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PABOYAS ITPOI'PAMMA JUCHUITJIMHBI
BbicokoypoBHeBOE NPOrpaMMHUpPOBaHNe B MAKeTAX NPUKJIAIHBIX POrPaMM
JJIS1 BBIYMCJIEHUI U3 MEePBbIX MPUHIIUIIOB
IIporpamma marucTpaTypsbl
1o HanpaBJieHUu10 NoaAroroBku 03.04.02 ®usuka,

npodpuiab «BerunciaurenbHas GU3NKa 1 KBAHTOBbIE TEXHOJIOTHU (COBMECTHO
¢ MOTHN)»

d)opMa IIOATOTOBKH OYHas

Kypc 1 cemectp 2

neknuu 00 gac.

NPaKTUYECKHUE 3aHATHsI 54 vac.

naboparopusie padoter 00 gac.

B TOM YHCII€ C UCTIOIb30BAaHHEM

BCEr0 YacOB ayIMTOPHOU Harpy3ku 54 gac.
camocrosTensHas padora 36 Jac.

B TOM YHCJIE Ha TTOJATOTOBKY K dK3aMeHy 54 dac (€ciii 9K3aMeH MPeyCMOTPEH ).
KOHTPOJIbHBIE pa0OTHI (KOJTHUYECTBO) HE MPEYCMOTPEHBI
KypcoBasi paboTa / KypcOBO# MPOEKT HE MPETYCMOTPEHbI
3aUeT ___ CeMecTp

9K3aMeH 2 CeMecTp

Pabouast nporpamMmMa cocTaBlieHa B COOTBETCTBUU C TPEOOBAHUAMU
®denepanbHOro rocy1apcTBEHHOr0 00pa30BaTEILHOIO CTaHAApTa

no HanpasieHuto noarorosku 03.03.02 ®usuka,

YTBEPKACHHOTO MpUKa30M MUHKCTEPCTBA HayKU U BhICLIEro oOpa3oBanus PO
ot 7 aBrycta 2020 r. Ne 891.

PabGouas nmporpamma o0cy»xieHa Ha 3aceanuu JlenapTraMeHTa TeOpeTUIeCKOr (PH3UKH U
UHTEJUICKTYyaJIbHBIX TEXHOJOTHH, TPOTOKOMI Ne 4 ot «25» Hos10pst 2021 .
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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 nepecMorpena Ha 3aceqanuu JTOUT:

IIporokon or « » 20 r. Ne

JupexTop nenaprameHTa

(nmoamuce) (1.0. ®amunus)

V. PaGouast nporpammMa nepecmotrpena Ha 3acenanuu J{TOUT:

[IpoTokon ot « » 20 r. Ne

Jupexrop nenapraMeHTa

(moznmucs) (M1.0. damums)



1. llenu u 3aga4u OCBOEHUS AUCLUIIINHBIL:

Lenb: Lenp u3yueHuss AMCUUIUIMHBI — MPUOOPETEHUE CUCTEMATU3MPOBAHHBIX
3HAHUU 110 BBICOKOYPOBHEBOMY IIPOTPAMMHUPOBAHUIO B ITAKETaX MNPHUKJIIAIHBIX
IIPOTPaMM JJISl BBIYMCIICHUN U3 MEPBBIX IPUHLHUIIOB 3a/1a4 110 TEOPETUYECKOMY
MaTepUaAIOBEICHUIO.

3ajgaum:

* W3yYCHHEC OCHOBHBIX IPUHIIUIIOB KBAaHTOBOW TCOPUU KOHJICHCHPOBAHHOTO
COCTOSIHUSL;

* OCBOCHHE MAaTEMaTHYECKOTO ammapata (U3UKH KBAaHTOBOW TEOpUHU
KOHJICHCUPOBAHHOTO COCTOSIHHUS;

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

HpO(I)CCCI/IOHEUIBHBIe KOMIICTCHIIMHN BBIITYCKHHUKOB U HHIUKATOPBI UX
JOCTHKCHUA:

Tun 3agau Kon n nHaumenoBanue
npoeccnoHaTbHON Kon n HaumeHoBaHue HHAUKATOpa
KOMIICTCHIIN JOCTHXKCHUSA KOMIICTCHIIUHU

(pe3ynbTaT OCBOCHHS)

IIpodheccuonanpHpIe [1K -4.1 Beibupaet nporpamMmMHOe

3ada4u o6ecnequI/Ie nu HpI/IMeHHeT METOAbI
[1K-4 Cniocoben
MPOEKTHPOBAHHUS PHUKJIA HBIC TTAKETHI
MIPOEKTHPOBATH

MPOrpaMM CYIIEPKOMITBIOTEPHBIX

COOCTBEHHBIC MTPUKJIAIHBIE
KOMIUIEKCOB, MapauIebHBIX H
IIAKETHI IIPOrpaMM
MHOTOIIOTOYHBIX KOJOB

CYIIEPKOMIBIOTEPHBIX
KOMIIJIEKCOB,

NapauIeTbHBIX U

d I1IK — 4.2. IIpoekTupyeT TEXHOJIOTUYECKHE
MHOT'OIIOTOYHBIX KOJIOB,
MPOIIECCHl pa3pabOTKU MAKETOB MPOTPaMM
HEOOXOIMMBIX ISt
CYIIEPKOMIBIOTEPHBIX KOMIUIEKCOB,
peleHus 3agay

N MapajuieIbHBIX 1 MHOTOITIOTOYHBIX KOJOB

TEOPEeTUYECKOHN HU3NKN

KOIL 1 HAMMCHOBAHHUC MHAUKATOpA HaumenoBanue nokazarteinst OIICHHWBAHUsA
JOCTHXKCHUSA KOMIICTCHIIN (pe3ynLTaTa O6y‘lCHI/I$I oo ,[[I/IC]_[I/IHJ'II/IHG)

3HaeT BRIOUpAET MpOrpaMMHOE OOECTICUCHHE U IPUMEHSIET

[1K -4.1 Beibupaet nporpaMMHOe
METOABI MPOEKTUPOBAHUS IPHUKJIAJHBIEC TTAKETHI IPOTPaMM

o0ecrnieueHue U MPUMEHSET METO/IbI
CYIEPKOMITBIOTEPHBIX KOMILIEKCOB,

MIPOEKTUPOBAHUS IPUKIIAHbIC
YMeeT BeIOMpaeT NporpaMMHOe 00ecieueHre 1 MPUMEHSET
MaKeThl MPOrpaMMm

MCTOAbI ITPOCKTUPOBAHUSA NPUKIIAAHBIC ITAKCTLI IIPOrpaMm
CYNEPKOMITbIOTEPHBIX KOMITJIIEKCOB,

CYNCPKOMITBIOTCPHBIX KOMIIJICKCOB




Kon 1 HanmeHoBaHME HHAUKATOPA
NOCTHIKEHUSA KOMIIETEHI[NU

HawnmeHoBaHue mokazaresst OlleHUBaHUS
(pe3ynbTaTa O0yYEeHHUS MO JUCIIUILINHE)

MapajuieIbHBIX 1 MHOTOTIOTOYHBIX
KOJIOB

Brnaneet naBblkamu BbIOOpa MPOrpaMMHOE 00ecTIeUeHIE U
IIPUMEHSIET METO/Ibl IPOCKTUPOBAHUS IPUKIAJHBIE TAKETHI
MIPOrpaMM CYIIEPKOMITBIOTEPHBIX KOMIUIEKCOB

1K -4.2 TIpoektupyer
TEXHOJIOTHYECKHE TPOIIECCHI
pa3pabOTKH MaKeTOB MPOrpaMM
CYTMEPKOMITBIOTEPHBIX KOMILIECKCOB,
nmapaiebHBIX U MHOTOITOTOYHBIX
KOJIOB

3HaeT, Kak MPOBOANUTH EPBUYHBII MMOUCK HHPOPMAIHN TIO
3aJIaHHOW TeMaTHKe (B TOM YHCIIE, C HCIIOIIb30BAaHUEM
MaTEHTHBIX 0a3 NaHHBIX )

YMeeT MpoBOIUTE TIEPBUYHEIN TTOUCK HH(POPMAITUN TI0
3aJIaHHOW TeMaTHKE (B TOM YHCIIC, C HCIIOJIb30BAHUEM
MaTEHTHBIX 0a3 NaHHBIX )

BrnaneeTr naBeIKamMu IIEPBUYHOIO ITOMCKa 1 aHaJInu3a
I/IH(bOpMaIII/II/I 10 33JaHHOM TeMaTHKe (B TOM 4YHCIJIE, C

HCIOJBE30BaHUEM IATEHTHEIX 0a3 ILaHHI)IX)

2. Tpymo&€MKOCTh TUCITUTUTHMHBI U BUIOB YUYECOHBIX 3aHATHH 110 JUCIIUILINHE

OO6mast TpyA0€MKOCTh JTUCHUIUIMHBI cocTaBisieT 4 3au€THbix enuHul ( 144

AKaJCMHNYCCKUX LIElCOB).

(1 3a4CTHaA CANHHUIIA COOTBETCTBYCT 36 AKaJCMHNYCCKHUM tIaCElM)

Bunamu y4eOHbIX 3aHATUN U paOOThI 00YYaroIEerocs no AUCIHUIUIMHE MOTYT

ABJIATHCA:
O6o3HavyeHMe Buner yaeOHbIX 3aHITHI U pabOTHI 00yUaronierocs
IIp [IpakTHyecKue 3aHITHU
CP CamocrosTenpHasi paboTa 00y4aroIerocs B epruo/i TEOPETUIECKOTO 00yIeHHS
KOHTDOL CamocTosTelbHas paboTa 00yJaroIIerocs 1 KOHTaKTHas paboTa 00ydaronierocs ¢
P MPEnojaBaTeieM B MEPHOJI MPOMEKYTOUHOHN aTTECTALIUH

CrpykTypa AUCUUILIMHBIL:

dopma o0ydeHUs — OUHas

KomnyecTBo 4acoB o BUaaM
y4eOHBIX 3aHITUH U pabOTHI
o
00yYaromerocs DopMEbl
HaumenoBanue paznena 3 Y n P .
Ne g a MIPOMEXKYTOUHOU
JIMCIATUINHBI 5 =)
@) % =l ol v | 2 aTTeCTalUK
= | 5 |F|]O |9 | E
o
A
Pasnen Nel KBanToBble Mogenu
1| A 1| - | - 27| - |18/ 27-
OMKCAHUsS TBEPJOrO Tea
Pazgen Ne2 OcHOBHEBIE DK3aMeH
2 | KBaHTOBBIE YpaBHEHHS B (PHU3HKE 1 - - 27 | - | 18 | 27
TBEPJIOro Teja
Hroro: 1 - - 54 - 36 | 54 Dx3ameH




3. CTPYKTYPA U COJIEP’ KAHUE TEOPETUYECKOMN YACTH
KYPCA (CamocTosiTesibHasi padoTa)

Pazngen 1. KBanToBBIC MOJe/IN ONIUCAHUS TBEPAOro Tesa 4yac.. [[uckpernas
yrpyras nenodka. KBaHToBas Teopusi HEPEPBIBHOW YIIPYTOM CTPYHBI.
[1na3MoHBbI. JITMHHOBOIHOBBIE ONTUYECKHUE (DOHOHBI B U30TPOITHOM KPHUCTAILIE.
AKycTuueckue KojiebaHus ¢ OOJbIION JIMHON BOJIHBL. DeppoMarHuTHbIE
MarHoHbl. AHTU(EpPPOMarHUTHbIE MAarHOHBIL. JIpyrue BOmpoChkl, CBSI3aHHBIE C
dbeppoMarHuTHHIMU MarHOHAMHU.

Tema 1. AkycTnueckue ¢goHoHBI . J[McKkpeTHas ynpyrad nenovyka. KsantoBas
TEOpHsl HEMPEPBIBHOM YIIPYTOl CTPyHBI. AKyCTHUECKHE KOIeOaHus ¢ OOJIbIION
JIMHOMN BOHBL. DOHOHBI B U30TPONTHOM KpucTaiuie. POHOHBI B
KOH/ICHCHUPOBaHHOM O030HHOM rase.

Tema 2. Il.1a3MoHBI, onTHYeCKHE (POHOHBI U MOJISIPU3ANMOHHBIE BOJIHBI
yac. 2. [Ina3mMoHbl. JTMHHOBOJIHOBBIE ONITUYECKUE (POHOHBI B U30TPOITHOM
kpuctajuie. BzaumoselictBue ontudeckux POHOHOB ¢ (POTOHAMMU.

Tema 3. Marmonbl ®eppoMarHuTHbIE MarHOHBI. AHTHU(EPPOMarHUTHbIE
MarHoHsl. J[pyrue BOIpocsl, CBsA3aHHbIE ¢ ((epPOMATHUTHBIMU MarHOHaMHU.
Pasznen 2. OcHOBHBIE KBAHTOBbIC YPABHECHHUS B (pu3HKe TBEPAOIo TeJia 4ac.
24 gyac. MeTo1 ypaBHEHHI IBUKEHUA JIJIS TTOJIEN YacTULl. Y paBHEHHE XapTpH —
®doka. INeKTPOHHBIHN Ta3 B mpubIMxKeHussx Xaptpu u Xaptpu - Doka. Meton
CaMOCOTJIaCOBAHHOTO NoJs. usnekrpudeckuil popmanusm. AusnexkTpruueckoe
DKPAaHMPOBAHUE TOUEUHBIX 3APSKEHHBIX ITpUMeceil. UucaeHHbIE pacyeThl
DHEPIUM KOPPEISILUU. DIEKTPOH-JIEKTPOHHOE B3aUMOJICHCTBHE.
Jusnextpuueckuit popMaansm Ha s3bIKE AUArpaMMHON TeXHUKH. CBOOOHBIN
AJIEKTPOH B MarHuTHOM noJie. dddext ae ['aaza — Ban Anbdena.
[Tonyknaccuyeckoe pacCMOTPEHHUE TUHAMUKH JIEKTPOHA B MArHUTHOM I10JI€E.
Tononornyeckue cBoWcTBa OPOUT B MATHUTHOM Ti0Jie. [[UKITOTpOHHBIIH
pe30HaHC Ha CPEPOUAATBHBIX YIHEPTE€TUUECKUX TOBEPXHOCTSIX.
MarneroconpoTuBieHUE. Y paBHEHUE NIEPEHOCA AJIsI MATHETOCOIIPOTUBIICHHUS.
Meton Burnepa — 3eiity . [Ipubnnkenre noutu cBOOOJHBIX 3JIEKTPOHOB
(00001IEHHBII METO] OPTOTOHATM3UPOBAHHBIX MIIOCKUX BOJIH).
DHEPreTUYeCcKre 30Hbl, HUKJIOTPOHHBIN PE30HAHC U PUMECHBIE COCTOSHHUS.
OHepretnueckue 30Hbl. [IpumecHsie cocTostHus U ypoBHU JlaHnay B
MOJIyIIPOBOJHUKAX. DKCUTOHBI

Tema 4. ®epMuonHbIe Mo U NpudaAMKeHue Xaprpu-Poka. Merop
YPAaBHEHUM JBVDIKCHUSA [JIA [10JIEH YacTULl. Y paBHeHHe XapTpu — Doka.
DNEeKTPOHHBIN ra3 B NpUOMMKEeHUIX XapTpu u Xaptpu - Doxa.



Tema 5. Teopusi cucTeM MHOTHX YaCTHIl U €€ IPUMEHEHNE K
3JIEKTPOHHOMY ra3y 4ac. 6. MeToJ1 caMoCcoriacoBaHHOTO IOJIS.
Jusnextpuaeckuii popmanusm. [[udnekTpudeckoe SJKpaHuPOBaHUE TOYCTHBIX
3apsKCHHBIX MpUMece. UUCIEHHBIE PACUEThl SHEPTUHN KOPPEISALIHH.
DNEeKTPOH-3JIEKTPOHHOE B3auMozeiicTBre. Juanekrpuyeckuii popmanusm Ha
A3bIKE TUarpaMMHON TeXHUKU. Teopema bioxa. 30HbI bpuiuitosHa u
CUMMETPHS KpUCTAILIIA.

Tema 6. @ynkuun baoxa yac. Teopema bioxa. 30Hb1 bpuiuitosHa u
CUMMETpPHS KpUCTAIIA

Tema 7. JIlunaMuKa 3JIEKTPOHOB B MATHUTHOM I10Jie Yac.. CBOOO HBIN
3JIEKTPOH B MarHUTHOM TioJie. D¢ ekt ae ['aaza — Ban Anbdena.
[Tonyknaccuyeckoe pacCMOTPEHHE TUHAMUKH 3JIEKTPOHA B MATHUTHOM IIOJIE.
Tononornyeckue cBOWCTBa OPOUT B MATHUTHOM T10J1e. [[UKITOTpOHHBIIH
pe3oHaHC Ha c(epouIabHBIX SHEPTETUYECKUX TOBEPXHOCTSIX.
MarseToconpoTuBIIeHUE. Y PaBHEHHUE NIEPEHOCA IJIsI MATHETOCOIIPOTUBIICHHUS.
Tema 8. Pacuer 3Heprernyeckux 30H M moBepxuocreit ®epmu yac.. Meron
Burnepa — 3eiity . [Tpubnuxenue nout CBOOOIHBIX 31EKTPOHOB
(0000IIEHHBIN METO/I OPTOTOHATM3UPOBAHHBIX IJIOCKUX BOJIH).

Tema 9. IlosrynpoBOAHMKOBBIE KPUCTAJIbI YaC.. DHEPTETUUECKUE 30HBI,
UUKJIOTPOHHBIN PE30HAHC U MPUMECHBIE COCTOSIHUS. JHEPTETUYECKHUE 30HBI.
[IpumMecHbI€ COCTOSIHMS U YPOBHH JIaH1ay B MOTYyIPOBOJIHUKAX. DKCUTOHBI.

4. CTPYKTYPA U COJAEP)KAHUE NIPAKTUYECKOM YACTH
KYPCA
INPAKTUYECKUE 3AHATUSA

CamocTosiTennbHass padoTa CTYJIEHTOB MPU TMOJATOTOBKE K MPAKTUYECKUM
3aHSATUAM COCTOUT B TIIATEIBHOM M BHUMATEIbHOM U3YUYEHUU JICKLIUI, MaTEpUATIOB
MPOIIEIIETO 3aHATHSL, PEIIEHUN JOMAIIHUX MPAKTUYECKUX 3aJaHU, TOATOTOBKE K
TEOpUM CIEAYIOMIEr0 TMpakTHdeckoro 3aHatus. CamocrosrenbHas pabora
CTYJICHTOB TP TIOATOTOBKE K 3a4e€Ty COCTOMT B YIJIYOJEHHOM W3y4YCHUU
TEOPETUYECKOr0 MaTepualia, MOBTOPEHUHU MPAKTUYECKOrO Marepualia ceMecTpa
(Kypca), pacCMOTPEHUHM B JIUTEPATYPE PEKOMEHIOBAHHBIX HA JICKITUSAX TEM.

B camocTosiTenbHOM paboTe CTYIEHTOB MPEayCMaTPUBAIOTCS CIEAYIOINE
BU/IbI 3aHSITHI:

l. DBeimonHeHue JOMallHUX 3aJaHUM 1O  CIEAyIOled TEeMaTHKE:
MPOCTPAHCTBO U BpeMs B  KJIACCUYECKOM MEXaHHUKE, OTHOCUTEIbHOCTh
MEXaHUYECKOTO JBUKECHHS, CUCTEMA OTCUETA, 33/1aud KHHEMATHUKHU.

2. CamocTosTeNnbHas TPopadoTKa OTAEIBHBIX Pa3/IesioB JIEKIIMOHHOTO Kypca,
BXOSIIUX B MOAYJIM. Hamrcanue KoJIJTIOKBUYMOB.



3. Pemenue 3amady W3 3aJaYHUKOB C TMOCIEAYIOLIEH WX MPOBEPKOMN
IPENO/IaBaATEIIEM.

4. CamocTodTeNbHas padoTa CTYAEHTOB IPU MOATOTOBKE K 3aYETY COCTOUT B
yIIyOJIeHHOM HM3YYeHHH TEOPETUYECKOT0 MaTepraa, MIOBTOPEHUHN MPAKTHUECKOTO
MaTtepuaia cemectpa (Kypca), pacCCMOTPEHHUH B JINTEPAType PEKOMEHI0BAHHBIX Ha
JIEKIUSAX TEM.

PexoMeHaanuu 1Jisi CaMOCTOATEILHOM PA0OTHI CTYJA€HTOB

CamocrosiTenbHas paboTa CTyIeHTa MpeAroaraeT u3y4eHue HEKOTOPBIX TEM
CaMOCTOATEJILHO M OTBETHI HA BOMPOCHI:

INNPAKTUYECKOE 3AHSATHE 1. AkycTuueckue (oHOHBI Yac. 6.
PaccmaTpuBaroTCs TUIIBI XUMHAYECKOM CBA3U M ATOMHOM CTPYKTYPBI
KPUCTAUTMYECKUX TBEPABIX TEN U, B YACTHOCTH, BAXKHEUIIINX
IIOJIyIIPOBOJIHUKOB.

IHPAKTHYECKOE 3AHSATHE 2. ILli1a3MmoHbl, onTu4eckue GOHOHBI U
MOJISIpU3allMOHHBbIE BOJIHBI Yac. 6. PaccMaTpuBaroTCsl ypaBHEHUSI IBHIKCHUS
aTOMOB B KPUCTAJIJIE U X PEIICHHUS, 3aKOH AUCIIEPCUN YIIPYTUX BOJIH,
aKyCTUYECKHE U ONITUYECKHE KOJIEOaHUs1, KBAHTOBaHHUE KOJIEOAHUM, TIOHSTHE
KBa3U4aCTHUIIbI HA ipuMepe GOHOHA.

MPAKTUYECKOE 3AHSATHE 3. Marnounsl 4ac. 6. Paccmarpuatorcst
KBaHTOBaHHUE OJTHOMEPHOM 1enouku. Posib HeuHeHOCTH (KyOuueckuii u 4
HOpsJKa WIEHBl B raMIIbTOHHAHE). Onpeaensercs TemI0eMKOCTh OIHO- IBY- U
TPEXMEPHOMN PELIETOK, BKJIA]] B TEIJIOEMKOCTh OT ONTUYECKUX (POHOHOB.
MNPAKTUYECKOE 3AHSATHE 4. ®epmuonnbie moJis yac. 6. 3amaua
sKkpaHupoBaHus (ypaBHeHue [lyaccona). DkpaHHMpOBaHHE HEBBIPOKIEHHBIM
AJIEKTPOHHBIM Ta3oM. DkpaHupoBaHue 2D snextponamu. KBantoBbie 3 ekt
B 3aj1a4e dKpaHupoBaHus (ppuneneBckue ocruisanun). [1a3smMons! B
TPEXMEPHOM MeETajlIe

IMPAKTUYECKOE 3AHSATHE 5. Teopusi cucteM MHOTHX YaCTHIL Yac. 6.
DnexTpoH-POHOHHOE B3auMo/ieiicTBUe B Mojienu Kponura-Ilennu. DnexkTpoH-
(OHOHHOE B3aUMOIEUCTBUE B MPUOIMKEHUN TYHHEJIbHOTO TAMHJIbTOHUAHA.
DnekTpoH-PpoHOHHOE B3aumojencTere. [1be303pdext

IMPAKTUYECKOE 3AHSTHE 6. ®ynkuuu biaoxa yac. 6. [IpoBoguMocTs
MeTasuia B moaenu [pyne. Bkiaa B MpoBOJMMOCTb OT pacCesHUs Ha PUMECH:
map paguyca R — kimaccuueckast 1 KBaHTOBas 3a7aud. DJIEKTPOH-(POHOHHOE
paccesnue. TemnepatypHas 3aBucuMocTtb. 1D u 2D monenu
IHPAKTHYECKOE 3AHSTHE 7. lunamuka JJ1eKTPOHOB B MATHUTHOM
noJie 4yac. 6. Kunernueckoe ypaBuenue bonbimana

Haiiti mpoBOAUMOCTB 3JIEKTPOHHOTO T'a3a B MPUOIMKEHUN BPEMEHU
penakcauuu. [Tokazars, 4TO €ciiv ANEKTPOHHBIN T'a3 HEBBIPOXK/IEH, a TEIIOBAs



CKOPOCTb 3JIEKTPOHOB 0O0JIbIIIE CKOPOCTHU 3BYKa, TO PACCESTHUE DIIEKTPOHOB Ha
aKyCTHUYECKUX (POHOHAX SIBISIETCS KBa3HMyNpyruM. PemmnTs TuHeapu3oBaHHOE
ypaBHEHME bonbplIMaHa I 3JIEKTPOHOB B HEOJTHOPOJAHOM JJIEKTPUYECKOM
ToJIE.

IHPAKTHYECKOE 3AHSATHE 8. Pacuer 3HepreTu4ecKux 30H
nosepxHocreil ®epmu yac. 6. HailTu KOMIIOHEHTBI TEH30pa JIEKTPUIECKON
MPOBOJIMMOCTH B CJIa0OM MarHUTHOM I10JI€ B MPUOIMKEHUH BPEMEHH
penakcauuu Pemnte 3aauy 1 B nepeMeHHOM MarHuTHOM 1osie OOCyIUTh
3amady 1 B ciaydae 2D 37€KTpOHOB B CHJIBHOM MarHUTHOM T10Ji€ (KBAHTOBBIM
apdext Xomna). [TokazaTe, 4To B peaene HU3KUX TEMIIEPATyp B OJHO30HHOM
NPUOJIMKEHUN MAarHETOCONIPOTUBIIEHUE PABHO HYJIIO.

IHPAKTHYECKOE 3AHSATHE 9. ITosrynpoBOAHMKOBbIE KPUCTAJLJIbI Yac.
6.Haiitu 571eKTpOHHYIO TEINIOEMKOCTh ABYMEpHOTo raza. Hailtu ypoBHuU
DHEPIUU JIEKTPOHOB B KBAHTOBOU IMPOBOJIOKE € IIPSIMOYTOJIBHBIM CIIEKTPOM B
MPUCYTCTBUE 3apsHDKCHHON MTPUMECH. 3anucath raMuiabToHrad PamOsl (criivH-
OpOUTANIBHOE B3aUMO/ICHCTBUE HA U30TPOITHON OPUEHTUPOBAHHOM
MOBEPXHOCTH) M HANTH CIIEKTP 3JIEKTPOHOB. PaccMmarpuBaroTcst aToMHast
CTPYKTYypa U OCOOCHHOCTH SHEPTreTUYECKOT0 CIIEKTPa HEYHOPSAA0UYECHHBIX
(amop(dHBIX) MOTYIIPOBOIHUKOB, INIOTHOCTh COCTOSIHUM U JIOKATU3aIIUs
AJIEKTPOHHBIX COCTOSIHUH, pOJIb OJIMKHETO MOpsIKa B POPMUPOBAHUHU
AJIEKTPOHHOT'O CIIEKTPA HEKPU-CTATUINYECKHUX MTOJIYIIPOBOJHUKOB, CIIEKTPbI
ONTHUYECKOTO IOTJIOLICHUS.

5. CTPYKTYPA, COAEP KAHUE, YHEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSITEJBHOM PABOTBI OBYUAIOIIIUXCS
(u Onnaiin kypca npu Hanuqu)

PexoMeHaanum mo caMmoCTOATEIbLHOM padoTe CTYACHTOB

Ilinan-rpadguk BbINOJHEHHSI CAMOCTOSITE/IbHON PadoThl 0 AUCHUILINHE

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

3amanus ans camocTtosTensHOR | 1-6 Henens 36 CobecenoBanne (YO-1), YcTHbIi
paboThI K pazgeny 1. ompoc (YO-1), Tect (TTP-1)
3amanus A caMocTosATeNnbHON | 7-18 Hexenst 36 Cobecenosanne (YO-1), YcTHbIi
paboTHI K pa3ueny 2. ompoc (YO-1), Tect (TTP-1)

3aganus 1Js caMOCTOSATEJILHOH 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 Pa3JeIOB MPOrpaMMbl 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 00paTHOMN peleTKH

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 pemeTo4HbIX 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 3J1€KTPOHOB B KpUCTAIUIE. DJIEKTPOHHBIN BKIIA]l B TEIIOEMKOCTh
14. 3oHHast cCTpyKTypa KpUCTAILUIOB. MeTaibl, MOTyMETaUIbl, IUAJIEKTPUKH,
MTOJyIPOBOAHUKM.

15. 3onHas cTpykTypa rpadena. Tonosoruueckue u30JIaToPhl.

3ajanus 1JIs CaMOCTOSATEJILHOM padoThI K TeMe 2.

[ToaroroBka KOHCIEKTOB JIEKIIMH, OTBETOB HAa BONPOCHIL. 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. JKCUTOHBI, IJIA3MOHBI.
DnemeHTapHbIe BO30YXKICHHS B TBEPAbIX Tenax. [lomspoHbl

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

CnuH BO BHEIIHEM 10Jie. MarHOHBI.

Kunernueckoe ypaBHenue bosibpliMana. 3JI€KTpONPOBOIHOCTD

Kunernueckoe ypaBuenue bonbiMana. TenmonpoBoIHOCTb.

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

DnexTpoHsl B MarHUTHOM moJie. Dddext Xomna. [[ukmoTpoHHBIN pe30HaHC.
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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Ha Puc. 2 noka3zana 3JeKTpoHHas 30HHas CTpykTypa rpadena. depmueBckas
ckopocth F v BOnu3u Ttouku upaka (22 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 OJHOMEPHOH pemeTku uMeeT BuA 2 sin . 2 ka m a o =

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



6. KOHTPOJIb JOCTHXKEHUSI IIEJIEM KYPCA

MOJ€CJIM OMCaHusd TBEPAOTO
TCl1a

1K -4.1 Beibupaet nporpaMmHoe
oOecricucHre U MPUMEHSET METOIbI

IIPUMEHSIET METO/Ibl IPOCKTUPOBAHUS IPUKIIAJHBIC
[AKEThl IPOrpaMM CYIEPKOMIIBIOTEPHBIX KOMILIEKCOB,

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

Ne Koutponaupyembie Koa u HaumeHoBaHue Pe3yabTarbl 00yyenust OueHouHbIe CpeCTBA
n/n pasaesnbl / TeMbl HHAUKATOPA JOCTHKEHHUST TeKymuii NPOMEKYTOUYHAS
AUCIHUIIINHBI KOMIETCHIHMH KOHTPOJIb arTrecTanus
Paznen Nel KanToBbIE 3HaeT BEIOHMpAeT NporpaMMHOe oOecrieueHue U CoOecenoBanue Ox3ameH. Bompocst

1-5.

Paznen Ne2 OcHoBHEIE
KBAaHTOBEIC YpaBHCHHS B
(hu3nKe TBEpAOTO TEIa

MIPOEKTUPOBAHUS IPUKJIIAHbIE YMeet BEIOMpaeT mporpaMMHOE oOecrieueHre U Tecr (I1P-1)
MAKEThI POrpamMm MPUMEHSIET METO/Ibl IPOEKTUPOBAHUS IPUKJIIaHbIE
CYNEPKOMITBIOTEPHBIX KOMIIEKCOB, | MAKETHI IPOrpaMM CYNEPKOMIBIOTEPHBIX KOMILIEKCOB
napajuiesIbHbIX 1 MHOTOTIOTOYHBIX BrnaneeT HaBBIKaMu BBIOOpA MPOTPaMMHOE
KOZoB oOecrieyeHue U MPUMEHAET METO/IbI IPOEKTUPOBAHUS
MIPUKJIaIHBIE TIAKETHI IPOrpaMM CyTIEPKOMITBIOTEPHBIX
KOMILJICKCOB
3HaeT, Kak MPOBOJUTH MEPBUYHBINA TOUCK CobecenoBanune Dx3ameH Bonpocsl

[IK -4.2 ITpoektupyer
TEXHOJIOTUYECKHE TIPOLIECCHI
pa3paboTKH MAKETOB MPOTPAMM
CYTIEpKOMITBIOTEPHBIX KOMILIEKCOB,
MapajyieNIbHBIX U MHOTONOTOYHBIX
KOJIOB

I/IH(i)OpMaI_II/II/I 10 BaHaHHOﬁ TEMATHKEC (B TOM YHCJIC, C
HCIIOJIb30BaHMEM MATEHTHBIX 0a3 ,Z[aHHBIX)

YMeeT MpoBOANTH NMEPBUYHBII MOUCK HHPOPMALIHUH T10
3aJ]aHHO TeMaTHKe (B TOM YHCIIE, C MCIOIb30BaHUEM
MaTeHTHBIX 0a3 TaHHbIX)

BrnaneeT HaBBIKaMU IEPBUYHOTO MTOUCKA M aHAJIN3A
nHGOPMALIUH 110 3aJaHHOM TeMaTHKe (B TOM YHCIIE, C
HCTIONIb30BaHUEM MATEHTHHIX 0a3 JaHHBIX)

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

6-16

TumoBble KOHTPOJBHBIE 3aJaHUS, METOJWYECKHME MATEPHUANIBI, ONPEACIIIOIINE MPOLEAYypPbl OLECHMBAHWA 3HAHUN, YMEHUU H

HAaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIBbHOCTH, a4 TAKIKC KPUTCPHUHU U ITOKA3ATCIIN, HCO6XOI[I/IMBIG JJIA OOCHKU 3H21HPII>1, YMeHHﬁ, HAaBBIKOB

U XapaKTepU3yoIre pe3yabTaThl 00yUueHus, 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 tBepgoro tema". 1 u 2 tom,1979. M3a-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 ."Beaenune B ¢usuky ceepxnpoBoaumoctu". 2000. ML HMO,
Mockaa.

8. OcHOBBI (PM3UKU KOHIEHCUPOBAHHOTO COCTOSIHUSI BEILIECTBA : yueOHOe mocodue
mis By3oB / E. B. babkun, U. Kpayc, I'. T'ocmanoBa ; CuOupckuit
rOCyJJapCTBEHHBIN a’pokocMuuecknii yHuBepcuteT. Kpacnosipck : [M3a-Bo
Culupckoro aspokocMuueckoro yuusepcurera] , 2007,227 c.


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

9. OcHoOBBI (PM3MKU KOHIEHCUPOBAHHOI'O COCTOSIHMSI BEILIECTBA : yueOHOE Iocooue
mis By3oB / E. B. babkun, U. Kpayc, I'. T'ocmanoBa ; CuOupckuit
roCyJapCTBEHHBIA a’poKocMUYecKHuil yHuBepcuTeT. Kpachosipck : [M31-Bo
Culupckoro aspokocMuueckoro yuusepcurera] , 2007,227 c.

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

11.OcHOBBI (HPM3UKN KOHACHCUPOBAHHOTO COCTOSIHUSA : [yueOHoe nmocobue] / FO. B.
[TetpoB Honronpyausiii : 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 JIJIS JAJbHEUIIICH CaMOCTOSITEILHOM PabOThI
CTYJICHTOB.

Baxnoii siBnsieTcst camocTosiTenbHast pabota 1o Kypcey. B xoze 31oi paboThl CTYICHTBI
OTOMparOT HEOOXOAMMBIIM MaTepHal IO U3y4aeMOMY BOMPOCY U aHATU3UPYIOT €T0.
Meronuueckre yka3zaHus [0 C1aue 3a4eTa.

3a4eThl NPUHUMAIOTCA BEAYIIMM Ipenoasatenem. [Ipu 0obIIoM KOITMYeCTBE rpyI
y OJIHOTO TIPErojaBaTeNis WK MpU OOJBIION YMCICHHOCTH TIOTOKA MO PACTIOPSHKEHHIO
3aBeqytomiero kadeapoit  (3aMecturens AupekTopa  (wimana mno  y4yeOHOM |
BOCIIUTATENIbHOW ~ pa0OTe) JOMyCKaeTcsi TMPUBIICUYCHHE B  TOMOIL  BEAYyIIEMY
MPENoAaBaTeNto APYTHX MPENoIaBaTelieH.

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

Bo Bpemst ipoBeieHnsT 3a4eTa CTYJICHTHI MOTYT TIOJIK30BaThCs paboveii mporpamMmoit
y4eOHOM TUCIUIUIMHBI, @ TAKKe C paspeleHus MPenoaaBaresis, MPOBOJIAIIETO 3ayeT,



CMPABOYHOM JIMTEPATYPOU U APYTUMH MOCOOUSIMHU (YUeOHHKaMH, YIeOHBIMU TTOCOOHSMH,
PEKOMEHIOBAHHOM JINTEPATypOM U T.I1.).
3aueTHbIE BEIOMOCTH SIBJISIOTCS OCHOBHBIMU TEPBUYHBIMU JOKYMEHTAMH TIO0 Y4YeTy
YCIEBAEMOCTH CTYJICHTOB. AJIMUHUCTPATOphl 0Opa30BaTebHBIX MPOrpaMM 10 Hadaia
NpOLETYphl MPUEMa 3aYETOB M 9K3aMEHOB (hOPMHUPYIOT 3a4E€THO-IK3aMEHAIIMOHHBIE
BEJIOMOCTH.

[Ipu siBke Ha SK3aMEHBI W 3a4€Thl CTYAEHTHI 0OS3aHbI UMETh MpPU ceOe 3aU4eTHYIO
KHIDKKY, KOTOPYIO OHH TIPETbSIBIISIIOT SK3aMEHATOPY.
[NperiofaBaresnb 3aMoiHsIeT COOTBETCTBYIOMIME rpadbl 3a4eTHOW KHIDKKH CTyZEHTa, a
MMEHHO: Ha3BaHHE AWCLMIUIMHBI 3alMCHIBACTCS TOJHOCTHIO, 0€3 COKpAllleHHH, B
COOTBETCTBHH C Y4EOHBIM [LJIAHOM, TakKe YKa3bIBACTCs (paMIIINS PETIOAABATENIS, OLICHKA,
Jiata, 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 KHIKKY CTy/J€HTa M B SK3aMEHAIMOHHYIO BEIOMOCTb BHOCSATCS TOJIBKO
TIOJIO’KUTEITbHBIE  OLICHKH, HEY/IOBJICTBOPUTENIBHBIE OLEHKA BHOCSTCS TOJIBKO B
AK3aMEHAIIMOHHYIO BeIOMOCTb. [Ipy 3amonHeHnn BeIOMOCTH HE IOITYCKAOTCSl TPOYEPKH
WM He3anoyHeHHble Tpadbl. HesBka cryneHTa Ha 3ader 0e3 yBaKUTEIbHOM MPUYMHBI
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 OIICHKOM, UMEET MPaBO B TCUCHUE CIIETYOIIECTO
pabouero JHsA TOAATh 3asiBIEHME, coryacoBaHHoe ¢ pykoBogureneM OOIIL, Ha ums
mupektopa [lkons! (Pumana) ¢ mpockOoit 0 epecaaye 3k3amMeHa koMuccuu. B cimydae
00OCHOBaHHOCTH TIOIAHHOTO 3asBJIeHUs TupeKTop LLIKoIbI co3AaeT KOMUCCHIO B COCTaBe
He MeHee 3 mpodMIbHBIX MperojaBaresell Mo CooTBeTCTBYoMIeH 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
KpUCTAIIa; OCHOBHBIE TPUOJIKEHUS] 30HHOW TEOPHHM KPUCTAIUIOB, OCOOEHHOCTH
HHEPrEeTUYECKOT0 CMEKTpa AJIEKTPOHA B KpUCTalie, NMOHSTHE 3()(EKTUBHON Macchl,
KJIaCCU(PMKALIMIO TBEPIBIX TEJl HA METALIbI, MOJYIPOBOIHUKU U JAUAIEKTPUKU 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 MOJIYNPOBOJAHUKAX M METAIIE;



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 MarHETHKOB.

B pe3ymbrate W3ydeHWs] UCHMIUIMHBI CTYICHT JOJDKEH YMETh OCYILECTBISATH
METOZIOJIOTUYECKOe  OOOCHOBAHHME — HAYyYHOTO

HCCHCHOB&TGHBCKOﬁ COBpPCMCHHBIC

HUCCIICAOBAHM,

HAYy4IHBIC MCTObI
KHHCTHYCCKHUC U TCPMOINHAMUYICCKUC XAPAKTCPUCTUKH KBAHTOBOI'O 3JICKTPOHHOI'O I'a3a,

UCTIOJIb30BaTh B
pabote PaCCUUTHIBATH
HAXOJIUTh CHEKTP JIOKATM30BAHHBIX COCTOSTHUMA METOJIAMH TEOPHUX BO3MYILICHUI.
CTynIeHT T0KEeH OBJIaAeTh MPUHIMIIAMU pacuyeTa KWHETUUECKUX U TePMOMHAMIYECKHX
XapaKTEepUCTUK TBEPAOrO Tea; METOAaMH pacuera KoJeOaHWH AaTOMHOM pelIeTKY;
OIKCBHIBATh AJIEKTPOHHBIE COCTOSIHMS B KOHJCHCHPOBAHHBIX Cpellax; MeTolaMu
UCTIOJIB3YIOIINE TIPE/ICTABICHHE BTOPUMYHOTO KBAHTOBAaHMS; METOJaMH KBAHTOBOM
MEXaHUKH B TIPUJIOKEHHUH K 33/1a4aM (PH3UKU KOHACHCUPOBAHHBIX COCTOSTHUIA.
9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
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 MaTepUaIbHO-TEXHUYECKOTO M MPOrPaMMHOrO 00OECIeUeHUs
JTUCHUTUTUHBI 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 aytuTopusi 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))



MHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUICKOM ®EJIEPAIIN

CDezLepanLHoe TrocyaapCTBEHHOC aBTOHOMHOE 06p330BaTeJ'II)HOG YUPECIKACHUE BBICHICTO 06pa30BaHI/IH
«/{aabHeBOCTOUYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

UHCTUTYT HAYKOEMKHMX TEXHOJIOTUI U IEPEJIOBBIX MATEPUAJIOB (PUJTHAJIA)

®OHJA ONEHOYHbLIX CPEJICTB
BbicokoypoBHEeBOE NPOrpaMMHUpPOBaHNe B MAKeTAX MPUKJIAIHBIX IPOTPAMM
JJIS1 BBIYMCJIEHUSA U3 NEePBbIX NPUHIMUIIOB
IIporpamma marucTpaTypsbl
1o HanpapJieHUu10 NoaAroroBku 03.04.02 ®dusuka,

npodpuiab «BerunciaurenbHas GU3NKa 1 KBAHTOBbIE TEXHOJIOTHU (COBMECTHO
¢ MOTHN)»

BaaauBocTok
2022



HepequL (l)OpM OLCHUBAHMSA, IPUMEHACMBIX HA PA3JIUYHBIX 3Tanax (l)OpMI/IPOBaHI/IH KOMHeTeHHHﬁ B X01¢ 0CBOCHUSA
AUCHUIIIMHBI / MOaYyJIsd

MOJCIN ONHMCAHUA TBEPAOTO
TCl1a

1K -4.1 BeiOupaeT mporpaMMHoOe
oOecrieucHre U MPUMEHSIET METOIbI

IPUMEHSET METOIbI IPOCKTUPOBAHMS IPUKJIIAHBIC
[AKEThl IPOrpaMM CYIEPKOMIIBIOTEPHBIX KOMILIEKCOB,

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

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 BEIOMpAET MPOrpaMMHOE 00ECTICYCHUE H CoOecenoBanue Ok3ameH. Bonpockt

1-5.

Paznen Ne2 OcHoBHEIE
KBAaHTOBEIC YpaBHCHUS B
(hu3nKe TBEpAOTO TEIA

MIPOEKTUPOBAHMS IPUKIIATHBIE YMeeT BBIOUpaeT mporpaMMHoe obecredeHue u Tecr (TIP-1)
MaKeThl MPOTrpamMm MPUMEHSIET METO/IbI MPOSKTHUPOBAHUS MPUKJIIATHBIE
CYNEepKOMITLIOTEPHBIX KOMILIEKCOB, | MAaKEeThl MPOTpaMM CYNEePKOMIBIOTEPHBIX KOMILIEKCOB
TapajuIelbHBIX 1 MHOTOTIOTOYHBIX BrnaneeT HaBBIKaMu BBIOOpA IPOTPAMMHOE
KOZIOB obecriedeHNE 1 IPUMEHSIET METOBI IPOSKTUPOBAHHUS
MIPUKIIAIHBIC TIAKETHI IPOTPaMM CYTIEPKOMITBIOTEPHBIX
KOMILIEKCOB
3HaeT, Kak MPOBOJUTH MEPBUYHBINA TOUCK CobecenoBanune Dx3ameH Bonpocsl

[1K -4.2 IIpoexTupyet
TEXHOJIOTUUECKHE TIPOLIECCHI
pa3paboTKH MAKETOB NMPOTPAMM
CYTIEpKOMITBIOTEPHBIX KOMILIEKCOB,
TIapauIeIbHBIX ¥ MHOTOIIOTOYHBIX
KOJIOB

nHGOPMALIUH 110 3aJaHHOM TeMaTHKe (B TOM YHCIIE, C
HCTIONIb30BaHUEM MATEHTHHIX 0a3 JaHHBIX)

YMeeT npoBOAUTH MEPBUYHBIN MOUCK HHPOPMAIIHMH 10
3aJJaHHOM TeMaTHKe (B TOM YHCJIE, C HCIIOIb30BAHUEM
MATCHTHBIX 0a3 JaHHBIX )

BrnaneeT HaBBIKaMU IEPBUYHOTO MTOUCKA M aHAJIN3A
nHGOPMALIUH 110 3aJaHHOM TeMaTHKe (B TOM YHCIIe, C
HCTIONIb30BaHUEM MaTEHTHBIX 0a3 JaHHBIX)

(YO-1), Ycrnsrit
ompoc (YO-1),
Tecr (ITIP-1)

6-16

OueHo4YHbIe CPeACTBA sl TEKYIIEro KOHTPOJIs
ITepeBon onenku u3 100-0anapHOM B 4eThIPEXOAILHYIO MPOU3BOAUTCS CIAEAYIOITUM 00pa3oM:
- oTiuyHO — OoT 80 10 110 GanoB (Bkirovast 10 moonpuTenbHbBIX 0aIoB);

- xopoio — ot 60 10 79 6amoB;

- YIOBJIETBOPUTEILHO — OT 45 110 59 6anios;
- HEYIOBJIETBOPUTEIHHO — MEHee 45 OaJlioB.




Kpurepuu ouenku (B 6amnax):
- 25-30 GayI0B BBICTABISIETCA CTYACHTY, €CJIU CTYACHT J1aj [OJIHbIE, pa3BEPHYThIE OTBETHI HA BCE TEOPETUYECKHE BOIPOCHI
ounera, MPOJEMOHCTPUPOBAT 3HAHUE (DYHKIIMOHAIBHBIX BO3MOXHOCTEH, TEPMUHOJIOTHH, OCHOBHBIX 2JIEMEHTOB, YMEHHE
MPUMEHSATH TEOPETUYECKHE 3HAHUS TP BBINOJHEHUHU NPAKTUYECKUX 3aaHnid. CTyAeHT 0e3 3aTpyJHEHUI OTBETHII HA BCE
JOTOJIHUTENbHBIE BOIPOCHI. [IpakTHueckas 4acTh pabOThI BBIIIOJHEHA MTOJHOCTHIO 0€3 HETOYHOCTEN U OIIMOOK;
- 17-24 6anioB BBICTABIAETCS CTYJIEHTY, €CJIM CTYJEHT PACKPbLJI B OCHOBHOM TEOPETUUYECKUE BOIIPOCHI, OJTHAKO JOIYIIIECHBI
HETOYHOCTH B OIPEAEICHUN OCHOBHBIX NMOHATHI. [Ipy 0TBETE Ha TOMOIHUTEIBHBIE BOIIPOCHI JOIYIIEHBI HEOOJIbIINE
HETOYHOCTU. [Ipy BBINMOIHEHUH MTPaKTUUYECKON YacTy pabOThI JONMYIIEHbl HECYIIECTBEHHBIE OLINOKY;
- 10-16 6anioB BhICTABIAETCS CTYJEHTY, €CJIM IPU OTBETE HA TEOPETUUECKHUE BOIPOCHI CTYIEHTOM JOMYIIEHO HECKOJIBKO
CYILLECTBEHHBIX OIIMOOK B TOJJKOBAaHUU OCHOBHBIX MOHATHUH. JIOTMKa 1 OJTHOTA OTBETA CTPAJIAI0T 3aMETHBIMH U3bSHAMHU.
3aMeTHBbI Tpo0eIbl B 3HAHUU OCHOBHBIX METOJOB. TeopeThuueckre BOIPOCH! B LEIOM U3JI0KEHBI JOCTATOYHO, HO € IIPOIyCKaMu
Mmatepuaina. iMeroTcs NpuHIMIHAIbHbIE OIIMOKHY B JIOTHKE MOCTPOSHUS OTBETa Ha Boripoc. CTy/IEHT He pelini 3a7a4y Wid Ipu
PELIEHUH TONYIIEHbI IpyOble OIINOKY;
- 1-10 GanIoB BBICTABIISETCS CTYJAEHTY, €CIIM OTBET Ha TEOPETUYECKHE BOIIPOCHI
CBUJIETEIBCTBYET O HEMOHUMAHUU U KpailHE HEMOJIHOM 3HAHUHM OCHOBHBIX MOHATUH U MeTOJI0B. OOHApyKUBAETCS OTCYTCTBUE
HaBBIKOB MPUMEHEHHUS TEOPETHUECKUX 3HAHUI MPU BBIITOJIHEHUH NMPAKTHUECKUX 3aaHuid. CTyJIEHT HE CMOT OTBETUTh HU Ha
OJIMH JOTIOJHUTENbHBINA BOIIPOC.
OueHoYHbIE CPEACTBA ISl POMEKYTOYHOM aTTeCTAUMHU

Koa m HauMeHOBaHHe
HHIMKATOpPA
JOCTHIKEHHS

KOMIIETEeHIIHHU

PesyabTaTnl 00yueHus

Ixana oueHUBaHUS MPOMEKYTOYHON aTTeCTALMHU

HeynoBiieTBopuTeIbH
0

YaoBieTBopuTeNbH
0

Xopowo

OT1In4HO

[IK -4.1 Anamu3upyet
CIIOCOOBI OIIPENICIICHUS
BUJIOB U THUTIOB
npodeccroHaNbHBIX 33134,
CTPYKTYPHUPOBAHUS 3324
Pa3IMYHbIX TPy

3HaeT BEIOMpaeT MporpaMMHOe
obecrieyeHne U MPUMEHSIET METOBI
MPOEKTHPOBAHHMS TIPUKIIAIHBIE MTAKEThI
MpOrpamMM CYHEPKOMIBIOTEPHBIX
KOMIUIEKCOB,

He 3naer BeIOMpaer
MIPOrpaMMHOE
obecrieueHne ¥ IPUMEHSIET
METO/IbI IPOEKTUPOBAHUS
MIPUKJIATHBIE TTAKETHI
MIporpamMm
CYTIepKOMIBIOTEPHBIX
KOMIUIEKCOB,

3HaeT OCHOBHBIE
METOBI HaAyYIHBIX
9KCHEPUMCHTAIBHBIX H
TEOPETHICCKHUX
buznyeckux
HCCJIeIOBAHMM,
COBPEMCHHYO
npubopHyto 6a3y u

3HaeT METO/Ibl HAYYHBIX
IKCIIEPUMEHTAIBHBIX U
TEOPETUICCKHUX
(usndeckux
HCCIICOBAHMM,
COBPEMEHHY IO
npubopHyto 6a3y u

3HaeT, KaK MPOBOJIUTH
MIEPBUYHBIH ITOUCK
nHpopmanuu mo
3aJJaHHOM TeMaTuKe (B
TOM YHCJIE, C
HCIIOJIE30BAHUEM
MMaTEHTHBIX 0a3
JIaHHBIX )




HHPOPMALNOHHBIC
TEXHOJIOTUH

WHPOPMALNOHHBIE
TEXHOJIOTUH

YMeeT BBIOMpaeT MporpaMMHOE
obecrieueHne ¥ IPUMEHSIET METObI
MPOEKTHPOBAHMS TPHKIIAIHBIC TAKETHI
MPOTPaMM CYHEPKOMIBIOTEPHBIX
KOMIUIEKCOB

He ymeet BeiOupaet
IPOrpaMMHOE
o0ecriedeHre U IPUMEHSET
METO/Ibl IPOEKTHPOBAHHUS
MIPUKJIaHbIC TTAKETHI
porpamMmm
CYIEPKOMIIBIOTEPHBIX
KOMIUIEKCOB

YMeeT npuMeHATh
TOJIBKO OCHOBHBIE
METO/Ibl HAyYHBIX
9KCTIEPUMEHTAIIbHBIX U
TEOPETUYECKUX
¢du3ngecKnx
HCCIIEIOBAHUH,
COBPEMEHHYO
npuOopHYto 0azy u
nH(pOpMaHOHHbIE
TEXHOJIOTHH

YMeer xopouio
MIPUMEHSTH METOJIBI
HaY4HBIX
9KCIIEPUMEHTAIBHBIX U
TEOPETUYECKUX
¢u3mIecKux
HCCJICTIOBaHUH,
COBPEMEHHYIO
puOOpHYIO 0azy u
nH(pOpMannoOHHbIE
TEXHOJIOTHH

YMeeT npoBOIUTh
NIEPBUYHBIN MOUCK
nHPOPMALINH TI0
3aJaHHOM TeMaTHKe (B
TOM 4HCIIE, C
HCTIONB30BaHUEM
MaTeHTHBIX 0a3
JTAaHHBIX)

BnaneeT HaBbIKaMu BeIOOpA
MporpaMMHOE obecreueHne u
MPUMEHSIET METO/IbI TPOCKTHPOBAHUS
MPUKJIAIHBIC TTAKETHI MPOrPaMM
CYNEPKOMITBIOTEPHBIX KOMILIEKCOB

He BnageeT HaBbIKaMu
BEIOOpA MpOrpaMMHOE
obecriedeHrE U IPUMEHSET
METOIBI TIPOCKTUPOBAHHS
MIPUKIIATHBIC TTAKETHI
porpamMm
CYMEepPKOMIBIOTEPHBIX
KOMILJIEKCOB

Bnageer ocCHOBHBIMU
HaBBIKAMU aHaIIU3a U
BBIOOpa METOJIOB
Hay4HBIX
9KCTIEPUMEHTAIBHBIX U
TEOPETHYECKUX
¢du3ngeckux
HCCIIeJOBAaHHM,
COBPEMEHHYIO
npubOpHYO 0a3y u
nHPOPMALMOHHBIE
TEXHOJIOTUH

Bnaneer HaBbikamu
aHanu3a 1 BeIOOpa
METOIOB Hay4HBIX
SKCIEPUMCHTANBHBIX H
TEOPETUICCKHUX
(uznIeckux
HCCJIeIOBaHUH,
COBPEMCHHYIO
npubopHyto 6a3y u
UH(OpPMALMOHHBIE
TEXHOJOTHH

Bnaneer HaBbikamMu
MIEPBUYHOTO TIOVCKA U
aHanmm3a HH}opMaIm
110 3aJJaHHOI TEMATHKE
(B TOM umCIHIE, C
HCIIOJIb30BaHUEM
MMaTEeHTHBIX 0a3
JIaHHBIX )

IIK -4.2 Beibupaet
HanOosee 3¢ eKTHBHbIC
METO/Ibl PEIICHNS] OCHOBHBIX
THIIOB 337134,
BCTpeyarouuxcs B Gpusnke

3HaeT, KaKk MPOBOIUTH NEPBUYHBIHA
MOUCK HH(OPMAIIKH 110 331aHHOI
TeMaTuke (B TOM 4HCIe, C
MCIIOJIb30BaHHUEM ITATEHTHBIX 0a3
JIaHHBIX )

He 3naer, kak mpoBoANTb
TIepBUYHBII MTONUCK
nH}popManuy 1o 3a1aHHOH
TeMaTuke (B TOM YHCIIE, C
HCTIOTb30BaHUEM
MIATeHTHBIX 0a3 TaHHBIX)

3HaeT, KaKk MPOBOAUTH
0a30BBIi IEPBUIHBII
MIONCK MH(OPMAIIHH 110
3a7aHHOM TeMaTHKe (B
TOM 4YHCIIe, C
HCTIONE30BaHUEM
MaTEeHTHBIX 0a3
JIaHHBIX )

3HaeT, KaK MPOBOAUTH
OCHOBHOH NEepBUYHBIN
MTOUCK MH(OPMALIHH TI0
3aJ]aHHOH TeMaTHKe (B
TOM 4HCIIE, C
HCTIOJTb30BaHUEM
MATeHTHBIX 0a3 TaHHBIX)

3HaeT, KaKk MPOBOAUTH
MIEPBUYHBIH MTONUCK
HHPOPMALIIH 110
3aJ]aHHOH TeMaTHKe (B
TOM YHCIIe, C
HCTIONBE30BaHUEM
MIATeHTHBIX 0a3
JTAaHHBIX )

Vmeer MIpOBOAUTH HCpBI/I‘IHHﬁ IIOUCK
I/IH(I)OpMaHI/II/I o 3aHaHHOﬁ TEMATHKE

He ymeer npoBoxuth
TIEpPBUYHBII ITONUCK

VYMmeer npoBOAUTH
0a30BbIil IEpPBUYHBII

YMmeer npoBoAUT
OCHOBHOM NEepBUYHBII

YMeer npoBOAUTH
MIEPBUYHBII MTOUCK




(B TOM YHCIIE, C HCIIOJIB30BAHUEM
MATCHTHBIX 0a3 JaHHBIX )

“HPOPMALINH TI0 33JaHHON
TeMaTuke (B TOM 9HCIIE, C
HCIIOIb30BaHHEM
MIATEHTHBIX 0a3 JaHHbIX)

TIOVCK HH(DOPMAITUH 110
3aJlaHHOM TeMaTHuke (B
TOM YHCJIE, C
HCIIOJIb30BaHUEM
[MaTEHTHEIX 0a3
JIAaHHBIX )

MTOUCK MHPOPMAIIUH T10
3aIaHHOW TeMaTHuKe (B
TOM YHCIIE, C
HCIOJIb30BaHUEM
MaTEeHTHBIX 0a3 JaHHBIX )

nHPOPMALINH TI0
3aJIaHHON TeMaTuke (B
TOM YHCJIE, C
HCIIOIb30BaAHHEM
[MaTEeHTHEIX 0a3
JIaHHBIX )

Brnageer HaBEIKAaMH IEPBUIHOTO
MIOVCKA ¥ aHAJIN3a MH()OPMAITIH 10
3a/IaHHOM TeMaTuke (B TOM YHCIIE, C
HCIIOJIb30BaHMEM MATEHTHBIX 0a3
JIAHHBIX )

He Bnameet HaBbIKaMHU
MEPBUYHOTO MOMCKA U
aHanu3a MHPOPMAIUH 110
3aJJaHHOM TeMaTuke (B TOM
YHUCIIE, C UCITOJIE30BAHHEM
MaTESHTHBIX 0a3 JaHHBIX )

Braneer HaBbIKaMu
6a30BOTO MEPBUYHOTO
TIOWCKa W aHaIN3a
HHPOPMALIIH T10
3a7aHHOM TeMaTHKe (B
TOM YHCIIE, C
UCIIOJIb30BaHHEM
MaTeHTHBIX 0a3
JIAaHHBIX )

Brnaneer HaBbIKaMH
OCHOBHOT'O TIEPBUYHOTO
TIONCKA U aHaJIN3a
HHPOPMALIUH TI0
3aJ]aHHOH TeMaTHKe (B
TOM YHCIIE, C
UCTIOJIB30BaHHEM
NaTeHTHBIX 0a3 TaHHBIX)

Brnajeet HaBBIKaMU
MEPBUYHOTO MOKCKA U
aHanu3a MHGOpMaLUK
10 3aJJaHHON TeMaTHKe
(B ToM umcIe, C
HCIIOJIE30BaHUEM
MMaTeHTHBIX 0a3
JIaHHBIX )

Cnoucoxk BOIpocoB K DK3aMEHY

1. Bextop TpaHcusiiuu, penieTka, 6asuc.

2. JIByXMepHbI€ KPUCTAIUIbL: 3JIEMEHTApHAs U MPUMUTUBHAS STYEHKH, pelieTKu bpaBe 11t IByXMEpPHBIX KPUCTAJIJIOB.

3. TpexMmepHble KpUCTAILIbI, pelIeTKH bpaBe 11 TpexmepHbIX kpucTaiioB. MHaekcel Musiepa u 0003HaueHre HarpaBieHU .

4. TIpocThie KpUCTAIUIMUECKUE CTPYKTYPBhI: KyOudecKasi rpaHelIeHTPUPOBAHHAS U TE€KCArOHAJIbHAS C TJIOTHON YITaKOBKOM;

CTPYKTypa ajiMa3a 1 XJIOPUCTOTO HaTpPHs.

5. AHuzoTtponus TBepAbIX Tel. SBnenue nonumopdusma. Knaccudukanus TUIOB CBS3U B KpUCTAJIIaX: HOHHBIE, KOBAJICHTHBIE,

MCTAJUIMYCCKUC U MOJICKYJIIPHBIC KPUCTAJLIBI.

6. 3akoH bparra. DkcriepruMeHTaNbHbIE METOABI UCCIIEIOBAHUS CTPYKTYPBI TBEPIBIX TEI: METO JIays, METON BpalieHUs

KpUCTAJLJ1a, IIOPOIIKOBBINM METOL.

7. Mozaunynas ctpykrypa. [Ipumecu. ATOMBI B MEXKJI0OY3TUAX U BAKAHCHH.




8. PaBHOBecHast kKoHIleHTpanus AedekToB. Jucnokanuu.

9. OcHOBHbIE TapaMeTphl yIpyrux BoH. COOTHOILIEHUS JUCTIEPCUH JIJIsl yIPYTUX BOJIH B OJJHOMEPHON KPUCTATUIMYECKON
IIEMIOYKE, COCTOSIICH U3 OJITMHAKOBBIX aTOMOB U U3 aTOMOB 2-X BUJIOB.

10. AKyCTHYECKUE U ONITUIECKHE BETBH KOJICOAHMIA I OTHOMEPHBIX M TPEXMEPHBIX KPUCTAILIOB. AKYCTHYECKUE M ONITHYECKUE
(OHOHBI.

11. O6parnas pemietka. 3oubl bprnosna. 3akon Jronounra-I1Tu, moaens DiHimTeitHa. JlebaeBckasi TeOpUs TEIIIOEMKOCTH
pPELIETKHU.

12. TennoeMKOCTh 3JEKTPOHOB IMTPOBOJIUMOCTH B METaJIax. TermmonpoBOJHOCTh TBEPIBIX TE.

13. CBoOoaHbIH A5ekTpoHHBIHN ra3 ®epmu (0JHOMEPHBIN ciydaii). Dueprus ®epmu, hyukuus pactpeaenenus Oepmu-/Iupaka.
CB0OOOAHBIN ANEKTPOHHBIN T'a3 B TpexMepHoM citydae. [ToBepxHocTs (chepa) Depmu.

14. DnexTponpoBoAHOCTH U 3akOoH OMma. TemnonpoBogHOCTh METAIOB, 3ak0oH Bunemana®panua. [IpuunHbl nosiBneHus
3aMpenieHHbIX 30H Ha OCHOBE PACCMOTPEHHUSI OPATTOBCKOTO OTPAXKEHUS SJICKTPOHHBIX BOJIH.

15. MeTtanibl, NOIYNPOBOIHUKHU U IUSJIEKTPUKH C TOUKHU 3PEHUSI 30HHOU Teopuu. BoHOBbIE (DyHKLIMM 3JEKTPOHA B
nepuoanveckoi pemnietke. Cxema MpuBeICHHBIX 30H. Dd(PeKTuBHAS Macca 2JIEKTpoHa, IbIpKkU. COOCTBEHHAs! TPOBOAUMOCTD.
3akoH aeiicTByromux Macc. KonueHTpaius coOCTBeHHbIX HOocuTenel. CTpyKTypa S3HEpreTHYecKrX 30H (Ha puMepe repMaHus).
[{UKIIOTPOHHBIN PE30HAHC B MTOJIYIIPOBOJHUKAX

16. DdbdexTuBHas Macca 2JIeKTpoHa, IbIpkU. CoOCTBEHHAsI MPOBOJIMMOCTbh. 3aKOH JIEUCTBYIOMMX Macc. KoHlleHTpaius
coOcTBeHHBIX HOocHuTeNelH. CTPYKTypa SHEPreTHYECKUX 30H (Ha mpuMepe repManus). [ [MKIIOTpOHHBIN pe30HaHC B
MOJTYTTPOBOTHUKAX.

KomriekT TecToB (TECTOBBIX 3a7jaHUM)

o auciuiinae «KBanToBasi Teopusi TBEPAOTO TeIay



1. ComocraBsbTte ...

1. MoHHas cBsI3b a. CBSA3b OCYILECTBIISIIONIASACS TTOCPEICTBOM
KJIACCUYECKOM 3JIEKTPOHHOM Maphl, SJIEKTPOH KYpCUPYET
MEXy IBYMSI aTOMaMH.

2. KoBanenTHas cBsI3b b. CBSI3b NMEIOIIEE CXOACTBO C KOBAJICHTHOM, T.K. B
OCHOBE JICKHUT 0000IIECCTBIICHNE BHCITHUX BaJICHTHBIX
3JIEKTPOHOB — TOJILKO aTOMOB BCEH PEIIETKHU.

3. Meramnnueckas CBs3b C. CBSI3b, 00YCJIOBICHHAs] B OCHOBHOM
AJIEKTPOCTATUUECKUM B3aUMOJICHCTBUEM

MIPOTUBOIOJIOKHO 3aPSKEHHBIX HOHOB

Otser: 1-c, 2-a, 3-b

2. YpasHenue Jlays

a)

a’S” = 2casinf = hA

b™S” = 2bBsinb = kA

c’S” =2aysinf =11}

b)



a’S” = 2aasind = hA
b™S” = 2bBsing = kA
c’S”=2cysinf =11}
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c)

a’S” = 2aacos6 = hA
b”S” =2bBcosh = kA
c’S”=2cycosf =11}
d)

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

}

Otset: b

3. OOBIYHBIM MCETOAOM OIIMCAHUS ITOJIOKECHHUA ITIIOCKOCTU B KpHCTaHHquCKOﬁ PELICTKE
ABJIAKOTCA

I meron Kpamepa



2 meron ['aycca

3 unnekcsl Musiepa

4 yanexchl XOKUHTa

OtBeT: C

4. pazoBas CKOPOCTh

a) wp=x=hc

b) wd =

)

q

=cA

C) wh =x =wc= hc

d) wdp =x =wq=vA

Otser: d

5. Yucno GoHOHOB B TBEPAOM TeJi€ HE MOCTOSTHHO. DOHOHOB ...
a) TeM OoJibllie, YeM HIDKE TeMIIepaTypa, a IpH NPUOIMKEHUH UX K HYJIIO UX YUCIIO
TaK)Xe CTPEMUTCS K HYJIIO.

b) Tem Oosibliie, YeM HIKE TEMIIEpaTypa, a IpU NPUOIMKEHUN UX K HYJIIO KX YUCIIO



CTPEMUTCS K OECKOHEYHOCTH.

c) TeM OoJibllle, YeM BBIIIE TEMIIEpPaTypa, a MPU MPUOIMKEHUU UX K HYJIO UX YHUCIIO
TaK)X€ CTPEMUTCS K HYJIIO.

d) Tem OoJibliie, UeM BbIIIE TEMIIEPATYPA, a IPU NPUOTMHKEHUHN X K HYJIIO UX YUCIIO
CTPEMUTCS K OECKOHEUHOCTH.

OtBeT: C

6. 3ona bpusitosHa npeicTaBiseT cooowu ...

a) siueiiky Burnepa — 3eliTiia B 0OpaTHOM pelieTke.

b) unnexkc Muepa B 0OpaTHON pelieTKe.

C) siueiiky XOKHHTIa

d) 3ony bpumiosna

OtBeT : a

7. IlepBas 30Ha bpuinitodHa ABisercs ...

a) 30HOM C HAMMEHBIIUM 00bEMOM, OHA MOJHOCTHIO OTPAaHUYEHA IIIOCKOCTSIMH,
KOTOPBIE JICITIAT MOTO0JIaM MePIEHANKYISIPHBIE K HUM BEKTOPBI 00OpAaTHOMN PEIIETKH,
MPOBE/ICHHbIE U3HAYATa KOOPAUHAT

b) sBIiIseTCSA 30HON ¢ HAMMEHBIIUM 00BEMOM, OHA MOJIHOCTHIO OIPaHUYEHA

IMIIOCKOCTAMM, KOTOPBIC ACIIAT ITOIIOJIaM ITapalJICJIbHBIC K HUM BEKTOPbI O6p3,THOI>i



pPELIETKH, IPOBEACHHBIE K HYJIEBBIM KOOpPAXMHATAM

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

d) siBnsieTCst 30HOM ¢ HaUOOJIBIIMM 0OBEMOM, HO TPU 3TOM OTPaHUYCHHON
IUIOCKOCTSAMM, KOTOPBIE JEJIST IOIIOJIAM IIEPIIEHIUKYJIISIPHBIE K HUM BEKTOPBI
0o0paTHOM penIeTKy, IPOBEICHHbIE N3HaYana KOOPANHAT

OtgerT: a

8. «BoxHbI» yacTHIl OMUCHIBAIOT BOJTHOBBIMHU (PYHKIMSIMH, KOTOPBIE BBITJISAAAT CIEAYIOIUM
obOpazom:

a) Y = A(kx — wt)

b) Y = Aei(kx — wt)

c) Y = Aei(k — wt)

d) Y = A(k + wt)

OtgBeT: b

9. Kakoe u3 cneayrommux yTBEpKIACHUN BEPHO:

a) depmu — ra3 ecTb CHCTEMA B3aUMOJECHCTBYIOLIUX 3JIEKTPOHOB, TOAYUHSFOIINXCS
npuHiuIy Jyu ne-bpoiins, Ta xe cucrteMa ¢ B3auMoaenrcterueM HasbisaeTess Oepmu

— KHUJIKOCTBIO, TEOPUIO KOTOPYIO paspadoTain Jlanaay.



b) ®epmu — ra3 ecTb CUCTEMa B3aUMOICHCTBYIOIIUX 3JEKTPOHOB, MOAUNHSIOIIUXCS
npuHuuiy bopa, Ta ke cucrema ¢ B3auMOIeCTBUEM Ha3biBaeTcss PepMu — TBEpAOE
TEJI0 , TCOPUIO KOTOPYIO pa3padoTa DUHIITEHH .

c) depmu — ra3 ecTb cucTeMa HEB3aUMOJICHCTBYIOIIUX 3JIEKTPOHOB, MOJYUHSIONTUXCSI
npuHiuiy [laynm, Ta )xe cucrema ¢ B3auMOJEHCTBUEM Ha3biBaeTcss Gepmu —
KUJKOCTBIO, TEOPUIO KOTOPYIO pa3padoTan Jlanaay.

d) ®epmu — ra3 ecTb cucTeMa HEB3aUMOAECUCTBYIOLINX AJIEKTPOHOB, O TUMHSIIOIINXCS
npuHiuiy [laynm, Ta )ke cucrema ¢ B3auMoJelcTBUEM Ha3biBaeTcss Depmu —
KHUJIKOCTBIO, TEOPUIO KOTOPYIO pazpadoran Jlyu ae-bpoitns.

OtBeT: C

3aKOH BBIIOIHAETCH. . ... .. 3T0 00BACHAIOT pa3INuMeM THIA CTOJIKHOBEHUH, 00y CIaBIMBAIOIIMX MPOLECCH] TEIIONPOBOIHOCTH
a) py O4YEeHb HU3KUX TemnepaTypax (rmpu T<<0 L yBenuuuBaercs)

b) npu He oueHb BhICOKUX Temneparypax (mpu T<<0 L ymensbIaercs)

C) pY HE OYEHb HU3KUX Temneparypax (mpu T<<O L ymensbiiaercs)

d) mpu ouenb HU3KUX Temmneparypax (mpu T<<O L yBenmnuuBaercs)

OtBeT: C

11. JIBuKeHME 3JIEKTPOHA B KPUCTAIIE MOKHO OIUCATh C IOMOLIBIO BOJHOBOI'O MAKETa,

COCTaBJICHHOI'O U3 ...



a) 0J1I0XOBCKHUX (DYyHKITUH.

b) BOTHOBBIX (DYHKITUN

¢) ¢ynkmuii Jlopenma

OtBerT: a

12. [lluprHa 3HEPTETUYECKOMN LIENH —. ..

a) 3aIpelleHHAas 30Ha - paBHA CyMME MEXy HauOoJjee BBICOKOW TOUKOM 30HbI
IPOBOAMMOCTH U HanboJjiee HU3KOM TOUKOW BaJIEHTHON 30HBI.

b) 3ampelieHHas 30Ha - paBHa CyMME MEX1y HauOoJiee HU3KOM TOUKOM 30HbI
IPOBOAMMOCTH M HanboJiee BICOKOM TOUKOW BaJICHTHOM 30HBI.

C) 3alpelleHHAas 30Ha - paBHA Pa3HOCTH MEXKy HanOosee HU3KOM TOUKOU 30HbI
MIPOBOAMMOCTH M HanboJiee BLICOKON TOUKOM BaJICHTHOW 30HBI.

d) 3anpeleHHas 30Ha - paBHa pa3HOCTU MEXy HauOoJiee BHICOKON TOUKOM 30HBI
MIPOBOAMMOCTH M HanboJiee HU3KOM TOUKOM BaJICHTHOM 30HBI.

OtBeT: C

14. Kakoe u3 cieyonux yTBEpKICHUI BEPHO:

a) B uaeanbHOM MOIynIpOBOJJHUKE MPOUCXOAUT paccesHue Ha penieTke ((GoHOHax), B
peanbHOM IOJIYNIPOBOJIHHUKE — PACCESHUE HAa MPUMECHBIX aTOMaX, HO MPU BBICOKUX

TeMIiepaTypax npeoodasaer paccessHue Ha GOHOHAX.



b) B uacaibHOM MTOTYTTPOBOTHUKE MPOUCXOIUT paccesiHre Ha pernieTke ((hoHOHax), B
peatbHOM TMOIYNPOBOJIHUKE — paccesiHue Ha ()OHOHAX, HO MPHU BBICOKUX TEMIIepaTypax
npeo0IaaaeT paccesHUE Ha MPUMECHBIX aTOMaXx.

¢) B uaeanbHOM MOTyIpOBOTHUKE MPOUCXOIUT paccessHue Ha perieTke ((GoHOHax), B
peaJbHOM MOJTYNPOBOIHUKE — paccesiHue Ha OHOHAX, HO TIPU HU3KUX TeMIIepaTypax
npeo0IaaeT paccesHUE Ha MPUMECHBIX aTOMax.

d) B uneansHOM NMOMynpoOBOAHUKE IPOUCXOIUT paccesiHue Ha perreTke ((poHoHax), B
peasbHOM MOJTYNPOBOHUKE — PACCESTHUE HA MPUMECHBIX aTOMaX, HO MPH HU3KUX
TeMIlepaTypax npeooaaer paccessHue Ha GOHOHAX.

Otser :a

15. Ilpu moroneHny cBeTa TBEPABIMU TEIaMH dHEPrusi GOTOHOB MPEBpAIAeTCs B IPyrueBu bl d3Hepruu. OHa MOKET UATH Ha
M3MEHEHHUE PHEPTETUUYECKOTO COCTOSIHUS CBOOOIHBIX HWJIU CBSA3aHHBIX C aTOMAaMHM 3JIEKTPOHOB, a TAK)KE Ha U3MEHEHUE
KoJiebaTenbHOM sHeprun aToMoB. [lornomnienre 00yciioBIE€HO, B OCHOBHOM, JIEUCTBUEM CIIETYIOUIMX MEXAHU3MOB:

a) MEX30HHBIX JJIEKTPOHHBIX MEPEXO0I0B U3 BAJICHTHOW 30HBI B 30HY MPOBOJIUMOCTH. CBSI3aHHOE C 3TUM MEXAHU3MOM
MOTJIONICHHE TTOTYYHJIO Ha3BaHUE COOCTBEHHOTO WU (DyHIaMEHTAIBHOTO;

b) mepexo10B, CBSI3aHHBIX C YYaCTHEM SKCUTOHHBIX COCTOSTHUN (IKCUTOHHOE MOTJIONICHHE);

C) MEPEXOA0B IJICKTPOHOB NJIN ABIPOK BHYTPHU COOTBCTCTBYIOHIMX PA3PCIICHHBIX 30H, T. €. ICPCXOA0B, CBA3AHHLIX C HAJIMYUCM
CBOGOI[HI)IX HOCHUTEIICH 3apsaa. I[aHHOC IIOIJIOIICHUEC HA3bIBAIOT ITOIJIOIMCHUECM CBO6OI[HBIMI/I HOCHUTCIIIMMU 3apsa,

d) Bce mepedyuncieHHoe



Otger: d

Kputepun onienku (B 6asniax)

3a KaXxJIbIi TpaBWIbHBIN OTBET- 1 Gan

Pemenue 3anau

1. PaccumuTaiite paguyc OKTa3ApUUECKOM MTOPBI B PELIETKE Y-XKENE3a U CPABHUTE BEJINUNHY
nedopManyy Mpy BHEIPSHUU B HUX aTOMa!

1) azora (RN = 0,71 A); 2) yrnepona (RC = 0,77 A); 3) kucnopoaa (RO = 0,66 A).

2. Beipa3znute KOHIEHTPALHUIO 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. BeIpa3uTe KOHIIEHTPAIUIO CIIJIaBa B aTOMHBIX MPOICHTAX.

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. O1ieHUTE YaCTOTY NMEPECKOKOB BAKAHCUU U aToMa U KoduitueHT camonuddysuu npu
KOMHATHOW TeMIepaType 1 BOIU3U TeMIIEpaTyphl MJIaBICHUS

1) B HUKeIEe; 2) B xene3e U 3) B LIUHKE.

5. Onennte cpenHEKBaIpaTHUECKOE CMEIIIEHUE BaKaHCUH B aToMa 3a 1 Jac (B MUKpOHaX U B
EAMHUIIAX MEKATOMHOTO PACCTOSHUSA) TPU KOMHATHOM TeMIlepaType U BOIU3U

TeMIEPaTypbl IIJIABJICHHUS:



1) B 30110Te; 2) B Bobdpame u 3) B IUIATHHE.

6. CtaJib ¢ UCXOJTHOM KOHIeHTpatuel yriepoaa Coo HAXOJUTCS B IEMEHTAMOHHOM

neuu ¢ temneparypoi T u yrnepoansiM noteHuanoM CO. Paccuuraiire:

a) KOHIICHTpAIIMIO yTiiepoaa Ha riyouHe h uepes Bpems t1; 0) crrycTs kakoe Bpems

sTa KoHIeHTparus JocTUrHeT C1; B) rinyOuHy ciios, TJie KOHIICHTpaIus

npesbiaet Cl, yepes Bpemsi 12; T') BO CKOJIBKO pa3 00Jblie BpeMEeHH NoTpedyeTcs

JUTSI TIOJTYY€HUS CJI0s TAKOM ke TIIyOuHbI, eciii Temneparypy noHu3uts Ha 100°C? Koaddunuent
muddy3un yriepoaa B aycrenure npumute paBHbiM D =0,10exp(—134-10/ RT ) cm /c (3neprus
akTuBauuu BeIpakeHa B Jx/Mons). T =920°C; Coo = 0,12%; CO = 1,2%; C1 =0,65%; h = 0,8 mm;
t1=84;12=1614.

7. HalimuTte cpenHee pacCTOSIHUE MEX]y NUCIOKALUSIMU: a) B OTOXKEHHOM METalie ¢

IJIOTHOCTBIO auciokanuii p = 106 cM—2 ; 6) B xonoaHoaedopmupoBanHoM MeTaiie ¢ p = 1010 cv—
2 . CpaBHHUTE €T0 C PaJANYCOM siipa Juciokanuii (rsaapa ~ 3b).

8. CKOIBKO KWJIIOMETPOB JUCIOKALMI coepKUTCS B 1 cM3 : a) OTOXKEHHOTO MeTajlia C
IJIOTHOCTBIO Auciokanuii p = 106 cM—2 ; 6) xonognoaehopmupoBanHoro metayia ¢ p = 1010 cmM—2
? Haitnure 00bEMHYIO TOMTIO SIAIEP AUCTOKAIUM B 000MX ciiydasix (MpUHUMAs painycC sapa rsiapa ~
3b).

9. B pacu€te Ha 1 cmM3 MeTania cpaBHUTE: a) FHEPTHUIO AUCITOKALUM MPU UX MAKCUMAIIBHO



BO3MOKHOU MIIOTHOCTH ~1012 cM—2 ; 0) 3HEpruto BakaHCUM MPHU UX MAKCUMAJIBHO BO3MOXHOM
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PAaBHOBECHOM KOHUEHTpPALMH (BOJIM3H TEMIIEPATyphl IUIABJICHMS); B) SHEPIHIO MEXATOMHON CBSI3U

(aHepruro cyonumarun) ecyos. Pacuér caenaiite mis: 1) cepedpa (ecyon = 2,60 sB/aTtom); 2) cwkenesa (ecyon = 3,63 3B/atom).
10. Haitnute HanpsikeHUe, HEOOXO0IMMOE JJIsl TPOXOKACHUS MOTHON KpaeBoOW UCIOKAIIUN

HaJl TapaJuIeJIbHON €M 3aKPETUIEHHON TUCIIOKALIMEN, €CITU PACCTOSIHUE MEXKIY UX INIOCKOCTIIMU

ckoJibxkeHus coctaisieT 10b; 25b; 100b. Pacuér cnenaiite nis 1) a-xkenesa; 2) cepedpa.

11. Kakoe HanpsikeHHe HA0 TPUIIOKUTH K Mape MOJHBIX KPAEBBIX AUCIOKAIUNA OJTHOTO

3HaKa, CKOJIB3SIIUX B OJHOM IIJIOCKOCTH, YTOOBI COMM3UTD UX 10 pacctosaus 10b; 25b; 100b?

Pacuér cnenaiite nis: 1) a-xenesa; 2) cepedpa.

12. 3anumrTe Bce BO3MOKHBIE TUIIBI peakiinii Mexxay 1ByMs nuciokarusmu 1/2a B I'IKpemérke u otdepure u3 HUX
SHEPreTUYECKH BBITOJHBIE.

13. 3anuiurTe Bce BO3MOXKHbBIE TUIIBI pEAKLMi MeX Ty AByMsl nuciokauusmu 1/2a B OLKpemérke n orbepute u3 HUX
DHEPreTUYECKU BBITOJHBIE.

14. MoHokpucTalla cepedpa BeIpalllMBaloT U3 paciuiaBa. OLEHUTE MIOTHOCTh BO3HUKAIOIIUX
B X0/1¢ KPUCTAJUTM3AIUH JUCIIOKAIINA, €CITU TIeperajl TeMIepaTyphl BOJIU3U TPAHUIIBI pa3iena
KUJIKOCTH U TBEpAOH (a3bl coctaBiser 10 K/mm. Kosddunuent nuneitHoro pacmmpenus cepedpa

MpH Temreparype miasieHus pasex 28-10—6 K -1



Kpurepuu ouenku (B 0amnax)

[IpuBeneHo MoaHOE MPaBUIILHOE pellieHUE, BKIIOYAIOIIEe MPaBUIbHBIN OTBET U
MCYEPIIBIBAIOIINE BEPHBIE PACCYKACHHS C MPSAMBIM YKa3aHUEM HAOJF01aeMbIX
SBJICHUI U 3aKOHOB

1 Gann

JlaH npaBUIIbHBIN OTBET, U IPUBEJECHO OOBSICHEHUE, HO B PELICHUU UMEIOTCA
OJIMH WJIK HECKOJIBKO HEJI0CTaTKOB

0,5 6amioB

Hert npaBunbsHOro otBera 0 0amioB

[TucbmeHHast KOHTpOIbHAs paboTa

1. Haittu mmotHocTh KpuctamioB NaCl u CsCl (cm. puc.1)

Puc.1

2. 3Has MOCTOSIHHYIO a, BBIYUCIUTHh MEKIITIOCKOCTHBIE paccTosiaust d100,
d110 ,d111 n ux orHOIIEHHE JJIA:

a) MPOCTOi, 0) 0OHEMHOIICHTPUPOBAHHOM, B) TPAHEIICHTPUPOBAHHOM
KyOHMYECKUX PEelIeTOK

3. Haittu noctosunyto pemetky AgBr (tun pemerku NaCl), eciu u3BecTHO

yto K[ - TMHUSA BaHAMs OTpa)kaeTcsl B IEPBOM MOPSAIAKE OT CUCTEMBI INIOCKOCTEN
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(100) mo yriioM ckoJibxkeHust 9 = 25.9°,

4. BeIYMCIIUTD IJIUHY BOJIHBI PEHTIT€HOBCKOTO U3IY4YEHHs , KOTOPOE

OTpa)kaeTcsi BO BTOPOM MopsAake oT cucteMsl miockocteit (100) kpucramna NaCl
(cm.puc.l) mox yriaom ckoabxenus ¥ = 25.0° . Halitu Takxe yroJ, moji KOTOpbIM
3TO U3JIyYEHHUE OTPAXKAECTCS B MAKCUMAJIBHOM IOPSIJIKE OT JAHHOW CHCTEMBI
IIJIOCKOCTEH.

5. Monokpuctain NaCl (cMm.puc.1) caumarot no metoay Jlays Bnoias ocu
YEeTBEPTOro Mopsizika (0ch z) Ha POTOIIIACTUHKY, OTCTOSILYIO OT KpucTtaia Ha L=50
MM. HaliTu 511 MaKkcCuMyMOB, COOTBETCTBYIOILIUX OTPAXXEHUSAM OT miockocteit (031)
u (221):

a) UX PacCTOSHHE JI0 LIEHTPa Jay3rpaMMbl

0) IUTMHBI BOJIH PEHTTCHOBCKOTO U3ITy4YCHUS

6. Y3KHi Iy4OK JIEKTPOHOB C dHEPrUen 25k3B mpoxoauT yepe3 TOHKYIO
MOJIMKPUCTAIUIMYECKYIO TUIEHKY U 00pa3yeT Ha MJIOCKOM 3KpaHE Ha PacCTOSHUU
L=20,0 cM ot mneHku cucremy AudpakUUOHHBIX KoJel. J(uamMeTp nepBoro Koblia
D=13,1 mm. BoruncnuTh nocrostHHyto pemeTku. M3BecTHo, yTo oHa KyOndeckas

00bEMHOLEHTPUPOBAHHHAS.
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