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MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EIPA ®MN3UKHN TBEPOI'O TEJIA U HAHOCUCTEM

OIOBPEHO HTC JIAIIJIA3
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or 27.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

OUN3UKA KOHJAEHCHUPOBAHHOI'O COCTOSAHUWA BEIHECTBA (HACTD 1)

Hanpasnenue noarotroBku [1] 03.03.01 IlpuknagHsle MaTeMaTuKa U pusnKa
(cmennanbHOCTD)
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AHHOTALMS

Kypc siBasiercss oHUM M3 IEHTPAJIbHBIX B 00y4eHUH OakaiaBpa MO MPOQMISAM, CBI3aHHBIM C
¢u3ukoil TBepaoro Tema. JlaroTcs coBpeMEeHHbIE MPECTABICHHUS O KOHIEHCHPOBAHHOM COCTOSIHUH
BEILIECTBA, TEOPETUYECKHE MOJEIN SIBJICHUM, METOIbl UCCIIEIOBAHMS, ITPUMEHEHUE TBEPIOTEIBHBIX

3¢ (eKTOB B OCHOBHBIX METOJIaX U JOCTUKEHHSIX HKCIIEPUMEHTAIbHON (DU3HUKH.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

VY4ebHble 3a7auM Kypca — IOKa3aTb MHOrooOpasue (U3MYECKUX SIBICHHH, MPOTEKaroIluX B
KOH/ICHCUPOBAaHHOM (pa3e BemiecTBa. HayunTh olLleHMBaTh XapaKTepHbIE 3HEPruM, JUIMHBI, BpEMEHa
penakcany pazIUyuHbIX (U3NYECKUX B3aUMOJEHCTBHI B BEIIECTBE, NMO3HAKOMHUTH C OCHOBHBIMH
MOJICUCTEMaMH  KPUCTAJUIMYECKOTO COCTOSIHUSI — pemeTrkoid bpase, (OHOHHON M 3IEKTPOHHOU
noAcucTeMamMu. JlaTb OPUEHTALMIO B PA3JIMYHBIX HYKCIIEPUMEHTAIBHBIX METOIUKAX U TEOPETUYECKHUX
OIMCAHUAX, UCCIETYOIIMX TBEPIOE TENIO.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

JlucuuniauHa 4yuTaercs Ha crapmmx KypcaxX. OKujaercs, 4TO CTYIEHT YK€ OCBOMII KYpChI
obmeit ¢puszuku, Beicied matemaTuku, TOKII, n3yunn wim Havan u3ydyeHue KBAHTOBOW MEXaHHUKHU U
CTaTHUCTUYECKOU (PU3UKHU.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

VYHuBepcanbHble H(1iIK) o0menpodeccunoHanbHbIE KOMITETEHIIUN

| KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KO)I W HAMMCHOBAHUC MHAUKATOpA JOCTHXKCHUS KOMIICTCHIIUN

[IpodeccnonanbHbie KOMIETEHIIMA B COOTBECTBUM C 3ajjadaMud W OOBeKTaMu (00iacTsMu

3HaHUI) TPOPECCUOHATHLHOMN 1A TETbHOCTH:

3apaua
npodeccuoHaIbLHOM
nesiteabHoctu (3I11)

[IpoBenenue Hay4HBIX U
AQHATUTUYECKUX
HCCIIEA0BaHUH 110
OTJICIbHBIM pa3jenam
(aTamam, 3agaHUSIM)
TEMBI (MPOEKTa) B
paMKax MpeaMeTHOU
obJacTu 1o mpouIIo

O0BbeKT niIn
00J1aCThH 3HAHUSA

JlesiTeIbHOCTh 1O
pazpaboTke
MaTepuaos,
MOKPBITUH,
npuOopoB

Kon n naumenoBanue
npogdeccuoHaILHOM
KOMIIeTEeHIIUM;
OcHoBaHue
(mpogeccuoHATBLHBIN
cranaaprt-IIC, ananu3
OIIbITA)

Hay‘IHO—I/ICCJ'IeI[OBaTeJIbCKI/Iﬁ

[1IK-2 [1] - Criocoben
BBIOUpATh U IPUMEHSITh
HeoOxouMoe
obopyioBaHue,
WHCTPYMEHTBI U METOIBI
UCCIIETOBaHUM JIs
penieHus 3aaad B
n30paHHON TIpeIMETHON

Kon n naumenoBanue
HHIMKATOPA
AOCTHKEHUS
npogeccuoHaILHOM
KOMIIeTEeHIIUN

3-T1IK-2[1] - 3nats
COBPEMEHHOE
obopyioBaHue,
WHCTPYMEHTBI U
METO/IbI UCCIICIOBAHUI
JUTS peIIeHUs 3a/1a4 B
n30paHHOM IpeaMETHON
0o0acTH. ;




CIELMAIN3ALUH B
COOTBETCTBHUH C
YTBEP>KICHHBIMH
TUTAaHAMH U METOIUKAMHU
UCCIIeIOBAaHUM. ydacTue
B TIPOBE/ICHUH
HaOI0IeHUH 1
U3MEPEHHU,
BBITOJIHEHUH
IKCIIEPUMEHTA U
00paboTKe JaHHBIX C
WCTIOJIb30BaHUEM
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHi{; ydacTHe B
MIPOBEACHUHT
TEOPETUUECKUX
HCCIEIOBaHNH,
MOCTPOCHUU
¢buznueckux,
MaTeMaTU4eCKUX U
KOMITBIOTEPHBIX
MOJEJIEH U3ydaeMbIX
MPOLECCOB U SIBJICHUI, B
MIPOBEACHUHU
AHATTUTHYECKUX
HCCIIE0BAHUN B
MpeAMETHON 00IacTH
1o NpouIIo
CTeIMAIA3AIINY;
y4acTHe B CO3JJaHUU
HOBBIX METOJIOB U
TEXHUYECKUX CPEJICTB
HUCCIIEJOBAHUN U HOBEIX
pa3paboToK;

Br160op meTon0B 1
MOJIXO/I0B K PELICHUIO
ITOCTaBJIEHHON HAYYHOUN
pooIeMBl,
(bopmyIHpoBKa
MaTeMaTHYeCKOM
MO/IEININ SIBJICHUS,
aHAJIMTUYECKHE U
YHCJICHHBIC PACUYETHI.

MaTeMaTHYECKHE
MOJEIIH U

IIPOrpamMMBbl JUIs
KOMIIBIOTEPHOTO
MOJEIIMPOBAHUS

o0OJactu

OcHosanue:
[TpodeccuonanbHbIN
cranaapt: 25.049, 40.011

ITK-3 [1] - Ciocoben
IPUMEHSTh YHCICHHbIE
METO/Ibl peIIeHuUs
auddepeHInanbHbIX 1
HHTETpabHbBIX
YpPaBHEHUH U1
pa3INyYHbIX (PU3HUKO-
TEXHUYECKUX 3a/1a4

Ocnosanue:
[TpodeccrnonanbHbII
crannapt: 06.001, 25.049

V-TIK-2[1] - YmeTh
KPUTHUYCCKH OIICHUBATh,
BBIOMpATh
o0opyIoBaHU,
WHCTPYMEHTOB U
METOJIOB UCCIEJOBaHUN
B U30paHHOMN
MpeAMETHOM 00J1acTH ;
B-TIK-2[1] - Banets
HaBBIKAMH BBIOOpA U
MIPUMEHEHUS
o0opyioBaHue,
WHCTPYMEHTHI U
METOEI UCCIIETOBAHUN
JUIS peIlieHus 3371249 B
n30paHHON IpeaMEeTHON
obnacTu.

3-TIK-3[1] - 3nats
YHCIIEHHbIE METObI
pelieHus
nuddepeHInaIbHbIX 1
MHTETPaIbHBIX
YpPaBHEHUH 1JIst
pa3aNyYHbIX (PU3HUKO-
TEeXHUYECKHX 3a/1ad. ;
V-TIK-3[1] - YmeTh
IPUMEHSTh YHCICHHbIE
METO/Ibl PEeIICHUS
mudepeHInanTbHBIX U
MHTETPaIbHBIX
YPaBHEHUH ISt
pa3aNyuHbIX (PU3HUKO-
TEeXHUYECKHX 3a/1a4.;
B-TIK-3[1] - Bnagets




HABBIKAMU PEIICHHUS
mudepeHnanbHbIX U
WHTETPAIbHBIX
YpaBHEHUU
YHCIIEHHBIMUA METOJIAMU
i pusmko-
TEXHUYECKHX 3a/1a4.

4. BOCIIMTATEJIbHBINA MOTEHIIAAJI JUCHUATLJIAHBI

Hanpasnenus/nienn
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIUTAHUC

3amaun BocriuTaHus (KON)

Co3pnanue ycinoBuid,
obecrieynBaOIuX, GOPMUPOBAHUE
HAayYHOTO MHPOBO33PEHHUS, KYJIbTYPbI
MIOMCKA HECTAHIAPTHBIX HAy4HO-
TEXHUYECKHX/TIPAKTHYECKUX PEIICHUIH,
KPUTUYECKOTO OTHOILCHHS K
HCCIIEI0BAHMSIM JDKEHAyYHOTO TOJIKA
(B19)

BocnuraTenbHBIN TOTEHITAAT
JUCLUIUINH

1.Mcnonb3oBanne
BOCIIMTATEIBHOTO MOTEHIINAJIA
JUCIUILTNH/TIpakTHK «HayuHo-
ucclieloBaTeNbCcKas paboTay,
«IIpoexTHas mpakTUKay,
«HayuHbIi1 cemuHap» 1Is:

- (hopmupoBaHUS TOHUMAHUS
OCHOBHBIX IIPUHIIUIIOB U
CIoco0OB HAYYHOT'O TTO3HAHMS
MUpAa, pa3BUTHUS
UCCIIEIOBATEeNIbCKUX KaueCTB
CTYJEHTOB IIOCPEACTBOM UX
BOBJICUCHUS B
HCCJIEIOBATEIBCKUE IIPOEKTHI 110
00J1aCcTAM HayIHBIX
uccaeaoBanuil. 2.Mcnonb3oBanue
BOCIIUTATEIHHOTO MMOTEHIIMANIA
qucuumuin "Mecropust Hayku U
nHxeHepun', "Kputuueckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOI
KoMMyHuKanuu', "BeeaeHue B
cnenuanbHocTh", "HayuHo-
uccienoBaTenbckas padbora',
"Hayunblii cemunap" mis:

- popMUpOBaHUS CIIOCOOHOCTH
OTJIENATh HACTOSIUE HAYYHBIE
HCCJIEIOBaHMS OT JDKEHAYYHBIX
IIOCPEACTBOM IIPOBEIEHUS CO
CTYJE€HTaMH 3aHSITUU U
peryJsipHbIX Oecen;

- (hopmupoOBaHUS KPUTHUUYECKOTO
MBIIUIEHHS], YMEHHUS
paccMaTpuBaTh pa3InyHbIE
UCCIJIEIOBaHMS C SKCIIEPTHOMN
MO3UIIH TOCPEICTBOM
00CYXK/IeHUs CO CTYA€HTaMH
COBPEMEHHBIX MCCJIEI0BAaHUML,
UCTOPUYECKUX IPEAIOCHUIOK
MOSIBJICHUS T€X UJIM UHBIX
OTKPBITUW U TEOPUU.




[Ipodeccuonansuoe
BOCITUTAHUC

Co3znanue ycioBui,
o0ecrneunBaoIux, popmMupoBaHue
TBOPYECKOTO
MHXEHEPHOT0/TIPOPECCHOHATBHOTO
MBILIEHHS], HABBIKOB OPTaHU3aI1H
KOJUIEKTUBHOM ITPOEKTHOM
nesitensHocTh (B22)

1.Mcnons3oBanue
BOCIIUTATEIHHOTO MMOTEHIINANIA
JTUCITUTLIAH TPO(HECCUOHATTEHOTO
MOJYJISl JJISl PA3BUTHUST HABBIKOB
KOMMYHUKAIUU, KOMaHIHOU
paboThI U IUJEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIICHUS, CTPEMIICHUS
CJeIoBaTh B MPOQECCHOHATHHON
NeATeTLHOCTH HOpMaM
MOBE/ICHHUS, 00ECTIEUNBAIOIIINM
HPaBCTBEHHBIN XapaKTeP
TPYIOBOM AESITENBHOCTU U
HEeCJTy>kKeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 32 MPUHSTHIE
peIIeHus Yepe3 MOArOTOBKY
TPYMIOBBIX KYPCOBBIX paboT U
MPAKTUYECKUX 3aJaHUM,
pelIeHue KelcoB, MPOX0XKICHHUE
IIpakTUK 1 noaroroBky BKP.
2.Mcnonb3oBaHue
BOCIUTATEIHHOTO NMOTEHIIMAJIA
JTUCIUILIAH TPO(HECCUOHATEHOTO
MOAYJIS JUIst: - (DOPMUPOBAHUS
MIPOU3BOJCTBEHHOI'O
KOJUICKTUBHU3MA B XO/I€
COBMECTHOTI'O PEIICHUS KaK
MOJICJIbHBIX, TAK U TPAKTHYECKUX
3a/1a4, a TAKXkKe MyTeM
MOJIKPEIUIEHUE pallMOHAIbHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aUMOJICVCTBUS B TPOEKTHOM
JIeATETbHOCTH SMOLIMOHATIbHBIM
s dexTom ycremHoro
B3aUMOJICHCTBUS, OLIYIIECHUEM
pocta o6mieit 3ppekTuBHOCTH
P paCTIPEEICHUHN IPOEKTHBIX
3aJ1a4 B COOTBETCTBUU C
CUJIbHBIMU KOMIIETEHTHOCTHBIMU
Y DMOIIMOHAJILHBIMU CBONCTBAMHU
YJICHOB NMPOEKTHOMN I'PYyMIIBL.

S. CTPYKTYPA M COJEPKAHUE YYEFHOM TUCIUATLIUHBI

Paznensl y‘le6H0ﬁ JUCHUIIIMHBI, UX 06’LCM, CPOKH U3YUCHU U (pOpMLI KOHTPOJIA:




Ne HaumMmeHnoBaHue
.1 pasaesa yueOHoi
JUCIUATIIMHBI

Henenn

Jlexknuu/ Ilpaxkr.
(cemmuHapsw! )/
JlaGopaTopHbIe
padoThbl, 4ac.

Oo0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HegeJIs)

MakcnMaJdbHBIN

0aJi1 3a pazgea™*

pasaena (popma*,

ATTecTanus
HeJ1eJst)

HNuaukaropsl
OCBOCHHUS

KoMIIeTeHIIN

6 Cemecmp

1 Yacts 1

16/16/0

\O]
9]

KN

1
o0

2 YacTtb 2

14/14/0

25

KH-15

V-
IK-3,
B-
IK-3

HUmoeo 3a 6 Cemecmp

30/30/0

50

KoHnTpoibHbIe
MEpONpHUATHA 32
Cemectp

6

50

3-I1K-
2,

V-
[1K-2,
B-
I1K-2,
3-I1K-
3,

V-
I1K-3,
B-
I1K-3

* — COKpallleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIA

** — cyMMa MakCHMaJbHBIX OamioB JoinkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W

(unn) 3K3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAlluU Pa3elioB:



O003Ha

ITo1HOE HAMMEHOBaHNE

YeHHue

KH KonTposib 110 uroram

3 3auer

KAJIEHIAPHBIN IVIAH

Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | Jlao.,

U yac. , yac. yac.
6 Cemecmp 30 30 0

1-8 Yacrtp 1 16 16 0

1-2 Tema 1. Kpucranindeckue CTpyKTypbI Bcero ayIuTOpHBIX 4acoB
TBepnas daza BemectBa. Koppensimonnas GyHKIIHS.. 4 | 4 | 0
OcHoBHBIE omnpefenenus, peuietka bpase, anementapHas Ownnaitn
suelika, MPUMUTHUBHAS sYEHKa, siueiika Burnepa-3eiiria, 0 0 0
6azucHble BeKTOpbl. Ocu cummeTpuu. [IpocTpancTBeHHBIE
TPYIIIBI, OCH MHBEpPCUH, Kiaccudukanus pemetok. [Ipumepst
OLIK u I'lIK pemnieTok, KOOpAWHALMOHHBIE CEPHI,
koa(urmenT 3anonHeHus. CI0KHbIE MHOTOATOMHBIE
CTPYKTYPBL.

3-4 Tema 2. O0paTHas peunieTka u ycjaoBue 1udpakuuu Bcero ayutopHbIx 4acoB
Omnpenenenue, 6a3uCHBIE BEKTOPHI, 00bEM, aTOMHAs 4 | 4 | 0
IJIOCKOCTh, MHIEKCHI Musuiepa. Y cioBue AU pakium. OHnnaiin
[TocTpoenue DBanbaa, bpuiatosna. OCHOBHBIE METOIbI 0 0 0
ONnpeeIeHUs] KPUCTAUIMYECKUX CTPYKTYP U3 PEHTT€HOBCKOI'O
paccesinus (Jlay», kauanuii, [le6aii-1llepep). Jlaysarpammel u
nebaerpaMMal.

5-6 Tema 3. Tunbl XUMHYECKHX CBfA3eil B TBEPABIX TeJax. Bcero ayiuTopHbIX 4acoB
Kiaccudukanust TBEpIbIX TEJ MO TUITY CBsA3e. MonekymsapHbie | 4 | 4 | 0
KPUCTAILJIBI, UX OCHOBHBIEC (pu3mueckue cBoicTBa. [loTeHnman | Oumaiin
Jlennapna-/[»xoHca, KOre3moHHas SHEPrUs, MOIYJIb 0 0 0
BCECTOPOHHETO C)KaTusl, KOA(PUIMEHT JINHEHHOTO
pacmupenusi. VloHHbIE KpUCTAJUIbI, UX OCHOBHBIE (hU3HUYECKUE
ceoricta. [lorennuan bopua-Maliepa, mocTOsIHHAsA
ManenyHra, MOJlyJIb BCECTOPOHHETO cxaTus. KoBaneHTHbIE U
MOJTYIPOBOTHUKOBEIE KPUCTAIIBI, UX OCHOBHBIE (PU3HUYECKUE
cBoiicTBa. O030p METALTNYECKHE KPUCTAIIOB, UX OCHOBHBIX
¢usnueckux cBoiicTB. Kpucranisl ¢ BOZOPOAHOM CBA3bIO,

KBAaHTOBBIE KPUCTAJLJIBL.

7-8 Tema 4. [lepekThl B KpUCTAJLIIAX. Bcero ayiuTopHbIX 4acoB
®ononsl. Jledexts mo [loTTkn, mo @penkento. F — meHTpHI. 4 | 4 | 0
JleexThl B MOHHBIX KpucTayiax. ucnokanuu. [lonspoHs! u Owniaiin
SKCHUTOHBI. 0 0 0

9-15 Yacts 2 14 14 0

9-10 Tema 5. ®OHOHBI — K0JI€OAHNSI KPUCTALIMYECKOI Bcero ayIuTOpHbIX 4acoB
peleTKu. 4 | 4 | 0
["apmonrMueckoe mpuOIMKEHHUE ISl SHEPTUU KPUCTAIIa. Ownunaitn
Crnektpsl poHOHOB. OCHOBHBIE CBOWCTBA (DOHOHHBIX MO/I. 0 0 0

OnThueckue, akyCTUUECKHE BETBHU, NoJspu3anus. OCHOBHbIE
CUMMETPHUIHBIE HANPABIICHHs TPEXMEPHOIO KPUCTAJLIA.




Pacuets! ponoHHBIX MOJ. [lonepeunsie, MPOIOILHBIE BETBU
konebanuii. CriocoObl onpeseneHus: GOHOHHBIX CTICKTPOB U3
HEUTPOHHOIO paccessHus. MeTos MOCTOSHHOTO IIEPEAAHHOTO
HMMITYJIbCa, MOCTOSIHHOM NEpeJaHHON SHEPTHUH.
B3anMozeincTBue ¢ 3JIeKTpOMarHuTHOM BOJIHOM. PaccesiHue
bpwutiosna, Pamana.

11-12 | Tema 6. Tenji0eMKOCTh KPUCTAVINYECKOH pPelIeTKH. Bcero ayiuTopHbIX 4acoB
Mopenu /le6as u DiiHmITEHHA 4 | 4 | 0
Mopnenu [{ebast u DifHITeHA U1 KONeOaHui Ownnaiin
KpHUCTaJUIMYECKOM permeTku. Kinaccuueckas MoJenb 0 0 0
TEIIOEMKOCTH. TerI0eMKOCTh B CIIOCOOBI €€ OTpeAeIICHUsI.

TemnepaTtypHas 3aBUCUMOCTh. @OHOHHAS TIJIOTHOCTh
cocrosiHmil. [lebaeBckoe mpudmmkenue. OcobeHHocTn Ban-
XoBa. DKCniepuMeHTAIBHOE orpeesieHne (POHOHHOM
IJIOTHOCTU COCTOSIHHIM.

13 Tema 7. AHrapMOHMYeCKHE SIBJICHUS. Bcero ayutopHbIx 4acoB
Pemerounas TenaonpoBOAHOCTh KPUCTAILIOB. TeMneparypHas | 2 | 2 | 0
3aBucUMOCTb. [Iporiecchl mepedpoca. TemnoBoe paciupeHue. Ownnaitn
[Mapametps! 'proHaiizeHa. 0 |0 |0

14-15 | Tema 8. AMIuIUTY1a paccestHUsI. Bcero ayiuTopHBIX 4acoB
B3anmopeiicTBre U3ydeHus ¢ NEPUOINYECKU 4 | 4 | 0
PaCIOJIOKEHHBIMU B IPOCTPAHCTBE LIEHTPAMHU PACCESTHUSI. Omnutaiin
ATOMHBIH, CTYKTYpHBIH popm-pakTopsl. BausHue 0 0 0

pasynopsinouenus. @akrop Jlebas-Bannepa. TemneparypHas
3aBUCUMOCTh. BiusiHue reoMeTpuH.

CokpallileHHbIe HAUMEHOBAHUSI OHJIAMH OILIUIA:

O06o3na | ITo1HOe HaMMeHOBaHMe
YyeHHe

2K DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
I1JI1 [TOTHOTEKCTOBBIE JIEKLIMU

BM Buneo-marepuansl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTaumu

T TecTsl

OCM DJIEKTPOHHBIE CIPABOYHBIC MaTePUAIIbI
4( NHTEpaKkTUBHBIN CalT

TEMbI CEMNHAPOB

Henean | Tembl 3ansaTuii / Coaep:xxanue

6 Cemecmp

Tema 1. ®a3oBasi fuarpaMmma 0JHOKOMIIOHEHTHOI' 0
BellleCTBA

@®a30BO€ paBHOBECHE, arperaTHbIE COCTOSIHUS U aJUIOTPOITHBIE
¢a3bl. KpuBbie BO3TOHKU-CYOIMMAIINHY, TUIABIICHUS -
3aTBEpJEBAHUs, KUTICHUSI-KOHJAEHC AU, TpoiiHas ToUKa.
Kputnueckoe cocrosiaue. [Ipumep dha3oBoit auarpaMMbl
npoctoro Mmerajuia. PazoBas nuarpamma renausi. Kpucrauisl u




amMop(HBIC BELIECTBA, KUAKOCTH, Ta3bl, JKUIKUE KPUCTAILIHL.
Meto/1b1 BhIpalIiBaHUs] KPUCTAJUIOB: CHOHTAHHAS
KpHUCTAJUIN3allMs, BBITATMBAHUE U3 PaCIiaBa,
TUAPOTEPMANIbHBIN CUHTE3, JJIEKTPOXUMHUYECKOE OCAKIICHHE,
30HHAas IIJ1aBKa.

Tema 2. AToM Kak 0CHOBA TBEpPAOI0 TeJia.

CrpoeHue aToma: pa3mep sA1pa, BHyTPEHHUE U BHELTHSSA
000JI0UKH, painyC aToMa, paJlyCc HOHA, KOBAJICHTHBIN pajnyc.
[ToreHman noHU3aIMK, Kpail MOrJIOIIECHU,
XapaKTEPUCTUYECKOE U3IIYYEHUE, POCT SIHEPTUU BHYTPEHHUX
AJIEKTPOHHBIX 000JIOUEK C YBEIMYCHUEM aTOMHOTIO HOMEpa.
KonuyecTBo wactuil B TBep1oM Teie, 3h(HEKTUBHOCTH
CTaTUCTHYECKOTO yCpeTHeHHs porieccoB. O0Iee BeIpaKeHUE
JUISl SHEPTUU KPUCTAJUIA U €€ pa3JelieHUe Ha SHEPT U0
PELIETKH U YHEPTHUIO AIIEKTPOHHOH cucTembl. [Ipubmmkenue,
HCIIOJIb3YEMBIE JIUISl OMMCAHUS ITUX SHEPTHM U
B3aUMOJICYCTBUS PEIIETKH C DJIEKTPOHHOM CUCTEMOM.
Konneniys kBa3uyacTHI] WU 3JIEMEHTAPHBIX BO30Y KICHHIM.

Tema 3. TpancasiIMOHHAS HHBAPHAHTHOCTH KAK OCHOBA
ONHCAHUSA CBOMCTB TBEPABIX TeJl

Kpucrannuueckas ctpykrypa: pemierka u 6asuc. [Ipoctsie u
CJIOXHBIE CTPYKTYpbl. OCHOBHBIE THUIIBI CTPYKTYP
OJIHOKOMITOHEHTHBIX BEILECTB (aHAJIU3 CTPYKTYPHI JIEMEHTOB
nepuoanueckor Tadbmumipl): 1K, OLK, 'K, I'TTY, ctpykTypa
anmMasa. [locTpoeHne ux NPUMUTUBHBIX SUYEEK, pacueT
KOOPJMHALIMOHHBIX YHCEI U PaInyCOB IIEPBOU
KoopauHaMoHHO# cdepsl. [TocTpoenue sueiiku Burnepa-
3eitua Ha npumepe OLIK cTpyKTypBI.

Tema 4. O0paTHas pemierka.

[TapameTpsl peIIETKN U MEKATOMHBIE PACCTOSIHUSL.
Onpenenenre IIOTHOCTU BELIECTBA 10 TapaMeTpaM
AJIEMEHTapHOM SYEUKH. ATOMHBIE TUIOCKOCTH U HAIPaBIECHUS
KpUCTaJIIIM4ecKol pemeTku. CemeiicTBa U CUCTEMBI
IUIOCKOCTEM, SKBUBAJICHTHBIC HAIIPABJICHUS. | 1aBHBIE
HarpaBJIeHUs B KyOnmueckux pemerkax. OOpaTHas pemeTka
KaK CIIEZICTBHE TPAHCIALIMOHHON MHBAPUAHTHOCTH
KPUCTAJIIIMYECKON CTPYKTYpbl. OCHOBHBIE COOTHOLIEHMUS,
CBSI3bIBAIOILME NTAPAMETPHI NPSIMOM M 0OPaTHOM PELIEeTOK.
CBsi3b BEKTOPOB 0OpPATHOM PEHIETKH C ATOMHBIMU
IUIOCKOCTSIMU: TIOCTPOEHUE TUIOCKOCTH 0 HHAEKcaM Muuepa
1 HaXO0>KJIeHUE UHJIeKCOB Muiiepa MmiocKoCTH, MPOXOoasiIeit
qyepes3 3alaHHbIe y371bl peleTKU. CBsA3b MEKIITIOCKOCTHOTO
paccTOsIHUSA C JUTMHOW BEKTOpa OOPAaTHOM pEeIIeTKH.
BeIpakeHne MeXIUIOCKOCTHBIX PACCTOSAHUI KyOHU4ecKoit
pELIETKH Yepe3 UHAeKChl Mujuiepa.

Tema 5. [IndpakuuoHnbie MeTOAbI H3yYeHUSA
KPUCTAIMYECKOH CTPYKTYPbI

PeHTreHoCTpyKTypHBIi aHaIn3, HEUTPOHHBIE HUCCIIEI0BAHUS
MAarHuTHBIX BCIICCTB, I[I/I(l)paKI_[I/ISI MCIJICHHBIX 3JICKTPOHOB B
TOHKHUX cJ0aX. OlleHKa SHEPTUU UCTIOIb3yEeMOT0
PEHTICHOBCKOI'O U3JTy4YCHMU, HCfITpOHOB " DJICKTPOHOB.
MeTo/1bI MTOJTyYeHUs] PEHTTEHOBCKOTO U3JTyUEHHs: TOPMO3HOE,




XapaKTEPUCTHUECKOE U CUHXPOTPOHHOE u3iydeHue. Gopmyna
bparra-®yneda. [Ipumenenue metona Jlays mis onpeneneHus
TUIA CUMMETPUU KPUCTAJUTMYECKON CTPYKTYpPbl OCHOBHBIX
HamnpaBjieHUuH KpucTtauia. [[oponkoBbIii METOA ONpeeTIECHUs
apaMeTpoB KPUCTALIMYECKON CTPYKTYpbl. OCHOBHbBIE
(bakTopbl, ONpEeNSIONINe HHTEHCUBHOCTD U YITUPEHUE
TU(GPAKIIUOHHBIX TUKOB, CTATUYECKUE U TMHAMUYECKIE
HCKKEHHS PEIIETKH. Y CTPOUCTBO nudpakToMeTpa u
OCHOBHBIE MTOTPEUTHOCTH U3MEPEHUS TAPaMETPOB PEIIETKHU.
Onpenenenve yncna 1U(GpakIMOHHBIX MUKOB C TOMOIIBIO
MOCTPOCHUS DBaJIbJIA.

Tema 6. JHeprus cBsi3U KPUCTALIIA

[ToreHmman mapHOro B3aUMOCHCTBUS aTOMOB/HOHOB.
Pemerounast cymMmma u SHEpTHs B3aMMOJISHCTBHSI aTOMa/HOHA ¢
peerkoil. [1ooxeHne paBHOBECUS U MEKATOMHbBIE
paccTosinus. Beruncienue cui B3auMoJIeHCTBUSL aTOMa/HOHa ¢
pelerkoil. BnusHue naBaeHust Ha MEXKaTOMHbBIE PACCTOSHUS.
Mopaynp BCeCTOPOHHETO CkaThs. MeToAbl CO3JaHusl BBICOKOTO
JIaBJICHUS.

11

Tema 7. AHTapMOHHM3M

PasnoskeHne noreHImana B3auMoIeHCTBUS aTOMa/HOHA C
pelIeTKON BOJIM3H MOJIOKEHUS PaBHOBECHS. AHTAPMOHHU3M U
€ro BIMSHUE Ha TUHAMUYECKHE U CTATUYECKHUE MTapaMEeTPhI
pemietku. Pacyer koadduinenTa TMHERHOTO pacIupeHUs U
OLICHKA €ro BEJIMYMHBI Ha pUMepe noTeHrana Jlennapaa-
JlxoHca. /lunaromeTpus U perucTpanusi CTpyKTypPHBIX
MEePEX0I0B IPU U3MEPEHUU TEMIIEPATYPHOTO TOBEACHUS
Kod(puImeHTa JMHEHHOTO paCITUPECHHS

12

Tema 8. lepexTnl

DOHTpoNuUs PEUIETKH U TOUYEeUHbIE e(EKThl B KPUCTAILIAX.
PaBHOBecHbIe KOHIIEHTpaIK aedexToB 1o HloTTku u mo
@penkento. HezaBUCUMOCTb SHEPTUU TOYEYHOT'O 1e(eKTa OT
MIOJIOKEHHS B UIeTbHOM KpucTaiuie. Juddysust negexTos.
LleHTpBI OKpacKu B MOHHBIX KpHCTaIax. MexaHusm
obpaszoBanwsi u quddy3uu F — ieHTpoB.

13

Tema 9. ®oHOHBI

Pasznokenue rnmoreHmnyana B3auMOoACHCTBUS aTOMa/HOHA C
PEIIETKOM BOJIM3H MOJIOKEHUSI PABHOBECHS: OITUCAHUE
JIMHAMUKY PEIIETKH B TAPMOHUYECKOM TTPUOINKEHUH.
Oc00EHHOCTH ONTHYECKUX KOJICOAHWH MOHHBIX KPUCTAJLIOB.
[Tonsipusanus U CpeIHUM TUTIONBHBIA MOMEHT, UX
3aBUCUMOCTB OT 4acTOThI, cOoTHOIIeHne Kna3znyca-MocoTTu.
NudpakpacHoe MOraoneHne HOHHBIX KPUCTAILIOB.
Cootnomenue Jlunnana-Cokca-Temnepa. Bzaumonaeiictue
(OHOHHBIX MO/ KOBAJICHTHBIX KPUCTAJUIOB C
AJIEKTPOMArHUTHBIM M3JTydyeHHueM. PaMaHOBCKOe U
OpMILTIOIHOBCKOE paccesiHue. TemmneparypHas 3aBUCHMOCTh
aAMIUTATY]T CTOKCOBOM M aHTUCTOKCOBON KOMIIOHEHT
pamMaHoBcKoro paccesausi. COOTHOIIEHUE BOJTHOBBIX BEKTOPOB
M3IIy4eHUs U OHOHOB. POJIb 3JIEKTPOHHBIX MPOIIECCOB B
pPaMaHOBCKOM M OPHILIIIO9HOBCKOM PACCESTHHH.

14

Tema 10. Tepmogunamuka ¢GoHOHOB




DHeprus KoneOaHul pereTky B MPUOIMKEHIN HE3aBUCUMBIX
KJIACCHYECKHUX OCLUIUIATOPOB. TeMnepaTypHasi 3aBUCUMOCTb
TEIJIOEMKOCTH KaK TeCT OMUCAaHUs TUHAMUKU perreTku. Kpax
KJIACCMYECKOI0 OMHUCAaHUs TEIIOEMKOCTH. DHEPrus KojaeOaHuit
pEIIeTKH B MPUOIMKCHUH HE3aBHCUMBIX KBAHTOBBIX
OCLIWJIIATOPOB. Beruncienune reMneparypHoi 3aBUCHMOCTH
TEIJIOEMKOCTH B MOJICNIM DUHINITEHHA.
BricokoTeMmnepaTypHbIi 1 HU3KOTEMIIEPATyPHBIN MPEIeIIbl.
[Ipumenenue Mmoaenu DUHIITEIHA I ONTUCAHUS
TETJIOEMKOCTHU ONITHYECKUX MOJ] KOJIeOaHUN. DHEPTus
Konebanuit pemerku B moaenu Jlebas. Ananus mozgenu Jlebas
Ha [IpUMEPE pacyeTa TEIIOEMKOCTH LIETTOYKH OCHUIUIATOPOB.
I'pannunsle ycnosusa bopra-Kapmana u uncio cocrosiHuil B
3oHe bpustrosHa. [110THOCTE (hOHOHHBIX COCTOSIHHIA.
Temneparypa Jle6as. Csa3p napamerpoB mozaemnu [ebas c
JKCIIEPUMEHTAIIBHO U3MEPSAEMBIMU XapAKTEPUCTUKAMHU
KpucTajljga. AHFapMOHU3M U JINHEHHBIA POCT
BBICOKOTEMIIEPATYPHOM TEIIOEMKOCTH.

15 Tema 11. AHrapmMonnsm

CxkopocTs 3ByKa. [IpogosibHbIE ¥ MOMEPEUYHBIE MOJIbI 3ByKOBOM
BOJIHBI, 3aBUCUMOCTbH CKOPOCTH OT HANpPAaBIICHUS B KPUCTAILIE,
CpeaHsis CKOPOCTh. 3aTyXaHHUE 3BYKOBOM BOJIHBI.
TermmonpoBOAHOCTh AUANEKTPUKOB. TeMnepaTypHas
3aBUCUMOCTH KOd(h(DHUIMEHTA TETIONPOBOIHOCTH. J[mrHa
cB00OOIHOTO TIpoOera GOHOHOB, TEIUIOMPOBOTHOCTh
KPUCTAJIJIOB U CTEKOJI. BeTMUMHBI TEMI0MPOBOJHOCTH
TEIJION30JISITOPOB M candupa.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

IIpn ocBOEHMM NaHHOW JUCLMIUIMHBI OCHOBHYIO POJIb UTPAIOT ayJUTOPHBIC 3aHATHUS, a TAKXKE
caMoCTOsiTeNIbHast pabdoTa CTYJEHTOB, 3aKJIIOYAONIasicss B BBHIMOJIHEHUH JOMAIHEro 3ajaHus,
M3yYEHUH MPOUJICHHOT0 MaTepuana. st Toro 4rodbl MOKa3aTh COBPEMEHHOE (PU3MUYECKOE COCTOSIHUE
(GU3MKN KOHJIEHCUPOBAHHOTO COCTOSIHHSI BEIIECTBA, MPEIYCMOTPEHO IIUPOKOE HCIOIb30BAHUE
COBPEMEHHBIX HAYUYHBIX paOOT W MyOJMKanuii 1o JaHHOW Teme, mocerieHue nadoparopuit HUAY
MUOU. PexomeHryeTcs MOCEIIEHNE CTYIEHTaMH HAyYHBIX CEMUHApPOB U KOH(EpEeHIHii, B TOM YucIe,
npoBoauMbIX B pamkax Hayunoit ceccum HUAY MUMOU, a Takke B JApYyruX MOCKOBCKHX
YHUBEPCUTETAX U UHCTUTYTaX.

7.  ®OHJ OLIEHOYHBIX CPEJCTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILINHE 00eCIeYrBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMHA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEIKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTaBIICHA B ClIeAyIOLIeH TadnuLe:

Komnerenuus NHaukaTopbl 0CBOEHUS ATTecTAlIMOHHOE MEePONIPUATHE
(KII 1)




I1K-2 3-1IK-2 3, K-8, KU-15
V-1IK-2 3, K1-8, KU-15
B-IIK-2 3, K-8, KU-15
I1K-3 3-1IK-3 3, K-8, KU-15
VY-I1K-3 3, K1-8, KU-15
B-IIK-3 3, K-8, KU-15

Ixanbl oneHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU

[IIkana Kaxa0ro KOHTPOJIBHOTO MEPONPUATHS JEXKUT B mpeaenax oT 0 1O yCTaHOBIEHHOTO
MaKCUMaJIbHOTO OaJila BKIIIOYMTENbHO. MTOroBast arrecranus no AMCLUUILUIMHE oneHuBaercs no 100-
0ayuIbHOM IIKase W MpeAcTaBiIseT co0oil cymmy OamioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIOJIHEHUU
3aJlaHui B paMKax TEKYILEro U IPOMEKYTOUYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTAaBJIACTCA B COOTBETCTBHHU CO CJ'Ie,I[YIOH_[Cﬁ IIKaJIOMN:

Cymma Orenka mo 4-ex Ouenka | TpeOGoBaHUS K YPOBHIO OCBOCHHIO
0ayIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUTLINHBI

OLIeHKa «OTJIMYHO» BBICTABJIACTCA
CTYIEHTY, €CJIM OH IIyOOKO M MTPOYHO
YCBOWJI IIPOTPAMMHBIN MaTepuall,
HUCYCPHBIBAIOLIC, MTOCIICAOBATCIILHO,
90-100 5 — «omauunoy A YETKO M JIOTHYECKH CTPOMHO ero
nsjnaract, yMeCT TCCHO YBA3bIBATDH
TCOpHIO C HpaKTHKOfI, HCIOJIL3YCT B
OTBETE MaTePUA MOHOTPapUUECKOM

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAETCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJIO 3HAET

MaTepua, TPaMOTHO U TIO CYIIECTBY
W3JIaraeT ero, He OMycKas

D CYIIIECTBEHHBIX HETOYHOCTEW B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 OlLeHKa «yI0BJIETBOPUTEIBHO

BBICTABJISICTCA CTyﬂeHTy, €CJIM OH UMECT
3HAHUA TOJIBKO OCHOBHOI'O MaTepI/Iana,
R HO HE YCBOHII €T0 JIETAICH, NOIMyCKaeT
60-64 «Y00871eMBOPUMENHOY E HETOYHOCTH, HEJOCTATOYHO IPaBHIILHBIE
(opMyNIHUpPOBKH, HAPYILICHUS
HOFH‘ICCKOﬁ IIOCJIICAOBATCIBHOCTHU B
W3JI0’KEHUH [TPOrPaMMHOT0 MaTepraa.

OreHka «HEYJOBIETBOPUTEIHLHO»
BBICTaBIISICTCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTEIBbHOU YacTH
MPOTPaMMHOTO MaTepuala, JOMyCcKaeT
H 60 2— F cymecTBeHHbIe omnOKu. Kak mpasuio,
HRe «HEYO081eMBEOPUMETLHOY OLICHKA «HEYIOBJICTBOPUTEIILHO
CTaBUTCA CTYJACHTaM, KOTOPBIC HE MOT'YT
MPOJOJKUTE 00yueHue 6e3
JOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH NVCIUILIAHE.




8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUUILINHEI

OCHOBHAA JIMTEPATYPA:

1. OU C 89 [ludpakunoHHbIN CTPYKTYPHBIH aHau3 : yueOHoe mocobue i1t By30B, Mocksa: FOpaiir,
2021

2. 53 183 3anmauu no oOmieit ¢pusuke : yuedbHoe nmocobue /i By3oB, MockBa: bunom. JIaboparopust
3Hanui, 2014

3. OU E 92 KBanTOBas MexaHHKa : yueOHoe rmocodue ais By30B, Mocksa: FOpaiit, 2022
4. 53 1183 KBanToBas (u3uka : OCHOBHBIEC 3aKOHbI, MockBa: bunom. JlabopaTopus 3Hanui, 2014

5. OU K 93 Kypc dusuku T. 3 KBantoBas ontuka. AtomHas pusuka. @usmka tBepaoro tena. Ousnka
aTOMHOTO SIApA U 3JIEMEHTAPHBIX YacTHll, : , 2022

6. OU ]I 30 MaTematnieckrue OCHOBBI KBAHTOBOW MEXaHUKH : yueOHoe mocobue, Cankr-IlerepOypr:
Jlans, 2022

7. O1 K31 Meronst MonTe-Kapno mist pusndecknx cuctem : yaedHoe mocodbue, Mocksa: HUSAY
MUDU, 2015

8. OU K31 MeTobl TOUHOI TUaroHaIn3aliyi B KBaHTOBOU (hu3HKe : yueOHoe mocodue, Mockaa:
HUAY MUDU, 2015

9. BU C 12 OcHoBbl TeopeTnyeckot ¢pusuku. B 2-x 11. Tom 2. KBantoBas mexaHuka : yueOHoe
nocodue, Cankr-IlerepOypr: Jlans, 2022

10. O U 85 PacmudpoBka KpUCTANINYECKON CTPYKTYphl MaTepHaia 1o JuppakiuOHHOMY CIEKTPY
MmetozoM Pursenbaa : JlJabopatopnas pabora, Mocksa: HUSAY MU®DU, 2019

11. OU C50 COoopHuk 3a1a4 1o pu3nKe KOHJECHCUPOBAHHOTO COCTOSHUS : ydeOHOe mocodue ams
BY30B, MockBa: HUSY MU®U, 2012

12. DU 3-24 CoopHuK 33124 110 PU3NIECKOMY MATEPHUATIOBECHUIO ;| Y4EOHO-METOAMYECKOE Iocodue,
Mockpa: HUAY MUDU, 2021

13.539.2 C 87 CtpykTypa U CBOWCTBA TBEPBIX TeN : yueod. mocooue, Mocka: HUAY MUDU, 2018
14. 53 JI22 Teopetuueckas ¢usuka T.5 Cratuctuueckas ¢puszuka.U.1, Mocksa: dusmarnut, 2013

15.539.2 H 62 TexHon0rusi KOHCTPYKIMOHHBIX MaTepUanoB. AHaJIN3 IOBEPXHOCTH METOIaMU
aTOMHOU (U3UKH : yuel. mocodue amst By30B, Mocksa: FOpaiit, 2020

16. DU K 31 YucneHnblie METOABI KBAHTOBOM CTATUCTHKH : yueOHOe mocodue, MockBa: OuzMatiur,
2010

17. 539.2 K31 CoBpemennsie mpobdaemsl Gpusuku 1Bepaoro tena Y.1 Llensiii u 1poOHbII KBAaHTOBBIE
a¢dexter Xomra, , Mocksa: HUSTY MUOU, 2011



18. 530 JI22 Teopetnueckas ¢pusuka T.3 KBantoBas mexanuka. HepensituBucrckas treopusi, , Mocksa:
duszmatiut, 2008

19. 620 ®50 duznueckoe marepuanosenenue T.1 duszuka tBepaoro tena, , : MUOU, 2007

20. D1 K31 CoBpemennbie poOaeMbl GU3NKH KOHIACHCUPOBAHHOTO COCTOSHUA : , B. A.
Kamypnukos, A. B. Kpacasun, Mocksa: MU®U, 2008

21. 536 K31 Yucnennsie MeTOABI KBAHTOBOM CTaTUCTUKMU : , B. A. Kamypuukos, A. B. Kpacasun,
Mocksa: ®uzmariut, 2010

22. O H63 CoopHuk 3a1au 1o kypcy "®usuka tBepaoro tena" : , Y. H. Hukomnaes, A. U.
MaiimucroB, Mocksa: MUDU, 2009

JIOITIOJIHUTEJIBHAS INTEPATYPA:
1. 538.9 b87 KBa3uvactuiibl B pu3uKe KOHACHCUPOBAHHOTO COCTOSTHUS : , MockBa: ®uszmatiur, 2016

2. DU K 89 MarepuanoBeieHre: MOHOKPUCTAJUTMYECKHUE KapOIPOYHbIE HUKEJIEBBIE CIUIABHI | YICOHOE
nocobue 11 By30B, Mocksa: IOpaiir, 2022

3. DU A47 HelitpoHHbIe METOBI B (PU3HUKE KOHACHCUPOBAHHOT'O COCTOSIHUS : y4eOHOE TTOCOOHUE IS
By30B, MockBa: HUAY MU®U, 2012

4. 539.1 1 85 PacmmudpoBka KpUCTALIUIECKON CTPYKTYPhI MaTepuaia o 1udpakiiOHHOMY CIEKTPY
MetoaoM Putsennaa : Jlaboparopnas padota, Mocksa: HUAY MUDU, 2019

5. OU P 15 DaexTpoTexHuyeckoe MaTepuanoBeieHue : yueonoe nocoodue, Cankr-IlerepOypr: Jlans,
2022

6.539.2 A98 ®usuka tBepaoro tena T.1,, M.: Mup, 1979
7.539.2 A98 ®uszuka tBepaoro tena T.2 , , M.: Mup, 1979

8.539.2 I'95 ®usuka TBepaoro Tena : yued. mocodue ajst TexH. yH-1oB, A.I'. I'ypeBuy, CI16: HeBckuit
muanekt; bXB-IlerepOypr, 2004

9. 621.3 C49 OcHoBBI MaTepUaIOBEICHUS U TEXHOJIOTUU TOTYTPOBOJIHUKOB : Yuel. mocodue ams
BY30B, . A. Cniyunnckas, Mocksa: MUOU, 2002

10. 539.2 K45 Bpenenwne B ¢pusuky TBepaoro tena : , Y. Kurrens , M.: MeauaCrap, 2006
IMPOTPAMMHOE OBECITEYEHUE:

1. Freemat (http://freemat.sourceforge.net)

2. Kommunsrop Fortran (http://gec.gnu.org/wiki/GFortran)

LMS 1 UHTEPHET-PECYPCBI:

1. caiit kadeapsr Ne70 HUSAY MUDU (http://kaf70.mephi.ru/)



2. cailT Amepukanckoro ¢usmdeckoro obmiectsa (http://www.aps.org)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JUCHUTIINHBI

CriennanbpHOE MaTepUaTbHO-TEXHUYECKOE oOecreueHrne He Tpedyercs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIMU J1JIA CTYAEHTOB

[Ipu wu3ydeHun Kypca HEOOXOAWMO TBEPIO YCBOUTH COBPEMEHHBIC MPEJCTABICHUSA O
KPUCTAUTMIECKUX CTPYKTYpax, O METOJaX WX JKCIEPHUMEHTAILHOTO OIpenesieHus, 0 (GOHOHHOU U
AJIEKTPOHHON MOJICUCTEMAaX TBEPAOro Tena, o Kiaccupukauuu TBepablx Ted. Clenyer U3ydHTh
OCHOBHBIE METOJIbI OIpeieleHNs] (POHOHHOTO CHEKTPa, INIOTHOCTU (OHOHHBIX cocTosiHUM. [ToHnMaTh
3HaueHne ¢akropa Jlebas-Bamnepa B ammuryzae paccesHus. MiMeTb mpencrtaBieHue o AedekTax
CTPYKTYpbl, 00 »3JIEeMEHTapHbIX BO30YXIEHHUSAX. 3HATh OCOOCHHOCTM HWOHHON CBS3HM, pacuera
MOCTOSIHHOM MazenyHra.

HeoOxomumMo yMeTh OIICHMBATh XapaKTepHbIe MapaMeTpbl pa3IUYHBIX MOJICHUCTEM B
KOHJICHCUPOBAHHOH (haze, yMEeTb OPUEHTUPOBATHCS B MHOT000pa3nu (PU3UUECKHUX SBICHUI TBEPIOTO
COCTOSIHUSI. 3HAaTh OCOOCHHOCTH 3JEKTPOHHOM TOACHCTEMBI TBEPIOTO Tena, BUA OJIOXOBCKOM
BOJIHOBON (DyHKLMH, OCOOCHHOCTHM 30HHOH CTPYKTYpbl U JIBUKEHHUS OJIOXOBCKOI'O 3JIEKTPOHA BO
BHEUIHUX TMOJSAX. YMETh OOBSICHUTH pa3Inyue MeTaljla U JUIJIeKTpUKa, TMOoJyMeTamia H
MOJIyIIPOBOJIHMKA. PaccuMThIiBaTh CTATUCTHKY JJEKTPOHOB U JABIPOK, TOHUMAaTh 3HA4YCHHE
3¢ dekTUBHOH Macchl Il AMHAMUKH HOCUTENEW 3apsana. 3HaTh OCHOBHBIE METOJbI ONpPEEICHUS
KOHIEHTPAllMU HOCUTENEW W 3HaKa WX 3apsla, METOJbl pacueTra 30HHOW CTPYKTYpbI, MPHUMECHBIX
COCTOSIHUM.

HebxoauMo BnajeTh COBPEMEHHBIMH TEOPETHUECKUMHU TPEACTABICHUSMU TPU ONMUCAHHUH
B3aUMOJICHCTBUI aTOMOB U OJJIEKTPOHHBIX OOOJIOYEK B KpHUCTAIe, O TEPMOJUHAMUYECKUX,
ONTUYECKUX, MAarHUTHBIX W 3JIEKTPO(PHU3NYECKHX CBOMCTBAX TBEPIBIX TEJN, a TAKKE MPEICTABIIATH
OCHOBHbBIE€ PE30HAHCHO-MarHUTHBIE U IPyTUe SKCIEPUMEHTAIbHbIE METO/IBI.

11. YYEBHO-METOJIWYECKHWE PEKOMEHJIAIIAM JIJISI TPEIIOJIABATEJIEM

HeoO6xomumo naTh cTyJeHTaM OCHOBHBIE TPEACTABICHUS OO0 dJICKTPOHHOW W (POHOHHOM
MOJICHCTEMaX TBEPAOTO Tela.

Kypc ommpaercs Ha maTepuai CICAYIOUIMX IWCHUIUIMH, YHUTACMBIX CTyJIeHTaM (U3HKO-
MaTeMaTHYeCKUX CIENHUaIbHOCTEH: ypaBHEHUsS MaTeMaTH4ecKOoW (U3MKH, KBAHTOBAas MEXaHMKA,
MaKpO3JIEKTPOJMHAMIKA, TEOPHsI BEPOSTHOCTEH, cTaTUCTHYeCKass (Pu3uMKa W TepMoAMHaMuKa. Jlis
YCIICIIHOTO OCBOGHUS JUCHMIUIMHBI HEOOXOAMMBI 3HaHUS MO KypcaM oOmed Qu3ukua u
YHUBEPCUTETCKOMY Kypcy mMaTemartuku. HeoOxoaumo mpoBeputh ymMeHue paboTaTh C orepaTopami,
3HaTh JU(dPEpeHINAIbHOE W HWHTErPAJbHOE WCUUCICHUE, TEH30PHBIH M BEKTOPHBIM aHau3,
CTaTHCTUKY ¥ TEPMOJUHAMUKY, FICKTPUYSCTBO U MAarHETU3M, B TOM YHCJIC B MAaTePHAIBLHBIX Cpejax.
Heo0xo1umMo, 4TOOBI CTYACHTHI OPUECHTHPOBAIMCH B 3a/1a4aX KBAHTOBOW MEXaHWKHU U CTATHCTUYCCKOM
(hU3HMKH, OCHOBHBIC KBAaHTOBBIC U KJIACCHUCCKHE PACIpPE/ICIICHHUs, SJIEMEHThl KBAHTOBOW CTaTUCTHKHU. B



MPOILIECCe OCBOSHUS MaTepualia CielyeT JaTh OCHOBHBIC TIPEJICTABICHUS 00 PIEKTPOHHOU U (POHOHHOM
MOJICKCTEMAX TBEPJOTO Tela, O KIaCCH(PUKAIIUN MEKATOMHBIX CBSI3€H, ClIararolnX KOHJIECCUPOBAHHOE
COCTOSIHME, O Pa3IUYHBIX METO/aX SKCIEPUMEHTAILHOIO MCCIENOoBaHUsl 3TUX mojacucteM. Cremyer
pacckasatb 00 OCHOBHBIX OOMICTIPUHSATHIX TEOPETUICCKUX MPEICTABICHUAX O (PU3UUECKHUX MpoIeccax
B TBEPIBIX TeJaXx, 00 OTIMYMU TBEPJOTO COCTOSHHS OT JIPYTUX arperaTHBIX COCTOSIHHI BEIIECTBA.
Heob6xoqumMo HayyuTh TOHATHIO O JajdbHEM M ONMKHEM TOpsIKe, O AedeKrTax KpPUCTALTHYECKON
CTPYKTYPhI, O KMHETHYECKUX W TEPMOJMHAMUYECKHUX CBOMCTBAX M MOJENAX, OIMUCHIBAIOIIUX 3TH
CBOMCTBA.

ABTOP(BI):

KamypuukoB Bragumup AnaronseBud, 1.¢.-M.H.,
npodeccop

Ky3nenos Anekceit Biraqumuposud, K.d.-M.H.
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