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[IpoTokom oT 20 r. Ne
3aB. kadeapou M.B. Apkymnuc




1 e ocBOeHMSI AUCUMILIIMHBI (MOXYJIS)

Henssmu  ocBoenuss aucuuiuinebl «Teopust TBepnoro Tena», B COOTBETCTBHHM C
TpeboBanusamMu dDenepasbHOro TrocyJapCcTBEHHOTO oOpa3zoBaTenbHOro crangapra BO mo
HarnpasiieHnto noarotoBku 03.04.02 ®dusuka (ypoBenbr BO marucrparypa), yTBEp)KICHHOTO
07.08.2020 r. (mpuka3 Ne 914), sBustoTcs:

1) obecrieuenre 6a30BOIl MOATOTOBKH, BKJIIOYANONIEH B ceOs HM3y4EHHE U YCBOECHHE
KJIACCUYECKUX U KBAHTOBOMEXAHUYECKUX OCHOB TEOPUH TBEPAOIO Tela, a TaK)Ke 3HAKOMCTBO C
pe3yibTaTaMH, [OJYYEHHBIMH O3KCIIEpUMEHTAJIbHBIMU  METOJaMH IPU  HCCIIEIOBAaHUU
MTOBEPXHOCTHBIX U 0OBEMHBIX CBOMCTB TBEPJIBIX TEJI C Pa3IMYHON CTPYKTYpPOIi;

2) dbopmupoBaHue, BHICOKOTO YPOBHSI TEOPETHUYECKON 0a3bl 3HAHWMU, JTOCTATOYHOM ISt
aHaJiu3a M PEIICHUS COBPEMEHHBIX HAayYHbIX M TEXHHUYECKUX NpoOJieM, CBA3aHHBIX C
HCII0JIb30BAHUEM CBOMCTB TBEPbIX TEJ B HAYKE U TEXHUKE.

2 MecTo IMCUMIIHHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucuunnuna Teopusi TBepAOro Tejga BXOJUT B 00S3aTebyl0 4acTh Y4eOHOTO IJIaHa
00pa30BaTeIbHOI MPOrpamMMmBbl.

JUis  u3ydeHus  JUCUMIUIMHBI  HEOOXOAMMbl  3HaHWs  (YMEHUs,  BIAJCHUS),
copMUPOBaHHbBIE B PE3YNIbTATE U3YUEHUS JUCIUILINH/ TPAKTHK:

Jljig n3ydeHust TUCIHUIUIMHBI HE0OX0AUMBbI 3HAaHUS (YMEHMsI, HABBIKU), CPOPMUPOBAHHBIE
B pe3ylbTaTe M3YYEHUs OIpPENEICHHbIX JUCUUIUIMH Ha YypoBHE OakanaBpuata WIH
crenuanureTa, Takux kak Oomas ¢usuka, Teopernueckas ¢usuka, Meroasl MareMaTH4ecKou
¢usuky, MaTemaTHueckuil aHaiu3, AHaJIUTHYECKas reoMeTpusi, BeKTOpHBIM U TEH30pHBIN
aHaJIM3.

Taxke HeoOXoauMbI 3HaHUA (YMEHHS, BJAJIeHUs), (HOPMUPYIOIIUECS MapaLIeTbHO C
M3Y4YEHHEM JIaHHOM JAMCLUIUIMHBI B pE3yJbTaTe€ H3y4EHMs] AUCLUIUIMH IEPBOrO CeMecTpa
Maructpatypbl: dusznueckas akycTuka, YnucieHHoe MoAeIupoBaHue (GU3NUYECKUX MPOIIECCOB B

TBEPAbIX TeIax
3HaHus (YMEHHUs, BIAJICHUs), MOJIYYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIyT

HE0OXO0IUMBI JUIsl U3YYEHUSI TUCLHUIUIMH/TIPAKTUK:

KommbroTepHoe MoieIMpoBaHnue HAHOCTPYKTYP U UX CBOICTB

BonHoBbIe nporiecchl B KOHIEHCUPOBAHHBIX Cpeax

JlononHUTENbHBIE TJIaBbl 0011eN HU3UKU

MeTo bl Hcce10BaHus IOBEPXHOCTH TBEP/BIX TEJ

[TpuGopsl 1 METOABI B CHEKTPOCKOIIUY TBEPJOTO TeIIa

[ToaroroBka K mpoiietype 3aiiiThl ¥ 3alI1Ta BBIITYCKHON KBaIU(PUKAUOHHON pabOThI

[ToaroroBka k caade u cada rocyJapCTBEHHOIO SK3aMEHa

[IpousBoicTBEHHAs - ITeJaroruyeckas mpakTHKa

[IpousBocTBEHHAs - MPAKTUKA IO MOJyYEHUIO IPO(eCcCHOHANBHBIX YMEHUI U OIbITa
po¢eCcCHOHANTBHOM IEATETLHOCTH

[IpousBoicTBEHHAs - IPEAUIIIOMHAs TPAKTHKA

3 Komnerenuuu o0y4yaromerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHS

AUCHUILIMHBI (MOAYJIs1) U IUVIAHUPYeMble Pe3yJabTaThl 00y4eHHs

B pesynprare ocBoeHus gucuuiuidHel (Monynst) «Teopust TBephoro  Tena»
oOyuarouuiics 10KeH 001a1aTh CIEYIOIUMUA KOMIETEHIUSIMMU:

KO)I HHIUKaTOpa I/IH)II/IKaTOp JOCTHXKCHHUSA KOMIIETCHIINU

OIIK-1 Cnocoben mpuMeHATh (PyHIaAMEHTAIbHBIC 3HAHUS B O0JACTH (PU3UKHU IS pEUICHUS
Hay4HO-HCCIIEAOBATEIbCKUX 3a/7a4, a TaK)Ke BIAJETh OCHOBAMHU MEIAroruku, HEOOXOIUMBIMHU
JUISL OCYIIECTBJICHUS TPENOJaBaTelIbCKON AEITEIbHOCTH;




OIIK-1.1 Hcnonb3yeT 3HaHus (PU3MYECKUX 3aKOHOB U MTPUHIIUIIOB,




MaTEeMaTUYEeCKHI armmapaT Ui ONHMCAHMs, aHajiu3a, TCOPETHYECKOTO |
BKCHCpI/IMCHTaﬂBHOFO HUCCIICOOBAHHUA U MO)ICJ'H/IpOBaHI/If{ (bH?:I/I‘-IGCKI/IX nu
CUCTEM, SIBIICHUH ¥ TIPOIIECCOB, PEHICHUS HAYYIHO-HCCICAOBATEIHCKUX
3a/1a4 1 npodeCcCHOHANLHBIX 38124

OIIK-1.2

3HaeT M HCIOJIb3YeT 3aKOHbl M MPHUHIMIBI, METOJAbl MEJaroruku u
npuMeHsieT  (yHIaMEHTalbHble  (QU3MYEecKHe, MaTeMaTH4YecKue |
MEKIMCLUUIUIMHAPHBIE 3HAHUS JUIsl OCYIIECTBIICHMS IPENOIaBATEIbCKON
JESITeIbHOCTH 110 YYEOHBIM JTUCIUIUIMHAM «Du3nkay, KACTPOHOMHUSD)

OIIK-4 Cmocoben
00JIaCTH CBOCH IPO

omnpenensaTh chepy BHEAPCHHS PE3yabTaTOB HAYYHBIX HCCIICIOBAHHHN B
heCCUOHAIBHOU IEITENLHOCTH.

OIIK-4.1

OrneHrBaeT TOCTOMHCTBA M HEJOCTATKH, PE3YJIbTAaT CBOCH JEATEILHOCTH,
3HAeT JTambl BHEIPEHUS DPE3yJbTaTOB, IMPE3CHTYET CBOE HCCIEIOBAHMUE,
BBIOMpAET WM MIpEeJiaraeT BO3MOJKHBIE BApUAHTBI M CQepbl BHEAPEHUS
pe3yiabTaTOB  HAYYHO-MCCIICAOBATENLCKOM  JEATENHPHOCTH B CBOCH
npodeccuoHaIbHOM 00acTH, UMEEeT MPEACTaBIEHUE O TPeOOBaHUAX K
COIPOBOXKIAIONIEN JOKYMEHTAIIMHT




4. CTpyKTypa, 00b€M U Coep:KaHMe TUCHUIIHHBI (MOIYJIA)
OO6mast TpyI0EMKOCTh JUCIUIIIMHBI COCTABIsAET 3 3adeTHHIX eauHull 108 akaa. dacoB, B TOM

qHuCIIC:

— KOHTaKTHas paboTa — 55 akaj. 4acos:
— ayIuTopHas — 54 akaj. 4acos;

— BHeayIMTOpHas — | akaj. 4acos;
— caMocTosTeNIbHas paboTa — 53 akaj. 4yacos;
— B (hopMe mpaKkTHUecKoi noaroToBku — 0 akan. yac;

dopma arTecTalyu - 3a4€T C OLIEHKON

AynutopHas EE g dopma
| KOHTaKTHasA é E Bun TEKYIErO K
Paznen/ tema § padora E d camocrosTenpHO KOHTPOJIA o
) VAN - . KOMTIETECHITH
JMCIUTUTHHEI 3 126 c d i yCIIEBaEMOCTH U
O [JIex HPaKTé é paGoTHI IPOMEKYTOUYHO "
san | - 32 S i arTecTanuu
I. Cummetpust "
KPUCTATNIECKOE
[IpopaboTka
KOHCTICKTa
1.1 Cummerpus wu JIEKIIN, [IpoBepka OIK-1.1
THIIBI ) ) 6 CaMOCTOSTENILHOE| HOMAIIHETO OHK-1.2:
KPUCTATHICCKUX M3yueHHE 3a1aHus, OIK-4.1
pemeTox JIOTIOTHUTEJIBHOT | YCTHBIN OIpocC
0 Marepuara,
MOJITOTOBKA K
[IpopaboTka
1.2 ®enoposckue romererta v
IIPOCTPaHCTBEHHbIE JICKLIH, DOBEpKa OIIK-1.1,
CaMOCTOSITEIIBHOE|  JOMAIITHEro
rpynmnel, mpumepsi| 1 [ 1 2 |4 H3yucHIe B OIIK-1.2,
MPOCTPAHCTBEHHBIX . OIIK-4.1
rpym JOTIOJTHUTEIBHOT | YCTHBIH OMPOC
0 Marepuaia,
MOJITOTOBKA K
[IpopaboTka
KOHCTICKTa
JIEKIIN, [IpoBepka OITK-1.1,
1.3 Pemerxn Bpase 1 2 | 1 |CAMOCTORTCIBHOE)  JOMAIIHETO | - e p 5
M3yueHHE 3a1aHus, OIK-4.1
JOTIOTHUTEIBHOT | YCTHBIH OMPOC
0 Marepuaia,
MOJITOTOBKA K
Hroro no paszaeny 4 6 |11
2. OcHOBBI  30HHOM

TANANIITT TDAONTIATAN TATTA




[IpopaboTka

KOHCIIEKTa
2.1 3aBHUCUMOCTD JIEKI U, [IpoBepka OIK-1.1
SHEPrUu JIEKTPOHOB 5 | ¢ |camocTOATEMbHOE|  OMalIIHEro OIIK 1'2’
oT BOJIHOBOTO U3y4eHUe 3aJlaHus, OIIK 4' 1’
BEKTOpa JIOTIOTHUTEJIBHOT | YCTHBIN OIPOC '
0 Marepuaia,
MOATOTOBKA K
[IpopaboTka
2.2 YpaBHeHHE KOHCIIEKTa
[Ipenunrepa s JICKITHH, [IpoBsepka OIK-1.1
Kpuctaia. Teopus ] g |CaMOCTOATENbHOE|  JIOMAIIHEro OITK 1'2’
u  Kilaccuduxanus W3y4YeHUe 3a/1aHus, OITK 4' 1’
SHEPreTUYECKUX 30H JOIOJIHUTENBHOT | YCTHBIH OTPOC '
B KpHCTajiax 0 Marepuara,
MOATOTOBKA K
[IpopaboTka
KOHCITIEKTa
JIEKIIN, [IpoBepka OIK-1.1
2.3 30HBI CaMOCTOSITENIBHOE|  TOMaIIHero s
2 |5 OIIK-1.2,
bputosna H3y4YeHUe 3a/1aHus, OITK-4.1
JOTIOJIHUTEBHOT | YCTHBIN OTMPOC )
0 Marepuaia,
MOATOTOBKA K
[IpopaboTka
2.4 DnemeHTapHas KOHCIIEKTa
TEOpHUsl  JIOKAJTbHBIX JIEKIUH, [Iposepka OITK-1.1
ypoBHe#. CTpykTypa 4 | g |CAMOCTOATEILHOE|  MOMAIIHETO OITK 1'2’
SHEPreTUYECKUX 30H U3y4eHUe 3aJlaHus, OIIK 4' 1’
anmasa, rpadwura, JOIIOJTHUTEIBHOT | YCTHBINA OMPOC )
KapOoHa 0 Marepuaia,
MOATOTOBKA K
Hroro no paszaeny 16 |25
3. DIIEKTPOIPOBOIHOCTH
" KAHETHYECKHE
[IpopaboTka
KOHCIIEKTa
3.1 CratucTuka - MpoBepka
AIIEKTPOHOB H JIBIPOK ’ POBEp OIIK-1.1,
CaMOCTOSITENIbHOE|  JIOMAIITHETO
B IPOBOJHUKAX H 2 |5 OIIK-1.2,
M3yueHHE 3aJlaHus,
ITOJIYITPOBOTHHUKAX. . OIIK-4.1
JIOTIOTHUTEIBHOT | YCTHBIN OIpoC
Yposenp @epmu
0 Marepuaia,
MOATOTOBKA K
[IpopaboTka
KOHCIIEKTa
3.2 3aBUCUMOCTD HeKH MpoBepka
HOABIDKHOCTH CAMOCTOATEITbHOE nofaamﬁero OIK-1.1,
HOCHUTENEH  3apsaa 4 4 OIIK-1.2,
M3yueHHE 3aJlaHus,
oT TeMIIEpaTyphl. N OIIK-4.1
JIOTIOTHUTEIBHOT | YCTHBIN OIpoC
Oddext Xomna
0 Marepuaia,
MOATOTOBKA K
HTtoro no pasueny 6 9




4, Onrudeckue,

(boTO3NEKTpUYECKHE,

KOHTaKTHBIC u

TEPMOIJICKTPHUCCKUC

SIBJICHUS B TBEPJIOM TeIIe

4.1 OnTuueckue [IpopaboTka

CBOWCTBAa  TBEPIBIX KOHCIIEKTa

TeI. Criektpsl JIEKIIN, [IpoBepka OIK-1.1
1,

MTOTJIOIICHUS u ) 4 4 |CaMOCTOATENBHOE|  JIOMAIITHEro OIK-1.2,

oTpaxeHus. Pacuer HA3YYEHHE 3a)121H1/m, OITK-4.1

ONTHYECKHUX JIOTIOTHUTEIBHOT | YCTHBIN OIpoC

apaMeTpoB 0 Marepuaa,

TBEPABIX TEl W3 MTOJrOTOBKA K

4.2 1 [TpopaboTka

DOTOINEKTPUIECKHE KOHCIIEKTa

CBOMCTBA, JICKITUH,

JIIOMMHHUCICHIIUS B camocrostenproe| IIpoBepka OIIK-1.1,

TBEPIBIX TeNnax, ) 4 4 W3yYCHUC AOMaIllHETO OIIK-1.2,

(G OTONPOBOIUMOCTH JOTIOTHUTEIBHOT ajaHns, OIK-4.1

ITOJIYIIPOBOTHHUKOB. o Marepuayia, | YCTHBIM OIPOC

KoHTakTHbIC u MTOJrOTOBKA K

TEPMOIJICKTPHUECKU MIPAKTUICCKOMY

o dRIIAeTIa RALTATIALOD

Htoro no pazneny 4 8 8

Hroro 3a cemectp 18 36 |53 330

Htoro o gucrummae | 18 36 |53 3a4eT C




5 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Pesynbrar ocBoenus nucuuruinHbl «Teopust TBepmoro tena» — QopmupoBaHue y
CTYACHTOB KOMIIETEHIIMM MpPEeICTaBIsAIOMMNX COO0N JMHAMUYHYIO COBOKYIHOCTb 3HaHUH,
YMEHHH, BIIaJIeHUH, CIOCOOHOCTEH U JIMYHOCTHBIX KayeCcTB, KOTOPYIO CTYIEHT MOXKET
IIPOJIEMOHCTPUPOBATh IOCJIE 3aBepLIEHUS OOY4YEHHs [0 MAarucTepckoi 00pa3zoBaTeNbHON
nporpamme. g popMupoBaHusl TUX KOMIIETEHIIMN U peanu3aluy IpeIyCMOTPEHHBIX BUIOB
y4eOHOU paboThl, B Y4YeOHOM Tmpollecce B KauyecTBE O0Opa30BaTEIbHBIX TEXHOJIOTHUN
UCIOJIb3YIOTCS TPAJAMLIMOHHAS M TEXHOJIOTHS HMH(POPMALMOHHO-MPOEKTHOTO OOydYeHus,
MIO3BOJISIIOIIASL CTYJIEHTY B Ipoliecce 00yueHus: caMoMy BbIOMpaTh GOopMUpyeMble KOMIIETEHIIUN
1 JIMYHOCTHBIE Ka4eCTBa, TEM CAMbIM MPOEKTUPYs 17151 ce0si 00pa3oBaTeNbHBbII Mpoliecc.

VY4eOHble 3aHATHS IPOBOJATCS B BUJE JIEKUUN U MPAKTUUECKUX 3aHITUH

Jlexuuu npoBoASTCS B BUJIE:

- 0030pHBIX — JUIsl CHCTEMAaTU3alMU U 3aKPEIICHUS] 3HaHUH 10 JUCLUILINHE

- uHGOPMALMOHHBIX — JJIs O3HAKOMJIEHMSI CO CTaHJapTaMH M  CIIPAaBOYHOI
uHpopmanuen

- IpOoOJIEMHBIX - JUIsl Pa3BUTHS MCCIEAOBATEIbCKUX HABBIKOB M M3Y4YEHMsI CIOCOOOB
peuieHus 3anay.

Jlexuuu mnpoBOAATCS B MOTOYHBIX ayIUTOPUAX C TPUMEHEHHUEM KOMIIbIOTEPHBIX
npe3eHTanuil. KoHuenTyaabHyl0 OCHOBY JIEKIMOHHO-CEMHUHAPCKONW TEXHOJIOTMH COCTABJISIOT
IIPUHLAIIBI [T€JarOTUKKU: HAy4YHOCTH, IOCIEA0BATEIBHOCTH U CUCTEMAaTUYHOCTH, TOCTYITHOCTH,
IIPOYHOCTH, CO3HATEJIIBHOCTU M aKTHMBHOCTH, HAIJIIJHOCTH, CBA3U TEOPUHU C NMPAKTUKOMW, ydeTa
WHIMBHUIYyAIHHBIX OCOOEHHOCTEN CTY/ICHTOB.

Ha npaxkthueckux 3aHATHUAX NPUMEHSIOTCS KaK aKTUBHbIE, TaK M HHTEPAKTUBHbIE
METO/Ibl 00Y4YeHHUs, KOTOpbl€ B OTJIMYHE OT AaKTUBHBIX METOJIOB, OPHEHTHPOBAaHbI Ha OoJjiee
HIMPOKOE B3aUMOJEHWCTBUE CTYACHTOB HE TOJIBKO C MPENOJaBareaeM, HO U IpYyr ¢ APYrOM M Ha
JOMHHHUPOBAHNE aKTUBHOCTHU CTY/IEHTOB B IIPOLIECCE OOYUEHHUS.

Kpome TtOro, Ha mnpakTH4YeCKHX 3aHATUSAX HCIIOJIb3YETCS TEXHOJIOTHS IeJaroruku
COTPYIHHMYECTBA NPENOJAABATENSl CO CTYIEHTaMH, B OCHOBE KOTOPOH CIEAYIOIIHE IEJIEBbIC
OpUEHTAIMHM: MEePex0oJl OT MEeJaroruku TpeOOBaHWHM K IEJaroruke OTHOIIEHWH, T'yMaHHO-
JMYHOCTHBINA NOJIXOJ] K CTYACHTY, €IUHCTBO O0Y4YE€HMSI U BOCITUTAHMUS.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEIbHOM padoThl 00yYaKOIIUXCH
[IpencraBneHo B npwiioxeHuu 1.

7 OueHOYHBIE CPEACTBA AJs IPOBEICHUS IIPOMEKYTOYHOM ATTeCTALMU
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOE U MH(POPMALIMOHHOE o0ecnevyeHue TUCIUITUHBI (MOXYJIs)

a) OcHoBHas JMTEpaTypa:

1. IlpyaaukoB, B. B. KBaHTOBO-cTaTMCTHMYEeCKas TEOpHUsi TBEPIbIX Tel : ydeOHOE
nocoobue / B. B. [Ipynuuxos, I1. B. [Ipyaaukos, M. B. MamonoBa. — 2-¢ u3., gomn. — CaHKT-
[TerepOypr : Jlans, 2016. — 448 c. — ISBN 978-5-8114-2061-2. — TekcT : 3MeKTpOHHBIH //
Jlanb : ANEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/reader/book/72587/#1 (mata oOpamenus: 22.03.2020). — Pexum
JI0CTyTa: JUIl aBTOPU3. MOJIb30BaTEIIEH.

2. Bnagumupos, I'. I'. ®usuka noBepXHOCTH TBEpAbIX Teil : yueOHoe mocodue / I'. T.
Bnamumupos. — Cankr-IletepOypr : Jlanb, 2016. — 352 ¢. — ISBN 978-5-8114-1997-5. —
Texcr : onextpoHHbii // Jlanp : 2nexkTpoHHO-OMOnMoTeyHas cucrema. — URL:
https://e.lanbook.com/reader/book/71707/#1 — Pexxum mpocrtyma: ajst aBTOPHU3. MOJIH30BATEICH.



0) JonosHuTesbHas JUTEpaTypa:

1. Copokun, B. C. Martepuansl U 3JI€MEHTHI 3JEKTPOHHOM TeXHUKU. [IpoBoaHUKH,
MOJIYIPOBOAHUKH, IudekTpuky : yueOHuk / B. C. Copokun, b. JI. Autunos, H. I1. Jlazapesa.
— 2-e u3n., ucnp. — Cankrt-IlerepOypr : Jlanp, 2015. — 448 c¢. — ISBN 978-5-8114-2003-2.
— Teker : osnextponHslt // Jlaub : 5snexkTpoHHO-OmOMuoreunas cucrema. — URL:
https://e.lanbook.com/reader/book/67462/#1 — Pexxum moctyma: ajst aBTOPHU3. MOJIH30BATEICH.

2. AucensM, A. U. BBenenue B TeOpUIO MOJYMPOBOTHUKOB : yueOHOE mocooue / A. .
AncenpM. — 4-e u3a., crep. — Cankr-IletepOypr : Jlans, 2016. — 624 c. — ISBN 978-5-8114-
0762-0. — Tekcr : anexTpoHHBIH // Jlanb : anekTpoHHO-OMONMOTEUHas cuctema. — URL:
https://e.lanbook.com/reader/book/71742/#1 — Pexxum gocrymna: uis aBTOpU3. N0JIb30BaTENEH.

3. ®uzuka TBEpAOro Tena s uHxKeHepoB [Tekcr] : ydueb.mocobue st By30B / B. A.
I'ypros, P. H. Ocaynenxo ; Hayu. pea. JI. A. Anemuna. - M. :Texnocdepa, 2007. - 518 c. : ui. -
(Mup ¢usuxu u texnuku ;Bbin. I11-08). - Pex. YMO. - bubauorp.: c. 505-510. - ISBN 978-5-
94836-141-3. Kon-Bo sx3eMiuisipoB: 10.

4. ®usuka tBepaoro tena [Tekct] : yueb.mocodue mis By3oB / II. B. IlaBnos, A. @.
XoxioB. - M. :Beicur. mik., 1985. - 384 c. : uin. - lon. MuHn. Beicul. u cpen.crei. oop. CCCP. -
bubnuorp.: ¢. 376Ko:a-Bo sx3emmisipos: 10.

5. ®usuka TtBephoro tena. Y. 1. Meropl noiaydeHus TBEPABIX TEI U UCCIECIOBAHUS UX
ctpykrypsl [Tekcr] : maGoparop. mpakTukym : ydeO.mocobue st By30B / mopa pen. A. @.
XoxioBa. - 2-e m3A., ucnp. - M. :Beicmr. mk., 2001. - 363 c. : un. - Pek. Mun. 06p. P®. - ISBN
5-06-004021-6.Kosn-Bo sx3emmiisipos: 10.

6. ®usuka TBepmoro Tema. Y. 2. dusumueckwe cBoWcTBa TBepabix Ten [Tekct] :
nmabopartop. MPakTUKYM : y4eb. mocobue s By30B / mof pen. A. @. Xoxiosa. - 2-e u3., uchp. -
M. :Beicm. mk., 2001. - 484 c. : wi. - Pek. Mun. o6p. P®. - ISBN 5-06-004022-4.Kon-Bo
3K3eMIULIpoB: 10.

B) MeToanueckue ykasaHusi:
B MIPUJIOKEHUH 3

r) [Iporpammuoe odecnieuenue u MurepHer-pecypcebi:



IIporpammHoe oGecrieyenne

HanmenoBanue .
10 Ne norosopa Cpoxk neicTBHS JIUIICH3UN

MS Office 2007\, 135 o1 17.09.2007 GeccpouHo
Professional
7Zip CBOOOJTHO 0eCCpOYHO
Iglaple 14 K-113-11 ot ;

lassroom 11.04.2011 €CCPOYHO
License
Adobe Reader |cBoO0aHO 0eCcCpOIHO
Bpayzep CBOOOJTHO
Mozilla Firefox |pacnpoctpansiemoe 110 Oeccpouno
bpayzep cBOOOTHO OCCCPOIHO

IIpodeccuonaibHbie 6a3bl JTAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHBIE CHCTEMbI
HasBauue xypca CcpuIKa
SHGKTPE)HHM 6a3a' TCPHOAMHICCKHX https://dlib.eastview.com/
mganuii ~ East  View  Information
HarmmonasHas WH()OPMAITMOHHO-
aHanuTHdeckas cuctema — Poccuiickuii|URL: https://elibrary.ru/project risc.asp
HHACKC HayyHoro nutupoBanus (PMHII)
[TouckoBas cucrema Axamemust Google
(Google Scholar)
Nudopmannonnas cucrema - Enunoe
OKHO JocTyna K HHGOOPMAIHMOHHBIM
DONEeKTpOHHBIE  pecypchl  OMOIMOTEKH
MI'TY um. I'.11. HocoBa
Nudopmannonnas cucrema - bank
JTAHHBIX YIpo3 0e30IMaCHOCTH
9 MaTepuajibHO-TEXHHMYECKOE o0ecreuyeHne TN CIMIJINHBI (MOIYJIs)

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

https://magtu.informsystema.ru/Marc.html?locale=ru

https://bdu.fstec.ru/

MarepuanbHO-TEXHUYECKOE 00ecTieueHNE TUCIUIUIMHBI BKIIOYAEeT:

VYyeonsie aymutopum 1-385, 1-387 nns mpoBeAeHHS 3aHATHN JIEKIIMOHHOTO THIIA.
OcHailenue: 10cKa, MyJbTUMEAUMHBIN POEKTOpP, SKPaH.

VYueOupie aymutopun 1-385, 1-387 g1y npoBeneHuss MNPAKTUYECKUX 3aHATHUH,
IPYNIOBBIX WM WHJIUBUIYaJIbHBIX KOHCYJIbTALMM, TEKYIIEro KOHTPOJIL U HPOMEXKYTOUHOM
arrectauuu. OcHallleHue: 0CKa, MyIbTUMEIUNHBIN POEKTOP, SKpaH.

VYyeonsie aymuropuu 1-385, 1-387, kommbroTepnsle kiaccel 1-372, 1-394a mns
CaMOCTOSITENIbHOM paboThl 0Oyyatomuxcs. OcHallleHue: epcoHaIbHble KOMIIBIOTEPHI C TAKETOM
MS Office, Beixomom B MHTEpHET M JOCTYOM B 3JEKTPOHHYIO OOpa30BaTEIbHYIO CpEIy
YHUBEPCUTETA.

[lomemienne nans  XpaHeHUs U NPOPUIAKTHYECKOTO OOCITy)XMBaHHS Yy4eOHOTO
obopynoBanus. OcHamienue: mkadpl IS XpaHEHHUS Y4eOHO-METOAMYECKON ITOKYMEHTAIlUH,
vueOHOT0 000DVIOBAHUS U VUEOHO-HATJIAIHBIX TOCOOUH.

[Ipunoxenue 1
Y4eOHo-MeToAnuecKoe 00eceueHne caMOCTOSITEIbHON paboThl 00yUaIOLIUXCS
Ilpumepnuie ayoumopnvie konmpoJvhoie paoomot (AKP):

AKP Nl « Cummempusi u Kpucmaiiuueckoe cmpoeHue meepobix mejy.



1. [InoTHOCTH Menu, UMEIOILEN TPaHEIEHTPUPOBAHHYIO KYOUUYECKYIO PELIETKY, paBHa
8,96 - 10° xr/m> . Beraucnuts 06beM d1eMEeHTapHOM STYEHKN U aTOMHBIH pajuyc Ais 3TO#

KPUCTATHIECKOH CTPYKTyphl. CKOJIBKO aTOMOB COIEPKHTCA B ee 1 M3,
2. Ilpuanmas Bo BHuManue ['LIK cTpykTypy y 30J10Ta, BBIYUCINTD TOCTOSIHHYIO PEIIETKH,
aTOMHEIH paMyc U YHCII0 aTOMOB B 06beMe, paBHOM B 1 M3 . [II0THOCTH 30710Ta paBHA

1,932 -10% xr/m3.
3. Kpucramn mmaka umeetr ITIY cTIpykTypy ¢ HOCTOSHHBIME a =2,66-10710 M u

c=495-10"1 M. Boruucauts 00beM dMEeMEHTapHOH SYeHKKM TaKOH CTPYKTYPHI M TIIOTHOCTb
LUHKA.

AKP No2 «OcHosbl 30HHOU meopuu meepoo2o meay.

1. Boruncnute 00beM 1epBoil 30HbI bpUilIt03HA U IIIOTHOCTH KBAHTOBBIX COCTOSIHUM 151
AJICKTPOHOB B MPOCTOM IHEPreTHIECKOM 30He KpucTauia, uMmeroriero a) OLIK pemerky; 0) ['IK
pemietky. JnuHa pebpa aneMeHTapHOTro Ky0a paBHa a.

2 . OueHuTh CPEIHIOI0 IUIOTHOCTD 3IEKTPOHHBIX COCTOSIHUN B MOCIICHEN 3al0THEHHON 30HE
mupuHOot AE mist 1 Mok moHHOTO Kprctaiia: a) KBr, y kotoporo AE = 0,55 5B, KI, KF, y

KoToporo AE =1,53B.
3. HaiiTu 4ncio KBaHTOBBIX COCTOSIHUM JIJIS1 3JIEKTPOHOB B HEBBIPOKIEHHOW SHEPreTHYEeCKON
30He KpHCTaJljla, MMEIOIIEro MPOCTYI0 KyOHUEeCKyI0 PelIeTKy ¢ TapaMeTpoM a U oobeM L.

AKP No3 «Dnekmponpo8oOHOCmb U KUHemuyecKue s6/1eHUst 8 meepoom mesiey.

1. Boruncnute 3uepruto Gepmu 37€KTPOHOB IPOBOAUMOCTH MPU aOCOIIOTHOM HyJIe
TEeMIIepaTyphl JJIsl HATpUs U JIUTHUS, TIoJarast, YTo F3pQPeKTUBHAS Macca 3JIEKTPOHA B 000UX
cllydasiX paBHa Macce CBOOOIHOTO IEKTPOHA.

2. BeIuyuCIUTE CHILY TOKA TEPMOIEKTPOHHON AIMUCCUU OT CEpeOPSHON MPOBOJIOKH IITMHON 5 ¢M
U IUaMETPOM 2 MM, HarpeTou 10 TeMIieparypsl 7.

3. Dueprus ®epmu kanusa Er = 2,1 3B, a anexkrponpoBogHocTh npu 7 = 0 K paBHa

o =1,6-107 OM~' Mm~!. PaccunraTs ¢ MOMOIBIO STHX JAHHBIX CPEIHIOIO JUTUHY CBOOOIHOTO

npo0era 3JeKTPOHOB IPOBOJAUMOCTH, ToJiaras m* = m .

AKP Ne4d «Onmuueckue, hpomosnekmpuieckue, KOHMAKmusle U mepmModieKmpuieckue
ABNEHUAN.

1. Haiitu nuHelHy10 BOCIPUUMYHUBOCTD U IUIIEKTPUUYECKYIO IPOHUIIAEMOCTh I'a3a CBOOOIHBIX
JIEKTPOHOB.

2. OnpeaenuTs JIMHEHHYIO TUIEKTPUUECKYIO MPOHUIIAeMOCTh B Mojienu JlopeHiia (Moaenu
TapMOHHYECKOTO OCIIMIIISTOPA).

3. HaiiTu nusnekTpuyeckyro NpoHUIAeMOCTh U KO3((UIUEHT MOTJIOMIEHUSI HOHHOTO KpUCTaIla.

Bueayoumopnas camocmoamenvuas paboma o0y4arowuxcs ocyujecmsiiemcs 8 6uoe u3yueHus
JUmMepamypvl no COOMeemcmeayowemy pazoeny ¢ npopadomKol Mamepuand u 6bINOIHeHUs
OOMAUIHUX 3A0AHUI.

Ilpumepnuie unousudyanvuvie domauinue 3aoanus (M/13):

HJ[3 Nel « Cummempusi u KpUCmaiiuieckoe cmpoeHue meepobix mejiy.

1. Jloka3aTp, 4TO B OECKOHEYHOI KPUCTAUINYECKOM perIeTKe BO3MOXKHbBI OCH CUMMETPHH JIUILIb
BTOPOT0, TPETHETO, YETBEPTOTO U IIECTOIO MOPSIIAKOB.



2. 3anucarh ¢ MOMOUIBIO0 UHAEKCOB MuJuiepa mI0CKOCTH, XapakTepu3yroluecss Hauooabien
IUIOTHOCTHIO YIIAKOBKH aTOMOB, B cTpykTypax: a) ['LIK; 6) OLIK. OTMeTuTh TaKkxe B 3TUX
IIJIOCKOCTSIX HAMPABIICHNS C MAaKCHUMAJIBHOM JTMHENHOM INIOTHOCTBIO PACTIONOKEHHS aTOMOB.
3. Cxoubko miockoctet Tuna {111} umeercs B kyOuueckux ctpykrypax? M300pa3uth 3tu
IJIOCKOCTHU Ha YepTexe.

HJ[3 Ne2 «Ocnoswt 30HHOU meopuu meepooco meay.

1. [Toka3atb, 4T0O BOJIHOBasK (QYHKIIMS 3JIEKTPOHA B IEPUOJUUECKOM MOJI€ KPUCTAJUIMYECKOMN
pELIEeTKH, 3aiCaHHas B MPUOIMKEHUN CUJIBHOM CBSI3U B BUJIE

¥, (1) = ﬁze""‘wn (r-1)
1

YIOBJIETBOPSIET yCiI0BHIO bioxa.

2. C noMOIIIbIO METO/1a CUJILHOM CBSI3U B MPHUOIMKEHNUN ONMKaNIIUX coceiel HalTu
SHEPTHIO JJICKTPOHOB B 30HE, 00pa30BaHHON U3 s-ypoBHs, B kpuctaie ¢ ['TIK pemerkoii.
[Toka3arb, 4To BOJIM3H LIEHTPa 30HbI bpuilItosHa H3039HEPreTHYeCKUe MOBEPXHOCTH
MPEACTABIISIIOT CO00M cephl.

3. Ucnonb3ys npuOiIMKeHne IOYTH CBOOOIHBIX AJIEKTPOHOB, BBIUUCIUTD SHEPTETHUECKYIO
11eJIb Ha TPaHUIle 30HbI bpuiuitosHa B 0JHOMEPHOM KPHUCTAJUIE, €CJIU MOTEHIIUAIbHAs SHEPT U

o 2wx
3JIEKTPOHA B IEPUOANIECKOM I10JI€ ONMCBhIBAECTCA QyHKIUEH V (x) =V cos ——.
a

HJ[3 Ne3 «DnekmponpoeooHocmb u KuHemudecKue s8ieHus 8 meepoom meien.

1. Tlo MeaHOI TPOBOJIOKE ¢ MIomIaabIo cedenns S = 0,001 cm? mpoxoauT Tok / = 20 A.
OueHuTh CKOpPOCTS Jipeli(ha IEKTPOHOB B AIEKTPUIECKOM II0JI€ U CPABHUTH €€ CO CKOPOCThIO
@®epmu ipu 7' = 0. Cuurare, 410 m* =m.

2. IIpn xomuHatHOM Temmnepatype 7T =293 K XOJUIOBCKas MOABMKHOCTD DJICKTPOHOB U
nocrosHHas Xojuia HaTpus pasasl 5,3 1072 M2 /(B-¢) u —2,5-10719 M3 /K,
coOTBETCTBEHHO. COIJIacyrOTCs JIM 3TU JAAHHBIE C IEKTPOIIPOBOJHOCTBIO HATPUS

0 =2,17-107 Om~! m~! mpu xomuaTHOI TemmepaType?

3. Iloka3ars, 4TO JaBJIEHUE NEKTPOHHOTO r'a3a B METAJLIE BBIPAKAETCS Uepe3 ero

2 F
KMHETUYECKYIO 3HEpPTuio £ cooTHoleHuem P = 37 rae ¥V —ob6beM Merania.

HJI3 Ned «Onmuueckue, homosnekmpuieckue, KOHMAKMHble U MEPMOIIEKMPUYECKUe
ABNEHUAN.

1. Ontuyeckue NOCTOSIHHBIE HEMPO3PAuHOro KyOM4eCKOro Marepuasia Ipy 3alaHHOM JTHHE
BOJIHBI A MOJKHO OIPENEINUTb, U3MEPss KOAPPUIUEHTHI OTPAKEHUS ISl yria MaJeHus ¢

JMHEIHO NOJIIPU30BAaHHOTO CBETA MPHU IUIOCKOCTAX MOJIIPU3ALNY, HapalieIbHON U
MEPIEeHIUKYIAPHON K TuIoCcKoCcTH najzenus. [lokazare, 4To 3TOT METO/] HE IPUTOJIEH IS @ ,
6nuzkoro k 0, 45 u 90 rpaaycos.

2. OnpenenuTh [UTMHY BOJIHBI U3TTy9EHUS, TIPH KOTOPOH CTAHOBSITCS MIPO-

3payHbIMU METaJlJIbl, HapuMep (a) Menp, (0) HaTpuil.

3. Haiitu ko3 puument otpaxeHust uisi METaUIOB Kak (DYHKIMIO YaCTOTHI (» Ma/Ia0Eero Ha
HEro M3JIy4yeHHs Ha ocHoBe TeopuH Jlpyne. PaccmoTpeTs ciienyromue npeaeabHble Cliydan: a)
Tw<<1; 0) 1<<tw<<tw,y; B) ©>>w,.



IIpunoxenue 2

«O1eHoYHbIe Cpeacrea AJid MPpoOBEACHUA l'lpOMe)KyTO‘lHOﬁ aTTreCcTanmumn»

a) HJIaHI/IpyeMLIe PeE3yJdbTaThbl oﬁyqem/m H OICHOYHBIC CpEACTBA JIA IIPOBECACHUSA
HpOMe)KyTO‘IHOﬁ aTrTreCcTalmu:

[lo maHHOM AMCHUIUIMHE NPELYCMOTPEHBI pa3iu4HbIe BHUABI KOHTPOJISI PE3YyIbTaTOB
o0yueHusi: TEeKYIIH KOHTPOJb (IpOBEpKa BHIMOJIHEHUSI 3aJaHHil), IPOMEKYTOUHbI KOHTPOJIb B
BHJIE TECTUPOBAHUS I10 Pa3Aeily U UTOTOBBII KOHTPOJIb B BUJIE 3a4€Ta.

CTpYyKTypHBI
1 DIIEMEHT

KOMIICTCHIIN
u

[Inanupyemsle
pe3ynbTaThl
00y4eHus

OneHouHbIE Cpe/ICcTBA

OIIK-1: CniocoGeH npuMeHATh pyHAaMeHTAJbHbIE 3HAHUS B 00/1acTH PU3NKH UIA
pelieHusl HAYYHO-HCCIeA0BATEeIbCKUX 32/1a4, a4 TAKKe BJIaJeTh OCHOBAMM NeAaroruKH,
HEe00XO0AMMBIMH VIl OCYLIECTBJICHHS NPENOAaBATEIbCKOMN AeATeJbHOCTH

OIIK-1.1

Ucnons3yer
3HAHUS
(bu3UIECKUX
3aKOHOB U
MIPUHITUTIOB,
MaTeMaTHYECKUU
ammapar s
OTIMCAHUS,
aHanm3a,
TEOPETUIECKOTO 1
AKCIIEPUMEHTAJIbH
oro
WCCTIe0BaHUs U
MO/ICTTUPOBAHMS
(bU3UYEeCKUX U
CHCTEM, SIBIICHHI
Y TIPOIIECCOB,
pelieHus: Hay4HO-
HCCIIEA0BATENBCK
WX 337249 U
npodeccuoHaIbH
BIX 33/1a4

Ilepeuens meopemuueckux 60npocos K 3auemy (¢ OUeHkoil):

1. CumMMeTpus ¥ TUIIBI KPUCTAJUIMYECKUX pelIeToK. Pemerku
bpase

2. Ypasuenue lUlpenunrepa 1 Kpuctajia.

3.Teopus u knaccudukaius SHEPTETHUESCKUX 30H B
Kpuctayax. 30Hbl bpuiuitosna. DnemeHTapHas Teopus
JIOKAJIbHBIX YPOBHEM.

4. OcCHOBHbIE NpPEJCTaBICHHUS O KBAaHTOBO-MEXaHHMYECKHUX
pacuerax B TEOPUU TBEPAOTO Tea.

5. Toueunsle 1e(PEKTHl U UX CIEKTPOCKOIINYECKOE
MIPOSIBJIEHUE

6. [IpumecHblie neeKThl U UX perucTpanus

7. TepmoauHamuka (pa3oBbIX IEPEXOJOB B KPUCTAIIAX

8. CraTucTuKa 3JIEKTPOHOB U JABIPOK B IPOBOJHUKAX U
ITOJIYIIPOBOJHUKAX. YpoBeHb Depmu.

9. 3aBUCUMOCTb OJIBUKHOCTH HOCUTENIEH 3apsaa oT
TEeMIIEpaTyphl.

10. Dddexr Xomna.

11. DnemeHTbI TEOpUM MTPOXOKICHUSI YCKOPEHHBIX YaCTHUI]
yepes BEIEeCTBO

12. Ontrueckue cBoiicTBa TBepAbIX Ted. CreKTpsl
MOTJIOLEHUS U OTPAKEHUSI.

13. Y®-cnexkTpockonus 1 aTOMHOE CTPOEHHUE TBEPIBIX TEI
14. PentrenoBckas (pOTO3IEKTPOHHAS CIIEKTPOCKOMHS
(POOC)

14. PentrenoBckas, (oTO3IEKTpOHHAs TUppaKus

16. Ckanupyromas TyHHenabHas Mukpockomnus (CTM)

17. ®oTo3NnEKTpUYECKHE CBONCTBA, IIOMUHUCIECHIINS B
TBEpAbIX TelaX, GPOTONPOBOIUMOCTh HOJIYIPOBOTHUKOB
18. KoHTaKTHBIE SIBJICHUS B IPOBOIHUKAX U
MOJIyNpoBoAHUKaX. KOHTaKTHast pa3HOCTh MOTEHIUAJIOB.
19. Tepmonanextpuueckue siBieHus. Ipdexrsr 3eedeka u
IlenbThe




CTpYyKTypHBI

o [Inanupyemsle
i DIIeMEHT
pe3ynbTaThl OrneHouHBIE CpEeACTBA
KOMITIETEHII!
00y4eHus
"
3Haer u 1. ITOTHOCTH MEAU, UMEIOIIEN TPaHEEHTPUPOBAHHYIO
MCTIOJIB3YeT KyOHMUecKyro pemerky, papHa 8,96 - 103 kr/m> . Berauciuts
3aKOHBI H 00bEM >JIEMEHTAPHOI SAYEHKH M aTOMHBIN Paguyc JUIs STOM
[pAHIHAIIEL, KPHUCTAILINYECKOH CTPYKTyphl. CKOJIBEKO aTOMOB COIEPKUTCS
METO/IbI 3
Bee 1m”.
MearoTuku u ) B 5 . 5
IpUMeHsieT - Beraucints 06beM 11epBoit 30Hb! bpuiiiiosha 1 1I0THOCTH
byHamerTansHpr | KBAHTOBBIX COCTOAHMI JUIS SNIEKTPOHOB B MPOCTOH
¢ du3HUeCKHe SHEpPreTUUecKoi 30He KpucTasia, umeromiero a) OLK
2
MaTtemarnieckie | PEMETKY; 0) I'lIK pemetky. JlnnHa pedpa 31eMeHTapHOTO
- Ky0a paBHa a.
MESK THCITILTHHAD 3. BBI;I/ICJ'II/ITB sHepruro OepMu 3IEKTPOHOB MPOBOJUMOCTH
Hble 3HaHus i | WPY A0COITIOTHOM Hyle TeMIepaTyph! /s HanI/I% U JIUTHS,
ocymecTaiehns | NO1ara, 4ro 3(1)(1)eKTHBHa6${ Macca JIEKTPOHa B 000HX
SX pPaBHA M B HOT KTpOHA.
[IETOIABATEBCK ZH}}’I%“ paBHa Macce CBOGOZIHOTO MMEKTPOHA
oif nesTenprocry | 4+ HAHTH THHEHHYIO BOCl'épI/II/IMIII/IBOCTI) U UBJIEKTPUUYECKYIO
[0 VueGHBIM g{plczIHHuaeMOCTL rasa cBo O?HL;Z( JJIEKTPOHOB.
MCLAIUIHHAM . [Ipunumast Bo BHuManue ['L] CTPYKTYPY Y 30710Ta,
BBIYUCIIATH TIOCTOSTHH HIETKH, aTOMHBIN PaJNyC U YU
«Du3mKay, ClI OCTOSIHHYIO pelle k8, aTo panuyc CII0
«ACTPOHOMHUS aTOMOB B 00beMe, paBHOM B 1 M. [110THOCTB 30710Ta paBHa
1,932 -10% kr/m3.
6 . OLEeHUTH CPEIHION0 TNIOTHOCTD AJIEKTPOHHBIX COCTOSIHUM B
OIIK-1.2 IIOCJIEAHEN 3aII0JIHEHHOW 30He IUPUHOU AE niia 1 Mok

noHHoro kpucramia: a) KBr, y kotoporo AE = 0,55 3B, KI,
KF, y kotoporo AE =1,553B.

7. BBIUACIUTE CUITy TOKA TEPMOIEKTPOHHON S3MUCCUH OT
cepeOpsTHOM MTPOBOJIOKU UTMHOW 5 CM ¥ IMAMETPOM 2 MM,
HarpeTou 10 TeMneparypsl 7.

8. OnpenenuTh TMHEHHYIO AUAIEKTPUUECKYIO
IIPOHULIaeMOCTh B Mojenu JlopeHua (Moaenu
TapMOHHYECKOTO OCIIMIIISITOPA).

9. Kpucramr nunka umeet ['TIY cTpykTypy ¢ NOCTOSIHHBIMHU
a=2,66-100"vM u ¢=495-10"1 . Borunciurh 006bem
2JIEMEHTAPHOU SYEHUKHU TaKOM CTPYKTYpPBI U MTOJITHOCTh LIMHKA.
10. HaliTu yncino KBaHTOBBIX COCTOSIHUM JIJISl AJIEKTPOHOB B
HEBBIPOXKIEHHOM dHEPreTHYecKol 30He KpUCTalIa,
MMEIOLIEro MPOCTYI0 KyOMUECKYIO PEIIETKY C TapaMeTpoM a
1 o0ovem L.

11. DOueprus ®epmu kamust Ep =2,13B, a

3JIEKTPOIIPOBOAHOCTh Ipu T = 0 K paBHa

o=1,6-107 Om~ ! m~!. Paccuurars ¢ MOMOIIIBIO STHX
JAHHBIX CPEIHIOI0 JUTMHY CBOOOHOTO MpoOera 3JIeKTPOHOB

MIPOBOJMMOCTH, TIoJlarast m”™ = m .
12. HaiiTn [uaieKTpUYecKyro IPOHHUIIAEMOCT U
K03(h(UIMEHT NOIIONIEeHNUsSI HOHHOTO KpUCTAJLIA.




CTpYyKTypHBI
1 DIIEMEHT

KOMIICTCHIIN
n

[Inanupyemsle
pe3ynbTaThl
00y4eHus

OneHouHbIE CpeIcTBA

OIIK-4: CnocobeH onpenesith cepy BHeAPEHUS Pe3yJbTATOB HAYYHBIX HCCJIeI0BAHUI
B 00J1aCTH CBOeil MPoecCHOHAIBLHOM 1eATeJIbHOCTH

OIlK-4.1

OrneHuBaet
JIOCTOMHCTBA U
HEJIOCTaTKH,
pe3yJbTaT CBOEH
NEeSITETFHOCTH,
3HAET JTaIlbl
BHEJIPCHHUS
pe3yJbTaToB,
MIPE3EHTYET CBOE
HCCIIEIOBaHUE,
BBIOMpAET Win
npearaer
BO3MOJKHBIE
BapUaAHTHI U
chepsl BHEAPECHUS
pe3yIbTaToB
Hay4HO-
HCCIIEIOBATENIbCK
OH JeSATENTbHOCTH
B CBOEH
npodeccuoHanbH
ol o01acTy,
nMeeT
IIpe/ICTaBICHHUE O
TpeOOBAHUAX K
COIMPOBOKIAIOIIIE
1 TOKyMEHTaluu

1. Jloxa3aTp, 4TO B OECKOHEYHOIN KPUCTAJUIMYECKOM perieTke
BO3MOYHBI OCH CUMMETPUH JIHUILb BTOPOTO, TPETHETO,
YETBEPTOr0 M IIECTOTrO MOPSIKOB.

2. Iloka3atb, 4TO BOJIHOBasK (YHKIIHS 3JIEKTPOHA B
MEPUOIUUYECKOM [10JI€ KPUCTAJUIMYECKOHN PElIeTKH,
3aMnycaHHas B IPUOIMKEHUN CUJIBHOM CBSI3U B BUJIE

W, (1) = ﬁze""‘wn (r-1)
1

YIOBJIETBOPSIET yCiI0BHIO bioxa.

3. ITo MmegHOM MPOBOJIOKE € IUIOMIAABI0 CEUCHUS

S =0,001cm? npoxoaut Tok I =20 A. OLEHUTh CKOPOCTh
npeiida JIeKTPOHOB B 3JIEKTPUUECKOM TI0JIE U CPAaBHUTH €€ CO
ckopocthto @epmu ipu 7' = 0. Cuurarp, 9t0 m* =m.

4. Ontuyeckue NOCTOSIHHbIE HEMPO3PAUYHOTo KyOHM4ECKOTro
MaTepuaia npy 3aJJaHHO! JUIMHE BOJIHBI A MOHO
OTPENENUTh, U3MePsIs KO3(DPUIIMEHTHI OTpaXKEHUS IS yriia
MAaJEeHUsS ¢ JIMHEHHO MOJIIPU30BAHHOTO CBETA IIPU
IJIOCKOCTSAX MOJISIpU3alvy, apauieIbHON 1
MEepIeHIUKYIAPHOH K TuiockocTH najenus. [lokaszare, 4yto
ATOT METOJT He IPUTOJCH s @, 0ym3koro k 0, 45 u 90
IpaaycoB.

5. 3anucarh ¢ TOMOIIbIO HHIEKCOB Muiiepa miocKoCTH,
XapaKTepHu3yrolecs HanOoJIbIIeH MJIOTHOCTHIO YIAaKOBKH
aToMoB, B cTpykTypax: a) ['TIK; 6) OLIK. OTMeTuThTaKKK B
ATUX IJIOCKOCTSAX HANIPABJICHHUS] C MAKCUMAJIBHOM JINHEHHO N
IJIOTHOCTBIO PACIOJIOKEHUS aTOMOB.

6. C nomo1pi0 MET0/1a CUJIBbHOM CBSI3U B MPUOIMKEHUN
OJKaUIIUX COCeIel HaWTH SHEPTUIO DJIEKTPOHOB B 30HE,
oOpa3oBaHHOM U3 s-ypoBHs, B kpuctaie ¢ I'IIK pemerkoii.
[Tokazatb, 4To BOJIM3H LIEHTpa 30HbI bpuiuosna
M309HEPreTHYECKHUEe MOBEPXHOCTH MPEJICTABIISIIOT COO0M
cdepsl.

7. IIpn xoMHaTHOM Temnieparype T =293 K XoJioBcKas

IMOABWKHOCTDB DJICKTPOHOB M IMOCTOSAHHASA XoJuia HaTpHA
paBHEI 5,3-1073 M2 /(B-¢) m —2,5-1071% M3 /Ku,

COOTBETCTBCHHO. COFJ’IaCYI-OTCSI JIKM 3TH JAHHBIC C

MEKTPOTIPOBOAHOCTHIO HaTpus ¢ = 2,17 -107 Om~ ! m~!

npu
KOMHATHOU Temriepatype?

8. Onpenenutsb JUIMHY BOJHBI U3JTy4EHUS, IPU KOTOPOM
CTaHOBSTCS MPO-

3payHbBIMU METaJLJIbl, HapuMep (a) Menp, (0) HaTpuil.

9. Cxouibko mockoctedt Tuna {111} umeercs B kyOnueckux




CTpYyKTypHBI

o [Inanupyemsle
i DIIeMEHT
pe3ynbTaThl OrneHouHBIE CpEeACTBA
KOMTIETCHITH
" 00y4eHus

cTpykTypax? M300pa3uTh 3TH INIOCKOCTH HA YEPTEXKeE.
10. Ucnonb3yst mpubIMKeHne MOYTH CBOOO HBIX
3JIEKTPOHOB, BEIYMCIUTh SHEPTETUYECKYIO 1IEJIb Ha IPaHULe
30HbI bpusuitosHa B 0IHOMEPHOM KPHUCTAILIE, €CIH
MOTEHIIMATIbHAS SHEPT Ul 3JIEKTPOHA B TIEPHUOAUYECKOM T10J1€

N 27X
onuceiBaeTcs Gynkumei V(x) =V, cos—-—.

a

11. IToka3zaTp, 4TO AaBJIEHUE FJIEKTPOHHOTO Ta3a B METaJIE
BBIPAYKAETCS UePE3 €ro KNHETUUECKYIO SHEPTHUI0 £

2 FE
COOTHOILIIEHHEM P = 37 rae ¥V — o0beM MeTasia.

12. Haittu ko3¢ duunueHT oTpaxkeHus Ui MEeTalIoB Kak
(YHKIHMIO 4aCTOTHI ( Ta/Ial0IIEro Ha Hero U3JIydyeHus Ha
ocHoBe Teopuu [pyne. PaccMoTpers ciienyromue
IpeeNbHbIE Cly4an: a) 7o <<1; 0) | <<7w <<7tw,; B)

co>>a)p.

0) [lopsinok npoBeieHUsI MPOMEKYTOUHOM aTTeCTALMH, IOKA3ATEJIH U KPUTEPHUHU
OlleHMBAHMUS:

[IpomexyrouHas arrecTanus 1no aucuuiinHe « Teopust TBEpAOTo Teaa» BKIOYAET
TEOPETUYECKUI BOIPOC, MO3BOJISIOIINNA OLIEHUTh YPOBEHb YCBOEHUS O0yUYaIOUIMMUCS 3HaHUH, U
OJIHO MPAKTUYECKOE 3a/1aHNE, BBISBIIAIONIEE CTEIIEHb C(POPMUPOBAHHOCTH YMEHUN U BiIaJICHUH.
3aueT 1o JaHHOW JUCLMILIMHE POBOJUTCS B YCTHOM (hopMe M0 3K3aMEHAI[MOHHBIM OujieTaM,
KQKJIbIM U3 KOTOPBIX BKJIFOYAET | TEOPETUYECKHUI BOIIPOC U OJJHO MPAKTUYECKOE 3aJaHUE.
Iloka3aTenu M KpUTEepUM OLIECHUBAHUSA TEOPETHYECKOI0 BONPOCA U MPAKTHYECKOI 0
3a/IaHUA:

— Ha OLEHKY «OTJMYHO» (5 0aiioB) — 00yJaromuiicss JIeMOHCTPUPYET BICOKUH YPOBEHb
Cc(OPMHPOBAHHOCTU KOMIIETEHIIMI, BCECTOPOHHEE, CUCTEMAaTUYECKOE U TIIyOOKO€E 3HaHUE
yueOHOT0 MaTepuana, CBOOOJHO BBINOIHSIET IPAKTUUECKOE 3aJaHUE, CBOOOIHO OTIEpUPYET
3HAaHUSIMHU, YMEHUSIMH, IPAMEHSET UX B CUTYAIUSX TTOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «X0po1o» (4 Oaiia) — o0yJaromuiics: 1eMOHCTPUPYET CPEAHHUM YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHLIMI: OCHOBHBIE 3HAHUSI, yMEHUS OCBOEHBI, HO JIOMYCKAIOTCS
HE3HAYUTEJIbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHECHUS IPU aHAIMTUYECKUX ONepalusX,
NepeHoce 3HaHUM U YMEHUI Ha HOBbIE, HECTAHIAPTHBIE CUTYALIUH.

— Ha OLIEHKY «yJA0BJIETBOPUTEIbHO» (3 Oaia) — o0yyaronuiicss 1eMOHCTPUPYET MOPOTOBBIN
ypOBeHb C(HOPMHUPOBAHHOCTU KOMIIETEHLIUN: B X016 KOHTPOJBHBIX MEPOIPUATUN JOIMYCKAIOTCS
OLIMOKY, MPOSIBISETCSI OTCYTCTBUE OTJIENbHBIX 3HAHUN, YMEHUH, HABBIKOB, 00yUaroLIuiics
WCTIBITHIBACT 3HAUNTEIbHBIC 3aTPY/THCHUS TIPH OTIEPUPOBAHNY 3HAHUAMHU M YMEHUSMH TIPU MX
[IEPEHOCE Ha HOBBIE CUTYaLUH.



— Ha OLIEHKY «HeY0BJIeTBOPUTEJbHO» (2 6ayuia) — oOydaromuics JeMOHCTPUPYET 3HAHUS HE
6osee 20% TEOpETUIECKOTO MaTepuaa, JOMYCKaeT CyIIIECTBEHHbIEC OMMOKH, HE MOXKET
MOKa3aTh UHTEIUICKTYaJIbHbIC HABBIKM PEIICHHUS IPOCTHIX 3a/1a4.

OreHKa «Hey10BJIeTBOPUTEIbHO» (1 6amT) — HE MpeTyCMOTpEHa.

IIpuiaoxenne 3

[Ipy BBINOJNHEHWH JIOMAIHETO 3aJaHUs PEKOMEHIYETCS CJIEIOBaTh CIEAYIOLIEMY
001IeMy aJITOPUTMY:

1. IlpopaboTaTh KOHCIIEKT JICKIMM Ha TMPEIMET BBISABJICHHUS HEMOHSATHBIX MOMEHTOB
TEMBI.

2. B ciyvae Hanuuus HETIOHATHBIX MOMEHTOB C()OPMYIIUPOBATH BOMIPOCHI.

3. HailTu © U3yuyuTh JONOJIHUTENbHBIA Marepual IO TEeME, HCIOJIb3Ys
PEKOMEH/IOBAHHYIO JIUTEPATYPY U IEKTPOHHBIE PECYpPCHI yueOHBIX ITOcoOuii B ceTu IHTEpHET.

4. OTBETUTH HA BO3HUKIIINE B XOJI€ U3YUYCHHS TEMBI BOIIPOCHI.

5. BbImucaTe TPAaKTOBKM OCHOBHBIX IMOHSTUM, 3aKOHOB, NPUHUMIOB U T.II. MO TEME
JICKIUH.

6. M3 mepeuHs BOMPOCOB K 3a4eTy BHIOPATh T€, KOTOPBIE OTPAKAIOT COJEpPKAHHE
JICKIUH.

7. HaliTi OTBETBI Ha 3TH BOIIPOCHI B TEKCTE JICKUUW U IOTIOJTHUTEIBHOM MaTepHUae.

8. OdopmMuth MaTepuaa B TUCbMEHHOM BH/JIE



