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1. Hepeqenb IVIAHUPYEMBIX pPE3yJIbTaTOB oﬁyqe}ma o AUCIHHUIIJIMHE, COOTHECCCHHBIX C

IUIAHMPYEMbIMH Pe3yJIbTaTaMM 0CBOEHHUsI 00pa30BaTeIbHO MPOrpPaMMblI

B pesynbrate ocBoeHuss OOII MmarucTpaTypbl 00yJaromuiicst TOIKEH OBIAICTh
CIIEYIOIMMU pe3yabTaTaMHu 00YYeHHUs 110 TUCHUIUIMHE:

Koowt Pe3syabTaTsl Ilepeyenb mIaHNPyeMbIX Pe3yJbTATOB
KomnemeHnyuu ocsoenust OOII o JUCHUIIIHHE
Cooepicanue
KomnemeHnyui
OIIK-6 CITOCOOHOCTBIO 3HaTh:
HCTIOJIb30BATh COBpPEMEHHYIO MpobIeMaTHKy Gpu3uku
3HAHUS KOHJICHCUPOBAHHOTO COCTOSIHHS i CME)KHBIX HayK;
COBPEMEHHBIX HanOoJIee MePCIICKTUBHBIC IS TPAKTUIECKOTO
npobJeM u MIPUMEHEHUSI HAIIPaBJICHUSI HAYYHBIX HCCIEIOBAHUN.
HOBEHUIIINX YMeTh:
JIOCTHKCHHI IMOHUMATh COBPEMEHHBIC MPOOJIEMbI (DU3UKH.
(bu3MKK B HAYYHO- Baagers:
UCCIIEIOBATENLCKOM | OCHOBAMHU METOJIOJIOTUU HAYYHOTO MMO3HAHUS MIPH
pabote M3y4YEHUHU Pa3IUYHbIX YPOBHEW OpraHu3alliu MaTepUH,
MIPOCTPAHCTBA U BPEMCHH.

2. Mecmo oucyunaunwt 6 cmpykmype OOIl mazucmpamypot

Jucuumumza «®Pu3nka GOHOHOB» OTHOCUTCS K MPOPECCHOHATHPHOMY IUKITY TIOJATOTOBKH H
BXOJUT B 00s3aTelbHYI0 IporpaMmy oOOy4eHMs MAarucTpaHTOB IO MpO(ecCHOHAIbHO-
oOpazoBarenbHOl nporpamme HampasiaeHus 03.03.02 duzuka. «duznuka GoOHOHOB» OazupyeTcs Ha
KypcaXx eCTECTBEHHOHAY4YHbIX U MNPO(EeCCHOHAIbHBIX JIUCIHMIUIMH, BXOISAIIUX B MOIYJIH
Martemaruka, @usuka, TeopeTuueckas (pu3nka 3TOro HampasjieHUs. MarucTpaHTsl, 00y4Jaromuecs
10 JAaHHOMY KypCY JIOJKHBI 3HaThb OCHOBBI MAaTEMATUYECKOT0 aHAIN3a, AHATUTUIECKON T€OMETPHH,
JUHEIHON anreOpbl, BEKTOPHOTO U TEH30PHOTO aHa/IW3a, GU3UKH KOHJEHCUPOBAHHOI'O COCTOSIHMS,
OCHOBBI MEXAaHUKM CIUIOUIHBIX CpelA, TEOPUH TpYII, TEOPUHU CUMMETPHUH B (PHU3MKE, METOMbI
AJEKTPOHHOW TEOPUH TBEPJOTO Tea.

JucuuiuinHa u3ydaercst Ha 1 Kypce MarucTparypsl Bo 2 ceMecTpe.
3. O0beM AUCHMILIMHBI B 3249€THBIX €IHHUIAX C YKA3aHHEM KOJHMYeCTBA aKaAeMHYeCKHUX

YacoB, BbIIeJICHHbIX HA KOHTAKTHYI0 pa0oTy o0y4alouuxcs ¢ npenojaBarejieM 1 Ha
CaMOCTOSITEIbLHYIO pa0oTy 00y4aromuxcs

OOmast TpyA0eMKOCTh AUCHHMIUTHHBI 1 3aueTHas enuanna (36 akageMUYecKUX 4acoB), U3
KOTOPBIX 36 4acoB — ayIUTOPHBIE 3aHITHS; ydeOHOE BpeMs pacIipeieieHo B TeueHue 1 cemectpa.

3.1. O0béM TMCUMILUIMHBI 10 BUIaM Y4eOHbIX 3aHSTHIl (B yacax).
Ounas ¢popma o0y4eHus1

Bup yueOHoil padoThl Bcero yacoB

OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 72

KonraktHas paboTta 00ydaronmxcs ¢ 36
npenoaaBaresieM (1o BUaaM yueOHBIX
3aHsATUH) (BCETrO)

AynutopHas pabora (Bcero): 36

B T. UHCJIC:




Jlexuun 18
CemuHapbl, IPAKTUYCCKUEC 3aHITHUS 18

B T.4. B aKTUBHOHN M MHTEPAKTHUBHOU (hopMax 9
Breaynuropnas padota (Bcero): 0
CamocrosrenbHas paboTa 00y4aromuxcs 0
(Bcero)

Bun npomexxyTouHol aTTecTanuu 3auéT
oOyuatomierocs (3a4er / 9K3aMeH)

4.1. Pazoenwvl oucyuniunvt (M00yisn) u mpyooemKocms no 6UOAM YUeOHbIX 3aHaAmuil (6

aKademuuecKux 4acax)

0115 04HOUL hopmbl 0OyUeHUA

Buabl y4eOHbIX 3aHATHIH, BKJIIOYAS
E CaMOCTOSITEJbHYI0 padoTy o0y4aromuxcs u
xS TPYAOEMKOCTH
g 2 S (B yacax)
o B S
No Paszen g8céd DopMBbI TEKYLIEr0
/i AHCIMILTHHBI ; ay/[MTOPHBIE CaMOCTOSITENIb KOHTPOJIS
y4eOHbIe 3aHATHS Hasi pa6oTa ycnesaemocTn
o0yuarommxcst
BCEro JICEKIIMHU CeMHUHapbI,
NpaKTU4eCKue
3aHATUA
1. | OcHoBHI TEOpUU 18 8 10 0 VYcTHbIi onpoc,
JTUHAMUKH PEIIETKH KOHTPOJIb BHIII.
JIOM. 3aJaHuH,
KOHTp.paboTa
2. | Teopus ynpyroctu 6 4 2 0 YcTHBIHN ompoc,
KOHTPOJIb BBIII.
JIOM. 3aJaHUMH,
KOHTp.paboTa
3. | Hekoropsie 6 4 2 0 YcTHbI ompoc,
MPUIIOKEHUs 00IIIei KOHTPOJIb BBIII.
TEOpHUH KOJIeOaHU JIOM. 3aJlaHUH,
pelIeTKn KOHTp.paboTa
4. | Pacuer muHAMUKH 6 2 4 0
€IIEeTKN KPUCTAJJIOB U3 Konrposbras
p p pabora (KP)
TIEPBBIX MPUHIIUTIOB.
4.2 ConepxxaHue TMCUMILIHHBI (MOYJIs1), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jesiam)
Ne | HaumenoBaHue pasjaesa
Conep:xkanue
n/n AMCUUILIMHBI
1 OcHoBBI TEOpHUU

AUHAMUKH PCHICTKH

Cooepoicanue 1eKyuoHHO20 Kypca

1.1. | KoneGanus Kpucrannmaeckas cTpykTypa. DWHIITEHHOBCKAs U 1e0aeBCKast
KPUCTAJITNYECKOI MoJiesi TBepAoro tena. HopmansHbie MOBI KOJIeOaHusl.
pemeTKH OnTHyecKre U aKyCTHIecKne OHOHBI

1.2. | luHaMuKa peueTku Anunabatuyeckoe npubmmkenue. ['apmMonnveckoe npuOIMKeHHeE.

VYpaBHEHUS IBUKEHUS KPUCTAIIMYECKOM penieTku. CUaoBbie
KOHCTAHTBI U UX CBOMCTBA.
1.3. | ®akropsr Jlebasi- TennoBoe nBMKEHUE aTOMOB. TemmneparypHbie (paKkTOpHI.




HaumenoBaHue pasjaeia

Conep:xkanue
n/n JTUCIHUILINHBI
Yomnepa B kpuctajuiax Brerancnenne gaxropos Jlebas-Yomnepa. TemnoBoe pacimpeHue.
1.4. | MoaenbHBIE pacyeThl VYyer KyJoHOBCKOTO B3aumozaeicTBus. Meron OBanbaa. Moaenu
JUHAMUKH PELIETKH pacuera JIWHAMUKH KPUCTAIIMYECKOW perneTku. [IpuOmmkenune
MapHOTro MeXaToMHOro B3aumojencTBusa. Monens Kutunra u ee
MIPUMEHEHUE.
Tembl npaxmuyecKux/ceMuHapCcKux 3aHamull
1.1 | CunoBble KOHCTAHTHI Matpuiibl  CHJIOBBIX ~ KOHCTaHT. KyOWYecKue  pelieTKH.
["apMoHMUecKoe ¥ aHTapMOHNYECKOE NTPUOIKEHHUE.
1.2. | Jlunamuka pemretku tumna | Kpucrammueckas CTpyKTypa, 3JIEMEHTHl CAHMMETPHH.
NaCl u CsCl Brruncienre (GOHOHHBIX CIIEKTPOB.
1.3. | JlunaMuka pemerku Kpucrannuueckast CTpyKTypa, 2JIeMEHTbl CHMMETPHH.
BIOpLIUTA U casieputa Brrancnenvie pOHOHHBIX CIIEKTPOB.
ZnS
14. | JluHamuKa pemeTKu Kpucrannuaeckast CTpykTypa, 3JIEMEHTB CAMMETpUU. MaTpuiibl
XaJIbKOIIUPHUTA CUJIOBBIX KOHCTAHT B KPUCTAJIJIAX CO CTPYKTYPOH XalbKOIMUPUTA.
[TapameTpsl CUIIOBBIX KOHCTAHT C yYE€TOM MEPBBIX COCENICH.
1.5. | ®eHoMeHoOIOTUYECKAS Brruncnenue pOHOHHBIX CIIEKTPOB KPUCTAIIOB CO CTPYKTYPOit
MOj1€7b (POHOHHOTO xanbkonuputa ABX; B Mogenu Kutunra.
CIEKTPa KPUCTAIIJIOB
2 Teopust ynpyroctu

Cooepoicanue 1eKyUoHHO020 Kypcda

2.1. | deHOMEHOJIOTHYECKAS Tenzop nedopmannu, TEH30p HANPSHKEHUS, TEPMOIMHAMHKA
TEOPHUs YIPYTOCTH nedopmupoBanusi, 3aK0oH ['yka, CBOMCTBA YIIPYTHX MOCTOSHHBIX.
KpUCTAaJIJIOB Brruncienue MexaHn4ecKux XAPaAKTCPHUCTUK KPUCTAJIJIOB.

2.2. | deHOMEHOJIOTHYECKas Kputepuu olleHKH yIpyrux CBONCTB KPUCTAIUIOB C PA3JIMYHBIM
TEOpHUs YIPYrOCTH COCTaBOM M THIIOM XUMUYECKOH CBSA3H
KPHUCTAJIIOB

Temwr npaKWlM"lECKMX/CeMMHClpCKMX 3aHAMUl

2.1. | CgoiicTBa ynpyrux HaxosxieHne Buia TeH30pa ynpyrux MOCTOSTHHBIX.

MTOCTOSTHHBIX

3 HekoTopsbie

NPHJI0KEHUs1 001Iei
TeOpHuHU KoJIeOaHuil
peleTKn

Cooepoicanue 1eKYUoOHHO20 Kypca

3.1. | TepmoanHamMuka TepMoIMHAMUUYECKHE COOTHOIICHUS MPU MAJIBIX OTKJIOHEHUSIX U3
KPUCTAJIJIIOB COCTOSIHUSI PAaBHOBECHSI.

3.2. | TepmoanHaMuka TepMoarHaMUKa KPUCTAIIOB B TAPMOHUYECKOM MPUOIINKCHHH.
KPHUCTAJIIOB TepMoauHaMU4eCKHre BETUYMHBIL. TEII0BbIE CBOMCTBA U UX CBS3b

CO CIIEKTPOM.

Temvl npaxkmuyecKux/ceMuHapCcKux 3aHamull

3.1. | TepmonnHamuKa CnexTp 4acToT U TerIoeMKocTb. Moaeinp DitHiureiHa. Mozeinb
KPHUCTAJJIOB JleOas.

4 Moaeau tTMHAMUKH
KPHUCTALIHYECKOH
peueTKu.

Codeporcanue 1eKYUoHHO20 Kypca

4.1. | Mozenb %ecTKHX HOHOB. |

Temuvl npakmulteCKux/ceMuHapCKux 3aHamMuUl

4.1. \ Pacuer nuHaMukn

| Pacuer ynpyrux BoJIH B KPHCTAIUIAX PA3THUHBIX CHHTOHHIA.




Ne | HaumeHoBaHue pa3aeJia
Conep:xkanue

n/n JUCHHUIIIMHBI
PEIIeTKH KPUCTAILIOB C Ornucanmne moaenu KutuHra Juist KpUCTAILIOB C TATPAdAPUICCKOM
ITOMOIIILIO KoOpauHaIuen atroMoB. Paciupennas moaens Kutunra.
(heHOMEHOIOTHIECKHIX
IOXOJIOB.

4.2. | Hekoropskle npuioxeHus: | BeraucineHne TEepMOAMHAMUYECKUX XAPAKTEPUCTUK KPHUCTAIIIOB
oO1meit Teopun Ha OCHOBE ()OHOHHOM TIJIOTHOCTH COCTOSTHHM.
KoJ1e0aHUM peleTKH

5. Ilepevyenb yueOHO-MeTOANYECKOT0 00ecrieYeHHs IJIsl CAMOCTOSITeIbHOI PadoThI
o0yyarommxcsi o JMCHUIJIMHE

1. DnexTpoHHast CTPyKTypa U KojiebaTeiabHbIe CIEKTPhl alMa30MoJ00HBIX MOJIYIPOBOJIHUKOBBIX

ceepxpemrerok [Tekcr] / A. B. Kombiros, E. H. Mansimesa, FO. U. [onsranos, A. C. IlonnaBHoit

/I Teopus pusndeckux U PU3NKO-XUMUYECKUX CBONCTB CIOXKHBIX KPUCTAIUTMUECKUX COCTUHEHHH C

Pa3IMYHBIM THUIIOM XUMU4YecKol cBsizu / [mox oomr. pea. A. C. IMomraBuoro [u ap.]]. - Kemeposo,

2012. - C. 325-375.

2. ®usuka tBepaoro Tena [Teker] / Jx. brefikmop , MockBa «Mwup» 1988 1., 608 c.

3. lunamMuka u TepMoauHAMUKa KpucTaminyecko pemerku [Tekcer] / M.U. Kamnenscon, A.B.
TpedunoB Mocksa «M30AT» 2002 1., 382 c.

4. lunamuueckas Teopusi Kpuctamuinueckux pemetok [ Texer] / M. boph, X. Kyns M3garenscTBo

WNuoctpannoii mutepatypsl 1958 1., 488 c.

5. Mukpockonuieckasi TeOpUsi MEXaHUYECKHUX U TEIJIOBBIX CBOMCTB KpucTaiuioB [Tekct] / I'.

Jleiitoppun ' dusz-mar. Jlutepatypsr, Mocksa 1963 Jlenunrpan, 312 c.

6. @oHJ OIEHOYHBIX CpeacTe Jisi MNPOBEIACHUS l'[pOMC)KyTO‘IHOﬁ aTTeCTallumn
oﬁyqamumxcn o JMCHUIIJIMHE

6.1. Ilacnopm ¢honoa ouenounvix cpedcme no oucyuniune (Mooyno)

Ne | KonTponupyemelie pa3iesibl Kon konTponmupyemon HAMMEHOBAHUE OLIEHOYHOTO
/11 | (TeMbl) TUCIMTUTHHBI KOMITETCHIIMK (WM €€ cpeacTBa
(pe3ynpTathl MO pasjesam) 4yacTu) / v ee
bopmynupoBKa — no
JHCeNAHUI0
1. | OcHOBBI TEOpUU TUHAMUKHU OIIK-6 Y CTHBIN ONPOC, KOHTPOJIb
pelreTku BBITIOJTHEHUS JIOMAIITHETO
3aJjaHusl, KOHTp. paboTa
2. | Teopwust ynmpyrocta OIIK-6 YCcTHBIN 0NpoC, KOHTPOJIb

BBITIOJTHEHUS IOMAIITHETO
3aJlaHusl, KOHTP. paboTa

3. | Hekoropsie mpuinokenus oomeit | OITK-6 YCcTHBIN 0NpoC, KOHTPOJIb
TEOPHUU KOJIEOaHHH PEIIeTKH BBITIOJIHEHMS JOMAIITHEr O
3aJlaHusl, KOHTP. paboTa
4. | Mogenu qTUHAMUKHU OIIK-6 KonTponbnas pabota

KPHUCTAJUTMYECKON PEIIETKH




1)
2)

3)

4)

5)

6)

7)

1)

6.2. Tunoeuie KOHmMpOJ/ibHblE 3A0aHUs WU UHDLE Mmamepuaiivl

6.2.1. Bonmpochl k 3a4eTy

["apmoHMnueckoe npubIMKEeHHEe, Pa3iokKeHHE MOTCHIIMATbLHOU SHEPTHH.

YpaBHEHHE IBMKEHUS KPUCTAUIMYSCKON PEIIETKH B TAPMOHUYECKOM MTPUOIMKCHUN

CBoiiCcTBa CHJIOBBIX KOHCTaHT

JunaMuka Kpuctaminueckon pemerku. O01mas Teopus.

VY4eTr KyJIOHOBCKOTO B3auMoaeicTBUsA. OCHOBHBIE MOJIOXKEHUS METOAa DBaIb/a.

[TomysMmupuvecKre Mmoaxo/Abl K BEIYUCICHUIO (POHOHHBIX CIIEKTPOB.

Konebanus pemeTky B NpUOIMKEHUU TAPHOTO MEKATOMHOTO B3aUMOICHCTBHSL.

Meton Kurtunra.

. Mojeinb KeCTKUX HOHOB.

10.Ten3op aepopmanum, TEH30p HAIPsDKEHUS, 3aKoH [ 'yka.

11.CpoiicTBa yIpyrux OCTOSHHBIX.

12.Beiuncienre MeXaHMUeCKUX XapaKTePUCTUK KPUCTAILIIOB.

13.Metozpl CpaBHEHUSI MUKPOCKOITHYECKON TCOPHH U TEOPUH YIIPYTOCTH.

14. TepmonHaMu4ecKiEe COOTHOIICHUS ITPH MAJIBIX OTKJIIOHEHUSX U3 COCTOSIHHS pAaBHOBECHSI.

15.TepmonHaMuKa KpUCTAJIOB B TapMOHMYECKOM HpuOmkeHuu. TepMoanHaMuyeckue
BEJIMYMHBI.

16.TepMoHaMUKa KPUCTAUIOB B TAPMOHHYECKOM NpHOIMKeHUU. TerioBsie CBOMCTBA U UX
CBSI3b CO CIIEKTPOM.

17.Mopenp DitHiTeHA.

18.Mopens /lebas.

19.BbiuncieHne TEPMOJMHAMUYCCKUX XapaKTEPUCTHK KPUCTAIUIOB Ha OCHOBE (DOHOHHOM

MJIOTHOCTU COCTOSTHUM.

CoNoA~WNE

Bapuanmui oomawnux 3a0anuil.
1. Obwasa meopus Ounamuku peuemku 8 2apMOHUYECKOM NPUOTIUNCEHUU.

K npaxmuuecxomy 3anamuio 1.1.:
HaiiTu BuJ MaTpuubl CUJIOBBIX MOCTOSHHBIX MJI TEPBBIX, BTOPBIX U TPETBUX cOcCeAei
TPaHEIICHTPUPOBAHHON KyOMYECKOM PEIIeTKH.
Haiitu Bug MaTpHIlbl CUIIOBBIX TIOCTOSIHHBIX JJIS IEPBBIX, BTOPBIX U TPETBUX COCEIEH MPOCTOM
KyOMUYEeCKOH pEelIeTKH.

HaiiTi Bua MaTpuilbl CHIIOBBIX TOCTOSIHHBIX JJISl IEPBBIX, BTOPBIX U TPETHUX COCEe 00bEMHO-
LEHTPUPOBAHHOM KyOUYECKON PEeIIEeTKH.

K npakmuueckomy sanamuio 1.2.:
Jlig rpaHelneHTpUPOBAaHHON KyOWYECKOM pemieTKu B MPUONIMKEHUM TNEPBbIX coceledl HaWTh

4acTOTHI ® B Toukax L = ;(51 +b, + 53) X = ;(61 + 52), W = 2(51 + 52)+ ;(52 + 53)
J711 00beMHOIIEHTPUPOBAHHOM KyOUYeCKO! peleTKy B MPUOIMKEHUHU NIEPBBIX coceel HalTh

YaCTOTHI ® B TOYKAX F5=2'1(51+52+53), N =;53, E=;(5_L+52 +6)

K npaxmuuecxkum 3anamusm 1.3.-1.4.

HOJ’Iy‘-II/ITB MaTpuibl CHIIOBBIX ITOCTOAHHBIX B KpHCTAJIaX CO CprKTypOfI XaJIbKOIIUpUTa
(SaKOH‘{I/ITB BBIUUCJICHUS, HAYAaTbIC Ha TPAKTHUYCCKUX 3aH}ITI/ISIX).

K npaxmuuecxomy 3anamuro 1.5:

BbruuciuTh ¥ MocTpouTh (POHOHHBIE CHEKTPHI JJISI KPUCTAIOB CO CTPYKTYPOH XaJdbKOIUPUTA
(CuAlS,, CuGas,, CulnS,, AgGas,, AgGaSe,, AginSe;) B moaenu Kutusrra.

2. Csa3b medcoy MUKpOCKONUYeCKol meopuell u meopuel ynpy2ocmu
HaiiTi Bu MaTpuibl ynpyrux MOCTOSHHBIX JIJIsi KPUCTAIUIOB OPTOPOMOMYECKON CHHTOHUH



2) HaiiTi B MaTpHUIlbl yIIPYTHX TMOCTOSHHBIX [ KPUCTAIOB TETPArOHATLHOW CHUHTOHUH
3. Hekxomopwie npunoscenus odwel meopuu KO1eOAHUL peuiemku

1) BbIUKCINTH TEPMOAMHAMUYECKUE XaPAKTEPUCTUKU KPUCTAILIOB CO CTPYKTYPO# XaIbKOITUPUTA
(CuAlS,, CuGas,, CulnS,, AgGaS,, AgGaSe,, AgInSe;) Ha ocHOoBe (HOHOHHOM TIOTHOCTH
COCTOSIHUM
4. Pacyer JMHAMHKHM PENICTKH KPUCTAUIOB W3 IEPBBIX IPHHIMIIOB. 3aJaHue K

WHJIMBUIyaJIbHOU padore.

1) Beruuciuts GOHOHHBIA CHEKTp masi Kyomdeckux kpucramioB MCI, MO, MF,, omucars ero
ocobennoctu (10).

2) [IlpencraBuTh BBIYMCICHHBIC TEPMOJAMHAMHYCCKHE XApaKTCPUCTHKH B CPAaBHEHHH C
M3BECTHBIMH KCIIEpUMEHTaIbHBIMU TaHHBIME (10).

B cko0kax yka3aH MakCHUMaJIbHBIN OaJlT 3a IPABIIILHO BBITOJIHEHHOE 3a/1aHUE.

6.3 Memoouueckue mamepuainsl, onpeoenaoujue npouedypvl OUeHUGAHUA 3HAHUI, YMEHU,
HAaGBIKOG U (UU) OnbIma 0eameibHOCmU, XapaKmepu3yloujue mansvt Gopmuposanus
KomnemeHnyuil

JUia MaructpaHTa JOCTUTHYTHIM ypOBE€Hb OOYyYE€HHOCTH (MTOroBas OTMETKa) OIpEAeseTcs B
COOTBETCTBHUHM C AJITOPUTMOM, IIPUBEAECHHBIM B Ta0JIHULIE.

YPpoBHH YCBOCHUSA

KonkperHble geiictBust
MaTepHuasia u

CTY/IEHTOB, CBH/I€TEJILCTBYIOLIIHE

¢(pOpMHUPOBAHHOCTH
0 JOCTH/KEHUH TAHHOT0 YPOBHS
CrocoO0B 1eATeIbHOCTH
[lepBbiit Pesynbrarel 00y4eHHS CTYAEHTOB CBUICTEILCTBYIOT 00
MenbIe 50 6aios YCBOCHUM HMMHU HEKOTOPBIX 3JIEMEHTAPHBIX 3HAHUM OCHOBHBIX
«HEYIOBJIETBOPUTEIBHO» BONPOCOB MO AXCHUILINHE. [lomylieHHbIe OITMOKN 1 HETOUHOCTH
MOKa3bIBAIOT, YTO CTYACHTHl HE OBJAACIU HEOOXOJIUMOU
CHCTEMOU 3HAHUM 110 JUCUUILUINHE.
Bropoii (penpoyKTHBHBIN) JIOCTUTHYTHII ypOBEHb OIIEHKH pPE3ylbTaTOB OOYy4eHUS
ot 51 no 65 6amnos MOKAa3bIBACT, YTO CTYACHTHI 00/1a7af0T HEOOXOIMMOM CHCTEMOM
«YyAOBJICTBOPUTCIIEHOY 3HaHUI M BJIAJCIOT HEKOTOPHIMH YMEHMSIMU MO JUCLUIUIMHE.

CryneHTsl CIOCOOHBI TOHUMATh U MHTEPIIPETUPOBATH OCBOEHHYIO

MH(POPMAIIHIO, UTO SBJISETCSI OCHOBOH YCIENIHOro (hOPMHUPOBAHHUS

YMEHHUH U HaBBIKOB Ul PELICHUS NPAaKTUKO-OPHUEHTHUPOBAHHBIX

3a7ad4:

— BOCHPOM3BOJAT TEPMHHBI, KOHKPETHbIE (DAKTBI, METOJBI U
IIPOLEAYPHI, OCHOBHBIE IOHSTHSI, IPABWIIA U IIPUHIUIIBL,

— TPOBOJAT MPOCTEHIINE PACUETHI;

—  BBINOJHSIOT 33JJaHus 110 00pa3ily (WM M0 UHCTPYKIIMH).




Tperuii (peKOHCTPYKTUBHBIN)
ot 66 1o 85 OaIoB
«XOpOLLIOY»

CTyneHThl MPOJEMOHCTPUPOBATH PE3YJIbTaThl HA YPOBHE
OCO3HAHHOTO BIIAJICHHS YYCOHBIM MAaTEPHAIOM W YYCOHBIMH
YMCHHSIMH, HaBBIKAMH M  CIIOCOOAMHU  JIEATEIHHOCTH IO
qucruiuiiae. CTyIeHTBl CIIOCOOHBI aHAJIM3UPOBATh, IMPOBOIUTH
CpaBHEHHE U 000CHOBAaHHE BEIOOPA METOJIOB PEIICHUS 3aJaHH B
MIPAKTUKO-OPHEHTHPOBAHHBIX CUTYAIUAX, @ UMCHHO:

— 00BscHSET (PaKThl, IPaBHUIIA, IPUHITUIIBL;

— mnpeobOpa3yeT CIIOBECHBIM MaTepual B MaTeMaTHYECKHE
BBIPAKCHUS;

— TPEIIOJOKUTEIBPHO ONMUCBhIBACT OYAYIIHME IOCICACTBHS,
BBITCKAOIIME U3 UMEIOIINXCS JaHHBIX

— YCTaHaBJIMBACT B3aHMOCBSI3H MEXKy COCTAaBOM, CTPOCHHEM H
CBOMCTBAMM XMMUYECKHUX BEIICCTB;

— TMPOBOJUTH pacyeTbl IO XHMHUYECKHMM (QopMmysiaM H
YpaBHCHUSIM;

— TIPUMEHSET 3aKOHBI, TCOPHH B KOHKPETHBIX MPAKTHYECKUX
CUTYAIIUsX;

— WCTOJB3YET MOHTHS U IPUHIIAITE B HOBBIX CUTYaIUsX.

YerBepThlii (TBOPUECKHUIT)
ot 86 no 100 6aiu1oB
«OTITUIHOY

CryneHTsl ciocoOHbI UCTIOIb30BaTh CBEACHUS U3 PA3IMUHBIX
UCTOYHHMKOB JJISl YCIIEUIHOIO MCCIEJOBAHUSA M IOHMCKA
pelleHrs B HECTaHAAPTHBIX IPAKTUKO-OPUEHTHUPOBAHHBIX
CUTYyaLlUsX:

— OpHUEHTHpYeTCs B TOTOKE (U3WYECKOH WHOpMaLuy,
omnpezenseT HCTOYHUKM  HEoOXoauMoM  uH(popMaluu,
HOoJIy4aTh €€, aHATU3UPOBATh;

— nuieT pedepar, BHICTYIIIICHHUE, JOKIIA;

— Tpe/ularaeT IUIaH IMPOBEIEHUS HSKCIEPUMEHTa WU JPYTUX
JIEHCTBHIA,

— COCTaBJISIET CXEMBI 3aJJa4H.

— OLIEHUBAET JIOTUKY IOCTPOEHUS TEKCTa;

— OLIEHUBAET COOTBETCTBHE BBHIBO/IOB UMEIOIIMMCSI TAHHBIM;

— OLIEHHMBaeT 3HAYMMOCTh TOrO WJIM HHOTO MpPOJIYKTa
JIeSITEIIbHOCTH;

— TPOTHO3UPYET CBOMICTBA XMMHYECKHX BEIIECTB HA OCHOBE
3HaHUS 00 UX COCTaBeé M CTPOEHHM M, Hao0opoT,
IpeJioiaraeT CTPOEHUE BEIIECTB HA OCHOBE UX CBOMCTB;

— IIJAHUPYET U OCYLIECTBISET (PU3HMUECKUI IKCIIEPUMEHT.

CTYJIGHTy npu caadye TCOPCTUUCCKOTO MaTepuala M pCHICHUHW WHAWBUAYAJIBHOI'O 3aJaHUA
HCO6XO,Z[I/IMO MOKa3aTh CBOI0 CHOCOOHOCTh ACMOHCTPUPOBATH yTJIy6HCHHBIC 3HAHHUS B 00JIaCTH
MaTE€MaTUuK U €CTCCTBCHHBIX HAYK. HpI/I caa4y€ MHAWBUAYAJIBHOTO 3aJaHUsA H€O6XO}II/IMO PEIINTDH
IOCTABJICHHBIC HCM 3a/la4i U OTBCTUTH Ha IMOCTABJICHHBLIC BOIIPOCHI. Ecau CTYACHT IPOITYCTHUII
3aHATUC, OH MOXET €TI0 <<0Tpa60TaTB>) - HpHﬁTH C BBIIIOJTHCHHBIM 3aJaHHUEM K IIPCIIOJaBaTCIO B
YacChl HA3HAYCHHBIX KOHCy.]'IBT&HHﬁ.

0) Kpumepuu oyeHueanua Komnemenyuil (pe3y1bmamaos)
O1eHKa «3a4T€HO» BBICTABIISIETCS CTYJIEHTY, KOTOPBIi:
- TIOJIHO pacKpblBaeT cojAepkKaHHe ydyeOHOro wmarepuansa B o00beMe, MPeTyCMOTPEHHOM
MporpaMMoii, M3y4WJl OCHOBHYIO JHMTEpaTypy MO BOMNpPOCaM JUCHUMIUIMHBI U O3HAKOMUJICS C

JIOTIOTHUTEIIFHOM;




- BJIaACCT MeTOI[OJIOFHeﬁ I[aHHOﬁ JAUCHUIUINHBI, 3HACT ONIPCACICHNA OCHOBHBIX HOHHTHﬁ;
- o0magaeT OCTAaTOYHBIMH 3HAHUSMH JUISI  TMPOJOJDKCHUS OOydeHHMs U JaybHEHIen
npodeccHoHaALHOM IeATEIHbHOCTH;
- YMEET yBSI3aTh TEOPHIO U MPAKTUKY [TPU PEIICHUH 3a/1a4 U aHATN3€ KOHKPETHBIX CHTYAI[HIA;
- JOIIYyCTHJI HC3HAYUTCIILHBIC HCTOYHOCTU IIPpU HU3JIOKCHUM MATCpHUalla, HC HCKAXKAIOIMIUC
cojiep)KaHKe OTBETA 0 CYIIECTBY BOMPOCa.

OneHka «He 3a4TEHO» BBICTABJISIETCS CTYIEHTY, KOTOPBIi:
- UMeeT mpoOebl B 3HAHUSIX OCHOBHOIO y4eOHOrO MaTepHajia IO JUCIUIUIMHE, HE MOXKET JaTh
YCTKOIr'o onpeACICHUA OCHOBHBIX HOHSITI/Iﬁ;
- HE YMEeT peliaTh 33Jaui U He MOXET Pa3o0paThCsi B KOHKPETHOW CUTYaIlUH;
- HE MOXET YCIIEIIHO MPOJO0JDKATh JalbHeiiiee 00yueHHe B CBA3U C HEJOCTATOYHBIM 00BEMOM
3HAHUMU.

6) onucanue wWKaIbl OYCHUGAHUSA
OneHka 3HaHUH CTyJIeHTa O JucuUIUIMHE «DPu3uKa (OHOHOBY» OCHOBaHA Ha pe3yJbTaTax ero
JeSITeTPHOCTH B CEMECTPE U 3aBEPIIIACTCsl UTOTOBOM arTecTanueil B popme 3adera. PedtuHr
CTY/IEHTA 10 TUCLMILJIMHE OIpeesIAeTCs Kak cyMMa 0alljioB 3a paboTy B TEUEHHE ceMecTpa U
0aJlIOB, MOJYYCHHBIX B PE3YJIbTATE UTOTOBOW aTTeCcTallMy (HA 3a4eTe).

o MaxkcuMaJibHbII CymmapHblii
Ne Bua geATeIbHOCTH KommenTapuii KoanuecTtBo .
0aJs1 TeKyLHi 0211
Konrponsnas padora, Tect
1 P paboTa, 17 1 17
10 UTOTaM 3aHITHSA
2 |Jlexuus 2 9 18

Brmmonaenne WHAWBUIYaJIbHBIX

3 |IIpaktuueckoe 3aHsTHE . 5 9 45
3aJaHui
RiTeKymuﬁ: 80
3auer 20 1 R;""oPr=20

3ader 1o AUCIUIUIMHE BBICTABIISIECTCS, €CIU CTyIeHT HaOpan He menee 51 % u3 100 %, uto
BBIP2YKEHO B COOTBETCTBYIOIIMX Oasiax.
MakcumaibHblii Tekyuuii 6an1 — 80 6amios. [IpoxoaHoii Tekymmii 6aaa — 41 Gan.
MakcuMaJjibHbIH aTTecCTAMOHHBIN 6aJ1J1 (Ha 3a4eTe) — 20 Ganios.
IIpoxoaHoii aTTecTanMOHHBINH 0a/11 (Ha 3a4eTe) — 11 Ganos.

Ilpoxoonoii mexkywyuii 6ann — MUHUMAaIIbHBIN TEKyIIMHA 6aJi, MO3BOJSIOUINI 00yJaromeMycs
IIPETEHI0BATh HA MOJIOKUTENIBHYIO OLICHKY IO UTOTaM TEKYILErOo KOHTPOJIS 110 JaHHON
JTUCHHUIUIMHE (MOJIYJII0) Y4eOHOr O IIaHa.

Ilpoxoonoii ammecmayuorHbLI (a1 — MUHUMAJIBHBIN aTTECTAIIMOHHBIN Oas,
MO3BOJISIOMINN 00yJaroIEeMycsi IPETeHI0BATh Ha MOJIOKUTENFHYIO OLIEHKY 110 UTOTaM
MIPOXO’KJCHMSI AaTTECTAIIMOHHOTO MCIIBITAHUSI 110 IaHHOM TUCIUIUINHE (MOIYIIO).

7. Yueono-memoouueckoe u ungpopmayuonnoe obecneuenue oucyuniuHbl

a) OCHO6HaA Tumepamypa:

1. baiikoB, F0.A. ®u3nka KOHAEHCHPOBAHHOTO COCTOSHHS. [DJIEKTPOHHBIN pecypc]: YdeOHbIe
nocodbuss / FO.A. baiikoB, B.M. Ky3nenoB. — OnekrpoH. gan. — M.: W3natenscTBO
"JIaboparopus 3uanuit", 2015. — 296 c. — Pexxum goctyna: http://e.lanbook.com/book/70766
(mata mocnemnero odpamenwus: 27.08.17)

0) Oononnumenvhan aumepamypa:
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http://e.lanbook.com/book/70766

1. Menuxos, U.B. ®uzuko-xumMuieckas 3BOJIONUS TBEPAOTO BEIIECTBA. [ DIIEKTPOHHBIN pecypc]
- DnekTpoH. naH. - M. : M3partenbctBo "JlaGoparopus 3nanuii", 2014. - 312 c¢. - Pexum
nocryma: http://e.lanbook.com/book/66349 (nara mocneanero obpamienus: 27.01.16)

2. Maryxun, B.JI. ®usuka TBepaoro tena [DIEKTpOHHBIM pecypc]: ydeObnoe mocodue / B.JIL.
Maryxun, B.JI. Epmakos. - Dnektpon. gas. - CII6. : Jlans, 2010. - 219 c. - Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_id=262

3. lamumosa, K.B. ®u3uka nomynpoBOJHUKOB [ DIEKTPOHHBIN pecypc]|: y4eOHHUK. - DIEKTPOH.
nas. - CII6.: JIanp, 2010. - 392 c. — Pexxum moctyma:
http://e.lanbook.com/books/element.php?pll_id=648

8. [lepeyens pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKAMOHHOI ceTn « UHTEepHeT)»
(nanee - cerb «MHTEPHET)), HEOOXOAUMBIX /IJIsl OCBOCHUS M CHUILINHBI (MOLYJIs1)

8) npozpammnoe odecneuenue u Unmepnem-pecypcol:
1. Hexommepueckoe cBOOOJIHO paclpoCTpaHsseMOe IPOrpaMMHOE 00ecTieueHIe — IporpaMMa Jijist
BU3yaimM3auuu kpucrammmueckux crpyktyp PowderCell 2.3 — (http://www.ccpl4.ac.uk/ccp/web-
mirrors/powdcell/a_v/v_1/powder/e_cell) (nata mocneanero obparienus: 27.01.16)
2. Kpucramtorpadpuueckuii caiir [The crystallographic site at the Condensed Matter Physics
Dept. of the University of the Basque Country] (http://www.cryst.ehu.es) (mata mociemHero
obpatenus: 27.01.16)
3. Hekxommepueckoe cBOOOIHO pacpoCTpaHsIeMOe POrPpaMMHOE 00ecIieueHIe — IporpaMMa JIijist
pacuera DJEKTPOHHBIX M KoOJeOaTeNpHBIX CBOWCTB TBepapix Tenm Quantum ESPRESSO
(http://www.quantum-espresso.org) (mata mocieanero oopaienus: 27.01.16)
4. HexomMmepueckoe CBOOOIHO PacHpOCTpaHsIeMOe POrpaMMHOE 00eCIIeYeHUE — IPorpamMmma JIjist
BU3YaJIM3allUM  KPUCTAJUIMYECKUX CTPYKTYp U PE3yJIbTaTOB IEPBONPHUHIMIIHBIX PAacueTOB
XCrySDen (http://www.xcrysden.org) (mata mocieanero ooparienus: 27.01.16)

9. Memoouueckue ykazanusa 011 00y4arouuxcsa no 0C60EHUI0 OUCHUNTIUHbL

K coBpeMeHHOMY BBIITYCKHHUKY By3a OOLECTBO MPEABABISAECT JOCTATOUHO IIUPOKUI TepeyeHb
TpeOOBaHUM, Cpelrd KOTOPbIX HEMAJIOBAa)XHOE 3HAUEHHE HMMEET HaJlWyhe Yy BbIMYCKHUKOB
OTIpEJICIEHHBIX CIOCOOHOCTEM M yMEHHMsI CaMOCTOSTENIbHO J00bIBaTh 3HAHMUA M3 PA3TUUHBIX
HMCTOYHUKOB, CHCTEMATHU3HPOBaTh IOJYyYEHHYIO HMHQOpPMAIMIO, JaBaTh OLEHKY KOHKpPETHOU
cutryauund. @opMHUpPOBaHUE TAKOIO YMEHUS MPOMCXOIUT B TEUEHHE BCETO Meproja 00yyeHus yepes
ydacTue CTYJEHTOB B MPAKTUYECKUX 3aHATHUSX, BHIIOJHEHHE KOHTPOJBHBIX U WHAMBUYAJTbHBIX
3aJJaHUi, HalUCaHWE KYPCOBBIX M BBIMYCKHBIX KBaTU(HUKAIMOHHBIX pador. [lpu sTOM
caMoCTOsITeNIbHAsl paboTa CTYJIEHTOB UIPAET PELIAIOLIYI0 POJIb B X0JI€ BCEro y4eOHOTo mpoliecca.

9.1. CoBeThl MO NJIAHUPOBAHUIO U OPTAHU3ANMU BpeMeHH, HEOOXOTMMOTO JIsl H3yYeHUsI
JUCIHUIIINHBI.

Pexomenayercs cnegyrommm o0pa3oM opraHU30BaTh BpeMsi, HEOOXOIUMOE JIJTs U3yUeHUs
JIMCIUTIIMHEL:

e II3ydeHne KOHCIIEKTA JICKIIUU B TOT K€ JIEHb MOCIe JeKIuu — 15-20 MUHYT.

e I3ydeHre KOHCIIEKTA 32 JICHb Iepej ciaeayronien nexknueid — 20-25 MUHyT.

e I3ydyeHne TeopeTUIeCKOro MaTepuana rno yueOHuKy u KoHCekTy — 1.5-2.5 vaca B Hezento.

e [ToAroToBKa K MPaKTUYECKOMY 3aHSATHUIO JTHOO BBHITOJHEHUE WHAWBUTyaTbHOTO 3a/I1aHUS —
2.5-3.5 gaca.

e Bcero B Hegemo — 0koi10 4.5-6.5 gaca.

9.2. Onucanue NOCJ€10BATEIHLHOCTH 1€HCTBHI CTy1eHTA («CIeHAPHIl H3yUYeHH s
JUCHMILINHBI»).
JIns moHnMaHus MaTepyrana U KaueCTBEHHOIO €r0 YCBOCHHS PEKOMEHIYETCS TaKast
IIOCJIENOBATEIILHOCTD IEUCTBHUM:
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1. ITocne mpocnymuBaHus JIEKIMA U OKOHYAHUS YU€OHBIX 3aHSATHH, IPU MOATOTOBKE K 3aHATHIM
CIIEAYIOIIEr0 JHA HYXHO CHayajla IMPOCMOTPETh M 00JyMaTh TEKCT JIEKLUH, MPOCIyIIaHHON
CeroJiHs, pa3o0paTh paCCMOTPEHHBIE PUMEPHI.
2. Ilpu noAroTOBKE K JIEKIUH CIEAYIOIIErO JIHS HY>KHO MPOCMOTPETh TEKCT MPeAbIAYILEH JeKIHH,
[I0lyMaTh O TOM, KaKasi MO>KET OBITh TEMa CIEAYIOLIEH JIEKINH.
3. B Teuenue Henenu BbIOpaTh BpeMs A pabOThI C JIUTEPaTypoil B OMOIMOTEKE M JUIsl peIeHUs
3ajad.
4. Ilpu moAroToBKE K MPAKTUYECKUM 3aHSATUAM [OBTOPUTh OCHOBHBIE MOHATUSA U (OPMYJBI IO
TEME JIOMAILIHETO 3a/laHusl, U3Y4YUTh IpUMepsl. Pemas ynpaxxHeHue win 3a1ady, — IpeBapUTEIbHO
IIOHATh, KAKOW TEOPETUYECKUH MaTepuall HYKHO HCIIOIb30BaTh. HameTuts Iu1aH perieHus,
ONPOOOBATh HA €r0 OCHOBE PELIUTh 1-2 aHAJIOTMYHbIE 33a1a4H.

9.3. PexoMeH1alM| 110 MCIIOJIL30BAHMIO MATEPHAIOB Y41eOHO-MEeTOAMYeCKOr0 KOMILJIeKCa.

PexomeHyeTcst MCIIONIb30BaTh METOJUYECKUE YKa3aHHUA W MaTepuaisl 1o Kypey «®Pusnka
(OHOHOBY», TEKCT JEKIMH, a TaKXKe JIJIEKTPOHHBIC IMOCOOMs, MMEIoIMecs Ha (PaKyJIbTETCKOM
cepBepe.

9.4. Pexomenanuu no padore c JJurepaTypoi.

Teopernueckuii MaTepuall Kypca CTaHOBHUTCS OoJjiee MOHATHBIM, KOIZA JOIMOJHUTEIBHO K
MPOCIYUIMBAHUIO JIEKUMH H3Yy4aloTcs M KHUTM 10 Teopuu rpynn. Jlureparypy mno Kypey
XKeJaTeabHO n3ydaTh B Oubanoreke. I1one3Ho Ucnonb30BaTh HECKOIBKO YU€OHUKOB, OJTHAKO JIerye
OCBOUTh KypC, NpPHUIEPKHUBAasChb OJHOTO YydeOHMKAa M KOHcHekra. Pekomenayercs, Kpome
«3ay4HBaHUS» Marepuana, JoOUTbCS MOHUMAHUSA M3y4aeMOM TeMbl AUCHUIUIMHBL. C 3TOH 1ebio
10CJIE€ IPOYTEHUSI OUEPEIHON IJIaBbl )KEJIATEIbHO BBIMOIHUTh HECKOJIBKO MPOCTHIX YIPaKHEHUN Ha
COOTBETCTBYIOILIYI0 TeMy. KpoMe TOro, oueHb I0JIE3HO MBICIEHHO 3aJaTh cebe W MornpoOoBaTh
OTBETUTH Ha CIIEAYIOLIME BONPOCHI: O YEM 3Ta IJlaBa, KAKHE HOBbIE IIOHATHS B HEHl BBEJIEHBI, KAKOB
UX CMBICJ, JUIsI 4Yero CilyXaT M KakMMHU CBOMCTBaMU OOJIaZlal0T HCHOJb3yeMble 37eCh
MaTeMaTHYeCKUEe MOJIEIH.

9.5. CoBeTbl 10 MOATOTOBKE K 3a4eTy.

JIOTIOJIHUTENBHO K M3YYEHUIO KOHCIIEKTOB JEKIUH HE0OXOJUMO IMOJIb30BaThCsl y4eOHUKaMU
110 TeOpHUH rpymni. BMecTo «3aydnBaHus» MaTepuana BaKHO JOOUTHCS MOHUMAHUS U3y4aeMbIX TEM
quctumnHel. [Ipy moAroToBKe K 3a4eTy HYKHO OCBOUTBH TEOPHUIO: Pa300paTh ONpPEENeHUs BCEX
MOHATHM, PAacCMOTPETh IPUMEPBI M CaMOCTOSTENBHO DPELIUTh HECKOJBKO THUIIOBBIX 3ajad W3
Kaxxaoi temsl. [Ipu pemennn 3agad Bcerjga HEOOXOIAMMO KOMMEHTHUPOBATh CBOM JIEHCTBUS M HE
3a0BIBaTh O COAEPIKATEIbHON HHTEPIPETALUH.

9.6. Yka3aHusl 10 BbINOJHEHHUIO JOMAIIHUX U MHANBUAYAJIbHBIX 32JaHHUIA.

[Tpy BHINOMHEHUHU AOMAIIHUX U UHAMBUIYAIbHBIX 3aJJaHU HEOOXOAMMO CHavyalla IpO4YUTaTh
TEOPUI0 U HM3YUUTh TIPUMEpHl MO KaxkAoW Teme. Pemras KOHKpeTHyI 3ajiady, NpeaBapUTEIbHO
CIIeIyeT MOHATh, YTO TpeOyeTcst oT Bac B JaHHOM cilyuyae, Kakoil TeopeTHUeCKui MaTeprail HyKHO
WCIIOIb30BaTh, HAMETUTh 0OIIyr0 cxemy pemenus. Ecau Bel pemanu 3amauy «mo o0pasiry»
pPacCMOTPEHHOTO Ha ayJUTOPHOM 3aHATHMM WIM B METOJUYECKOM I0COOMM MpHUMEpa, TO
JKeJlaTelbHO TOCJe 3TOro 00aymaTh IMPOLECC PElIeHUs W MONpOoOOBaTh PEUINTh aHAJTIOTUYHYIO
3a/1a4y CaMOCTOSITENIBHO.

10. ITepeyenb MHGPOPMAIMOHHBIX TEXHOJIOTHI, HCIOJIb3YEeMbIX NMPH OCYLIECTBJICHUHN
00pa3oBaTe/ILHOIO NMPoIecca Mo JMCUUILIHHE, BKJIIOYAsl MepeYyeHb NPOrpaMMHOro
o0ecrneyeHus1 1 THPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
1. JIekuuu ¢ nprMEeHEHHEM MYJIbTUMEINWHBIX MAaTEPUAIOB, MyJIbTUMEINIHAS Ay AUTOPUS;
2. KoMmploTepHBIH KIacc ¢ BO3MOKHOCTBIO OJKITIOYeHHs K ceTu "MHTepHeT" nms 1ocTyma K
pecypcam 11.8.

TexHonoruu, ucnoab3yeMble NPy aKTUBHOM M MHTEPAKTUBHON (hopMax 00ydeHHs

HeuMmurtanmuonasie Nmuranmonyrie

AxTHBHBIC (IPOOJIEMHBIC) JICKIIHH U
CEeMHHApPBI

Kelic-Texnomorun
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Temarnueckas TUCKYCCHS

AHanu3 KOHKPETHBIX CUTYyalui

Mo3roBoii mrypm

['pynmoBoii TpeHUHT

[IpezenTanus

11. Onucanue mamepuanvHo-mexHuuecKoil 6azvl, HEOOXOOUMOU 0N OCYULECM TICHUA
odpazoeamenvHo20 npoyecca no OUCUUNIUHE

TpeboBanue cranmapra

IIpumep npencrasienus B PI1

[Tynkr 3.7.1.

CrenuanbHple TOMENICHHS JIOJKHBI OBITh
YKOMILUIEKTOBAHbI CHeUATU3UPOBAHHON
MeOeNnbl0 M TEXHUYECKUMHU CPEJICTBaMU
oOydeHUsI, CIYXAIUMU JJIsl MPEACTABICHUS
yueOHoU nHpopManuu OONBIION ayIUTOPHUH.
Jliia mpoBeieHus 3aHATHIA IEKIHOHHOTO TUTIA
MIPEUIAraloTCsl HAbopbl 0EMOHCMPAYUOHHOZO
000py008anus u y4eOHO-Ha2A0HbIX NOCOOU,

O6€CH€‘II/IBaIOH_[I/IC TCEMATHYCCKUC
HWIUIIOCTpaluu, COOTBCTCTBYIOIIIHE
IIPpUMCEPHBIM Imporpamma JUCITMITIINH

(Monmyneit), pabounM y4eOHBIM MporpamMmam
JTUCIUTLTUH (MOJTyJIEH).

Ilepeuenn MaTepHAIBHO-TEXHUYECKOTO
oOecrieueHusl, HEOOXOIMMOI0 TSt
pealu3alnyu MPOrpaMMbl BKITIOYaeT B cels
ayJTUTOPUH, OCHAIIEHHBIC 000PYIOBaHUEM, B
3aBHCHUMOCTH OT CTEIIEHH €T0 CI0KHOCTH.

Jlekuyn Mo OUCHUIIIMHE TPOBOJATCA B AYJUTOPUU C
BBIXOAOM B MHTEpHET, OCHAIEHHOW MYJIbTHUMEIUNHBIM
o0opyznoBanueM. YTeHue JEKUHUA COMPOBOXKIACTCS
JIEMOHCTpAIMell y4eOHO-HATJISIHBIX MOCcOoOui (crai-
IIPE3EHTALUN 110 TEMaM:

OCHOBBI TEOPUU AUHAMUKH PELIETKU

Konebanus KpuCTalUIMUECKON pelieTKu

JlmHaMuKa permeTku

®axTopsl [ebas-Yomiepa B KpucTauiax

MopenbHble pacueTbl IMHAMUKH PELIETKU

Teopus ynpyroctu

DeHOMEHOJIOTUYECKAst TEOPUS YIIPYTOCTU KPUCTAILIOB
HexkoTopsie mpunoxxenus o0uieit Teopun KoneOaHui
pelmeTKn

TepmoarHaMKKa KpUCTALIOB.

[IpakTuueckue 3aHITHS TPOBOAITCS B y4uyeOHOMH
aymutopun kKadenpsl TeopeTuueckod ¢uzuku 1326,
OCHAIIIEHHOW KOMITBIOTEPAMH C YCTAHOBJIEHHBIM HA HHUX
[1O ny1st BBIMOMHEHUS MPAKTHYECKUX PadOT M0 TEMaM:
CuiioBbIE KOHCTAHTBI
JHuuamuka pemerku tTua NaCl u CsCl
JnHaMuka perieTky Blopuura u chanepura ZnS
JlnHaMuKa pereTky XaabKOoIupuTa
denomeHoorn4ecKas MoJiesib GOHOHHOTO CIIEKTpa
KpHUCTAJIJIOB
CBoiicTBa yIpyrux NOCTOSHHBIX
TepmoMHaMKKa KpUCTAIIOB
HekoTtopsie mpuinoxenus o01el Teopun KojieOaHui
pELIEeTKH

[Tomerenust 111 CaMOCTOSITEIBHOW PabOTHI
0o0y4aromuxcsi JOJDKHBI  OBITh  OCHAIIECHBI
KOMITBIOTEPHOM TEXHUKON € BO3MOKHOCTHIO
noAkoueHuss K - cetw  «HTepHET» WM
o0OecrieueHneM JoCTyma B  JJIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTENbHYIO  CPENy
OpraHu3aIyH.

CamocrosiTenbHass paboTa MO JUCHUIUINHE MOXET
IIPOBOAMUTCS B KOMIIBIOTEPHOM KJacce€ OTJIEJIECHHUS
¢u3uku 1 xumuu aya. 1326, 31eKTPOHHOM YHUTAIBHOM
3aime (ayn. 1218),  ocHameHHBIMH KOMITHIOTEPHOU
TEXHUKOM C BO3MOYKHOCTBIO TOAKIIOYEHHUS K CETH
«lHTEpHET» W JOCTYIOM B  DJEKTPOHHYIO
nH(popManmoHHo-00pa3oBaTenbHy0 cpeny KemlVY (B
TOM qucie JETO3UTaApUIl UH(POPMAIMOHHO-
oOpa3oBatenbHbIX pecypcoB Kem['Y) u B aneKkTpoHHO-
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oubnauoreunsle cucrembl "YHUBEPCUTETCKAS
BUBJIMOTEKA OHJIAVH", "JIAHBL"

3.7.2. Opranuzanus IOJDKHA obITh | KoMIUIEeKT IporpaMmMHOro ooecnedeHus, HeoOX0IUMBbIi
obOecrieueHa  HEOOXOIUMBIM  KOMIUIEKTOM | AJisi 00€CIeYeHHs TUCIUTUIMHBI, BKIIFOYACT CIICTYIOIINE
JIMIEH3UOHHOTIO MPOTrPaAaMMHOTO | MPOTPAMMHBIE TTPOTYKTHI:
o0opyIoBaHUs obecrieueHus (cocraB | 1. [TakeT opuCHBIX ITporpamm:
ompenensercss B pabounx mnporpammax | Microsoft Office 2010 (www.microsoft.com) -
JIIUCLAIUINH (Momymeit) u morexut | suuensua Keml'Y mubo
€KEroIHOMY OOHOBJICHHIO) LibreOffice 5.2 (www.libreoffice.org) — cBoGogHO
pacnpoctpansiemoe [10
2. Konpr nporpaMmm JUISt BBITIOJIHEHUS
MIEPBONPHUHITUITHBIX PACUCTOB U UX BU3YAITH3aIIUH:
« CRYSTAL — JULEH3US Kadeaper
teopernueckoit ¢puszuku MOH KemI'V
* Quantum ESPRESSO (http://www.quantum-
espress0.org) — cBOOOIHO pPacHPOCTPaHAEMOE
1O

12. Unble cBeleHNs 1 MATEPUAJIbI

Henn ocBoenus aucuumiuubl. [lensmu ocBoeHus aucuuiuuHbl «®Pu3nka (OHOHOBY
aBisiercd (GopMmupoBaHue 0a30BbIX 3HaHMW B 00jacTH (U3MKKM KOJeOATENbHBIX COCTOSIHUN
MOJIEKYJI, KIIACTEPOB, KPUCTAIJIOB U SIBJISICTCS (yHIAMEHTAIBHOW COCTABIISIONICH B IMOATOTOBKE O
nporpamMme «®@u3KKa KOHAEHCUPOBAHHOIO COCTOSHU». [IoMUMO (yHIaMEHTaIbHOIO 3HAYEHMS,
«Pu3uka (OHOHOB» SIBIISIETCSI OCHOBOHM JUII MHOTHX TPHUKJIAIHBIX HAIpPaBICHUH, TEXHOJIOTHUH,
Onmarozapst uYeMy €ro Hu3ydyeHHe HeoOXOOUMO Kak OyIyluM HaydYHbIM paOOTHHKaM,
MIPENOIABATEINSAM, TaK U MPAKTUYECKUM CIIEIHAIIUCTAM.

12.1. Ocobennocmu peanuszayuu OucyuniuHsl 0711 UHBAIUOO08 U JIUY C OZPAHUYEHHBIMU
603MONHCHOCMAMU 300P08bS

Opranu3alioOHHO-TIEIarOTUYECKOe COMpoBOXAeHUE cryiaeHTta ¢ OB3 HampaBieHo Ha
KOHTPOJIb OCBOEHHUSI 00pa3oBaTelIbHON IpOrpaMMbl B COOTBETCTBMU C TIpaUKOM YyueOHOro
mporiecca W TUIOBBIM WJIM WHAWBHIYaJIbHBIM Y4YeOHBIM IUTAHOM M BKIIOYaeT B ce0s, TpU
HEOOXO/JMMOCTH, KOHTPOJIb 32 TIOCEIAeMOCThIO  3aHATHH, MOMOLIL B  OpraHU3aluu
CaMOCTOSITENILHOW  palbOoThl, OpraHW3alMI0 WHIAWNBUAYAJIbHBIX KOHCYJIbTAMH, KOHTPOJb II0
pe3yabTaTaM TEeKYIIEro KOHTPOJIs YCIIeBAEMOCTH, IPOMEXYTOUHOM aTTecTaluu.

[nsa crynentoB ¢ OB3 mo cinyxy npenycMaTpuBaeTcs NPHUMEHEHHE CYPAOTEXHUYECKHX
CPEeACTB, TAKMX KaK, TEXHUKHU JJISi YCHUIICHUS 3BYKa, BUJCOTEXHUKU, MYJIbTUMEIUHHON TEXHUKU U
IPYTUX CPEICTB Mepeaadn HHpOopMaIy B JOCTYITHBIX (popMax JUIs JIUIL C HAPYIICHUSIMH CITyXa.

Jns crynentoB ¢ OB3 mo 3peHHIo mpeaycMaTpuBaeTcsi IpUMEHEHHE TEXHUYECKUX CPEeICTB
YCHJICHHS OCTaTOYHOTO 3PEHUsI, B TOM YHCIIC, CIICIIHATBHBIE BO3SMOXHOCTH ONEPAIMOHHBIX CHCTEM
(97eKTPOHHBIE ITYIIbl, BHJICOYBEIUYMUTENN), BO3MOXHOCTh MACHITA0OMpPOBAaHUS TEKCTa U JApYyrHUe
cpezacTBa nepeaayn HHGOPMAIMK B JOCTYITHBIX (hopMax sl JIUI] ¢ HApyIIESHUSIMHA 3PSHHUS.

Jis CTYZIEHTOB C HApyUIEHHUSMH OIOPHO-JIBUTATEIbHOM (QYHKIMM TNpeaycMaTpUBaETCs
MPUMEHEHHE KOMIIBIOTEPHOW TEXHUKH C COOTBETCTBYIOUIMM IPOTPAaMMHBIM OOECIIeYeHHEM
(BUpTYyalbHbIE JTa0OPATOPHBIE MPAKTUKYMbI, MYJIbTUMEIUIHbIE yueOHbIE KOMIUIEKCHI, TECThI JJIs
CaMOTIPOBEPKH W KOHTPOJIS), a TAKXKE, CIICIIUATbHBIE BO3ZMOYKHOCTH OIIEPAIMOHHBIX CHCTEM, TaKHX,
KaK 9KpaHHasl KJIaBHaTypa, U aJlbTepHAaTUBHbIE YCTPOHCTBA BBOAA HH(POPMALIUH.

B o6pazoBatenpHOM miporiecce st i ¢ OB3 BO3MOKHO MCIOJIb30BAaHUE PA3IMUHBIX (popm
opranuzanuu on-line u off-line 3ansTHii (BeOMHAPHI, BUPTYyaIbHbIE JIEKIIUH, 00CYKICHNE BOIIPOCOB
OCBOGHHUSl JUCIUIUIMHBI B paMKaxX BHJIEOCBSI3M, 4aTOB, (OPYMOB), 4YTO JAae€T BO3MOXHOCTH
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WHIMBUYAIN3allUU TPACKTOPUU OOYyUeHHs] TaKuMX KaTeropuil rpaxiaH (MHIUBUAYaTU3AIIL
COZIEpKAHUSA, METOAOB, TEeMIa YYeOHOH JAeATENbHOCTH, BHECEHHs, IpU HEOoOXOAMMOCTH,
TpeOyeMBbIX KOPPEKTUPOBOK B AEATEIBHOCTh OOYYAIOIIETrocs W MpernojaBaTelis). DJIEKTPOHHOE
o0y4yeHue, IUCTaHIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTUHU MO3BOJISIIOT 3((HEKTUBHO 00eCIIeunBaTh
KOMMYHUKaIu ctyaenta ¢ OB3 He TOIbKO ¢ MpernoaaBareseM, HO U C IPYTUMUA 00ydJaromyuMucs B
IIPOLIECCE MTO3HABATEIbHON JESATEIIBHOCTH.

Tak Kak IpenojaBaHUE NAaHHOW JUCLUILIMHBI OCYIIECTBIIAECTCS B MYJIbTUMEIUWHON
ayaAUTOpUH, HEOOXOIUMbIN HAOOp TEXHUYECKUX CpeACTB A paboTel co cryneHtamu ¢ OB3
HMEETCS.

CocraBurenu: bacanaes FO.M., 1.¢.-m.H., npodeccop Kadeapsl TEOpeTHIECKON HU3UKH
KomnbiToB A.B., K.(0.-M.H., JOLIEHT Kadeapbl TEOPETUIECKON PU3UKU

15



