MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EAPA OPU3UKO-TEXHUYECKHUX ITPOBJIEM METPOJIOT'MA

OIOBPEHO HTC JIAIIJIA3
[Tporoxosn Ne 1/04-577
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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

CHELIMAJIBHBIE TJIABBI CTATUCTUYECKOU ®U3UKU

Hanpasnenue noarotroBku [1] 03.03.01 IlpuknagHsle MaTeMaTuKa U pusnKa
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AHHOTALMS

Ilenssmu  ocBoeHMsI y4eOHOM  JUCHMIUIMHBI ~ SIBISETCS  O3HAKOMJIEHHUE CTYAECHTOB C
KJIACCHYECKHMMH METOJaMH OmnHcaHus (a30BBIX IEpPexooB B Mojenu M3uHra B mpuOmMmKeHUn
cpennero mnoist. [Ipu u3ydyeHun Kypca CTYJIEHTY HEOOXOJIUMO YCBOUTH (PH3WUYECKUE OCHOBBI (PU3UKHU
(ha30BbIX IEPEX0J0B IMEPBOr0 M BTOPOro poja. 3HAaThb M MOHATUS «(a3a», «(ha3oBbIl mepexoay,
«TpUONMKEHHE CPEHEro MoJs», «mapameTrp mnopsjaka». I[loHnmaTts oTnmume (a3oBbIX NEPEXOa0B
IIEPBOrO0 M BTOPOro poAa. YMeTh BBIBOAWUTH ypaBHeHMs JlaHxkeBeHa, Ban-nep-Baanbca. Ilonumars
npeessl MPUMEHUMOCTH Mojeneit M3unra u ['eitzenOepra, a Tak ke pereTouHoi moaenu. s 6omnee
MOJTHOTO TOHMMAHUS Kypca HEoO0XOIMMO YIIIyOWTh IMO3HaHMA B OOJACTH KBAaHTOBOH (DU3HKH.
HayunTbcs npuUMEHSATh METOABl ONMCAHMSI MHOTOYAaCTUYHBIX KBAHTOBOMEXAHUYECKMX CHCTEM —
BTOPUYHOE KBAHTOBAHHUE, NPUMEHATh TEOPETHUYECKUE 3HAHUA Ul PELICHUS 3aJa4d HCCIEHOBaHUS
Mojeneid B obmactu (a3oBBIX IMepexofoB. HeoOXoammMo 03HAaKOMHUTBCA € (Pa30BBIMH MEPEXOAaMU
METAJUI-U30JATOP U bo3e-KoHeHcanuen. B pamkax Kypca npenyCMOTPEHO O3HAKOMJIEHUE CTYJEHTOB
C COBPEMEHHBIMH METOAAMHU CTATUCTHUYECKOW (DU3MKM, NMPUMEHSEMBIX Ul PEIIEHHs] aKTyaJIbHBIX
3aja4 (TaKuX Kak: IUIABJIEHHWE HAHOKJIACTEPOB METAJIOB, OrpyOJeHHEe MOBEPXHOCTH TBEPAbIX TEl U

T.J.)

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCIHUIIINHBI

I_ICJ'IHMI/I OCBOCHUA yqe6H01>'1 JUCIUITIIINHBI ABJIICTCA  O3HAKOMIICHHUEC CTYACHTOB C

KIIAaCCUMYCCKNMU METOAaMH OIINCaHUus (1)330BLIX nepexoaoB B MOJACIHA N3unra B HpI/I6HI/I)K€HI/II/I
CpPEIHETO MOJIS.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

Kypc npeanonaraet 3HaHre OCHOB KBaHTOBOM (U3UKH, (PU3HKE TBEPOTO Tea.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IbTATbBI
OBYYEHUA

YHuBepcanpHble H(WIH) 001enpoQeccuoHanbHble KOMIETEHIUH:

| KOI[ N HAMMCHOBAHHEC KOMIICTCHIIMHN | KOZ[ W HAMMCHOBAHUC MHAUKATOpPA JOCTHIKCHUS KOMIICTCHIIUN

[Ipodeccrnonanbupie KOMIETEHIIMM B COOTBECTBUM C 3ajjauaMd M OOBeKTaMu (o0iacTaMu
3HaHUN) TPOHECCUOHATLHON A TENEHOCTH:

3amaua O0nexT miam o01acth | Kog m HamMeHOBaHHe Koa n

npogecCHOHANBHOM | 3HAHUSA npogeccHOHATbHOM HAUMEHOBAaHHE

aesiteabnoctu (3I1/1) KOMIIETEHIINH; UHAUKATOPA
OcHoBaHue AOCTUKEHM S
(mpogeccnoHaIBLHBII npogeccCHOHATBLHOM
cranaapr-I1C, ananus KOMIIeTEHIIUH
onbITa)

HAaY4YHO-UCCIE0BATEIIbCKUI
BBEIOOP METO/IOB U | MOJIEU, METOABI U | [TK-2 [1] - Ciocoben 3-1IK-2[1] - 3natp




MOJIXO/I0B K PELICHUIO
ITOCTaBJICHHOMN
Hay4YHOH MpOOIIEMBI,
(dhopMynupoBKa
MaTeMaTHYeCKOM
MO/IENIN SIBJICHUS,
aHAJIUTUYECKHE U
YHCIICHHBIE PacYeThl

pa3zpaboTka
MaTeMaTHYeCKHX
MoOJIeeH, TEXHOJIOT Uit
JUISL peIlieHus
WHXCHEPHBIX,
TEXHUYECKUX U
MH(pOPMAITMOHHBIX
3a1a4y

cpeacTa
(byHIaMeHTaIbHbBIX U
MIPUKJIATHBIX
HCCIEA0BAHUMN 1
pa3paboTok B 00acTu
CYIIEPKOMITBIOTEPHOTO
MOJICTTHPOBAHHUS
UH)KCHEPHO-
buznuecKux
MPOIIECCOB B HAyKe,
TEXHHKE, TEXHOJIOTHSIX,
a TaKke B cepax
HayKOEMKOTO
MPOM3BOJICTBA

MOJICITH, METO/IbI 1
cpeacTa
(byHIaMEHTaIbHbBIX U
MPUKITaTHBIX
HCCIIEA0BAHUHN U
pa3paboTok B 00nacTu
CYIEPKOMITBIOTEPHOTO
MOJICTTHPOBAHHS
WUHKCHEPHO-
buznueckux
MPOIIECCOB B HAYKe,
TEXHHKE, TEXHOJIOTHSX,
a TaKke B cepax
HaYKOEMKOTO
MPOM3BOJICTBA

BBIOUpATh U IPUMEHSITh
HEOOXOAUMOE
o0opyoBaHue,
WHCTPYMEHTHI U METO/IbI
HUCCICAOBAaHUN IS
petieHus 3a1a4 B
U30paHHOM MpeAMEeTHON
obnactu

OcHosaHue:
[IpodeccronanbHbIit
cranaapt: 25.035, 40.011

[TIK-3 [1] - Ciocoben
OPUMEHSTh YUCIICHHBIE
METO/BI peIICHUS
nuddepeHIaIbHbIX U
MHTETPATBHBIX YPaBHEHUH
JUISL PA3TUYHBIX (PU3UKO-
TEXHUYECKUX 3324

OcHosanue:
[IpodeccuonanbHbIi
craugapt: 06.001, 40.011

COBPEMEHHOE
obopyioBaHue,
WHCTPYMEHTHI U
METOJTbI
HUCCIIeJOBAaHUM IS
peIIeHUs 33/1a9 B
n30paHHON
MpeAMETHOM 00IacTH.

;
V-TIK-2[1] - YmeTh
KPUTHYECKH
OIICHUBATh, BEIOMPATH
00opyoBaHus,
WHCTPYMEHTOB U
METO/IOB
HCCIIEJOBAHUN B
n30paHHON
MpeAMETHOM 001acTH

;
B-TIK-2[1] - Bnamets
HaBbIKaMU BBIOOpa U
MIPUMCHCHHUS
o0opyoBaHue,
WHCTPYMEHTHI U
METO/IbI
HCCIEA0BAHUM IS
pelIeHus 3a/1a4 B
n30paHHON
IIpeIMETHOM o0aacTu.
3-T11K-3[1] - 3nats
YHCIIEHHBIE METO/IbI
pelieHus

g depeHnaIbHbIX
Y MHTETPATLHBIX
YPaBHEHUH I
Pa3INyYHbIX (PU3HUKO-
TEXHUYECKHX 3a7ad. ;
V-TIK-3[1] - YmeTh
MIPUMEHSITh
YHCIICHHBIE METOIBI
pelieHus
nudhepeHInaTEHBIX
Y MHTETPabHBIX
YpaBHEHUU IS
Pa3IMYHbIX (PU3HUKO-
TEXHUYECKUX 3a7au.;
B-IIK-3[1] - Bnagets
HABBIKAMU PEIICHHSI
mudepeHIaTbHBIX
Y MHTETPATbHBIX
ypaBHEHUH
YHCIICHHBIMU




[IpoBenenue
Hay4HbBIX U
aAHAITMTHYECKUX
HCCIIEOBaHUM 110
OTJIETTLHBIM pa3zesiaM
(aTamam, 3a7aHUSIM)
TeMbI (IIPOEKTa) B
paMKax MnpeaMeTHOU
o0acTu 1o npoQuIIto
CIIelMaIN3aliy B
COOTBETCTBHUU C
YTBEP>KI€HHBIMU
IJIaHAMH U
METOJIMKaMH
HCCIIEJOBAHUN.
y4acTHe B
MIPOBEACHUHT
HaOIIOACHUN U
U3MEPEHHU,
BBITTOJIHEHU U
IKCTICPUMEHTA U
00paboTKe JaHHBIX C
HCTIOJIb30BAHUEM
COBPEMEHHBIX
KOMITHIOTEPHBIX
TEXHOJIOTHI; yyacTue
B MPOBEJICHUU
TEOPETUUECKUX
HWCCIEIOBAHNH,
MOCTPOECHUH
(u3znuecKux,
MaTeMaTUYECKUX U
KOMITHIOTEPHBIX
MOJIEJIeN U3ydyaeMbIX
MPOIIECCOB U
SIBJICHUH, B
MIPOBEACHUHU
AHATUTUYCCKHUX
HCCIIEJOBAaHUN B
MpeIMETHOM 00JacTH
0 TIPOPHITIO
CIICIUAIIN3AI1H;
y4acTHe B CO3IaHUH
HOBBIX METOJIOB U
TEXHUYECKUX CPEJICTB
HUCCIIeJOBaHUN U
HOBBIX pa3padoToK,
y4acTHe BO
BHEJIPEHUU

JlesTenbHOCTh MO
pa3paboTke
MaTepHaloB,
MOKPBITUH, TPHOOPOB.

[IK-14.2 [1] - Cnocoben
MPOBOJNTH HAyYHBIE
HCCIIENOBAHUSA B 001acTH
bu3uKu
KOHJIEHCHPOBaHHOTO
COCTOSIHMSI BEIIECTBA C
1EeJIBI0 pPa3padO0TKH
MOJTyTPOBOTHUKOBBIX,
CBEPXITPOBOIHUKOBBIX,
TOHKOTLJICHOYHBIX U
HAaHOCTPYKTYPHPOBAHHBIX
MaTepUasoB,
CBEPXITPOBOISIINX
YCTPOMCTB U
OTITORJIEKTPOHHBIX
npubopoB; B o0iactu
OTNITHYECKOTO
npruOOPOCTPOCHHS,
ONTHYECKUX MATEPUaIOB U
TEXHOJIOTHi; B 00J1aCTH
Ja3epHON (GUBHKH C TENTBIO
CO3/IaHUS HOBBIX
9TaJIOHOB, METOIMK
BEJICHUS U3MEPEHUN U
CPENCTB U3MEPEHUH C UX
MOCHEAYOLIEN
aTTecTaluen U BBOAOM B
peecTp CpeacTs
WM3MEPEHUN I HY KT
HAaHOMETPOJIOTUHU

Ocnosanue:
[TpodeccrnonanbHbIM
crangaprt: 25.049

MEeTOAaMHM JIJisi
(bUBUKO-TEXHIYECKUX
3ajad.

3-T11K-14.2[1] - 3HaTh
OCHOBHBIE
COBPEMEHHBIE
JOCTHXKEeHHsSI PU3UKU
TBEPAOro Tejla U
BO3MO>XHOCTH
COBPEMEHHOM
AKCIEPUMEHTAIBHOMN
TEXHUKH; OCHOBBI
(bU3MYECKON ONTHKH,
TEOPUIO
UHTEpEPEHIINH,
TudpaKIK, OCHOBBI
aTOMHOM U
MOJIEKYJISIPHOM
CIIEKTPOCKOIINH;
CIIOCOOBI U METOBI
CO3/1aHUs1 HOBBIX
3TaJIOHOB.;
V-IIK-14.2[1] - ymeTn
MMOCTPOUTH
MaTeMaTHUYECKYIO
MOJIETIb SIBJICHMUSI,
paccuuTaTh CXeMy
9KCIIEPUMEHTA,
IIPOBECTHU OLIEHKU
IapaMeTpoB
MaTepuasoB, BEIOPATh
HEOO0XOINMBIE
MaTepuasbl U
METOIMKHU TSI
pelieHus: KOHKPETHBIX
3aJ1a4 ¢ y4eTOM
JaJIbHEUIIIEro
MIPUMEHEHU B cepe
HAy4YHO-
HCCIIEIOBATENbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHUX
pabot B o0mactu
buznkn
KOHJICHCUPOBaHHOTO
COCTOSIHUS BEILIECTBA
U CPEICTB
U3MEPEHHUIL.
B-IIK-14.2[1] -
BJIa/IETh OCHOBAMU
CHEKTPOCKOITUHI
aTOMOB M MOJIEKYI,




pe3yapTaToB
HUCCIIEIOBAaHUNA U
pa3paboToK.

METOJIMKAMHU BEJCHUS
W3MEPEHUM U CPEJICTB
U3MEPEHU;
MeToAaMu
MIOJIyYEHUs, aHATIN3a
Y OTIHUCaHUS
apaMeTpoB U
XapaKTePUCTHUK
IIPOLIECCOB B
AKCIIEPUMEHTAJIbHBIX
yCTaHOBKaxX (U3UKU
TBEPJIOTO TeNa U
na3zepHou (HU3HKH.

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLIAHBI

Hanpasnenus/nienu
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIUTAHUEC

3amaun BocriuTaHus (KOJ)

Co3nanue ycinoBuid,
obecrieunBaOMuUX, GOPMUPOBAHUE
TBOPYECKOTO
MH)XEHEPHOT0/TIpo(heCcCHOHAIBHOTO
MBILIEHHS], HABBIKOB OPTaHU3al1H
KOJUIEKTUBHOU IIPOEKTHOU
nesitenbHOCTH (B22)

BocnuraTenbHbBIN TOTEHITAAT
JTUCUHUILIIUH

1.Mcnons3oBanue
BOCITUTATEIBHOTO MOTEHIIMAJIA
JTUCLUIUIAH TPO(EeCCUOHATILHOTO
MOAYJISL ISl pA3BUTHUSI HABBIKOB
KOMMYHHUKAaIM1, KOMaHIHOU
paloThI U TUIEPCTBA,
TBOPYECKOTO UHKEHEPHOIO
MBIIUICHUS, CTPEMIICHUS
cJIe10BaTh B Mpo(dhecCHOHATBHOM
JIeATEeIbHOCTH HOpMaM
MOBE/ICHUS, 00eCIeUUBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYIOBOH JCSITEIBHOCTH U
HECITy’KeOHOTO MMOBEICHMS,
OTBETCTBEHHOCTH 3a MPUHSTHIE
pelieHus yepe3 noAroToBKY
TPYIIIOBBIX KYPCOBBIX paboT 1
MPaKTUYECKUX 3a/IaHH,
pelIeHne KeHCoB, IPOX0XKICHHE
IpakTHK ¥ noarotrosky BKP.
2.Mcnonp3oBanue
BOCIIUTATEIBHOTO MOTEHIIMAJIA
JTUCIUIUINH TPO(eCCHOHATILHOTO
MOJYJIS JUTst: - (POPMUPOBAHUS
MIPOU3BOJCTBEHHOTO
KOJUIEKTUBU3MA B XOJI€
COBMECTHOTO PEIICHUS KaK
MOJEJIbHBIX, TAK U MPAKTUYECKUX
3aJa4, a TaKXkKe MmyTemM
MOAKPEIUICHHE pallMOHATbHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aUMOJICVCTBHUSI B IPOEKTHOU
JIeATETLHOCTH YMOIIMOHATLHBIM
3¢ exToM ycrenHoro




BSaHMOHCﬁCTBHH, OIYIICHUEM
pocTa o6miei 3ppekTuBHOCTH
MIPH pacTpeeIeHUH IPOSKTHBIX
3a71a4 B COOTBETCTBHH C
CHJIBHBIMU KOMIIETEHTHOCTHBIMU
1 OMOIIMOHAJIbHBIMU CBOMCTBaMU
YJICHOB MPOEKTHOW TPYIIIHIL.

S. CTPYKTYPA U COJIEPKAHUE YYEFHOMN TUCIUATLINHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:

IL.IT

HaunmenoBanue
pasaeiia yueOHoi
TUCHUTIINHBI

Henenn

Jlexknuu/ Ilpaxr.
(cemmuHapsoi )/
JlaGopaTopHbIe
padoTsbl, 4ac.

Oo0s13aT. TEKyIIMH

KOHTPOJIb (popma*,

HepeIs)

MakcuMaJabHBIIR

0aJi1 3a pazgea™*
ATTecTanus
pasaena (popma*,
HeJ1eJst)
HNuaukaropsl
OCBOEHHS
KOMIMOATAHIINIA

8 Cemecmp

®da3oBele nepexoanl 1 u
2 pona. Yacts 1

16/16/0

[\
9]

K1

o0
@
=
a

®da3oBele nepexoanl 1 u
2 pona. Yacts 2

9-12

8/8/0

25

KH-12 | 3-IIK-




A
I1K-3,
B-
I1K-3,
3-TIK-
14.2,
V-
IIK-
14.2,
B-
[K-
14.2

Umoeo 3a 8§ Cemecmp 24/24/0 50

KonTpoabHbie 50 3 3-11K-
Meponpusituss  3a 8 2,
Cemectp V-

14.2,
B-
[1K-
14.2

* — COKpallleHHOE HAaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cyMMa MaKCHMaJbHBIX OaJioB JOJKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W
(unn) sK3aMeH

CoxpalieHre HaMMEHOBAaHUH (POPM TEKYIIEro KOHTPOJIS U aTTECTAI[UU Pa3eyioB:

Oo6o3na | [losiHOe HaMMeHOBaHMe
YyeHHe
KN KoHTpoJib 1o utoram
3 3auer
KAJEHJIAPHBIN IIJIAH
Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,
" Jac. , yac. yac.
8 Cemecmp 24 24 0
1-8 ®azoBbie nepexoasl 1 u 2 poga. Yacrs 1 16 16 0




Tema 1

Brenenue. ®azorwie nepexonnl (PIT) mepBoro u BTOpOro
pona. [Ipumepst ®OII 1 u OII 2. Marautabie OII.
Knaccudukanus MmarneTukoB. MarHuTHoe ynopsiioueHue.
IIprposa MarHUTHOrO MOMEHTA Y aTOMa.
Hep3anMopaeincTByromume MarHuTHbIE MOMEHTBI BO BHEIITHEM
MarHuTHoM nose. @opmyina JlanxkeBeHna. Cuctema J0KaJIbHbBIX
MarHMUTHBIX MOMEHTOB €O B3auMojiericTBueM. [Ipupoaa
oOMeHHOT0 B3auMoieicTBUS. MonekyspHoe moine Beticca.
Mopens U3unra. [IpubnmkeHue cpeIHero mois aToMa.
VYpasuenue Beiicca. Meron bparra-Bunbesamca. TennoeMKkocTs
B MPUOIMKEHNUU CpeHEro nojs. BocnpuumMunBoCTb.
Opnnomepnas moaens Mzunra. Orcyrereue @II. buinxuuil u
nanpHui nopsaok. Koppensuuonnas ¢GyHKIus B MoJIenu
W3zunra. @aykryanuu npu T>TC. Temnoemkocts OI1 BOM3M
TC. TenmoemMKocTh heppoMarHeTuka B MpUOIMHKCHIN
CPEIHEro MoJIsl.

Bcero ayiuTopHbIX 4acoB

16 |16

|0

Owntaiin

0

0

0

9-12

da3zoBbie nepexoabl 1 u 2 poaa. Yacts 2

8

8

0

9-12

Tema 2

Mopuens I'eitzenbepra. OCHOBHOE COCTOsSIHHE (PeppOMarHeTHKa.

CrinHOBBIE BOJIHBI. DHEPIUsl MarHOHOB. TepMonHaMuKa
MarHoHoB. HamaramdeHHOCTB. TemIoeMKOCTb.

[Tapamarnetusm Ilaynu. ®@eppomarnerusm B Mosenu CToHepa.

®Da30BbIN EPEXO] Ta3 - KUJIKOCTh (KOHICHCAIIHS).
[Tpubnmxenune cpennero nons. YpasHenue Ban-nep-Baanbca.
Kongencanus - mozenp pemeroyHoro raza. Guykryanuu B
MOJIEJIA PEIIeTOYHOTO0 Ta3a. [lepexoa )KuakocTs - TBEpaoe
teno. Kpucrammmzanus. [Tapamerp nopsiaka KpucTauIU3aim.
®da30BbIil nepexo1 Metaiul-u3oiiArop. [lepexox Morra. bo3e-
KOHJICHCAIIUS B HJIealIbHOM Ta3e. Bo30OykaeHue B ci1ado
HenaeanbHOM bose-rase.

Bcero ayiuTopHbIX 4acoB

8 |

8

|0

Owntaiin

0

0

0

CoxpameHHme HaMMEHOBAHMS OHJIAH OMIIMM:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YeHue

oK DIEeKTPOHHBIN Kypc

IIM [ToTHOTEKCTOBBIN MaTepual
11JI ITonmHOTEKCTOBBIE JCKIIUU
BM Buneo-marepuainsl

AM Aymo-marepualsl

[1p3 [Ipe3enTanuu

T Tectol

OCM DIEeKTPOHHBIE CIIPABOYHBIE MATEPUAJIbI
4@ HMHTEepaKTUBHBINA CANUT

TEMBbI TIPAKTUYECKUX 3AHATUI

Heneau | Tembl 3ansiTuii / Conepxanue
8 Cemecmp
1-8 MarunurHsble ¢a3oBble epexoabl

[Tpumepst ®II 1 u @I 2. MarautHOE ynopsiloueHue.




IIpupona MarHuTHOrO MOMEHTa y atroma. Popmyna
JlamxeBena. Crucrema JIOKaIbHBIX MArHUTHBIX MOMEHTOB CO
B3auMozelicTBueM. YpasHenue Belicca. Meron bparra-
Bunssamca. Ognomepnas monens M3unra. Koppensuronnas
¢bynkuus B mogenu M3unra. TemnoeMKkocTs (heppoMarHeTuka
B IPUOJIMKEHUU CPEJIHETO MOJIS.

9-16 da3oBblie nepexoanbl 1 u 2 poaa. Ilepexox MeraJui-
u30JATop. bo3e- koHaeHcanus

CnuHOBbBIE BOJHBIL. DHEPrusi MArHoHoB. TepMoIMHAMUKA
MarHoHoB. YpaBHeHue Ban-nep-Baanbca. @nykryanuu B
MOJIeJId penieToyHoro rasza. [lapamerp nopsiika
kpuctaum3anuu. [lepexon Motra. Bo30yxaenue B ciabo
HenaeanbHOM bose-rase.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Kypc peanusyeT KOMIIETEHTHOCTHBIN MOAXO/ M MPEeAyCcMaTpUBaeT IMHUPOKOE UCTIOIb30BAHUE B
y4e0HOM TMPOIECCe AKTHUBHBIX (OpPM MPOBEACHUS 3aHATUN (pa30op AOMANIHHMX 3aJaHHi, CUCTeMa
KOHTPOJIBHO-U3MEPHUTEIHHBIX MAaTEPUAIOB, BKIIOUAsl TECTHI) B COYCTAHUH C BHEAYIUTOPHOU paboTOM ¢
1IeTbI0 (POPMUPOBAHUS U PA3BUTHS MPOPECCHOHATBHBIX HABBIKOB CTYICHTOB.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 TUCLUILUIMHE 00ECIeUrBAET IPOBEPKY OCBOCHUS IUIAHUPYEMBbIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUNA TEKYUIEro,
pyOexKHOTO U TPOMEKYTOUHOTO KOHTPOJIS IO JTUCIUILTHHE.

Cesi3p Mexnay GOpMUPYEMBIMH KOMIIETEHUIUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
Mpe/icTaBjeHa B CIEAYIOIeH Tadnuiie:

KOM]’[ETCHHI/IH I/IH)IHKaTOPLI OCBOCHUA ATTeCTaIII/IOHHOC MeponpmlTne
(KII 1)
MK-14.2 3-ITK-14.2 3, KU-8, KU-12
V-IIK-14.2 3, KI-8, KU-12
B-TIK-14.2 3, KU-8, KU-12
TK-2 3-1TK-2 3, KU-8, KU-12
V-IIK-2 3, KU-8, KU-12
B-TIK-2 3, KU-8, KU-12
TK-3 3-1TK-3 3, KU-8, KU-12
V-IK-3 3, KU-8, KU-12
B-TIK-3 3, KU-8, KU-12

HIxanbl oneHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU I

[Mkama Kaxa0ro KOHTPOJIBHOTO MEPOINPHUATUS JISKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOTO
MakKCUMAaJILHOTO Oajuia BKJIFOUMUTENIBHO. MTOroBas arrecranusd 10 OUCHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM IIKaJIe W MPEACTABISIET COO0M CyMMYy OalJIOB, 3apa00TaHHBIX CTYJECHTOM IPH BBHITOJTHECHUH
3a/IaHUI B paMKaxX TEKYIIETO U MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIONICH IIKAJIOM:



Cymma
0aJII0B

Oruenka 1o 4-ex
OaJUILHOH IIKAJIE

OneHka
ECTS

TpeOGoBaHMs K YPOBHIO OCBOCHHIO
Y4eOHOH TUCIIMIUTHHEI

90-100

5 — «omauunoy

Or1eHKa «OTIUYHOY» BBICTABIIACTCS
CTYJCHTY, €CIIH OH IIyOOKO M IMTPOYHO
YCBOMWJI POrPaMMHBIIM MaTepua,
HCYEPIBIBAIOLIE, IIOCIEN0BATENIBHO,
YETKO U JIOTUYECKU CTPOMHO €ro
M3JIaraeT, yMeeT TECHO yBS3bIBATH
TEOPHIO C MPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHall MOHOTPaPUUECKOM
JINTEPATYPHL.

85-89

75-84

70-74

4 — «xopouio»

65-69

60-64

3 —

«Y0081EMBOPUMENLHOY

O1eHKa «XOpOIL0» BBICTABISIETCS
CTYICHTY, €CJIH OH TBEPMO 3HAET
MaTepHai, TpaMOTHO U IO CYLIECTBY
u3Jaraer ero, He AOIyCKas
CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

O1eHKa «yIOBICTBOPUTEIHHO»
BBICTABIISIETCS CTY/IEHTY, €CITH OH UMEET
3HAHUS TOJIHKO OCHOBHOTO MaTepHala,
HO HE YCBOWJI €T0 JIETaleH, TOImyCcKaeT
HETOYHOCTH, HEJIOCTATOYHO MPABUIIHHBIE
(hopMyTUPOBKH, HAPYIICHUS
JIOTUUECKOM TT0CIeI0BAaTEILHOCTH B
H3JI0’)KCHUH IPOrPaMMHOI'0 MaTepHaa.

Hwxe 60

2
«HEY0081emM8OPUMENLHOY

OneHka «HEeyIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTENLHON YacTu
pOrpaMMHOTO MaTepuana, J0IMyCcKaeT
cymecTBeHHbIe omnOKku. Kak npasumio,
OILICHKA «HCYIOBJIICTBOPUTCIIBHO»
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUueHue 6e3
JOITIOJTHUTCIIBHBIX 3aHATHH 110
COOTBETCTBYIOIEH JUCLUITHHE.

8.

YYEBHOU JUCHUILJIAHBI

OCHOBHAA JIMTEPATYPA:

YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE

1. DU E65 Equilibrium Statistical Physics : Phases of Matter and Phase Transitions, Berlin,
Heidelberg: Springer Berlin Heidelberg,, 2008

2. DU b 82 KBanToBas craTuCTHUECKass MEXaHHKa. : yueOHoe mocobue, Mocksa: @uzmatiurt, 2011

3. DU I1 85 KBanToBO-cTaTuCcTUYECKAst TEOpHs TBEepABIX Tel : , CankT-IleTepOypr: Jlans, 2022

4. 53 JI22 Teopernueckas ¢pusuka T.5 Craructudeckas ¢pusnka.U.1, Mocksa: ®usmariut, 2013

5. OU @ 80 YpaBHEHUS COCTOSIHMS BELIECTBA OT UAEIBHOIO raza 0 KBapK-IJIFOOHHOM IJIa3MBbl :

yaeOHoe ocobue, MockBa: @usmatiut, 2012




6. 539.1 b82 dusnueckas KHHETHKA aTOMHBIX ITPOLIECCOB B HAHOCTPYKTYypax : yueOHoe mocoOue Juist
BYy30B, B. JI. bopman, B. H. Tponun, B. U. Tposin, Mocksa: HUAY MU®DU, 2011

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 544 C89 DnexkTpuyeckre U MarHUTHBIC TIEPEX0Ibl B HAHOKJIACTEPAaX U HAHOCTPYKTYpax : , MockBa:
KPACAH/, 2012

2. 53 JI22 Teopetuueckas ¢puszuka T.10 Ouszndeckas kuaetnka, E. M. Jludumun, JI. [1. [TutaeBckuid,
Mocksa: ®uzmataur, 2007

3. 53 J122 Teopernueckas pusuka T.9 Cratuctuueckas ¢pusuka. U.2: Teopust KOHIEHCHPOBAHHOTO
coctrostaust , E. M. JIudmmu, JI. T1. [Turaesckuii, Mocksa: ®uszmariut, 2004

[MTPOI'PAMMHOE OBECITEYEHMUE:

CrenanbHOe porpaMMHoOe oOecriedeHne He TpedyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

CHGHI/I&J’IBHOG MaTCprUaAIbHO-TEXHUYCCKOC obOecrieueHre He Tpe6yeTc;1

10. YYEBHO-METOAMYECKHME PEKOMEHJIALMUU JJIA CTYAEHTOB

ITpu u3yyeHun Kypca CTYIEHTY HEOOXOIMMO YCBOUTH (PU3MUECKUE OCHOBBI (PU3UKHU (Ha30BBIX
MEPEX00B MEPBOr0 U BTOPOTo poja. 3HATh M NOHATHS «(a3a», «(pa30Bblil nepexony», «IpHOIHKEHNE
CpeIHEero MOJs», «ImapaMmerp nopsaka». [lonnMaTte oTnuune (Gpa3oBbIX MEPEXO0I0B MEPBOrO U BTOPOTO
porma. VYmerb BbBIBOAUTH ypaBHeHus JlawxkeBeHa, Ban-nep-Baansca. IloHumare npenensl
MpPUMEHUMOCTH Mozenei M3unra u ['eiizenOepra, a Tak ke pemeTodHoi Mmoaenu. J{ist 6osee moaHOTro
MOHMMAaHUS Kypca HEOOXOIMMO YINIyOUTh IMO3HAHUS B oOsacTu KBaHTOBOM ¢(usuku. Hayuurtbes
IIPUMEHATh METOJbl OMNMCAHHWS MHOIOYAaCTUYHBIX KBAHTOBOMEXAHWYECKHMX CHUCTEM — BTOPHYHOE
KBaHTOBaHUE, NMPUMEHITh TEOPETHUYECKHE 3HAHUS Ul PELICHUS 3alayd UCCIENOBaHWS MOJEIECH B
obmacti (a3zoBeIx mepexonoB. HeoOxoauMo 03HaKOMUTBHCS € (Pa30BBIMM IMEpexoJaMH MeTalll-
n3onaTop U bosze-koHzpeHcanueil. B pamkax Kypca IpexlyCMOTPEHO O3HAKOMIIEHHE CTYIEHTOB C
COBPEMEHHBIMU METOJIaMH CTAaTUCTHUECKOW (PU3MKHU, MIPUMEHSEMBIX JJISl peIIeHHs aKTyaJbHbBIX 33734
(TakMX Kak: IJIaBJI€HUE HAHOKIIACTEPOB METAJUIOB, OIpyOJIEHUE TOBEPXHOCTH TBEP/BIX TEJN U T.1.)

Texkymuii KOHTPOJIb 00YUYEeHHUS IIPEACTABIIEH CIAEAYIOIUM BUAOM aTTECTALlUU:
— Kontposnb uroros (Ha 8 u 12 Henene oOydeHus).



Ha BBIOOp mpenopaBaTelnsi CTYACHTY BblaeTcst 5 BOIpPOCOB U3 (hoHJA BOIpocoB. Bpems Ha
noaroToBky — 20 MuUHYT. B pamkax mpeasioskeHHBIX TEM BOIPOCOB, MPENoaBaTeib MOXKET 33/1aBaTh
000011ato1IIe BOMPOCH, OXBATHIBAIOIINE HECKOIBKO TEM, I KOHKPETHBIE 33/1a4H-IIPOOIEMBI TPYIIe
(n1Ba 1 OoJee) CTYJAEHTOB C IENbI0 OIICHUTH PAa0OTy CTYJIEHTOB B KOJUJIEKTHUBE, & TaK K€ POJb U
aAKTUBHOCTH OT/IETBHBIX CTYJACHTOB.

B pamkax oOydeHHs AMCUUIUIMHE TaKKe HPEIyCMOTPEHO BblJaya CTYIEHTaM JOMAllHEro
3aJjaHMs, BKJIFOYAIOLIETo B ce0s psill 3aa4 pa3IMYHOIO YPOBHS CII0KHOCTH.

11. YYEBHO-METOJWYECKHUE PEKOMEHIALIUM JJI5I IPEMIOJABATEJIEN

[Tpu u3y4yeHun Kypca CTYIEHTY HEOOXOIMMO YCBOUTH (PM3MUECKUE OCHOBBI (PU3UKHU (Ha30BBIX
NEPEeX00B MEPBOr0 U BTOPOTO poja. 3HATh M NOHATHS «(a3a», «(pa30Bblil mepexony», «IpHOIHKEHNE
CPEIHEro MOJs», «Imapamerp nopsaka». [lonnMaTte oTnuune (Gpa3oBbIX MEPEXO0I0B MEPBOrO U BTOPOTO
ponma. VYmerb BbIBOAUTH ypaBHeHus JlawxkeBeHa, Ban-nep-Baansca. I[loHumare npenensl
MpUMEHUMOCTH Mojeneit M3unra u I'eiizenOepra, a Tak ke pemerounoil mojenu. s 6o1ee noaHoro
MMOHUMAaHUS Kypca HEOOXOAMMO YIIIyOMTh TO3HAHUA B 00JAcTH KBAaHTOBOWM (u3uku. HayduThbes
IPUMEHATh METOJbl ONMCAHHWS MHOIOYAaCTUYHBIX KBAHTOBOMEXAHWYECKHMX CHUCTEM — BTOPHYHOE
KBAHTOBAaHUE, NPUMEHATH TCOPETHUUYECKUE 3HAHUS U PELIEHUS 3aJadd UCCIIEJOBaHMs MOJEICH B
obmacti (azoBeIx mepexonoB. HeoOXxoauMo 03HaKOMUTBHCS € (Pa30BBIMM IEpexoJaMH MeTalll-
n3onaTop U bosze-koHzaeHcanueil. B pamkax Kypca IpexyCMOTPEHO O3HAKOMIIEHHE CTYIEHTOB C
COBPEMEHHBIMU METOJIaMH CTAaTUCTHUECKOW (PU3MKHU, MPUMEHSEMBIX JJISl peIIeHHs aKTyaJbHbBIX 33134
(TakMX Kak: IJIaBJI€HUE HAHOKIJIACTEPOB METAJUIOB, OIpyOJIEHHE TOBEPXHOCTH TBEPBIX TEN U T.1.)

[Ipu mpoBeneHWM 3aHATUH PEKOMEHAYETCS HCIIOJb30BAaHUE JIEMOHCTPAIUi (U3NIECKUX
MOJIETUPOBaHUM cHCTEM (B 4aCTHOCTHU, MoJieNb M3uHra).

Texymuii KOHTPOIb OOYUYCHUS TPEACTABICH CICAYIONIMM BUIOM aTTECTAIIUU:

— KoHTposb uTOroB.

Ha BbIOOp mpemonaBaTens CTyIEHTY BbIAAeTcs 5 BOMpocoB W3 (oHIa BompocoB. Bpems Ha
IOATOTOBKY — 20 MUHYT. B paMKax NpCIJIOKCHHBIX TCM BOIIPOCOB, NPCIOAABATCIIb MOXKCT 3a1aBaThb
00001I1ar0IIe BOMIPOCHI, OXBATHIBAIOIINE HECKOIBKO TEM, UM KOHKPETHBIC 3aa9n-TIPOOJIEMbI TPYIIIe
(m1Ba m OoJiee) CTYJIEHTOB C IETBbIO0 OIEHUTH PabOTy CTYICHTOB B KOJUICKTHBE, a TaK e POJb U
AKTUBHOCTBL OTACJIBbHBIX CTYJACHTOB.
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