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1IMMOACHUTEJIBHAS 3AITMCKA

1.1 Heas aucuuniauabl: M3ydenne quciurumabl «Dusnka TBEpIOTo Tenay ((hu3nka KoH-
JICHCHUPOBAHHOI'O COCTOSIHMS) OPUEHTHPOBAHO HA IOJIyYE€HHE CTYIEHTaMHU OCHOBOIOJIAraroluX
IpeCTaBICHUN 00 OCHOBHBIX MOAX0/aX K OMHCAHUIO PEAbHBIX (PU3MUECKUX MPOIIECCOB U SIB-
JICHWH B TBEPABIX TeJIaX KaK Ha KJIACCUYECKOM, TaK U HA KBAHTOBOM YPOBHE.

1.2 Mecto aucuuniaunsl B cTpykrype OOIL: duciumimna «Pu3uKka TBEpAOrO TEsa»
OTHOCHUTCS K AUCUUIUIMHAM 00s3aTeNbHOM yacTu (4acTH, (opMUpPYyEMOil ydacTHUKaMH 00pa30-
BaTenbHBIX oTHOMIEeHUI) 6iioka b1 (b1.B.03.1B.01), mocne n3y4eHust OCHOB T€OPETUUECKOH (-
3UKHU U SIBJIETCS KypcOM I10 BBIOOPY CTY/IEHTOB.

1.3 lncuuniinHa HanpapjeHa Ha (OPMUPOBaHHe CJeAYIOIUX KomneTeHnmii: [TK-2:

- IIK-2. CnocoGeH oCymecTBIATh IEJarornyeckyro JesTeIbHOCTh IO MPO(UIbHBIM
npeaMeram (AMCUUIUIMHAM, MOAYJISIM) B paMKax IPOrpaMM OCHOBHOTO OOIIEro W CPeAHEro 00-
1iero o0pa3oBaHusl; UHIUKATOPAMU JIOCTHKEHUS KOTOPOil SBIsETCA:

e [IK-2.5 IlpumMeHsieT MaTeMaTUYECKUN S3bIK KaK YHUBEPCAIBHOE CPEJCTBO MOCTPOECHUS
MOJIEIIN SIBJICHUH, IIPOLECCOB, AJI PEICHUS IPAKTUYECKUX U IKCIIEPUMEHTAIbHBIX 3a/1a4, dIMIIN-
PUYECKOM IPOBEPKU HAYUHBIX TEOPUH.

1.4 IlepeyeHb MJIAHMPYEMbIX pe3yJbTATOB 00y4eHusi. B pe3yibrare usydeHus AUCLU-
IUIMHBI CTYACHT JOJDKECH

- 3HATh:

® COBpPEMEHHbIE NPEACTABJICHUS O IPUPOAE OCHOBHBIX (PM3NYECKUX SIBICHHH, O IPUYH-
HaX UX BO3HUKHOBEHMS U B3aUMOCBS3H;

® OCHOBHBIC TIOHSITHS M TEOPHH, OIMHCHIBAIOIINE COCTOSHUE (U3NYECKUX OOBEKTOB U
NPOTEKAIOIINE B HUX (PU3HUYECKHE MPOIECCHI;

e MaTeMaTMYeCKHE METO]Ibl, MTO3BOJISIONINE aJ€KBATHO OMHUCATh U OOBSICHUTH MPOTEKa-
HUE JH000r0 KOHKPETHOTO (PU3MUECKOro Mpoliecca Wilu sIBICHUS;

yMeTh:

® NPUMEHSATH (PU3UYECKHE 3aKOHBI JJISl PEIICHUs MPaKTHUECKUX 3aa4;

®  BBIJICIUTH TJIABHOE COJEpXKAHUE HCCIEAYeMOro (M3MYECKOTro SBJIEHUS U BbIOPATh
aJIeKBaTHYI0 (PM3MUYECKYIO MOJENIb €r0 OMMCAHHUS, MO3BOJSIOUIYI0 PACCUUTaTh aJeKBaTHBIEC Xa-
PaKTEPUCTUKH;

®  [CII0JIb30BATh 3HaHUS (yHIAMEHTAIBHBIX OCHOB U METOJIOB TEOPETUYECKOW (PU3UKU B
OCBOEHUH YK€ UMEIOIIMXCA U B CO3JaHUU HOBBIX MOJXOAOB K NpoliemMaM npodeccrnoHalbHOM
JEATEIbHOCTH.

BJIAJETH:

® [PAaKTUYECKMMHU HaBBIKAMU DELICHHUS KOHKPETHBIX 3ajau MpopecCHOHAIbHON naes-
TEJIbHOCTH;

®  METOJO0JIOTMEHN NMPOBEIECHUS TEOPETUUECKUX HCCIECIOBAaHUI

® METOJlaMH BBITOJIHEHUSI HCCIIEI0OBATENbCKUX Pa0oT.

1.5 O6masi Tpya0eMKOCTh TUCHUTIHHBI «DU3nKa TBEPJOro Tejaa» COCTaBseT 2 3a-
yeTHbIX enunmuil (1anee — 3E)(72 gaca):

1.6 O0bem AUCHUNIMHBI H BH/ABI Y4eOHOM 1eITeJIbHOCTH

O0beM TUCHUILIMHBI U BU/IbI Y4eOHOI JiesiTeJIbHOCTH (04Hast popMa o0yueHuUs1)

Bup yueOHoil padoThl Bcero yacos Cemectp 10

OO0m1ast TpyA0EMKOCTh 72 72

AyIuTOpHBIE 3aHATHS 36 36




Jlekunn 14 14
[TpakTHueckue 3aHsTH 22 22
CamocrosiTenpHas padoTta 36 36
Bua uToroBoro KOHTpoIIst 3a4€T
2 YYEBHO-TEMATHUYECKOE INTAHUPOBAHUE
2.1 Oynas ¢opma od0yueHust
Y4eOHo-TeMaTH4YeCKHil IJIaH
HanyeHoBA e Beero AyAUTOpPHBIE 3aHATHS Camocrosi-
Ne IlpakTuyeckne | TeJbHaAsA
TeM (pa3aesioB) 4acoB Jlekuuu
3aHATHS pabora
1.
Baeneuue 2 1 - 1
2. | Teopus kpucTamInyeckou pe-
IIETKU 12 2 4 6
3.
30HHAsI TEOPUSI KPUCTAJIIOB 12 2 4 6
4.
CraTucTiKa HOCUTEIIECH 3apsiia 8 2 2 4
5. | Kunernueckue siBICHUS B KpHU-
cTayiax 12 2 4 6
6. | MaruuTHbIE CBOICTBA Bellle-
CTBa 12 2 4 6
7.
CBepXIpOBOIUMOCTh 6 1 2 3
8.
Pasmepnsbie s ekt B DTT 8 2 2 4
3a4er
HUTOIo 72 14 22 36
NuTepakTHBHOE 00yUYeHHE N0 JUCIHUILIMHE
HaumeHoBaHue Bun ®opma Koa-
Ne HHTEPAKTHBHOIO | BO
TeM(pa3aesoB) 3aHATHSA
3aHATHUSA 4yacos
1. | MexxaToMHOE W MEXKMOJEKYIIPHOE B3aUMO- Jlek. Jlexuus- 24,
JIEHCTBUE W DHEPTHUsl B KOHJICHCHUPOBAHHBIX CH- JTUCKYCCHS
CTEMax.
2. | TpaHCHSIIIMOHHAS CHUMMETPHS KpHCTaJLTHYe- mp. Pabora B manbIx 24,
CKOH pelIeTKH. rpynmnax
3. | DeKTpoH B MEPHOAMYECKOM TI0JIE KPHCTAJUIN- Jlek. Jlexmust ¢ ommo6- A S
YECKOM PEIIETKH. KamMu
4. | Jlunamuka 3JeKTpoHa B Kpucrawie. Meroa 3¢- p. Merton kelicoB 24.
(hekTUBHOM Macchl. J{pIpOUHbIE COCTOSHHUS.
5. | TemneparypHass 3aBUCUMOCTb KOHIIEHTpAIUU Texmsi-
HOCHUTEJIEH B COOCTBEHHBIX M IPUMECHBIX MOTY- Jlek. 24,
JCKYCCHSI.
MIPOBOJIHUKAX.
6. | ®oTonpoBoAUMOCTL NonynpoBoAHUKoB. ekt mp. Pabora B MajibIx 24,
Xonna. TepmoaneKkTpuyeckue sisreHUs1 B metannax
U nonynpoBOogHUKaXx. prHHaX
7. | ImamarHeTr3M CBOOOIHOTO IEKTPOHHOTO ra3a. Jlek. Jlexknus- 24.
CnuHoBbIN napamarietu3M. 3akoH Kroopu. @ep- JIUCKYCCHS.




POMAarHeTU3M.

8. | OCHOBHBIE OIBITHBIC (PAKTHL. DJIEKTPOIUHAMU- Jlek. Jlexuus ¢ omuno6- 24,
Ka CBEpPXIPOBOJHUKOB. OJEMEHTHl TEOPUHU KaMu
cBepXmpoBoAUMOCTU. TyHHENbHBINH 3(dexr B
CBEPXIPOBOJHHKAX.

UTOoro 16

3 COAEP)KAHUE TEM (PA3JEJIOB)

TEMA 1. BBEJIEHUE.

MexaToMHOE U MEXMOJIEKYJSIPHOE B3aUMOJCICTBUE U 3HEPrusl B KOHIACHCUPOBAHHBIX CHCTE-

max. TeruioBoe nBMKEHHE. AquadaTuyecKoe MPUOIIKEeHHE. YTIOPII0YCHHOE U HEYIIOPSI0UeH-

HOE COCTOSIHUA.

TEMA 2. TEOPUS KPUCTAJIJIMYECKOW PELIETKHA.

TpaHcasIIMOHHAs CUMMETpUs KpucTajumdeckoi pemietku. OOparHas pemerka. Judpakmnus Ha

uaeanbHOl pemeTke. 30HbI OpmintiodHa. JledekTsl pemerkn. Junamuka pemerku. ['apmonnye-

ckue npubnmxkeHus. Ympyrocts. Hopmansubie xonebanusi kpucrauia. KBaHToBanue komeba-

HUH, QOHOHBI. DHEpreTHYecKuii crieKTp (OHOHOB. TermI0eMKOCTh KPUCTAIUINYECKON PEHIETKH.

Mopnenu Diinmreiina u [lebas. Pons anrapmonusma. TemnoBoe pacuipeHue W TEIUIONPOBOJI-

HOCTb KPUCTAJJIMYECKON PELIETKH.

TEMA 3. 30HHAS TEOPHWA KPUCTAJIJIOB.

OJNEKTPOH B MEPUOJUYECKOM I0JI€ KpUCTaJIMuecKol pemierku. Teopema brnoxa. [Tpubmkenue

ciaboit cBsazu. [IpubnmxeHne cUIIbHONW CBS3M. 30HHBIA SHEPreTUUYECKUN CHEKTp 3JEKTPOHOB B

Kkpucrauie. KBaHTOBBIE YKCIIa 3JIEKTPOHOB B KpucTailie. M30sHeprernueckue noBepxHocTu. Ju-

HaMMKa 3JIEKTpOHa B KpucTajuie. Meto 3¢ppekTuBHOM Macchl. [IpIpodHbIe COCTOSHMUSL.

TEMA 4. CTATUCTUKA HOCUTEJIEU 3APSJIA.

OnexTpoHbl B MeTaiuiax. [loBepxHocTs DPepMU. DNEKTPOHBI U JBIPKHA B HEBBIPOXKACHHBIX IOJTY-

MIPOBOJHUKAX.

TEMA 5. KUHETUYECKWE ABJIEHWA B KPUCTAJIJIAX.

Kunernueckue kordpuimeHTs. DIeKTpO- U TEIJIONMPOBOAHOCTh METAUIOB. TeMiiepaTypHas 3a-

BHCHUMOCTbB 3JIEKTPOIIPOBOAHOCTH. 3akoH Buaemana-®panua. DIeKTpOIPOBOAHOCTh OJHOPOA-

HBIX TOJIYIIPOBOJIHUKOB. TemMneparypHas 3aBUCUMOCTb MOJABUKHOCTH HOCUTEJIEH U TPOBOAUMO-

cti. HeonHOpOgHBIE OIYNTPOBOJHUKH, P-N MIEPEXO.

TEMA 6. MATHUTHBIE CBOMCTBA BEII[ECTBA

JlnamMaruetusM CBOOOJHOTO 3JEKTPOHHOro rasa. CnMHOBBIM mMapamarHeTusMm. 3akoH Kropw.

®deppomarneTusm. Monekynspaoe none Beiicca. O6mennoe B3ammonericteue. deppomaruut-

HbI€ JIOMEHbI. DHeprus anuzotponuu. JlomeHnHas crenka. AuTudeppomaraeTuku. OeppuTsl.

TEMA 7. CBEPXITPOBOJANUMOCTb.

OcHOBHBIE ~ OMBITHBIE (DAKTHI. DJNEKTPOJUHAMHUKA CBEPXIIPOBOJHUKOB. DJIEMEHTHl TEOPUHU

CBepXNpoBOAUMOCTH. TyHHETbHBIH 3(h(hEeKT B CBEpXIPOBOAHUKAX.

TEMA 8. PASMEPHbBIE DO®EKTHI B ®U3UKE TBEPJAOI'O TEJIA. [IpuunHbl, npuBoas-

mMe K pasMepHbIM 3¢ (dekTam B TBepAbIX Telax. BiusHue pazmMepa Ha (OHOHHBIN CIIEKTP TBEp-

JIOTO Tena.

4 METOANMYECKHUE PEKOMEHJAIINU (YKA3AHUA) JJIA CTYAEHTOBIIO NU3Y-
YEHUIO JUCHUIIJINHBI

JlucuuniuuHa rnpeaycMaTpuBaeT padoTy Ha JIEKIMSIX M MPaKTUYeCKuX 3aHATusAX. [1lo oxoH-
YaHUU KaXJOro 3aHSATUSl CTYJIEHTHI MOJY4yaloT JOMAIHEE 3a/laHhe, KOTOpPbIE BKIIOYAIOT HE-
CKOJIBKO BOITPOCOB HM/HJIM PACUETHBIX 3a/1a4 W/WIJIM TECTOBBIX 3aJIaHUM.
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JUist oTIepaTUBHOTO KOHTPOJISL YCBOCHUSI yUeOHOr0 MaTrepHasia MpOBOAUTCS OMPOC Y AOCKH.
VpoBeHb YCBOEHHSI pa3zeioB Kypca OICHHMBAETCS C IOMOIIBIO TECTOBBIX 3aJaHuii. B koHIe
KaXJIOTO ceMecTpa MPOBOJUTCS 3aUeT U/WUIIH HK3aMEH.
JInst u3ydeHus 3alUTaHMPOBAHHBIX TEM M MPOBEJCHUS NMPAKTUYECKUX 3aHATHH HCIIOJIb3Y-
I0TCS y4eOHbIE TOCOOHS, HAMCAaHHBIE TPENoJaBaTeIsIMU Kadeaphl.
[TocTpoenue Kypca Mo3BOJSIET MCIOIB30BaTh B OOYYCHUU ONEpaly MbIIUICHHS: aHAJH3,
CHHTE3, CPaBHEHHE U aHAIOTHIO, CHCTEMAaTHU3alUI0 U 0000IIEHHE.
D¢ deKTUBHOCTh M3y4YEeHUS] Kypca oOecreynBacTcsl MPAaBUIIBHON OpraHu3aleil camocTos-
TENBHOM padoTHI, AITOPUTM €€ BhIpadaThIBacTCsl B paboTe ¢ y4eOHOM 1 CIIpaBOYHOM JTUTEPATYPOil.

YyeOHo-MeTOANYeCKOe o0ecneyeHre CAMOCTOSITeIbHOM padoThl
CTYJAEHTOB 10 JHCIHILINHE

KouunyecTBo
®opMbI/BUABI Hacos, B
HaunmenoBanme . COOTBETCTBHH C
Ne CaMOCTOSITeJILHOM
pasaesa (TemMbl) y4eOHo-
padoThI
TEeMATHYECKHM
IUVIAHOM
1. IToaroroBka Kk NpakTUYECKUM
Teopus KPUCTAIIINYECKON PEIIETKHU | 3aHATHIM 4
2. [ToaroroBka K MpakTUYECKUM
30HHAsI TEOPUSI KPUCTAIIIOB 3aHSATHAM 6
3. IToaroroBka K MpakTUYECKUM
CraTrCcTHKA HOCUTEJICH 3apsiia 3aHATUAM 6
4. Kunernueckue siBiieHUs B KpUCTalI- | [IoAroToBKa K MPaKTHYECKUM
J1ax 3aHATUAM 6
5. [ToaroroBka K MpakTUYECKUM
MaruuTHbIE CBOMCTBA BELIECTBA 3aHSATHSIM 4
6. HO}:[I‘OTOBKa K IIPakKTU4YCCKUM
CBepXITPOBOIUMOCTh 3aHATUAM 4
7. IToaroroBka K NpakTUYECKUM
Pazmepusbie r3¢pextsl B DTT 3QHATHIM 6
HUTOTI'O 36

5 MPAKTHUKYM 11O JMCHUIIJIMHE

Tema 1. Teopust KpUCTAIIINYECKON PEILETKH.

Kpucrammmszanusa. Kpucrammueckas pemerka. Tumnsl pemerok MHaekcsl Musiepa. Cummerpust
pewetku. Jledekrsl pemetku. HopManbHbie kosiebanus kpucrania. @OHOHBI. DHEPreTHUECKH
cnekTp poHOHOB. TemnoeMKoCTh KpucTaindeckon pemerku. Monenu DitHinTeitHa u Jlebas.
TennoBoe paciIMpeHne U TEIIONPOBOAHOCT KPUCTAIUIMYECKON peleTKy. Pelenue 3aaay:
[1,7.8] (4 9)

Tema 2 30HHas TeOpU KPUCTAIIIOB.

DNEKTPOH B NEPUOANUYECKOM I0JI€ KpUCTaIIndeckol pemeTku. Y paBHenue lllpenunrepa. [pu-
onxenune cnaboit u cunpHOM cBsizeil. dynkuus biaoxa. 3onsl bpuiirosna. 30HHBIN SHEpreTHYE-
CKHUH CIIEKTp 3JIEKTPOHOB B KpucTasuie. Kiaccudukanus TBEpabIX Tel M0 XapakTepy SHepreTu-
YeCKMX 30H. JIMHAMUKa IBIKEHUSI SJIEKTPOHOB. MeTo 3¢ dekTuBHOM Macchl. Pemenne 3axaq:
[1,7.8] (49)

Tema 3 CraTuctuka HOCUTEIIEH 3apsaa

CriocoOb! onucaHus COCTOSIHMSI HOCHTENEH 3apsiioB CUCTEMBl. BBIpOXKJCHHbIE U HEBBIPOXKICH-
HbIE KOJUICKTUBBL. YUCIIO COCTOSHUN [UIst MUKpodacTll. DyHKINA pacIpelencHus A1 HEBBIPO-
xaeHHoro rasa. Cratucruka ®epmu-upaka u boze-OiHmrelina. [IpaBuino cratucTudeckoro
ycpennenus. Perenue 3amau: [1,7,8] (2 1)




Tema 4 Kunetnueckue sBJI€HUS B KPUCTAILIAX.

Krnaccuueckas Teopust 2J1€KTpOIIPOBOAHOCTH B MeTayuiax. Henocratku naHHOM Teopuu. 3aKOH
Bunemana-®panna. TennoeMKOCTs M TEIUIONPOBOJHOCTh METAUIOB. JJIEMEHThl KBAaHTOBOM
IPOBOJUMOCTH METAJUIOB. DJIEKTPONPOBOJHOCTh COOCTBEHHBIX M IPUMECHBIX IOJIYIPOBOIHH-
koB. TemnepaTypHas 3aBUCUMOCTb [TOABM>)KHOCTH HocuTenel. OTcrymienue ot 3akoHa Oma.
Pemrenue 3amau: [1,7,8] (4 4)

Tema S MaruuTtHble CBOMCTBA BELIECTBA.

MarunuTtHble cBOMCTBa TBEpbIX Tea U aToMoB. IIpupona nua-, napa-, u ¢peppomaraeruzma. dep-
puThl. MarauTHbIl pe3oHaHC. l1IoHATHE 0 KBAaHTOBOM 3JIEKTPOHMKE. ['albBaHOMarHuTHBIE U TEP-
MoOdJIeKTprUecKue siBiieHus. Pemenue 3amayq: [1,7,8] (4 1)

Tema 6 CBepXIIpOBOIUMOCTD.

HcTopust OTKpBITUS CBEPXIIPOBOAUMOCTH. XapaKTEPUCTUKH CBEPXIIPOBOJHUKOB. Teopus cBepx-
npoBoauMocTH. [lonynpoBoAHUKOBBIE CBEPXIPOBOAHUKH. DOTONPOBOAUMOCTh TBEPIBIX TEIL.
JIromunecuennus. Permenue 3amau: [1,7,8] (2 1)

Tema 7 Pazmepnsie apdexts B DTT.

KoHTakTHBIE SBIECHHS METAJIJIOB U MOJYIPOBOJIHUKOB. Pu3ndeckue MpULUUIbl padoThl MOJIYIIPO-
BOJIHMKOBBIX IPUOOPOB, OCHOBAaHHBIX Ha P-N nepexoxe. [lonstue o Mukposiekrponuke. Buus-
HHUE pa3MEpHBIX FPPEKTOB HA MEXAaHUUECKUE U KMHETUUYECKHE SIBICHUS TBEPJBIX Tel. PemieHue

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

6 IMAJAKTHYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISI (CAMOKOHTPOJISA)
YCBOEHHOI'O MATEPHUAJIA

6.10ueHoYHbBIE CPECTBA, MOKA3ATEJIH H KPUTEPUH OLeHMBAHUS KOMITeTEHIUIT

HNupexc
KOMITE= Ouenounoe IHokazarenu Kpurepun oueHuBanus
CpeacTBo OLICHUBAHHS c¢opMHPOBAHHOCTH KOMIIETEHUMH
TEeHINHU
Husknii KonnuecTBo NMpaBHIIBHBIX OTBETOB HA BO-
(Hey1OBJIETBOPUTEIHHO)| Mpockl TecTa MeHee 60 %
IToporosslii KonndecTBo mpaBMIIBHBIX OTBETOB Ha BO-
TK-2 Teer (ymoBIETBOPUTENHHO) | MPOCHI TecTa oT 61-75 %
bazoBbrit KomnndecTBo mpaBMIIBHBIX OTBETOB Ha BO-
(xopo1o) pockl Tecta oT 76-84 %
Bricokwuit KonndecTBo mpaBMIIBHBIX OTBETOB Ha BO-
(oTIMYHO) mpockl Tecta ot 85-100 %
OTBeT CTYICHTY HE 3aUNUTHIBACTCS ECIIU:
e 3ajaHue BBIIIOJHEHO MEHEe, 4YeM Ha
MIOJIOBUHY;
Huskuit J CTy,Z[veHT OOHapy>KMBAaeT HE3HaHUE
(Hey IOBICTROPHTEIEHO) O0JIbIIeH YacTH COOTBETCTBYIOLIETO MaTe-
puana, JomyckaeT OWHUOKU B (popmymu-
PasznoyposHne- POBKE OTpeJeNieHui U MPaBWII, UCKAKAIO-
[IK-2 | BBIC 3a1a4¥ U e UX CMBICH, OECTIOPSIOYHO HW3JIaraeT
3aJlaHus MaTtepuar.
3aaHue BBIIOJIHEHO OoJjiee, YeM Ha I0JIo-
BuHy. CTyIEHT OOHapyXXHBaeT 3HaHHE U
[ToporoBssirii IOHMMAaHU€E OCHOBHEIX ITOJIOKECHHI 3ajia-
(YIOBIETBOPUTENHHO) | HUA, HO:
e ll3maraer mMaTepuan HEMOJIHO U JOITyC-
KaeT HETOYHOCTH B OIPENEICHUM IOHS-




THH;

e He ymeer nocratoyHo riry0boko u J0-
Ka3aTeJIbHO 00OCHOBATh CBOU CYXKICHUS U
IPUBECTH CBOH IIPUMEPHI;

e ll3naraer mMarepuain HEMOCIEIOBaTEIIb-
HO M JIOIYCKAaeT OWIMOKH B S3bIKOBOM
o(hopMIICHHH H3JIaraeMOro0.

bazoBsrii (xopor1o)

3ananurie B OCHOBHOM BBINOTHEHO. OTBETHI
IpaBUJIbHBIE, HO:

e B orBere AOMyIieHbl MajlO3HAYUTEIIb-
HbIE OLIMOKHU U HEJOCTATOYHO TOJHO pac-
KPBITO COAEpKaHNE BOIIPOCA;

e He npuBeneHbl WLIIOCTPUPYIOIIHE
PUMEPBI, HEJIOCTATOYHO YETKO BBIPAKEHO
o0o01arone MHEHHE CTYCHTA;

e Jlonymeno 1-2 Hegouera B mocienoBa-
TEHPHOCTH ¥ SI3BIKOBOM O(OPMIICHUU W3-
JIaraeMoro.

Bricokwuii (0TIM4HO)

3ajjaHie BBIIOJHEHO B MAaKCHMAaJbHOM
o6beMe. OTBETHI TIOJIHBIE U TTPABUIIbHBIC.

e CTyAeHT MOJHO WH3JIaraeT MaTepuall,
JlaeT MPaBWIbHOE OMNpPEIeTICHUE OCHOBHBIX
MTOHSTHH;

e (OOHapyxHBaeT MOHUMaHUE MaTepua-
Ja, MOXeT O0OCHOBAaTh CBOU CYXKJICHUS,
NPUMEHUTh 3HAHUS Ha MPAKTUKE, MpPHUBE-
CTH HEOOXOAUMBIE IPUMEPHI;

e U3naraer marepuan MoCJIE€IOBATEIbHO
U MPABUJIBHO C TOYKH 3PEHUS HOPM JIUTE-
pPaTypHOrO SA3bIKA.

6.2 IIpoMeskyTOYHASI aTTECTALUS CTYAEHTOB MO AUCHUILINHE

ITpoMexyTouHas aTTecTalys SBJISETCS IPOBEPKON BCEX 3HAHUM, HABBIKOB U YMEHHI CTYACHTOB,
npUOOPETEHHBIX B MpoLecce U3yYeHUs AMCUUIUIMHBL. DopMoil TPOMEXYTOUHON aTTeCTalluH 110

JUCIHHUITIIIMHE ABJIACTCA 3a4érT.

21.]'[5[ OLCHUBAHHA PE3YJIBTATOB OCBOCHUA AWCHHUIUIMHBI IMPUMCHACTCA CICOYIOIIHUE KPHUTCPUH

OLICHUBAHMA.

Kpurtepuu onieHuBaHNs YCTHOTO OTBETA HA 3a4eTe

OrneHKa «5» (OTJIIMYHO) CTABUTCS, €CIIH:
1. TIOJTHO PacKpBITO COICPKAHME MaTepraa OuieTa;

2. MaTepural U3JI0KECH I'paMOTHO, B OHpC,Z[CJ'ICHHOfI JIOTUYIECKOM IoCaca10BaTCIbHOCTH, TOYHO HC-

MOJIB3YCTCA TCPMHUHOJIOTUA;

3. IMOKa3aHo YMCHHUC WIUIIOCTPUPOBATE TCOPCTUUCCKUC ITOJIOKCHHUSA KOHKPCTHBIMU IPUMCpPAMU,

IIPUMEHSATH UX B HOBOM CUTYallNH;

4. IPOAEMOHCTPUPOBAHO YCBOCHHE paHEe M3yYEHHBIX COMYTCTBYIOIIUX BOIPOCOB, CHOPMHUPO-
BAHHOCTh U YCTOMYMBOCTh KOMIIETCHIIMIA, YMEHUN U HABBIKOB;
5. OTBET MPO3BYYaAJ CAMOCTOSTENHHO, 0€3 HABOSIIUX BOIPOCOB;
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6. JOMYyIIeHbl OJIHA — JIB€ HETOYHOCTU MPH OCBELIEHWU BTOPOCTEIEHHBIX BOIPOCOB, KOTOPHIE
HCITPABJISIOTCS TI0 3aMEYaHHUIO.

OrneHKa «4» (XOpOIO) CTABUTCS, CCIIH:

OTBET YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHMSIM Ha OIICHKY «5», HO MPU STOM UMEET OJWH W3
HEJIOCTATKOB:

1. B M3J105)KEHUHU JOMYIIEHBI HEOOIBIIKE MPOOEIIbI, HE HCKA3HUBIINE COJICP)KAHUE OTBETA;

2. IOmyIIEeHbl OJMH — JIBa HEJ0YEeTa MPU OCBEUICHUU OCHOBHOTO COJICpPXAHUS OTBETA, UCIIPAB-
JICHHBIE 110 3aMEYAHHIO IK3aMeHATOPa;

3. IOMyIIeHBI OMMOKa WK 00Jiee ABYX HEIOYETOB MPH OCBEIICHUN BTOPOCTEIICHHBIX BOIIPOCOB,
KOTOPBIE JIETKO UCTIPABIISIOTCS 110 3aMEYaHHI0 SK3aMEHATOpA.

OneHka «3» (VIOBICTBOPUTEIBLHO) CTABUTCS, CCIIU:

1. HEMOJHO WJIM HEIOCJIEI0BATEILHO PACKPHITO COACp)KaHWE Marepuaia, HO MOKa3aHo oOIiee
MMOHUMaHKE BOMPOCA U MPOJEMOHCTPUPOBAHBI YMEHHUS, IOCTATOUHbIE JIs1 JAIbHEHIIEro yCBOe-
HUS MaTepuaa;

2. UMENIUCh 3aTPYJHEHUs WJIU JOIMYIICHBbI OMIMOKKA B ONMPEAENICHUU TMOHSATUN, MCIOJIb30BAHUU
TEPMHUHOJIOTHH, UCIIPABJICHHBIE TTOCJIC HECKOJBKUX HABOJISAIINX BOIPOCOB;

3. IpU HENIOJTHOM 3HAHUM TEOPETHYECKOTO MaTepHalia BBISBICHA HEIOCTATOYHAS CPOPMUPOBAH-
HOCTb KOMIIETEHIUI, YMEHUI 1 HaBBIKOB, CTYJICHT HE MOKET IPUMEHUTh TEOPUIO B HOBOM CHUTY-
alym.

Ouenka «2» (HEYJIOBICTBOPUTEIHLHO) CTABUTCS, CCIIH:

1. He pacKpBITO OCHOBHOE COZIEp)KaHUE YUeOHOr0 MaTepuaa;

2. oOHapyXeHO HE3HaHWE WM HeMOHMMaHue Ooblieil uiu Hanboee BaXKHON 4acTH y4eOHOTo
MaTepuaa;

3. momyuieHbl OMIMOKU B OMPECNIEHUU MOHATUH, IPU UCIOIB30BAaHUN TEPMUHOJIOTUH, KOTOPHIE
HE UCITPaBJICHBI ITOCJIE HECKOJIBKUX HABOSIIIUX BOIIPOCOB.

4. He chOpMHUPOBAHBI KOMIIETEHIIUN, YMEHUS U HABBIKH.

6.3 TunoBble KOHTPOJILHBIE 32/IaHNUS WM HHBIE MATEPHAJIbI, HEO0X0UMbIE 1JIs1
OlIeHKH pPe3y/JbTATOB OCBOCHUS TUCHUILINHBI
IIpuMepsI TECTOBBIX 3aaHUI

1. IIpuBeaute nHAEKCH Muiuiepa [Uid I1aBHBIX IUIOCKOCTEM KyOMYEeCKOro KpHcCTasuia.
N3o6pasute Ha pucynke. (100)

2. V3o00pa3uTte Ha pUCYHKE TIPU3MY BTOPOTO IOJIOKEHHS B MHIeKcax Mmiuiepa — bpase
{1120}.

3. N300pasute Ha pucynke cekymiue miockoctu (110), (120), (320).

4. Tlo teopun JlebGasi, BO30YACHHOE COCTOSHUE PEIIETKH MOXKHO MPEICTaBUTh Kak
UJeaNbHBIA Ta3 (POHOHOB, CBOOOTHO JABMXKYIIUXCSA B 00beMe KpucTauia. B aTom ciydae kodg-
(UIMEHT TETUIONPOBOJHOCTH TBEPIOTO TeJIa MOXKHO BBIPA3UTh (POPMYJIOM. ..

a)x2§c<7\>U33;6)X:c<7&>U3B;c)x = ;:%

5. Hucmo cocTostHUi B HHTEpBaJie UMITYJIBCOB (P, P + dp) ompenensercs. ..
a) 2nVp%dp/h®; 6) Vp? dp / 21t h®; B) 21 p?dp/h3V.

6. 3akon Bumemana — @paniia onpeaesieTCsi BRIPAKEHHEM. ..

a) (W3) = m?(k/q)? 3T; 6) (MS) = (k/q)?/3n?T; B) (\8) = n2 T (k/q)?/3.

I[Ipumep «pa3HOypOBHEBbIE 32 a4
1.IlpencraBeTe cebe IBYMEpHBI KpHCTalI, Y KOTOPOro 0a3uc COCTOUT U3 5 aTOMOB,
pacroIOKEHHBIX B BEpUIMHAX MATUYTOJbHUKA. MOXET M OBITh 3TOT MATUYTOJIBHUK MPaBUIIb-
HeIM? Kakoif cummerpuelt obiiagaer Takoi KpUCTa/ll M KaKoBa €ro TOYHas rpymnmna?
2. Marno yrioBas rpaHuia Mexay IByMsl 4acTMHU KpHUcTailja 00pa3oBaHa AUCIOKALUSAMU
¢ BekTopoM broprepca b, orcrosmiero apyr ot npyra Ha paccrosauu D. Haiinure yron pasopu-
€HTUPOBKH.
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3. OOBSACHUTD, TOUEMY BO3HUKAET OPIrOBCKOE OTPAKEHHE, KOTIa BOTHOBOM BEKTOP COB-
najiaeT ¢ rpaHuLel 30Hb1 bprinitosHa.

4. BBIYMCIIUTD 3JEKTPOHHYIO TEII0EMKOCTh B pacdete Ha 1 M3 mpu 750 K ay1s metannos
HaTpUsl, MEJH U aJIFOMUHMUSL.

5. Jlaa monynpoBOAHHK, B KOTOpoM 3 dekTrBHas macca coctaBiser 0,25 mMacchl dJek-
TpoHa. PaccunTars: 3Hepruto, KBa3UMMILYJIbC, BOJIHOBOW BEKTOp W JUIMHY BOJIHBI Ae-bposiins
JUISL 3JIEKTPOHA 30HBI IIPOBOAUMOCTH, JBMKYILErocs NP KOMHATHON TeMIlepaType CO CpenHen
TEIUIOBON CKOPOCTBIO.

6. /IBa aToMa ¢ OOJIBIION MOHHOM MOJSPU3YEMOCTBIO pa3BeleHbl Ha pacctosiHue D mpyr
OT Apyra, HaXOAATCs AAJIEKO OT KaKOro-J110o BEIIeCTBa U SKPAHUPOBAHHOIO OT BHEIIHUX MOJIEH.
KakoBa nomkHa OBITH MOJNPU3YyEMOCTh, JJISi TOTO, YTOOBI CIIOHTAHHAS MOJSAPU3ALUS Ui STHX
aTOMOB 0Ka3aJ1aCh YHEPreTUYECKU BBITOJHOMN?

6.3.1. Bonnpocsl Kk 3a4eTy

Tumnsl cBs3eil B TBEPJOM TeIe.
['eomeTpust KPUCTATUIMYECKON PELIETKH
3aaua o ABM)KEHHH JIEKTPOHOB B KPUCTAJLIE.
JIBuKEeHME JIEKTPOHA B IEPUOINYECKOM I10JI€ KPUCTAIIIMUECKON PEeLIETKH (MPUOINKEHUE
cnabou cBsI3N).
5. [lpubnuxeHue CUIBLHOMN CBS3H. DJIEMEHTHI 30HHON TEOpUU TBEPABIX Te. [lenenue Be-
IIECTB Ha METAJUIbI, HOJIYIPOBOJAHUKU U TUIEKTPUKH.
[TonsiTue 3¢ heKTHBHON MacCHI.
JuHamuka Kpucrananueckon pemerku. Konebanue 1enoykyu oJUHAKOBBIX aTOMOB.
JlnHamuka KpuCTaUTHYECKO# perneTku. Konebanue enoyky pa3sHOPOIHBIX aTOMOB.
Hounnble kpucTamisl. B3aumoseiicTBue konebaHuil KpUCTAIUIMYECKON PELIETKH CO CBETOM.
10. Meron kBa3uuactull. DOHOHBI.
11. TennoeMKOCTb TBEP/BIX TN MPU BBICOKMX U HU3KUX TeMIlepaTypax.
12. CobcTBeHHAs TPOBOIUMOCTH TTOIYIIPOBOAHUKOB U €€ TeMITepaTypHasi 3aBUCHMOCTb
13. TemmeparypHas 3aBUCUMOCTb 3JIEKTPOIPOBOTHOCTH [Tl IPUMECHBIX MOJTYTIPOBOHUKOB.
14. Ddodexr Xonna B NOTYyIPOBOAHUKAX.
15. DaexTpOHHO-IBIPOYHBIN EPEXO/I.
16. PoOTONMPOBOAUMOCTH TOIYIIPOBOIHUKOB.
17. TepMoO3neKTpHUECKHUE SBJICHUS B MTOJTYITPOBOIHUKAX.
18. Knaccuyeckas Teopus AHaMarHeTu3Ma u JuaMaraetusm Jlanaay.
19. Knaccuueckas Teopus napamarseTusma.
20. CrmHoBbIH mapamaraetusma [laymu.
21. ®eppomarnetusm. O6MeHHas Teopus peppoMarHeTusma.

el A

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCHOJIb3YEMbBIX
B NPOLECCE OBYYEHUSA

HNudopmanuonHbie TeXHOJIOTHH—O0yUEHUE B IJIEKTPOHHONW 00pa3oBaTelbHON cpene ¢
LENIBI0 PaCIIMPEHHUsl JIOCTyNa K 00pa3oBaTelIbHBIM pecypcaM, yBEIMUEHHUs] KOHTAKTHOTO B3au-
MOJIEHCTBUS C MpenojaBaTesieM, IOCTPOECHUS WHIUBUAYAIbHBIX TPAEKTOPUN MOATOTOBKH, 00b-
€KTUBHOI'O KOHTPOJII U MOHUTOPUHIa 3HAHUM CTYJIEHTOB.

B o6pasoBarensHOM mpoliecce Mo TUCHUIUIMHE UCTIONB3YIOTCS Clleaytolne HHpopmanu-
OHHBIE€  TEXHOJIOTHM,  SBJISIOIIMECS  KOMIOHEHTaMH  JJEKTPOHHOW  MH(OPMALMOHHO-
oOpa3zoBatenbHOil cpeant BITIY:

e Odunmanpuslii caiit BITIY;

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

e Cucrema snexTporHoro ooydenuss ®I'bOY BO «bI'TIV »;

e (Cucrema TeCTHpPOBaHMsI HAa OCHOBE eauHOro mnoprana «VHTEepHET-TECTUpOBaHUS B
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cdepe 00pazoBaHUS WWW.i-exam.ruy;
e Cucrema «Autuiniaruatr.BY3y»;
® DJEKTPOHHBbIE OMOITUOTEUHBIEC CHCTEMBI;
e MynbTUMEIUIHOE COMPOBOKIAEHUE JIEKIUI U MPAKTUYECKUX 3aHITUH;

8 OCOBEHHOCTH U3YYEHUA JUCHUIITIMHBI UHBAJIMJAMMU NJINHAMMU C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA

ITpu oOyueHuM JuI ¢ OrPAaHUYEHHBIMUA BO3MOYKHOCTSIMM 3/10pPOBbSI IIPUMEHSIOTCS aJ1all-
TUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH B COOTBETCTBUU C YCIOBHSAMH, U3JIOKEHHBIMH B pa3Jiel
«Oco0eHHOCTH OpraHu3anu 00pa30BaTENILHOrO IMpoliecca Mo 00pa3oBaTeIbHBIM IIPOrpaMMaM
JUIS. MTHBAJIMJIOB H JIUI C OTPAaHUYCHHBIMH BO3MO)KHOCTSIMU 3/I0POBBs» OCHOBHOW 00pa3oBaTeib-
HOM MporpamMmsl (MCIOJIb30BAHUE CHEIMATIbHBIX YUEOHBIX TOCOOUI U JUIAKTUUYECKUX MaTepHa-
JIOB, CHEIMATBHBIX TEXHHYECKHX CPENICTB 0O0YyUEHUS KOJJICKTHBHOTO W WHAWBHUIYAIBHOTO TOJb-
30BaHMsl, MIPEOCTABICHHUE YCIYT aCCUCTEHTa (IIOMOIIHHUKA), OKA3bIBAIOILEro 00yyaronmuMes He-
00XOAMMYIO TEXHHYECKYIO TIOMOIIb U T.II.) C YYETOM MHAWBUIYAIBHBIX 0COOEHHOCTEH 00ydJa-
FOLIUXCSL.

9 CIIMCOK JIMTEPATYPBI U UH®OPMAILIMOHHbLIX PECYPCOB

9.1 JIuteparypa

1. Bapeimnaukos, C. B.  DnekrpoamHamuka (METOAMKA PEIICHHS 3a7a4) : METO/. PEKO-
MEHJAlNU 1o Teop. ¢usuke st cTya. ¢pus. crell. By30B / C.B. bappimnukos. - brarosemeHck :
Wzn-Bo BI'TIY, 1998. - 94 ¢ (13 3k3.)

2. Ermdanos, I'. 1. ®wusuka tBepaoro tena : yueo.nocobue / I'. . Enudanos - 4-e u3z., crep. -
CI16.; M.; Kpacuonap: Jlaub, 2011. - 287 c. (4 3k3.)

3. Maryxun, B. JI. ®usuka tBepaoro tena : yued.nmocobue / B. JI. Matyxun, B. JI. Epma-
koB. - CI16.; M.; Kpacuonap: Jlans, 2010. - 218 c. (5 3k3.)

4. Munepajorus ¢ OCHOBaMH KpHcTauiorpaduu : yaeOHoe mocodue s cpeanero npogdeccuo-
HaJbHOTO 0OpasoBanus / B. A. bynanos, A. U. Cussix, A. A. benoronos ; non Hayunoi penakuueid @. A.
JletHukoBa. — 2-¢ u3n., nepepad. u pon. — Mocksa : Mznatenscto HOpaiit, 2022. — 230 ¢. — (IIpo-
¢beccrnonanpHoe obpasosanne). — ISBN 978-5-534-09391-9. — URL : https://urait.ru/bcode/474523

9.2 ba3bl JaHHBIX U HH(POPMAITMOHHO-CIIPABOYHbIE CHCTEMBI
1. Hnadopmanmonnas cucrema «EamHoe OKHO 10CTyIa K 00pa3oBaTeIbHBIM pecyp-
cam». - Pexxum nocrymna: http://www.window.edu.ru/
2. Tlopran HaygHOU 3IIEKTPOHHON OMOIHOTEKH. - PexxuM moctyma:
http://elibrary.ru/defaultx.asp

3. UWurepuer-YuuBepcurer Wubopmanmmonueix TexHomorwit. - Pexum mocryma:
https://intuit.ru
4. T'mobambHast CceTh MAWCTAHIIMOHHOTO oOOpa3oBaHusA. — PexuMm mocTyma:

http://www.cito.ru/gdenet .
5. Caiit Poccwuiickoit akagemun Hayk. - Pexxum goctyma: http://www.ras.ru/

6. Poccuiickuii mopran  OTKpeITOro  obOpa3oBaHus. — Pexum  gocryna:
http://www.openet.ru/University.nsf/
7. Tlopranm OecnjaTHOrO JMCTAHIIMOHHOTO oOpa3oBaHus. — Pexum noctyna:

www.anriintern.com

9.3 DJIeKTPOHHO-0UOJIHOTEYHbIE pecypCchl
1. OBC «Opaiit». - Pexxum nocryma: https://urait.ru
2. Tonmpen (0630p CMMU). - Peskum mocryma: https://polpred.com/news
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10 MATEPUAJIBHO-TEXHUYECKAS BA3A

O6mu1as momans ayautopun 449 - 40 M2 Ilnomans Ha OJHOTO OOYYAIONIETOCs COCTAB-
nstet 1 M2 Iy YMCIIEHHOCTH CTYAEHTOB B IOATPYIIIE B KommdecTe 20 d4eIoBex.

MarepuanbHo-TexHHUECKas 0aza ayauropuu 449 BKiIrodaeT B ceos

yueOHoe (YyueOHO-Hay4YHOe) 000pyA0BaHUe: CTOJ MMCbMEHHBIN, CTYJ KECTKUIM,
MYJIbTUMEAUMHBINA IPOEKTOP, KOMIIBIOTEDP, KPAH.

Apyroe: MyJabTUMEIUITHbIC TIPE3CHTAIMH, pa3paboTaHHbIe B iporpamme Power Point

CamocrosrenbHas paboTa CTYACHTOB OPTaHU3YETCS B ayTUTOPHUAX OCHALICHHBIX KOMITb-
IOTEPHON TEXHUKOHN C BBIXOJOM B 3JIEKTPOHHYIO MH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPENY BY-
3a, B CIELIMAJIM3UPOBAHHBIX JIAOOPATOPUSAX MO JUCIUIUIMHE, @ TAKXKE B 3aJ1aX JOCTYIA B JIOKAJb-
Hyto cetb BI'TIY.

JIMIeH3MOHHOE TPOrpaMMHOE O00ECIIeYeHHE: OIEPalMOHHBIE CHCTEMBI CEMEWCTBa
Windows, Linux; oducasie mnporpammel  Microsoftoffice, Libreoffice,  OpenOffice;
AdobePhotoshop, Matlab, DrWebantivirus.

Pazpaboruuk: T.A. Mepenenuna. K.d.-M.H., qo1eHT.
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