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1. ObsaacTh NPUMEHEHHUs] M MeCTO TMCHHUILIHHBI B y4eOHOM mpoiecce:

VyeOnas aucuumianHa «CTpyKTypHble (a3oBble TEpeXOoabl» SBISIOTCS YacThIO OCHOBHOM
oOpa3oBatenbHOi mporpamMMbl B cooTBeTcTBUU ¢ ['OC mo nampaienuto noarotoBku 03.04.02
«®Du3nKa» U COCTOUT U3 ABYX COJIEpKaTelbHbIX Monynel: «BBeneHue B (GU3HNKY CTPYKTYpPHBIX
(ha30BbIX TIEpPex010B», «Da30BbIe MEPEXOIbl C YIACTHEM CTPYKTYPHBIX JeEKTOBY.

VYyebOnass mucrurummHa «CTpyKTypHbIE (a30BbIe MEPEXOAbl» OTHOCHTCS K IUKIY BapUaTUBHOM
yacTu TpodeccnoHaabHOro Onoka. OHa OCHOBBIBAaeTCS Ha 0a3e JUCIUILUIMH TI0 HAIPAaBJICHUIO
noaroroBku 03.03.02 «Dusukay: «O0mas u sxcnepuMenTanbHas ¢pusnka (MonekymnspHas Qu3uka.
Tepmonunamuka)y, «Teopernueckas ¢usnka (Ouzrka KOHICHCHUPOBAHHOTO COCTOsIHHSA. Du3nka
da3zoBbIX mepexonaoB. TepMoaWHaMUKa W CTaTUCTHUYECKas ¢usnka. Du3ndeckas KUHETHKA)Y,
«®Du3nKa TBEPJOro TeIay.

2. HopmaTtuBHBIE CCHUIKH (1pU He0OX00uMocmu)
3. CTpyKTYypa IMCHUTLIHHBI
ouHasi (hopma *3a0unas hopma
o0OyueHus Ha 6aze 0bOyuenus Ha baze
XapakTepucTuka yueOHOU JUCIUIINHBI CIIO BIIO
BIIO CI1O BIIO | (yckop. | (yckop.
(yckop.) ) )
OO0pa3oBatebHbIil YPOBCHb: Marwuctp
HampagieHne noirotoBky (CrenuaibHOCTh) 03.04.02 « @usuxa»
[Tpoduib
KonngecTBO conepkarenbHbIX MOLYJIEH
2(16)
(Tem)

Jucuummna 6a30Boii / BapuaTHBHON YacTh

. 1 IIpodeccuonanbublii 010Kk, BapuatupHas 4actb
00pa3oBaTeNbHOI MPOrpaMMbl

DopMBI KOHTPOJIS MOJIYJIbHBIN KOHTPOIIb, 3a4€T U DK3aMeH
ouHas hopma *3a0ynas ghopma
00y4eHus Ha Oaze 00yueHus na base
[TokazaTenu *CITO CIIO BIIO
BIIO BIIO | (yckop. | (yckop.
(yckop.)
KonuyecTBo 3a4eTHBIX eAMHUIT (KPETUTOB) 6
KonuuecTBo yacoB 216
I'ox moaroToBku 1
Cemectp 2
KonnuecTBo yacos
- JIGKITMOHHBIX 28
- IPAKTUYECKNX, CEMHHAPCKUX
- TaOOPATOPHBIX 28
- CAaMOCTOSITEJIbHOM pabOoThI 160
B T.4. UHAMBHIYaJIbHOE 3a/I1aHNE
HenenpHOE KOMMYECTBO YacoB, T.4. 4
ayJIMTOPHBIX 4

OCO - obmee cpenHee oOpa3oBaHue
CIIO — cpeanee npodeccroHanbHOE 00pa30BaHNE
BIIO — BeIcmiee mpogeccroHalibHOE 00pa3oBaHue
1- B cootBerctBuu ¢ OOII (ocHOBHOI 00pa3oBaTeNbHON MPOTrPaMMOIL)



4, Onucanue TMCUMILIAHBI

eau u 3agaun

Ilens: 3axmioyaercs B MPEIOCTABICHUU OYyIyIIMM MarucrpaM HeoOXoauMoro o0bema 3HaHUH,
NPECTaBICHUMN, SKCIIEPUMEHTAIBHBIX (PAKTOB U TEOPETHUYECKUX MOJENEH ¢ COBpPEeMEHHON (PU3UKH
¢bazoBbIX mepexo/10B GOpMUPOBAHNE HABBIKOB pEIICHMs 331a4 Mo (usznke (a3oBbIX MEPEX0/I0B, a
TaK)K€ B IMPEAOCTaBICHUM HEOOXOIMMOr0 YpOBHS KOMIETEHLMM JUIsl Hadajla CaMOCTOSITEIbHOU
paboThl B 007acTH (ha30BBIX IEPEXOI0B.

3agaua gucnumuHbl «CTPYKTYpHBIC (ha30BbIE MEpPeXoibl» MpeaycMaTpuBaeT MPOpadOTKy
CTYJEHTAaMH TEOPETUYECKUX OCHOB IMPOCIYHIAaHHOTO JIEKIIMOHHOTO Marepuala, IOArOTOBKY
OyaylIero crenuajncTa K MPenoJaBaHUIO MOJIYYEHHBIX 3HAHMM Y4YEHHMKaM CpEIHEM ILIKOoJe WU
CaMOCTOSITeNIbHOI Hay4HOH paboThI B 00sacTu (GU3UKH TBEPAOIO TEa.

TpeGoBanus Kk pe3yjabTaTaM OCBOCHUSI JUCHUIIMHBI: [Ipoliecc U3yueHus TUCHUTIIMHBI
HarpasJjieH Ha (POPMHUPOBAHKE DJIEMEHTOB CIEAYIOIMX KommneTeHIui B coorBeTcTBUU ¢ [OC BIIO
M0 TAaHHOMY HaIpaBJICHUIO TOATOTOBKHU (TIpOduItio):

a) oowexyromypuvix (OK):

CIIOCOOHOCTBIO UCIIONB30BAaTh OCHOBHI (pritocockux 3HaHUH A7t HOPMUPOBAHUS
MupoBo33peHueckoi mosuimu (OK-1);

CIOCOOHOCTBIO AaHATIM3UPOBATh OCHOBHBIC ATAIbl M 3aKOHOMEPHOCTH UCTOPUIECKOTO
pas3BuTHs ob1ecTBa A1 hopMupoBanus rpaxkaanckoit nosuimu (OK-2);

CIIOCOOHOCTBIO pa60TaTL B KOJUICKTUBC, TOJICPAHTHO BOCIIPHMHUMAS COOUAJIbHBIC, STHHYCCKUC,

KoH(peccroHanbHbIe U KyabTypHbIe paznuuns (OK-6);
CIOCOOHOCTRIO K caMOopraHu3aiiu u camooopasoBanuto (OK-7);

0) oowenpogeccuonanvnuvix (OIIK):
CIOCOOHOCTBIO  HCIIONB30BaTh B MPO(ECCHOHAIBHOW  JEATENbHOCTH  0a30BbIE  3HAHUSA
byHIaMEHTalbHBIX pa3elioB MaTeMaTHKH, CO3/1aBaTh MaTEeMaTHUYeCKHE MOJENd THIIOBBIX
npoeCCHOHATBHBIX 3314 ¥ WHTEPIPETHPOBATH IIOJYYECHHBIE PE3YIbTAaThl C YYETOM TPAHMIL
npumenumoctu moaeneit (OITK-2);
CHOCOOHOCTBIO HCHOJb30BaTh 0a30Bble TEOPETHUUECKHE 3HAHUS (YHIAMEHTAIBHBIX DPa3JeIoB
o01Ieli 1 TeopeTUUeCKO (BU3KKH [UIsl pelieHus npodeccuoHanbubix 3aaad (OITK-3);
CIOCOOHOCTBIO TOHMMATh CYITHOCTh W 3Hau€HHE HWHPOPMALIUU B DPA3BUTUU COBPEMEHHOTO
o0miecTBa, OCO3HaBaTh OMACHOCTb M YIpo3y, BO3HHUKAIOIIME B 3TOM Ipolecce, coOII0AaTh
OCHOBHbIE TpeOoBaHus HHGopMarmonHoi 0ezomacHoctu (OITK-4);
CHOCOOHOCTBIO MCIIOJIb30BaTh OCHOBHBIE METO/Ibl, CIOCOOBI U CPE/ICTBA MOJIYUEHUS, XPAaHEHHUS,
nepepadoTKi HHPOPMALIMU B HABBIKH Pa0OTHI ¢ KOMITBIOTEPOM KaK CO CPEACTBOM YIIPABICHUS
urdopmarnmeit (OITK-5);

8) npogpeccuonanvuvix (I1K):
HAYYHO-MCCIIEIOBATENIbCKAS U MIPOEKTHAS 1€ATEIbHOCTb!
CIOCOOHOCTBIO MCIIONIF30BaTh CHEIHATN3UPOBAHHbIC 3HAHUS B 00J1aCTH (DU3UKHU JIIIS
ocBoeHHS TPOGWIBbHBIX pu3nueckux aucuuiumH (1TK-1);

CIOCOOHOCTBIO MPOBOJUTH HAYUHbIE UCCIIE0BAHMS B N30paHHON 00JIaCTH SKCIIEPUMEHTAIBHBIX U
(unu) TeopeTndeckux (HU3NUECKUX UCCIEA0BAHNUN C TTOMOIIBIO COBPEMEHHOM NMpUOOpHOIi 6a3bl (B
TOM YHCJIE CI0XKHOTO (pu3rueckoro 000pya0BaHus) U HHPOPMAIIMOHHBIX TEXHOJIOTHNA C y4€TOM
OTEUECTBEHHOTO U 3apyOexHoro onbiTa ([1K-2);

HAYYHO-UHHOBAUUOHHAA 0eAMENbHOCHb:

TOTOBHOCTBIO MPUMEHSTH HA MIPAKTUKE MPO(ECCUOHATLHBIC 3HAHUS TEOPUU U METOAOB (PU3MUECKHUX
uccnenoanuii (ITK-3);

OpraHM3alMOHHO-YPABJIEHYECKAS TeATeJbHOCTh:

CIIOCOOHOCTHIO TOHUMATh U UCTIOJB30BaTh HA MPAKTUKE TEOPETHUECKUE OCHOBBI OPTaHU3AINH U
iaHupoBanus pusnyeckux uccieaoanuii (ITK-6);



B pe3yabTare n3ydyeHusi y4e0HOH TUCHHUIIAHBI CTYAEHT T0JKEH:
- 3HaAMmMb:
e o0mme ocoOeHHOCTH (ha30BBIX EPEXO0I0B 1-T0 U 2-TO poaa;
e (pu3MUECKUIT CMBICT KPUTHYCCKUX SIBICHUH U KPUTUICCKUX UHICKCOB;
¢ (u3HuUecKoe 3HAYCHUE «ITapaMeTp IMOPSIKaY;
® OCHOBHBIC TIOJIOKECHUS TEPMOTUHAMUYECCKON Teopuu (a30BbIX NepexoaoB Jlanaay;
® 0COOCHHOCTH JMHAMUKH ITapaMeTpa mopsijaka npu (Ha3oBbIX mepexoax 2-ro poja;
® KHHETUKY 00pa3oBaHHEM HOBOM (ha3bl pu (a3oBbIX mepexonax 1-ro poxa.
e 0ocoOeHHOCTH (ha30BBIX MEPEX0JI0B B HU3KOPA3MEPHBIX CHCTEMAX;
e (usuKy $azoBOro nepexoja MeTamli-audIEeKTPHUK;
e OCHOBHbBIC (ha3bl COCTUHCHUI BBICOKOTEMIIEPATYPHBIX CBEPXIIPOBOJIHUKOB.
- ymembs:
® 3amKcaTh 3aBUCUMOCTh TEPMOJMHAMHUYECKOTO TIOTEHIIMATIA OT MapaMeTpa MopsaKa B
Teopuu Jlannay;
® BBIYKCIIATh KPUTHYECKUE HHICKCHI TEPMOJMHAMHYCCKHUX BEIMYHMH IPH (Ha30BBIX
nepexoiax 2-ro poaa;
® BOCIPOM3BOJIUTh OCHOBHBIC CBOMCTB (Da30BOM JuarpaMMbl BBICOKOTEMIIEPATYPHBIX
CBEPXIPOBOIHUKOB.
- gnademaw:

® 3HAHUSIMU [JJIsI BBIYHUCICHUA ¢)a3031>1x AuarpaMmM MAarduTHbBIX CIIOHTAHHBIX H
OpPHUEHTAIIMOHHBIX TIEPEX0/I0B;
® METOAAMHU BBIYMCICHHS pa3MEpOB  3apojblieii HOBOW (a3pl mpu  (Ha3oBBIX
nepexonax 1-ro poja.
5. Copep:xkanne IuCHUIIMHBI 1 GOPMBI OPraHu3anuM y4e0HOro npouecca

HopsiakoBbiii | KpaTkoe conepkanue TeMbl
HOMeEp U TeMa

Cooepirrcamenvuutit Modyns 1. «Beedenue é pusuxy cmpykmypHvix pazoevix
nepexo008)

Tema 1. BBenenue B Qu3uKy CTpYKTYypHBIX (pa3oBbIX nepexojoB. DIyKTyallMOHHbIE
nepexoabl MeXay OJNM3KMMM CTPYKTYpPHBIMH YPOBHSMHU B Teopuu Jlanmay
($a30BBIX IEPEXOJA0B BTOPOTO poJa.

MaruutHble M CTPYKTYpHble (Da3oBble TMepexoisl Ha MpuMepax s
KOHKPETHBIX MaTepHaioB (MaHraHUTHI U cIuiaBsl [ eiicnepa). @a3oBblil mepexon
(beppoMarHeTUK—aHTU(GEPPOMArHETUK B MaHTaHUTAX JIAHTaH JIETMPOBAHHBIX
CTPOHIIMEM.

Tema 2. BakaHcuoOHHas Teopus IUIaBIEHUS TBEPABIX TEJl. YUeT BKJala MEXKY3€JIbHbIX
aToMoB. Pemerounsie Mmoaenu. CpaBHeHHe e eKTa CABUTOBOTO MOAYJIS B
pa3IMYHBIX TEOPUSIX.

CrpykrypHbIe (Da30BbI€ TIEPEXOIbI C U3BMEHEHUEM U 0€3 N3MEHEHUSI CHMMETPUH
KPUCTANIMYECKON pemeTku. Msrkue Mojabl. AHrapmMoHudeckue 3(deKTsl.
CTpyKTypHBIE NIepex0/bl B OMHAPHBIX CIUIaBaXx.




Tema 3.

Tepmogunamudeckass Teopusi Jlanmay. IlpuBoguMble M HENPUBOJIMMBIC
MPEACTABICHUS IIPOCTPAHCTBEHHBIX IPYIIIL.

duznyeckas peaan3anus napaMeTpoB MOpsAIKa HA MUKPOCKOIMYECKOM YPOBHE
onucanus. TeH30pHOE Npe/ICTaBlIEHUE MPOCTPAHCTBEHHOM IPYIIbI HAa Oasuce
JIOKQJIN30BAHHBIX ATOMHBIX (DYHKIUH.

Tema 4.

IlepectanoBOYHOE IpeACTaBIEHUE U ero Oaszuc. BekropHoe mpencTaBieHue u
ero 6asuc. [IceBnoBeKTOpHOE MpECTaBIEHUE U €ro Oa3uc.

W3menenne cumMeTpun Tpu  (a3oBbIX mepexoaax. 3oHa bpummosHa u
CHMMETpPHYHbIE TOYKM B HEH. MaruurtHble pemeTrkn cuMmmerpuu. [lomHoe
HN3MCHCHUEC CUMMCTpPUH.

Tema 5

Jomenbl. [lomensl kak cueacteue npuHuuna Kropu. Cummerpuiinas
Kjaccupukanus JA0MeHOB. JlyueBble, OpHEHTAllMOHHbIE M aHTU(a3HbIE
nomensl. [Ipadasza.

AHanu3 TEpMOAMHAMUYECKOrO MOTeHIMana .  MHBapuaHTHBIE  pa3ioKeHus
TEPMOJMHAMMYECKOr0  MoTeHuuana.  llenplii  pauuoHanbHbI  0as3uc
unBapuantos (IIPBI).

Tema 6

[Tpumepsr moctpoenust [IPBU. Ilpumepsr moctpoenust [IPBU. Iloctpoenne
[IPBU nns  crpykrypHoro mepexoga B coeauHeHuax C-15 u  A-15.
JIByXKOMIIOHEHTHBIII ¥ TPEXKOMIIOHEHTHBIA  IapaMeTpbl  IOpSAJKA.
MHOrOKOMIIOHEHTHBIN

®da30Bble AUMarpaMMbl B IPOCTPAHCTBE IapaMETPOB TEPMOIUHAMUYECKOTO
noteHuuana. TeopeTuueckue OCHOBBI IOCTPOEHMSI (Pa30BBIX JUarpamm.
Iopsnka. Moaenb n6. B3anMozencTyromue napameTpsl opsaKa.

Tema 7

Makpockonudyeckue mnapameTpsl Hopsjaka. TpaHchopMalMOHHbBIE CBOMCTBa
napamerpa nopsajaka. @uszndeckas peanusanus Mmakponapamerpos. [loctpoenue
6a3ucHbIX GpyHKUIUH. KoHCTpyHpoBaHUe TEPMOJMHAMUYECKOTO MTOTEHIIHAA.
BzaumopeiicTBe MUKpO- M MakpoIapaMmeTpoB mnopsjaka. KoHcTpyupoBaHue
TepMoiuHamuueckoro. HecoOcTBeHHble mnepexoabl. IIpumMepbl CTpyKTYpHBIX
Nepexo0/I0B B KpUCTaJUIax THUIa neposckura. @eppouxu. Hedeppouku.

Tema 8.

®da3oBble mepexonbl BO BHemHeM 1mosne. da3zoBwie nuarpammbl. Da3oBbie
JMarpaMmmsl JUIsl MOJieTen n4 u n6. Oco0sie Touku Ha (Ha30BOil TUarpamme.
OcobeHHOCTH TEMIIEpaTypHOTO MOBEICHUSI BOCIIPUUMYUBOCTH B OKPECTHOCTH
dazoBoro nmepexoda BTOPOTO pojaa. BrlumcieHue BOCIPUUMYKUBOCTEH.
BOCIIpUUMYHMBOCTEH 11 (Da3oBbIX mepexooB BToporo CoOCTBEHHBIE H
HecoOcTBeHHBIE (ha30BbIe Tepexobl. [IceBnocoOCTBEHHbIE (ha30BbIE MTEPEXOIBI.
JloMeHBI BO BHEIITHEM TIOJIE.




Tema 9

®a3pl ¢ HECOU3ZMEPUMOMN MEPUOIUYHOCThIO. COM3MEPHUMBIE U HECOU3MEPHUMBbIE
¢da3pl. PaznokeHrne TepMOIMHAMUYECKOTO TOTEHIMATa C HENPEPHIBHBIMU
napameTpamMu nopsiaka. nepexoma A93) Ueprosa A96) pexKUM
Tepmoannamuka (ha30BBIX MEPEXOJ0B B HecomsMepumbie (a3bl. MTHBapraHTHI
JIudmmna u JA3s7101mmMHCKOTO.

Onykryanuu u cuMmMeTpus. OCHOBBI  (PIIYKTyallMOHHOW Teopuu (Ha30BBIX
nepexonoB. Kputuueckue wunuaekcol. Meton penopmrpymmbl. Kpuruueckoe
MOBEJICHUE AaHU30TPOIHBIX cucTeM. DIYyKTyallMOHHBIA CPBIB K (Pa30BBIM
nepexoziaM mnepBoro poga. OIykTyal B OKPECTHOCTH MYJIbTHKPUTUYECKUX
TOYEK.

Cooeprcamenvhulit mooyns 2. «Dazoevie nepexoovl ¢ yuacmuem
CMPYKMYPHBIX 0eqheKmoey

Tema 1.

®da30BbIe TEPEXOJbl C YYaCTUEM CTPYKTYPHBIX JedekToB. MHTEHCHBHOE
MEXaHUYECKOE BO3/IeHCTBHE Ha TBepaAbIe Tena. OOpaboTKa METalIOB METOJaMuU
WHTCHCUBHOW  mactmdeckor  aepopmammm  (UI1H). Bumer  UIT.
MUKpOCKOITUYECKHEe MEXaHU3Mbl IT'eHepaIlii, aHHUTWISAIUA ¥ B3aUMOICHCTBUS
ne(EKTOB PA3INYHBIX BUJIOB.

Tema 2.

TepmoauHaMudeckue crocoObl onucanus Ae(GEeKTHON CTPYKTYPhI TBEPIBIX TEJI.
MeTto1 HepaBHOBECHOH 3BOIOIIMOHHON TepMmoguHamuku (HOT). O6obmeHHOe
cooTtHomenue ['u60oca.

Tema 3.

JByxnedexrnas moaens HOT ans onucanus 3Boronun 1epeKTHON CTPYKTYPHI
U Ipelena IUIACTUYECKOT0 TEeUeHUs B Ipolecce OoOpaboTKHM MeTayuloB
metogamu MI1J1. 3akoHbI ynpOYHEHHs] METAJLIOB.

Tema 4.

Tennoseie 3¢dexter npu  MIIJ[. AtoMapHBIi MeXaHHW3M JIUCCHUIIAIIAN
MEXaHUYECKON SHEPrHH Yepe3 MPOMEKYTOUHOE COCTOSTHHUE C BO30YXKIECHHUEM
HU3KOYACTOTHBIX IEPEXOJHBIX BOJHOBBIX IPOLIECCOB IMpPU TE€HEpaluu
JTUCIIOKAITHH.

Tema 5.

Paznuunble Bapuante tpexaedekTHeix Moneneid HOT. Yuer Mukporpemus u
ux pazynpounstoniero BiausHusA. Monens HOT ¢ ydetom aByxmonaoBoro
pacmpeneneHus 3epeH 10 HuX pasMepaMm. JIUCIEPCHOHHOE YIPOYHEHHE
METAJIJIOB U CILUIABOB.

Tema 6.

WUITJ] — HOBBIN BuA (pyHIaMEHTAIBHOIO ABMXKEHHUS MaTepuu. CTaTUCTUYECKOe
ob6ocHoBanue HOT.

Tema 7.

Jpyrue Buabl 3aaa4, peuraeMbix B pamkax HOT. Cmasku. Dddextsr stick-slip.
ABTOBOJIHOBBIE NTEPUOJUYECKHE CTPYKTYPHO-(a30Bble Mepexoabl B aMOP(HBIX
cruaBax. I'ama-3ncuiioH ¢a3oBble Mepexo/ibl B MapraHlEBbIX CIIIaBax jKenesa.
®Da30BbI€ NEPEX0/IbI BHICOKUI CITUH — HU3KUH CITHH.

Kypc mucummmmasl «CTpYKTYpHBIE ha30BbIe IEPEXOIbl» PEeayCMaTpUBaeT cieayromue GopMbl
OpraHM3annu y4eOHOro npouecca:

1. nexmnuu;

2. 1abopaTopHbIe 3aHATHS;
3. camMocToATeNbHas paboTa CTYAEHTA.

[To ucTOouHMKY Tilepefadn W BOCTIPUATUS Y4eOHOW WMH(OpPMAIMU HCIIONB3YIOTCS CIOBECHBIC
(mexuus, Oecena), HarIsAHbIE (WILTIOCTpAlUs, AEMOHCTpallus), MpakTHUeckue (IabopaTopHbie

paboThl, UCCIIEOBAHUS, YIIPAKHEHHSI) METOIbI.

Ilo XapaKkTepy IMO03HABaTEIbLHOMI ACATCIIbHOCTU CTYACHTOB HCIIOJIB3YHOTCSA OOBSICHHUTEIIBHO-
HITIOCTPATUBHBIC U PEIIPOAYKTUBHBIC METO/IbI, HpO6J’IeMHOG npenoaaBaHue, YaCTHYHO-IIOMCKOBEIN

U UCCIIEA0BATEIbCKUII METOIBI.




B 3aBuCMMOCTH OT OCHOBHOM JHJAKTAYECKOM LIENIH U 3a/1a4 UCIIOJIb3YKOTCA METObI YCTHOTO
W3JIOKEHUS 3HAHUH, 3aKperieHne y4eOHOro Marepuaia, CaMOCTOSITEIbHOW padOThl CTYIEHTOB IO
OCMBICIICHUIO U YCBOCHHUIO HOBOTO MaTepHasia, pabOThl 10 MPUMEHEHHUIO 3HAHWI HA MPaKTUKE U
BBIPaOOTKE YMEHHU U HaBBIKOB, MPOBEPKHU U OIICHKW 3HAHWH, YMEHUN U HABBIKOB.

Hcnonb3ytores caeayronme MeTo bl KOHTPOJIS:
. YCTHBIM KOHTPOJIb (IKCIPECC-0NPOC Ha JICKIIHSIX );
. 3aIUTa JIA0OPaTOPHBIX padboT
. IPOBEPKA CaMOCTOSITEIIbHBIX padoT;
. MOYJIbHAsI KOHTPOJbHAS padoTa (IUJaKTUIECKOE TECTHPOBAHUE);
. UTOTOBBIM TECT MO BOMPOCAM K 3a4ETYy.

O wWwN -



TemaTnuyeckuid mJIan

CoaepskarejbHbIi MOaYIb 1. «BBeeHne B QU3UKY CTPYKTYPHBIX ()a30BbIX IIEPEX0A0B»

KoanyecTBo 4acoB

Ounas ¢popma

3aounas popma

Ha 0a3e 001ero

Ha 0a3e cpeHero

Ha 0a3e BBICHIETO

npodeccuoHaIbLHOr0 npogdeccuoHaJIbLHOr0
cpeaHero 00pa3oBaHuUs
o0pa3oBaHusi o0pa3zoBaHusi
Ha3zBanus B T.4. B T.4. B T.4. B T.4.
cojiepKaTebHBIX
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218 |2 & S| & |2 = o | \© |2 = o |2 =
| 81|23 |= =1 8|3 |& =1 813 |= =1z |=
= S |= S |= S | = S |E
Tema 1. 11 1 — 1 9
Tema 2. 11 1 — 1 9
Tema 3. 11 1 - 119
Tema 4. 13 2 — 2 9
Tema 5. 13 2 — 2 19
Tema 6. 13 2 — 2 |9
Tema 7. 13 2 — 2 19
Tema 8. 13 2 | -1 219
Tema 9. 10 1 _ 1 8
Hmozo no
cooeprcamenbHomy 108 | 14 14 | 80

Mmooynro 1




CoaeprkaTeJbHbIH MOAYJIb 2. «Da30Bble epexobl ¢ Y4aCTHEM CTPYKTYPHBIX 1e)eKTOB)

KoaudecTBO 9acoB

Ounas gopma

3aounas popma

Ha 0a3e o001Iero cpeaHero

Ha 0a3e cpeaHero

Ha 0a3e BLICHIETO

opazoBanms npogeccHOHATBHOTO npo¢eccCHOHATBHOT0
o0pa3oBaHus 00pa3oBaHuM
Ha3zBanusa B T.4. B T.4. B T.4. B T.4.
coJepKaTeJbHbIX = o = o < o = »
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o & T8 2 o % |8 = o 2 Z|8 4 o 2 |8 2
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S |E S |E S | E S |E
Tema 1. 15 2 — 121 11
Tema 2. 15 2 o 2 11
Tema 3. 15 2 - [ 2] 11
Tema 4. 15 2 - 12| 1
Tema 5. 16 2 - | 2| 12
Tema 6. 16 2 | - | 2| 12
Tema 7. 16 2 - 12| 12
Hmozo no
cooeprcamebHomy 108 | 14 14 | 80
Mmooy 2
Bcezo no mooynio 216 | 28 28 | 160




6. TeMbl cCeMUHAPCKUX 3aHATHI
HE TPEyCMOTPEHO pabOYNM IJIAHOM.

7. Tembl NpaKTHYECKUX 3aHATHHI
HE MIPEelyCMOTPEHO pabOYUM IUIAHOM.
8. Tembl J1a00PATOPHBIX 3aHATHI

1. Tepmonunamuueckas Teopus Jlanmay

2. MHoromepHsble napameTpsl opsajaka. BzaumozeicTpyromue napaMmeTpsl NOpsAKa.

3. ®a3oBble nepexobl BO BHEIIHEM nosie. Pa3oBble [uarpamMMBbl ISl MOJEIeH n4 " ne.
4. OnykryannoHHas Teopus (pa30BbIX mepexonoB. Kpuruyeckue nHAEKCHI.

5. CTpyKTypHbI€ U MarHuTHbIE (Pa30BbIe EPEXObl B JAHTAH—CTPOHIIMEBOM MAHIAaHUTE.

9. CamocrosiTesibHast padoTa
CamocTtosaTenbHas pabora cTyaeHToB 1o Kypcy "CTpykTypHble (Da3oBble MEpexXoJbl
IpeyCMaTPUBAET:

* pa3paboTKU TEOPETHUECKUX OCHOB MPOCIYIIAHHOTO JIEKIIMOHHOT'O MaTepuaa,
* W3yYCHHUE OTACIbHBIX TEM WM BONPOCOB, KOTOpBHIE MPETyCMOTPEHBI st

CaMOCTOSITENIbHOI paboThI;
* IOJIFOTOBKY K MPAKTHYECKUM 3aHITHSIM;
* CaMOCTOSITEIbHOE PELICHUE 33/1aY;
* MIOJITOTOBKY K MOJIYJIbHOMY KOHTPOJTIO.
TeMbl 1JI1 cAMOCTOSITEILHOM PadoOThHI:

Msirkue MoJibl. AHTapMOHHYECKHE Y (HEKTHI.

[TpuBOMMBIE M HEMPUBOAUMBIE MPECTABICHUS TPOCTPAHCTBEHHBIX TPYIIIL.

MarauTHbIe pEIIeTKH CUMMETPHH

HuBapraHTHBIE pa3NoKeHUsI TEPMOAMHAMUYECKOTO MMOTEHITHAa

[IceBnocoOcTBeHHBIE (Pa30BBIC IEPEX OB

JluciepcuoHHOE YIIPOYHEHHE METAIIIOB U CIIJIAaBOB.
10.  KoHTpo/bHbIE BONPOCHI K MPOMEKYTOYHOM aTTECTAIUH
1. BoluncnuTe ckadyek TEIMIOEMKOCTH B (pa30BOM TMepexoje BTOPOro pojaa B paMKax
dbenomenosnornueckoit reopuu Jlannay.
2. l[IpuBeauTe mpuUMephl CTPYKTYPHBIX (Da30BBIX MEPEX0A0B O€3 U3MEHEHUS! CHMMETPHH.
3. [IpuBenuTe mpuUMEPHI ABYX U YETHIPEXMEPHOTO IMapaMeTpa MopsiIKa.
4. Onumwute MNOpoueAYpY Pa3l0oXKEeHUs TEPMOJUHAMUYECKOrO IMOTEHIHajda MO LEeJIOMYy
panroHaIbHOMY 0a3uCy UHBAPUAHTOB.
5. BeiBeaute hopMyiy Aisi MAaTHUTHOM BOCIIPUMMUYKBOCTH MaTepHara.
11. Oopa3sen 3x3aMeHALMOHHOIO OMJieTa

'OV BITO «JIOHELIKUI HAITMOHAJIbHBIM YHUBEPCUTET»

Yposens o6pazoBanus — Maructp
Hanpasnenue noarorosku — 03.04.02 «duszuka
Cemectp — 2
VYyeOnas qucuuminHa — « CTpyKTypHBIE (Da30BbIe EPEX0IbD)

oukrwdE

SK3AMEHAILIMOHHBIN BUJIET Ne 1

1. ®aykTyannoHHBIE TIEPEX0IbI MEXAY OJU3KUME CTPYKTYPHBIMHU YPOBHSIMH B Teopuu Jlannay

($ha30BBIX IEPEXOA0B BTOPOTO poja

2. ®a30BbIC IEPEXO/IbI BO BHEIIHEM I10JIE

3. MeTo/1 HepaBHOBECHOM BOJIFOIIMOHHON TEPMOIMHAMHUKHI

«Y TBEPKICHO»

Ha 3acenanuu Kadeapsl

npoToKOA Ne  oT «__ » T
3aBeayronuii kadenpoit B.H. Baproxun
DK3aMeHaTop JI.C. MeTtnoB



12. Kputepuu onieHUBaHUS
CormacHO MOJYJbHOMY TPHHIIAIY OpraHU3aIMU y4eOHOTO IMpoIlecca COMAEpKaHUE
TUCIUIUIMHBL «CTPYKTYpHBIC (Da30BbIC MEPEXOAbl» BKIIOYACT B ceOsl ABA 3a4ETHBIX MOJYIIA.
Kaxxnprit 3a4€THBIA MOJYJIb COCTOMT M3 TEOPETHYECKOTO Marepuajga W MPaKTUYECKUX 3ajad,
BBITIOJTHEHHNE KOTOPBIX TpeOyeT OBJIAJICHHS TEOPHUEH B YKa3aHHOM B MOJyJIe 00bEME.
OneHka 3HAHWUK CTyIEeHTOB TpoBoguTcsa 1o 100-0ayuTbHOM IIKaie IO  CIEAYIOIIMM
KPUTEPHSIM:

3ayérHbie MoayJIN dopmMa KOHTPOJIA basnbl

CopnepxaTenbHbI MOAYIB | bnok naGopaTtopHbIx paboT 10
CamocTtosTenpHas pabora 15

CopnepxatenbHblii MOAYIIb 2
bnok nabopaTopHbIX padoT 10
CamocTtosTenpHas padora 15

3aueT, sK3aMeH 50

OO0muii utor 100

K mepBoMy MOAYyITbHOMY KOHTPOJIO CTYASHT JOJDKEH 3allUTHTh 5 J1a0opaTOpHBIX
pabot. 3a 1-3 nabopaTopHbie pabOTHI CTYJCHT MOXKET MOJIYIUTh B cymme 10 Gamios.

Ha mepBoM MOIyJbHOM KOHTpOJIC CTYJEHT MMEET BO3MOXKHOCTh IMOJNYYUTh 15 Oayuios,
OTBETHUB Ha BOMPOCHI U3 CIHCKA MPEIUIOKEHHBIX JUISI CAMOCTOSATEIILHOW PabOTHI.

Ko BTOpOoMy MOAYJIEHOMY KOHTpPOJIFO CTYACHT JIOJDKCH 3alllUTUTh 5 J1a00paTOpHBIX
pabot. 3a 4, 5 naGopaTopHbie pabOTHI CTYAEHT MOXET MOIy4uTh 1o 10 Gaios.

Ha BTOpOM MOIY7IHHOM KOHTpOJIE CTYJACHT MMEET BO3MOKHOCTH IMONYYUTh 15 Gayios,
OTBETHUB Ha BOMPOCHI U3 CITUCKA MPEIUIOKECHHBIX JUISI CAMOCTOSTEIILHOM PabOTHI.

Ha »K3ameHe CTyIeHT HMeeT BO3MOXXHOCTh NOayuuTh 50 OamioB. OcHoBoOW Juis
MIOJIyYEHHUsI OIICHKH Ha SK3aMEHE SBIISICTCS YPOBEHb OBIIQJCHUS CTyJCHTaMH MaTepHaia Kypca
«CTpyKTypHbIe (ha30BbIE MEPEXOAb», MPEIYCMOTPEHHOTO YYEOHBIM IIJIAHOM HAampaBICHUS
noarotoBku 03.04.02 dusuka. Dxk3aMeHAIMOHHBINA OuieT cocTout u3 3 BompocoB. OT cTyJeHTa
TpeOyeTcsl yCTHOE U3J0KEHHE OTBETOB Ha HMX. OTBET Ha KaXK/Ablil U3 BOIIPOCOB OLIEHUBAETCS B
25 6annos.

OreHKa 3a OBIIAICHUE Kypca BBICTABIISIETCS 110 CIIEAYIOIIAM TPUHITAITAM:
(Paspabamvisaromces u ymsepacoaromes kagheopou na ocnoge [lonoxcenus JJonHY)

Ouenka o 100- Ouenkano
OaLILHOM ITo TOCY/AAPCTBEHHOM 1LIKAIe
IIKajle, KOTopasi |  IIKaJje (3K3ameH, Onpenenenne
JeiicTByeT B ECTS Mu(pepeHIMPOBAHHbIH
JlonHY 3a4eT. 324€T)
OTJINYHO — OTJIMYHOE BBHIOJTHEHHE C
«Otmmyno» (5)
90-100 A HE3HAYUTEILHBIM KOJTHYECTBOM
(3aumeno) .
HETOYHOCTEH
XOPOIIIO — B IIEJIOM TIPABUIIEHO BHITTOJTHEHHAS
8089 B paboTa ¢ HE3HAUUTENBHBIM KOJTMYECTBOM
«Xoporo» (4) o6ok (10 10%)
(3aumeno) XOPOILIO — B 11€7I0M MTPABUIIBHO BBIITOJTHEHHAS
75-79 C paboTa ¢ HE3HAUUTENBEHBIM KOJTMYECTBOM
omr6bok (10 15%)
TTOBJIETBOPUTENHFHO — HETIJIOXO, HO CO
70-74 D «Y TOBIETBOPUTEIHHO y P ’
3) 3HAYUTEILHBIM KOJTMIECTBOM HEJJOCTATKOB
OCTAaTOYHO — BBIMOJIHEHUE YIOBIETBOPSIET
60-69 E (3aumero) & YA p
MUHHMATGHBIC KPUTCPHN
35 59 EX «HeynoBneTBOpUTENBHOY | HEYIOBIETBOPUTEIHHO — HAZI0 OPAOOTATh
C BO3MOYKHOCTBIO HaJl TEM, KaK TIOJTyYHTh MOJIOKUTEIHEHYIO




MOBTOPHOM aTTeCTaIlnN OLICHKY
(2) (He 3aumero)

034 F «HeynoBIeTBOPUTEIBLHO» | HEYIOBIETBOPHTEIHHO - C BOBMOYKHOCTBIO
(2) (He3aumeno) TIOBTOPHOM C/IAYH TPH YCIIOBUH O0S3ATEIIHHOTO
Ha0opa IOMOTHUTENFHBIX OIIOB

13. MaTepuajibHO-TEXHHYECKOE 00ecriedeHne Y4eOHOro npouecca

Jns npoBeneHus JEKUUMOHHBIX M JAOOPATOPHBIX 3aHATHI wHcnoJb3dyerca ayna. 304
«KoMmnproTepHplii  KJ1acc», 00OpYyIOBaHHAS WHTEPAKTUBHOW JIOCKOH, MYJIbTHMEIUIHBIM
npoexktopoM u [I9BM B kosnmuectse 10 mit.

14. PexomMeHjo0BaHHAasl JJUTepaTypa
OcHoBHas1

1. IO.A. UztomoB, B.H. CeipomsataukoB. @a30Bbie EPEeX0bl U CUMMETPHUS KPUCTAIIIOB. —

M.: Hayka, 1984. — 245 c.

A. bpyc, P. Kaynmu. CtpykrypHsie (ha3oBbie nepexosl. — M.: Mup, 1984. — 408 c.

3. JI.C. MetnoB. HepaBHOBecHast SBOJIIOLIMOHHAS TEPMOJUHAMHUKA W €€ TPUIIOKEHUSI.
Honenk, Hoynumxk, 2014. — 176 c.
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JlonmosiHUTEIBLHAS

1. A.3. IMartanmuckuii, B.JI. [TokpoBckuii. diaykTyannonHas Teopusi (a3oBbIX MEpexomoB. M.:
Hayka, 1982. —382 c.

2.B.®. Enecun, B.A. Kanrypaukos. ®usnka ¢azossix nepexonos. M.: MUOH, 1997. — 180 c.

3.L.S. Metlov. Nonequilibrium evolution thermodynamics of vacancies. Phys. Rev. Lett. — V. 106.
—P. 165506 (2011).

15. UndopmanmoHHblie pecypebl

16. IporpamMvHoe odecrievenye ( TIpH HATIYNAN)

PaGouad mporpamma paccMOTpeHa M TepeyTBepKJCHA Ha 3acefaHMH Kadepsl
TEOPETHUECKOH (M3MKM W HAHOTEXHONOTHH ¢ M3MeHeHWsMH (0e3 W3MeHeHHil) Ha 2017/ ro,u
ITporoxon 3acenanus kapeapsr Nel ot 28 aBryCTa 2017r

3as.xaenpoit TO u HT /// = B.H.Baproxun

/"f‘

Pabouas mporpamma paccMoTpeHa M IepeyTBEpKICHA Ha 3acefaHMH Kadepl
TEOPETHYECKOH (U3MKH M HAHOTEXHONOTHMH ¢ W3MeHeHHsMH (0e3 M3MeHeHWi) Ha 7018/r0:[
[Tpotokon 3acenanns kapenpsi Ne 7 ot 42, 05, 20187,

3as.xadenpoit TO® u HT v/ / Los, B.H.Bapioxun

/
/



