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YTBEPKJAIO:

BpPIO JEKaHa (I)PISHKO-TCXHPI‘ICCKOF 0

2019 .

CTAHJAPTA BBICIIEr0 OGDA30BAHHS 10 HAMPABIEHHIO ribnromnm 03.04.02 Dmsuka,
YTBEPXKAEHHOTO nprKazoM Munucrepersa obpasopanus u Hayku Poccuiickoit ®enepanuu ot 28
asrycra 2015 r. Ne 913.

IIporpamma yuebro# mucnmmmasl «CTPYKTYPHBIE ®A30BBIE ITEPEXO/Ibl» cocrasiena
Ha ocrose 'OC BIIO no nanpasnenuio noarorosku 03.04.02 ®usuka, yTBEpKIEHHOTO IPHKA30M
Munncrepcrea  ofpasoBanus u Haykn JIHP or «04» ampens 2016r. Ne 300,
3aperucTpupoBanHoro B Munucreperse toctumuu JIHP or 22 ampens 2016rT. Ne 1195,
«ITonoxenns 06 opranu3anuy y4eGHOro mponecca B 00pasoBaTe/bHbIX OPraHA3aIMAX BHICIIEN0
npodeccuonansroro obpasosanns Jlonenxoii Hapoxmoit PecnyGmuku», yrBepx)aéHHOrO
nprka3om Munncrepctsa o6pasosanus u Hayku JIHP 07 asrycra 2015 r. Ne 380 (¢ n3smeneHusIME
1 fononHerusMu ot 30 okta6pa 2015 r. Ne 750), yyeGHOro MmiaHa Mo HampaBIeHHIO MOATOTOBKH
03.04.02 ®usuka ( marucTepckas mnporpaMma: (OH3MKA KOHIEHCHPOBAHHOTO COCTOSIHHS),
yrBepinentoro YuersiM Coserom Yuusepcutera ot 02.04.2019 r., mporokon Ne 3 u ocHOBHO#
00pasoBatebHOM MPOrpaMMBl, YTBEPIKJICHHO! mprKazoM pektopa (Ne 102/05 or 31.05.2019 1.).

Pa3paboTunk:

[Ipocpeccop, HOKTOp du3-Mat Hayk,
npodeccop Kadeapsl TEOpeTHYECKOi
(H3MKH ¥ HAHOTEXHOJIOTHit

Metnos JI.C.

ITporpamma y4eGHO# AMCUHMILIHHE yTBEPXK/ICHA Ha 3aCEIaHAH Kadenps TeOpeTHUECKOH (U3UKH
U HAaHOTEXHOJIOT'Hit

IIporoxon Ne 17 _or« 04 » ampens 2019 .
3aB. KahepbI TEOPETHIESCKON (PH3UKH ¥ HAHOTEXHOJIOTHii Baproxun B.H

[Iporpamma yuebuo#t ucnmmmnbl ofo6peHa yueOHO-Mefoxuuetkoil KomuccHel pu3MKo-
TEXHUYECKOTO (haKyabTeTa

ITpotokon Ne 4 ot « 08» _ ampens 2019 .

IIpencenarens yuebHO-METORMICCKON
KOMHCCHH (haKyITbTeTa Z~ Kotenxko B.H.




1. OobsacTh NPUMEHEHUsS] M MEeCTO IMCUMILVIMHBI B Y4eOHOM Mpolecce:

Kypc «CTPYKTYPHBIE ®©®A3OBBIE [IEPEXO/Ibl» sBusercs  00s3aTenbHOM
JTUCIUTIIMHON BapuaTtuBHOM dYacTu bioka 1 «/lucumrumasl (MOIYJIHM)» 110 HANpPaBICHUIO
noarotoBku 03.04.02 ®wusumka (Marucrepckas mnporpamma: (U3MKa KOHJIEHCHUPOBAHHOTO
COCTOSIHMS).

JucuumuHa  peanu3yercs Ha  (pU3MKO-TeXHWYeCKoM  ¢akynbrere  Kadempoi
TEOPETHYECCKOW (M3MKU M HAHOTEXHOJIOTHH. JIJIs W3ydeHHs AaHHOW Y4eOHOW JMMCIUIUIMHBI
HEO0OXOIMMBI 3HAHMSI, YMCHHSI M HaBBIKH, C(OOPMUPOBAHHBIE B MPOIECCE M3YUYCHHS TPEIMETOB
«Obmass u okcnepuMmeHTaIbHass (Qusuka (MonekynsapHas ¢usuka. TepMoauHaAMUKA)y,
«Teoperndeckas ¢pusnka (Pusnka KOHIEHCUPOBAHHOTO cOCTOsTHUS. Du3nka (ha30BBIX MEPEXOI0B.
Tepmonunamuka u cratuctuyeckas gusuka. Ouznueckas KUHETHKA)», «DU3uKa TBEpAOro Tenay,
«Teopust BepOATHOCTEM W MaremMaTU4yecKas CTaTUCTUKa», «MaTeMaTu4ecKuil aHaIu3»,
«duddepennmansubie ypaBHeHUs. VHTETpalbHBIC YPaBHEHUS i BAPUAITMOHHOE HCUUCIICHUE.

HOJ’Iy‘leHHHC S3HAaHUA HCIHOJIB3YHOTCA CTYACHTAMH BO BpPEMA BBIIIOJIHCHUSA HAYYHO-
HCCHGﬂOBﬂTGHLCKOﬁ pa6OTBI IIpHU HAIITMCaHUH MaFI/ICTepCKOﬁ JAUCCCPpTAllH.

2. CTpyKTypa A¥CUUILIHHBI

Xapakmepucmuxa yueOHou OUCUUNIUHDL

Hamnpasnenue noarotToBku 03.04.02 ®usuka
Maructepckas nporpamma ®du3rKa KOHJACHCUPOBAHHOTO COCTOSIHHS
ITporpamMmMa moAroTOBKH Marucrparypa
Kpanudukarmst MarucTp

KonuuecTBO conmepkarenbHbIX MOTyJICH 2

Jucuumnnuza 6a30BoH / BapuaTUBHOM YacTH

o JUCLMIUIMHA BapUaTUBHOM yacTu
o0pa30BaTeIbHON MPOrpaMMbl

@OpMBI KOHTPOJIS 1 MOynbHBIN KOHTPOJIb, 1 SK3amMeH
TMokasaremn ouHas (popma 3aouHas Gpopma
oOyueHus o0y4deHus
KonndecTBo 3a4eTHbIX eanHUIL (KPEAUTOB) 45
I'ox noaroToBkn 1
CemecTtp 2
KonnuecTBo yacos 162
- JICKIIMOHHBIX 14
- IPAKTUYECKHUX, CEMUHAPCKUX
- 1a0OPaTOPHBIX 42
- CAaMOCTOSATEIbHOM paboThI 106
B T.4. HHMBHIyaJbHOE 3a/IaHUEC
HenenpHOE KOJIMUYECTBO YaCOB, 4
B T.4. AYJJUTOPHBIX 4

3. Onucanune JUCHMIIUHBI

eau u 3apaun
Hean: 3akimoyaercss B NPeAOCTaBICHUM OyIyIIUM MarucTpaM HEoO0XOAMMOro oObeMa 3HaHU,
MPECTaBICHUH, SKCTIEPIMEHTAILHBIX (PAKTOB U TEOPETHUECKUX MOJIENICH O COBPEMEHHOM (QH3HKe
(ha30BBIX NEpPexo/10B, (hopMUpOBaHHE HABBIKOB PELICHUS 3a/1a4 10 Gu3HKe (a30BbIX NEPEXOa0B, a
TaKXKe B IMPEIOCTABICHUH HEOOXOIMMOTO YPOBHS KOMIIETEHIIMU /IS Hadajla CaMOCTOSTEIHHON
paboThI B 061acTH (ha30BBIX MEPEXOOB.




3agaya gucuuruinHel «CTPYKTypHBIE (Da30BbIe TEPEeXOoJbl» MpPEeayCMaTpUBACT MPOPaAOOTKY
CTyICHTaMH TEOPETHYCCKHX OCHOB TMPOCIYIIAHHOTO JICKIHOHHOTO MaTepuaia, IMOArOTOBKY
OyIyIIero CIeNUaaIucTa K CaMOCTOSATEIbHON HAyYyHOU paboTe B 00acTu (U3UKH TBEPAOTO TEa.

TpeGoBanuss K pe3yjbTaTaM OCBOeHHMS IAUCHUILIMHBI: [Ipoliecc M3ydeHUs] TUCHMILIAHBI
«CTPYKTYPHBIE ®A3OBBIE IIEPEXO/Ibl» nHanpaBien Ha (OpMUPOBaHHE JIIEMEHTOB
cienyomux komnereHuuid B coorserctBuu ¢ ®I'OC BO P® no HanpaBieHUIO NOATOTOBKU
03.04.02 dusuka U OCHOBHOM 00pa30BaTENILHOM MPOTpaMMBbI  BBICIIETO OOpa30BaHWS HAIPaBJICHUS
noaroroBku 03.04.02 dusrika (MarucTepckast mporpamma: (pu3rka KOHISHCUPOBAHHOTO COCTOSHUS).

a) oowexkyarvmypnuix (OK):

CMOCOOHOCTBIO K a0CTPaKTHOMY MBINUICHUIO, aHanu3y, cuate3y (OK-1);

TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATU3alli, UCIIOIb30BAaHUIO TBOPUYECKOIO MTOTEHIIMAA
(OK-3).

0) oowenpogeccuonanvnuvix (OIlIK):

TOTOBHOCTHIO K KOMMYHUKAIIUU B YCTHOUM M MMUChMEHHOM (hopmax

Ha TOCYJapCTBEHHOM si3bike Poccuiickoit @enepaiyii U MHOCTPAHHOM SI3bIKE JUIS PEIICHUs 3a1a4
npodeccronanbHoit aesrenbHoctu (OITK-1);

CHOCOOHOCTBIO K aKTUBHOM COLMATbHON MOOUIBHOCTH, OPraHU3alluu
HAYYHO-HMCCIICI0BATEIbCKUX M HHHOBAIMOHHBIX pabot (OIIK-3);

CHOCOOHOCTBIO IANITUPOBATHCA K U3MEHEHHIO HAYYHOTO TPOoduiIs cBoen
podecCHOHATEHOM JIEATEIIEHOCTH, COIIMOKYIIBTYPHBIX U COIIMATTBHBIX YCIIOBHIA NESTCIIEHOCTH
(OIIK-4);

CIOCOOHOCTBIO UCTIOIB30BaTh CBOOOIHOE BIIAJICHHE MPO(PECCHOHATBHO MPOPUITHPOBAHHBIMHU
3HAHUSAMHU B 00JIACTH KOMITBIOTEPHBIX TEXHOJIOTUH ISl pelIeHus 3a1a4 IpodecCHOHAIBHOM
JESATEILHOCTH, B TOM YUCIIC HAXOISIINXCS 32 MpeesiaMy HapaBIeHHOCTH (TIPOQHIIs)
noaroroBku (OIIK-5);

CIIOCOOHOCTBIO UCTIOB30BaTh 3HAHUSI COBPEMEHHBIX IMPOOJIEM M HOBEHIIIHX

JTOCTHXEHUH (PU3UKU B HAyIHO-UCCIIe10BaTeIbcKkoi pabore (OITK-6);

CIIOCOOHOCTBIO AEMOHCTPUPOBATh 3HAHMSI B 00JIaCTH PHIIOCO(PCKUX BOIPOCOB
€CTECTBO3HAHUS, UCTOpUH U MeToooruu (husuku (OIIK-7).

8) npogpeccuonanvusvix (IIK):

HAYYHO-HCCJIeI0BATEIbCKAS eI TEIbHOCTh:
CIIOCOOHOCTBIO CAMOCTOSITENIbHO CTAaBUTh KOHKPETHBIE 3a7]aui HAyUYHBIX

WCCIICIOBAaHMM B 00JIACTH (PU3UKH U PEIIaTh UX C TIOMOIIBIO COBPEMEHHOM ammapaTypsl U
MH(OPMAIIMOHHBIX TEXHOJOTHH C UCIIOJIb30BAHUEM HOBEHIIIEr0 POCCUIICKOTO U 3apy0eHOTO
ombita (ITK-1);

HAYYHO-MHHOBAIMOHHAS /IeATEIbLHOCTh:

CIOCOOHOCTBIO CBOOOHO BIAJETh pa3aeiiaMu (PU3UKH, HEOOXOIUMBIMU

JUIS pellieHus] HAyYHO-WHHOBAIIMOHHBIX 3314, U IPUMEHSTh PEe3yIbTaThl HAYYHBIX HCCIIEIOBAHUN
B HHHOBAIMOHHOM aestensHocta ([TK-2);

CIOCOOHOCTBIO MPUHUMATH yYaCTHE B pa3paboTKe HOBBIX METOJOB U METOJUYECKHUX MOIX0JIOB B
HAyYHO-MHHOBAIIMOHHBIX UCCIICIOBAHUSIX M HHKEHEPHO-TEXHOIOTHYecKoit aesrenbHocTr (I[TK-3);
OpraHu3alMOHHO-YNPaBJIeHYeCKAs e TeJIbHOCTD:

CIOCOOHOCTBIO TUTAHUPOBATh U OPTAaHU30BBIBATH (PU3HUYECKUE MCCIICIOBAHMUS,

Hay4HbIe ceMHHapbl U KoHpepeHuuu ([1K-4);

CIIOCOOHOCTBIO UCTIOIB30BaTh HABBIKKM COCTABIICHUS U OhOpMITCHUS

HAyYHO-TEXHUYECKOH TOKYMEHTAIlUU, HAYYHBIX OTYETOB, 0030POB, JOKIAJI0B

u crareit (I[TK-5);

negarornyeckasi 1esiTeJIbHOCTD:

CIIOCOOHOCTBIO METOUYECKH TPAMOTHO CTPOUTH TUTAHBI JICKIIMOHHBIX



Y MPAKTUYECKUX 3aHATUH 1O pa3zesiaM y4eOHBIX JUCIHUILIHH M MyOJIHMYHO H3JIaraTh
TEOPETHUYECKHE U MTPAKTUUECKHE Pa3/ielbl y9IeOHbBIX IUCIUIUINH B COOTBETCTBUH C
YTBEP)KICHHBIMH y4€OHO-METOUUYECKUMH ITOCOOMSIMU TIPU peaIM3alliy porpaMM OakaiaBpuara
B obmactu pusuku (ITK-6);

CIOCOOHOCTBIO PYKOBOJUTH HAYYHO-HUCCIIEAOBATENILCKOM NESTEILHOCTHIO B 0071aCTH (PU3UKU
oOyuyarommuxcs 1o mporpammam Oakanaspuata (ITK-7).

B pe3yabrare uzydenusi y4ueOHOMH TMCHUIJIMHBI CTYJAEHT H0JIKEH
3Hamp:

e 00mue 0COOCHHOCTH (ha30BbBIX MEPEX0A0B 1-T0 U 2-T0 poja;
(bU3NYEeCKUN CMBICIT KPUTUICCKUX SIBJICHUH U KPUTUYCCKUX MHIICKCOB;
(bu3MUECKOe 3HAYCHUE «IIapaMeTp MOPSIIKay;
OCHOBHBIC TTOJIOXKCHHUS TEPMOTMHAMUUECKOM Teopru (a30BbIX nepexonos Jlanmay;
0COOCHHOCTH JJMHAMHKH TTapaMeTpa Mopsiika npu Gpa3oBbIX Mepexoax 2-ro pojaa;
KHHETUKY 00pa3oBaHueM HOBOW (pa3wl pu (pa3oBeIX mepexoaax 1-ro pona.
0c00eHHOCTH (Pa30BBIX MEPEXOI0B B HU3KOPA3MEPHBIX CUCTEMAX;
¢busuky dazoBoro nepexoa METaI-AUIICKTPHUK;
® OCHOBHBIC (ha3bl COCTUHCHUI BRICOKOTEMIIEPATYPHBIX CBEPXIIPOBOJHUKOB.
yMmemp:
® 3amucarh 3aBUCUMOCTh TEPMOJMHAMUYECKOrO MOTCHIMAIA OT MapaMeTpa Mmopsiika
B Teopuu Jlannay;
® BBIYHCIIATh KPUTUYECKUE MHACKCHI TEPMOJIMHAMHYECKHX BEIUYMH TpHU (Pa30BbIX
nepexojiax 2-ro poja;
® BOCIIPOM3BOJUTH OCHOBHBIC CBOIMCTB (Da30BOM JHarpaMMbl BHICOKOTEMIIEPATYPHBIX
CBEPXITPOBOIHUKOB.
enaoemp:
® 3HaHWSIMHU JUIS BBIYMCIICHHS (DA30BBIX THAarpaMM MArHUTHBIX CIIOHTAQHHBIX U
OPHEHTALMOHHBIX NIEPEXO/IOB;
e METOJaMU BBIYMCICHHS pa3sMEpoOB  3apojblliell HOBOW (a3sl T1pu  (Pa3oBBIX
nepexojax 1-ro pona.

4. Conep:xanue IMCHUILUIMHBI M (POPMBI OPraHU3alMH Y4eOHOI0 Mpouecca

MMopsiakoBbIi Kparkoe conepxkanue TeMbl
HOMeEp U TeMa

Cooeporcamenvhutii Mmooy 1. «Beedenue 6 puzuxy cmpykmypHuix
dazoevix nepexoooe»

Tema 1. Beenenue | Bpenenue B (pu3MKY CTPYKTYpPHBIX (Pa30BbIX Hepexo10B. DIyKTyallmOHHbIE

B (hu3uKy MIEPEXO0JIbI MEXKy ONM3KUMH CTPYKTYPHBIMH YPOBHSIMH B Teopuw Jlanmay
CTPYKTYPHBIX (ha30BBIX MEPEXOI0B BTOPOTO POJIa.

(hazoBBIX

TepeX0/IoB MarautHble U CTPYKTYypHBIE (ha30Bble TEPeXOoJbl Ha TMpUMepax s

KOHKpPETHBIX MaTepuajioB (MaHTraHuUThl U ciiaBel [eiiciepa). da3oBbiit
nepexos; (eppoMarHeTHK—aHTU(EPPOMAarHETUK B MaHTaHUTaX JIAHTaH
JIETUPOBAHHBIX CTPOHIIUEM.




Tema 2.
Bakancuonnas
TeOpHsl IUIABJICHUSA
TBEPABIX TEJ

BakancuoHHas T€OpHs IUIABICHUS TBEPABIX TEI. Y YeT BKIaa
MEXY3eJIbHbIX aTOMOB. Pemerounsie Mosenu. CpaBHeHue nedexra
CABUIOBOI'O MOJYJI B PA3JIMYHBIX TEOPUSIX.

CrpykrypHble (azoBble Mepexoibl C H3MEHEHHEeM U 0e3 HU3MEHEHUs

CUMMETPUU KPUCTaJUIMYECKOU peLIeTKU. Msrkue MOJIBL.
Anrapmonunueckue 3>P@extsl. CTpyKTypHblE Iepexojbl B OHWHApHBIX
CIUIaBaX.

Tema 3.
Tepmonnnamuyeck
as teopus Jlannay

Tepmonunamuueckas teopus Jlanpay. IlpuBoaumble M HEnpUBOAMMBIE
MIPEACTABICHUS IIPOCTPAHCTBEHHBIX IPYIIIL.

dusnyeckas peanusalys napamMeTpoB MOPsiIKa HA MUKPOCKOMUYECKOM
ypoBHE onucanus. TeH30pHOe MpeAcTaBIeHUuE MPOCTPAHCTBEHHOMN IPYIIIbI
Ha 6a3uce JTOKAIM30BAHHBIX aTOMHBIX (DYHKIIUH.

Tema 4.
ITepecranoBouHOE,
BEKTOPHOE U
IICEBJIOBEKTOPHBIC
MIPEJICTaBICHHUS.

[lepectanoBouHoe  mpencraBieHue u  ero  Oasuc.  BekrophHoe
npenacTaBieHne U ero 0Oasuc. IIceBIOBEKTOpHOE NPEACTABICHHUE M €ro
Oasuc.

N3menenne cummerpun npu (a3oBBIX Iepexonax. 3oHa bpuiniosHa u
CUMMETPUYHBIE TOUKH B HEW. MarHuTHele pemerku cummerpuu. [lomHoe
W3MEHEHUE CUMMETPUH.

Tema 5 JlomeHbI.

Howmensl. [lomenbl kak cneactBue mnpuHimuna Kropu. Cummerpuiinas
knaccudukanus JoMeHOB. JlydeBble, OpHMEHTALMOHHBIE W aHTH(a3HbIE
nomensl. [Ipadasa.

AHanu3 TePMOJIMHAMUYECKOr0 OTeHIIMaa . MHBapraHTHBIE Pa3JI0KEeHUS
TEPMOJMHAMHYECKOTO mMoTeHnuana. llenbrit  panuoHanbHBIM  6asuc
unBapuantoB (L[PBN).

Tema 6 Tlpumepsl

IIpumeper moctpoenuss L[PBU. Iloctpoenne IIPBM nmus crpykTypHOro

noctpoenus [IPBM | nepexona B coeaunenusax C-15 u  A-15. JIByXKOMIOHEHTHBIA U
TPEXKOMIIOHEHTHBIN ITapameTpsl MopsAaka. MHOTOKOMIIOHEHTHBIN
@da30BbIE AMarpaMMBbl B IPOCTPAHCTBE MTAPaMETPOB TEPMOAUHAMUYECKOTO
noTeHuana. TeopeTuyeckre OCHOBBI MOCTPOCHMs (a30BBIX JUATPAMM.
ITopsiaxa. Monens n6. B3auMozeicTByromue napameTpsl nopsaKa.
Tema 7 Makpockonuyeckue napameTpsl nopsaaka. TpancdopmamoHHble CBOMCTBA
B3anmopeiicteue napamerpa nopszaka. Pusmdueckas peanusalnys  MakKpoIapamMeTpoB.
MHUKPO- U ITocTpoenue 0a3MCHBIX (GyHKIMHA. KoHncTpynpoBanue
MakKkpoIapaMeTpoB | TEpMOAUHAMUYECKOIO ITOTEHIMAIA.
MopsiAKa
B3anmopeiicteue MHKpPO- u MakponapamMeTpoB IopsKa.

KonctpyupoBanue TtepmoauHaMudeckoro. HecoOCcTBeHHBIE TEpPEXOIbl.
[IpuMepsl CTPYKTYpHBIX MEPEXOJOB B KpHUCTAIUIAX THIA IEPOBCKUTA.
®eppouku. Hedbeppouku.

Tema 8. Da3oBrie
Iepexo/ibl BO
BHEILHEM I10J1€

da3o0Bble NIEpexoibl BO BHeHHeM moisie. Pa3oBble auarpamMMbl. das3oBbie
JMarpaMMel Jutst Mozeneit ° 1 n°. OcoGble Toukn Ha ha30BOil IHArPaMME.

OcCOoOeHHOCTH ~ TeMIIEpaTypHOrO  MOBEACHHMS  BOCIPUUMYMBOCTH B
OoKpecTHOCTH  (ha30BOro  Imepexoja BTOpPOro pona. Brluucnenue
BOCIIPUMMYHUBOCTEH. BOCHPUUMYHMBOCTEH s (ha30BBIX NEPEXOI0B




Broporo CoOcTBeHHbIE W  HecOOCTBEHHBIC  (Da30BBIE  IEPEXOIBI.
[ceBmocoOcTBeHHBIE (ha30BbIe MTepexo/Ibl. JJOMEHBI BO BHELITHEM TOJIE.

Tema 9
Couzmepumbie 1
HECOU3MEpPUMBbIEC
¢a3bl.

@a3pl ¢ HecousMepumon — mepuoauuHocThlo.  Cousmepumble U
HecouszMepumsble (asbl. PasnoxeHue TepMOAMHAMUYECKOrO MOTEHLUANa ¢
HENPEepBIBHBIMK MapamerpaMu mopsiaka. nepexona A93) Ueprosa A96)
pexxum TepmoanHamuka (a3oBbIX NEPEXOJOB B HECOU3MEpHUMBbIE (hasbl.
WNuBapuantsl Jludmmuna u J3s510MHHCKOTO.

Onykryauuu U cumMmeTpusi. OCHOBBI (PIyKTyallMOHHON TeopuH (ha30BBIX
nepexooB. Kpurnueckue nuaekcsl. Meron penopmrpymmsl. Kpurnueckoe
MOBEJICHHE AaHU3OTPOMHBIX cUCTeM. DIyKTyallMOHHBIN CPHIB K (ha30BBIM
rnepexojiam IIEPBOTO pona. dnykryanuu B OKPECTHOCTHU
MYJIbTUKPUTUYECKUX TOYEK.

Cooepirrcamenvnuiit Mooyns 2. «Da3oevie nepexoovl ¢ yuacmuem
CMPYKMYPHBIX 0eqheKmoey

Tema 1. dazoBbie

da3oBbIe MEPEXOJbl C YYaCTHEM CTPYKTYpHBIX aedekToB. MHTEHCHBHOE

IIEPEXO/IbI C | MexaHHYecKoe BoO3JeicTBMEe Ha TBepible Tena. OOpaboTka MeTaylIoB
y4acTUEM METOAaMi MHTEHCUBHOM 1utactudeckor nedopmarmu (UIT). Buasr UIT/.
CTPYKTYPHBIX MUKpPOCKOIMYECKNE  MEXaHW3Mbl  TE€HEpallMM,  AaHHUTWIALUA U
nedexToB B3aUMOJICHCTBHSI JE(PEKTOB PA3IUYHBIX BU/IOB.

Tema 2. | TepMmoimHaMHUUeCKHE CIIOCOOBI OMUCAHUS Ae(DEKTHOM CTPYKTYphl TBEPABIX
Tepmonnnamuyeck | Ten. Meroa HepaBHOBECHOM HBONIOLMOHHOW TepmoauHamuku (HOIT).
ue crocoObl | O6001menHoe cooTHOmEeHNE [ nO6ca.

ONMCAHUSA

neeKTHOM

CTPYKTYpBI

TBEPJBIX TEIl.

Tema 3.

JIByxaedexTHas
monens HOT

IByxnedextHas wmozens HOT ans ommcanus »BoOMIONMM  J1e(EKTHOM
CTPYKTYpbhl MU Ipejesna IJIACTHUYEeCKOro TEUYEHHUs B Ipolecce 00paboTKu
MetauioB Merogamu UII/I. 3akoHbI ynpOYHEHUsT METALIOB.

Tema 4. TennoBsie

Ternoseie 3¢¢exter mpu WII. ATomMapHBIi MeXaHU3M AMCCUIALUU

3¢ dexTs IIPH | MEXaHUYECKOM  SHEPIMM  4Yepe3  IPOMEKYTOYHOE  COCTOSIHUE €

nIa BO30YK/IEHMEM HM3KOYACTOTHBIX MEPEXOJIHBIX BOJHOBBIX MPOLIECCOB MPHU
reHepaluy JUCIOKaIHM.

Tema 5. | Pasnuunbie  BapuanThl  TpexjaedektHoix — momener  HOT.  Vuer

Pasznnunsie MUKPOTPELIMH U UX pasynpouHstouero Biusgaus. Mogens HOT ¢ yuerom

BapUaHTHI JBYXMOJIOBOTO DACIIPENEICHUS 3€PEH IO HX pasMmepaM. JlucrnepcnoHHOe

Tpex1e(heKTHBIX YIPOYHEHHE METAJUIOB U CILJIABOB.

monener HOT




Tema 6. | UITJT -
CTaTUCTHUYECKOE

obocHoBauue HOT

HOBBI  BUJ

(byHIaMEHTAIBHOTO
Cratuctuueckoe obocuoBanne HOT.

JABHKXCHUA MaTCpuu.

Tema 7. Bunsl
3a/a4, peuraemMbIX
B pamkax HOT

JHpyrue Buabl 3a1a4, pemaeMbix B pamkax HOT. Cmazku. DddexTsr Stick-
slip. ABTOBOJIHOBBIC MEPUOAUYECKHE CTPYKTYpPHO-()a30BbIC MEPEXO/bl B
amop¢HbIX cruiaBax. ['ama-sncuiioH (azoBble Mepexojbl B MapraHIEBbIX
cruiaBax kenesa. Pa3oBble EPEX0/bl BBICOKUM CIIMH — HU3KUN CIIHH.

TemaTnyeckui miaan

Cooeporcamenvutit modyns 1. «Beedenue ¢ huszuxy cmpykmypHhuix (pazoevix nepexoooe»

KoJsnuyecTBo 4acoB

Ounas ¢gopma 00yueHust

3aouHas popma o0yueHust

B T.4. B T.4.
Ha3zpanus cogepkaTeJbHbIX
. i w
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5 |3 B o = 2 |E =
o ) ) o ) 0
= = |3 |E E = b o=
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Tema 1. Benenue B Gu3uKy
CTPYKTYPHBIX (pa30BbIX 85|05 2| 6
MepexoJI0B
Tema 2. Bakancuonnas
TEOpHsl TUIABJICHUS TBEPABIX
TeN 8,505 2|1 6
Tema 3. TepmoauHaMUuecKast 9 1 ) 6
teopus Jlannay
Tema 4.
[TepecTanOBOYHOE,BEKTOPHOE 9 1 5 6
Y TICEBJIOBEKTOPHBIE
MPEACTABJICHHUS.
Tema 5 JlomeHEI. o 1 2 6
Tema 6 Tlpumepsl
9 1 2 6
noctpoenus LIPBU
Tema 7 BzanmoneicTBue
MHUKPO- ¥ MaKpONapaMmeTpoB 9 1 2 6
nopsiAKa




Tema 8. DazoBbie EPEXObI
BO BHCIIHEM IIOJIC

Tema 9 Cousmepumsle U
HECOM3MEPUMBIE (ha3bl.

Hmozo no
cooeprcamenbHoOMy MOOYII0
1

79 8 18 | 53

TemaTn4yeckui miaan

Cooeporcamenvhutii Mmooy 2. «Dazosvle nepexoowvl ¢ yuacmuem CHpyKmypHoIX 0eheKmos»

KoanyecTBo 4acoB

Ounas ¢gopma 00yueHust

3aounas popma o0yueHus

B T.U. B T.U.
Ha3zpanus cogepkaTeJbHbIX
N = =
MoayJieil 1 TeM o |0 8 S o |o |8 3
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Tema 1. ®azoBble Iepexosl ¢
y4acTUEM CTPYKTYPHBIX
nedeKToB
12 | 1 3| 8
Tema 2. TepMoaMHAMUYECKHE
CIOCOObI OINMCaHUSA
neexTHoI CTPYKTYpBI
TBEPABIX TEI. 1251 05 4| 8
Tema 3. JIByxnmedektHas | 115 05 3| 8
moxens HOT '
Tema 4. Temnoseie spdexrsr | 4 1 4| 8
npu UITL
Tema 5. Paznuunsle
BapuaHThl  TpexiedekTHox | 10 | 1 2| 7
monene HOT




Tema 6. Craructuueckoe

12 7
obocHoBanne HOT 1 4
Tema 7. Bungel 3agad, 12 | 1 4l 7
pemaeMbix B pamkax HOT
Hmozo no
cooepycamenvHomy mooynio | 83 | 6 24 | 53
2
Bcezo uacoe no oucuunnune 162 | 14 42 | 106

5.MeToauyeckne peKOMeHJAAIMU I TPOBeJeHUsl JIEKIHOHHBIX, NPAKTHYECKHUX U
J1a00pPATOPHBIX 3aHATHIA.

[TpakTHyeckue 3aHATHS HE PEAYCMOTPEHbI y4EOHBIM IUTAHOM.

TEMBI JIEKIIUOHHBIX 3AHSTUM

Ne Konuuecmeo
Ha3zeanue memoi
n/n yacoe
1 ([BBenenue B pu3uKy CTPYKTYPHBIX (PA30BBIX MEPEXOJIOB 05
2 |BakancuonnHas TEOPUS IIJIABJICHUS TBEPABIX TCII 0,5
3 [Tepmommnammueckas reopust Jlangay 1
4 |[IlepecTaHOBOYHOE,BEKTOPHOE U TICEBAOBEKTOPHBIE MPEACTABICHUSI. 1
5 |loMeHBI. 1
6 |[Ipumepst nocrpoenus LIPBU. 1
7 |B3amMojeicTBIE MUKPO- H MaKpOTIapaMeTPOB TIOPSIKA 1
8 |DazoBbie epexo/1bl BO BHEITHEM I10JIE 1
9 |Comsmepumeble n HecoM3MepUMBbIE (a3bl. 1
10 |®a3oBEIe Mepexoabl C y9aCTHEM CTPYKTYPHBIX Je(PEKTOB 1
11 |TepmoamHamuyeckue crocoObl onmucaHus JePeKTHON CTPYKTYpPbl TBEPIBIX 0,5
Te.
12 |IByxnedextHas monens HOT 0,5
13 [Temmnoseie a3 dexts mpu U1/ 1
14 |Paznuunble BapuaHThl TpexaeekTHbIx Moaeneit HOT 1
15 |Cratuctuueckoe obocHoBanne HOT 1
16 |Buapl 3a1a4, pemaeMbix B pamkax HOT 1




IBCErO

14

TEMBI JIABOPATOPHBIX 3AHATUM

No Konuuecmeo
Ha3zeanue memui
n/n yacoe
1 [Tepmommnamuueckas Teopus Jlannay 9
2 |MHoromepHbIe apameTpsl Mopsaka. BzanmoaeicTByronme mapamMmeTphbl 9
ropsiJKa.
3 |®a3oBble mepexoapl BO BHEIIHEM 1oJjie. Da3oBbie quarpaMMbl IS 8
. 4 6
MOJCIEeU N U1 .
4  |®aykryarmoHHas Teopus (a30BbIX MEPex010B. Kpurnueckne MHIEKCH 8
5 |CTpykTypHBIC U MarHUTHBIC (Da30BBIE TIEPEXOIbI B TAHTAH—CTPOHITUECBOM 8
MaHTaHUTE.
BCEI'O 42

6. MeTonuyeckue peKOMEHIALMHU M0 OPTraHU3alNU cal\il‘OCTOHTeJIbHOﬁ padoThI CTY/IEHTOB.
OPI'AHU3ANIUSA CAMOCTOSATEJIBHOU PABOTBI CTYJIEHTOB

Ne Konuuecmeo
Ha3zeanue memoi
n/n yacoe
1 |Msrkue Mosibl. AHrapMOHHYECKHE (P (PEKTHI. 10
2 [[IpuBoguMBIE M HEMPUBOIMMBIE MPEACTABIECHUS IPOCTPAHCTBEHHBIX I'PYIIIL. 10
3 [MarautHble peneTku CUMMETPUN 10
4 |aBapmaHTHBIC PA3TIOKEHHS TEPMOJINHAMHYECKOTO MOTEHIIHATA 10
5 [[IceBnocoOcTBeHHbIE (pa30BbIE MEPEXOIbI 10
6 [[ucnepcroHHOE ynpouHeHHe METaJUIOB U CILUIaBOB 10
7 |Tepmonunamuueckasi Teopust Jlannay 10
8 |MHoromepHsle MapamMeTpbl TOpsAAKa. B3awmMojeicTByrOImUE MapamMeTpsl 10
Mopsi/IKa.
9 |da3oBble mepexo bl BO BHENIHEM Moie. Pa3oBbie TUarpaMMBbl JIJIs MOJIETICH 10
4 6
nun
10 |CrpykTypHBIE U MarHuTHbIE (a30BbIE MEPEXOJ]bl B JAHTAH—CTPOHIIMEBOM 10
MaHTaHHTE.
11 |®aykryanuonHas Teopus $pazoBbIX MepexooB. Kpurnueckue MHIEKCHI. 6
BCEI'O 106

7. I/IHI[HBH)]yaJILHI)Ie 3aIaHUA COACPKATCH B METOAUYECCKUX YKA3aHUAX.

TeMbl ISl BHINOJHEHUSI MHANBUAYAJIbHON PadoThI




1. Bolumcnaure CcKayek TEIUIOEMKOCTH B (a30BOM IEpexojie BTOPOro pojaa B paMKax
(heHomMeHoornveckoit reopuu Jlanmay.

2. [IpuBeauTe NpUMEPHI CTPYKTYPHBIX (Pa30BBIX MEPEXO0B O€3 U3MEHEHUSI CHMMETPHH.

3. IIpuBenuTe NpUMeEpsI ABYX U YETBIPEXMEPHOTO ITapameTpa MopsaKa.

4. Onumwmre nOpouUeaypy pasioKeHUs TEPMOJMHAMUYECKOrO0 MOTEHLUada M0 LEIoMy
panroHaIbHOMY 0a3UCy MHBAPHAHTOB.

5. BeiBegute hopmMyiy At MATHUTHOM BOCIIPUUMYUBOCTH MaTepUaa.

8.  KoHTpoJibHbIE BONPOCHI K IPOMEKYTOYHON aTTeCcTaAllUN

1. Knaccudukanus $ha3oBbIX IEPEX0I0B.

2. VYpasuenue Knaneiipona-Knaysuyca u Dpendecra.

3. @da30BbIe IEPEXO/IbI THUIIA TOPSATOK-0ECIOPSAIOK U MOPSTIOK-TIOPSAIOK.
4, Kputnueckue ¢urykryarnuu.

5. Koppensiirionnast ¢gyHKIus.

6. Teopus Opuureiina-LepHuke.

7. Kpurepuii ['nn30ypra.

8. Teopust mogo0us (CKEHIHHT).

9. HepaBeHcTBa MKy KPUTUICCKIMH HHICKCAMHU.

10.  3akoHBI NOAOOHS U YPaBHEHUE COCTOSHHSL.

11.  Mopenu ans dazoBbix nepexonos (U3unra, XV u ['eiizenOepra).

12.  Pa3MmepHOCTH pemieTKH U napamerpa mopsjaka.

13.  T'unore3a yHHBEpcaIbHOCTH

14.  KonueHTpauuoHHbIE (ha30BbIe IEPEXObl U TEOPHSI IPOTECKAHMUS.

15.  ®a3oBble TIEepexOabl W KPUTHYCCKUE SBICHUS B aMOP(GHBIX MAarHETHKaX, CITHHOBBIX
CTEKJIaX U CHCTEMAaX CO CIyJaiHbIM ITOJIEM.

16. JlnHaMuKa KpUTHYECKUX (ITYKTYyaIlluid.

17.  deHOMEHOJIOTHYECKHE OMUCAHNE M TEOPHSI B3aNMOICHCTBYIOIIMX MO,
18.  T'unore3a TMHAMHYECKOTO MOJ0OUS U KJIACChl YHUBEPCAIBHOCTH.

9. O6pasen moayabHoro koutpoas (OBPA3EIl BAPUMAHTA M KPUTEPUM
OLIEHUBAHMNS)

roy BIIO «IOHEIKUA HAIIMOHAJIbHbIA YHUBEPCUTET»

OU3UKO-TEXHUYECKUH (paKyIbTeT

Hanpaesnenue noocomosxu: 03.04.02 ®@u3uxa

Mazucmepcxkas npoepamma: guszuxa KOHOeHCUPOBAHHO20 COCMOAHUSA
IIpoepamma noocomosku: Mazucmpamypa

Cemecmp 1

Yuebnas oucyuniuna CTPYKTYPHBIE WA30BbBIE IIEPEXO/IbI

MOAYJIBHAA KOHTPOJIBHAS PABOTA
BAPUAHT Nel
1. KoppensunonHas GyHKIIHS.

2. Teopus Opureiina-Llepauke

YTBepxkaeHO Ha 3aceTaHuy Kaenapoil TeopeTHIecKo (GU3NKN U HAHOTEXHOJIOTHH,



npoTOKOJ Ne or“ ” 20 1.

3aB. kadenpoii

IIpenonasarens

KpnTepml OLCHUBAHUS MOAYJBHOI'0O KOHTPOJIHA

Homep 3a0anusn Konuuecmeo 6annoe
3ananue 1 15
3aganue 2 15
Bcezo 30

10. Odpazen sx3amenannonHoro oOmjera (TEOPETHUYECKHUE BOIIPOCHI K
3K3AMEHY, OBPA3EIl BUWIETA U KPUTEPUI OLIEHUBAHMUS)

Teopemuueckue 6onpocot K IK3ameHy
1.BBenenue B GU3MKY CTPYKTYPHBIX (pa30BbIX MepexonoB. DIyKTyallMOHHBIE TIEPEXOAbl MEXTY
OJIM3KUMU CTPYKTYPHBIMU YPOBHSIMU B TeopuH Jlannay ¢a3oBbIX 1epexoJ0B BTOPOro PoAa.
2.MarHuTHbIEe U CTPYKTYpHBIE (ha30BbIE MIEPEXO0/IbI HA IPUMEPaXx i KOHKPETHBIX MaTepHalloB
(manranuThl 1 cruiaBbl [eiiciepa). @a3oBbiil epexos heppoMarHeTuK—aHTH(EeppOMarHeTuK B
MaHT'aHHUTAaXx JIAHTaH JIETUPOBAHHBIX CTPOHLIUEM.
3.BakancuoHHas Teopus IUIABJICHUS TBEPABIX T, YUeT BKJIa1a MEXKY3€eIbHBIX aTOMOB.
Pemerounsie moaenu. CpaBHeHHE Ae(eKTa CIIBUTOBOTO MOYJISl B PA3JIMUHBIX TEOPHUSIX.
4.CtpykTypHbie (a30BbIC TIEPEXOJbl C U3MEHEHHEM H 0€3 W3MEHCHUS CHMMETPUU
KPUCTANIMYECKON pemeTrku. Msrkue Moabl. AHrapMoHuuyeckue 3¢dextsl. CTpyKTypHBIE
nepexo/ibl B OMHApHBIX CIIIaBax.
5. Tepmogunamudeckas Teopus Jlanmay. IlpuBoaMMble M HENpUBOAUMBIC IPEICTaBICHUS
IIPOCTPAHCTBEHHBIX TPYIIII.
6.Dusnyueckas peanusanus NapaMmeTpoB NOpsiiKa Ha MUKPOCKOIIMYECKOM YpOBHE
onucanus. TeH30pHOE NMpeACTaBI€HNE IPOCTPAHCTBEHHOM Ipynibl Ha 0a3Kce JOKaJIN30BaHHBIX
aTOMHBIX (DYHKITHA.
7.IlepecranoBOUHOE MpejCTaBlieHUE U ero 0asuc. BekropHoe mpejicTaBieHue u ero Oasuc.
IIceBnoBeKTOpHOE MpeACTaBIEHUE U ero 0asuc.
8.M3mMeHenne cuMMeTpuu mpH (pa3oBbIX mepexoax. 30Ha bpuiuiosHa U CHMMETPUYHBIE TOYKH
B HeW. MarHuTHbIC peieTKi cuMMeTpun. [1oHOe n3MEeHEHNE CUMMETPUH.
9. lomensl. [lomensl kak cienctBue mnpuHnuna Kropu. CummerpuiiHas kiaccudukanus
noMeHOoB. JlyueBble, OpueHTallMOHHbIE U aHTH(ha3Hble JoMeHbl. [Tpadasa.
10.AHanu3 TepMOIMHAMHYECKOTO TIOTEHITHATIA . WNHBapuaHTHBIE pa3iIoKeHus
TEPMOJIMHAMHYECKOTO TIOTeHIMasa. Llenbiii panmonanbHbli 6a3uc naBapuanTos (LIPBU).
11.1Ipumepst moctpoenust LIPBU. Ilpumepst noctpoenust LIPBU. Iloctpoenune LIPBU s
CTpyKTypHOro mepexona B coeauHeHusix C-15 wu  A-15. JIByXKOMIIOHEHTHBIH U
TPEXKOMIIOHEHTHBIN IMapaMeTpsl MOpsiAKa. MHOTOKOMITOHEHTHBIN
12.®a30Bble TuarpaMMbl B IPOCTPAHCTBE MAapaMETPOB TEPMOJAMHAMUYECKOTO IOTCHIMAIIA.
Teopernueckue ocHOBBI mocTpoeHHs (a3oBbix auarpamMm. [lopsinka. Mogens 116.
B3auMozeincTByronme napameTpsl opsaKa.
13.Makpockonu4ecKkre IapamMeTpbl Topsaka. TpaHchopMalMoOHHBIE CBOKMCTBA TMapaMeTpa
nopsaka. Pusnueckas peanuzanus MakpomnapamerpoB. [locTpoeHne O0a3MCHBIX (QYHKIUI.
KoHcTpynpoBanne TepMOAMHAMUYECKOTO TOTEHIMAIIA.
14 B3aumopelicTBHE ~ MHKpPO- UM MakpomapaMmeTrpoB — mopsiaka.  KoHcTpympoBaHue
TepMoanHamuueckoro. HecoOGcTBeHHble nepexoabl. IIpumepsl CTPYKTYpHBIX IE€PEXOJOB B



KpHucTaiax tumna nepockura. ®eppouku. Hepeppouku.

15.®a30Bble mepexonpl Bo BHemHeM noje. PazoBble auarpammbl. da3oBble quarpaMMel JUis
mozerneit ° 1 1°. OcoGbie Touky Ha (a3zoBoil gHArpaMME.

16.0coGeHHOCTH TeMIepaTypHOro MOBEIEHHsS BOCHPUUMYMBOCTU B OKPECTHOCTH (Hha30BOr0O
nepexoia BTOPOro poja. BeuucieHne BOCIPUMMYUBOCTEH. BOCIIPUMMYHMBOCTEH At (pa30BBIX
nepexonoB BToporo CoOcTBeHHbIE U HECOOCTBEHHBIE (ha3oBble nepexoabl. IlceBnocoOcTBeHHBIE
¢azoBble nepexo/ipl. JJoMEHbI BO BHELITHEM TIOJIE.

17.®a3p1 ¢ HecousmMepuMon MepUOANYHOCTHIO. Com3MepuMble U Hecou3Mepumsble (asbl.
PasnoxkeHne TEpMOAMHAMUYECKOIO IMOTEHLIMAIA C HENPEPBIBHBIMU IapaMeTpaMU IOpsJKa.
nepexoga A93) Ueprosa A96) pexum TepmonuHamuka ¢a3oBBIX IEPEXOJ0B B
Hecom3mepumebie (a3el. MuBapuanTtsl Jludmmna u J[3a10mmHCKOTO.

18.®nykryanun u cuMmMmerpus. OCHOBBI (UIYKTyallHOHHOM Teopuu (ha30BbIX IEPEXO0B.
Kputnueckue wunaekcsl. Merton peHopMrpynnsl. KpuThueckoe IOBEAEHUE aHU30TPOIHBIX
cucreM. DIyKTyallMOHHBIM CpbIB K (Da30BbIM IepexojaMm IepBoro poja. Duykryauuu B
OKPECTHOCTH MYJIIbTUKPUTUYECKHUX TOUEK.

O0pa3sen 3K3aMeHALIMOHHOTO OnJieTa
oY BIIO «IOHEIIKUIA HAIIMOHAJIbHbIIA YHUBEPCHUTET»

Ou3HuKO-TeXHUUECKUH (PaKynbTeT

Hanpaenenue noocomosxu: 03.04.02 @u3uxa

Mazucmepckas npoepamma: Quzuka KOHOEHCUPOBAHHO20 COCMOAHUSA

IIpoepamma noocomosku: Mazucmpamypa

Cemecmp 1

Yuebnas oucyuniuna CTPYKTYPHBIE ®@A30BBIE IIEPEXO/IbI
Bbuier Nel

1. ®azoBble nepexoabl BO BHEIIHEM T10JIe
2. OnyKTyaluu U CUMMETpPHUs
3. Homensl. JIomeHnsl kak cienctsue npunimna Kropu.

VYTBep:kIeHO Ha 3acejaHuu Kadeapoi TeopeTHIecKoi (pU3NKN 1 HAHOTEXHOJIOTUH,

IpoTOKOJI Ne or“ ” 20 1.

3aB. kadeapoii

[IpenonaBarens

Kpumepuu oueHueanun zauema

Homep 3a0anusn Konuuecmeo 6annos
3aganue 1 15
3aganue 2 15
3amanue 3 20
Bcero 50 6an10B

11.006pa3en TecTOBOIO 3aaHUS (NpU HATUYUL)
12. Kpurepuu oueHUBaAHUS



ITo xypcy «CTPYKTYPHBIE ®A3OBbLIE IIEPEXO/Ibl» npeamnonaraercss mpoBeacHUE
IIPOMEKYTOUHOM aTTeCTallud B BUJIE MOJYJIBHOIO KOHTPOJIS, BBINOJIHEHUE WHAWBHUIYaJIbHON
paboThI U PK3aMeH. 3aueT CAAIOT CTYACHTHI C IIEIIbI0 TOBBIIICHHS PEUTHHTA.

Pacnpeodenenue 6annos, Komopsvie MoZym nOJYUUMb CHYOEHM bl
6 npoyecce u3y4eHus OUCUYUNIUHDL

Oprasn3zaumoHHo CPC
yueOnas padora NuauBuayanbHas MonayJibHbII KOHTPOJIb
CTyJAeHTa paGoTa
max 10 Gayuios max 10 GaioB max 30
OaoB

HlIxana coomeemcmeusn 641106 HAUUOHAIbHOU UIKATlE

Ounenka Ouenka no OueHka 1o rocy1apcTBeHHOM 1IKaJe Ouenka no
no mkajie | 100-6anabHoi (3x3ameH, nuddepeHIIHPOBAHHBII 3a4eT) rocy/1apcTBeHHOM
ECTS mKaJje mKaJje (3a4yer)
A 90-100 5 (OTIUYHO) 3a4TCHO
B 80-89 4 (xoporo) 324TEHO
C 75-79 4 (xopor1io) 3a4TECHO
D 70-74 3 (YIOBIIETBOPUTEIIHHO) 3a4TECHO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 324TEHO
FX 35-59 2 (HeyIOBIETBOPUTEIIHHO) HE 3a4TEHO

C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (HeyIOBIETBOPUTEIIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO IIOBTOPHOM CIIa4H P YCIOBUU
00s13aTeTpHOT0 Habopa TOMOIHUTENBHBIX 0AJIJIOB

13. MaTepuajibHO-TeXHHYECKOe o0ecnieueHne y4eOHOro nmpoiecca.

VY4eOHble 3aHATHS NpPOBOASATCS B ydeOHOM Jsabopatopuu NeOl5 «Mukpo u HaHO
cTpykTypbl». Kiacc obGopynoBaH KOMIUIEKTOM YydeOHOW MebOenu Ha 12 MOCajO4YHBIX MECT,
KOMIUIEKTOM pabodero mMecra InpernojaBaTelis, Jockoi (uomactepHoii, Macc-criektpomerp (MU
1201AT-01), MuKpockom  »JEKTPOHHBIM pacTpoBblii POM-106 U, ycraHOBKa Uil HU3Yy4eHUS
OINTUYECKUX CBOMCTB TOHKUX IUICHOK (I/IT JUAJIEKTPUKOB), | KOMIbIOTEp sl CHATHSL U 00pabOTKU
naHHBIX. B yueOHoit nabopatopun «Puzuka nuanekTpukoB» Ne 013, 060pyn0BaHHON KOMIUIEKTOM
yueOHol Mebenn Ha 18 mocamoYHbIX MECT, KOMIUIEKT pabo4yero MecTa mpernojaBaTeis, MenoBas
JocKa, | ycTaHOBKa JUIsl M3MEPEHUsI KPUCTAUNIMYECKUX CBOMCTB MaTepuanos,]l M3mepuTenbHBbIM
koMmiuiekc P2-23A,1 HoyTOyk, 1 MynbTuMenuitHbIi TpoekTop, 1 3KkpaH nepeHocHol. B yueOHoi
nabopatopun «NeKTpoHHOW MuKpockonuu» Ne313, o060pyaoBaHHON KOMIUIEKTOM Y4eOHOMH
Mebenu Ha 6 MOCaJOYHBIX MECT, KOMIUIEKT paboyero mecra npemnojaBatens, 1 HOYTOyk, 1
DNEeKTpOHHBIA MHKpOcKol BakyyMmHbIH-100JIM, 1 Mukpockon wmeramiorpapudeckuid-7, 1
Bakyymmetp nonusarnuonno-repmonapusiii-2All, 1BakyyMHbIi yHUBEpCallbHBIHN OCT-4.
14.PexoMeH0BaHHAs JUTEepaTypa

Koa-Bo Hanu4yue

Ne IK3EMILIAPOB | JJICKTPOHHOM

HaumeHoBanue

n/n B OubJmorTeke BEpCHHU B

JonHY IBC
Ocnognasa numepamypa
1. Bbpyc A. CtpykrypHble ¢a3oBble nepexosl / A. bpyc, P. 2
Kaymu; [Ton pen. H. M. ITnakuasr; [lepeBon ¢ anri. B. JI.




AxceHnoBa. — M.: Mup, 1984. — 407 c.

I'ypan FO. M. CtpykrypHble ¢azoBsie nepexoast / FO. M.
I'ypan; AH CCCP,Ota-uue o6m. Gpu3uku U aCTpOHOMUMU.
— M.: Hayxka, 1982. — 304 c.

I'ycee A. W. CrpykrypHble (a30Bbie MEpexoapl B
HecTexruoMeTpuieckux coequHenusx / A. 1. I'yces, A. A.
Pemnens; otB. pen. I'. II. lBelikun; AH CCCP, Vpanin.
orn-uue, Mu-t xumun. — M.: Hayka, 1988. —307,[1] c.

Jlonoanumenvnas numepamypa

M3tomoB 1O0. A. @a3oBble mEpexoipl U CUMMETpUS
kpuctauio / 10, A. UztomoB, B. H. CeipoMATHUKOB. —
M.: Hayka, 1984. — 248 c.

[Ipyanukos, B. B. ®a3oBbie mnepexoabl U METOAbl UX
KOMITBIOTEPHOTO MOJICTMPOBaHUs: y4eO. mocodue s
CTYICHTOB BY30B, OOy4alolIUXcs [0 HampaBiICHHUIO
"[lpuknagapie  Matematuka W ¢usumka" / B. B.
[IpynuukoB, A. H. Baxkunos, II. B. IlpynHuxoB. —
Mocksa: ®usmatiut, 2009. — 223 c.

MyprazaeBa A. K. ®a3oBbie mnepexonbl B JABYMEPHOU
deppo- u anTudeppomaraHuTHo Mojensx I[lorrca Ha
TpeyroibHoii pemerke / A. K. MyprazaeBa, A. b. babGaes
/" KypHalm OJKCIEPUMEHTAIBLHOM M  TEOPETUYCCKOU
¢bus3ukn. — Mocksa, 2012. — T. 142, Ne 6. — C. 1189-1195.

[ToiimanoB B. JI. Moxens ¢6 (a3oBbIX MepexoI0B
BTOPOTO POJia Ha sI3bIKE MapaMeTpa MOpsIKa U SHTPOIHUH /
B. JI. Ioitmanos, JI. C. MetnoB // "JloHelkue dTeHUs
2016. O6pa3zoBaHue, HayKa U BBI30BbI COBPEMEHHOCTH",
MexnyHaponHas HayuHass KoHgepenuus (1; 2016;
Honenk). I MexayHapoaHass HaydHas KOH(epeHLHs
"loneukue urenus 2016. ObpazoBaHue, HayKa U BbI3OBbI
coBpemenHocTu" [Tekct]: matepuansl koHpepeHuuu: 16-
18 mas 2016 r.: [B 7 T.]. PuU3HKO-MaTeMaTUYECKHUE,
TEXHUYECKHE HayKu M JKosorus. — Pocros-Ha-/loHy,
2016. - T. 1. - C. 155-157.

Hosp M. M. JIByXMOAOBBIE CTPYKTYpPHlI TBEPABIX TEII,
MOJIyYE€HHbIE TPU MerarjacTuueckoil aedopmanuu / M.
N. Hosp, JI. C. Metnos, B. M. Tkauenxo // "Jlonenkue
yrenuss 2017: Pycckuii Mup Kak IUBWIM3ALlMOHHAS
OCHOBa  HAy4YHO-00Opa30BaTE€IbHOIO M  KYJIbTYpHOTO
pazButus  [onOacca", MexnyHaponHas  HaydHas
KOH(epeHIHsI CTYyJEeHTOB W MOJOIbIX y4eHbx (2017;
Honenk). Jonenkue urenuss 2017: Pycckuit mup kak
[IUBWIIN3ALMOHHAs OCHOBAa HAay4HO-0Opa30BaTENIbHOTO U
KyabTypHOTO pa3Butusi [{onbacca [Tekcr]: maTepuanb
koH(pepeHmH ...: 17-20 oktsa6pst 2017 r.: B 7 T. Pusnko-
MaTeMaTU4YeCKUue U TeXHUYeCKne Hayku. — Jlonenk, 2017.
—T.1.-C. 135-137.

MetnoB JI. C. OcoGenHocTu (ha30BBIX MEPEXOJIOB B
Hectexromerpuueckux cmiasax / JI. C. Metnos, f. O.
Uuctuk // "oneukue urenus 2018: oOpazoBanue, HayKa,
WHHOBAIlMM, KyJIbTypa W BBI3OBBI COBPEMEHHOCTH",
Mexnynapoanas HaydyHass koHbepeHmus (3; 2018;




JNonenk). Jlonenkue urenus 2018: oOpa3zoBaHue, Hayka,
WHHOBAIMM, KyJbTypa M BbI30BBl coBpeMeHHocTH: |l
MexayHapoaHas HayyHas KoH(pepeHus / [mox oo, pe.
C. B. becnanosoii]; TI'OY BIIO "Jloneuxuit
HalMoHaNbHBIN yHUBepcuTeT"; @onya "Pycckuit mup". —

Honenk, 2018. — T. 1: ®uszuko-mMaremaTHyecKue U
TexHu4yeckue Hayku / [mox oom. pen. C. B. becnanoBoii].
— C. 86-87.

10. | MetnoB JI. C. @a30Bble MOPTPETHl HEIUHEHWHOTO
ocnuuIATOpa ¢ JABYXsAMHBIM moteHnmamom / JI. C.
MetnnoB // BicHumk  JIOHEHBKOTO  HAIIOHAJIBHOTO
yHiBepcutery [Tekcr]: nHaykoBuid xypHan. Cepis A. 1
[Ipuponuuyi Hayku / JIoHEIbKHUI HAIl. YH-T ; TOJIOB. PE/I.
B. I1. IlleBuenko; peaxod. cepii: B. I1. llleByenko (TooB.
pen.) ta in.; Biam. pen. C. B. becnanosa. — 2013. - Ne 1. —
C. 109-113.

14. HudopMauuoHHbIe pecypehbl (¢ yKa3aHuem HA38aHUSL U NOJIHO20 INEKMPOHHO20 Aopeca)
http://donnu.ru/ — caiit JloeHY.

http://library.donnu.ru/ — caiit 6udauorexku JouHY.

http:/Aibrary.donnu-support ru/catalogy/scriptsiwek2.exe/mb - Drextpornbiit karaior JoaHY:

15. IIporpamMmHoe odecniedeHue (TIpU HATUYUH)

Pabouas mnporpaMMa paccMOTpeHa M HepeyTBEp)KIAeHa Ha 3acedaHuu  Kadenpbl
TEOpeTU4ecKor (PU3UKU U HAHOTEXHOJIOTUN ¢ u3MeHeHUsIMU (0e3 n3meHnenuit) Ha 201 TOJI.

13 2

IIporokoi Ne oT 20 1.

3aB. kadenpoit

PaGouas mnporpaMMa paccMOTpeHa M NepeyTBEp)KIAeHa Ha 3acelaHuu Kadenpbl
TEOpeTU4YeCcKor (PU3UKU U HAHOTEXHOJIOTUH ¢ u3MeHeHUsIMU (0e3 n3menenuit) Ha 201 TOJI.

IIporokoi Ne or“ 7 20 1.

3aB. kadeapoii



http://donnu.ru/
http://library.donnu.ru/
http://library.donnu-support.ru/catalog/scripts/wek2.exe/mb

