MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 14.04.01 AnepHas 3HepreTuka u TemjaioQpu3nka
HaumeHnoBanune o6pa3oBarteibHOl nporpamMel: Tennnodusuka u MonexkyasipHast puszuka
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OU3UKA TBEPAOI'O TEJIA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOII €HU I

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.09.01.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

2 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

2 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

2 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

2 cemectp - 113,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

CseneHva o snagensuye L3N M3K

Bnageney, CnHkesuny O.A.
IIpenonaBarenb MaerTndnkatop Rb5988e66-5SinkevichOA-cb34ice | O.A. Cuukesuu
COI'JTACOBAHO:
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CseneHva o snagensuye L3N M3K
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CeeneHuna o enagensue L3N M3KU

Bnaaeney

lepacumos [.H.
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H
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Hean O0CBOEHHS

JUCHMIIIMHBI .

Tlemn JIACIIUTUTUHBI

— o6yquI/Ie METOJaM OLCHKHU XapaKTCPUCTHUK TEXHOJOTHYCCKUX IPOHECCOB, HUCIIOJL3YIOIINX TBCPABIC

TCI1a B

Ka4€CTBC

paboyero Tena;

— INpHOOpeTeHHne HaBBIKOB IIPOBEIEHHEM (U3UUYECKOTO U UHUCIEHHOI'O SKCIEPUMEHTa, B 00JacTu
NPUKIAJHON (HU3HUKE TBEPIOrO TeJla ¢ LENbI0 Pa3pabO0TKU COOTBETCTBYIOUINX TEXHOIOTUYECKUX Y3JI0B U

KOMITBIOTCPHBIX IIPOIrpaMM.

33[[3‘11/[ AUCHHUIIIMHBI

- —O3HAKOMUTB CTYACHTOB C OCHOBaMH1 (1)I/I3I/IKI/I TBEPAOro TCia, HeO6XO,Z[I/IMBIMI/I JJIA
HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTU MHKCHCPOB TCHJIO(bI/I?;I/IKOB, 1 MCTOAaMHU SKCIICPUMCHTAJIBHOT'O
HCCIICA0OBAaHUA CUCTEM, UCIIOJIB3YIOHIUX TBEPALIC TCJIa B KAUCCTBC pa6oqero TCJa,

- 1aTb 0a3oBbIe CBCIACHHUA O CBOMCTBAX TBCPABIX TCJI U COOTBCTCTBYIOIIUEC NCTOYHUKHU I/IH(I)OpMaLII/II/I..

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIINIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TJOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[IK-1 Cniocoben
aHaJM3UpPOBaTh U
MOJIEITUPOBATh (PU3HUECKHUE
IPOLIECCHI, UCIIOJIb3YEMBIC B
aTOMHOW DHEPIreTHKE

N -1nk-1 Umeer HaBbIKK
MaTeMaTHYECKOT0 OMUCAHUS U
MOJIEJTMPOBAHUS IIPOLIECCOB B
paboumx Tenax v AJIeMEeHTax
SHEPTreTUYECKUX YCTAHOBOK

3HATh:
- —0OpMIIATD, IPEACTABIATh U
JIOKJIA/IbIBaTh PE3Y/IbTaThl BBINOJIHEHHON
paboTsl o pusuku TBepaoro tena(I1K-1);
- —METO/Ibl pacyeTa TermI0(pU3nIECKuX
[IapaMeTPOB TBEP/bIX TE€J, OCHOBAHHBIE HA
UCIOJIb30BAaHUU MOJIEKYJISIPHO-
KMHETHYeCKOW 1 KBaHTOBOM Teopuit (M1/1-
1TIK-1);;

- —0a30Bble CBEICHUS O (U3UKU TBEPIOTO
Tesa , He0OXOAUMBIE ISl MPAKTUYECKOM
JIESITEIbHOCTH UHKEHEPOB TETNIOPU3NKOB

(TIK-1);.

YMETb:
- —BBIOMPATh KOHKPETHBIC METOIBI JIJISI
OIIpe/IeTICHNS] TApaMeTPOB BELIECTB B
tBepaoM coctosiauu (I1K-2);;

- — BBIOMpaTh METO/IbI
IKCIIEPUMEHTAIBHOTO M TEOPETHYECKOTO
UCCIIEJOBAaHHS CHCTEM, MCTIOB3YIOLIHX
TBEpJIbIC TeJia B Ka4eCTBE pabovero Tena, u
COOTBETCTBYIOIIHE UCTOYHHKH
uadpopmanuu. (M- 1T1K-1);;

- —HMCTOJIb30BaTh CIIPABOYHYIO JINTEPATYPY
0 (DM3UKH TBEPIOTO TeJa JUIs IOUCKa
UH(OpPMAIIMK O CBOMCTBAX BEIECTB B
TBEPAOM COCTOSHHH..

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuunianHa OTHOCHUTCS

K OCHOBHOM mpodeccHOHaIbHOM 00pa30oBaTeIbHON MpOrpaMMe

Tennodusuka u monekynapHas ¢uzuka (nanee — OITOII), nanpaBnenust noarotoku 14.04.01 Snepnas
SHEpreTuKa 1 TeIIopU3UKa, ypoBEeHb 00pa30BaHus: BbICIIEE 00pa30BaHKUE - MarkCcTpaTypa.
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TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMCHHSIM:

- 3HaTh -0a30BbBIC CBEJCHHS O YPABHECHUH COCTOSIHUS, O CBOOOTHBIX dIeKTpoHax u apipkax. (ITK-7); -
0a30BbIC CBEICHUS O CBOWMCTBAX BELIECTB M COOTBETCTBYIONIME HCTOYHUKN nHDopMmanuu (ITK-1);

- 3HaTh — BO3MOXHOCTH petaus ypaBuenus [lIpénunrepa ms snexrponos (M- 1TIK-1);

- 3HaTh — 0a30BbIC CBeieHUs O crarucTudeckoit ¢pusuke (I1K-7); (TTK-1)

- 3HaTh - 0a30BbIe cBeeHus o0 TepmoauHamuke (ITK-3).

- yMEThb —yMETh OLICHUBATh THIIBI CBsi3eil B aromax (I1K-7);

- yMETh — yMETh pelath JuHelnbie ypaHenus (I1K-2);

- YMETh — YMETh UCIOJIb30BaTh paziuynbie cratuctuku ([1K-7);

Pe3ynbraTel 00yueHus, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKALIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHIUIUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 gacoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § = | & ™ S op
Q v
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Kpucrannnyeckas 40 2 10 - 10 - - - - - 20 - I10020mo8Ka K npaKmu4eckum 3aHAmuam:
peuierka. PoOHOHHAS TepmoanHamuka (POHOHHOH MOJCUCTEMBI
NOACUCTEMA KPUCTAJLIA. Mozenu DiHiuTeliHa u [ledast).
p 2 0
11 1. Kpucrannuueckas 18 4 - 4 - - - - - 10 - IlodzomogKa K neKyuiemy KOHmMpOoio:
penieTka 1 eé CBOICTBa. O00CHOBaTh UCTIOJIL30BaHHE OOPATHOM pPelIeTK
1.2 2. ®oHOHHAs 22 6 - 6 - - - - - 10 - W 30HBI bpumosHa.

MojICUCTEMA
KpHUCTaJlIau U eé
CBOIICTBA.

Ilo020mo6Ka K ayOumopHnovim 3aHAmMuAM:
Konebanne kpucTammm4ecKon pemmeTKy.
Hopmanbenble Moabl. 3ByKOBBIE U ONTHYECKHE
(OHOHBI, NX 3HEPTHs ¥ UMITyJIbC. CTaTHCTHKA
(oHOHOB. B030HEI 1 UX CBOCTBA.
Ilodzomoeka pepepama: 3ona bpunntosHa.
Teopema bnoxa u pactipeaeneHus: COOCTBEHHBIX
3HAUEHUH dHEPruu 1o 30He bpuuitosxa.
Iloozomogka kK npaKmuuecKum 3aHAMUAM:
DneMmeHTapHas sueiika, penierka bpasa. Sueiika
Burnepa — 3eiitua.

Camocmoamenvroe usyyenue
meopemuuecko2o mamepuana: 1. OueHUTH
CTETIEHb 3aI0JIHEHHS] BEMIECTBOM B IPOCTOM
KyOmdeckoi pemetke. 2. OLIGHUTH CTETICHb
3aMI0JHEHHUS BEILIECTBOM B paHe
LEHTPUPOBAHHOI KyOn4ecKkoi pemerke. 3.
OIeHNUTH CTENICHb 3aITOJTHEHNS BEIIECTBOM B
00BEMHO IIEHTPUPOBAHHON KyOHUECKOM
pereTke.

H3yuenue mamepuanos numepamypHsix
UCMOYHUKOG:




[1], 16-66
[2], 24--88

DneKTpoHHAas

moJaACUucTeMa Kpucrajia.

JudnekTpuky.
TlonynpoBoaHUKH

36

20

2.1

ONeKTpOHHAS
HOACHCTEMA KpUCTaJLIA

18

10

2.2

JudnekTpuky.
[MomynpoBoHUKH

18

10

Ilod2omogKa K meKyuiemy KOHmMpoIo:
W3yuenne MaTepHaoB Mo pa3jienam;
OJeKTpOHHAs TOJCHCTEMA KPHUCTaIIA.
Husnexkrpuku. IlonynpoBogHuKy.
Iloozomogka pacuemno-zpaguuecxkozo
3adanua: B xadecTBe TeM 3aJaHUA
npuMeHstoTes caeayromue: g 10 moneit
MeTalIa, HaXOIAIIET0Cs P KOMHAaTHON
TeMmIepaType U JaBleHUH | aTM, MOCTPOUTH
rpaduk u3MeHeHus: koddduireHTa
TEPMUYECKOTO pacIlIupeHIsIMIpU
n3o3HTponnyeckoM (S = S(P,T) = const)
CKaTUH BEIeCTBA OT JIaBlIeHUA 1 aT™ 10
napienus 100 atm. 2. Jlns 1 xr MmeTana B
nmuamazoHe temmeparyp (0-1.5)TD K moctpouts
3aBUCHMOCTH OT TEMIIEPaTypPhl TETIOEMKOCTH
Cv:opu P =1 arm u P=10 atm, P = const..
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: OUEHUTDH
BKJIaJIbl 3JIEKTPOHHOW 1 ()OHOHHOI MOJCHCTEM
B K03 duiineHTa 00beMHOTO CHKATHUS TIPH
n3o3HTponmyeckoM (S = S(P,T) = const)
CKaTUH BelecTBa

Ilo020mogKa K ayoumopHsM 3aHAMUAM:
TepmoauHaMuKa NOTYIIPOBOAHUKOB. Brnan
JIBIPOK B CBOMCTBA IEPEHOCA TETIOTH U
IIEKTPUUECKOTO 3aps/a.

Ilo020mo6Ka K ayOumopHbvimM 3aHAMUAM:
Teopust BO3MyIIEHHUS: CHIIbHASI U c1a0ast CBSI3b.
Ilod2omogka doknada, gblcmynieHus:
3ajaHue CBSI3aHO C YIIIyOJICHHBIM H3yYeHUEM
Pa3aenoB AUCIHUILUIMHBI H CAMOCTOSTEIbHBIM
MTOWCKOM MaTEepHAJIOB IS PACKPBITHS TEMBI
JToKJIaga. Matepualsl BEIIOTHEHHOH paboThl
MIPEICTABIIIOTCS B JIEKTPOHHOM BHJE WIH B
(dopme pacrieqaTaHHBIX TPE3EHTAMOHHBIX
craiiioB. B kauecTBe TEM JNOKIAZ0B CTYIEHTaM
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MIpeJIaraloTCs CIeyIOIUe BApUAHTHI:
KBanroBoe ypaBHenue bonbiimana s
JJIEKTPOHOB B TBEPAOM TeJ€ U UTEACTAaBICHUE
HWHTETpal CTOJIKHOBEHMH B (hopme batHarapa —
I'poca —Kpyxka (tay-npubnmxeHue).
Ilodzomoeka pacuemnvix 3adanui: ITpumep
saganms: s 10 moneit merama,
HaxOZSIIEroCs TP KOMHATHOH TeMIiepaTrype u
JIaBJICHNU | aTM, pacCUMTATh, YUUTHIBAS BKJIAJ
JIEKTPOHHOM U POHOHHOMW TO/ICUCTEM,
n3MeHenwusi: a) remneparypsl T = T(P), 6)
K03(h(pULKEHTa TEPMUYECKOTO PACIINPEHHSIM,
B) ko3 durreHTa 00bEMHOTO CHKATHUS TIPU
n3o3HTponnyeckoM (S = S(P,T) = const)
CKaTUH BellecTBa OT JaBJIeHUsA 1 aT™ 10
nasieHus 100 atM.

Camocmoamenvhoe usyuenue
meopemuueckozo mamepuana: J1s
noxynpoBogHuka Ar Ga B quanasoHe
temnepatyp ot 0 K go 0.85T1, roe TI -
TEMIIepaTypa IJIaBICHUS KPHCTAlIA, TOCTPOUTD
3aBUCHMOCTH OT TeMIIepaTypbl ko3dduunenra
3NEKTPOIPOBOIHOCTH 3IEKTPOHOB U JIBIPOK (P =
const=1 arm u P= 10 at™) .
Camocmoamenvroe usyuenue
meopemuueck020 mamepuana: 3aniaHus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHN3a/1a4 110
pazzeny "DieKTpoHHAs MOJICUCTEMA KPUCTaIA.
Husnexkrpuku. omynpoBoguuku". CTyaeHTbI
HEO0OX0MMO TTIOBTOPUTH TEOPETUUECKHUN
Mmarepuall, pazodpars npuMOepsl peneHus
AHAJIOTUYHBIX 3a/1a4. IPOBECTU PACUETHI 110
BapHaHTY 3a/1aHUS U CAETAaTh BEIBOABL. B
Ka4ecTBE 3a/JaHUS HCIIONB3YIOTCA CIEAYIOIIHE
ynpaxseHus: 1. TepmonnHaMuka
MOJYTIPOBOTHUKOB. 2. MI3MeHeHue
KOHIICHTPAIIIH IEKTPOHOB U IBIPOK C POCTOM
TeMIepaTypsbl.

Iloozomogka pacuemusix 3adanuii: 3a1anus
OpPHEHTHPOBAHBI Ha PelIeHHs MHUHU3a/1a4 110
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pazzgeny "OIeKTpoHHas MOACHCTEMAa KpHCTala.
Hwuanextpuku. [omynpoBonuuku". CTyAeHThI
HEOOXO0AMMO TIOBTOPUTH TEOPETUUECKHUH
Mmarepuall, pa3odpars npuMOepsl pereHus
AHAJOTUYHBIX 337a4. TIPOBECTH PACUETHI IO
BapuaHTy 3a/laHUA U CAENATh BEIBOABL. B
Ka4ecTBE 3a/laHHA HCIIOIb3YIOTCS CIIETyOIINe
ynpaxkHeHus: 1. Paccuurats 3HEpreTudeckuit
CHEKTp, UCXO/S 3 TEOPUH BO3MYILEHHS IPH
cnaboii cBsI3M (HEBBIPOXKICHHBIH Cityyaid). 2.
PaccuuTarh 9HEPreTUUECKUN CIEKTP, UCXOIS U3
TEOpPHUH BO3MYIICHUS IIpHU c1aboil cBA3U
(BBIPOXKICHHBIN CiTydait).

Ilo020mogKa K meKyuiemy KOHmMpoJio:
IToBTOpEeHue MaTepuana no pasaeny
"DyeKTpOHHAs MOJICUCTEMA KpUCTaJlIa.
Hwusnexktpuku. IonynpoBoauuku"
Ilodzomoexa domawinezo 3adanus:
O0pa3oBaHne 30HHOU CTPYKTYPHI. 3aMIOJTHEHUE
30H: METAJUIBI, ANIIICKTPHKH.

Il0020mo6Ka K npaKmu4eckum 3auAmuam:
N3yueHnue marepuana no pasaeny
"DreKTpOHHAs MOJICUCTEMA KpHUCTaJlIa.
Hwmsnextpuku. [lomynpoBogHUKH" MOATOTOBKA
K BBITIOJIHEHHIO 3aJJaHUH Ha MPAKTUIECKUX
3aHATHIX

Camocmoamenvhoe usyuenue
meopemuueckozo mamepuana: IIposectn
0030p UTEpaTypHBIX HCTOYHUKOB II0
BBIOpaHHOW TeMe, KOMIUIEKCHO 0000CHOBATh
TIOJITOTOBJIEHHBIA OTBET Ha BONIPOC CTYAEHTY
MpeJIaraloTCs CISAYIOIUE BapUAHThL: 1.
OOBACHUTD MEXaHU3M 00pa30BaHUS 30HHOU
CTPYKTYpBI TBepIBIX Tel. 2. [Toka3zaTs Kak
MIPOMCXOIUT 3aIIOJTHEHNE 30H B MeTajlax 3.
[Toxa3aTp Kak MPOMCXOJUT 3aMOJTHEHNE 30H B
TIURJICKTPUKAX.

H3yuenue mamepuanos iumepanmypHsix
UCHIOUHUKOB:

[1], 69-122




Kunernueckas Teopus
TBEPJIOTO Tena.
Hedextot u
JVICITIOKAaINH B
KpHCTaJLIE.
[ToBepxHOCTHBIE

3¢ G eKTH TBEPABIX TEIl.

41

25

ITodzomogKa K mexkyuiemy KOHmponio:
PaBHOBecHast n HepaBHOBeCHAs! (pyHKINHU
pacrpeseneHli 3JIeKTPOHOB B JICKTPHYECKOM
ToJe.

Iloozomoexa peghepama: Ko3pduimenTsr
HepeHoca B KpHCTaIlIe.

Iloozomoexa peghepama: Jlehexts! n

3.1

Kunernueckas Teopust
TBEPAOTO TETA.

18

10

3.2

Hedexrtor u
JIMCIIOKAIINH B
KpUCTaJLIE.

14

10

3.3

IToBepxHOCTHBIE

3¢ QEKTHI TBEPIBIX TEIL.

JIMCTIOKAallNU B KPUCTAJIIE.
Ilo020mo6Ka K ayOumopHovim 3aHAmuAM:
[TpopaboTka nexkuny "BiusiHre MarHUTHOTO
1oJis Ha K03 GHUIueHTs epeHoca. ekt
Xomna. D¢ dexr Purn - Jlromoka."
Ilooz0mogka domauinezo 3adanun:
IToxroToBka gOMAIIHETO 3aJaHUS HalpaBiieHa
Ha OTPabOTKY YMEHUI peleH s
npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jielie
"Kunernyeckast TeOpus TBEpAOTO TeNA.
JleexTs! 1 ANCIIOKAINY B KPUCTAIIIE.
[NosepxHocTHBIE 3¢ ekTs TBEpABIX Tel."
Ilodzomoeka doknada, evicmynienus:
3amaHue CBA3aHO C YIiyOJIeHHBIM H3y4eHHUEM
Pa3aenoB AUCHUILUIMHBI B CAMOCTOSTEIbHBIM
MTOMCKOM MaTepHAJIOB IS PACKPBITHS TEMBI
JIoKs1aga. Martepualibl BBITOTHEHHOM paboThI
MIPECTABIIIOTCA B JICKTPOHHOM BHJIE WK B
(opmMe pacriedaTaHHbIX IPE3EHTALNOHHBIX
ciaiioB. B kauecTBe TeM JOKIIAIOB CTY/IEHTAM
MIPEAIaraloTCsl CIEAYIONIIE BapuaHThI: 1.
KBanToBoe ypaBHeHune bonbumana s
3JIEKTPOHOB B TBepZOM Tene. 2. MHTerpan
crosnkHOBeHMH B popme batHarapa — I'poca —
Kpyxka (tay-mpubnmxenue).
Camocmoamenvroe usyuenue
HeopemuuecKo20 Mamepuana:
IToBepxHOCTHBIE 3()(hEKTHI TBEPIBIX TEIN.
MTOATOTOBKA K KOHTPOJIBHOU paboTe
Iloozomoexa peghepama: V3ydenne matepuana
o paszaeny " [loBepxHocTHBIE 3D DEKTHI
TBEpAbIX Tel."

9




Camocmoamenvroe usyuenue
meopemuuecko20 manepuana: B pamkax
CaMOCTOSTENLHOM PabOTHI CTYACHTY
HEOOXOIUM IPOBECTH 0030p JIUTEPATyPHBIX
HNCTOYHHKOB TI0 BRIOPAHHOH TeMe 1 000CHOBATh
OTBET Ha MOCTABIICHHBIE BONPOCHL. CTYAEHTY
npeanararTces ciaeayronue Bornpocsl: 1. Kak
paccuuTaTh KO3 HUIHEHTH IepeHoca B
kpucramie. 2. OOBSICHUTE XapaKTep BIISTHAC
MarHMTHOTO IOJIsI Ha KO3()(QUIMEHTHI IEpeHoca.
3. B uem 3akmrouaercs cyTth 3ddexror Xoia u
Puru - JIronoka.

Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
W3yuenne matepuana no pasjaeny
"Kunernueckast TeopHst TBEpJIOTO Tela.
JleexTs! 1 ANCIIOKAINY B KPUCTAIIIE.
[NosepxHocTHBIE 3¢ ekTs TBEpABIX TEl."
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"Kunernyeckasi TeOpus TBEpAOTO TeNA.
JledekThl u quciokanuu B Kpuctamie. ."
Ilooz0mogka pacuemupix 3adanuii: 3ananus
OPHUCHTHUPOBAHLI HAa PCIICHUSA MUHU3aJa4 110
pazneny "Kunernyeckas TeOpHUs TBEpJOTO Tena.
JledekThl 1 quCIOKaluy B KpUCTAJLIE.
[MoepxHocTHBIE 3 PEKTH TBEPABIX TEN.".
CryneHTsl He0OXOMMO OBTOPHUTH
TEOpEeTHYECKUH MaTepHal, pa3o0paTh MPHUMEpEHI
peLIeHHUs aHaJIOTHYHBIX 331a4. IPOBECTH
pacdeTsl 110 BapHaHTy 33aHUsI U CAEIaTh
BBIBOJIBI. B KauecTBe 3a/jaHus HCIIOJIB3YIOTCS
CIIEIYIOIIHE YIPAXKHEHNUS:

H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[1], 123-222
[4], 221-234

KonnexkruBueie
SIBIICHUSI B TBEPJIOM

27

15

Iloozomoexa Kk mexkyuiemy KOHmMPOJI0:
IToBTOpEeHue MaTepuana 1no pasjieny
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Tese. Hanouactuisl nu
HMX CBOMCTBa

"KomekTUBHBIE SIBJICHUS B TBEPAOM Tene. "
CamocmoamensHoe usyuenue

4.1 | CBepXmpoBoAUMOCTb B 18 10
MeTaJlIax.
4.2 HanowacTtuus! u ux 9 5

cBOMCcTBa MeXaHn3MBbI
00pa3oBaHUs U
CTPYKTYPHI
"Hanouactui. OCHOBHBIE
XapaKTePUCTHKHI

Ha”ovacTtul. [Ipomeccs

MepeHoca TeIIOTH 1
AJIEKTPUYECKOTO 3apsiia

B HAHOCTPYKTYypax.
IIpumenenue

HAHOYACTHUI[ B TCXHUKC.

meopemuuecKko20 Manepuaia:
TepMonnHaMUKa CBEPXIIPOBOTHUKOB.
Iloozomoeka pacuemuo-zpagpuueckozo
3adanua: VI3MeHEeHHEe SHTPONMS IIPU IEpEXo K
CBEpPX MPOBOIUMOCTH.

Iloozomoeka peghepama: Pons MarHUTHOTO
TIOJIS1 B TEPMOIMHAMHUKE CBEPXIIPOBOIHHUKOB.
Iloozomogxa pacuemmuwix 3adanuii: ITporneccel
MepeHoca TEIUIOTHI U AJIEKTPUUYECKOro 3apsja B
HaHOCTPYKTYpax.

Ilodzomogka K ayoumopHlm 3aHAMUAM:
SIBneHune CBEpXIPOBOAUMOCTHU U
CBEPXTEKy4eCTH. THIIbI CBEpPXIPOBOAHUKOB
Ilo020moeka domauinezo 3adanusn: INEMEHTHI
BBEICOKOTEMIIEPATYPHOH CBEPXIPOBOJIMOCTH.
Ilodzomoeka doknada, evicmynienus:
TepMonuHaMUKa CBEPXIIPOBOTHUKOB.
Ilodzomoeka pepepama: Tlpumep 3ananus: 1.
VYpaBrenus ['ma30ypra — Jlangay, 2.
YpaBuenue JIoHJOHOB.

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
Nzyyenne matepuana no pazaeny " Db dexr
MeiicHepa. "

Ilodzomoeka pehepama: PaboTa BHITIONHAETCS
10 WHAWBUAYAIEHOMY 3aaHuro: 1.
Kyneposckue naper. 2. Ddpdexr Meiicuepa. 3.
VYpaBrenus ['mH30ypra — Jlangay, ypaBHeHHE
JlongoHoB

CamocmosamensbHoe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"KostekTUBHBIE SIBJICHUS B TBEPAOM Tene."
Iloozomoexa Kk KoHmpobHOU padome:
N3yueHne matepuasnoB 1o pazaeny
KonnexTuBHBIC SBICHUS B TBEPAOM TEIIE.
HanouacTuiiel 1 uX cCBOKCTBA M MOJTOTOBKA K
KOHTPOJILHOM paboTte

Camocmoamenproe usyyenue
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meopemuyeckozo mamepuana: 3aqaHus
OpPUEHTHPOBAHBI HAa MPOPAOOTKY JIEKIIUHN 110
pazneny "KosnekTuBHbBIE SIBICHUS B TBEPIOM
tene. Hanouactuits! u ux cBoiictea". CTyIeHTH
HE00XOIUMO TOBTOPUTH TEOPETUICCKHUN
MaTepHal, pa3o0paTh MPUMEPHI PEIICHUI
AQHAJIOTUYHBIX 3a/1a9. TIPOBECTH PacUeTHI 10
BapHWaHTY 3aIaHUS U CAETATh BEIBOABL. B
Ka4yecTBE 3aJaHUS HCIIONB3YIOTCA CIEAYIOIIHNE
ynpaxuenus: 1. KadecTBeHHO 00BSICHUTH
o0OpazoBaHue KyNepoBCKUX nap. 2.
KayectBeHHO 00bscHUTH 3¢ dexT MelicHepa.
H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[1], 221-228
[3], 31-49
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 - 32 0.5 80 335
Hroro 3a cemecTp 180.0 32 - 32 2 - 0.5 1135

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBslie KOHCYIbTallMK MO pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymmii koHTposb; [TA — npomexyTrouHas

aTTeCTanuAa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Kpucmannuueckasa pewemka. @PoHOHHAA nodcucmema KpUcmaiid.

1.1. 1. Kpucrainuueckas penierka u €€ CBOMCTBA.

1. Kpucramiuueckass pemetka u €€ cpoiictBa” [loHATHE O KPUCTALIMYECKON CTPYKType
KOHJCHCUPOBAaHHOTO COCTOSIHMSL BemiectBa. CumMMmeTpuss U KiIacCH(pUKanus KPHUCTAIUIIOB.
DneMeHTapHas sueiika, pemerka bpass. Sueiika Burnepa — 3eiitia. Tumbl cBsizell B KpucTajliax.
O6parnas pemietka. 3oHa bpumosna. Teopema bioxa u pacnpeneneHuss COOCTBEHHBIX 3HAUYCHUN
SHEPIUH 110 30He bpuiuttosHa..

1.2. 2. ®oHoHHas MoJCUCTEMA KpUCTAIIIau U €€ CBOMCTBA.

2. ®ononHas moxacucreMa kpucramia Konebanue kpucrammmueckoi pemerku. HopmanbHbie
MO/Ibl. 3BYKOBBIE Y ONITHYECKUE (POHOHBI, UX SHEPrus U umiyisc. Ctatuctuka GoHOHOB. bo30HBI
ux cBoicTBa. TepmoamHamuka (oHOHHOW moxacUcTeMBbl (Moxenu OiHmTeiiHa U Jlebas).
TepmoauHaMudeckue QyHKIUU (DOHOHHOM IOJCUCTEMBbl (HU3KHE M BBICOKHE TEMIIEPATYphl).
TernmoeMKOCTh KpHCTaIa MPHU HHU3KUX TEeMIlepaTypax. YpaBHEHHE COCTOSHHUS B ¢opme Mu-
I'pronaiizena. Poibs anrapMoHu3Ma KoJieOaHuUM. .

2. Dnexmponuasa noocucmema kpucmaind. Jlusaexkmpuxu. 11onynpogooruxu

2.1. DnekTpoHHAas MOACUCTEMA KpUCTAILIA

3. DOmnexrtpoHHas mnoacucreMa Kpuctajuia CBoOOJIHBIE AJIEKTPOHBL. TepmMoauHaMHUKa
3JIEKTPOHHON MOJACUCTEMBI KpucTauia. @epMUOHBI U UX CBOMcTBa B3aumozelicTBue 3J1€KTPOHOB €
pemierkoil. Teopus BO3MyLIEHUS: CuUbHAs U ciaadas CBA3b. DHEPreTUYECKOrO CIEKTpPa, TEOpUs
BO3MYIICHUsT NpU c1abol CBA3M (HEBBIPOXKIEHHBIH M BBIPOXKJIEHHbIN ciydan). OOpa3oBaHue
30HHOM CTPYKTYpBI. 3allOJIHEHUE 30H: METAJLIbl, AUAIEKTpUKU. 4. [lomynpoBogHuKy 3anonHeHue
30H B NOJYyIpoBoJHUKaX. CBOOOHAs U BajieHTHas 30Hbl. CBOOOAHBIE JEKTPOHBI U ABIPKH U UX
¢ynkuuu pacrpeneneHus. CoOOCTBEHHbIE U HECOOCTBEHHBIC IMOJYIPOBOJHUKKA TepMoInHAMHKA
HOJYIPOBOJHUKOB. BKitaj AbIpOK B CBOWCTBA MepeHOCa TEIUIOTHI M AJIEKTPUYECKOro 3apsja. 5.
KuneTtnueckasi Teopusi TBEpIOTO Tea.

2.2. {nanextpuku. [TomynpoBoaHukH

3anojHeHue 30H: METaJIbl, JUAJIEKTPUKU U MOJYyNPOBOIHUKNA. OCOOEHHOCTH 3alI0JTHEHHE 30H B
JTUBJIEKTPUKAaX U MoJynpoBojgHUKax. CBoOOgHass M BaneHTHas 30HbI. CBOOOJHBIE SJEKTPOHBI U
IeIpkd W ux (Qyskiuu pacnpeneneHus. CoOCTBEHHbIE M HECOOCTBEHHBIE TMOJYIPOBOIHUKH
TepMmoanHaMHuKa MOJYNPOBOAHUKOB. BKiax [AbBIpOK B CBOWCTBa IME€peHOCA TEIUIOTHI U
aNeKTpuuecKkoro 3apsaaa. 5. Kunernueckast reopusi TBEpAOro Tena.

3. Kunemuueckas meopusi meepoozo meaa. edexmol u ouciokauuu 8 Kpucmalie.
Tosepxnocmuvie 2¢hhexmol meepovix mei.

3.1. Kunernueckas Teopus TBEpAOTO TeNA.

Kunetnka sBrneHnii mnepeHoca B Kpuctauiax. KBaHTOBoe ypaBHeHMe bonpiMana i
AIIEKTPOHOB B TBepaoM Tene. MuTerpan cronkHoBeHuit B opme barnarapa — I'poca —Kpyka (Tay-
npubmkenue). PaBHOBecHas W HepaBHOBecHass (QYyHKIMHM pacnpeneneHuil. KoadduimeHtsr
nepeHoca B Kpuctauie. BnusHue MarHuTHOro noss Ha koddduimeHTs nepeHoca. I gext Xoia.
O¢dexr Puru - Jlrogoka. I[lepHoc TemIoTel B OBICTPONPOTEKAIONIUX MpoIeccax (BOITHOBOE
ypaBHEHHE ISl TEMIIEPATYPHI)..

3.2. JleexThl 1 TUCITOKAIUK B KPUCTAILTIE.
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Knaccugpukanum nepexroB. Mexanuzmel obpazoBanust nedextoB. Jledexr Lotku, nedext
®penkens. 3aBUCHMOCTh KOHIICHTpanuu aedexToB oT Temmneparypsl. Juddys3us nedexron. Brmana
neGeKTOB B MEXaHHUYECKHE, TEPMOAMHAMUYECKHE U TEPEHOCHbIE CBOMCTBA KPHUCTAJLIOB.
Jlucnokanuu U uX poiib B MEXaHWYECKHX CBOWCTBaX TBepHbIX Tesl. Bekrop Broprepca u sHeprus
JIVICIIOKALINY. .

3.3. IloBepxHOCTHBIEC Y(PPEKTHI TBEPABIX TEIL.

[ToBepxHOCTHBIE 3¢ (dEKTH TBEpPABIX Tell SIBICHWS HA TpaHUIE paslena TBEPIAbIX TEl C
BaKyyMOM, Ta3amMH M >KUIKOCTsIMH. [loBepXxHOCTHBIE cocTosiHUS. Pa3nuuHble BHIBI 3MUCCHUU C
MOBEPXHOCTU: TEPMODIJIEKTPOHHAST 3MHCCHS, aBTORJIEKTpOHHasi sMmuccusi. lIpoueccel Ha rpanuiie
IIPU BO3/IEHCTBUU KOHIICHTPUPOBAHHBIX TTOTOKOB SHEPTUH..

4. KonnekmugHvle s6/1eHUS 8 meepdom mene. Hanouacmuywl u ux ceolicmea

4.1. CBepXnpoBOJIMMOCTh B METAJIJIAX.

KomnekTuBHBIE SIBICHUS B TBEPAOM Tejie PoJb KOJJICKTUBHBIX SIBJICHHUS B TBEPAOM TeJIe.
SIBieHME CBEPXIIPOBOJUMOCTH M CBEPXTEKYydecTU. THIBI CBEpXMPOBOAHUKOB. KymepoBckue mapsl.
Dddexr Meiicuepa. Ypapuenus [mH30ypra — Jlannay, ypaBuenue JlonmoHos. TepmomuHamuka
CBEPXIIPOBOJHUKOB. JIEMEHTHI BBICOKOTEMIIEPATYPHOH CBEPXIPOBOJUMOCTH. IJeMEHTapHbIC
MOHSITHS O MarHeTu3Me. J[naMarHeTHKy v apaMarHeTHKY. .

4.2. Hanouactuisl ¥ X cBoiictBa MexaHu3Mbl 00pa30BaHMs U CTPYKTYpPbl HAHOYACTHULI.
OcHoBHbIE XapaKTEepUCTUKHN HaHOoYacTull. [Iporecchl nepeHoca TEmIoThl U 3JIEKTPUUECKOro 3apsaa
B HAaHOCTPYKTYypax. IIpuMeHenne HaHOYaCTULl B TEXHHUKE.

9. Hanowactuupl M uX cBoiicTBa MexaHu3mbl 0Opa3oBaHMsl M CTPYKTYpbl HAHOYACTHUILL.
OcHOBHBIE XapaKTepUCTUKN HaHOYacTull. [Iponeccel nmepeHoca TEIOTHl U 2JIEKTPUYECKOT0 3apsaa
B HAaHOCTPYKTypax. [I[puMeHeHre HAHOYACTHUIl B TEXHUKE..

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. 4.OHepreTuueckuil CHEKTP CBOOOJHBIX 3JIEKTPOHOB, 3alI0JHEHHE YPOBHEH. DHEprusi
®epwmu (14 yaca).;
2. 1.00beMHO- ¥ TpaHELIEHTPUPOBAHHBIE AJIEMEHTapHAs SYEHKH I KPUCTAIUIOB, PELIeTKa
bpas» (4 gaca).;
3. 3.Tepmoaunamuueckue GpyHKIUU GOHOHHOM noacuctemsl (10 vaca).

4. 2 Konebanus atomoB B pemetke (10 gaca)..

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO

3.5 KoncyabTanumu

Ayoumopiivbie KOHCYIbmMauuu no Kypcoeomy npoexmy/pabome (KIIP)

1. Koncynpranuum HampaBieHbl Ha BBIIOJHEHHE pa3/ieJlOB KypCOBOIO MPOEKTa MO
PYKOBOJICTBOM HAacTaBHMKa (IperojaBaTelnisi). B paMkax dYacoB Ha TpyNIOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJiee BaKHbIE YacTH pACUETHBIX 3aJaHUil pasjena
"Kpucrannuueckas pemerka. @oHOHHas nojcucreMa Kpucrauia."

2. KoHcympranmuu HampaBJIeHbl Ha BBIIOJIHEHHE pa3/ielloB KypCOBOTO TIPOEKTa IOJ
PYKOBOJICTBOM HAacTaBHMKa (IperojaBatelnisi). B paMkax dYacoB Ha TpyNIOBbIE
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o

no

6.
7.

KOHCYJbTallMM pa30mparoTcs Hauboliee BaXKHBIE YAaCTH PACUYETHBIX 3aJaHHil pasjena
"[ToBepxHOCTHBIEC A3(hPEKTHI TBEPABIX TEIL."
Dddexr Meiicuepa. YpasHenus [ un3zoypra — Jlannay, ypasHenue JIoH10HOB.

I pynnosvie koncyromayuu no pazdeiram oucyuniunul (I'K)

OO6cyxnenne wmatepuanoB 1o paszaeny "Kpucrammmueckas pemieTka. doHOHHAasA
noJicucremMa kpucrauia."
Koncynpranuu npoBoadrcs 1o pasfeny "OJEKTpOHHas IOJCUCTEMA KpHUCTaslla.
Husnextpuxu. [TonynpoBoaHuku"
OOcyxneHrne MaTepuajoB IO KekicaM pazaena "DIEKTPOHHAS IMOJACHCTEMa KpHUCTallia.
Husnextpuxu. [TonynpoBoaHuku"
OOcyxneHrne martepuanioB Mo keiicam pazaena "KuHeTrwdeckas Teopwsi TBEPIOTO Tena.
JledekTsl n qucnokanuu B kpucrasie. [loBepxHocTHBIE 3G (HEKThI TBEPAbIX TEN."
OO6cyxeHre MaTepualoB Mo Keiicam pasnena "HanodacTuibl u ux cBoiictea'
OcHOBHbIE  XapaKTepUCTHKW  HaHouacTHll. [Ipomeccel  mepeHoca  TEIUIOTHI |
AIEKTPUYECKOTO 3apsijia B HAHOCTPYKTYypax

Hnousuoyanvrvle koncyromayuu no Kypcosomy npoemy /pabome (MKKII)

KoHcynpTanuu He peycCMOTpeHa YIeOHBIM TUTAHOIM
Texywui koumpoas (TK)

KoHcynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBUIYAIBHOTO 3aJaHMsl ISl BBIIOJIHEHUS
KOHTPOJIbHBIX MeponpusiTuil mo paszaenaMm "Kpucramimueckas pemerka. DoHOHHas
nojcucTemMa Kpucramuia."

"OnekTpoHHas nojacucreMa kpucramia. Jusnexrpuku. [lonynpoBonuuku"

KoHcynpranum HanpaBiaeHbl HAa NOJyYE€HUE MHAWBUYATBHOTO 3aJaHMsl ISl BBIIOJIHEHUS
KOHTPOJIbHBIX MeponpusTHii mo paszaeny "CBoOOAHbIE 3J1EKTPOHBI. TepMoauHaAMHKa
AJIEKTPOHHON MOJICUCTEMBI KpUcTailiia. @epMUOHBI U UX CBOMCTBA ."

Kosdduunents! neperoca B kpuctajuie. BiusHue MarHUTHOro o Ha KO3 (UIMEHTHI
nepenoca. Dddextsl Xomna u Puru - Jlrogoxa.

KoHcynpTanuu HanpaBiaeHbl Ha NOJyYEHUE MHAWBUIYAIBHOTO 3aaHMsl ISl BBIIIOJIHEHMS
KOHTPOJIbHBIX MEPONIPUATHI 110 pazaeny " JlepekTsl u quciokanuu B Kpucrasuie."
SIBneHHE CBEPXIIPOBOJUMOCTH U CBEPXTEKYUYECTH. THIIBI CBEPXIIPOBOJHUKOB.
TepMonnHaMuKa CBEpXIpPOBOIHUKOB.

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa HEe MPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTVCIUIUTUHBEI (B

O1eHOYHOE CPEIICTBO
(THI ¥ HAUMEHOBAaHUE)

3amaHupOBaHHBIE PE3yAbTaThl 00YUYEHHUS MO TUCIUIUINHE Komst
COOTBETCTBUH C
(B COOTBETCTBHH C pazneisiom 1) WHJIUKAaTOPOB 1.3.1)
11234
3HaTh:
—0a30BbIe CBEJICHUS O (PU3HKHU TBEPAOTO Tela , Kontpoinbnas padora/TemioeMkocTs GOHOHOB.
HEOO0XOAUMBIE /IS IPAKTHYECKON AEATEITbHOCTH K )
i OHTpoOJIbHAs paboTa/TecTupoBanue o Temam: 1.
mxeHepos Temtogusmxos (TIK-1); CrieKkTphl aKyCTHUECKHX U ONTUYECKUX (DOHOHOB.
WJT-1ik-t + |+ | + KontponbHas padora/THrbl cBepXIpOBOIHIKOB.
Db dexT Meiicuepa. TepMoanHaMuka
CBEPXITPOBOHUKOB.
KonTponbHas pabota/dHepreTH4ecKkuii CriekTp
CBOOOJIHBIX JIEKTPOHOB.
—METO/IbI pacueTa TerIoPU3NIECKIX MapaMeTPOB TBEPABIX KonTponbnas pabora/TemnnoemMkocTs OHOHOB.
Tell, OCHOBAHHBIE Ha HCMOJIb30BAHIHN MOJ'ICKYJ'ISIpH.O- N-1nk-1 + KoHTposbHas paboTa/IHepreTHUeCKHii CIIeKTp
KAHETHYeCKoU 1 kBauToBoi Teopwuii (MI-1T1K-1); CBOGOJTHBIX HIEKTPOHOB.
—0(OpMIIATh, IPECTABISTH U JOKJIABIBATH PE3YIbTAThI KonTponbhas padota/KoapdunmeHTs! nepeHoca B
BBIMTOJHEHHO!N paboThl 10 Gu3uku TBepaoro tema(ITK-1) V-1 + | 4+ | 4 | 4 | XpHCcTaLIC. BHsHIE MATHUTHOTO OIS Ha
HK-A koa(urmentsl nepenoca. Ipdext Xomna. Ipdext
Puru - JIrogoxka.
Ymersb:
—HMCIIOJIB30BATh CIIPABOYHYIO JIUTEPATYPy O (DU3UKH Kontponbnas padora/TermnoeMkocTs OHOHOB.
TBEPAOrO TeJa JJis MONCKa HHPOPMAITUHN O CBOMCTBAX N-1nk-1 + |+ |+ |+
BEUIECTB B TBEPJIOM COCTOSIHUU.
— BBIOUPATh METO/IbI SKCTIEPUMEHTAILHOTO U KonTponbrast pabota/Turbl CBEpXIIPOBOHUKOB.
TEOPETUUECKOTO UCCIIEOBAHUS CUCTEM, UCIIOJIb3YIOIINAX W1 P I DddexT Meiicaepa. Tepmoanaamuka
TBEpAbIE Tella B KauecTBe paboyero Temna, u CBEPXITPOBOJHUKOB.
cooTBeTcTRyonme uctounnku nadopmanuu. (MI-1T1K-1);
—BBIOMpAaTh KOHKPETHBIE METOJIBI JISI ONIPEICIICHUS N-1nk-1 + |+ | + KonTponbHast pabota/IHepreTHUecKuii CIieKTp
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| mapameTpoB Berects B TBepoM cocrostanu (ITK-2);

‘ CBO6OI[HBIX SJICKTPOHOB.
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Termoemkocth poHoHOB. (KoHTpONMBHAS paboTa)
2. TectupoBanue o remam: 1. CIEKTpbI aKyCTHUECKUX U ONTHYECKUX (POHOHOB.
(KontpomnwsHas pabota)
3. Tumbl cBepXnpoBoaAHUKOB. Dddekt MeticHepa. TepMoguHaMuKa CBEPXIIPOBOTHUKOB.
(KontpomnpsHas paborta)
4. DHepreTUYeCcKuil CEKTp CBOOOIHBIX 3NeKTpoHOB. (KoHnTpoibpHas pabora)

Dopma peanmzanuu: IIpoBepka kauecTBa 0OPMIICHUS 3a1aHUS
1. Koaddunments nepenoca B kpucraie. BiausiHrue MarHuTHOTO 1MoJIs Ha KO3 QUITUCHTHI
nepenoca. Dpdext Xomra. Dpdexrt Purn - Jlronoka. (KorrponasHas padora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Ixzamen (Cemecmp No2)
1. Ouenka 5 npu 75 - 100 % otBeta Ha 6uner. 2. Ouenka 4 npu 60 -75 orBera Ha 6umiieT. 3. OneHka
3 mpu 40 - 60 % oTBeTa HAa TEOPETHYECKUE BOMPOCHI U HEpelleHHYo 3aaady. 4. Ouenka 2 npu 40
% oTBeTa Ha TEOPETUUYECKHE BOMPOCHI U HEPEIICHHYIO 3a/1ady.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 2 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAIIBI 10 AUCIUIIMHE PUBEJCHBI B (DOH/I€ OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 IleyaTHbIe U YJIEKTPOHHbIE H3IAHNS

1. CunkeBuy, O. A. ®u3uka TBEpAOro Tena : yueOHoe nmocodue mo kypcam "®dusmka TBEpa0ro
tena", "Tepmonnnamuka", "Cratuctudeckas ¢pusuka" nmo Hanpasienuto "Temnopusuka" / O. A.
Cunkesny, Ham. uccnen. yu-t "MOHN". — M. : Uzn-Bo MOU, 2017. — 244 c. — ISBN 978-5-7046-
1817-1.

http://elib.mpei.ru/elib/view.php?id=9682;

2. CunkeBud, O. A. AKycTHYECKHE BOJHBI B TUIa3Me U TBEPJAOM Telle : ydeOHoe mocobue mo Kypcam
"®dusuka TBepaoro Tena", "dusuka miasmel", "BoaHB 1 HEYCTOMYNBOCTH B CIUTONIHBIX Cpefax' mo
Hanpasienuto "Texuuueckas ¢pusuka" / O. A. Cunkesud ; Pen. B. B. 'ma3koB ; Mock. sHepr. UH-T
(MDU TY). — M. : Uznatenbckuit jom MDU, 2007. — 92 ¢. — ISBN 978-5-383-00005-2.;

3. Amutpues, A. C. YyeGHoe nocobue 1o kypey "®usnueckue 0CHOBbI METOJIOB MIPSIMOTO
npeoOpazoBanus Heprun': Kooneparusasie siBieHus B TBepabiX Tenax / A. C. Jimutpues, P. I'.
Mumt, O. A. CunkeBud ; Pen. FO. M. CmupHoB ; Mock. sHepr. un-T (MDOU). — M. : U3a-Bo MOU,
1984. - 87 c.;

4. I'epacumos B.T'.- "DnekTpoTexHuueckuii cripaBoynuk. T. 1. O61ue Bonpocsl.
OnekrpoTexundeckue Matepuansl”, UznarensctBo: "MOU", Mocksa, 2007 - (440 c.)
https://www.studentlibrary.ru/book/ISBN9785383000823.html.
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe MPOrpaMMHOe ofecrnedeHue:
1. Office / Poccutickuii makeT opUCHBIX TpOrpamm.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. Hayuynas sJiekTponHasi oubauoreka - https://elibrary.ru/

2. DIeKTpOHHBIE pecypchl U3AaTeabeTBa Springer - https://link.springer.com/
3. HauuoHaibHasi 3JIeKTpOHHAas 0udamoTeka - https://rusneb.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeneHust

Homep ayauropun,

HaAauUMCHOBAaHHC

OcHalenue

YyeOHbIC ayAUTOPUH IS
MIPOBEICHUS JICKITMOHHBIX
3aHATUN U TEKYIIETO
KOHTPOJIA

K-120, MammHHBIN 3a71

VBI]

cepBep, KOHIUIIUOHEP

T-205, Yuebnas

ayJuTopus

CTOJI MPEOAaBaTelisl, CTOJ YUeOHbIH,
CTyI, mKad, JOCKa MapKepHast

Y4eOHbIe ayIUTOPUU AJIs
MIPOBEICHUS TIPAKTUYECKUX
3anstuii, KP u KII

T-205, YuebHnas

ayuTopus

CTOJI MPEHOAaBaTelIsl, CTOJ YUeOHbIH,
CTyI, mKad, J0CKa MapKepHast

Y4eOHbIC ayAUTOPHH IS
IPOBEICHUS MPOMEIKYTOUHOM
aTTeCTalluu

T-205, YueOHas

ayauTopud

CTOJI TIPENoIaBaTelis, CTOJI Y4eOHBIH,
CTyn, mKad, J0cka MapKepHast

ITomenienus mis
CaMOCTOSITENTEHOU PabOTHI

T-412, YuebHuas

naboparopus

BBIUMCIIMTEILHOMU

TCEXHUKHU

CTOJI IIPEeToiaBaTelisi, CTOJ y4eOHbIH,
CTYJI, KOMIIBIOTEPHAS CETh C BBIXOJA0M
B MIHTEpHET, 10CKa MapKepHas,
KOMITBIOTEP NEPCOHAIBHBIN

ITomemnienus mis
KOHCYJbTHPOBaHUS

T-205, Yuebnas

ayJuTopus

CTOJI TIPETIO/IaBaTeNsl, CTOJ YUCOHBIH,
CTyJ, Kad, J0CKa MapKepHast

[TomereHus st XpaHEHUS
o0opyI0BaHus U y4eOHOTO
WHBEHTapS

T-213, ITogcobHOE

ITOMCIICHUEC
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

duzuka TBCPAOIro TCiia

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-5

TectupoBanue o temam: 1. CieKTpbl aKyCTHUECKUX U onTHUecKuX (oHOoHOB. (KoHTposibHas
pabora)

Tennoemkocth poHoHOB. (KoHTpOabHas pabora)

DHepreTU4ecKuil CiekTp cBOOOAHBIX 31eKTpoHOB. (KoHTpoNbHas paboTa)

Koaddunmentsr nmepenoca B kprucraiie. BausHiue MarHuTHOTO 1MOJIS Ha KO3 UITHESHTHI
nepenoca. Dpdext Xomra. Dpdexrt Purn - Jlronoka. (KonrponsHas padora)

Tumbl cBepxmpoBoaHUKOB. D dekt MeiicHepa. TepmoarHaMuKa CBEpXIIPOBOIHUKOB.
(KontponpHas pabota)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

WNnnexc KM- | KM- | KM- | KM- | KM-
Howep Paszpen nucnuniumHbl KM: L 2 3 4 >
paznena Henens 3 5 7 10 13
KM:
1 Kpucrannueckas pemerka. ®oHOHHas oacucrema
KpHUCTasIa.
11 1. Kpucrannuyeckas pemerka u €€ CBOMCTBa. + + + + +
1.2 2. ®oHOHHAs MOJCUCTEMA KpUCTaJIJIal U €€ CBOMCTBA. + + + + +
2 DneKTpOoHHAas NMoJIcucTeMa Kpucramia. JuanekTpuky.
ITosrynnpoBOIHUKH
2.1 DNeKTpOHHAas MOJICUCTEMA KpUCTaa + + + + +
2.2 Husnextpuku. [lomynpoBoagHuku + + + + +
Kunernueckas teopus TBeporo tena. Jlegexts u
3 Jquciokaunu B kpuctaiie. [loBepxHocTHbIE 3 PeKTh
TBEPABIX TEI.
3.1 Kunernueckas Teopus TBEPAOTO Tena. + + + +
3.2 JledexTsl U qUCIOKauU B KpUCTaJLIE. + + + +
3.3 [ToBepxHOCTHBIE 3D (PEKTHI TBEPIBIX TEII. + + +
4 KonnekTuBHbIE SIBIEHNS B TBEPIOM TEIIE.
HanouacTHIipl 1 MX CBOMCTBA
4.1 CBepXNpoBOAUMOCTD B METAJIIAX. + +
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Hanouactunpl U ux cBocTBa MexaHu3MEbl
00pa3oBaHus U CTPYKTYpbl HaHOYacTUI. OCHOBHBIE
XapaKkTEepUCTUKHA HaHovacTHIl. [Iporecchkl mepenoca

4.2 TEIJIOTHI U JIEKTPUYECKOrO 3apsiaa B ¥
HaHOCTPYyKTYypax. [IpuMeHeHre HaHOYaCTHIl B
TCXHHUKE.
Bec KM, %: | 20 20 | 20 20 | 20
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