LleHTpsl
npuunanus. Oxe-peKoMOMHAIUS.

22. TIpocTpaHCTBEHHO HEOJHOPOIHBIE HEPAaBHOBECHBIC pAacCIpENEICHUs HOCUTENeH 3apsaa.
Ambunonspaas muddysua. Ipdexr Hembepa. Anuna nuddys3un HepaBHOBECHBIX HOCUTENEH
3apsja.

23. OnThueckue SIBIEHUS B  IOJYNPOBOAHMKAax. KoMIUIeKCHas — AMAJIEKTpUYecKas
MPOHUIIAEMOCTh, [OKa3aTeidb MpeloMJIeHUs, KOIP(GUIUEHT OTpakeHusd, Kod(hduiuueHT
nornouieHus. CBs3p Mexay HuUMH M cooTHomeHus Kpamepca—Kponura. Mex3oHHbIE
nepexoabl. Kpaii coOCTBEHHOr0 MOIIIOIIEHUS B ClIydae MPSAMBIX M HENPSMBIX, pa3pelICHHbIX U
3aMpelIeHHbBIX 1EPEXOI0B.

24. DKCUTOHHOE morjouieHne M wus3inydeHue. CIOHTAaHHOE U BBIHYXKJIEHHOE W3ITydeHHUE.
[Tornomenue cBera Ha CBOOOAHBIX HOcUTENsAX 3apsaa. [lormomenue cBera Ha KoJeOaHUIX



pewerkn. PaccesHue cBeTa KoJeOaHUSIMH pPEIIETKH, KOMOMHAIMOHHOE paccesHhue Ha
ontudyeckux Qouonax (Pamana - JlamacOGepra), paccesHue Ha aKyCTHUECKHX (DOHOHAX
(bpwmtoana -MaHenbpITama).

25. BnustHue mpuMeceit Ha onTu4eckue cBolicTBa. [IpuMecHas CTpyKTypa ONTUYECKUX CIIEKTPOB
BOJNIM3M  Kpas  COOCTBEHHOIO  MOIJIONICHHA B  MNPSAMO3OHHBIX M HENPSIMO30HHBIX
MOJYIPOBOJHUKAX. MeXIpUMecHast U3JIydaTelbHas peKoMOnHaIMs. DKCUTOHBI, CBSI3aHHbIE Ha
IPHUMECHBIX LIEHTpaXx.

26. ®orosnexTpuyeckue sBieHus. llpumecHas u coOCTBeHHas (OTONPOBOAUMOCTh. BrusHue
NPUIMIIAaHUS HEPABHOBECHBIX HOcUTeNeH 3apsga Ha  (QoTonpoBoauMOcTb. Onruyeckas
nepe3apsiika JIOKAJIbHBIX YPOBHEH M CBsi3aHHbIE C Hell 3dexTsl. TepmocTUMynHpoBaHHAs
npoBouMocTh. PoTopazorpeB Hocutenel 3apsaga. @oTo3neKTpoMarHuTHbIN 3 eKT.

27. I1omynpoBOTHUKOBBIE CTPYKTYPbI MOHMKEHHON pa3MEpHOCTH U CBEpXpemeTku. PazmepHoe
KBAaHTOBaHUE. J[ByMepHbIE 1 KBAa3UBYMEPHBIE 3JIEKTPOHHBIE CUCTEMBI M CTPYKTYPBI, B KOTOPBIX
OHHU peann3yroTcs. KoHTpa- 1 KoBapuaHTHBIE KOMITO3UIIHOHHBIE CBEPXPEIIETKH, JISTHPOBAHHBIC
CBEPXPEIIETKU JIETUPOBAHHUS.

28. KBanroBble HUTH. KBaHTOBBIE TOYKH. DHEPreTHUECKUN CIEKTP DJEKTPOHOB U IUIOTHOCTH
COCTOSIHUH B 3TUX CHCTEMaX.

29. Omnruyeckue SBICHUS B CTPYKTypax C KBAaHTOBBIMH sIMaMH, MpaBuUja OTOOpa JUIs
MEX30HHBIX W BHYTPU3OHHBIX (MEXIIOI30HHBIX) IEpeXoA0B. MeXK30HHOE MOIJIOUICHUE H
U3JIyJaTeNbHas PEKOMOMHALUSA B ATHX CTPYKTYpax. DKCHTOHBI B KBAaHTOBBIX SIMaX, KBAaHTOBO-
pasmepHbIil 3 dekT Illtapka. DinekTpuueckue U rajbBaHOMArHUTHBIE SIBJICHUS B JIByMEPHBIX
cTpykrypax. Dddekr Lllyonukosa-ne ['aa3a.

30. KBanToBsiit 3¢ dext Xommna.

2.1 Onucanue npoueaypbl BLICTABJIEHHUS OLIEHKH

Ilo wToram »5K3aME€Ha BBICTABISIETCS OJHA U3 OILCHOK: COTIIMYHO», <«XOPOIIO»,
«KYHAOBJICTBOPUTECIBHO» UJIN «HCYAOBJIICTBOPUTCIIBHO).

Onenka «OTJIMYHO» BBICTABIISIECTCS aCMHUPAHTY, KOTOPBIA IEMOHCTPUPYET INIyOOKOE U
[IOJIHOE BIAJACHUE COJAEPKAHMEM MarTepuala W IMOHATUMHBIM aIlapaToM AUCLUIUIMHBL;
OCYIIIECTBIISIET MEXIIPEAMETHBIE CBSI3U; YMEET CBSI3bIBATh TEOPHIO C MPAKTUKONW. ACHHUPAHT JaeT
pasBepHyTble, TOJHbIE M YETKHE OTBETHl Ha BONPOCHl HK3aMEHAIlMOHHOro Ouiera H
JIONIOJIHUTEIIBHBIE BOIPOCHI, COOJIIOJAET JIOTMYECKYIO IOCJIENOBATEIBHOCT MPU H3JI0KEHUU
Marepuana. [’ paMOTHO UCIIOJIB3yeT HAYYHYIO TEPMUHOJIOTHIO.

Ouenka «Xopowo» BBICTABIISIETCS ACIIMPAHTY, OTBET KOTOPOrO0 HA 3K3aMEHE B LIEJIOM
COOTBETCTBYIOT YKa3aHHBIM BBIIIE€ KPUTEPHUSAM, HO OTIMYAETCS MEHbIIEH OOCTOATENbHOCTHIO,
r1yOMHOM, 00OCHOBAHHOCTBIO U TOJHOTOW. B 0TBeTe MMEIOT MeCTO OTIENbHbIE HETOYHOCTH
(HecylIiecTBEHHbIE OMIMOKM), KOTOPbIE MCHPABISIOTCS ACIHPAHTOM IOCIE TOMOJHUTENBHBIX U
(MM) YTOYHSIIOLIMX BOIIPOCOB dK3aMeHaTopa.

Onenka  «YIOBJICTBOPHTEJIBLHO»  BBICTABISETCS  ACIUPAHTY, KOTOPBIM  Jaer
HEJ0CTAaTOYHO TOJHBIE U MOCIIEI0BaTENbHbIE OTBETHl Ha BOIMPOCHI SK3aMEHAIMOHHOT0 OuiieTa u
JIOTIOJIHUTEIILHBIE BOIPOCHI, HO IIPH 3TOM JIEMOHCTPUPYET YMEHUE BBIICIUTH CYIECTBEHHbBIEC U
HECYILIECTBEHHbIE IPU3HAKM WM YCTAHOBUTH INPUYMHHO-CIEICTBEHHBbIE CBA3U. [Ipm oTBeTax
aclMpaHT JOMYCKAaeT OIIMOKHM B OINpENeNeHUH M PACKPBITMM OTHAENbHBIX MOHATHUH,
(GOopMyIHpPOBKE TMOJ0XKEHUH, KOTOPbIE ACIUPAHT 3aTPYAHSAETCS UCIPABUTh CAMOCTOSITENBHO.
[lpu aprymeHTanmuu OTBETa aclupaHT He OOOCHOBBIBAET CBOM CyxkJeHusa. Ha dacTe
JOTIOTHUTEIIbHBIX BOIIPOCOB CTYACHT 3aTPyIHACTCS AATh OTBET MJIU 1a€T HEBEPHBIC OTBETHI.



Ounenka «HeynoB1eTBOPUTEIBHO) BBICTABJISIETCSA aCIHUPAHTY, KOTOPBIN
JEMOHCTPHUPYET Pa3pO3HEHHBIE, OECCUCTEMHBIC 3HAHUS, OSCIIOPSIIOYHO H HEYBEPEHHO H3JIaraer
MaTepuai; He YMEeT BBIICIATh IJIaBHOE U BTOPOCTEIIEHHOE, HE YMEET COSAUHITh TEOPETUYECKUE
MOJIOKEHHUS C MPAKTHKOH, HE YCTaHABIMBAET MEXKIIPEIMETHBIC CBS3U; JOMyCKAaeT TIpyObie
OIIMOKM TpU OINpeNeieHUH CYUIHOCTH PpacKpPhIBAEMbIX MOHITHH, SBJICHUM, BCIEICTBUE
HCIMMOHMMAaHHA HX CYHCCTBCHHBIX W HCCYIICCTBCHHBLIX IIPHU3HAKOB U CBHSGfI; Jac€T HCIIOJHBIC
OTBETHI, JIOTHKAa M [OCIEAOBATEIbHOCTh H3JI0KEHHUS KOTOPbIX HMMEIOT CYIIECTBEHHBIE U
MNPUHIUIIHAJIBHBIC HAPYLICHHA, B OTBETAaX OTCYTCTBYIOT BbIBOJBI. I[OHOHHI/ITGJIBHBIG u
YTOYHSIOIIME BOIIPOCHI SK3aMeHATOpa He MPUBOJIAT K KOPPEKLIUK OTBETOB aCIIMPAHTA.

Ouenka «HeynoBaeTBOPUTEIbHO» BBICTABISACTCS TAaKXKE aCIMUPAHTY, KOTOPBIM B3sUI
9K3aMEHAIIMOHHBIN OMIIET, HO OTBEYATh OTKA3aJICS.



