AHHOTALIS JUCITATITAHEI

«/luckpeTHble MaTEMaTUYECKUE MOJIETTN
HucuuminHa «JlucKkpeTHbIe MaTEeMaTUYECKUE MOJCIINY SABJISETCS YaCThIO
pOTrpaMMbl MarucTpaTypbl «MaremaTuueckast KHOEpHETHKAy MO HAIPABICHUIO «
01.04.02 IMpuknagHas MaTeMaThKa U UHHOPMATHKAY.

eaun u 3agaun AUCHUTIIAHBI

Ilenp aucuMIUIMHBI: (HOPMHUPOBAHHWE KOMILJIEKCAa 3HAaHWH, YMEHUH U
HaBBIKOB B 00JIACTM TOCTPOEHMS AUCKPETHBIX MATEMAaTHUYECKUX MOJENIEH, UX
aHaliu3a U IPUMEHEHUSI K UCCIIEAOBAHUIO (U3NKO-MEXaHUYECKHUX MPOIIECCOB Ha
HaHO-, MUKPO- U MaKpO- YPOBHSX, MPOUCXOIAIINX B KOHJACHCUPOBAHHBIX Cpeaax
B pe3yJIbTAaT€ BHEINIHUX TEPMOMEXAaHUUYECKUX BO3ICHCTBUM. 3a/1auul JUCITUTINHBI:
- U3y4YEHUE MPUHITUTIOB MOCTPOCHUS TUCKPETHBIX MaTEMATHUYECKUX MOJICTIeH s
MPOBEACHUS HAYYHOT'O HCCIEI0BaHUS (DU3MKO-MEXaHUYECKUX IIPOIIECCOB Ha
pPa3IUYHBIX yPOBHSIX OpraHU3alud MaTepud — OT HAHOYACTHUI[ 0
MaKpPOCKOIMYECKUX OO0BEMOB KOHJICHCHPOBAHHBIX Cpel; - (GopMUpOBaHHUE
YMEHHUS BBIACIATh CTPYKTYpHBIE DJJIEMEHTHI Ha paccMaTpUBaeMOM YPOBHE
OpraHW3aluy MaTEPHUH, OMHMCHIBATH 3aKOHBI UX (DU3MYECKOTO B3aUMOJICHCTBUS H
ABOJIIOIIMM Ha SI3bIKE MaTeMaTUKH, OOOCHOBBIBATH HEOOXOIUMOCTH BBIOOpA
TUCKPETHOTO WJM KOHTHHYaJbHOTO TOJAXOJA /ISl OMNHUCAHHUS MCCIEIyEMbIX
(GU3UKO-MEXAaHUYECKUX TMPOIECCOB; - (OopMUpPOBAHME YMEHUS MEPEXOAUTH OT
KOHLENTYaJIbHOU (POPMYJTUPOBKU AUCKPETHOW MaTEMaTHUYECKOW MOJIEIH K €€
MaTeMaTH4YECKOM TMOCTAaHOBKE H TMPUMEHSITh METOABl  BBIUMCIUTEIBHOM
MaTeMaTUKU Ui TIOJIyY€HHUs] PEHICHUM  HAay4YHO-UCCIIEA0BATEIbCKUX U
MPUKIAIHBIX 3a/ad B 007acTU (PU3MKH M MEXaHUKH C MOMOIIBIO MOCTPOCHHBIX
JTUCKPETHBIX MaTeMaTUYECKUX MoOJeel; - GopMUPOBaHNE HABBIKOB MPUMEHEHUS
METOJIOB MaTE€MaTHYECKOTO MOJCITUPOBAHUS WU BBIYUCIUTEIHHON MaTEeMaTHUKHU
MpU KOMIIBIOTEPHOW peanu3aluyd JUCKPETHBIX MaTeMaTHYEeCKUX MOJICNIEH,
HaBBIKOB pabOTHl C TMakeTaMu MPHUKIAJTHOTO MPOTPAMMHOTO OOECTeUeHHs, a
TaKk)K€ HaBBIKOB aHalU3a TOJy4yaeMbIX PE3YyJIbTAaTOB U HUX MPUMEHECHUS s
pelleHUs HAyYHO-UCCIIEI0BATEIbCKUX U TPUKIAHBIX 3a7a4..

N3yuyaemblie 00beKThI JUCHUIIAHBI

- TeJla ¢ KPUCTAIIMYECKUM CTPOCHUEM OT HAHOYACTHUI] 0 MAKPOYPOBHS; -
TUCIOKAIMM M TIJIACTUYECKOE TEYCHHE B MeTajjiax; - Inpomecchl auddy3un B
KHUIKOCTSX U MOPUCTBIX TEJIAX; - yAAPHBIE BOJHBI B JKUJIKOCTIX U razax..



O0beM 1 BUIbI yueOHOI padoThI

Pacnipenenenue
N Bcero M0 CEMeCTpaM B Hacax
Bun yueOHO# paboThI
4acoB Howmep cemectpa
3

1. [IpoBeaeHue yueOHBIX 3aHATUH (BKITIOYAs
MpOBe/ie-HNE TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH) 36 36
B (hopme:
1.1. KoHTakTHas ayquropHas paboTa, U3 HHUX:

- nexiuu (JI)

- 1abopatopHble paboTsl (JIP)

- IPAKTUYECKUE 3aHATHUS, CEMUHAPDI U (WITH) 34 34
Npyrue BUJbI 3aHsITHI cemuHapckoro tuma (I13)

- KOHTpOJIb camocTositensHoi padoTsl (KCP) 2 2

- KOHTpPOJIbHAs paboTa
1.2. CamoctositenbHas padora ctyaentoB (CPC) 72 72
2. [IpomexxyTouHas arrecTamnus

DK3aMeH

Juddepenmpoannbiii 3a4eT

3auer 9 9

Kypcogoii mpoexT (KII)

Kypcoas pabora (KP)
OO0mas TpyTI0eMKOCTh JTUCITUTUIAHBI 108 108

Kparkoe conepxanue 1M CUUININHBI
O0pem
OOBeM ay TUTOPHBIX BHEAYAUTOPHBIX
HauMeHOBaHUE Pa3leI0B AUCLUILUINHEL C KPATKHM | oo o oo BUIAM B 9aCaX |3AHATHIA O BHAAM
coJiepKaHueM S
a1 | gp | m3 CPC

3-ii cemecTp




O0BeM

- O0BeM ay TUTOPHBIX BHEayJAUTOPHBIX
AUMEHOBAHHE PA3NENOB TUCIHUITMHBL C KPATKAM | 5oy 0t 1o BaniaM B 4acax |3aHATHil 10 BHIAM
cofiep’KaHueM B qacax
J JIP I13 CpPC
JlMcKpeTHBIE MaTeMaTHYEeCKHE MOETH B (PU3UKE U 0 0 22 60

MCXaHUKE KOHACHCUPOBAHHBIX CPC/]

Tema 1. O6 UCTOpUU AUCKPETHOTO
MaTEeMaTHYECKOTO MOJICITMPOBAHHS B (DU3HKE U
MeXaHUKe.

HcTopust popMupOBaHHS TUCKPETHO-
aTOMHCTHYECKOIO MOAXO0/AA K ONPEeAeIICHUIO
(hPM3UKO-MEXaHUIECKUX CBOMCTB
KOHJICHCUPOBaHHBIX cpefl oT Ko 10 Hammx
nHel. MeToIbl MOJIEKYISIPHOU TUHAMUKH U
craTuku. CBeCHUS O BUJIaX B3aUMOCHCTBUS
aTOMOB U O MOTEHITMAaIaX, OMICHIBAIOIINX
pas3iIu4HbIe BUIBI CBsI3ed. [IpuMepsl IpruMeHEeHNS
TIMCKPETHO-aTOMUCTUYECKOTO TIOJIX0/1a K
OIpEe/IEJICHUIO YK CIIa HE3aBUCUMBIX YIIPYTUX
MoAayJiel KpucTaiuueckux tea. Crop o uucie
yrpyrux Moaynei: noaxoxa Komm, nonxon I'puna.
Tema 2. Ctarnueckuii MOAXO0 K UCCIICIOBAHUIO
(U3UKO-MEXaHNYECKUX CBOWCTB MaTEpPHAIIOB C
KpUCTaJUIMYECKUM CTPOCHHEM MPU HUZKUX
TeMIepaTypax.

[TocTpoeHue AUCKPETHBIX T€OMETPUUECKUX
MozeNiel KpUCTANIMYECKUX PEIIETOK METAILIIOB
(T'LIK, OLIK, T'TIY) u yrnepoaHblx MaTepuaioB
(rpaden, rpaduT). Beruncienue noaHon
MOTCHITUATBHON YHEPTUU KPUCTAULTUIECKUX
PEIIeTOK MPU HU3KUX TeMIIepaTypax, onpeieeHue
OTCUETHOM eCTeCTBEHHOW (HEHATIPSDKEHHON U
HeepopMHUPOBAHHOM ) KOHPUTYPALIUU Pa3TUIHBIX
KpUCTaUIMYECKUX PEIIETOK. 3aBUCUMOCTh
PAaBHOBECHOT'O MEXaTOMHOI'O PACCTOSIHUSA OT
pasMmepa obpasiia.

Tema 3. [lepexoaHble MPOIECCH B OTHOMEPHOU
OCCKOHEYHOH IIEMOYKE aTOMOB.

[lepuonnueckne rpaHUYHBIE YCIOBHSL.
[TocTpoenue 0JTHOMEPHOTO MEPHUOTUIECKOTO
MOTEeHIMaIa B3aUMOIeicTBHsI aTOMOB. Yucnennoe
MCCIIeIOBaHNE OECKOHEYHON OHOMEPHOM
[pELIETKH aTOMOB B TMHAMUYECKOM TOJIXO/IE.
OmnpeneneHue eCTECTBEHHOTO COCTOSIHUS,
BO3MYLIEHUE €CTECTBEHHOTO COCTOSIHUS, IEPEXO]T
B HOBOE PaBHOBECHOE COCTOsIHME. Bhruncienue
[MOTEHIMAIBHON, KHHETUYECKOW 1 MOJTHON
SHEPryH, UX SBOJIOIHUS C TEUSHUEM BPEMEHHU.
Brruncienne paBHOBECHOTO MEXaTOMHOTO
PAcCTOSIHUS B AMHAMHYECKON CHCTEME
B3aUMO/ICHCTBYIONTHUX aTOMOB. BrIauciaeHue Mephl
TeMIepaTyphl




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
cofiepKaHuEeM

O0BeM

O06beM ayTUTOPHBIX BHEAYJUTOPHBIX
3aHATUH 10 BUJIaM B yacax |3aHsATHH 110 BUIAM
B yacax
JI JIP 113 CPC

LIETIOYKH aTOMOB, 3aBUCIMOCTb PaBHOBECHOTO
MEKATOMHOI'O PACCTOSIHUS OT MEPbI TEMIIEPATyPbI
B OJIHOMEPHOM CIIy4ae.

Tema 4. JIByXKOMIIOHEHTHAs1 OTHOMEpHasi
OecKOHEYHas 1eT10YKa aTOMOB.

Brruncnenne ynpyrux Moynei
IBYXKOMIIOHEHTHOH LIENIOYKH aToMOB. [IpaBuio
cmenieHust beptino-Jlopenna. 3aBuCUMOCTh
YIPYTHX MOAYJIEH OT (ha30BOr0 COCTaBa U
mcriepcHocTH (a3. Beruncnenne rpaiueHTHbIX
YIIPYTHUX CBOMCTB.

Tema 5. OnpeneneHue yuciaa He3aBUCUMBIX
YIPYTUX MOAYJEHN 7Sl pa3iIUuHbIX
KPUCTaJUINYECKUX PELIETOK.

['pynna cuMMETpHH TEH30pa JINHEWHO-YIIPYTUX
CBOICTB. BiusgHME KlTacca CHMMETPUU CTPYKTYPBI
MaTepuaa Ha YUCJIO HE3aBUCHMBIX HEHYJIEBBIX
KOMIIOHEHT TEH30pa JUHEWHO-YIIPYTUX CBOMCTB.
Pa3paboTka nporpaMmbl B IaKETe CUMBOJIBHBIX
BBIYMCIICHUN JUIsI ONIPEIETICHUS YHclia
HE3aBUCUMBIX YIPYTUX MOIYJIEH ISl MAaTEpUaIoB
c 'K, OLIK, I'TTY pemerkamu, rpapura u
TByMEPHOTO MaTepHaja ¢ peleTKoi rpadeHa.
BripaxeHre KOMITOHEHT TEH30pa JIMHEWHO-
YIPYTHUX CBOMCTB U€pe3 MPOU3BOIHBIE OT
YAEIBHOU IIOTEHIIMAIILHOM SHEPIUH
neopMUpPOBaHUS TMHEHHO-YIIPYTHX TBEPBIX TEII.
Tema 6. Beruucnenue ynpyrux Moaysiei ams
KOHEYHBIX TeJI C KPUCTAININYECKUM CTPOCHHUEM
[PY HU3KOU TEMIIEPATYPE B CTATHYECKOM
[TOAXOJE.

[Tonmy4yeHnune «ObICTPBIX CyMM» JJIS pacueTa
YIPYTUX MOAYJIEH B CTATHUECKOM MOAXOIE.
Brrunciienne ynpyrux MOAyjae B 3aBHCHMOCTH OT
pa3smepoB o0Opasua. Yupyrue cBoiictsa
HaHoyacTull. Mnentudukanus napameTpon
[MOTEHIMAIOB MEXATOMHOI'O B3aUMOJIEUCTBUS.
[IpenenbHbI Iepexo 0T HAHOYPOBHS K (PU3UKO-
MEXaHUYECKUM CBOMCTBAM MUKPO- U
MaKpPOCKOITUYECKIX 00HEMOB.

Tema 7. MeTon KOHTPOIISA TEMIIEPATYPHI B
CTaTUYECKOM IMOAXOJE.

CBeneHust U3 MOJIEKYJISIPHO-KMHETUYECKON TEOPUH
1 TEPMOJMHAMUKH TBepAbIX Tell. [locTpoenue
BO3MYILIEHHBIX KOH(UTYpal1ii aTOMOB MpU
3alaHHOM aMIUIMTYZA€E BO3MYILEHUN U
[PAaBHOMEPHOM paclpeeiIeHUN HallpaBJICHUN
CMeIIeHUH B mpocTpancTBe. [Ipodaema




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
cofiepKaHuEeM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHIATUH 110 BUIAM
B yacax

J

JIP

I13

CPC

[MOCTPOCHUSI PABHOMEPHOTO PACTIPEICIICHUS Ha
enuHNYHOH chepe. DyHKIMA pacnpeneaeHus
BEJIMYMHBI CMELIEHUS, COOTBETCTBYIOLLAS
[IPEACTABJICHUIO aTOMa KaK TapMOHUYECKOTO
OCLIMULIATOPA NPH 3aJaHHON aMIUIUTY/I€ TETUIOBBIX
kosie6aHuii. MUHMMM3aMs MOTEHIUAIbHON
SHEPIUU B KaKJIOHM peaanu3alny BO3MYIIEHHBIX
KOH(QUTYpANUii TIPY 3aJ]aHHON aMILTUTY/IC
cMeleHuil. MonennpoBaHue nporecca Harpesa
KPUCTAJUTMYECKOTO Tena. Berancinenne Gpu3nko-
MEXaHUYECKHUX CBOMCTB B KaXKJIOH BO3MYIIICHHOM
KoH(uUrypauuu aromoB. OcpeHeHIEe CBONCTB 110
peanuzanusaM. CBs3b aMIUTMTY Il BO3MYIIICHUN
[TOJIOKEHUI aTOMOB C TEMIIEPATYPON PELIETKH,
Mepa TeMIepaTypbl. 3aBUCUMOCTb PABHOBECHOTO
MEKaTOMHOT'O PAaCCTOSIHUSA, YAECIbHON
[MOTCHIIUAIIBHON YHEPTUH, YIIPYTUX CBOMCTB OT
MEpBI TEMIIEPATYPhI JIsl pa3InYHBIX
KprcTauInuecKux peuerok. Ilomydenre Touek
CTPYKTYPHBIX U (pa30BbIX pEeBpaIICHUN
KpUCTaUIMYECKUX TEJl.

NMUTAaMOHHBIN TOAXOJ B JUCKPETHOM
MOICIMPOBAaHUH

12

12

Tema 8. MeTo/ KIIETOYHBIX aBTOMATOB B
TCKPETHOM MaTeMaTHYECKOM MOAETHPOBAHUH
(U3UKO-MEXaHHMUYECKHX MPOIECCOB.

CBeneHMsI 0 KIIETOYHBIX aBTOMATaX, UCTOPHS
METO/1a, BUJIBI OKpecTHOCTEH. OKpecTHOCTh
Mapromyca At MOJEIUPOBaHUs (PU3UKO-
MeXaHWYeCKHX mpolieccoB. [IpaBuia KiIeToYyHOTro
aBTOMAaTa JiJIsl MOJeIMPOBAaHUS MPOIIECCOB

M Qy3un, TeUEHUs! BI3KUX KUIAKOCTEH,
pacIpoCTpaHEeHUs YAAPHBIX BOJH B KHUIKOCTIX U
razax. Peanmzamus moaxona KIeTOYHBIX
aBTOMATOB ]ISl IEPEUNCIICHHBIX TIPOIIECCOB B
BBIYHCIINTEIILHOU CpEAe HA KOMITBIOTEDE.

Tema 9. MeToa KJIETOYHBIX aBTOMATOB B
MOJIETMPOBAHUU MTPOLIECCOB AUPPY3UH
BbruncauTenbHblid SKCIEPUMEHT 110 OMTUCAHUIO
i Qy3un B IByXKOMIIOHEHTHOMH cpeie.
CormocraBieHue pemeHni, MoIy4YeHHbIX
TCKPETHBIM METO/IOM KJIETOYHBIX aBTOMAaTOB U
YUCICHHBIM METOJOM PEIICHHS KIIACCHIECKOTO
Qg depeHnnanbHOro ypaBHeHus U dy3nu.
Jl1cKpeTHOE MaTeMaTHYECKOe MOIETIMPOBAaHNUE
nmporiecca qudPy3un B MOPUCTOM cpee. YUeT
NIBUKEHUS CpeJibl. AHAJIN3 MOTyUYEeHHBIX
pe3ynbTaToB. [IpakTHueckoe MpUMeHEeHHe




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
cofiepKaHuEeM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHIATUH 110 BUIAM
B yacax

J

JIP

I13

CPC

[pE3YyJIBTATOB JJI1 OLIEHKHU 30H PacIpOCTPAHEHUS
3arpsi3HEHHIA OT MTPOMBIIIUICHHBIX O0OBEKTOB.

Tema 10. MeTox KJIIETOUHBIX aBTOMAaTOB B
MOJIETUPOBAHUH MPOIECCa JBIKCHUS JUCTOKAIIAN
1 00pa30BaHUs TUCIOKAITMOHHBIX CTPYKTYP B
MeTajlIax.

[IpaBuia KJIETOYHOrO aBTOMATa JJIsl ABUKEHHUS
TMCIOKAIIMK B CHCTEME CKOJIb-)KEHH. Peanm3anms
BBIYMCIIUTEILHOTO 3KCIIEPUMEHTA. AHAIN3
[OJTy4aeMbIX KOHQHUTypaluii TUCIOKaIHH.
[[pumeHeHne pe3yabTaTOB ISl OMMCAHUS 3aKOHOB
YIIPOYHEHUS 110 CUCTEMAaM CKOJIBXEHUS U THUIIOB
TMCIIOKAITMOHHBIX CYOCTPYKTYD.

NTOI'O no 3-my cemecTpy

34

72

NTOI'O no gucuuiuinae

34

72




