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1IMMOACHUTEJIBHASA 3AITUCKA

1.1 Heasb aucuuniaunbl: M3ydenue nucruruinnbl «Pusnka TBEpIOro Tena» ((husnka KoH-
JEHCUPOBAHHOTO COCTOSIHMSI) OPUEHTUPOBAHO HA IOJIYYEHHME CTYACHTaMU OCHOBOIIOJIAraroIInX
MPEJICTaBICHUI 00 OCHOBHBIX MOAXO0JaX K ONMHUCAHUIO PealbHBIX (PU3MUECKUX MPOIIECCOB U SIB-
JIEHUH B TBEpPABIX TeJaX KaK Ha KJIACCUYECKOM, TaK U Ha KBAHTOBOM YPOBHE.

1.2 Mecto qucuumiannbl B cTpykrype OOIl: Quciunnmna «Pu3nka TBEPJOTO TeEay
OTHOCHTCS K JUCHUIUIMHAM 00s3aTeNbHOM yacTu (4acTu, (GOpMUpPYyeMOil ydacTHUKaMH 00pa30-
BarenbHbIX oTHOIIEeHMH) O610ka b1 (b1.B.03./IB.01), mocne uzy4deHust OCHOB TeopeTHYeCcKou (hu-
3MKH U SBJISIETCS. KyPCOM IO BBIOOPY CTYACHTOB.

1.3 IncuuniinHa HanpaBJjieHa Ha ()OPMUPOBaHHUE CJeYIOIIMX KomneTeHumnii: [TK-2:

- TIIK-2. CnocoGeH oCymIecTBIATh MENAarornyecKyro JesSTeNbHOCTh MO MPO(UIBHBIM
npeaMeram (JUCHMILIMHAM, MOJIYJISIM) B paMKax MpOrpaMM OCHOBHOT'O OOIEro U CpeaHero o0-
ero o0pa3oBaHusl; UHIUKATOPAMU JIOCTHKECHHUSI KOTOPOl SBISETCA:

e [IK-2.5 IlpumMeHsieT MaTeEMaTUUECKUH SA3bIK KaK YHUBEPCAIbHOE CPEJICTBO MOCTPOEHUS
MO/JIEJIH SIBJICHUA, ITPOLIECCOB, /ISl PEHICHHS MPAKTUYECKUX U SKCIIEPUMEHTAIBHBIX 33]1a4, SMITU-
pUYECKOM IIPOBEPKU HAYYHBIX TEOPUH.

1.4 TlepeyeHb MIAHMPYEMBbIX pe3yJIbTATOB 00y4eHusi. B pe3ynbTare u3yueHus AUCIIU-
IUTMHBI CTYAEHT JOJIKEH

- 3HATH:

® COBPEMEHHBIEC MPEACTABICHUS O MPUPOJEC OCHOBHBIX (PM3UUYECKUX SIBICHUU, O IPUYH-
HaX UX BOSHUKHOBEHMS U B3aUMOCBS3H;

® OCHOBHbIC IOHSTHS U TEOPUH, OMMCHIBAIOLIUE COCTOSHUE (PU3MUECKUX OOBEKTOB U
MPOTEKAOIIKe B HUX (PU3MUECKUE TPOIECCHI;

® MaTeMaTHYeCKHE METO/bI, TO3BOJISIONINE aJeKBATHO OMUCATh U OOBSCHUTH MPOTEKa-
HUE JTI000T0 KOHKPETHOTO (PU3MUECKOT0 MPOoIiecca HiTH SIBICHUS;

yMeThb:

® [IPUMEHATH PU3NYECKHUE 3aKOHBI JJIs PEIICHUS MPAKTUYECKUX 3a/1a4;

® BBICNUTH IJIABHOE COJIEpP)KaHUE HCCIeNyeMOoro (U3NYecKOro SIBJICHHS U BbIOpaTh
a/IeKBaTHYIO (PM3MYECKYI0 MOJIEIb €ro ONHCAHMsI, MO3BOJIAIONIYI0 PAacCUUTaTh aJIeKBaTHbIE Xa-
PaKTEpPUCTUKH;

®  HCIIOJIb30BATh 3HAHUS (PyH/IaMEHTAIbHBIX OCHOB U METOJIOB TEOPETUUECKON (PU3UKHU B
OCBOCHMHU YK€ MMEIOLIUXCS M B CO3/aHUM HOBBIX MOJXOJIOB K MpobiaemMaM IpodeccnoHaIbHON
JeSITEIbHOCTH.

BJIAJIETh:

® [PaKTUYECKUMH HaBBIKAMH DEIIECHUS KOHKPETHBIX 3a7ad MpoQecCHOHATbHOU [es-
TEIbHOCTH;

®  METOJI0JIOTHEN MPOBEAEHUS TEOPETUUYECKUX UCCIIEI0BAaHUIN

®  METO0JIaMH BBINOJIHEHMSI UCCIIEI0BATENIbCKUX Pa0oT.

1.5 O6mas TpyaroeMKoCTh IMCHUIIMHBI «DU3MKa TBEPAOTO TENla» COCTABIsET 2 3a-
yeTHbIX equnuil (nanee — 3E)(72 gaca):

1.6 O0bem AMCHMIIMHBI M BUABI Y4eOHOI 1esiTeIbHOCTH

O0beM TUCHUILIMHBI U BU/IbI Y4eOHOl 1esiTeJTbHOCTH (04Has (popma o0yueHust)

Bup yyeOHo#i padoThI Bcero uyacos Cemectp 10

OO61mas TpyA0eMKOCTh 72 72

AyIUTOpPHBIE 3aHATHS 36 36




Jlexmun 14 14
[TpakTrueckue 3aHATHS 22 22
CamocrositenpHas pabora 36 36
By utoroBoro KOHTposist 3auer
2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE
2.1 Ounas ¢popma 00y4eHuUs
Y4eOHO-TeMaTHYeCKHMil IJIaH
AyIMTOpHBIE 3aHATHS Camocrosi-
HaumenoBanue Bcero
Ne IIpakTnyeckue | TeJbHAsA
TeM (pa3aesioB) 4acoB Jlexkuun
3aHATHA padora
1.
BBenenue 2 1 - 1
2. | Teopus kpUCTaNIMYECKOM pe-
METKU 12 2 4 6
3.
30HHAs TEOPUSI KPUCTAIIIOB 12 2 4 6
4.
CrarucTtuka HocuTesel 3apsaa 8 2 2 4
5. | Kunernyeckue siBieHus B KpU-
cTajuiax 12 2 4 6
6. | MaruuTtHsble CBOIiCTBa BeLIe-
CTBa 12 2 4 6
7.
CBepXIIpOBOJIUMOCTh 6 1 2 3
8.
Pa3mepnbie adpdexto B OTT 8 2 2 4
3auer
HUTOTo 72 14 22 36
NuTrepakTHBHOE 00YyUeHHE MO JUCIUIJIHHE
HaumeHoBaHnue Bup Dopma Koa-
Ne HHTEPAKTUBHOIO BO
TeM(pa31eJ10B) 3aHATUA
3aHATHS 4acoB
1. | MexxaroMHOE ¥ MEXMOJIEKYJIIPHOE B3aMMO- Jlexk. Jlexuus- 24,
JEHUCTBUE U SHEPIUsl B KOHJACHCUPOBAHHBIX CHU- JUCKYCCHUS
CTEMaXx.
2. | TpaHCHSIIIMOHHAS CHUMMETPUS KpHCTaJLTHYe- mp. PaGota B ManbIx 24,
CKOH PEIIETKH. rpynnax
3. | DIEKTPOH B MEPHOAMYECKOM TI0JI€ KPUCTAJIIHU- Jlek. Jlexuus ¢ omu6- 24,
YECKOM PEIIETKH. KaMH
4. | lnHamuKa 3JIEKTpOHA B KpucTayuie. Merox 3¢- mp. Merton keiicoB A S
(hexkTuBHON Macchl. JIbIpOYHbBIE COCTOSIHHUSL.
5. | TemmepatypHast 3aBUCHMOCTHh KOHIICHTPAITUH Texms-
HOCHTENEH B COOCTBEHHBIX M IPUMECHBIX MOJTY- Jlek. 24,
JICKYCCHSI.
MIPOBOTHUKAX.
6. ®DoTONPOBOAUMOCTL NONYNPOBOAHNKOB. ek Ip. Pa0doTa B MaIbIxX 24.
Xonna. TepmoanekTpuyeckue IBNEHUS B MeTannax
n nonynpoBoaHUKax. prHHaX
7. | lmamarseTr3M CBOOOHOTO JICKTPOHHOTO Ta3a. Jlek. Jleknus- 24,
CnuHoBblii napamaraerusm. 3akoH Kropu. @ep- JIUCKYCCHSL.




POMarHeTH3M.

8. | OcHOBHBIC OMBITHBIC (HAKTHI. DICKTPOIMHAMHU- Jlek. Jlexmus ¢ omuo- 2y.
Ka CBEPXIIPOBOJHUKOB. JIEMEHThl TEOPHUH KaMmu
CBEPXMPOBOAMMOCTH. TyHHENbHBIH 3(DdeKkT B
CBEPXMPOBOIHUKAX.

HUTOI'o 16

3 COIEP’KAHME TEM (PA3/EJIOB)

TEMA 1. BBEJIEHUE.

MekaToMHOE U MEXMOJIEKYJIIPHOE B3aUMOJECHCTBUE U JHEPrUs B KOHIACHCUPOBAHHBIX CHUCTE-

Mmax. TemoBoe ABMKeHHE. AnadaTuyeckoe NMpUOIMKEHHE. Y OPSAJ0UYeHHOE U HEYHOPSA0UYeH-

HOE COCTOSIHUS.

TEMA 2. TEOPUS KPUCTAJIJIMYECKOU PELIETKU.

TpaHCIAMOHHAS CUMMETpPUsI KpUCTAUTNIecKoi pemerku. OOparHas pemerka. Judpaxmus Ha

uaeansHoi pemerke. 3oHbl OpwntodHa. Jlegektsl pemerku. JuHamuka pemerku. ['apmonnye-

ckue npubamxeHus. Ynpyroctb. HopmanbHble konebanusi kpucrauia. KBantoBanue koseba-

HUM, (OHOHBI. DHEPreTHUECKU CreKTp (POHOHOB. TEmI0eMKOCTh KPUCTATUITMUECKON PEIIeTKH.

Mogenu Ditnmureitna u Jlebas. Ponp anrapmonnsma. TemioBoe pacimmpeHue W TEIIONPOBO/I-

HOCTb KPUCTAJNIMYECKON PEIIETKH.

TEMA 3. 30HHAA TEOPUA KPUCTAJIJIOB.

DNEKTPOH B MEPUOJUYECKOM IOJIe KpUCTaUIMueckoi pemietku. Teopema broxa. [Tpubnmkenue

cinaboii cBszu. [IpubnmxkeHne cUIbHOM CBSI3U. 30HHBIM YHEPreTUYECKUI CHEKTP AJIEKTPOHOB B

kpucrtauie. KBaHTOBbIE UKCIa 3JIEKTPOHOB B KpucTaiie. M3osHeprernueckue noepxuoctu. Ju-

HaMHKa JJIEKTPOHA B KpucTaiuie. Meron 3¢ pexTuBHOI Macchl. [IpIpodHbIE COCTOSHHUS.

TEMA 4. CTATUCTUKA HOCUTEJIEU 3APSJIA.

OnekTpoHbl B MeTajuiax. [loBepxHoCcTh @epMU. DNEKTPOHBI U JBIPKU B HEBBIPOKACHHBIX MOJTY-

IIPOBOJIHUKAX.

TEMA 5. KUHETUYECKWE ABJIEHUA B KPUCTAJIJIAX.

Kunetnueckue KodQpGUIUEHTH. DIEKTPO- U TEIUIONPOBOJHOCTh METAJUIOB. TemmeparypHas 3a-

BHCHUMOCTb 3JIEKTPOIPOBOAHOCTH. 3akoH Buaemana-®panua. DaeKTpOIpOBOJHOCTh OJHOPOA-

HBIX MOJIyIIPOBOAHUKOB. TemneparypHas 3aBUCUMOCTD ITIOJBHYKHOCTH HOCUTENEH U IPOBOAUMO-

ctu. HeotHOpOIHBIE MOTYIPOBOJHUKH, P-N IEPEXOL.

TEMA 6. MATHUTHBIE CBOMCTBA BEIIIECTBA

JunamMarseTusM CBOOOJHOTO 3JIEKTPOHHOTO raza. CnuHOBBIA TapamarueTusMm. 3akoH Kropw.

®eppomarnetusm. MonekynspHoe none Belicca. OOMenHoe B3aumoneiictue. deppomaruut-

HbIE€ JOMEHBI. DHEprusi aHu30Tpomnuu. JlomeHHas creHka. AHTHGeppomMarHeTUku. depputsl.

TEMA 7. CBEPXTIPOBO/IUMOCTE.

OcHOBHBIE ~ ONBITHbIE (DAKTHI. DJIEKTPOJUHAMUKA CBEPXIIPOBOJHUKOB. DJIEMEHTHl TEOPHUU

CBEpXIPOBOAMMOCTH. TyHHENbHBIN 3PPEKT B CBEPXIPOBOAHUKAX.

TEMA 8. PASMEPHbBIE S®®EKTHI B ®U3UKE TBEPJOI'O TEJIA. ITpuunHsl, npuBoas-

niMe K pasMepHbIM 3¢ dekTaM B TBEpAbIX Tesax. BrnusHue pazmepa Ha GOHOHHBIN CIIEKTp TBEp-

JI0TO Tea.

4 METOAUMYECKHUE PEKOMEHIALIMU (YKA3ZAHUA) JIA CTYAEHTOBIIO U3Y-
YEHUIO JUCHUIIVIMHbI

I[I/ICLII/IHJII/IHa npeaycMarpuBacT pa60Ty Ha JICKIUAX U MMPAKTHYCCKUX 3aHATHAX. ITo oxon-
YaHUHU KaXAOTO 3aHATHUA CTYACHTBI IMOJYyYarOoT JOMAIIHEC 3aJaHUEC, KOTOPBIC BKIIIOYAIOT HC-
CKOJIBKO BOIIPOCOB U/AIIH PaCUYCTHBIX 3a1a4 Y/WJIH TECTOBBIX 3aJJaHU.
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Jl1st oTIepaTUBHOTO KOHTPOJISI YCBOCHUST yUeOHOTO MaTepuaia MPOBOIUTCS OMPOC Y JOCKH.
YpoBeHb YCBOEHUS Pa3leiioB Kypca OLIEHMBAETCSA C IOMOILBK) TECTOBBIX 3aJaHuil. B KoHIE
Ka)JIOTO ceMecTpa MPOBOIUTCS 3aUeT U/WJIH IK3aMEH.
I[HSI H3YUYCHUS 3alVIaHUPOBAHHBIX TCM U MPOBCACHUSA IMPAKTHYCCKUX 3aHATHHI HCIIOJIb3Y-
I0TCSl Y4eOHbBIE IIOCOOWSI, HAITMCAaHHBIE TPENOIaBaTeIIMUA KadeapHl.
[TocTpoenne Kypca MO3BOJISET UCIIOIB30BaTh B OOYYCHUH OTNEPAllMK MBIIUICHHS: aHAIU3,
CHHTE3, CPaBHEHHE U aHAJIOTHIO, CHCTEMATH3aINI0 U 0000IIEHHE.
Db dexkTrBHOCTH M3yUEHUST Kypca OOECIeUMBACTCS MPABUIBHON OpraHu3alreld caMoCTOsI-
TENLHON pabOTHI, AITOPUTM €€ BhIpadaThIBacTCsl B paboTe ¢ Y4eOHOM 1 CIIPaBOYHOM JIUTEPATYPOI.

Y4eOHO-MeTOAMYECKOE 00ecTiedeHHe CAMOCTOATEILHON padoThI
CTY/A€HTOB MO IMCUMUILINHE

KoumuectBo
D opMbI/BH/IBI Tacos, B
HaunmeHnoBanme . COOTBETCTBHH €
Ne CaMOCTOSITEILHOMN
pa3naesa (TemMbl) yueOHoO-
padoTbl
TeMATHYEeCKHM
IUIAHOM
1. IToaroroBka Kk MpakTUYECKUM
Teopus KpUCTAIIMYECKON PEIIETKH | 3aHATHIM 4
2. [ToaroroBka K MpakTUYECKUM
30HHast TEOpHs KPUCTAIUIOB 3QHSTHAM 6
3. IToaroroBka Kk MpakTUYECKUM
Craructuka HOCUTEIIeH 3apsia 3aHATHAM 6
4. Kunernueckue siBineHus B Kpuctail- | IToAroToBka K NpaKTHYECKHM
Jax 3AHATHIM 6
5. [ToaroroBka K MpakTUYECKUM
MarHuTHbIE CBOMCTBA BEIIECTBA 3aHSITHSIM 4
6. IToaroroBka Kk MpakTUYECKUM
CBepXIIpoBOJIUMOCTh 3aHATHAM 4
7. [ToaroroBka K MpakTUYECKUM
Pasmepnbie a3pdextsl B DTT 3aHATHAM 6
UTOIro 36

5 IPAKTUKYM IO JMCIIUIIVIMHE

Tema 1. Teopusi KpUCTAIUITMUECKON PEMIETKH.

Kpucrammmzanus. Kpucrannmmyeckas pemerka. Tumsl pemerok Maaexcel Mumnepa. Cummerpust
pemetku. [ledektsl pemerku. Hopmanbubie konebanus kpuctawia. @OHOHBI. JHEPTETUUECKUI
crexkTp poHOHOB. TerIoeMKoCTh KpUcTaJuIMuecko peretku. Moaenu Diinireiina u Jlebast.
TennoBoe pacmMpeHne U TEIIONPOBOAHOCTh KPUCTAIUIMYECKON penieTKy. Pemenne 3aaay:
[1,7.8] (44)

Tema 2 30HHas TeOpHs KPUCTAIIIIOB.

DIIEKTPOH B MEPUOIUYECKOM I10JI€ KPUCTAIIMYECKOH pemeTku. Y paBHenue Ipenunrepa. [pu-
ommkenue cnaboii u cunbHOH cBsizeil. @ynkuus broxa. 3ousl bputosna. 30HHbIN SHEpreTHye-
CKU CHEKTp 3JIEKTPOHOB B kpuctasuie. Kinaccudukanus TBEpAbIX Tel IO XapaKTepy dHEPreTH-
YeCKUX 30H. J[MHaMuKa JBM>KEHUS 3JIeKTPoHOB. MeTo 3 dekTrBHOM Macchl. Pelienue 3a1ay:
[1,7.8] (44)

Tema 3 CraTuctuka HocuTesel 3apsaa

CrniocoObl omnucaHusi COCTOSIHUSL HOCUTENEH 3apsoB cucTeMbl. BrIpoKIeHHbIE U HEBBIPOXKICH-
HBIE KOJUIEKTUBBI. UUCIIO COCTOSTHUN i1 MUKpodacThll. DyHKIUS paclpenesIeHust JUIsl HEBBIPO-
)knaeHHoro raza. Crarucruka ®epmu-lupaka u boze-Ditnmreitna. [IpaBuino cratuctuueckoro
ycpenHenus. Pemenwue 3amau: [1,7,8] (2 u)




Tema 4 Kuneruueckue sBJI€HUS B KPUCTAIIIAX.

Kiaccuueckast Teopusi 31€KTpONPOBOJHOCTH B MeTayuiax. HemoctaTku naHHOM Teopuu. 3aKoH
Bunemana-®panna. TemmoeMKOCTs W TEIJIONPOBOJHOCTh METAJJIOB. DJIEMEHThl KBAHTOBOM
MPOBOAMMOCTH METAJUIOB. DJIEKTPOTPOBOJIHOCTh COOCTBEHHBIX U MPUMECHBIX MOIYIPOBOHU-
koB. TemmnepaTypHas 3aBUCUMOCTb MOABMKHOCTH HocuTeneil. OTcryruienue ot 3akona Oma.
Pemienne 3amay: [1,7,8] (4 9)

Tema 5 MarauTHEIE CBOMCTBA BEIIECTBA.

MarauTHBIE CBOMCTBA TBEPABIX TN U aTOMOB. [Ipupona nua-, nmapa-, u peppomarueruzma. dep-
puTbl. MaruuTHeIi pe3onanc. [ToHsTHE 0 KBaHTOBOW 3JEKTPOHUKE. ['anbBaHOMAarHUTHBIE U TEP-
MO3JIeKTpUUecKue siiieHus. Penenue 3amayq: [1,7,8] (4 1)

Tema 6 CBepXIpoBOANMMOCTb.

Hcropust OTKpBITHS CBEPXIIPOBOJAUMOCTH. XapaKTEPUCTUKHU CBEPXIIPOBOJHUKOB. Teopus cBepx-
npoBoAUMOCTH. [loTynpoBOAHUKOBBIE CBEPXIPOBOAHUKU. DOTONPOBOIUMOCTH TBEPIBIX TEII.
JIromunectieHms. Perienue 3amau: [1,7,8] (2 1)

Tema 7 Pazmepnsbie apdexto B DTT.

KoHTakTHBIC SIBIICHUS METAJUIOB U TIOIYIPOBOTHUKOB. DPU3NYCCKUE TIPULIUTIBI PAOOTHI TOTYIIPO-
BOJHUKOBBIX NMPUOOPOB, OCHOBAaHHBIX Ha P-N mepexone. [lonarue o Mukposnekrponuke. Buus-
HUE pa3MepHBIX d(H(PEKTOB HA MEXaHMYECKHE M KUHETHYCCKHE SBJICHUS TBEPJBIX Tell. PerieHue

3agad: [1,7,8] (2 9)

6 TUJJAKTUUYECKHUE MATEPUAJIBI 1151 KOHTPOJISI (CAMOKOHTPO.IST)
YCBOEHHOI'O MATEPHUAJIA

6.10H€H0‘{Hble CpeacCTBa, MOKA3ATEC/IN U KPUTCPUHA OLCHUBAHUS KOMIIeTeHI M it

HNHupaexc
KOMITE- Ouenounoe IMoka3arenun Kputepun oueHuBanusi
Cpe/ICTBO OLleHUBAHMS ¢()OpMHUPOBAHHOCTH KOMIIETEHIM I
TeHUHH
Huzkui KonnuecTBo nmpaBMIIBHBIX OTBETOB Ha BO-
(Hey1OBIETBOPUTENBHO)| npockl Tecta MeHee 60 %
IToporosslii KonnuecTBo NMpaBHIIBHBIX OTBETOB Ha BO-
K-2 Teer (YAOBJIETBOPUTENIBHO) | mpockl TecTa oT 61-75 %
ba3zoBb1it KonnuecTBo NpaBHIIBHBIX OTBETOB HA BO-
(xoporo) npockl Tecta oT 76-84 %
Bricoknii KonnuecTBo NMpaBHIIBHBIX OTBETOB Ha BO-
(OTIIMYHO) npockl Tecta oT 85-100 %
OTBeT CTyZICHTY HE 3aUUTHIBAECTCS €CIIH:
e 3ajaHue BBIIOJHEHO MEHEe, YeM Ha
IIOJIOBUHY;
Huskuit o CTyszeHT OoOHapy>KUBaeT He3HaHHE
(HEy IOBIETBOPHTEIEHO) 00JIbIIEH YacTH COOTBETCTBYIOLIETO Mare-
puana, JOMyckaeT OwmHUOku B (opmyinu-
PasnoypoBHe- POBKE OMpeJeNIeHu U MpaBWJl, HCKAXKaI0-
[1K-2 | BBIC 337a9U U M€ MX CMBICT, OECHOpSA0YHO H3Jaraer
3a/1aHus MaTepual.
3anaHue BBIIOJIHEHO OoJjiee, YeM Ha IMOJIo-
BUHY. CTyIeHT OoOHapyXUBaeT 3HaHHE U
IToporossrii NIOHMMAaHWE OCHOBHBIX TOJIOXKEHUH 3ajia-
(YIOBIIETBOPUTENBHO) | HUSA, HO:
e ll3naraer mMaTepuan HEMOJIHO U JOITyC-
KaeT HETOYHOCTH B OIpENEICHUH IOHS-




THH;

e He ymeer mocraTo4yHO TIIyOOKO H JI0-
Ka3aTeJIbHO 000CHOBATh CBOM CYIXKJICHUS U
IIPUBECTU CBOU IIPUMEDPBI;

e l3maraer mMaTepuai HENOCIEI0BATEIb-
HO W JONyCKaeT ONIMOKA B SI3BIKOBOM
0()OpMIICHHH U3TIaraeMoro.

ba3oBsrii (xopor1o)

3amaHue B OCHOBHOM BBINOJIHEHO. OTBETHI
IIpaBHUJILHBIC, HO:

e B orBete J0IMyHICHbBI MaJIO3HAYUTCIIb-
HbI€ OIIMOKU M HEJOCTATOYHO IOJIHO pac-
KPBITO COJEPKaHUE BOIIPOCA;

e He mnpuBenacHBl HIUIIOCTPUPYIOLIKE
IPUMEPBI, HEAOCTATOYHO YETKO BHIPAKEHO
00001aroIe MHCHNE CTYICHTA,

e Jlomymieno 1-2 Hegouera B mocienoBa-
TEIBHOCTH U SI3BIKOBOM O(OpPMIIEHUU U3-
JaragMoro.

Bricokwii (0TIM4YHO)

3aaHie BBINOJIHEHO B MaKCUMaJlbHOM
o0beme. OTBETHI MTOJIHBIE U NTPaBUIIbHBIE.

e CryAeHT MOJHO W3JIaraeT MaTepuall,
JIaeT MPaBWIILHOE OIpEIeNIEHNEe OCHOBHBIX
TTOHSATHH;

e OO0OHapyXHBaeT NOHUMaHHE MaTepHa-
Ja, MOKET OOOCHOBAaTh CBOM CYKICHHUS,
IPUMEHHUTh 3HAHUS Ha NpaKTUKE, NpHUBe-
CTH HEOOXOAUMBIE IPUMEDPBI;

e 3maraer marepuman IOCIEIOBATEIHHO
U TIPaBWJIBHO C TOYKH 3PEHHS HOPM JIUTE-
PaTypHOTO SI3BIKA.

6.2 HpOMe)KyTO‘IHaﬂ arTTecTanuda CTYACHTOB IO TUCHUIIJIMHE

ITpoMexyTouHast aTTecTalys SBISIETCSA IPOBEPKON BCEX 3HAHUI, HABBIKOB U YMEHHM CTYACHTOB,
npUOOPETEHHBIX B Mpoliecce U3yueHHs AMCUUIUIMHBL. DopMoiil TPOMEXYTOUHON aTTECTAllUH IO

JUCLIUILIMHE SBISETCS 3a4€ET.

I[J'ISI OLCHUBAHHA PE3YJbTAaTOB OCBOCHUA AWCHHUIIIIMHBI IMPUMCHACTCA CICAYIOIIHNEC KPHUTCPUH

OLICHUBAaHMA.

Kpurtepun oneHMBaHus YCTHOTO OTBETA HA 3a4eTe

Onenka «5» (OTIWYHO) CTAaBUTCS, €CITH:
1. mOTHO PacKpBITO CoAEpKaHUE MaTepuasa Ouiera;

2. Marepuall U3JI0KEH ITPAMOTHO, B OMPEICTICHHOM JJOTUYECKOM MOCIEA0BATEIbHOCTH, TOYHO UC-

MOJIB3YCTCS TCPMHUHOJIOTUSA

3. MoKa3aHO yMEHHE WILIIOCTPUPOBATh TEOPETHUECKUE IMOJIOKEHHUS] KOHKPETHBIMHU MPUMEpaMu,

IMPUMCHATH UX B HOBOM CUTyalluu,

4. IpOAEMOHCTPUPOBAHO YCBOCHHE paHEe M3YyUEHHBIX COMYTCTBYIOIIMX BOIPOCOB, CHOPMHUPO-
BAaHHOCTh U YCTOMYMBOCTh KOMITETEHIINH, YMEHHUI U HaBBIKOB;
5. OTBET NPO3ByYall CAMOCTOSITEIbHO, 0€3 HaBOJAIUX BOIIPOCOB;
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6. IOomyIleHbl OJHA — JIB€ HETOYHOCTH NPHU OCBEIIEHUH BTOPOCTENEHHBIX BOIPOCOB, KOTOPHIE
HCIIPABIISIOTCS 110 3aMEYaHUIO.

Orenka «4» (XOpouIo) CTaBUTCSI, €CIIH:

OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAHMSIM HA OIEHKY «5», HO MPU 3TOM UMEET OJUH W3
HEJOCTaTKOB:

1. B M3MI0KEHUU JIOMYIIEHBI HEOOIBIIINE TPOOEITHI, HE NCKA3UBIINE COJICPIKAHUE OTBETA;

2. IomyuIieHbl OJIMH — JIBa HeJloYeTa MPHU OCBEHICHHUH OCHOBHOIO COJEp)KaHMsI OTBETA, HCIPaB-
JICHHBIE TI0 3aMEYaHHIO IK3aMEHATOPa;

3. momyuieHsl omMOKa Wik 60see IByX HEI0YETOB MPH OCBELICHUH BTOPOCTEIIEHHBIX BOIIPOCOB,
KOTOPBIE JIETKO UCIIPABIISIOTCS MO 3aMEYaHUI0 SK3aMEHATOPA.

Orenka «3» (yIOBIETBOPUTEIBHO) CTABUTCS, €CIIH:

1. HEMOJTHO WM HEMOCIEeIOBATeIbHO PACKPBITO COJEpIKaHWE MaTepuaia, HO MOKa3aHO olIiee
MOHMMAaHKE BOMPOCca U MPOAEMOHCTPUPOBAHBI YMEHUS, TOCTATOUYHbIE JIJIS TajbHEeHIero ycpoe-
HUS MaTepuana,

2. UMeNHCh 3aTPyIHEHUS] WIHM JOMYIICHbl OMIMOKH B OMpPENEICHUU MOHSITHUM, UCIOIb30BAaHUU
TEPMHHOJIOTHH, UCITPABJICHHBIC MTOCIIC HECKOJIBKIX HABOISAIIUX BOIIPOCOB;

3. IpU HENOJHOM 3HAHUM TEOPETHUECKOT0 MaTepuasa BbIsIBICHA HEJOCTaTOUYHAasA cPOPMHUPOBaAH-
HOCTH KOMITCTEHITH, YMEHUI ¥ HaBBIKOB, CTYJICHT HE MOKET IPUMCHHUTH TEOPHIO B HOBOH CHTY-
anuu.

OrneHKa «2» (HEYJIOBICTBOPUTECILHO) CTABUTCS, €CIIH:

1. HE pacKpBITO OCHOBHOE COJIep:KaHKe Y4eOHOro MaTepuaa,

2. oOHapy»XeHO HE3HAHWE WJIM HETOHMMAaHHE OOJIbIIeH Wi HauboJiee BaXXHOM YacTu y4eOHOTO
MaTepuana;

3. IONyIIeHBI OMUOKU B OMPECIICHUN TOHATUH, TIPH UCIIOJIB30BAaHUN TEPMHUHOJIOTHHU, KOTOPHIC
HE MCIPABJICHBI IOCIE HECKOJIbKUX HABOSIIIMX BOIIPOCOB.

4. He c(OpMHUPOBAHBI KOMIICTCHIIUN, YMCHUS U HABBIKH.

6.3 TunoBbIe KOHTPOJILHBIE 32/IaHNUSI WM HHBIE MATEPHUAJIBI, HEO0X0UMBbIE /1151
OlIeHKH Pe3y/JbTATOB OCBOEHHS TUCIHUILIUHBI
IIpuMepsI TECTOBBIX 3a1aHUI

1. IIpuBeaute uHAEKCH Muiiepa Ui TIaBHBIX IUIOCKOCTEH KyOWYECKOTo KpHCTasia.
N3o6pazure Ha pucynke. (100)

2. V3ob6pasute Ha pUCYHKE MPU3MY BTOPOTO MOJIOKEHUS B MHIIeKcax Muiiepa — bpase
{1120}.

3. M306pasute Ha pucynke cekyuue miockoctu (110), (120), (320).

4. Tlo teopum [lebasi, BO3OYKICHHOE COCTOSIHUE PEUIETKH MOXXHO TPEJICTaBUTh Kak
ujeanbHbIi ra3 (JOHOHOB, CBOOOHO NBIDKYIIMXCS B 00beMe KpucTamia. B aTom ciydae koad-
(UIUEHT TETIONPOBOIHOCTH TBEPIOTO TeIa MOXKHO BBIPA3HUTh (DOPMYIIOHN. ..

a)x=§c<)\>U3B;6)X:c<7\>U3B;c)X = ;S%

5. Uuciio cocTosIHUI B HHTEpBaie MMITYJIbCOB (P, p + dp) ompenensercs. ..
a) 2nVp2dp/h®; 6) Vp? dp / 27t h®; B) 21 p2dp/h®V.

6. 3akon Bunemana — @paHiia onpeaenseTcs: BRIPAKCHHEM. . .
a) (W) = n2(k/q)? 3T; 6) (\/3) = (k/q)%/3n°T; B) (WS) = n® T (k/q)?/3.

IIpumep «pa3HOypOBHEBbIE 3a1a4H»
1.IlpencraBeTe cebe NBYMEPHBI KpUCTANUI, Y KOTOPOro 0a3vc COCTOUT M3 5 aTOMOB,
pacCTOJIOKEHHBIX B BEPIIMHAX MATHYTOJbHUKA. MOXET U OBITh 3TOT MSATUYTOJIHHHUK MPABUIIb-
HbIM? Kakoif cumMmeTpueil 001aiaeT Takol KpUCTaT MU KaKOBa €ro TOYHasl rpynmna?
2. Maro yrioBas TpaHUIla MEXIY JBYyMS YacTIMU KpUCTallila 00pa3oBaHa AUCIOKAIUSIMU
¢ BektopoMm broprepca b, orcrosiiero apyr ot apyra Ha paccrosauu D. Haitnute yron pasopu-
E€HTUPOBKH.
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3. OOBSICHUTH, TOYEMY BO3HUKAET OPATOBCKOE OTpa)KEHHE, KOTJ]a BOJTHOBOM BEKTOP COB-
MaJaeT ¢ rpaHuled 30HbI bprinitooHa.

4. BBIYMCITHTB 3NEKTPOHHYIO TEIIOeMKOCTh B pacuere Ha 1 M3 mpu 750 K mist MeTamios
HaTpUs, MEAU U ATFOMUHMUSIL.

5. Jlan momynpoBoaHHK, B KoTOpoM 3 dekTuBHas Macca coctasiser 0,25 Macchl dJiek-
TpoHa. Paccunrarh: dHEpPruro, KBa3UMMIIYJIbC, BOJIHOBOM BEKTOpP W JUJIMHY BOJIHBI Jae-bpositis
JUISL SJIEKTPOHA 30HBI MTPOBOJMMOCTH, JABMKYILETOCS P KOMHATHOM TeMIEparype co CpeaHen
TEIIOBOU CKOPOCTBIO.

6. /IBa atoma ¢ 60JbIIONH MOHHOW MOJSPU3YEMOCTBIO pa3BelieHbl Ha paccTosHue D mpyr
OT JIpyra, HaXOJATCs JAJEKO OT KaKoro-iu0o BEIIeCTBa U SKPAHUPOBAHHOIO OT BHELIHUX IOJIEH.
KakoBa nomkHa ObITH MOJNSIPU3YEMOCTb, JIJISI TOTO, YTOOBI CIIOHTAHHAS MOJIAPU3ALUsS JUISl ATHX
aTOMOB OKa3ajach SHEPreTUYECKH BBITOJHON?

6.3.1. Bonipocnl Kk 3a4ery

Turbl cBsI3€i B TBEPJIOM TEJIE.
['eomeTpust KpUCTAIIIMYECKOM pEIIETKH
3aaya o IB)KEHUU JIEKTPOHOB B KPUCTAJLIE.
JIBuKEeHHE AJIEKTPOHA B MIEPUOINYECKOM I0JI€ KPUCTAITMYECKON pelIeTKH (MPUOINKEHHE
ciaboii cBsI3n).
[TpubnmkeHrne CUIIbHOM CBSI3U. DJIEMEHThI 30HHOM TeOpHUH TBEpAbIX Tell. Jlenenue Be-
IIECTB HAa METAJUIbI, IOJIYTIPOBOJHUKU U IUIIEKTPUKH.
6. IlonsTue 3¢(HEeKTUBHOIN MaCCHI.
7. JluHaMuKa KpHCTamuecKon pemerku. Komebanue nernoyky 0JMHAKOBBIX aTOMOB.
8. Jlunamuka kpuctaimmueckoi peuietku. Konebanue 1nenoyku pa3HOpOJIHBIX aTOMOB.
9. Honnsie kpuctauisl. BzanmoeicTBie KojieOaHmnii KPUCTALTNICCKON PEIIESTKH CO CBETOM.
10. Meronx kBazuuactull. @OHOHEI.
11. TennoeMKOCTb TBEPABIX TEJ IPU BHICOKMX U HU3KUX TEMIIepaTypax.
12. CoOcTBeHHas MPOBOIMMOCTD MOJIYIIPOBOJAHUKOB U €€ TeMIlepaTypHasi 3aBUCUMOCTD
13. TemmeparypHas 3aBHCUMOCTB AJIEKTPOIPOBOTHOCTH IS IPUMECHBIX MOJTYTIPOBOJIHUKOB.
14. Dddext Xonna B MOTYIPOBOIHUKAX.
15. DneKTpOHHO-ABIPOYHBIN MEPEXO.
16. ®oTOnpoBOAUMOCTH MOTYHIPOBOJHUKOB.
17. TepmonneKkTpuyecKue sIBJICHUS B IOITYIPOBOAHHUKAX.
18. Knaccuyeckas Teopusi fuamarHeTusma u guamarsetusMm Jlanmay.
19. Knaccuyeckas Teopus nmapaMmarHeTu3ma.
20. CnuHoBblll mapamaraerusma [laynu.
21. ®eppomaraerusm. OOMeHHas Teopust peppoMaraeTusma.

N =

o

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOTUI, UCTTOJIb3YEMBIX
B NTPOIECCE OBYYEHUA

NudpopmanuoHHbIe TEXHOJOrHU—00yUCHHE B 3JIEKTPOHHONW 00pa3oBaTeNbHOM cpene ¢
LEeNbI0 pacIIMpPEeHHs OCcTyna K 0O0pa3oBaTeNbHBIM pecypcaM, YBEIWYEHHUS KOHTAKTHOIO B3au-
MOJICHCTBUS ¢ TpenojaBaTeieM, NOCTPOSHHU WHIAUBHIYaJbHBIX TPAEKTOPUH MOJATOTOBKH, 00b-
€KTHUBHOTO KOHTPOJISI U MOHUTOPUHTA 3HAHUW CTY/IECHTOB.

B o6pa3zoBarenbHOM mpoliecce Mo AUCIUILIMHE UCIONB3YIOTCS ClIeAyIoe HH(opMaIiy-
OHHbIE  TEXHOJIOTMH, SIBISIOLIMECS  KOMIIOHEHTaMH  OJEKTPOHHOM  HH(OpPMAIOHHO-
oOpa3oBatensHOM cpezsl BITIY:

o Odunmanpuslii caiit BITIY;

e KopnoparuBHas ceTb U KOpIIOpaTUBHAs 3IeKTpoHHas nourta bI'TIY;

e Cucrema snextporHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e (Cucrema TeCTHpPOBaHMsI Ha OCHOBE €QuHOro mnoprana «VHTepHeT-TeCTUpOBaHUS B



11

chepe oOpazoBaHHS WWW.i-exam.ruy;
e Cucrema «Aururuiaruat.BY3y;
® DJEKTPOHHBIE OMOTUOTEUHBIEC CHCTEMBI;
e MyJbTUMEIUWHOE COMPOBOKIAEHUE JIEKUMI U MPAKTUYECKUX 3aHITUH;

8 OCOBEHHOCTH U3YYEHUA JUCHUIIVIMHBI UHBAJIMJAAMHU WINIAMMU C
OI'PAHMYEHHBIMUA BO3MOKHOCTSAMMU 310POBbsA

HpI/I O6y‘-I€HI/II/I JiiL ¢ OrpaHUYCHHBIMA BO3MOYKHOCTAMU 300POBbA IMPUMCHAKOTCA aaarl-
THUBHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH B COOTBETCTBUH C YCIOBHSAMH, H3JIOKEHHBIMH B pa3zed
«Oco0eHHOCTH OpraHu3ali 00pa30BaTEILHOIO MpoLEcca MO 00pa30BaTeNbHBIM IPOTrpaMMaM
JUISl MHBAJIMJIOB M JIMII C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3/10pPOBbS» OCHOBHOM 00pa3oBaTelib-
HOU MporpamMMbl (MCTIOIB30BAHUE CHEIMATBHBIX YYEOHBIX TOCOOUI M JUIAKTUYECKUX MaTepHa-
JIOB, CTICIHAJIBHBIX TEXHUYECKUX CPEJICTB OOYUEHUs KOJUIEKTHBHOTO M WHANBUAYAIHHOTO I1OJIb-
30BaHMUs, IPEAOCTABICHHE YCIYT ACCUCTEHTA (IIOMOIHMKA), OKA3bIBAIOLIETO 00ydJaromumMcs He-
00XOIUMYIO TEXHHYECKYIO TIOMOIIb U T.II.) C YY4ETOM MHIMBHIYAIBHBIX OCOOEHHOCTEH 00y4a-
IOIINXCS.

9 CIIMCOK JIMTEPATYPbI U UH®OOPMALIMOHHBIX PECYPCOB

9.1 JIuteparypa

1. bapsimnukos, C. B.  OnektpoanHamuka (METOJUKA PEIICHUS 3a1a4) : METOA. PEKO-
MEHJIAINH 110 Teop. pusuke s cTya. ¢pus. cren. By30B / C.B. bapeiankos. - biaroBenieHck :
Wzn-Bo BI'TTY, 1998. - 94 ¢ (13 3x3.)

2. Enudanos, I'. 1. dusuka tBepaoro tena : yueo.nocobue / I'. . Enudanos - 4-e usg., crep. -
CII6.; M.; Kpacaonap: Jlaub, 2011. - 287 c. (4 9k3.)

3. Maryxun, B. JI. ®usuka tBepaoro Tena : yuebd.nmocodue / B. JI. Maryxun, B. JI. Epma-
koB. - CI16.; M.; Kpacaomap: Jlans, 2010. - 218 c. (5 k3.)

4. Munepajorus ¢ OCHOBaMH KpHcTauiorpaduu : yaedHoe mocodue 1iisi cpeHero npogdeccuo-
HaJbHOTO 0Opa3oBanus / B. A. bynanos, A. . Cusbix, A. A. benorosos ; non Hayunoit penakuueid @. A.
JletHukoBa. — 2-¢ u3j., nepepad. u pon. — Mocksa : MznatensctBo HOpaiit, 2022. — 230 ¢. — (IIpo-
¢beccuonanpHoe obpaszoBanue). — ISBN 978-5-534-09391-9. — URL : https://urait.ru/bcode/474523

9.2 ba3bl JaHHBIX 1 HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI
1. HudopmanmonHnas cucrtema «EquHoe okHO ocTyma K 00pa3oBaTeIbHbIM pecyp-
cam». - Pexxum mocrymna: http://www.window.edu.ru/
2. Tloptan HayuHOM 3/IeKTPOHHOM OMOIMOTEKH. - PexxuM nocryna:
http://elibrary.ru/defaultx.asp

3. Wutepner-Yuusepcurer Mudpopmannonusix TexHomoruil. - Pexum npocryma:
https://intuit.ru
4. T'noGanpHas ceTh JUCTAHIMOHHOIO oOOpa3zoBaHusa. — Pexum gocryma:

http://www.cito.ru/gdenet .
5. Caiir Poccuiickoli akagemun Hayk. - Pexkxum nocryna: http://www.ras.ru/

6. Poccuiickuii mopram  OTKpHITOrOo  oOpa3zoBaHus. — Pexum  mgocryma:
http://www.openet.ru/University.nsf/
7. Tlopranm OecryiaTHOTO JUCTAaHIIMOHHOTO oOpa3oBaHusa. — PexuMm jgocryma:

www.anriintern.com

9.3 DJ1IeKTPOHHO-0MOINOTEYHBIE PecypChl
1. OBC «lOpaiit». - Pexxum noctyma: https://urait.ru
2. [Tompen (0630p CMU). - Pexxum nocryna: https://polpred.com/news
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10 MATEPHAJIBHO-TEXHUYECKAS BA3A

O6mas miomanp ayauropun 449 - 40 M2. TInomaap Ha OIHOTO 00ydJaromnierocsi CocTaB-
nsieT 1M? pH YMCIIEHHOCTH CTYIEHTOB B TIOATPYIIIE B KomuuecTe 20 YeloBex.

MarepuanbHo-TeXHUYECKas 0aza ayautopun 449 Brirodyaer B ceOs

yueOHoe (yueOHO-Hay4YHOoe) 000py10BaHHe: CTOJI IMCbMEHHBIMN, CTYJI KECTKUM,
MYJIbTUMEIUHHBINA TPOEKTOP, KOMIIBIOTEP, IKPaH.

Apyroe: MyJbTUMEIUITHBIC TIPE3CHTAIMH, pa3paboTaHHbIe B iporpamme Power Point

CamocrosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALICHHBIX KOMIIb-
IOTEPHON TEXHUKOHN C BBIXOJOM B DJIEKTPOHHYIO WH(OPMAIMOHHO-00Pa30BaTEIbHYIO CPEAY BY-
3a, B CIIELIMAJIM3UPOBAHHBIX Ja00paTOPUAX MO AUCLUHUIUIMHE, a TAK)KE B 3aJIaX JOCTYyINa B JIOKAJb-
Hy1o ceTb BI'TIY.

JIuIieH3MOHHOE TMpPOTrpaMMHOE OOecleyeHne: OIepalliOHHbIE CHCTEMBbl CeMelcTBa
Windows, Linux; oducaeie mnporpammbel  Microsoftoffice, Libreoffice,  OpenOffice;
AdobePhotoshop, Matlab, DrWebantivirus.

Pazpaborunk: T.A. Mepenenuna. K.¢.-M.H., TO1IEHT.
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11 IUCT UBSMEHEHHUH U JOITOJTHEHUM

PIIJ] o6cyxnena u ogoOpena s peanu3anuu B 2022/2023 y4. 1. Ha 3aceqaHuu Kade-
pBI PU3NYECKOT0 U MaTeMaTHueckoro oopasoBanus (nmporokoa Ne 1 ot 21 centsOpst 2022 1.).

PI1/] oOcyxnena u onodbpeHna amns peanusanuu B 2024/2025 y4. 1. Ha 3aceganuu KaQeapsl
bu3HIecKoro U MaTeMaTu4decKoro oopazoBanus (mpotokosn Ne 9 ot 29 mas 2024 r.).
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