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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«CTpyKkTypHBIE€ (ha30BbIC MEPEXObl» SBISIETCA JUCIHUILUIMHON BapuaTUBHOM yactu broka 1
«ucuumiunasl  (Monynu)» 1o HampasiieHuto noarotoBku 03.04.02 dwusuka (Marucrepckas
nporpamma: pu3NKa KOHIEHCUPOBAHHOTO COCTOSIHHUSA).

Jns w3ydeHus HaHHOM y4eOHOM JUCHMIUIMHBI HEOOXOAWMBI 3HAHHS, yMEHUS M HaBBIKH,
chopMUpOBaHHBIE B Mpoliecce H3ydeHus mnpeaMeroB «OOIIas M SKCIEepUMEHTanbHas (QU3nKa
(MonekynsipHas ¢dusuka. TepmouHaMKKa)», «Teopernueckas ¢dusnka (®uszuka
KOHJCHCUPOBAHHOTO cocTOsiHUA. DPu3uka (pa3oBbIX nepexooB. TepMoIuHaAMHUKa U CTaTUCTUYECKas
¢usuka. Dusmyeckas KuUHETHUKA)», «Du3nka TBepHoro Tena», «Teopust BepoATHOCTEH U
MaTeMaThyeckas CTaTUCTUKa», «Marematnyeckuil anamusy», «/uddepennuanbubie ypaBHEHUS.
WHTerpanbHble ypaBHEHHS U BapUAIMOHHOE UCUUCIICHHE» HA MPEBIAYIIEM YPOBHE 00Opa3oBaHMs.

[lonyyeHHble 3HAHUS HCIOJB3YIOTCS CTYACHTAMHM BO BpPEMS BBINOJIHEHUS HAy4YHO-
HCCIIEIOBATEIbCKON Pa0OTHI, IPY HANMCAHUH MarucTepCKOM JHCCEepTAIUN.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yuedHol OUCYUNIUHbL

Hamnpasnenue noaroToBku 03.04.02 dusuka
Marucrepckas nporpamma ®du3nKa KOHJICHCUPOBAHHOTO COCTOSHHSI
OO6pa3zoBarenpHas IporpaMmma aKaJieMHuecKasi MarucTparypa
KBanudukarms Marwuctp

KonuyecTBO conepkarenbHbIX MOTyIEH 2

JucnuriuHa 6a30B0M / BApHaTUBHON YacTH

o JMCLUIUIMHA BApUAaTUBHOM yacTu
00pa30BaTeNbHOM POrpaMMbl

®dopwmel kouTposist (MK, sk3ameH, 3auer) MK, sk3ameH
ToKasaren ouHas hopma 3ao4Has Gpopma
00y4eHus oOyueHus
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 45
I'ox moaroToBku 1
Cemectp 2
KonnuecTBo yacos 162
- JIEKIIMOHHBIX 14
- IPAKTUYECKNX, CEMHHAPCKUX
- TaOOPATOPHBIX 42
- CAaMOCTOSITEJIbHOM paboThI 106
B T.4. UHAWBHIYAILHOE 3a/1aHHC
HenenpHoe KOTMYECTBO YaCOB, 4
B T.4. AyAUTOPHBIX 4

3.  OIHUCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

Heas 3axitoyaercs B IMPENOCTABICHUU OYAYIIMM MarucTpaM HeoO0XoIuMoro odbema 3HaHUH,
NPEJICTaBICHNUHN, SKCIIEPUMEHTAIBHBIX ()AaKTOB U TEOPETHUECKUX MOJIENIEH O COBPEMEHHOW (U3HKe
(ba30BBIX NIEpexoa0B, (popMuUpOBaHHE HABBIKOB pEIIEHUs 3a/1ad 1o Gu3uKe (Pa30BbIX MEPexXoJIoB, a
TaKXe B TIPEJOCTABICHHH HEOOXOIMMOTO YPOBHS KOMIIETEHIIMW JUIsI Hadajga CaMOCTOSTEbHOU
paboThl B 001acTH (Pa30BBIX MEPEXOI0B.



4

3agaya - mnpopabOTKy CTYAEHTaMHU TEOPETUYECKUX OCHOB MPOCIYHIAHHOTO JIEKIMOHHOTO
Marepuaia, MoJAroTOBKY OYyIyIIero CIEeIHaaiNcTa K CaMOCTOATENbHON HaydyHOW paboTe B obmacTu
¢bu3MKHU TBEPAOIO Tela.

TpeGoBanus K pe3yjbTAaTaM OCBOECHUS TMCHMILIMHBI. [Tporiecc u3yueHus TUCIUTUIHHBIL «
CrtpykrypHble (a3oBble Mepexo]pl» HalpaBieH Ha (OPMHpPOBAHHE SIEMEHTOB CIEAYIOUINX
komuereHMi B coorBeTcTBUU ¢ PI'OC BO P® nanpasnenust noaroroBku 03.04.02 ®dusuka u
OCHOBHOI ~ 00pa3oBaTeIbHOM  MPOrpaMMbl  BBICHIETO  Mpo(deccHOHATBHOTO  00pa3oBaHUs
HanpaBienuss  noaroroBku  03.04.02  ®dwusuka (marucrepckas — nporpamma:  Dusmka
KOH/ICHCHPOBAHHOT'O COCTOSIHU):

a) oowexynomypnoix (OK):

CHOCOOHOCTBIO K a0CTPaKTHOMY MBIIUIEHHUIO, aHaau3y, cuate3y (OK-1);

TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATH3aIu1, HCIIOIB30BaHUIO TBOpUYECKOro notenuuana (OK-
3).

0) oowenpogpeccuonanvnuvix (OIIK):

TFOTOBHOCTBIO K KOMMYHUKAIIUHM B YCTHOM U MMCbMEHHOM (opmax

Ha rocyAapCcTBeHHOM s13bike Poccuiickoit denepanuy 1 ”HOCTPAHHOM SI3BIKE JUUIS PEIICHMS 3aa4
npodeccronanbproi aesteapbroctu (OITK-1);

CIIOCOOHOCTBIO K aKTUBHOM COLMAIbHONW MOOUIIBHOCTH, OPraHu3alun
HAay4YHO-UCCIIC0BATEILCKUX U HHHOBAIMOHHBIX pabot (OIIK-3);

CIIOCOOHOCTBIO aAANTUPOBATHCA K U3MEHEHHUIO HAYYHOT'O Ipo(uiisi cBoei

npodecCHOHATIBHOM 1€ TEbHOCTH, COLMOKYIBTYPHBIX M COLIUAIBHBIX YCIOBUI J1E€STEIbHOCTH
(OIIK-4);

CHOCOOHOCTBIO MCIIOJIb30BaTh CBOOOIHOE Bia/ieHHe TPO(PECCHOHATBHO NIPOPHINPOBAHHBIMU
3HAHUSMH B 00J1aCTH KOMITBIOTEPHBIX TEXHOJIOTHHN JIJIsl pEIIeHHs 3a/1a4 PO eCCUOHATBLHON
JeSITebHOCTH, B TOM UUCIIE HAXOAIIMXCS 3a IpeieslaMi HallpaBJIeHHOCTHU (MpOoduIIst) HOArOTOBKU
(OIIK-5);

CHOCOOHOCTBIO UCIIOJIb30BaTh 3HAHUS COBPEMEHHBIX NMPOOIJIEM M HOBEHIIINX

JOCTIKEHUH (PU3KMKK B HAyIHO-KCCiIeqoBaTenbekoit padote (OITK-6);

CHOCOOHOCTBIO IEMOHCTPUPOBAThH 3HAHUA B 00J1aCTH (PUIOCO(PCKUX BOIIPOCOB

€CTECTBO3HAHUS, UCTOPUH U MeToaooruu pusuku (OI1K-7).

8) npogpeccuonanvuvix (I1K):

HAYYHO-MCCJIe10BATEIbCKAS 1eSITeIbHOCTh:

CIIOCOOHOCTBIO CAMOCTOSITENTLHO CTABUTh KOHKPETHBIE 3a/1a4i HAYYHBIX

UCCIIEIOBAHHM B 00J1aCTH (PM3UKU U PElIaTh UX C OMOIIBIO COBPEMEHHOM amnmnapaTypsl U
WH()OPMAIMOHHBIX TEXHOJIOTHUN C UCIIOIH30BAaHNEM HOBEUIIIETO POCCUIICKOTO U 3apyOeKHOTO
ombita (ITK-1);

HAYYHO-MHHOBAIIMOHHAS 1eATEIbHOCTh:

CIOCOOHOCTBIO CBOOOIHO BIIAIETh pa3jieaMu (PU3UKH, HEOOXOAUMBIMU

JUTS PEIICHUS Hay9YHO-WHHOBAIMOHHBIX 33J1a4, U IPUMEHSTH Pe3yJbTaThl HAYYHBIX HCCIICAOBAHNN B
uHHOBaIMoHHOU aesrenbHocTH ([TK-2);

CIOCOOHOCTBIO IPUHUMATH YYacTHE B Pa3pad0TKe HOBBIX METOIOB M METOJMUECKUX MOIX0/I0B B
HAYYHO-MHHOBAIIMOHHBIX MCCJICIOBAHUAX U WHKEHEPHO-TeXHOJornueckoi aesrenbroctu (ITK-3);
OpraHM3aNMOHHO-YIPABJIEHYECKAs eATeJbHOCTh:

CIIOCOOHOCTHIO TUTAHUPOBATH U OPTaHU30BBIBATH (PM3MUECKUE UCCIICIOBAHMS,

Hay4uHble ceMuHapbl U kKoHpepeHmmu ([TK-4);

CIIOCOOHOCTBIO UCTIONB30BATh HABBIKM COCTABIICHUS U 0POpPMIICHUS

HAYYHO-TEXHHYECKON JIOKyMEHTAIIN!, HAYYHBIX OTYETOB, 0030POB, JTOKJIAI0B

u crareii (ITK-5);

neIaroruvyeckas 1esTeJbHOCTh:

CIIOCOOHOCTBIO METOIMYECKH TPAMOTHO CTPOUTH TUIAHBI JIEKIIMOHHBIX
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U MIPAKTHYECKUX 3aHSATHH MO pa3ziesaM y4eOHbBIX AUCIUILTAH U YyOJIUYHO H3JIaraTh TEOPETHIECKUE
U TIPAKTHYECKUE Pa3/Iebl yUeOHBIX IUCIUIUITMH B COOTBETCTBUU C YTBEPKICHHBIMH YI€OHO-
METOAMYCCKHUMH [TOCOOMSAMHU MPH peaiu3aliiy mporpamMm Oakanaspuata B ooaactu ¢pusuku (I1K-6);
CIIOCOOHOCTBIO PYKOBOJIHUTH HAyYHO-HCCIICIOBATEIHCKOM e TEIILHOCTHIO B 001aCTH (DU3HKHI
obyuarommuxcs mo nporpammam 6akanaspuata (ITK-7).

B pe3yabTare uzydenusi y4ueOHOM TMCUUIJIMHBI CTYAEHT J0JI2KEH :
3Hamy:

obmue ocodeHHOCTH (ha30BBIX EPEXOA0B 1-T0 U 2-T0 poja;

(GUBHYECKU CMBICT KPUTUYESCKUX SIBIICHUN M KPUTUICCKUX WHIICKCOB;
(du3nvecKoe 3HAYCHHUE «I1apaMeTp MOPSIKAY;

OCHOBHBIC MTOJIOKCHHSI TEPMOIMHAMUYECKON TeopruH (a30BbIX MepexooB Jlanmay;
0COOCHHOCTH TMHAMUKH TTapaMeTpa MopsiIKa mpu Ga3oBbIX Mepexoaax 2-To poja;
KMHETUKY 00pa3oBaHueM HOBOM (ha3wl mpu (ha30BbIX mepexonax 1-ro pona.
0c00eHHOCTH (Pa30BBIX MEPEXOIOB B HU3KOPA3MEPHBIX CUCTEMAX;

¢u3uky (hazoBoro nepexoaa MeTaI-AUIICKTPUK;

ymembp:

3anMcaTh 3aBUCUMOCTh TEPMOAMHAMHYECKOrO MOTEHIMAJa OT MapaMeTpa IMopslKa B
Teopuu Jlannay;

BBIYHCIIATh KPUTHYECKHUE WHJCKCH TEPMOJMHAMUYECKUX BEIHMYMH TPU (a30BBIX
nepexoaax 2-ro poja;

BOCITPOM3BOJIUTH OCHOBHBIE CBOMCTB (ha30BOM JMarpaMMbl BBICOKOTEMIIEPATYPHBIX
CBEPXIIPOBOTHUKOB.

énaoemsp:

3HAHUSMH JUUIS BBIYMCIICHUS (DA30BBIX JMArpaMM MAarHHTHBIX CIIOHTAHHBIX U
OpUCHTAIMOHHBIX HepeXOIIOB;

METOJIaMU BBIUMCJICHHS] pa3MepoB  3apojsiimieii HoBoW (a3el mpu  (Pa3oBBIX
nepexojax 1-ro pona.

4.  COILEPXAHUE JUCIHUIIVIMHBI U ®OPMbI OPTAHU3ALIMU YYEBHOI'O

MPOLIECCA

MopsiakoBbI#
HOMeEp U TeMa

Kparkoe conepxkanue TeMbl

Cooeporcamenvuutit modyns 1 «Beedenue ¢ puzuxy cmpykmypHnuix (pazoevix nepexooos

Tema 1. Beenenue | Beenenue B Gu3nKy cTpyKTYpHBIX (pa30BbIX nepexo10B. DiayKTyalnoHHbIE

B (PU3HUKY Nepexo/ibl MEXIy ONM3KUMHU CTPYKTYPHBIMH YPOBHSIMH B Teopuu Jlanaay

CTPYKTYPHBIX (ha30BbBIX EPEXOAOB BTOPOTO poJa.

(bazoBbIX MaruutHble M CTPYKTypHBbIe (ha30Bble TNEepexoJpl Ha NpuUMepax i

NIEPEXO0I0B KOHKPETHBIX MaTepuajoB (MaHraHUTBl W cIulaBbl ['eiiciepa). da30BbIi
nepexos (eppoMarHeTUK—aHTU(PEPPOMArHETUK B MaHTaHUTaX JaHTaH
JIETUPOBAHHBIX CTPOHLIMEM.

Tema 2. | BakaHcnoHHas TeopHsl IUIABIEHUS TBEPABIX TE. YUeT BKIIaa

BaxancuonHnas MEKYy3€JIbHBIX aTOMOB. Pemerounsie Mojienu. CpaBHeHUE JedeKTa

TCOpH IUIABJICHUA | CABUT'OBOI'O MOAYJIA B pa3JIMYHBIX TCOPHUAX.
TBCPABIX TCJI

CtpykrypHble (ha30Bble TEpexoJpl C H3MEHEHHEeM W 0e3 W3MEHEHUs

CUMMETPUU KPUCTAJUIMYECKOU peLIEeTKU. Msrkue MOJIBI.
Anrapmonunueckue 3¢¢exTsl. CTpPyKTypHbIE Mepexoibl B OMHApPHBIX
CILIABAX.

Tema 3.

TepMoIMHaMHUYECK | MPEACTABICHUS IPOCTPAHCTBEHHBIX TPYIIIL.

TepMOI[I/IHaMI/I‘-ICCKaﬂ TCOpHUL J'IaH;[ay. HpI/IBOIlI/IMBIe U HCIPUBOAHUMEIC




as teopus Jlannay

duznyeckas peanu3anus NapaMeTpoB NOPAIKa HA MHUKPOCKOIINYECKOM
ypoBHe onucanus. TeH30pHOe MpecTaBlieHue MPOCTPAHCTBEHHON IPYIIIIbI
Ha 0a3uce JOKAJTM30BAHHBIX aTOMHBIX ()YHKIIUH.

Tema 4.
IlepecranoBouHoOE,
BEKTOPHOE U
IICEBJOBEKTOPHbBIE
IPEJCTaBICHHUS.

[lepecranoBoyHOE  TpeacTaBIeHMe W ero  0Oasuc.  BekropHoe
npezcTaBieHne u ero 6aszuc. [IceBIOBEKTOpHOE MpENCTaBIEHHUE U €ro
Oasuc.

N3menenne cummerpuu mpu (a3oBbIX mnepexopax. 3oHa bpuuiiosna u
CHMMETPHYHBIC TOYKU B HE. MarHuTHbIE pemeTky cummerpuu. lomHoe
U3MEHEHHE CHMMETPUH.

Tema 5 JlomeHBI.

Homenbl. JloMenbl kak crneactBue npuniuna Kroopu. CummerpuiiHas
kiaaccupukanuss AoMeHOB. JlyueBble, OpHMEHTALMOHHbIE M aHTU(a3HbIC
nomensl. [Ipadasa.

AHanu3 TepMOAMHAMUYECKOTO MOTeHIMaa . MlHBapuaHTHbBIE pa3ioKeHUs
TepMOJMHAMHYECKOro moTeHIuana. Llenbiit  parnuoHanbHBIA — 0azuc
uHBapuanToB (LIPBN).

Tema 6 ITpumepsbl

ITpumepsr mocrpoenuss L[PBU. Iloctpoenue LIPBU nmns crpykrypHOro

noctpoenus LIPBU | mepexona B coeaunenusix C-15 wu  A-15. JIByXKOMIIOHEHTHBIA U
TPEXKOMITOHEHTHBIH MapamMeTpsl Mopsika. MHOTOKOMITOHEHTHBIN
®dazoBble AMarpaMMbl B IPOCTPAHCTBE MAPAMETPOB TEPMOJIUHAMUYECKOTO
noTeHIranta. TeopeTHueckrue OCHOBBI MOCTPOEHHUS (Da30BBIX JAHATPAMM.
ITopsinka. Monesnb ns. B3anmopeicTByromume napaMeTpbl NOPSIAKA.

Tema 7 Maxkpockomnuyeckue napaMmeTpsl nopsaaka. TpancopmanoHHbIe CBOWCTBA

B3aumoneiictue napaMmerpa mnopsaka. @dusmyeckas peaau3anus  MakponapaMeTpOB.

MUKpPO- U [Toctpoenue 0a3UCHBIX GbyHKIHIA. KounctpynpoBanue

MakpomnapameTpoB | TEPMOJAMHAMUYECKOTO MOTEHIHAA.

nopsiKa BzaumoneiictBue MUKPO- u MaKpoIapamMmeTpoB MOpsIKA.

KoHncTpynpoBanue tepmoauHamuueckoro. HecoOCTBeHHbIE MepeXO/bl.
[TpuMepel CTPYKTYpHBIX IIEPEXONOB B KpHCTaUIax THUIIA IEPOBCKUTA.
®eppouku. Hedeppouku.

Tema 8. Da3oBrie
IIEPEXO0IBI BO
BHEIIIHEM I10JI€

dazoBble nepexosl Bo BHemHeM mnose. dazoBble auarpammbl. Pa3zoBble
v 4 o
qmarpammsl uist mogenei n° i n°. Ocobble TouKH Ha Ha30BOM JHArPaMMe.

OcCoOeHHOCTH ~ TeMIepaTypHOro  MOBEACHHsS  BOCHPUUMYHMBOCTH B
OKpecTHOCTH  (pa30BOro mepexoja BTOPOTO  pojaa. Brramcnenue
BOCIIPUMMYHMBOCTEH. BOCHpUUMYMBOCTEH Ui  (a30BBIX  IEPEXOA0B
Broporo  CoOCTBEHHbIE M  HECOOCTBEHHbIE  (a30BbIE  MEPEXOBI.

HCCBI[OCO6CTB€HHBIG (l)aBOBBIe INEPpEXOJbl. I[OMCHBI BO BHCIIIHEM II0JIC.

Tema 9
Cousmepumsie u
HECOU3MEPUMBIC
da3sbl.

®a3pl ¢ HecousMepuMoi  mepuoAudHOCThiO.  Cou3mMepuMble U
HecousMepuMeble (asbl. PasnojkeHne TepMOAMHAMUYECKOTO MOTEHIHaNa ¢
HEMPEePHIBHBIME TapameTpamu mopsiaka. nepexomaa A93) YUeprosa A96)
pexxum TepMmonnHamuka (a3oBbIX MEPEXOJOB B HECOM3MEpHUMBIE (ha3bl.
WuBapuants! JIndmmna u J34101MMHCKOTO.

Onykryauuu U cuMMmeTpusi. OCHOBBI (PIYKTyallMOHHON TeopuH (ha30BBIX
nepexoqoB. Kpurnueckue naaekcsl. Meron peropMrpymisl. Kpurnueckoe
MOBEJICHUE AHU3OTPOIHBIX cucTeM. DIyKTyallMOHHBIA CPBHIB K (ha30BBIM
nepexonam IIEPBOTO pona. OnykTyauu B OKPECTHOCTH
MYJBTUKPUTHUECKHUX TOYEK.

Cooeporcamenvhtit modyns 2. «Dazosvie nepexoowvl ¢ yuacmuem CMpyKmMypHsIX 0eheKkmos

Tema 1. da3zoBrie
TIEPEXO0JIbI c
y4acTUEM

CTPYKTYPHBIX

@da3oBble MEepexo/bl C y4yacTHEM CTPYKTYPHBIX JedeKkToB. MHTEHCHBHOE
MEXaHWYECKOe BO3JCWCTBHE Ha TBepabie Tena. OO0paboTka MeETaLIoB
METOJaMU MHTEHCUBHOM uactruueckoi aedopmaruu (UI11). Buner U/,
MUKpOCKONIMYECKHE  MEXaHM3Mbl  TE€HepalMM, AaHHUTWLIIHUH |




ne(eKToB B3aUMOJICHCTBUA 1e(PEKTOB pa3IMUHBIX BHJIOB.

Tema 2. | Tepmonunamudeckue criocoobl onucanusi AeeKTHOU CTPYKTYPbI TBEPABIX

Tepmonuuamuueck | Ten. MeToa HEpaBHOBECHOW 3BONIOIMOHHONW TepMoauHamuku (HOT).

ue cnoco0bl | O000menHoe cooTHolenue [ mooca.

ONMCAHUS

nedeKTHOM

CTPYKTYpPBI

TBEPJBIX TEJ.

Tema 3. | Ayxnedektnas wmonens HOT s ommcaHus SBONIONUN  JIePEKTHOM

JByxnedextHas CTPYKTYpbl M Mpejenia IJIACTUYECKOro TEUYEHHUs B Ipolecce o0padoTKu

mozesns HOT metauioB Merogamu UI1/]. 3akoHbl ynmpoyHEeHUsT METAJIIOB.

Tema 4. Ternoseie | TeruioBeie 3ddexter mpu MWIIJ. ATomapHbIi MEXaHHM3M JTUCCUIIALIAN

3¢ heKTh IIPU | MEXaHUYECKOM  DHEPIMM  4Yepe3  IIPOMEKYTOYHOE  COCTOSIHUE €

NI BO30Y)KICHHEM HU3KOYACTOTHBIX MEPEXOJHBIX BOJIHOBBIX MPOILIECCOB MPU
reHepaluu AUCIOKAIMA.

Tema 5. | Paznuunbie  BapmanThl  TpexaedekTHbix — mogened  HOT.  Vuer

Paznuunsle MUKPOTpPEIIMH U UX pasynpouHstoniero BausHusa. Moaens HOT ¢ yuerom

BApPUAHTHI JBYXMOJIOBOTO pacIpe/iesIeHHsl 3epeH Mo UX pa3MmepaM. [lucrepcuoHHOe

TpeXAePEKTHBIX YIIPOYHEHNE METAJUIOB U CILJIABOB.

moxenert HOT

Tema 6. | UIIJT — HoBeIA BuA (YHOIAMEHTAIBHOTO  JBWKCHUS  MAaTEpHH.

Craructuueckoe Craructuueckoe obocHoBanue HOT.

obocHoBanue HOT

Tema 7. Buasl | Ipyrue Bujsl 3a1a4, pemaembix B pamkax HOT. Cmasku. Dddexrsr stick-

3aja4, pemaeMbix | Slip. ABTOBOJHOBBIC MEPUOIUYECKHE CTPYKTYpPHO-(a30BbIC MEPEXOabl B

B pamkax HOT amop¢HbIX craBax. ['amMa-3mcuioH ¢a3oBbie MEPEXOAbl B MapraHIEBBIX

critaBax kese3a. @a3oBble MEPEXO/Ibl BHICOKHI CIIMH — HU3KHUI CITHH.

TemaTnuyecknii mjiian

CopaepxareJbHbIH MOAYJIb: 1--«Bgedenue 6 pusuxy cmpykmypuvix pazoevix nepexooosy
KoJsmnuyecTBo 4yacos
Ounas ¢popma 00y4eHuUs1 3aounas popma oOyueHunst
B T.U. B T.U.
= = = =
< <
HasBaHusl Co/tepKaTebHBIX 2| 3|z %’ 2| 2|E |8
9 2
MoJyJIeil U TeM el s|8|&lE=E= 8|l 5| 8| 2|5 <|E=
5] ~ 0] o | & S B Q =~ o o = 5SS =
3] S| 2|k ool o = = ElxllRe
/M < = s |8 wvl qo M = = < 3| Hv
) =~ Qg S SN ) = Q| B SIS
= X oo HH = X o | O &8
2le|e = S | Qg |9 =
< | S = = < s =
31 =~ o S
Tema 1. Brenenue B pusuky
CTPYKTYPHBIX (ha30BbIX 8,505 2| 6
NIEPEXO/I0B
Tema 2. BakaHCHOHHas
TEOpUsl IUIABJIEHUS TBEPIBIX
P PARX | 85 | 05 2| 6




Tema 3. TepmonnHaMuuecKas 9 1 5 6
teopus Jlanmay
Tema 4.
[IepecTaHOBOYHOE,BEKTOPHOE 9 1 > | 6
Y TICEBJIOBEKTOPHBIE
MIPEACTABJICHHUS.
Tema 5 JlomeHBbI. 9 1 2 | 6
Tema 6 Ilpumepsnl 9 L 2|6
noctpoenus [IPBU
Tema 7 BzaumoneiicTBue
MHUKPO- 1 MaKpOIapaMeTpOB 9 |1 2| 6
MopsiAKa
Tema 8. ®azoBbie EPEXO/IbI 9 L 2| 6
BO BHEIIIHEM I10JI€
Tema 9 Cousmepumsie u 8 L 2| 5
HECOU3MEPUMBIE (a3bl.

Hmozo no
cooeprcamenbHoOMy Mooyt | 79 8 18 | 53

1

Conep:xareJibHbIH MOAYJIb: 2-«Dazoevie ne,

€xo00bl ¢ yuacmuem CmpyKmypH

bIX 0eheKkmoe»

Tema 1. ®a3oBbie MEPEXObI

C y4aCTHEM CTPYKTYPHBIX
neheKToB

12

Tema 2. TepMoaHAMUUYECKHE
CIOCO0BI ONHCaHUs

nepexTHOI CTPYKTYpBI
TBEPABIX TEJ.

12,5

0,5

Tema 3. ]IByxnedektHas

moxens HOT

11,5

0,5

Tema 4. TemnoBbie 3PPeKTsI
npu UITL

13

Tema 5. Pazauunnie
BapUaHTHI TpexaePEeKTHHIX
moxener HOT

10

Tema 6. CraTuCTHUYECKOE
obocHoBaume HOT

12

Tema 7. Bunsl 3agad,
pemaemsbIx B pamkax HOT

12

Hmozo no

co0epIHcameibHoOMy MO0yl
2

83

24 | 53

Bcezo uacoé no oucuunnune

162

14

42 | 106




5.  METOAUYECKHUE PEKOMEHJIAIIAU JJISI IPOBEAEHUS
JIEKIHHMOHHBIX, IPAKTHYECKHUX U JIABOPATOPHBIX 3AHATHUU

TeMBI JIeKIIMOHHBIX 3aHATHNA

o Konuuecmeo
Ha3zeanue memoi
n/n uacoe
1 |BBenenwue B GU3HKY CTPYKTYPHBIX (ha30BBIX TIEPEXOI0B 0,5
2 |BakaHcuOHHas TeOpHUs IUIABJICHUS TBEPABIX TE 0,5
3 [Tepmommnamuyeckas Teopus Jlangay 1
4 |[lepecTaHOBOYHOE,BEKTOPHOE U ICEBJIOBEKTOPHBIE MPEACTABICHUS. 1
5 |domeHsl. 1
6 [[Ipumepsl moctpoenus [IPBU. 1
7 |B3auMopeicTBHE MUKPO- U MaKpOmapaMeTpoB MOpsIKa 1
8 |Pa3oBble mepexo/ibl BO BHEITHEM T10JIE 1
9 |Cousmepumblie 1 HeCOM3MEPUMBIE (a3bl. 1
10 |Pa3oBbIe Mepexopl C yUacTHEM CTPYKTYPHBIX 1e(heKTOB 1
11 |TepmoamHamuueckue CrocoObl onmucaHus AePEKTHON CTPYKTYpPhI TBEPIBIX 0,5
Tell.
12 |IsyxnedextHas moaens HOT 0,5
13 [TemnoBbie 3¢ dexTsr npu UIT]] 1
14 |Pa3nuunble BapuaHThl TpexaedekTHbix Moaeneit HOT 1
15 |Craructuyeckoe o6ocHoBanue HOT 1
16 |Buasl 3ama4, pemaeMbix B pamkax HOT 1
BCET'O 14
Tembl J1a00paTOPHBIX 3aHATHI
No Koauuecmeo
Ha3zeanue memoi
n/n uacoe
1 [Tepmomunamuueckas Teopus Jlanmay 9
2 |[MHoromMepHble TapaMeTpbl HopsiaKa. B3zanMoaelicTByIOIIHE TapaMeTphl 9
MOPsI/IKA.
3 |Pa3oBsle Iepexo/ibl BO BHENTHEM IToJie. Da30BbIe JHArpaMMBbI JIJIs MOJISIICH 8
4 6
nmun.
DnykTyanoHHas Teopust (pa3zoBbIX MepexooB. Kputnieckue WHIEKCHI 8
CTpyKTypHBIC U MarHUTHBIE (Pa30BbIE IEPEXO0/IbI B JaHTAH—CTPOHIINEBOM 8
MaHTaHUTE.
BCEI'O 42

6. METOJAMYECKHUE PEKOMEHJIALIUU 11O OPTAHU3ALIUN

CAMOCTOSITEJIBHON PABOTHI CTYJEHTOB

Opranuszanusi CaMOCTOSITEJIbHOI PadOThI CTYIEeHTOB
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o Konuuecmeo
Ha3zeanue memoi
n/n uacoe
1 |Msrkue Mosbl. AHTapMOHHYECKHE Y (EKTHI. 10
2 [[IpuBoaMMBIC M HEIPUBOAUMBIC MPEACTABICHUS MPOCTPAHCTBEHHBIX TPYIIT. 10
3 |MarHuTHbIE pelIeTKH CHMMETPUH 10
4 |lHBapHaHTHBIE Pa3JI0KEHUS TEPMOJANHAMUYECKOT0 ITOTEHIMAIIA 10
5 [[IceBmocoOcTBeHHBIE (PAa30BBIC MEPEXOIBI 10
6 |[ducnepcuoHHOE YIPOUYHEHHE METAJUIOB U CIUIABOB 10
7 |Tepmomuuamuueckas Teopus Jlangay 10
8 [MuoromepHble mMmapameTpsl TOpsSAKA. B3amMojeicTByIONUE MapameTpsl 10
MOpsI/IKA.
9 |Da3oBble Iepexoabl BO BHEMIHEM mojie. DPa3oBbie AuarpamMMebl s MoJerei 10
4 6
n un
10 |CtpykTypHBIE U MarHuTHbIe (a3oBbIe MEPEXOJbl B JIAHTAH—CTPOHIIMEBOM 10
MaHI'aHUTE.
11 |@aykryannonHas Teopus (a3oBbIX nmepexonoB. Kpuruueckie nHAEKCHI. 6
BCEI'O 106

7. NHANBUAYAJIBHBIE 3AJTAHUSA

1. BeuucnuTe CKaueKk TEIUIOEMKOCTH B ()a30BOM IMEpexoje BTOPOrO poAa B paMKax
denomenonornyeckoit Teopun Jlanaay.

2. IlpuBeaurte npuMepsl CTPYKTYPHBIX (Da30BbIX EPEX0/I0B O€3 U3MEHEHUS] CHMMETPHH.

3. IlpuBennTe npuMepsl ABYX U YETBIPEXMEPHOTO MTapaMeTpa Mopsiika.

4.0numuTe  NOpouenypy — paslioKEeHHs ~ TEePMOAMHAMMYECKOTO  IMOTEHIHajla [0  LEeJOMY
panroHaIbHOMY 0a31Cy MHBAPHAHTOB.

5. BeiBeaute hopmyity aii MAarHUTHOM BOCIPUMMUYMBOCTH Matepuaina Jloka3aTh TeopeMy
JInyBums.

8. KOHTPOJIbHBIE BOITPOCHI K MPOMEKYTOYHOM ATTECTAIIUA

Knaccugukanus $ha3oBbIX epexoi0B.

VYpasuenue Knaneiipona-Knaysuyca u Opendecra.

da3oBble Nepexobl TUIIA MOPSI0K-0ECTIOPSIOK U MOPSA0K-TIOPSIIOK.
Kputnueckue ¢paykryanuu.

Koppensuonnas GyHKIIHS.

Teopus Opureiina-Liepauke.

Kpurepuii ['mu36ypra.

Teopus nmogoOus (CKeHIMHT).

©oOoNo OOk wDdE

HepaBeHcTBa MeX 1y KpUTUUECKUMH MHIEKCAMU.

[EN
©

3aKoHBI MOJO0MS 1 YpaBHEHHUE COCTOSTHHS.

Monenu s ga3oBsix nepexonoB (M3unra, XY u ['eiizenOepra).
Pa3zmepHOCTS pelieTku u nmapameTrpa nopsiaKa.

['unore3a yHuBepcaapHOCTH

O Al
Ll A

KOHI_ICHTpaI_[I/IOHHLIe (pa3OBBIe NEepexXoabl U TCOPUA MMPOTCKAHUA.
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15.  ®azoBble Mepexobl U KPUTHUECKHE SIBJICHUS B aMOP(HBIX MarHETHKaX, CIIMHOBBIX CTEKIIaX
U CHCTEMaX CO CIyYaiiHbIM IOJIEM.

16.  JluHamMuKa KPpUTHYECKUX (PIIYKTYyaIu.

17.  deHOMEHOJOTHYECKUE OMTUCAHUE U TEOPHSI B3aUMOICHCTBYIOIIMX MOJI.

18.  T'mmore3a TMHAMHYECKOTO MOJO0US U KJIACChl YHHBEPCATLHOCTH.

9.  OBPA3EIl MOAYJBHOT'O KOHTPOJIA
(obpaszey eapuanma u kpumepuu oyeHUBAHUL)

IOy BIIO «JIOHEIIKMI HAIIMOHAJIbHBIN YHUBEPCUTET»
DakynbTeT PUHMKO-TEXHUUSCKHI

Hanpaenenue noocomosxu: 03.04.02 ®@u3uka

Maeucmepckas npoepamma: Du3uxa KOHOEHCUPOBAHHO20 COCMOAHUS
IIpoepamma noocomosku: aKademuueckas Mazucmpamypa
Cemecmp 2

Yuebnas oucyuniuna CmpykmypHule hazosvie nepexoonl

MOAYJbHASA KOHTPOJIbHASI PABOTA
BAPUAHT Nel
1. Koppensuuonnas GyHKIus.

2. Teopus Opureiina-LiepHuke

YTBepKIeHO Ha 3aceaHuu Kadeapoil TeopeTUIeCcKor (PU3MKU M HAHOTEXHOJIOTHH,
IpoTOKOJI Ne or“ ” 20 1.
3apenyrouuii kadenpoit

IIpenonaBareins

KpuTepnu OH€HUBAHUA MOAYJBHOI0 KOHTPOJS

Homep 3a0anusn Koauuecmeo oannoe
3ananue 1 15
3ananue 2 15
Bcezo 30

10. OBPA3EL DK3AMEHALIMOHHOI'O BUJIETA

Teopemuueckue 6onpocwl K 3auemy
1.BBenenue B (PUM3HKY CTPYKTYPHBIX (a30BBIX mepexofoB. DIyKTyallmoOHHbBIE TEPEXOAbl MEKIY
OJIM3KUMU CTPYKTYPHBIMU YPOBHSIMHU B Teopuu Jlanaay (a3oBbIX mepexo10B BTOPOTO Poia.
2.MarHuTHBIC B CTPYKTYpHBIC (pa30BbIe TIEPEX0/Ibl HAa IPUMEpaXx JUIsl KOHKPETHBIX MaTePHAIOB
(ManranuTh! 1 crutaBbl [eiiciepa). @a3oBblii epexo;] peppomMarHeTuK—aHTH()EPPOMArHETHK B
MaHTaHUTaX JIAHTaH JETUPOBAHHBIX CTPOHIIUEM.
3.BakaHcroHHas Teopus TUIaBICHUS TBEPBIX Tel. YUeT BKJIa/1a MEXY3eIbHBIX aTOMOB.
Pemerounsie monenu. CpaBHeHHE NeeKTa CABUTOBOTO MOYJISI B PA3IMYHBIX TEOPHUSIX.
4.CtpykTypHBIe (a30BbIE TEpPEeXOabl C U3MEHEHHeM U 0e3 U3MEHEHUS CHUMMETPUH
KPUCTAJUTMYECKOW permeTku. Msrkue Moasl. AHrapmonudeckue 3¢dexTel. CTpyKTypHBIS
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nepexo/ibl B OMHAPHBIX CIUIaBax.

5. Tepmoaunamuueckass Teopust Jlangay. IlpuBoaumble M HENPUBOJIMMBIE IPEICTaBICHUS
IIPOCTPAHCTBEHHBIX TPYIII.

6.Du3nueckas peanuzanus mapamMeTpoB MOPsIKa Ha MHUKPOCKOITMYECKOM yYpOBHE
onucanus. TeH30pHOe Mpe/ICTaBIeHHE TPOCTPAHCTBEHHON Ipynibl Ha 0a3uce JOKaIN30BaHHBIX
ATOMHBIX (DYHKITHH.

7.IlepecranoBouHOE MpeicCTaBleHUE U ero 0asuc. BekropHoe mpezicraBieHue U ero Oasmuc.
[IceBIOBEKTOPHOE MpEICTaBIEHUE U €ro Oa3uc.

8.M3menenue cummerpuu npu ¢GazoBbIxX nepexonax. 3oHa bpuiuiiosHa u cUMMeETpUYHbIE TOUKH
B HEel. MarHuTHeIe pelieTku cuMMeTpun. [1oHoe n3MeHeHne CUMMETpHH.

9./lomensl. Jlomenbl kak cieactBue mnpuHiuna Kropu. CummerpuiiHas KiaccuduUKaIus
noMeHoB. JlyueBsle, opueHTalloHHbIe U aHTH(a3HbIe qoMeHbl. [Ipadasa.

10.Ananu3 TepMOAMHAMHYECKOTO OTEHIMANA . WNuBapuanTHble pazyioKeHus
TEPMOIMHAMHYECKOT0 ToTeHIrana. L{enbiii pannonaibHblil 0azuc uaBaprantos (L[PBN).
11.ITpumepsr moctpoenust LIPBU. Ilpumepsr moctpoenuss L[PBU. Iloctpoenme IIPBU s
CTpYKTypHOTO Tmiepexona B coemuHenusx C-15 u  A-15.  JIByXKOMIOHEHTHBIM U
TPEXKOMIIOHEHTHBIN MapaMeTphbl MOpsiAKa. MHOrOKOMITOHEHTHBII

12.®a3oBbIe TUarpaMMBbl B POCTPAHCTBE IMAPAMETPOB TEPMOJAMHAMUYECKOTO IOTECHIMAIIA.
Teopetnueckue OCHOBBI mocTpoeHus: (asoBbix aumarpamm. [lopsiaka.  Mogenb n6.
BzaumopeicTByronme napaMmeTpsl MopsaKa.

13.Makpockonuueckue MapameTpsl mopsijaka. TpaHchopMalMOHHBIE CBOMCTBa MapameTpa
nopsiaka. PDusnmyeckas peanmzanus MakpomapameTpoB. IloctpoeHuwe 0a3uCHBIX (QYHKIHIA.
KoHcTpynpoBanue TepMOIMHAMUYECKOTO TOTEHIIMATIA.

14.BzaumoneiictBue MHKPO- 31 MakponapaMeTpoB MOpsAKA. Konctpyuposanue
TepMoauHamuueckoro. HecoOcTBeHHble mnepexoabl. [lpuMepsl CTPYKTYpHBIX TIEpEeXOJ0B B
KpHucTaiiax Tuma neposckura. ®eppouxn. Hedgeppouku.

15.®a3o0BbIe neﬁpexonm BO BHemHeM noiie. PazoBeie nuarpammbl. Da3zoBble AUarpaMmbl s
mozereit 1 1 1°. OcoGbie TouKH Ha (asoBoil quarpamme.

16.0cobGeHHOCTH TeMIepaTypHOro MOBEACHHMS BOCIPUUMYUBOCTH B OKPECTHOCTH (ha30BOro
nepexojila BTOPOTro poja. BeruuciieHne BOCIPUUMYUBOCTEH. BOCTIPUUMYMBOCTEN i (Da30BBIX
nepexo1oB BToporo CobcTBeHHBIE U HecoOCTBEeHHBIE (ha3oBbie mepexoabl. [IceBaocobcTBEHHBIE
¢azoBble nepexoabl. JJoMeHbl BO BHEIIHEM TOJIE.

17.®@a3p1 ¢ HecomsmepuMmoil mepuoAnYHOCThIO. Com3Mepumble U HECOM3MEpUMbIe (a3bl.
Pa3znoxxenne TepMOIMHAMUYECKOIO IOTEHIMAla C HENPEPHIBHBIMU IapaMeTpaMu IOpsiiKa.
nepexonga A93) UYeprosa A96) pexxum  TepmonuHamuka (a3oBBIX IEPEXOJ0B B
HecomsMmepumsbie ¢aszpl. MuBapuanTts JIudmmima u [[3suiommHckoro.

18.®aykryaruu U cumMmerpus. OCHOBBI (PIYKTyallMOHHOM TeopuH (ha30BBIX TEPEXOJIOB.
Kputnueckue wunaekcel. Meron penopmrpymmbl. Kputuyeckoe mMoBeAeHHE aHU30TPOMHBIX
cucteM. DIyKTyallMOHHBII CpbIB K (Da30BBIM IMepexojaM NepBoro ponaa. DuykTyauud B
OKPECTHOCTH MYJIbTUKPUTUUYECKUX TOUECK.

roYy BIIO «JIOHEIIKWI HAIITMOHAJIbHBIN YHUBEPCUTET»
OU3NKO-TEXHUYECKUH PaKyabTeT

Hanpasnenue noocomosxu: 03.04.02 ®u3uka

Maeucmepckas npoepamma: pusuxa KonoencuposanHozo cocmoanus

IIpoepamma noozomosku: akademuyeckan mazucmpamypa

Cemecmp 2

Vuebnas oucyuniuna Cmpykmypnule ¢hazoevie nepexoonl
BUJIET Nel

1. ®a3oBbIe Mepexoabl BO BHEIIHEM I0JI€
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2. QuyKTyalluM U CUMMETpUs
3. Howmensl. JIomensl kak ciencrsue npuniuna Kopu

YTBepKIeHO Ha 3acelaHuM Kadeapoil TeOpeTUUeCKOW (U3MKM M HAHOTEXHOJOTHH, MPOTOKOT No
(13 2
or“ 20 r.
3aB. kadempoii
DK3aMeHaTop

Kpumepuu OoueHueanusn IK3amena

Homep 3a0anusn Konauuecmeo oannos
3aganue 1 15
3aganue 2 15
3aganue 3 20
Bcero 50 6as10B

11. KPUTEPUU OHEHUBAHUA

I[lo kypcy «CtpykTypHble (a3oBble  MEpexXoabl»  NPEANOoiaraeTcs MpOBEACHUE
NPOMEXYTOUYHOH aTTECTallMK B BUJAE MOJIYJIBHOTO KOHTPOJIS, BBINOJHEHUE HWHIMBHIYaIbHON
paboThI U IK3aMeHa. DK3aMEH CHAI0T CTYJEHTHI C 1I€JIbIO ITOBBIILIEHUS! PEUTHHTA.

Pacnpeodenenue 6annos, Komopvie Moyn noJay4ums CHyOeHnbl
6 npoyecce uzyueHus OUCUUNIUHbBL

Opranu3anmoHHO CPC Bcero
yueOHas padoTa NuauBunyansnas | MoayJIbHbIH KOHTPOJIb
CTyJIeHTa paGora
max 10 GamioB max 10 Gamios max 30 100
6amioB
HIkana coomeemcmeus 6a1106 HAYUOHATLHOU WIKATIE
Onenka Ounenka no OuneHka 1o rocy1apcTBeHHON IKaJe Ounenka no
no mkaje | 100-6anabHolM (3x3aMeH, 1upPepeHINPOBAHHBIN 3a4eT) rocy1apcTBeHHOMI
ECTS HIKaJIe HIKaJje (3a4er)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xoporo) 3a4TE€HO
C 75-79 4 (xoporio) 3a9TEHO
D 70-74 3 (yIOBJIIETBOPUTEIBHO) 3aYTEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a9TEHO
FX 35-59 2 (Hey1OBJIETBOPUTEIHLHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (HeyIOBJIETBOPUTEIIHHO) HE 3a4TCHO
C BO3MO>KHOCTBIO ITOBTOPHOM CAa4YM MPH YCIOBUU
00s13aTeILHOTO HAOOpa JTOTIOTHUTEIIBHBIX 0aJIJIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O TIPOLHECCA
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JlexumoHHbIE W MpaKTUYECKHE 3aHsTHUs M0 yueOHOoU mucrumuimHe «CTpyKTypHBIE (ha30BbIe
nepexoab» MpoBoaiTcs B ydeOHOM maGopatopum NeOl5 «MHKpPO W HaHO CTPYKTYpPBI».
O6opynoBaHa KOMIUIEKTOM yueOHOU mMebenu Ha 12 mocaJoyHbIX MECT, KOMILIEKT paboyero Mecra
IIpenoiaBarels, ¢dnomacrepnass nmocka, Macc-cnektpomerp (MU 1201AT-01), mwmkpockor
3JIEKTPOHHBIN pacTpoBblii POM-106 W, yctaHOBKa JIsl M3Y4€HHUSI ONITUYECKUX CBOMCTB TOHKHMX IUIEHOK
(m/m  monexkTpukoB), | KOMIBIOTEp Uil CHATHSA W OOpabOTKM JaHHBIX C JIMIEH3UOHHBIM
porpaMMHbBIM oOecriedeHreM, AocTynoM k cetu Mutepuer. B yueOHolt naboparopun «dusmka
mudIieKTpukoB» Ne 013, 060pynoBaHHON KOMIUIEKTOM yueOHON Mebenu Ha 18 mocagodHbIX MecT,
KOMIUIEKT pabodero Mecra MpernojaBareis, MeJoBass Jocka, | ycTaHOBKa HJsi HU3MEpEHUs
KPUCTAJZIMYECKUX CBOMCTB MarepuaiioB,l W3mepurenbHslii komiuiekc P2-23A,1 HOyTOyK, 1
MYJIbTUMEIMHHBIA TIPOeKTOp, 1 SKpaH mnepeHocHoW. B yueOHOM nabGopaTopun «IIEKTPOHHOU
MuKpockormun» Ne313, o0opyn0oBaHHOM KOMIUIEKTOM y4eOHOW Mebenu Ha 6 MOCaJ0YHBIX MECT,
KOMILIEKT pabouero Mecra mpenojasareis, | HOyTOyk, 1 DJIEeKTpOHHBI MUKPOCKOI BaKyyMHBIMH-
100JIM, 1 Mukpockon Metamuiorpaduueckuii-7, 1 BakyymMMeTp MOHH3aIIMOHHO-TEPMOIAPHBIIA-
2AIl, 1BakyyMHBII YHUBEpCAIBHBIN MOCT-4.

CamocrosTenbHas paboTa CTYACHTOB IPOXOIUT B unTabHOM 3ane Ne 3 aBropedeparoB u
JUCCcepTaluii, YKOMIUIEKTOBaH KOMIUIEKTOM yueOHoU mebenu Ha 50 mocaJoyHbIX MECT, OCHAIICH
KOMITBIOTEPOM B KOMILIEKTE (2 IIT.), pacmoioxkeH 1o aapecy . Jonenk, np. TeatpansHbiii, 13, kab.
106.

WuauBuayanbHble W TPYIIOBBIE  KOHCYJAbTAMM  CTYIAEHTaM  JUIsl  MPOBEACHUS
CaMOCTOSITENIbHOM paboThl MPEAOCTaBISIOTCS B KaOuHETe Kadeapbl TEOpeTUYecKOW (M3HKH U
HAaHOTEXHOJIOTHH, YKOMIUIEKTOBAaHHOM KOMIUIEKTOM MeOenn Ha 12 mocagoyHbIX — MecCT,
OCHAIIIEHHOM KOMITbIOTEpOM B KoMiuiekTe (1 ImIT.), mMpUHTEpOM, CKAaHEPOM, PACIOJIOKEHHOM IO
anpecy 1. Jonenx, np. Tearpanbusiii 13, aya. 256.

13.  PEKOMEHJOBAHHAS JIUTEPATYPA

Koxa-Bo Hanuumne
IK3EMILIAAPOB | JJIEKTPOHHOM
B OulJmorTeke BEpPCHHU B

JlonHY 9bC

n/n HaumenoBanmue

Ocnognas n1umepamypa

1. bpyc A. CtpykrypHble ¢a3oBble nepexost / A. bpyc, P.
Kaymu; ITon pen. H. M. Ilnakuner; IlepeBon ¢ anra. B. JI. 2
AkceHoBa. — M.: Mup, 1984. — 407 c.

2. I'ypan FO. M. CrpykTypHble (pa3oBsie nepexonnl / FO. M.
I'ypan; AH CCCP,O1xn-Hue o011 pU3MKH 1 aCTPOHOMUH. 2
— M.: Hayka, 1982. — 304 c.

3. I'ycee A. W. CrpykrypHbie (a3oBble TMepexoabl B
HecTexuomerpuieckux coenunenusix / A. U. I'yces, A. A. 1
Pemnens; ot. pen. I'. II. IIBelikun; AH CCCP, Vpan.
ota-uue, M-t xumun. — M.: Hayka, 1988. —307,[1] c.

4. Tepexos C. B. BapuannoHHble NpUHIUIBI KJIACCUUECKON
mexanukun / C. B. Tepexos, B. H. Baproxun, A. T.
[lerpenko; T'OY BIIO "JloHeukuil HalMOHATbHBIN
YHUBEPCUTET", PU3HKO-TEXHUYECKHI GbakynpTer,
Kadenpa teopernueckoil GU3NKM U HAHOTEXHOJIOTUH. —
Honenk: 'OV BIIO "louHVY", 2018. — 52 c.

Jonoanumenvnas numepamypa

5. N3romoB 1O0. A. ®azoBele mnepexonbpl U CUMMETPHUS
kpuctamos / FO. A. HU3ztomoB, B. H. CeIpoMATHHKOB. — 2
M.: Hayka, 1984. — 248 c.
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IIpynnukoB, B. B. da3o0Bbie nepexoapl U METOAbl HX
KOMIIBIOTEPHOT'O MOJICIMpPOBaHUs: yuel. mocobue ais
CTYJICHTOB BY30B, OOYyYalONmUXCS 10 HaIpPaBICHUIO
"l[lpuknagapie Marematnka u  ¢msuka" / B. B.
ITpyauuxos, A. H. Bakunos, II. B. Ilpynnukos. —
Mocksa: ®uzmaraur, 2009. — 223 c.

Myprazaesa A. K. dazoBwie mnepexonbl B ABYMEpHOU
deppo- u antudeppomarautHo mojensx Ilorrca Ha
TpeyronpHOU pemerke / A. K. Mypra3zaesa, A. b. babaes
// XKypHan SKCHEPUMEHTAIBPHOM M  TEOPETUYECKON
¢u3uku. — Mocksa, 2012. — T. 142, Ne 6. — C. 1189-1195.

[ToiimanoB B. JI. Moxens ¢H6 (Da3oBeIX mepexo0B
BTOPOTO POJia Ha sI3BIKE MapaMeTpa MOPsAKa U SHTPOITHH /
B. JI. Iloiimanos, JI. C. MetnoB // "]JlOHEeIKHE YTECHHS
2016. Ob6pa3zoBaHnue, HayKa U BBI3OBBI COBPEMECHHOCTH',
Mexnynaponnas HaydHas koH(epenuus (1; 2016;
Honenx). I MexayHaponnas Hay4Has KOH(pEpEHIHS
"Jlonenkue ureHust 2016. OOpa3zoBaHue, HayKa U BBI3OBBI
coBpeMeHHocTH" [TekcT]: Marepuansl KoHpepeHuuu: 16-
18 mas 2016 r.: [B 7 T.]. ®uU3NKO-MareMaTUYECKHE,
TEXHUYECKUE HayKu U OJKojorusa. — PoctoB-Ha-/{ony,
2016. - T. 1. - C. 155-157.

Hosp M. N. JIByXMOOOBBIE CTPYKTYpHl TBEPABIX TEII,
HOJy4EeHHbIE IIPU MeraruiacTuueckoil nedopmauuu / M.
U. Hosp, JI. C. Memios, B. M. Tkauenko // "JloHemkue
yreHuss 2017: Pycckuii MHp Kak UMBWIM3ALMOHHAS
OCHOBa HAy4yHO-00pa30BaTEJbHOIO U  KYJIBTYPHOTO
pasButust  JlonbGacca", MexnyHapoqHas — Hay4Has
KOH(EepeHIUsT CTYJEHTOB M MOJOJbIX YueHbIXx (2017;
Honenk). oneukue urenuss 2017: Pycckuit mMup Kak
LMBUJIM3AI[MOHHAs OCHOBAa HAy4YyHO-0Opa30BaTENbHOIO U
KynpTypHOro passutus JlonOacca [Tekct]: marepuainsi
koH(pepenumu ...: 17-20 oxtsiOpst 2017 r.: B 7 T. dusuko-
MaTeMaTUYECKHUE U TeXHUYecKkue Hayku. — Jlonenk, 2017.
-T.1.—-C. 135-137.

10.

MetnoB JI. C. OcoGenHoctu (ha30BBIX MEPEXOJOB B
Hectexuomerpudeckux cmnasax / JI. C. Mernos, . O.
Yuctuk // "lonenkue utenus 2018: oOpa3oBaHue, HayKa,
WHHOBAIIMH, KYJIBTYpa H BBI30BBI COBPEMECHHOCTH',
Mexnaynaponnass HayuyHas KoHgepenuus (3; 2018;
Honenk). Jlonenkue urenus 2018: oOpa3zoBaHue, Hayka,
WHHOBAIIMM, KyIbTypa U BBI3OBHI coBpemeHHoctu: |l
MexyHaponHas HayyHasi KoHGepeHus / [mo1 o0ml. pen.
C. B. becnanosoii]; T'OY BIIO "Jloneukui
HalMOHaNbHBIM yHUBepcutet"; @onn "Pycckuii mup". —
Honenk, 2018. — T. 1: ®usuko-mareMaTUYECKHE U
TexHudeckue Hayku / [mox oom. pen. C. B. becnanoBoii].
—C. 86-87.

11.

Metnos JI. C. @a30Bble TOPTPETHI HEIMHEHHOTO
ocUWIsITOpa ¢ JBYXsAMHBIM noreHmmaiom / JI. C.
MetnmoB // Bicamk  JIOHEHBKOTO  HAIIOHAIHHOTO
yHiBepcutery [Tekct]: HaykoBmii >xypHan. Cepis A.
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[Ipupoauuui Hayku / JloHeUbKHiA Hall. YH-T ; TOJIOB. PE]l.
B. Il. IlleBuenko; peakod. cepii: B. I1. llleBuenko (rosos.
pen.) Ta in.; Bign. pen. C. B. becmanmosa. — 2013. - Ne 1. —
C. 109-113.

14, UHO®OPMALMOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6udaunorexku JouHY.
http:/library.donnu-support nu/catalogy/scriptsinvek2 exe/mb - Drekrpormbiii karaor JJoaHY:

15. MIPOI'PAMMHOE OBECIIEYEHHUE
1. Windows 7 PRO (kopnioparusHas smnensus JOHHY Ne 46484614);
2. Microsoft Office (kopnoparuBuas nmunensus JJOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (suien3us nmporpammel DreamSpark [uist BeICIINX yueOHBIX 3aBE/ICHHIA);
4. Jlunen3un GPL, Apache, BSD mis cBobogHoro nporpammaoro obecnedenusi: FreeLab, Scilab,
Free Pascal, AatuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PabGowas mporpamMa paccMOTpeHa M TepeyTBEpXKAE€HAa Ha 3acelaHuu  Kadeapsr
TEOPETUUECKON (DM3UKU U HAHOTEXHOJOTUH ¢ u3MeHeHUsIMU (0e3 n3mMeHnenuit) na 20 roJI.

[Tporoxoin Ne or“ 7 20 1.

3aBemyromuit kadeapoit

PaGouass mnporpaMma paccMOTpeHa W IepeyTBepXkKJIeHa Ha 3aceJaHuMu Kadeapsl
TEOpeTU4ECKON (PM3UKU U HAHOTEXHOJIOTUH ¢ u3MeHeHUsIMU (0e3 n3MeHnenuit) Ha 20 TOJI.

[Tporoxoin Ne or“ 7 20 1.

3aBeayromuii kadeapoit
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