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OO0opoTHas cTopoHa TUTYJIBHOrO Jucta PITJI

|. Padouasi mporpamma nepecmorpena na 3aceganun JTOUT:

IIporokon or « » 20 r. Ne

HupexTop nenaprameHTa

(moznmucs) (M.0. damunms)

1. PaGouasi nporpamMma nepecMoTpeHa Ha 3aceganuu JTOUT:

IIpotokon ot « » 20 1. Ne

JupekTop nenapTaMeHTa

(oamnuce) (N1.0. damuus)

111 Padouass mporpamma nepecmMorpena Ha 3aceqanuu ITOUT:

IIporokon or « » 20 r. Ne

JupexTop nenaprameHTa

(nmoamuce) (1.0. ®amunus)

V. PaGouast nporpamMa nepecmoTpeHna Ha 3aceaanuu {TOUT:

[IpoTokon ot « » 20 r. Ne

Jupexrop nenapraMeHTa

(moznmucs) (M1.0. ®ammus)



1. llenu u 3aga4u OCBOEHUS AUCLUILINHBL

Lenb: Lenp u3yueHuss AMCUUIUIMHBI — MPUOOPETEHUE CUCTEMATU3MPOBAHHBIX
3HaHWU TaKeTax MPHUKIAJHBIX MPOrpaMM sl peleHus (pyHIaMEHTAIbHBIX U
NPUKIAIHBIX 3aa4, Ha M[pUMEPE 3a4ad MO KBAaHTOBOW MEXAHUKE U
MaTepUaAIOBEICHUIO.

3ajgaum:

* W3yYCHHE OCHOBHBIX IPUHIIUIIOB KBAaHTOBOW TCOPHUU KOHJICHCHPOBAHHOTO
COCTOSIHUSL;

* OCBOCHHE MaTEMaTHYECKOTO ammapata (U3WKH KBAaHTOBOM TEOPUU
KOHJICHCUPOBAHHOTO COCTOSIHHUS;

* W3yYCHHEC OCHOBHBIX TIOHATHMH W  3aJad  KBAaHTOBOM  TCOPHHU
KOHJICHCUPOBAHHOTO COCTOSTHUS.

HpO(I)CCCI/IOHEUIBHBIG KOMIICTCHIIK BBIITYCKHUKOB U HHIUKATOPBLI UX

JOCTHUKCHUSA:
Tun 3amaq Kon n HaumenoBanue
npoeccnoHaTbHON Kon n HaumeHoBaHue HHAUKATOpa
KOMIICTCHIIN JOCTHXKCHUSA KOMIICTCHIIUHU
(pe3ynbTaT OCBOCHHS)
IIpodheccuonanpHpIe
3a7a4uu
[K-3 CniocobeH oka3bIBaTh
nHPOPMALMOHHYIO 1K -3.3 CnocobeH pa3zpabarbiBats,
HOJICPIKKY CHELUATNCTaM,| OTIaKHBATh U ONITUMHU3UPOBATH
OCYHICCTBIIAIOIINM HpOFpaMMHBIﬁ KOJ C HUCIIOJIBb30BaHUEM
Hay4YHO- COBPEMEHHBIX S3BIKOB POIPaMMHUPOBAHHS,
HUCCIICI0OBATCIBCKUC BKJIIOYasd MaHUITYJIMPOBAHUEC JaHHBIMU
paboTsI
KOII 1 HAMMCHOBAHUEC MHAUKATOpa HaumeHnoBaHMe TToKa3aTems OILICHHUBAaHUS
JOCTHKEHHSI KOMITETEHIIH (pe3ynbTaTa 0OyueHHs O AUCLHUILIIHHE)
3HaeT METO/Ibl M MOJXO0/IbI pa3pabOTKU KoJa Ui HayYHBIX
K -3.3 CniocoGeH pa3pabaThiBaTh,
OKCHIEPUMEHTAJIBHBIX U TCOPETHUYCCKUX (1)1/13I/IT-IGCKI/IX
OTJI)KUBATh M ONITHMHU3HPOBAThH .
. HCCIIeI0BaHNH, COBPEMEHHYIO IPUOOPHYIO 0a3y
IIPOIPAMMHBIN KOJ C
nH(OPMAITMOHHBIE TEXHOJIOTHH
HCTIOJIb30BaHUEM COBPEMEHHBIX
YMeeT NpUMEHSTh METOJIbI Pa3padOTKH U OTIAIKH KO/Ia
A3BIKOB IIPOIPAMMUPOBAHH,
HAYYHBIX 9KCIIEPUMEHTAIBHBIX U TEOPETHUECKUX (PU3NIECKUX




Kon 1 HanmeHoBaHME HHAUKATOPA
NOCTHIKEHUSA KOMIIETEHI[NU

HawnmeHoBaHue mokazaresst OlleHUBaHUS
(pe3ynbTaTa O0yYCHHUS MO JUCIIUILINHE)

BKJIFOYasd MaHUITYJIMPOBAaHUC
JaHHBIMHA

HCCIIeIOBaHNH, COBPEMEHHYIO IPUOOPHYIO 0a3y u
UH(OPMALMOHHBIC TEXHOJIOTHU

Brnaneer HaBbIkaMu aHaIN3a, OTIAAKK U BEIOOpA METOAOB
HAYYHBIX 9KCTIEPUMEHTAIBHBIX U TEOPETHUECKUX (PU3NIECKUX
WCCIIeIOBAaHU, COBPEMEHHYIO IPHOOpHYIO 0a3y u
WHPOPMALMOHHBIE TEXHOJIOTHH

2. Tpyno€mMKOCTh TUCHMIUIMHBI U BUIOB YUCOHBIX 3aHITHH MO TUCITUILIMHE

OO6mast TpyA0€MKOCTh JTUCHHUIUIMHBI cocTaBisieT 4 3au€THbix eaunul ( 144

aKaJeMHYECKHX YacoB).

(1 3aueTHas enqMHUIIA COOTBETCTBYET 36 aKaJeMUUECKUM YacaMm)

Bunamu y4eOHbIX 3aHATUN U paOOThI 00YYaIOLIErocs Mo AUCIHUIUIMHE MOTYT

SABJIATBHCA:
O6o03HaueHMe Bunpl yueOHbIX 3aHATHH 1 pabOThI 00ydatomerocs
Jlex Jlexunu
IIp [IpakTHyeCKHE 3aHITHUL
CP CamocrosTeNnbHas paboTa 00yJaroIerocs: B IEPHO TCOPETHICSCKOTO 00YICHHUS
KOHTDOIL CaMocTosTelbHas paboTa 00yJaroIIerocs U KOHTaKTHas paboTa 00yJaromierocs ¢
P MpEenoaBaTeieM B MEPHOJ TPOMEKYTOYHON aTTeCTALUH

CrpykTypa AUCUUILIUHBIL:

dopma o0ydeHUs — OUHas

KonuuecTBo yacoB no Buaam
y4eOHBIX 3aHITHH U paObOTHI
e 00y4aroIerocs dopmbl
HawumenoBanue pasnena 13 .
Ne g 4 MIPOMEXKYTOUHOU
JTUCIUTIIAHBI 3 5
O % 9 ol v | & g aTTECTAl[UH
= = = | O | O =
5]
=
Pazgen Nel KBaHTOBBEIE MOJIETIH
1 8 6 - 29 - 10 | 18
ONKMCAHUS TBEPJIOrO TeJa
Paznen Ne2 OcHoBHBIE DK3aMeH
2 | KBaHTOBBIE YpaBHEHHS B (PH3HKE 8 | 24 - 29 | - |10 | 18
TBEPJIOro Teja
HWroro: 8 18 - 54 - 18 | 36 DK3aMeH

3. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOM YACTH

KYPCA




Paznen 1. KBanToBBI€ MO/I€JIN ONTUCAHMS TBEPAOIO Teja 4ac. 6 yac.
JluckpeTtHas ynpyras nenodka. KBaHToBas TEOpuUsl HENPEPHIBHOM yIIPYTON
cTpyHbl. [1na3mMonsbl. JITMHHOBOIHOBBIE ONITUYECKUE (POHOHBI B U30TPOITHOM
KpUCTalljIe. AKyCTHYECKHe KoJieOaHus ¢ OOIBIION ITMHON BOJIHBI.
deppoMarHUTHbIE MarHoHbl. AHTU(GEPpPOMAarHUTHbIE MarHOHbIL. Jlpyrue
BOIIPOCHI, CBSI3aHHBIE C (hePPOMATHUTHBIMU MarHOHaAMHU.

Tema 1. AkycTuueckue GoHOHBI Yac. 2. J[uckpeTHas ynpyras 1ernouka.
KBaHTOBasi TeOpus HEMPEPHIBHON yNPYTroi CTPYHbI. AKyCTHUECKUE KOIeOaHUs
¢ 0010 JUTHHOM BOJIHBL. DOHOHBI B U30TPOMHOM KpucTaisie. DOHOHBI B
KOHJIEHCUPOBAaHHOM O030HHOM rase.

Tema 2. [Li1a3mMoHbI, onnTHYEeCKHE (P)OHOHBI U MOJISIPU3ANUOHHBIC BOJIHBI
yac. 2. [1na3Monsbl. [[MMHHOBOTHOBBIE ONTHYECKHE (DOHOHBI B U30TPOITHOM
Kkpuctaiie. Bzaumosneiictsue ontuueckux GOHOHOB € (POTOHAMHM.

Tema 3. Marmonsl 4ac. 2. PeppOMarHUTHbIE MATHOHBI.
AHTU(EppOMarHUTHBIE MAarHOHKI. J[pyrue BOpockl, CBSI3aHHbBIE C
dbeppOMarHuTHEIMU MarHOHAMH.

Pa3znen 2. OcHOBHBIE KBAHTOBbIC YPABHEHUS B (PpU3HKeE TBEPAOIrO TeJia 4ac.
24 4ac. Metop ypaBHEHHI JBMKCHUS TSI TTOJIEH YacTHIl. Y paBHEHHE XapTpu
— @oka. DNeKTPOHHBIN Ta3 B mpubamxkeHusx Xaptpu u Xaptpu - Goka. Meton
CaMOCOTJIaCOBAHHOTO MOJs. Jusnekrpuueckuil popmanusm. AusnexTpruueckoe
DKPaHUPOBAHUE TOYEYHBIX 3aPSKEHHBIX ITpUMecer. YuciieHHble pacyeThl
DHEPIUN KOPPEISILHUHA. DIIEKTPOH-IEKTPOHHOE B3aUMO/ICHCTBHE.
Jusnextpuueckuit popMaansm Ha s3bIKe AUArPaMMHON TeXHUKH. CBOOOHBIN
AJIEKTPOH B MarHUTHOM noJie. dddext ae ['aaza — Ban Anbdena.
[Tonyknaccuyeckoe pacCMOTPEHHUE TUHAMUKHY 3JIEKTPOHA B MATHUTHOM ITOJIE.
Tononornyeckue cBOKWCTBa OPOUT B MArHUTHOM T1oJie. L{UKIIOTpOHHBIN
pe30HaHC Ha CPEPOUAATBHBIX IHEPTE€TUUECKUX TOBEPXHOCTSIX.
MaruneroconpoTusieHue. Y paBHEHUE NIEPEHOCA 1JIsI MAarHETOCOIIPOTUBIICHMUS.
Meton Burnepa — 3eiitry . [Ipubmkenne moytu cBOOOHBIX DJIEKTPOHOB
(00001IEHHBII METO] OPTOTOHATM3UPOBAHHBIX MIIOCKUX BOJIH).
DHEPreTUYeCcKre 30Hbl, HUKJIOTPOHHBIN PE30HAHC U MPUMECHBIE COCTOSHHUSL.
DHepreTudeckue 30HbI. [IpumecHbIe cocTOsIHMA U YpoBHU JlaHay B
MOJYIPOBOJHUKAX. DKCUTOHBI

Tema 4. @epmuonHbIe M0 U NpudAMKeHue Xaprpu-Poka. yac. 4. Meton
YPABHEHUN JABVKECHUS JJIS MOJIeH YacTUll. Y paBHeHue Xaptpu — Doka.
DNEeKTPOHHBIN Ta3 B MPUOIMIKEHUIX XapTpu U XapTpu - Doka.

Tema 5. Teopust cucTeM MHOIMX YACTHUI M €€ MPUMEHEHHUE K
3JIeKTPOHHOMY ra3sy 4ac. 4. MeTo1 caMOCOrjiacoBaHHOTO MOJISI.
Jusnextpuueckuil popmanusm. [{usnekTpruueckoe SJKpaHuPOBAaHUE TOUECUHBIX



3apsHKEHHBIX NMpUMeceil. UUCIIEHHbIE PACYEThI SJHEPTUU KOPPETSALINH.
DJEeKTPOH-3JIEKTPOHHOE B3auMoieicTBUE. JnanekTpudeckuii popmanusm Ha
A3bIKE UarpaMMHON TexHUKHU. Teopema bioxa. 3oubl bpumitosHa u
CUMMETPHS KPUCTAILIA.

Tema 6. ®ynkunu bioxa yac. 4. Teopema biioxa. 3onsl bpusttosna u
CUMMETPHUS KpUCTaIIa

Tema 7. /InunamMuka 3JIeKTPOHOB B MATHUTHOM T0J1e Yac. 4. CBOOO HBIM
AJIEKTPOH B MarHuTHOM moJie. dddext ae ['aaza — Ban Anbdena.
[Tonyknaccuyeckoe pacCMOTPEHHE TUHAMUKH JJIEKTPOHA B MArHUTHOM IIOJIE.
Tomnonornyeckue cBoiicTBa OpOUT B MAarHUTHOM MoJie. L{ukmoTpoHHbIi
pe30HaHC Ha CHEPOUAATBHBIX IHEPTETUUECKUX MMOBEPXHOCTSIX.
MarsneroconpoTHBJIEHUE. Y PaBHEHUE NIEPEHOCA AJISI MAarHETOCOIIPOTUBIICHHUS.
Tema 8. PacueT dHepreTnyecKux 30H 1 noBepxHocreii Mepmmu yac. 4.
Meton Burnepa — 3eiitry . [Ipubmkenue moutu cBOOOHBIX SJIEKTPOHOB
(000011IEHHBII METO/I OPTOTOHAIM3UPOBAHHBIX MJIOCKUX BOJIH).

Tema 9. IlosrynpoBOAHMKOBBIE KPUCTAJLJIBI Yac. 4. DHEPreTUYECKUE 30HHI,
LUKJIOTPOHHBIN PE30HAHC U IPUMECHBIE COCTOSHUS. DHEPIreTUYECKUE 30HBI.
[IpumMecHbIE COCTOSIHMS U YPOBHM JIaHIay B MOJYyHPOBOJIHUKAX. DKCUTOHBI.

4. CTPYKTYPA U COAEP)KAHUE MPAKTUYECKOMN YACTH
KYPCA
IIpakTuyeckue 3anHsiTUsA 58 Yac.

CamocTosiTenbHass padoTa CTYJIEHTOB MPU MOATOTOBKE K MPAKTUYECKUM
3aHSITUSM COCTOUT B TIATEIBHOM U BHUMATEILHOM U3YUYEHUH JICKIINM, MaTepUaJIOB
MPOIIEIIETO 3aHATUSI, PEIICHUN JOMAITHUX MPAKTUYECKUX 3aJJaHUM, TOATOTOBKE K
TEOpUU CIEAYIOUWEro MpakThuueckoro 3aHsATud. CaMmocrosTeNlbHas pabota
CTYJICHTOB TIpH TOATOTOBKE K 3a4eTy COCTOMT B YIVIYOJICHHOM W3Y4YEHUU
TEOPETUYECKOr0 MaTepuajia, MOBTOPEHUM MPAKTUYECKOr0 Marepualia CceMecTpa
(kypca), pacCMOTPEHHUH B JIMTEPAType PEKOMEHOBAHHBIX HA JICKITUSX TEM.

B camocTosiTenbHOM paboTe CTYIEHTOB MPEayCMaTPUBAIOTCS CIEAYIOIINE
BU/IbI 3aHSTHIA:

1. BeinosHeHwe AOMAIIHUX 3aJlaHUMl MO  CJIEAYIOUIEH TeMaTHKe:
MPOCTPAHCTBO U BpeMs B  KJIACCUUYECKOM MEXaHHUKE, OTHOCUTEIbHOCTh
MEXaHHYECKOTO JBUKEHHS, CACTEMA OTCUETA, 33/1a4d KHHEMATHKHU.

2. CamocTosTenbHas MpopadoTKa OTEIBHBIX Pa3/eiOB JEKIIMOHHOTO Kypca,
BXOASIIUX B MOAYJIM. Hanncanue KOJIJTIOKBUYMOB.

3. PemeHue 3amay W3 3aJaYHUKOB C IOCHEAYIOHIEM HX IPOBEPKOU
npenojgaBaTesieM.



4. CamocTosTeNbHas padoTa CTYACHTOB MPHU MOATOTOBKE K 3aYETY COCTOUT B
yIayOJIeHHOM M3YYeHUH TEOPETUYECKOro MaTepuaa, MIOBTOPEHUN MPAKTHUECKOTO
Martepualia ceMectpa (Kypca), pacCCMOTPEHUH B JIUTEPAType PEKOMEHIOBAaHHBIX Ha
JEKLHSIX TEM.

PexoMeHaanuu 1Jisi CaMOCTOATEILHOM PA0OTHI CTYJA€HTOB

CamocrosiTenbHas paboTa CTyIeHTa MpeAroaracT n3y4eHue HEKOTOPBIX TEM
CaMOCTOSITEJIbHO ¥ OTBETHI HA BOIIPOCHI:

IMNPAKTUYECKOE 3AHSATHE 1. AxycTnueckue ¢goHOHBI yac. 4.
PaccmaTpuBaroTCs TUIIBI XUMAYECKOU CBSA3U M AaTOMHOM CTPYKTYPBI
KPUCTAUTMYECKUX TBEPABIX TEI U, B YACTHOCTH, BAXKHEUIIIUX
MOJIyITPOBOIHUKOB.

IMPAKTUYECKOE 3AHSTHE 2. Ilna3MoHbl, onTH4YecKHe (POHOHBI U
NOJISIpU3allMOHHBbIE BOJIHBI Yac. 4. PaccMaTpuBarOTCsl ypaBHEHUS IBHIKCHUS
aTOMOB B KPHUCTAJJIE U UX PEUIEHUS, 3aKOH JUCIIEPCUU YIIPYTUX BOJIH,
aKyCTUYECKHE U ONTUYECKHE KoJIeOaHusl, KBAHTOBaHHUE KOJIEOAHUM, TIOHSTHE
KBa3U4aCTHUIIbI HA ipuMepe GOHOHA.

IMPAKTUYECKOE 3AHSATHE 3. Marnounsl uac. 4. PaccmarpuBatorcs
KBAaHTOBAHHUE OJITHOMEPHOM 11eT0YKH. Poib HemMHEHHOCTH (KyOudeckuii u 4
MOpsIJIKa YJIEHBI B raMUJIbTOHUAHE). OnpeaensieTcsi TeII0EMKOCTh OJIHO- ABY- U
TPEXMEPHOH PEIIETOK, BKJIA]] B TEIIIOEMKOCTh OT ONITUYECKUX (DOHOHOB.
INPAKTHYECKOE 3AHSITHUE 4. ®epmuonnblie moJis yac. 4. 3amaya
skpanrpoBanus (ypaBHeHue [lyaccoHa). DkpaHUpOBaHKHE HEBBIPOKICHHBIM
AJIEKTPOHHBIM Ta3oM. DkpaHupoBaHue 2D snextponamu. KBantoBbie 3 ekt
B 3aj1a4e dKpaHupoBaHus (ppuneneBckue ocruisanun). [1a3smMons! B
TPEXMEPHOM MeTajlie

MMPAKTUYECKOE 3AHSATHE 5. Teopusi cucteM MHOTHX YaCTHIL Yac. 4.
DnexTpoH-POHOHHOE B3auMo/ieiicTBre B Mojienn Kponura-Ilennu. DnekTpoH-
(GhOHOHHOE B3aMMOJICUCTBUE B MPUOIMKEHUN TYHHEILHOTO TaMUJIbTOHUAHA.
DnexTpoH-PpoHOHHOE B3auMmoercTBue. [Ibe309pdext

IMPAKTUYECKOE 3AHSTHE TA 6. ®yukuuu bioxa yac. 4.
[TpoBoaumocTe MeTasmna B moaenu pyne. Bkiaa B mpoBOAUMOCTE OT
paccesiHus Ha MIpUMECH: Iap paanyca R — kinaccuyeckas v KBaHTOBAs 3aJa4H.
DneKkTpoH-POHOHHOE paccesiHue. TemnepaTypHas 3aBUCUMOCTh. 1D u 2D
MOJEIN

IHPAKTHYECKOE 3AHSTHE 7. lunamuka JJ1eKTPOHOB B MATHUTHOM
noJie yac. 4. Kunernueckoe ypaBuenue bonbiimana

Haiiti npoBOAMMOCTB JIEKTPOHHOIO ra3a B MPUOIMKEHUN BPEMEHHU
penakcauuu. [Tokazars, 4TO €ciiv ANEKTPOHHBIN T'a3 HEBBIPOXKJIEH, a TEIIOBAs
CKOPOCTb 3JIEKTPOHOB 0OJIbIIIE CKOPOCTHU 3BYKa, TO PACCESTHUE AIIEKTPOHOB Ha



aKyCTUYEeCKUX (POHOHAX SIBJISIETCSA KBA3UYIPYTUM. PeluTh IMHEeapru30BaHHOE
ypaBHEHME bonblIMaHa I 3JIEKTPOHOB B HEOJTHOPOJAHOM JJIEKTPUYECKOM
ToJIE.

IMMPAKTUYECKOE 3AHSTHE 8. Pacuer 3HepreTu4eckux 30H U
noBepxHocrTeil ®epmu yac. 4. HailTu KOMIIOHEHTBI TEH30pa JIEKTPUIECKON
MPOBOJMMOCTH B CJIa0OM MarHUTHOM I10JI€ B MPUOIMKEHUH BPEMEHH
penakcauuu. Pemuts 3a1auy 1 B nepeMeHHOM MarHuTHOM moJie OO0CyIuTh
3amauy 1 B cioydae 2D 37€KTpOHOB B CHJIBHOM MAarHUTHOM MoJie (KBAHTOBBIT
apdext Xomna). [Tokazate, 4To B mpezene HU3KUX TeMIEepaTyp B OJJHO30HHOM
NPUOJIMKEHUN MAarHETOCOIIPOTUBIIEHUE PABHO HYJIIO.

IMNPAKTUYECKOE 3AHSATHE 9. ITos1ynnpoBoAHNKOBbIE KPUCTAJLIBI YAaC.
4 HalTu 3JeKTPOHHYIO TeIIOEMKOCTh ABYMEpHOTro raza. Haiitu ypoBHu
DHEPIUHU IEKTPOHOB B KBAHTOBOU MPOBOJIOKE C MPSMOYTOJIBHBIM CIIEKTPOM B
MPUCYTCTBHE 3apsDKCHHON MTPUMECH. 3anucath raMuiaibToHrad PamOsl (criivH-
OopOUTaTIBbHOE B3aMMO/ICICTBIE Ha N30TPOINHON OPUEHTHUPOBAHHON
MOBEPXHOCTH) Y HANTH CIIEKTP 3JIEKTPOHOB. PaccMmarpuBaroTcst aToMHast
CTPYKTYypa U OCOOEHHOCTH SHEPreTUYECKOIrO CIIEKTPA HEYNOPSI0UEHHBIX
(aMOp(HBIX) MOTYNPOBOJHUKOB, TFIOTHOCTh COCTOSIHUHN U JIOKAIU3aIIHs
AJIEKTPOHHBIX COCTOSIHUH, pOJIb OJMKHETO MOpsAIKa B POPMUPOBAHUU
JIEKTPOHHOT'O CIIEKTPA HEKPU-CTATUINYECKHUX MTOJIYIIPOBOJHUKOB, CIIEKTPbI
ONTUYECKOIO IOIVIOLIECHMUS.

5. CTPYKTYPA, COAEP KAHUE, YYHEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSITEJBHOM PABOTBI OBYUAIOIIIUXCS
(u Onnaiin xypca npu nanuquu)

PexomMeHaanuu Mo caMoOCTOATEIbHOM PpadoTe CTYAeHTOB

Ilnan-rpaduk BBINOJIHEHUS CAMOCTOSATEILHON Pad0THI MO0 TUCHUILIHHE

Bua camocTosiTeIbHOM HdaTta/cpoxn IIpumepHbie | Popma KOHTPOJIS
padoThl BbINIOJIHEHU S HOPMBbI
BpeMeHH Ha
BbINOJIHEHHE

3amanus ans camocTtosTensHOR | 1-6 Henens ) Cobecenosanne (YO-1), YcTHbIi
paboThI K pasgeny 1. ompoc (YO-1), Tect (TTP-1)
3amanus A caMocTosATeNnbHON | 7-18 Hexenst 14 CobecenoBanne (YO-1), YcTHbIi
paboTHI K pazaery 2. ompoc (YO-1), Tect (TTP-1)
3aganus wisg camocrosaTenbHoil | 1-18 menens 19 CobecenoBanne (YO-1), YcrHbri
paboThI K MPAKTUIECKOMY ompoc (YO-1), Tecr (ITP-1)

3agaTuIo 1-9.

3aganus 1Js cCaMOCTOSATEJILHOH padoThl K TeMe 1.




[ToaroroBka KOHCIEKTOB JIEKIIMKA, OTBETOB HA BOINPOCHI. TEKYIIMNA KOHTPOJIb
BKJIFOYAET KOHTPOJIb MTOCEMIAEMOCTH 00YUAIOMUMUCS €KEHEETbHBIX 3aHATHH,
OILICHKY MX aKTUBHOCTH B XOJI€ IUCKYCCHUM, NTpe3eHTalus 0akaiaBpoM J0oKiIajaa Mo
OJIHOMY U3 Pa3/eJIOB MPOTrpaMMbI Kypca.

1. CtpykTypa >XKMIKUX W TBEpAbIX Tein. TBepable Tela : KPUCTAIMYECKUE,
aMmopdHbIe,

MOJMKPUCTAIINYECKHE, KBA3UKPUCTAININYECKUE

2. Tunbl KpUCTaIMYECKUX pemeTok. Pemerku bpasa.

3. [Ipsimas u obpatHas pemetku. CBoMCTBa 00paTHOM pelIeTKH

4. Teopema bnoxa

5. KonebGanusi pemetku. DOHOHHBIN CHEKTp pEUIETKH C OJHUM aTOMOM B
AJIEMEHTAPHOU AYEHKE

6. KoneGanust pemerku. DOHOHHBIA CHEKTP PEUIETKA C JBYyMsS aTOMamMH B
DJIEMEHTAPHOM SAYEUKE

7. JuHamuka penieTku rpadena

8. KBanToBaHue pemeTouHbx MoJ. DOHOHBI

9. TermmoeMKOCTh KPUCTAIINYECKOW PEIIETKH

10. ludpakuus Ha penieTke

11.9nexkTpoHBl B KPUCTAUIMYECKOW pemieTke. Mojenb mouTh CBOOOAHBIX
AIEKTPOHOB

12. DneKTpOoHBI B KPUCTATUIMYECKOMN pemeTke. Moaenb CHIIbHOM CBSI3U

13. CtaTucTuka 3JIeKTPOHOB B KpUCTAIIE. DIIEKTPOHHBIN BKJIA] B TEINIOEMKOCTh
14. 3oHHast cCTpyKTypa KpUCTAILUIOB. MeTaibl, MOTyMETaUIbl, IUAJIEKTPUKH,
MTOJyIPOBOAHUKM.

15. 3onHas cTpykTypa rpadena. Tonosoruueckue u30JIaToPhl.

3ajanus 1JIs CaMOCTOSATEJILHOM padoThI K TeMe 2.

[ToaroroBka KOHCIEKTOB JIEKIMI, OTBETOB HA BONPOCHI. TeKyuii KOHTPOJIb
BKJIFOYAET KOHTPOJIb MMOCEIIAEMOCTH 00YYAIOIIMMUCS €KEHEENbHBIX 3aHATHH,
OLICHKY MX aKTUBHOCTH B XO0JI€ TUCKYCCUM, Tpe3eHTalus OaKkaJaBpoM J0KJIaaa 1o
OJTHOMY M3 Pa3/eJIOB IIPOrpaMMbl Kypca.

DlieMeHTapHbIe BO30YKACHUS B TBEPABIX TelaX. DKCUTOHBI, IJIA3MOHBI.
DnemeHTapHbIe BO30YXKICHHS B TBEPAbIX Tenax. [lomspoHbl

B3auMopnencTBre ¢ BHEIIHUM 3JIEKTPO-MarHUTHBIM TtosieM. [1osspuToHsI

CnuH BO BHEIIHEM 10Jie. MarHOHBI.

Kunernueckoe ypaBHenue bosibpliMana. 3JI€KTpONPOBOIHOCTD

Kunernueckoe ypaBHeHue bonpnumana. TemnonpoBoIHOCTS.

Kunernueckoe ypapHenue bosbiimana. [lpuOnuxeHue BpeMEHU pellaKCcallvu.
PaccesHne Ha KyJIOoHOBCKOM mnpumecu. KuHeTmueckoe ypaBHeHHe boibiimaHa.
[Tpubnmxenue BpeMeHu penakcanuu. Paccessuue Ha oHOHAX.

DnexkTpoHsl B MarHUTHOM moJie. Dddext Xomna. [[ukmoTpoHHBIN pe3oHaHC.
MaruaeToconpoTUBIICHUE.



OJIEKTPOHBI B KBAHTYIOUIEM MAarHUTHOM mnoJie. YpoBHM Jlanpmay. KBaHTOBBIN
abdext Xommna.

da30BbI€ Nepexoabl B TBEPABIX Tenax. Teopus Jlanpay. deppomarsernsm.
@da3oBble mEpexoapl B TBepAbIX Tenmax. Tleopus Jlammay. Ilepexomsl B
CErHETORJIEKTPUKAX

dazoBbIe Tepexoibl B TBEpAbIX Tenax. [lepexonsl Motra, AHaepcena, Ilaiiepiica.

3agaHus ISl CAMOCTOSITEILHOM PadoThl K MPAKTUYECKOMY 3aHATHIO 1-2.

Texymuit KOHTPOJIb BKIIIOUAET KOHTPOJIb MOCEIAEMOCTH 00yYaIOIUMUCS
€KECHEIeJIbHBIX 3aHATUH, OLIEHKY X aKTUBHOCTHU B XOJI€ JUCKYCCUM, O0CYXKICHUS
PELIEHHBIX 337134

Ha Puc. 1 [lokaszan pononnsrit cnextp rpadena. Huxuss ZA moga2 o B=k (7 P

6 10— = x M 2 /c) cOOTBETCTBYET KOJIEOAHUAM B HANPABJICHUH, IEPIICHIUKYJIIPHOM
IUIOCKOCTH JMcTa. llpenmonaras Hanuuue TOJNBKO 3TOM BETBH, ONPEIEIUTH
TEMIEPATYPHYIO 3aBUCUMOCTh (POHOHHOM KOMIIOHEHTHI TEIUIOEMKOCTH rpadeHa

IIpU HU3KHUX TCMIICpAaTypax.
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3agauda 2

Ha Puc. 2 noka3zana 3JeKTpoHHas 30HHas CTpykTypa rpadena. depmueBckas
ckopocth F v BOnu3u Ttouku upaka (2 2 Evkk =+ F xy h) pasna 106 m/c.
[Ipennonaras ypoBenb depMu COBNAJAOIIMM C TOYKOW Jlupaka, ompenenutb
TEMIEPATYPHYIO 3aBUCUMOCTD 3JIEKTPOHHOM KOMIIOHEHTHI TEIJIOEMKOCTH rpadeHa
IIPY HU3KHUX TEMIIepaTypax.



TB band structure
{rbands

3angaua 3
@DOHOHHBIN CHEKTp OJHOMEPHON pemeTkn uMeeT BuA 2 sin . 2 ka m a © =

Onpenenutb  TEMNEPATypPHYID  3aBUCUMOCTh  (DOHOHHOW ~ KOMIIOHEHTHI
TEIJIOEMKOCTH MPY HU3KUX TEMIepaTypax.



6. KOHTPOJIb JOCTHXKEHUSI IIEJIEM KYPCA

Ne Koutponaupyembie Koa u HaumeHoBaHue Pe3yabTarbl 00yyenust OueHouHbIe CpeCTBA
n/n pasaesnbl / TeMbl HHAUKATOPA JOCTHKEHHUST TeKymuii NPOMEKYTOUYHAS
AUCIHUIIINHBI KOMIETCHIHMH KOHTPOJIb arTrecTanus
Pa3zgen Nel KBaHnTOoBEIE 3HaeT METO/IbI ¥ MOAXO bl pa3pabOTKK KO/a s CobecenoBanne Dx3ameH. Bonpocst

MOJ€CJIM OMCaHusd TBEPAOTO
TCl1a

HAYYHBIX YKCIEPUMEHTATIbHBIX U TEOPETHUECKHUX
(hU3UYECKUX UCCIICOBAHHI, COBPEMECHHYIO

(YO-1), YcrHbrit
ompoc (YO-1),

1-5.

Pa3nen No2 OcHoBHbIe
KBAaHTOBBLIC ypaBHeHI/IH B
(usmke TBEpIOTO TENA

[IK -3.3 CmocobeH pa3pabaTbIBaTh
pasp > | npubopHyto 6a3y U MHPOPMAILIMOHHBIE TEXHOJNOTHH Tecr (ITP-1)
OTJIaXXHMBATh U ONITUMHU3UPOBATH
. YMeeT MpUMEHATh METO/IbI Pa3padOTKH M OTIAIKH
MIPOTrPaMMHBIN KO C
KOJIa HAy9HBIX SKCTIEPUMEHTAIBHBIX H TEOPETHIECKUX
HCIIOJIb30BAaHHEM COBPEMEHHBIX .
(hu3MUECKHX HUCCIEOBaHUH, COBPEMEHHYIO
SI3BIKOB TIPOTPaMMHUPOBaHHMS,
npubopHYto 60a3y 1 HHPOPMAITHOHHBIE TEXHOIOTUH
BKJIFOYasi MAaHHUITYJIMPOBAHHUE
Bianeer HaBbIKaMU aHaJIM3a, OTIAKU U BEIOOpa
JaHHBIMH
METOJIOB HayYHBIX SKCIIEPUMEHTAJIbHBIX U
TEOPEeTHYECKUX (PU3MUYECKUX UCCIIEeOBaHNH,
COBpEMEHHYI0 IPHOOPHYI0 0a3y 1 UHHOPMALMOHHBIE
TEXHOJIOTUH
3HaeT METO/IBI ¥ MOAXOBI pa3paboTKu Koja s CobOecenoBanue Dx3ameH Bonpocsl

[IK -3.3 CrocobeH pa3pabaTbIBaTh,
OTJIQXUBATh ¥ ONITUMH3UPOBATH
NPOrPaMMHBII KOJ ¢
HCIIOB30BaHHEM COBPEMEHHBIX
SI3BIKOB TIPOrPaMMHUPOBaHHMS,
BKJIFOUasi MAaHHUITYJIMPOBAHHUE
JIAHHBIMH

Hay4YHBIX YKCIIEPHMEHTAJIBHBIX H TEOPETHYCCKHUX
(U3HYECKHX MCCIIEIOBAaHUH, COBPEMEHHYIO
npubopHyto 6a3y 1 HHHOPMALMOHHBIE TEXHOJIOTHU

YMeeT MpUMEeHsITh METOJIbl Pa3pabOTKH U OTIAKH
KOJIa HAYYHBIX YKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX
(hu3MUeCcKHX UCCIIeJOBaHUH, COBPEMEHHYIO
npuOOpHYIo 0a3y U HHPOPMAITHOHHBIE TEXHOJIOTUH

Brnageer HaBEIKaMu aHaN3a, OTIAAKHA U BEIOOPA
METOJI0B HAYYHBIX SKCIIEPUMEHTAILHBIX U
TEOPETHICCKUX (PH3MUCCKHUX HCCIICIOBAHUM,
COBPEMEHHYI0 IpUOOpHYI0 6a3y U MHPOPMAIIMOHHBIE
TEXHOJIOTUH

(YO-1), YcrHsrit
ompoc (YO-1),
Tect (ITP-1)

6-16




TuroBble KOHTPOJIBHBIE 3aJaHUS, METOJWYECKHUE MATEPHUAIbI, ONPEACIIIOIINE MPOLEAYyPbl OLECHMBAHWA 3HAHUN, YMEHUU H
HAaBBIKOB U (MJIM) ONBITA IEATEIbHOCTH, a TAK’KE€ KPUTEPUU U MOKAa3aTeau, HEOOXOIUMBIE JUIsl OLICHKU 3HAaHUI, YMEHHI, HABBIKOB
Y XapaKTepU3yIOIINe pe3yabTaThl 00yUeHus, IpeacTaBieHbl B [Ipunoxenun



7. CHUCOK YYEBHOU JIUTEPATYPbI U UHOOPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
(anexmponmvie u nevammvie uz30amUs)

1. Tladiepnc, Pynonbd KBantoBas Teopus TBepabix Ten / Pynonsd Ilaitepic ;
nepeBoa A. A. AGpuxkocoB. — Mocksa, MkeBck : PerynspHas u xaoTuueckas
nuHamuka, WHCTUTYT KOMIBIOTEpHBIX HcciaenoBanuid, 2019. — 260 ¢. — ISBN
978-5-4344-0718-2. — Tekct : snextponHbid // Ludposoii obpazoBaTenbHBIN
pecypc IPR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/92041.html
(mara obpamienus: 16.03.2023)

2. llBemuk, A. M. KBantoBas Teopus 1moJii B (U3UKE KOHJIEHCHUPOBAHHOTO
coctostHust / A. M. llenuk. — Mockpa : DUSMATIIUT, 2004. — 320 c. — ISBN
5-9221-0237-0. — TekcT : amexkTpoHHbIM // Jlanb : 37eKTpOHHO-OMOIHOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/2714 (mata oOpamieHus:
16.03.2023). — PexxuM goctyma: Juisi aBTOPH3. IOJIb30BaTEIICH.

3. KsanroBas teopus TBepabix ten / Y. Kurrens ; mep. ¢ anra. A. A. I'ycepa
Mockga : Hayka, 1967. 491 C.
https://lib.dvfu.ru/lib/item?id=chamo:667883&theme=FEFU

JlonmoTHUTe IbHAS JIMTEepaTypa
(nevammvle u snexmponHbLe U30aHUS)

1. Ancensm A.W. Beenenue B pusuky nomynpoBogHukoB. - M.: Hayka, 1978.

2. Amkpodt H., Mepmun H. "®usuka tBepaoro tena". 1 u 2 tom,1979. U3n-Bo
"Mup", Mocksa

3. Kurtens Y. Beenenue B husuky tBepaoro tena. - M.: Hayka, 1978.

4. 3aiiman JIx. [Ipuniumne! Teopuu TBepaoro tena. - M.: Mup, 1974.

5. bonu-bpyesnu B.JI.,, KanammnmukoB C.I'. ®usmka mnOIynpoOBOIHUKOB.-
M.:Hayxka,1990.

6. H.b.bpanar, C.M.UynuHoB . "DHepreTHUecKHe CHEKTPbI JJIEKTPOHOB W
dbononon". 1980. N3a-Bo0 MockoBCKOTO yHUBEpCcHUTETa, MOCKBA.

7. B.B.lllmunr ."Begenue B ¢usuky cepxnporogumoctu". 2000. ML HMO,
Mockaa.

8. OcHOBBI (PM3HKH KOHIEHCUPOBAHHOTO COCTOSIHUS BEIIECTBA : yueOHOe nmocobdure
mis By3oB / E. B. babkun, U. Kpayc, I'. T'ocmanoBa ; CuOupckuit
rOCyJJapCTBEHHBIN a’pokocMuuecknii yHuBepcuteT. Kpacnosipck : [M3a-Bo
Cubupckoro aspokocMuueckoro yuusepcurera| , 2007,227 c.


https://lib.dvfu.ru/lib/item?id=chamo:667883&theme=FEFU

9. OcHOBBI (PM3MKH KOHIEHCUPOBAHHOTO COCTOSIHUS BEIIECTBA : yueOHOE rocodue
mis By3oB / E. B. babkun, U. Kpayc, I'. T'ocmanoBa ; CuOupckuit
roCyJapCTBEHHBIA a’poKocMUYecKHuil yHuBepcuTeT. Kpachosipck : [M31-Bo
Culupckoro a’pokocMHuecKoro yuusepceurera| , 2007,227 c.

10.Jnarpammatuka. JIekuu 1no n30paHHbIM 3a/1a4aM TEOPUH KOHJEHCUPOBAHHOTO
coctosiausa / M. B. CanmoBckuii, WU3n. 2-e, ucnp. u mpon Mockpa ,MkeBck :
PerynapHas wu xaotumdeckas JAuHamuka : VHCTUTYT KOMIIBIOTEPHBIX
nuccienoanuii , 2010,376 ¢

11.OcHoBBI (HM3UKH KOHACHCUPOBAHHOTO COCTOSHUSA : [yueOHoe mocobue] / FO. B.
ITetpoB Honronpyausii : MaTemnekt , 2013,213 ¢

Ilepeyens pecypcoB MHPOPMALMOHHO-TEJICEKOMMYHHKALIMOHHOM CEeTH
«HHTEepHET»
He nipexycmotpeHo.
Ilepeyenb MHGPOPMALUOHHBIX TEXHOJIOTI I
U POrPaMMHOI0 o0ecreYeHnst
He npexycmotpeHo.

8.METOAUYECKHUE YKA3AHMUSA 10 OCBOEHUIO JUCIHUIIJIUHBI

JIEKIMOHHBIE 3aHSTHSI OPUEHTUPOBAHBI HA OCBEILIEHUE BBOIHBIX TEM B K&KIBIN PA3IEI
Kypca ¥ NpU3BaHbl OPUEHTUPOBATh CTYJICHTOB B IMPEIJIaraéMOM MaTepuase, 3aJ10KUTh
HAay4YHbIE Y METOMOJIOTMUECKUE OCHOBBI JIIS JAJbHEUIIICH CaMOCTOSTELHOM PabOThI
CTYJICHTOB.

Baxnoii siBnsieTcst camocTosiTesnbHast pabota 1o Kypcy. B xoze 31oit paboThl CTyICHTBI
OTOMparOT HEOOXOAMMBIIM MaTepHal IO U3y4aeMOMY BOMPOCY U aHATU3UPYIOT €T0.
Meronuueckre yka3zaHus o C1aue 3a4eTa.

3a4eThl NPUHUMAIOTCA BEAYIIMM Ipenoasatenem. [Ipu 0obIIoM KOITMYeCTBE rpyI
y OJIHOTO TIPErojiaBaTeNis WK TpU OOJBIION YMCICHHOCTH TIOTOKA 0 PACTIOPSKEHHIO
3aBeqytomiero kadeapoit  (3aMecturens AupekTopa  (wimana mno  y4yeOHOM |
BOCIIUTATENIbHOW ~ pa0OTe) JOMyCKaeTcsi TMPUBICYCHHE B  TOMOIIL  BEAYyIIEMY
MPENoAaBaTeNto APYTHX MPENoIaBaTelieH.

®dopma npoBenieHns 3a4eTa (yCTHas, MMCbMEHHAS U JIP.) YTBEPKAACTCS Ha 3aCeAaHun
kadeppl MO COrTIACOBAHUIO C PYKOBOAMTEIEM B COOTBETCTBHU C Paboueld MporpamMmoit
yueOHOM TUCITUTUTHEI.

Bo Bpemst mpoBezieHns 3aUeTa CTYJCHTBI MOTYT TIOJIb30BaTHCS PadoUe mporpaMmMoi
y4eOHOM UCIUIUIMHBI, a TAKkKe C paspeleHus MPenoaaBaresis, MPOBOJISINETO 3a4eT,



CMPABOYHOM JIMTEPATYPOU U APYTUMH MOCOOUSIMHU (YUeOHHKaMH, YIeOHBIMU TTOCOOHSMH,
PEKOMEHIOBAHHOM JINTEPATypOM U T.I1.).
3aueTHbIC BEIOMOCTH SIBJISIOTCS OCHOBHBIMU TEPBUYHBIMU JOKYMEHTAMH IO Y4YeTy
YCIEBAEMOCTH CTYJICHTOB. AJIMUHUCTPATOpbl 0Opa30BaTeNbHBIX MPOrpaMM JI0 Hadaia
NpOLETYphl MPUEMa 3aYETOB M 9K3aMEHOB (hOPMHUPYIOT 3a4E€THO-IK3aMEHAIIMOHHBIE
BEJIOMOCTH.

[Ipu siBke Ha SK3aMEHBI W 3a4€Thl CTYAEHTHI 00S3aHbI UMETh NPU ceOe 3aUeTHYIO
KHIDKKY, KOTOPYIO OHH TIPETbSIBIISIIOT SK3aMEHATOPY.
[NperiofaBaresnb 3aMonHsIeT COOTBETCTBYIOMIME rpadbl 3a4eTHOW KHWKKH CTyZEHTa, a
MMEHHO: Ha3BaHHE AWCLMIUIMHBI 3alMCHIBACTCS TOJHOCTHIO, 0€3 COKpAllleHHH, B
COOTBETCTBHH C Y4EOHBIM [JIAHOM, TakKe YKa3bIBACTCs (PaMIIIMS PENOAABATENS, OLICHKA,
Jata, TOAIUCh, TPYIOEMKOCTh JMCIMIUIMHBI, YKa3aHHAs B 3a4€THO-IK3aMEHAI[OHHON
BEJIOMOCTH WX JIUCTE.
[Tpu mpoMeKyTOUHOM aTTecTali 00YYarOIMMCS] YCTAHABIMBAIOTCS OLICHKH: T10 3a4ETaM:
«3aUTEHO» U «HE 3aYTCHO.
B 3a4eTHyr0 KHIWKKY CTyJ€HTa M B AK3aMEHAIMOHHYIO BEIOMOCTb BHOCSATCS TOJIBKO
TIOJIO’KUTEITbHBIE  OLIEHKH, HEY/IOBJICTBOPUTEIBHBIE OLEHKM BHOCSTCS TOJIBKO B
AK3aMEHAIIMOHHYIO BeIOMOCTb. [Ipy 3amonHeHnn BeIOMOCTH HE IOITYCKAOTCSl TPOYEPKH
WM He3anoyHeHHble Tpadbl. HesBka cTyneHTa Ha 3adeT 0e3 yBaKUTEIbHOW MPUYUHBI
MOXKET OBITh 3aCUMTaHa KaK MOJyYeHUE HEYAOBJIETBOPUTEILHOM OLEHKH, IPU 3TOM B
BEJIOMOCTH JIETIACTCS] 3AIICh «HE SIBUJICSD).
O1ieHKY, BBICTAaBIICHHBIE 9K3aMEHATOPOM I10 UTOraM 3a4€TOB, HE MOJIEKAT IEPECMOTPY.
CryzieHT, He COTTIaCHBIN C BHICTABJICHHOM OIIEHKOM, UMEET MPaBO B TCUCHUE CIIETYFOIIIETO
pabouero JHsA TOAATh 3asiBIEHME, coryacoBaHHoe ¢ pykoBogureneM OOIL, Ha ums
mupektopa [lkons! (Pumana) ¢ mpockOoit 0 epecaaye 3k3amMeHa koMuccuu. B cimydae
00OCHOBAaHHOCTH TIOIAHHOTO 3as1BJIeHUs TupeKTop LLIKoIbl co3naeT KOMUCCHIO B COCTaBe
He MeHee 3 mpo¢UIbHBIX MperojaBaresiel Mo CooTBeTCTBYHoNIEH Kadenpe. OreHka,
NOJydeHHas CTYJIEHTOM BO BpeMsl Iepecadd »HK3aMeHa KOMHUCCHHM, SIBIISIETCS
OKOHYATEJIbHOM.
CTyzeHT IODKeH U3Y4uTh OCHOBHBIE TUIIBI KOHJICHCHPOBAHHBIX CPE, KIACCU(PUKALIAIO
KPUCTAIUTMYECKUX PELIETOK, KPUCTAIMYECKUE CHHTOHUM, MPOCTPAHCTBEHHBIE TIPYIIIbI
KpUCTAIlIa; OCHOBHBIE TPHOJIMKEHUS] 30HHOM TEOPHUHM KPUCTALIOB, OCOOEHHOCTH
HHEPrEeTUYECKOT0 CMEKTpa AJIEKTPOHA B KpUCTalie, NMOHSTHE 3()(EKTUBHON Macchl,
KJ1aCCU(PMKALIMIO TBEPIBIX TEJl HA METALIbI, MOIYIPOBOIHUKN U JUAJIEKTPUKH C TOUKH
3pEHUSI 30HHOU TEOPUH;
PaccMoTpeTh OCOOEGHHOCTH KJIaCCHUYECKOTO M KBAHTOBO-MEXAHWYECKOTO  OIMMCAHUS
ANIEKTPOHHOI'O Ta3a, OCHOBHBIE TEPMOAMHAMUYECKUE U KUHETUUECKUE XAPAKTEPUCTUKU U
ANIEKTPOMArHUTHBIE CBOMCTBA AJIEKTPOHHOIO Ta3a B TMOJYNPOBOJAHUKAX U METAILIE,;



METOZIbl OIMCAHMSl JWHAMHKA pEUICTKH, OCHOBHBIC THIIBI KOJICOAHMH pEIETKH,
ONTUYECKHE U aKyCTHUYECKHe (DOHOHBI M X CBOWCTBA;

-METO/IbI OITMCAHMSI X MEXaHU3MBI B3aUMOJICHCTBUS ANIEKTPUUECKOTO ¥ MAarHUTHOT'O TOJIeH
C PEIIETKON; (PU3UYECKYIO TEOPUIO MArHETH3MA, OCHOBHBIC THITH MAarHETHKOB.

B pe3ymbrate W3ydeHWsI JMCHUIUIMHBI CTYICHT JOJDKEH YMETh OCYIICCTBIISATH
METOZIOJIOTUYECKOe  OOOCHOBAHHME — HAYyYHOTO

HCCHCHOB&TGHBCKOﬁ COBpPCMCHHBIC

HUCCIICAOBAHM,

HAYy4IHBIC MCTObI
KHHCTHYCCKHUC U TCPMOINHAMUYCCKUC XAPAKTCPUCTHUKH KBAHTOBOI'O 3JICKTPOHHOI'O I'a3a,

UCTIOJIb30BaTh B
pabote PaCCUUTHIBATH
HAXOJIUTh CHEKTP JIOKATH30BAHHBIX COCTOSIHUMA METOJIAMH TEOPHUX BO3MYILICHUIA.
CTynIeHT T0KEeH OBJIaAeTh MPUHIMIIAMU pacuyeTa KWHETUUECKUX U TePMOMHAMIYECKHX
XapaKTEepUCTUK TBEPAOrO Tea; METOaMH pacuera KoJeOaHWH aTOMHOM pEIIeTKY,
OIKCBHIBATh AJIEKTPOHHBIE COCTOSIHMS B KOHJCHCHPOBAHHBIX Cpellax; MeTolaMu
UCTIOJIB3YIONIME TIPE/ICTABICHHE BTOPUYHOTO KBAHTOBAHMS; METOJaMH KBAHTOBOM
MEXaHUKH B TIPUJIOKEHHUH K 33/1a4aM (PH3UKU KOHACHCUPOBAHHBIX COCTOSTHUIA.
9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUIIJINHBI

Y4eOHBIC 3aHATHUS 1O JUCITUIUIMHE MOTYT IPOBOJIUTHCS B CIEIYIOIINX
MTOMEIICHHIX, OCHAIEHHBIX COOTBETCTBYIOIIMM 00OPY/IOBAHUEM U MPOTPAMMHBIM
oOecrieueHueM, pacnoiaokeHHbIx 1o ajapecy 690022, r. Bragusoctok, o.Pycckuid,
1. Asxkc, 10:

[lepeyeHr MaTepUATBHO-TEXHUYECKOTO M MPOrPaAMMHOTO 0OECIeUeHUs
JTUCHUTUIMHBI IPUBEJICH B TaOJIHIIE.

HanmeHnoBanue
cHenranbHBIX
MOMEILEHUH 1

MOMEIIEHUH JIJIs

CaMOCTOSITEIIbHOM
pabothr*

OCHAIIIEHHOCTH CTELHAIBHBIX IOMELICHUHN U
TIOMEIIEHUH I IPOBeIeHHs YUeOHbIX
3aHATHUH, U1 CAMOCTOSTENIFHON pabOTHI

IlepeueHb TULIEH3MOHHOTO
MPOrPaMMHOTO OOeCTieueHUsI.
PexBU3UTHI OATBEPAKAAIOLIETO
JIOKyMEHTa

YueOHble ayAUTOPHHU ISl IPOBEICHNS YUeOHBIX 3aHATHI:

D208/347, D303,
D313a, D401, D453,
D461, D518, D708,
D709, D758, D761,
D762, D765, D766,
D771, D917, D918,
D920, D925, D576,

D807

JlekumoHHas ayiuTopusi 000pyaoBaHa
MapKepHOH JIOCKOH, ay THOTIPOUT phIBATENIEM

3JECh JOITIOJIHUTCA
JIMIOEH3WUOHHBLIM I10

D229, D304, D306,
D349, D350, D351,
D352, D353, D403,
D404, D405, D414,
D434, D435, D453,
D503, D504, D517,
D522, D577, D578,
D579, D580, D602,
D603, D657, D658,
D702, D704, D705,

2 atax, mom Ne 135, MynbTumenuitHas
aymuropus: [Ipoexrop Mitsubishi EW330U,
Oxpan mpoekimoHHbIi ScreenLine Trim White
Ice, mpodeccrnonanshas XKK-manens 47", 500
Kna/m2, Full HD M4716CCBA LG, noacucrema
BHJICOMCTOYHHUKOB IOKyMeHT-kamepa CP355AF
Avervision; roJicucremMa BuIeOKOMMYTallHu;
TIOJICUCTEMA Ay JUOKOMMYTALUH U
3BYKOYCWJICHHS; TTI0/ICUCTEMa HHTEPAKTHBHOTO
yIpaBJIeHUs

1B coorserctBuu ¢ m.4.3. ®IOC




D707, D721, D722,

D723, D735, D736,

D764, D769, D770,

D773, D810, D811,

D906, D914, D921,

D922, D923, D924,
D926

D207/346

Mynstumenuitnas ayguropus: IIpoexrop 3-
chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; sxpan
316x500 cm, 16:10 ¢ 371. MPUBOAOM; KpEIUICHIE
HacteHHO-TIoTono49HOe Elpro Large Electrol
Projecta; nmpodeccunonansuas JKK-manens 47",
500 Kn/m2, Full HD M4716CCBA LG;
MOJICUCTEMa BU/ICOUCTOYHUKOB JIOKYMEHT-
kamepa CP355AF Avervision; noacucrema
BUICOKOMMYTAIMH; TTOJICHCTEMA
ayJJMOKOMMYTALIH Y 3BYKOYCHIICHHS;
MOJICUCTEMa HHTEPAKTHUBHOTO YIPABICHHS),

D226

MynbsTumenuiinas ayagutopus: Ilpoexktop
Mitsubishi EW330U, DkpaH mpoeKInoHHbII
ScreenLine Trim White Ice, mpodeccrnonanpras
KK-manens 47", 500 Kn/m2, Full HD
M4716CCBA LG, nmoacucrema
BHICOKOMMYTAIINH; TIOICUCTEMA
ayJJMOKOMMYTALIH ¥ 3BYKOYCHIICHHSL;
MOJICUCTEMa UHTEPAKTUBHOTO YIPABJICHHS),
D362 (npodeccuonansuas XKK-nanens 47", 500
Kn/m2, Full HD M4716CCBA LG, moacucrema
ayJJMOKOMMYTALIH ¥ 3BYKOYCHIICHHSL;
KommbroTepHbii Ki1acc Ha 15 mocaiouHbIX MECT

D447, D448, D449,
D450, D451, D452,
D502, D575

MynbsTumenuiinas ayagutopus: Ilpoektop
Mitsubishi EW330U, DkpaH mpoeKInoHHbIH
ScreenLine Trim White Ice, moacucrema
BHJICOMCTOYHHUKOB JOKyMeHT-kamepa CP355AF
Avervision; mogcucTeMa BHICOKOMMY TaIlHM;
MOJICHICTEMA ayANOKOMMYTAIUH U
3BYKOYCHIICHUSI; ITOJICHCTEMA HHTEPAaKTUBHOTO
yIpaBJICHUS

D446, D604, D656,
D659, D737, D808,
D809, D812

MynbsTumenuiinas ayagutopus: IIpoextop
Mitsubishi EW330U, DkpaH nmpoeKInoHHbIH
ScreenLine Trim White Ice, npodeccronanbHast
JKK-manens 47", 500 Kn/m2, Full HD
M4716CCBA LG, noacucrema
BHJICOMCTOYHHUKOB JOKyMeHT-kamepa CP355AF
Avervision; mojicucremMa BuI€OKOMMYTallHH;
TIOJICHCTEMA Ay JTHOKOMMYTALIUH U
3BYKOYCWJICHHS; TIO/ICHCTEMa HHTEPaKTHBHOTO
ynpasieHus; KomnsroTepHsrit kinacc; Pabouee
MecTo: Kommeroreps! (TBepaoTenbHBIH TUCK -
oobemom 128 I'b; XKectkuii auck - oobem 1000
I'b; ®opm-daxrop — Tower); KOMITIEKTyeTCs
KJIaBHATypOM, MbIIb0. MoHITOpoM AOC
12757Fm; KOMIUIEKTOM IITHYPOB 3JI. INTAHMSA)
Mogens - M93p 1; JluaradoHHBIH K1ace,
KOMIBIOTEPH! OCHAIIEHBI TPOTPAMMHBIM
koMIutekcoM Sanako study 1200

D501, D601

MynsTuMeauiinas ayautopus: [Ipoexrop
Mitsubishi EW330U, DxpaH npoeKInoHHbIH
ScreenLine Trim White Ice, npodeccronanbhas
KK-manens 47", 500 Kn/m2, Full HD
M4716CCBA LG, noacucrema
BHICOMCTOUYHHKOB JIoKyMeHT-Kamepa CP355AF




Avervision; rojicucremMa BuI€OKOMMYTallHH;
MOJICCTEMA Ay AUOKOMMYTAIUH U
3BYKOYCHJICHHSI; [TOJICUCTEMA UHTEPAKTUBHOTO
ynpasneHus; KomnbroTepHslit knacc Ha 26
pabounx Mect. Pabouee mecTo: MoHOOIOK
Lenovo C360G-i34164G500UDK

[Tomemenns s cCaMOCTOATENBHOM PaOOTHI:

A1042 ayguropus s
CaMOCTOSITCIIbHOM
paboThI CTYICHTOB

Mono6mok Lenovo C360G-i34164G500UDK —
115 wr.; MHTErpUpOBaHHBII CEHCOPHBII
muctieit Polymedia FlipBox; Kommup-nipuaTep-
L[BETHOH ckaHep B e-mail ¢ 4 notkamu Xerox
WorkCentre 5330 (WC5330C; ITonHoUBETHBIH
Konup-TnpuHTep-ckaHep Xerox WorkCentre
7530 (WC7530CPS O6opynoBanue asis
WHBAJMJOB U JIUI C O'PaHUYECHHBIMHU
BO3MOXHOCTAMU 310p0oBbs: Jlucnei bpains
Focus-40 Blue — 3 urr.; {ucrueit bpaiiss
Focus-80 Blue; Pabouas crannus Lenovo
ThinkCentre E73z — 3 wir.; Bugeo yBenudaurens
ONYX Swing-Arm PC edition; Mapxkep-
mukTodor Touch Memo mdposoii;
VYeTpoiicTBO NOPTATUBHOE MJIsI YUTEHUSA
IJI0CKOIeYaTHbIX TekcToB PEarl;
CkaHHpPYIOIIAs ¥ YUTAIOIIAs MallInHA ISt
HE3PSAYMX M CIA00BUIINX MTOJIb30BaTEIeH
SARA; IIpunrep bpaiins Emprint SpotDot - 2
uit.; [Ipunrep bpaitns Everest - D V4; Buneo
yBennuutesis ONYX Swing-Arm PC edition;
Buneo ysennuurens Topaz 24” XL
CTAallMOHAPHBIN AIIEKTPOHHEI; O0yJaromas
cucTeMa JUIs IeTel TaKTHIbHO-pedeBast, T100
JUTSL JIFOZIeH ¢ OTpaHUYeHHBIMH BO3MOXKHOCTSIMU
310pOBbs; ¥YBeauuuTenb pyuHoil Bugeo RUBY
MOPTAaTUBHBIN — 2 TIT.; DKpaH Samsung
S23C200B; Mapxkep-nukrodon Touch Memo
UG pOBOH.

Microsoft Windows 7 Pro MAGic
12.0 Pro, Jaws for Windows 15.0
Pro, Open book 9.0, Duxbury
BrailleTranslator, Dolphin Guide
(konTpakT Ne A238-14/2);
HewuckirountensHple TpaBa Ha
ucnonszoBanue [10 Microsoft
pabounx CTaHIUI TOTB30BATEIICH
(xoHTpakT DA-261-18 ot
02.08.2018): - nuueH3us Ha
KIIMEHTCKYIO ONEPaIlHOHHYIO
CHCTEMY; - JIMLEH3US Ha ITaKeT
O0(HCHBIX MPOAYKTOB 15l pabOTHI C
JOKYMEHTaMM BKJIrO4ast
¢dopmar.docx , xIsx , .vsd , .ptt.; -
JIMLEH3HS T1a TIPABO MOKITIOYCHUS
MOJIb30BATEINS K CEPBEPHBIM
OTIEPAIIMOHHBIM CHCTEMAM |,
rcnonbp3yeMsM B JIBOVY : Microsoft
Windows Server 2008/2012; -
JIMLEH3Ms Ha TIPaBO MOJKITIOYEHUS K
cepBepy Microsoft Exchange Server
Enterprise; - nuieH3us ma mpaBo
MOJKJIFOUEHUS K BHYTPEHHEH
UH(OPMALMOHHOI crcTeMe
JIOKyMEHTO000pOTa U MOPTATY C
BO3MOXKHOCTBIO TIOMCKA
nH(pOopMaLK BO MHOXKECTBE
Y/IAIICHHBIX U JIOKATbHBIX
XpaHWIKINAX, pecypcax,
OoubnmoTekax WHPOPMAIIHH,
BKJIIOYasd NNOPTAJbHBIC XpaHUIIUIIIA,
ucrnoinb3yemoii B JIBOY: Microsoft
SharePoint; - nunen3us Ha npaBo
IIOAKJIIFOYCHUS K CUCTEME
LEHTPAIM30BAHHOTO YIIPABJICHUS
paboYMMU CTAHIUSIMH,
ncnonp3yemMoit B JIBOY: Microsoft
System Center.

10. ®OH/IbI OLIEHOYHBIX CPE/JICTB
CDOHILBI OLCHOYHBIX CpeI[CTB Hpe,Z[CTaBJ'IeHI)I B HpI/IJ'IO)I(eHI/II/I.

(¢ponowr oyenounvix cpeocme exmouarom 6 cebsi: nepeueHb Gopm OyeHUBaHus,
NPUMEHSEMbIX HA PA3IUYHBIX SMAnax @opmMuposanusi KoOMHemeHyull. 8 Xooe
0CBOEHUSL OUCYUNTIUHBL MOOYJISL, WKATLY OYEHUBAHUS KANCOOU (hOPMbL, C ONUCAHUEM
UHOUKAMOPOB  OOCMUNCEHUSL OCB0CHUsL  OUCYUNIUHbL  CO2NACHO  3ASG/ICHHbIX
KOMNemenyuil, npumepvl 3a0aHULl MeKywe20 U NPOMENCYMOUYH020 KOHMPOJS,

saxntouenue pabomooamens na POC (OM))
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dbeﬂepanbﬂoe TrocyaapCTBEHHOC aBTOHOMHOE 06p330BaTeJ'II)HOG YUPECIKACHUE BBICHICTO 06pa30BaHI/IH
«/{aabHeBOCTOUYHBIN (eepabHbI YHUBEPCUTET»
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HepequL (l)OpM OLCHUBAHMSA, IPUMEHACMBIX HA PA3JIUYHBIX 3Tanax (l)OpMI/IPOBaHI/IH KOMHeTeHHl/Iﬁ B X0/J1¢ 0CBOCHMUSA
AUCHUIIIMHBI / MOaYyJIsd

Ne Koutponaupyembie Koa u HaumeHoBaHue Pe3yabTarbl 00yyenust OueHouHbIe CpeCTBA
n/n pasaeiibl / TeMbl MHAMKATOPA J0CTUKEHHUS TeKyImii IPOMEIKYTOUHAS
AUCHHUIIINHBI KOMIICTCHIIUHU KOHTPOJIb arTrecTanus
Pazgen Nel KBanToBbIe 3HaeT METOIBI M IOAXOBI pa3paboTKu Koja st CoOecenoBanue Ok3ameH. Bonpockt

MOJCIN ONHMCAHUA TBEPAOTO
TCl1a

K -3.3 CriocobeH pa3pabaTbIBaTh,

HAYYHBIX KCIIEPAMEHTAIBHBIX U TEOPETHUCCKIX
(hM3UYECKUX HUCCIIC0BAHU, COBPEMECHHYIO

(YO-1), Ycrusiit
ompoc (YO-1),

1-5.

Paznen Ne2 OcHOBHEBIE
KBAaHTOBBIC YPaBHCHUA B
(hu3nKe TBEPAOTO TEIa

puGOpHYIo 6a3y M HHGOPMAIMOHHBIE TEXHOJIOTHH Tecr (ITP-1)
OTJII&KUBATh U ONTHMH3UPOBATH
. YMeeT NpUMEHTh METO/Ibl pa3pabOTKU M OTIIAKH
MIPOTPaMMHBIN KOJI C
KOJIa HAYYHBIX YKCIIEPUMEHTAIBHBIX H TEOPETUUECKUX
HCIIOJIb30BAaHHEM COBPEMEHHBIX .
(hPM3NIECKUX UCCIIEIOBAHMA, COBPEMEHHYIO
SI3BIKOB MPOTPAMMHPOBAHUS,
npuOopHYto 0a3y 1 HHPOPMAITHOHHBIE TEXHOIOTUH
BKJIFOUasi MAaHUITYJIMPOBAHHUE
BrnanmeeT HaBpIKaMu aHamM3a, OTIAIKA U BEIOOpA
JTAHHBIMU
METOIOB HAYYHBIX IKCIICPUMEHTAIBHBIX U
TEOPEeTHYECKUX (PU3MUYECKUX UCCIIEeOBaHNH,
COBPEMEHHYIO MPUOOPHYIO 0a3y U HHGOPMAIIMOHHBIC
TEXHOJIOTUH
3HaeT METO/IBI ¥ OAXOBI pa3paboTKu Koja st CobecenoBanue Dx3ameH Bonpocsl

IIK -3.3 CnocobeH pa3zpabaTbiBaTh,
OTJIaXHUBATh U ONTUMHU3UPOBATH
MPOTrPaMMHBIN KOJI C
HCIOJIb30BAHHEM COBPEMEHHBIX
SI3BIKOB TIPOTPAMMHUPOBAHHS,
BKJIFOYasi MAHUITYJINPOBAHUE
JaHHBIMH

Hay4YHBIX YKCIIEPHMEHTAJIBHBIX H TEOPETHYCCKHUX
(bU3HYECKHX MCCIIEeIOBAaHUH, COBPEMEHHYIO
npuOOpHYIo 0a3y U HHPOPMAITHOHHBIEC TEXHOIOTUH

YMeeT npuMeHsITh METOBI pa3pabOTKU U OTJIaJAKH
KOJ/Ia HAYYHBIX 3KCIIEPUMEHTAILHBIX U TEOPETHUSCKUX
(hU3UUECKUX UCCIIC0BAHHI, COBPEMEHHYO
npubopHYo 0a3sy u HHGOPMAITMOHHBIC TEXHOJIOTHH

Braneer HaBBIKaMM aHaJIN3a, OTIAKU U BEIOOpa
METOJIOB HAyYHBIX 3KCIIEPUMEHTAIbHBIX U
TEOpeTHYEeCKHUX (PU3MUECKHUX HCCIIE0OBaHNH,
COBpEMEHHYIO IPHOOpHYI0 0a3y 1 MH(DOPMALMOHHEIE
TEXHOJIOTUH

(YO-1), YcrHsrit
ompoc (YO-1),
Tect (ITP-1)

6-16

OueHo4yHblIe cpeacrBa 1Jisd TEKYIIEro KOHTPOJIA




[TepeBon orenku u3 100-0amIpHOM B 4ETHIPEXOALTEHYIO MTPOU3BOAUTCS CICTYIONTUM 00pa3oM:

- oTyimaHO — OT 80 10 110 6amnoB (Bxirovas 10 mOOMPUTETBHBIX 0aJIOB);

- xoportio — ot 60 10 79 6amios;

- YIOBJIETBOPUTEILHO — OT 45 110 59 6annos;

- HEYJOBJIETBOPUTENIBHO — MeHee 45 0alioB.

Kputepun onienku (B 0aniax):

- 25-30 6aIoB BBICTABIISAECTCS CTYACHTY, €CJIM CTYACHT J1all OJIHBIE, Pa3BEPHYThIE OTBETHI HA BCE TEOPETUUECKUE BOIIPOCHI
ousnera, MPOJAEMOHCTPUPOBA 3HaHUE (DYHKIMOHAIBHBIX BO3MOKHOCTEH, TEPMUHOJIOT MM, OCHOBHBIX 2JIEMEHTOB, YMEHUE
MIPUMEHSTh TEOPETUUECKHUE 3HAHUS MTPH BBIMOJTHEHUHU NPAKTUYECKUX 3aaHnil. CTyZieHT 0e3 3aTpyIHEHU OTBETHII Ha BCE
JOTIOJIHUTENbHBIE BONPOCHI. [IpakTnyeckas 4acTh paOOTHI BHIINOJIHEHA MOJHOCTHIO 0€3 HETOYHOCTEN U OIINOOK;

- 17-24 6anioB BBICTABIAETCA CTYJIEHTY, €CJIM CTYJEHT PACKPbLII B OCHOBHOM T€OPETUUYECKUE BOIIPOCHI, OIHAKO JAOIMYIIEHBI
HETOYHOCTHU B OINIPEEIICHUN OCHOBHBIX MOHATHUH. [Ipy 0TBEeTE HA TOMOJHUTENBHBIE BOIIPOCHI JOIYIIEHBI HEOOJIbIINE
HETOYHOCTH. [Ipy BHIMOIHEHNH MTPAKTUIECKON YacT pabOTHI AOMYIIEHBl HECYIIECTBEHHBIC OINOKY;

- 10-16 6annoB BHICTABIACTCS CTYJEHTY, €CIIM IPU OTBETE HA TEOPETHUECKHE BOMPOCHI CTYIEHTOM JOMYIIEHO HECKOIBKO
CYIIIECTBEHHBIX OMIMOOK B TOJKOBAaHUM OCHOBHBIX MOHATHH. JIOTHKa M IOTHOTA OTBETA CTPAIAI0T 3aMETHBIMH U3bSHAMHU.
3ameTHbI MpoOesbl B 3HAHWN OCHOBHBIX METOJIOB. TE€OpETHYECKHE BOMIPOCHI B 1IEJIOM U3JI0’KEHBI JOCTATOYHO, HO C MPOITyCKaMHU
Matepuana. IMerTcs NpuHIMIHaIbHbIe OIIMOKY B JIOTHKE MIOCTPOSHHS O0TBeTa Ha Bormpoc. CTyICHT HE pelIwI 3a7a9y Wid Ipu
pELIeHUH TONYIIEHbI IpyOble OIINOKY;

- 1-10 GannoB BBICTABISETCS CTYACHTY, €CIM OTBET Ha TEOPETUUECKHE BOIIPOCHI

CBUJIETEIHCTBYET O HEMOHUMAHUU U KpaifHe HEMOJIHOM 3HaHUM OCHOBHBIX MOHATUHN U MeTO/I0B. OOHAPYKUBAETCS OTCYTCTBUE
HaBBIKOB IMPUMEHEHHUS TEOPETHUECKUX 3HAHUI MPU BHITIOJIHEHUH MPAKTUYECKUX 3aiaHuii. CTyJIEHT HE CMOT OTBETUThH HU Ha
OJIMH JIONIOJTHUTENbHBIN BOIIPOC.

OueHOYHBIE CPeICTBA /ISl IPOMEKYTOYHOM ATTeCTALMI

Koa u HaumeHoBaHue Pe3yabTaThl 00yueHus Ixana oueHUBaHUS MPOMEKYTOUYHON aTTECTAUMHU
MHAUKATOpA
HeynosisierBoputenbH | YI0BIeTBOPUTENbH | XOpomio OT1in4HO
JOCTHKEHUSA o o
KOMIIETeHI[M U
IIK -3.3 Crocoben 3HaeT MeTOJIbI U TIOIXObI pa3paboTku | He 3HaeT MeToab! 1 3HaeT OCHOBHBIE 3HaeT METO/IbI HAYYHBIX | 3HAET BCE U3JI0KCHHBIC
pa3pabaTbiBaTh, OTJIAXKUBATh | KOJA JJISl HAYYHBIX MOJIXO/IbI pa3pabOTKU KOAA | METOJbI HAy4YHBIX 9KCIIEPUMEHTAIBHBIX B Kypce METO/Ibl




¥ ONITUMH3HPOBATH
MIPOrPaMMHBII KOJI C
HCIIOTIb30BaHUEM
COBPEMEHHBIX SI3BIKOB
MPOTPaMMUPOBaHHUS,
BKJII0Yas MaHUITYJIUPOBaHHE
JTaHHBIMU

IKCIEPUMEHTAIBHBIX 1 TEOPETHICCKUX
(hM3MIECKHUX UCCIIEIOBAHMH,
COBpPEMEHHYIO MPHOOPHYIO 0a3y u
HH(POPMAMOHHBIC TEXHOJIOTHU

HayYHBIX
9KCIICPUMEHTAIBHBIX U
TEOPETUIECKUX
¢usndeckux
HUCCIIEIOBAHUI,
COBPEMEHHYIO IPHOOPHYIO
6a3y 1 MH(pOPMaIMOHHBIE
TEXHOJIOTHH

SKCTICPUMEHTAJIBHBIX U

TEOPETUYECKUX
¢du3ngecKnx
HCCIIEJOBAHUM,
COBPEMEHHYIO
npubopHyto 6azy u
nH(OopMaLMOHHbIE
TEXHOJIOTUH

TEOPETHYCCKUX
¢u3mIecKux
HCCJICIOBaHUH,
COBPEMEHHYIO
npuOOpHYIO 0a3y u
UH(POPMAIMOHHBIC
TEXHOJIOTHH

HaY4HBIX
9KCTIEPUMEHTAIBHBIX U
TEOPETHYECKUX
¢busngeckux
HCCJICJOBAHUM,
COBPEMEHHYO
npubopHyto 6azy u
nH(pOpMaHOHHbIE
TEXHOJIOTUH

YMeeT IpUMEHSTh METOIbI Pa3padoTKU
Y OTJIQJIKU KOJla HayYHBIX
9KCIIEPHUMEHTAIBHBIX H TCOPETHICCKHUX
(U3HYCCKHX MCCIIeOBaHUH,
COBPEMCHHYIO MPHOOPHYIO 0a3y u
MH(OpPMaLMOHHbIE TEXHOJIOTHH

He ymeeT npuMeHsITh
METO/IbI HAYyYHBIX
IKCTIIEPUMEHTAIBHBIX U
TEOPETHYECKUX
(busngeckux
HUCCIIeOBAHUM,
COBPEMEHHYIO PUOOPHYIO
0a3y 1 MH(pOPMAIIMOHHBIE
TEXHOJIOTHH

VYmeer MIPUMCHATH
TOJBKO OCHOBHBIC
MCTOAbI HAYYHBIX

SKCIICPUMEHTAJIBHBIX U

TEOPETHYECKUX
¢busnueckux
HCCJIEIOBAHUM,
COBPEMEHHYIO
npuOopHYTo 0azy u
UH(POPMALMOHHBIE
TEXHOJIOTUH

YMeer xopo1io
TIPUMEHSATH METOJIBI
HaYYHBIX

OKCIICPUMEHTAJIbHBIX 1

TEOPETHYECKUX
(busndeckux
HCCIIeIOBAHUM,
COBPEMEHHYIO
puOOpHYIO 0azy u
HH(OPMALMOHHBIE
TEXHOJIOTUH

YMeeT NpuMeHSTh Bce
U3JI0KEHHBIC METOJIBI
Hay4YHBIX
9KCTIEPUMEHTAIIBHBIX U
TEOPETHYECKUX
¢busnueckux
HCCJIeJOBAHUM,
COBPEMEHHYIO
puOOpHYIO 0azy u
UH(POPMALMOHHBIE
TEXHOJIOTUH

Brnaneer HaBbIKkaMu aHaIM3a, OTIAKU
U BBIOOPA METO/I0B HAyUHBIX
SKCHEPUMEHTANBHBIX 1 TEOPETUIECKUX
(hu3MUECKHUX MCCIIEJOBAaHNH,
COBPEMEHHYIO IPHOOpHYIO 0a3y u
nH(OpMaLMOHHbIE TEXHOJIOTHH

He Bmageer HaBbIKaMH
aHayM3a U BeIOOpa
METOJIOB Hay4YHbBIX
9KCIIEPUMEHTAIBHBIX
TEOPETHIECKUX
(busndeckux
HCCJICIOBaHUH,
COBPEMEHHYIO ITPHOOPHYIO
6a3y 1 MHGOPMAIIMOHHBIE
TEXHOJIOTHH

Braneer ocHOBHBIMHU
HaBBIKAMU aHAJIM3a U
BbIOOpA METOJIOB
Hay4YHBIX

OKCIICPUMEHTAJIBHBIX U

TEOPETHYECKUX
¢du3ngeckux
HCCIIeJOBaHHM,
COBPEMEHHYO
npubopHyto 6azy u
nH(pOopMaMOHHbIE
TEXHOJIOTUH

Biasieer HaBbIKaMHU
aHaiu3a u BhIOOpa
METOAO0B HAYYHBIX

OKCIICPUMEHTAJIbHBIX U

TEOPETUUCCKUX
(busndeckux
HCCJIeIOBAaHUH,
COBPEMCHHYIO
pudopHyto 6asy u
WH(POPMAIMOHHBIC
TEXHOJIOTHH

Brnaneet n oTimmaHO
OpUEHTHPYETCS BO
BCEX M3JIO)KEHHBIX B
Kypce HaBbIKaMHU
aHanm3a v BeIOopa
METOJIOB Hay4YHBIX
9KCIEPUMCHTANBHBIX H
TEOPETHICCKUX
¢br3nyecKnx
HCCIIEIOBAHUH,
COBPEMEHHYIO
npubopHyo 6a3y u
nHPOPMALNOHHBIE
TEXHOJIOTHH




CnHcoK BOIPOCOB K IK3aMEHY

1. Bektop TpaHCchsAIuMH, penieTka, 6asmuc.

2. JIByXMepHbI€ KPUCTAJUIBL: dJIEMEHTapHasl U IPUMUTUBHAS STYCHKH, pelIeTKH bpaBe /it IByXMepHBIX KPUCTAJIOB.

3. TpexmepHble KpUCTaUIbI, pemeTki bpase 1y TpexMepHbIX KpucTaiioB. MHnexkcs Muiepa u 0003HaueHUe HaIPaBICHUA.

4. IIpocThie KpUCTALNTUYECKUE CTPYKTYPBhI: KyOrUecKasi rpaHeLIEHTPUPOBAHHAS U T€KCArOHaJbHasl C TNIOTHOM YIIaKOBKOM;
CTPYKTypa aJiMa3a U XJIOPUCTOrO HATPHS.

5. AHI/I3OTp0HI/I5[ TBCPABIX TCII. SIBneHne HOJII/IMOp(I)I/ISMa. KHaCCI/I(i)I/IKaI_[I/ISI THUIIOB CBA3H B KPUCTAJIAX: HOHHBLIC, KOBAJICHTHBIC,
MCTANINMYCCKHUEC U MOJICKYJIAPHBIC KPUCTAJLIIbI.

6. 3akoH bparra. DkcriepuMeHTaIbHbIE METOABI HCCIIEIOBAHUS CTPYKTYPBI TBEPIBIX TEII: METOX Jlays, METOI BpalieHUs
KPHUCTAJLIA, TOPOIIKOBBIM METO.

7. Mo3aununas ctpykrypa. [Ipumecu. ATOMBI B MEKI0OY3TTUAX U BAKAHCHH.
8. PaBHOBecHas koHIIeHTpalus AedekToB. J(uciokanuu.

9. OcHOBHBIE TapaMeTphl YIPyTrux BoJH. COOTHOIIEHUS TUCTIEPCUU JI YIIPYTHX BOJH B OJHOMEPHOU KPUCTATITMYECKON
LIETIOYKE, COCTOSAIIEH U3 OJIMHAKOBBIX aTOMOB M U3 aTOMOB 2-X BUJIOB.

10. AkycTuyeckre u ONTHYECKUE BETBU KOJIEOAHU 1711 OTHOMEPHBIX U TPEXMEPHBIX KPUCTAUIOB. AKYCTUYECKHE U ONITUYECKUE
(OHOHBL.

11. OGpatHas pemerka. 306l bpusttosna. 3akon [rononra-I1tu, mogens DitHiTeliHa. JlebaeBckas T€OpHs TEIIIOEMKOCTH
peIIeTKH.

12. TennoeMKOCTh 3JIEKTPOHOB MPOBOJMMOCTH B MeTaslIaX. TemaonpoOBOIHOCTb TBEPABIX TE.



13. CBoOoaHbIH AeKTpOHHBIHN Ta3 ®epmu (0JHOMEPHBIN ciydaii). DHeprus ®epmu, hyuknus pactpenenenus Oepmu-/lupaka.
CBOOOIHBIN ANMEKTPOHHBIHN a3 B TpexMepHOM ciydae. [loBepxHocTh (cdepa) Depmu.

14. DnexTponpoBOAHOCTH U 3aK0H OMa. TemnonpoBoJHOCTh METAIIIOB, 3akoH Bunemana®panna. [IpudrHbl nosiBICHUS
3aMpelieHHbIX 30H HA OCHOBE PACCMOTPEHHUSI OPATTOBCKOTO OTPAaXKEHUS SJICKTPOHHBIX BOJIH.

15. MeTamiel, MOIYNPOBOIHUKHU U TUSJEKTPUKH C TOUKHU 3PEHUS 30HHOI Teopuu. BoiHOBBIE ()yHKIIMH 3JEKTPOHA B
nepuoandeckon pemnietke. Cxema MpuBeICHHBIX 30H. Dd(PeKTuBHAS Macca JIEKTPoHa, IbIpKU. COOCTBEHHAs! TPOBOAUMOCTD.
3akoH geicTByromux Macc. KoHueHTpausi coOCTBEHHbIX HocuTeneil. CTpyKTypa S3HEpreTUYECKUX 30H (Ha MPUMEpPE FepMaHusi).
[{MKIOTPOHHBIN PE30HAHC B IIOJIYIIPOBOAHUKAX

16. DdbdexTuBHas Macca 2JIeKTpoHa, IbIpkU. CoOCTBEHHAsI MPOBOJIMMOCTbh. 3aKOH JIEUCTBYIOMMX Macc. KoHlleHTpaius
coOcTBeHHBIX HOocHuTenel. CTpyKTypa SHEPreTUYECKUX 30H (Ha mpuMepe repManus). LIuKIoTpoHHBIN pe30HaHC B
IIOJIyITPOBOJHUKAX.

KomriekT TecToB (TECTOBBIX 3a7jaHU)

no auciurinae «KBaHToBast Teopusi TBEPAOTO TEIa

1. ComocTaBbTe ...

1. MoHHas cBs3b a. CBSI3b OCYIIECTBRISIIONIASICA TOCPEACTBOM
KJIAaCCUYECKOM AJICKTPOHHOM IMaphl, 3JIEKTPOH KypCUPYET

MEXK]Ty IBYMSI aTOMaMH.

2. KoBasienTHas cBsA3b b. CBSA3b HUMEIOIIEE CXOACTBO C KOBAJIEHTHOM, T.K. B
OCHOBE JICKUT 0000111eCTBIICHNE BHENTHUX BaJCHTHBIX

QJICKTPOHOB — TOJIBKO aTOMOB Bcel PCUICTKH.



3. Meramnueckas CBs3b C. CBSI3b, 00YCJIOBICHHAs] B OCHOBHOM
DIIEKTPOCTATHYCCKUM B3aUMOICHCTBHEM
IPOTUBOIIOJIOKHO 3apPSUKCHHBIX HOHOB
Otser: 1-c, 2-a, 3-b

2. YpasHenue Jlays

a)

a’S” = 2casinf = hi

b™—S” = 2bBsin6 = kA

c’S” =2aysinf =11}

b)

a’S” =2aasind = hl

b~S” = 2bBsind = kA

c’S”=2cysin@ =11}
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c)

a’S” =2aacos6 = hi

b™S” =2bBcos = kA



c’S” =2cycosf =11}
d)

a’S” =2aasind =0
b™S” =2bBsin6 =0
c’S”=2cysinf =0
¥

OtBet: b

3. OOBIYHBIM METOJIOM OIUCAHHMS ITOJIOKCHHS IFIOCKOCTH B KPUCTAJUTMYECKOM pereTKe
SIBJISTFOTCSI

1 meron Kpamepa

2 metop I'aycca

3 unaekcel Muiiepa
4 yHseKcbl XOKUHTa
OtBerT: ¢

4. pazoBas CKOPOCTH
a) wp=x=hc

b) wdp =



C) wh =x =wc= hc

d) wdp =x =wq=vA

Otser: d

5. Yucno GoHOHOB B TBEPAOM TEJIE HE MOCTOSTHHO. DOHOHOB ...

a) TeM 00JIbllle, YeM HUKE TEMIIEPATypa, a MpU NPUOIMKEHUHU UX K HYJIIO UX YUCIIO
TaK)Ke CTPEMUTCS K HYJIIO.

b) Tem Oosibilie, YeM HIKE TeMIIepaTypa, a Mpy NPUOMKEHUN WX K HYJIIO KX YUCIIO
CTPEMUTCS K OECKOHEYHOCTH.

C) TeM 00JIbllIie, YEM BbIIIIE TEMIIEPATypa, a PU NPUOIMKEHUH UX K HYJIHO UX YUCIIO
TaK)Ke CTPEMUTCS K HYJIIO.

d) Tem GoJibliie, UeM BBIIIIE TEMIIEPATYPA, a IPU TPUOTMHKEHUHN X K HYJIIO WX YHCIIO
CTPEMUTCS K OECKOHEYHOCTH.

OtBer: ¢

6. 3ona bpustosHa npeacraBisieT coOow ...



a) staeiiky Buraepa — 3eliTiia B 00paTHO# pemeTke.

b) uanexc Muiepa B 00paTHO# pelieTke.

C) siueiiKy XOKHHIa

d) 3ony bpumitosna

OtBeT : a

7. llepBas 30Ha bpuiitodHa aBiseTcs ...

a) 30HOM ¢ HAMMEHBIINM 00BEMOM, OHA MOJTHOCTHIO OTPaHUYEHA TIOCKOCTSIMH,
KOTOpPBIE JENIAT MOTOIaM MEePIeHANKYIISIPHBIE K HUIM BEKTOPBI 00paTHON PEIIETKH,
IIPOBEJCHHbIC U3HAaYalla KOOpAUHAT

b) siBAsIeTCS 30HOM C HAUMEHBIIUM 00BEMOM, OHA MOJTHOCTHIO OrpaHUYEHA
IUIOCKOCTSIMU, KOTOPBIE JIEJST MONO0JIaM MapajielbHble K HUIM BEKTOpPbI 00paTHON
pEIIeTKH, TPOBECHHBIC K HYJIEBBIM KOOPAUHATAM

C) ABJIIETCS 30HOW ¢ HAaMOOJIBIIUM 00BEMOM HE OTPAHUYEHHON TIOCKOCTSIMH.

d) siByIseTCs 30HOM ¢ HAMOOJIBIIUM 00BEMOM, HO MIPU 3TOM OTPaHUYECHHOU
IJIOCKOCTSIMU, KOTOPBIE JIEJSAT MONOoJaM MepIeHANKYIIPHbIE K HUM BEKTOPBI
0oOpaTHOM perieTKy, MPOBeIeHHbIC N3HaYaIa KOOPAMHAT

OtBer: a

8. «BomHb» qacCTHUIl OITKMChIBAIOT BOJTHOBBIMH (bYHKLII/ISIMI/I, KOTOPBIC BLITJIAAAT CICAYIOIIHUM



o0Opazom:

a) Y = A(kx — wt)

b) Y = Aei(kx — wt)

c) Y = Aei(k — wt)

d) Y = A(k + wt)

OtgeT: b

9. Kakoe 13 cieayrommux yTBEpKACHUN BEPHO:

a) ®epmu — ra3 eCTb CUCTEMa B3aUMOACHCTBYIOMINX JIEKTPOHOB, MO TYNHSIIOIINXCS
npuHiuiy Jlyu ne-bpoiins, Ta xe cucrtema ¢ B3auMoiericTerueM HasbieaeTcsa Oepmu
— MKUJKOCThIO, TEOPHUIO KOTOPYIO pazpaboTan Jlannay.

b) depmu — ra3z ecth cucTemMa B3auMOCHCTBYIONTUX YJIEKTPOHOB, MOAUUHSFOITIXCS
npuHOuny bopa, Ta ke cucrema ¢ B3auMOAEMCTBHEM HasbiBaeTcss PepMu — TBEpAOE
TEJI0 , TEOPUIO KOTOPYIO pa3padoTasl DUHIITEHH .

c) ®epmu — ra3 eCTb CUCTEMa HEB3AaUMOJIEHCTBYIOITUX JICKTPOHOB, MO TUUHSIOITUXCS
npuHiuiy [laynm, Ta )xe cucrema ¢ B3auMoaerncTBreM HasbpiBaeTcss Depmu —
KHUJKOCThIO, TEOPUIO KOTOPYIO pazpadoTan Jlanmaay.

d) ®epmu — ra3 ecTh cucTEMa HEB3AMMOICUCTBYIOIIUX AJICKTPOHOB, TIOTIUHSIOIIAXCS



npuHnuny [laynu, Ta xe cucrema ¢ B3aMMOAEMCTBHEM Ha3bIiBaeTcss Pepmu —
KHUJIKOCTBIO, TEOPUIO KOTOPYIO pazpadotan Jlyu ae-bpoitnsb.

OtserT: ¢

3AaKOH BBIIIOIHAETCA. . ... .. 3T0 00BACHAIOT pa3IMuMeM THIA CTOJIKHOBEHUH, 00YyCIaBIMBAIOIIMX IPOLECCH] TEMIONPOBOIHOCTH
a) Mpy O4YeHb HU3KUX Temneparypax (mpu T<<0 L yBenuunBaetcs)

b) npu He oueHb BbICOKUX Temneparypax (mpu T<<0 L ymenbmiaercs)

C) IIpU HE OYEHb HU3KKUX Temneparypax (mpu T<<0 L ymeHbIaercs)

d) nmpu ouenb HU3KUX Temneparypax (mpu T<<O L yBennuuaercs)

Otsert: ¢

11. /IBukeHue 2JIEKTPOHA B KPUCTAILIIE MOXKHO OMMUCATh C IIOMOLIBIO BOJIHOBOTO TAKETA,
COCTABJICHHOI'O U3 ...

a) OJJIOXOBCKHMX (DyHKIIMA.

b) BOJTHOBBIX (DYyHKIIHI

c¢) byukmuit Jlopenia

OtBer: a

12. [lluprHa S3HEPTETUUECKON LIETH —. ..

a) 3ampenieHHas 30Ha - paBHa CyMMe MeX1y HanOoJiee BBICOKOM TOUKOM 30HBI

MIPOBOAMMOCTH U HanOoJiee HU3KOM TOUKOM BaJI€HTHOMN 30HBI.



b) 3ampereHHas 30Ha - paBHa CyMMe MEXTy HanOoJiee HU3KOM TOUKOM 30HBI
IPOBOJUMOCTH M HauOo0Jiee BHICOKOM TOUKOW BaJICHTHOM 30HBI.

C) 3aIpeIlEeHHAs 30HA - paBHA PAa3HOCTH MEXKy HanOosee HU3KOM TOUKOU 30HbI
IPOBOJUMOCTH M HanOo0Jiee BHICOKOW TOUKOM BAJICHTHOM 30HBI.

d) 3anpelieHHas 30Ha - paBHa pa3HOCTU MEXIy Hau0oJiee BHICOKON TOYKOM 30HBI
MIPOBOAMMOCTH U HanboJjiee HU3KOM TOUKOM BaJI€HTHOM 30HBI.

Otser: ¢

14. Kakoe u3 cieayromux yTBEpKACHUN BEPHO:

a) B uaearbHOM MOJTyIIPOBOTHUKE MMPOUCXOAUT paccessHue Ha perieTke ((hoHOoHax), B
peaTbHOM MOJTYNPOBOIHUKE — PACCESTHUE HAa MPUMECHBIX aTOMax, HO MPH BBICOKUX
TeMIiepaTypax npeooanaer paccessuue Ha GOHOHAX.

b) B uneanbHOM MOJYyIPOBOIHUKE MMPOUCXOIUT paccestHue Ha perieTke (poHoHax), B
peabHOM TMOJTYTIPOBOIHUKE — paccesiHie Ha (POHOHAX, HO MPHU BHICOKUX TEMIIepaTypax
npeo0saaeT paccesHUe Ha MPUMECHBIX aTOMaXx.

¢) B naeanbHOM MOTyTpOBOTHUKE MPOUCXOIUT paccessHue Ha perieTke ((GoHOoHax), B
peaqbHOM MOJTYNPOBOIHUKE — paccesiHue Ha POHOHAX, HO TIPU HU3KUX TeMIIepaTypax
npeo0sagaeT paccessHue Ha MPUMECHBIX aTOMaXx.

d) B uneansHOM NOMYyNpOBOAHUKE TPOUCXOIUT paccesiHue Ha pelreTke ((poHoHax), B



peaTbHOM MOJTYNPOBOHUKE — PACCESTHUE HA MPUMECHBIX aTOMaX, HO MPH HU3KUX
TeMmreparypax mpeobiagaer paccesHue Ha GOHOHAX.
OrtBerT :a

15. HpI/I IMOTJIOIICHUHU CBCTA TBCPABIMU TCIIAMH SHCPI'UA (I)OTOHOB IMPCBPAIIACTCA B APYTUCBU ALl SHCPI'UH. Ona MoXxeT HIATH Ha
N3MCHCHHUC SHCPI'CTUUCCKOI'O COCTOAHUA CBO6OI[HI)IX HJIA CBA3AHHBIX C aTOMAMHU 3JICKTPOHOB, a TAKIKC Had U3MCHCHHUC
KoJIeOaTeILHOM OHCPIUHU aTOMOB. HOFJIOIHCHI/IG O6YCHOBJI€HO, B OCHOBHOM, I[GﬁCTBHGM CICAYIOINX MCXaHU3MOB!:

a) MEX30HHBIX JICKTPOHHBIX MEPEXO0A0B U3 BAJICHTHOU 30HBI B 30HY IPOBOAUMOCTH. CBSI3aHHOE C 3TUM MEXaHU3MOM
MOTJIOIIEHHE MOYYHIIO Ha3BaHUE COOCTBEHHOTO WU (PYyHIAMEHTAIBHOTO;

b) IICPCXOJ0B, CBA3aAHHLBIX C YHACTHCM 9KCUTOHHBIX COCTOSIHUM (3KCHTOHHO€ HOFJIOIHGHPIG);

C) MEPEXOJ0B IJICKTPOHOB UJIK ABIPOK BHYTPH COOTBCTCTBYIOHIMX PA3PCIICHHLIX 30H, T. €. ICPCXOA0B, CBA3aHHLIX C HAJIMYUCM
CBOGOI[HI)IX HOCHUTEIICH 3apsaa. H&HHOG IMOI'IOIICHUC HA3bIBAIOT ITOTJIOIICHHUECM CBO6OI[HI>IMI/I HOCHUTCILIIMM 3apsaa,

d) Bce mepeuncieHHOe

Otser: d

Kpurepuu onienku (B 6aninax)

3a Kaxabli TpaBUIbHBIN OTBET- 1 Oan

Pemenune 3amau

1. PaccuunraiiTe paanyc OKTa’ApUUYECKON OPhI B PEIIETKE Y-’KEIe3a U CPABHUTE BEIUUUHY
nedopMaIyy Mpy BHEPEHUN B HUX aTOMa!

1) asora (RN = 0,71 A); 2) yrnepoaa (RC = 0,77 A); 3) xucnopoza (RO = 0,66 A).



2. Bepazute KOHIEHTPALUIO CIIJIaBa B MAaCCOBBIX IPOLIEHTAX.

1) Al-23 ar. %Li; 2) Ag—40 ar. %Cu; 3) Fe—20 at. %Mo; 4) Ti—40 at. %Zr; 5) Pb-28 at. %Sn
3. BrIpa3zure KOHLIEHTPALMIO CIUIaBA B ATOMHBIX MPOLIEHTAX.

1) Ag-25 mac. %Cu; 2) Fe—11 mac. %Si; 3) Fe—15 mac. %Mo; 4) Al-8 mac. %Ca; 5) Ti-25 mac.
%Al.

4. OuieHUTE YaCTOTY NEPECKOKOB BAKAHCUU U aTOMa U KO3 puiueHT camoudpysuu npu
KOMHATHOM TeMIepaType U BOJIM3HM TeMIepaTyphbl TUIABICHHUS:

1) B HUKeIE; 2) B Kemne3e U 3) B LIMHKE.

5. Onenure cpelHEKBaIpaTHUECKOE CMEILIEHUE BAaKaHCUH U aToma 3a 1 Jyac (B MUKpPOHax U B
€AMHUIAX MEKaTOMHOT'O PACCTOSIHUA) TPU KOMHATHOM TeMIiepaType U BOJIU3U

TeMIepaTyphbl IJIaBICHUS:

1) B 30510T€; 2) B Bodb(dpame u 3) B IJIATUHE.

6. Ctanp ¢ UCXOHOW KOHIIeHTpauuen yriepoaa Coo HaXOIUTCS B IEMEHTAIMOHHOMN

reun ¢ reMmneparypoil T u yrnepoaueim noteHunainoM CO. Paccunraiire:

a) KOHIICHTPAIIUIO yIiiepoaa Ha riryouHe h uepes Bpems t1; 0) cimycts kakoe Bpemst

sTa KoHUEeHTpauus nocturdet Cl; B) rimyOuHy ciiosi, TJie KOHUEHTpaIus

npessbimaet Cl, gyepes3 Bpems 12; T) BO CKOJIBKO pa3 O0JIbIIe BpeMEHH MOTpedyeTcs

JUTSI TIOJTYY€HUS CII0s TAKOM ke TIIyOuHbI, eciii Temneparypy nouu3uts Ha 100°C? Koadduunent



auddys3un yriepoaa B aycreHute npumute paBHsiM D =0,10exp(—134-10 / RT ) cm /c (3Heprus
aktuBaruu BeipaxxeHa B Jx/mons). T =920°C; Coo = 0,12%; CO = 1,2%; C1 = 0,65%; h = 0,8 mwm;
t1=84;12=161u.

7. HalimuTte cpeHee pacCTOSIHUE MEX]y TUCIOKAUUSIMU: a) B OTOXIKEHHOM METalIe C

IJIOTHOCTRIO Juciokaiuit p = 106 cM—2 ; 0) B xonoanoaedopmupoBanHoM MeTtamie ¢ p = 1010 cm—
2 . CpaBHHTE €T0 C paJuycoM sapa auciaokainui (rsapa ~ 3b).

8. CKOJBKO KWJIOMETPOB JUCIOKAIMI coepKUTCs B 1 cM3 @ a) 0TOXOKEHHOTO MeTallia C
IJIOTHOCTRIO quciokaiuit p = 106 cM—2 ; 0) xononnoaepopmupoBanHoro metamwia ¢ p = 1010 cm—2
? Halimure 00bEMHYIO TOMTIO sAJIep AUCIOKAIUM B 000UX ciiydasx (IpuHUMAs pailyc sapa rsaapa ~
3b).

9. B pacuére Ha 1 cM3 meTaiia CpaBHUTE: a) SHEPTUIO AUCIOKALMKI MPU UX MAKCUMAJILHO
BO3MOKHOM mIOoTHOCTH ~1012 cM—2 ; 6) HEpruto BaKaHCUH MPU UX MAKCUMAJIBHO BO3MOXHOM
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PaBHOBECHOM KOHIIEHTpAIMK (BOJIM3H TEeMIIEpaTyphl TUTABJICHHS); B) SHEPTHIO MEKATOMHOU CBSI3U
(aHepruro cyosumarun) ecyos. Pacuér caenaiite muist: 1) cepedpa (ecyon = 2,60 sB/aTtom); 2) cwkenesa (ecyon = 3,63 3B/atom).
10. Haitnure HanpsoKeHUE, HEOOXO0IMMOE JIS ITPOXOKACHUS ITOTHOM KpaeBOM IHUCIOKAITUN

HaJl IApaJUIEIIbHOM €l 3aKPEIIEHHON TUCIIOKALMEN, €CIIA PACCTOSTHUE MEXIY UX IJIOCKOCTAMHU

ckoJbkeHus coctaBisier 10b; 25b; 100b. Pacuér cnemaiite mis 1) a-kenesa; 2) cepedpa.



11. Kakoe HanpspkeHHe HAJ0 MPUIIOKUTH K Mape TOJHBIX KPAeBbIX TUCIOKAIUNA OJTHOTO
3HaKa, CKOJIB3AIINUX B OJHOM IIJIOCKOCTH, YTOOBI COIM3UTD UX 70 pacctossHus 10b; 25b; 100b?
Pacuér cnemaiite must: 1) a-xenesa; 2) cepedpa.

12. 3anummTe Bce BO3MOXKHBIE THITBI PeakIuil Mexay IByMs auciokanusamu 1/2a B I'LIKpemérke u ordepute U3 HUX
DHEPIreTUYCCKH BHITOHBIE.

13. 3anumurTe Bce BO3MOXKHbBIE TUIIBI pEAKIMM MKy AByMs nuciokanusamu 1/2a B OLlKpemérke n orbepute U3 HUX
DHEPreTUYECKH BBITOJHBIE.

14. MoHokpucTai cepedpa BoIpalllMBaioT U3 paciuiaBa. ONeHUuTe TIOTHOCTh BO3HUKAIOIITNX

B XOJI€ KPUCTAJUIM3AlUN AUCIOKAIUI, €CIIH Mepenaa TeMIepaTypbl BOTU3H TPaHULIBI pa3/ena
KUAKOCTH U TBEP0H (asbl coctapisieT 10 K/mm. KoaddurmenT nunerinoro pacmmpenus cepedpa
MpH Temrneparype miasieHus paseH 28-10—6 K -1

Kpurepuu onienku (B 6aninax)

[IpuBeneHo MOTHOE MPAaBUIILHOE PEIIeHUE, BKIIOYAIOIIEe TPABIIBHBIN OTBET U

MCYEPIIBIBAIOIINE BEPHBIE PACCYKACHHS C MPSAMbBIM yKa3aHHUEM HaOJI01aeMbIX

SIBJICHUM U 3aKOHOB

1 Gamn

JlaH mpaBWIIBHBIN OTBET, U MPUBEJICHO OOBSICHEHUE, HO B PEIIICHUH HMEIOTCS

OJIHWH NJIHN HECKOJIBKO HEAOCTATKOB



0,5 6amioB

Her nmpaBunbsHOro orsera 0 6anios

[IucbMeHHas KOHTpOJIbHAs paboTa

1. Haiitu mnotHocts kpuctamioB NaCl u CsCl (cm. puc.1)

Puc.1

2. 3Has MOCTOSIHHYIO a, BBIYUCIUTh MEKIIJIOCKOCTHBIE paccTossHus d100,

d110 ,d111 u ux orHOLIEHHE JJIA:

a) IpocToi, 6) 0OBEMHOLICHTPUPOBAHHOM, B) TPAaHELIECHTPUPOBAHHOM
KyOMUYECKHUX PELIeTOK

3. Haiitu moctosinnyto pemetky AgBr (tum pemerku NaCl), eciii u3BecTHO

yro K[ - TuHMS BaHaIusl OTpakaeTcs B IEPBOM MOPSAJIKE OT CUCTEMBI IIIIOCKOCTEH
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(100) mox yriiom ckombxerus v = 25.9°.

4. BolYMCIIUTh AJTUHY BOJIHBI PEHTIT€HOBCKOTO U3IY4YEeHHs , KOTOPOE

OTpaxkaeTcsi BO BTOPOM TopsJike oT cucteMsl miiockocteit (100) kpucramia NaCl
(cm.puc.l) nox yrnom ckonbxenus ¥ = 25.0° . HaliTu Takxe yroJ, noji KOTOpbIM
3TO U3IYyYEHHUE OTPAKAETCS B MAKCUMAIBHOM MOPSAKE OT JAHHON CHCTEMBI

IJIOCKOCTEMN.



5. Monokpucrtami NaCl (cMm.puc.l) caumarot no metoy Jlays Bnons ocu
YEeTBEPTOro Mopsizika (0ch z) Ha (POTOIIACTUHKY, OTCTOSILYIO OT KpucTtaimia Ha L=50
MM. HaliTu 111 MaKkcCuMyMOB, COOTBETCTBYIOIIUX OTPAXXKEHUAM OT mtockocteit (031)
u (221):

a) UX PacCTOSHHE JI0 LICHTPA Jay3rpaMMbl

0) JIMHBI BOJIH PEHTIEHOBCKOTO M3JIy4YEHUS

6. Y3KHil y4OK 3JIEKTPOHOB C 3HEpruen 25k3B nmpoxoauT yepe3 TOHKYIO
MOJIMKPUCTAIIIMYECKYIO TUIEHKY M 00pa3yeT Ha IJIOCKOM 3KpaHe Ha pacCTOSTHUU
L=20,0 cM oT myIeHKu cucteMy Au(paklMOHHBIX KoJiel. /J{uameTp nepBoro Kojibla
D=13,1 MM. Beruuciautb noCcTOsSIHHYO pemieTku. FM3BecTHO, 4To oOHa KyOuueckas

00BEMHOIIEHTPUPOBAHHHAS.



3axiouenue padorogarenst Ha DOC (OM)



