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1. Hepeqenb IVIAHUPYEMBIX pPE3yJIbTaTOB oﬁyqe}ma o AUCIHUIIJIMHE, COOTHECCHHBIX C

IUIAHMPYEMbIMH Pe3yJIbTaTaMM 0CBOEHHUsI 00pa30BaTeIbHO MPOrpPaMMblI

B pesynbrate ocBoeHus OOII marucTpaTypbl 00y4aromuiicst JTOIKEH OBIAICTh
CIIEYIOIMMU pe3yabTaTaMHu 00YYeHHUs 110 TUCHUIUIMHE:

Koowt Pe3syabTaTsl IlepeyeHb mIaHNUPyeMbIX Pe3yJbTATOB
KomnemeHnyuu ocsoenust OOII o JUCHUIIIHHE
Cooepicanue
KomnemeHnyui
OIIK-6 CITOCOOHOCTBIO 3HaTh:
HCIIOJIb30BATh COBpPEMEHHYIO MpoOIeMaTHKy (pu3uKu
3HAHUS KOHJICHCUPOBAHHOI'O COCTOSTHUSI M CMEKHBIX HAYK;
COBPEMEHHBIX HanOoJIee MePCIICKTUBHBIC IS TPAKTUICCKOTO
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

Jucuuninmza

«DPuszuka (HOHOHOBY»

Oasupyercsi Ha KypcaxX €CTeCTBEHHOHAYYHBIX U

npoeCCHOHANBHBIX JUCIMIUIMH, BXOIAIIMX B Moayiaun Maremaruka, ®Pusuka, Teopernueckas
¢uszuka. Maructpantsl, oOydalomuecs MO JaHHOMY Kypcy JOJIKHBI 3HaTh OCHOBBI
MaTeMaTHYeCKOro aHalu3a, aHAJUTUYECKOW TIeOMETpUH, JIMHEHHOHN anreOpbl, BEKTOPHOIO U
TEH30pPHOI0 aHaiu3a, (PU3MKKM KOHJAEHCHPOBAHHOI'O COCTOSIHMSI, OCHOBBI MEXAHUKH CIUIOIIHBIX
cpea, TEOpUHU TPYII, TEOPUN CUMMETPHUH B (PU3HKE, METO/IbI AIEKTPOHHONW TEOPUH TBEPJIOTO Tea.

JucuuminHa u3ydaeTcst Ha 1 Kypce MarucTparypsl BO 2 ceMecTpe.
3. O0beM AUCHUNJIMHBI B 324€THBIX eIUHUIIAX € YKA3aHUEM KOJIUYeCTBA aKaJAeMHYEeCKUX

4aCOB, BbIICJCHHBIX HA KOHTAKTHYI0 pa0doTy 00y4aromuxcs ¢ npenofaBarTejieM U HA
CaMOCTOSITEIbHYI0 Pa00Ty 00y4aroMuXCcs

OO011ast TPYI0EMKOCTh AUCHUILTHHBI 1 3aueTHas equnuia (36 akageMHUUECKUX 4acOB), U3
KOTOpBIX 36 4acOoB — ayIUTOPHBIC 3aHITHS;, yaeOHOE BpeMsl paciipe/ieNieHo B TeueHue 1 cemectpa.

3.1. O0béM TMCUMILUIMHBI 10 BUIaM Y4eOHbIX 3aHATHIl (B Yacax).
Ounas popma o0OyueHust

Bup yyeOHoii padoThI Bcero yacoB
OO61ast TpyA0EMKOCTh TUCIUTUTMHBI 72
KonrakTHas paboTta o0yqarommxcs ¢ 36
npernoaBaTenemM (1o BuaaM yueOHBIX

3aHATHH) (BCETO)

AynuTopHas pabora (Bcero): 36

B T. YHCIIE:

Jlexkuun 18
CeMuHapbl, NPAaKTUYECKUE 3aHATUS 18




B T.4. B aKTUBHOM U MHTEPAKTUBHON (hopmax 9
Bueaynuropnas padota (Bcero): 0
CamocrosrenbHas paboTa 00y4aromuxcs 0
(Bcero)

Bun npomexyTouHoOl arrectauuu 3auér
oOy4aromerocs (3adet / IK3aMeH)

4.1. Pazoensl oucyunaunvl (M0o0yis) u mpyooemMKoCHb RO 6UOAM YUeOHbIX 3aHAmMUIL (6
aKademuuecKux 4acax)

07151 04UHOU hopmbl 00yUeHun

Buabl y4eOHBIX 3aHATHIH, BKJIOYAS
:[_'; CaMOCTOSATEIbHYIO pa0oTy o0y4aromuxces 1
S ~ TPYA0EMKOCTD
§ E § P)(’II: gacax)
Ne Pasten 8 .S[ E DopMbI TEKYILIETO
/i HCHHILTHHDI ? ayAMTOPHbBIE CaMOCTOSITE/Ib KOHTPOJIst
y4eOHbIe 3aHATHS Hasi pa6oTa ycnesaemocTn
o0y4arommxcst
BCEro | JIEKIUH ceMHHAPBI,
nNpaKTHYeCKHe
3aHATHS
1. | OcHOBHI TEOpUU 18 8 10 0 VYceTHbIi onpoc,
JTUHAMHUKHA PEIIETKU KOHTPOJIb
BBITIOJTHEHUS
JIOMAIITHUX
3aJaHuN
2. | Teopues ynpyroctu 6 4 2 0 YcTHbI ompoc,
KOHTpPOJb
BBITIOJTHEHUS
JOMAaIIHero
3aJaHus
3. | Hekortopsie 6 4 2 0 YcTHbIl o1poc,
MIPUIIOKEHUs 001IIeH KOHTPOJIb
TEOopUH KoneOaHuit BBITIOJTHEHU S
peuIeTKn JIOMaNITHETO
3aJIaHUs
4. | Pacuer qMHAMUKH 6 2 4 0
NuauBunyansH
pEeLIETKU KPUCTAJIIIOB U3
ast pabota
TIEPBBIX MTPUHIUIIOB.

4.2 Copepxanue IMCUMILIMHBI (MOLYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aesiam)

Ne | HaumeHoBaHue pa3aeJia
Conep:xkanue
n/n JAMCIMIIJIMHbI
1 OcHoBBI TECOpUH
AHHAMHKH PelIeTKH
Cooepatcanue 1eKYuoHHO20 Kypca
1.1. | KoneGanus Kpucrannmaeckast cTpykTypa. DWHIITEHHOBCKAs U 1e0aeBCKast
KPUCTAILTUIECKOU MoJieM TBepAoro Tena. HopManbHbIe MOIBI KOJIEOaHNS.
peleTku OnTuyeckye U akycTuueckue OHOHbI
1.2. | luHaMuKa peuieTku Anmnabatuyeckoe npubamkenue. ['apMoHndeckoe mpuoInxKeHue.
VYpaBHEHUS IBUKEHUS KPUCTAIIMYECKOM perieTku. CUIoBbie
KOHCTAHTBI U UX CBOMCTBA.




HaumenoBaHue pasjaeia

Conep:xkanue
n/n JUCIHUILINHBI
1.3. | ®akropsr [ebas- TemioBoe nBMXKEHHE aTOMOB. TemneparypHbie (DaKTOPBHI.
Yomnepa B kpuctajiax Breruucnenne gakropos Jlebas-Yomnepa. TermmoBoe pacumupeHue.
1.4. | MojaenbHble pacyeThbl VY4er KyJa0HOBCKOro B3aumozeicTeus. Meton OBanbaa. Mojenu
JTUHAMHKY PElIeTKH pacuera JMHAMUKH KpPUCTAIIMYECKOW perieTku. [Ipubnmxenue
[IAPHOr0 MEXATOMHOro B3auMozencTBusa. Monens Kurunra u ee
IPUMEHEHHE.
Tembl npaxmuyeckux/ceMuHapCKux 3aHamul
1.1 | CunoBble KOHCTAHTHI Matpunbl  cuiOBBIX  KOHCTaHT.  KyOudeckue  pelieTkH.
["apMOHMUYECKOE ¥ aHTaPMOHNYECKOE IPUOIMIKEHUE.
1.2. | Jlunamuka pemerku tuna | Kpucraminueckasi CTpyKTypa, 3JI€MEHTbl CAMMETPHUH.
NaCl u CsCl Beruncienue ¢akropos [Jebdas-Yomiepa u ko3 durimeHToB
TEIJIOBOTO PACHINPEHUS.
1.3. | JlunaMuka pemerku Kpucrannuueckast CTpyKTypa, 2JIeMEHTbl CHMMETPHH.
BIOpIIKTA U canepura Brerancnenue dgakropos Jlebas-Yomiepa u kKodhHUIueHTOB
ZnS TEIJIOBOTO PACIIUPEHUS.
1.4. | luHaMuKa peuieTKu Kpucranmudeckas CTpyKTypa, 3J€MEHTBl CAMMETPHUUA. MaTpHIIbI
XaJIbKOIIUPHUTA CUJIOBBIX KOHCTAHT B KPUCTAJIJIAX CO CTPYKTYPOH XalbKOMUPUTA.
[TapameTpbl CHIIOBBIX KOHCTAHT C YYETOM IEPBBIX COCEEH.
1.5. | ®eHoMeHoOIOTUYECKAS Brruncnenue pOHOHHBIX CIIEKTPOB KPUCTAIIOB CO CTPYKTYPOit
MO/1€7b (POHOHHOTO xanbkonuputa ABX; B Mogenu Kutunra.
CIEKTPa KPUCTAIIJIOB
2 Teopusi ynpyroctu

Codeporcanue 1eKYuoHH020 Kypca

2.1. | deHOMEHOJOTHYECKAS Tenzop aegopmaru, TEH30p HaMPsLKEHUS, TEPMOAUMHAMUKA
TEOpHs YIIPYTrOCTU nepopMupoBaHus, 3aKoH I'yka, CBOMCTBa yIIPYrUX MOCTOSHHBIX.
KpUCTAJIJIOB BelunciieHre MEXaHMYECKUX XapaKTEPUCTUK KPUCTAIIIOB.

2.2. | deHOMEHOJIOTHYECKAs Kputepnn olleHKM yIpyrux CBOMCTB KPUCTAJIIIOB C Pa3IMUHBIM
TEOPUS YIIPYTOCTH COCTaBOM M TUIIOM XUMUYECKOU CBSI3U
KPUCTAJIJIOB

Tembl npaxmuieckux/ceMuHapcKux 3aHamuil

2.1. | CgoiicTBa ynpyrux HaxosieHne Buia TeH30pa yIpyrux MOCTOSIHHBIX. AJITOPUTM
IIOCTOSIHHBIX HaXO0XIEHU YIIPYTUX MOCTOSHHBIX KPUCTAIIJIOB €

WCIIOJIH30BaHUEM MporpaMMHoro komruiekca Crystal09.

3 Hekotopsie

NPUJIOKEHUs 001ei
TeOpUH KoJIedaHuii
peumeTKkn

Codeporcanue 1eKYUoHHO20 Kypca

3.1. | TepmoamHaMHKa TepmomrHaMHYECKHE COOTHOIICHHS TPU MAJTBIX OTKJIOHCHHSX U3
KPUCTAJIJIOB COCTOSIHUSI PABHOBECHSI.

3.2. | TepmonmHAMHKa TepmonrHaMuKa KPUCTAUIOB B TAPMOHHYECKOM TIPHOINKEHUH.
KpUCTAJIJIOB TepmonHaMHUeCKUE BEIUUYUHBL. TenIoBble CBOMCTBA U UX CBA3b

CO CTIEKTPOM.

Tembl npaxkmuyecKux/cemMuHapCcKux 3aHsamull

3.1. | TepmoamHamMuKa CHexTp 4acToT U TeroeMKocTb. Moaens DitHireiina. Mozenb
KPUCTAJIJIIOB Jebas.

4 Pacuer auHaMukn

PeleTKH KPUCTAJJIOB
W3 MEePBBHIX NPUHIHUIOB,

Cooepoicanue 1eKyuoHH020 Kypca




Ne | HaumeHoBaHue pa3aeJia

Conep:xkanue
n/n JUCIHUILINHBI
4.1. | Pacuer nuHAMUKH MHorovyactTuyHas Teopus IHHAMUKHU pemieTku. Meron
PEIIETKH KPUCTAJUIOB M3 | (PyHKIIMOHAIA IJIOTHOCTH U JMHAMUKA perieTKu. OCHOBBI
TIEPBbIX MPUHIIUIIOB. BapUAIMOHHOMN TEOPUU JIMHEIHOTO OTKJIMKA.
Tembl npaxmuyeckux/cemMuHapCcKux 3aHAmuil
4.1. | Pacuer nuHaMUKH Brerancnenne (GOHOHHOTO CHEKTpa KPUCTALIOB C IMOMOIIBIO

pemeTKy KpuctauioB u3 | nmporpammbel Quantum ESPRESSO.
MIEPBBIX MPUHITUTIOB.

4.2. | Hexoropsle mpuioxeHust | Beruucnenne TepMOAMHAMUYECKUX XapaKTEPHCTHK KPUCTAIOB
o01eit Teopuu Ha OCHOBE ()OHOHHOM IJIOTHOCTH COCTOSIHUU.
KOJICOAHUH PEIICTKH

5. Ilepevyenb yueOHO-METOANYECKOr0 0O0ecneYeHHs 1S CAMOCTOSTeIbHOM PadoThl
00y4YaKIIUXCS M0 TUCHHILINHE

1. DnexkTpoHHasT CTPYKTypa W KoJiebaTeabHBbIC CIEKTPBI aIMa30MOJOOHBIX IMOJIYIIPOBOIHUKOBBIX
ceepxpemetok [Tekcr] / A. B. Kombitos, E. H. Mansimesa, FO. U. Tonsiranos, A. C. [lomiaBHoit
// Teopust pu3NIECKUX U (HU3UKO-XUMUIECKUX CBOMCTB CIOXKHBIX KPUCTAIUIMYECKUX COSAMHEHUH C
pPa3IMYHBIM THIIOM XUMHUYECKOH cBsi3M / [rmox obmr. pea. A. C. ITormaBHoro [u ap.]]. - Kemeposo,
2012. - C. 325-375.

2. Ilpaktnueckoe pykoBojacTBo mno mpumeHenuto maketa CRYSTAL k pacdery 31e€KTpPOHHOTO
CTpOCHHS KpUCTAIUIOB U Moiiekyn / coct. M. A. ®emopos, FO. M. bacamaes, T. I1. ®emopona;
KemepoBckuii rocynapcTBeHHbIN yHuBepcureT. — Kemeposo, 2014. — 46 c.

3. bacamaes HKO.M., Kocobyukuii A.B., ®enopoB M.A.. IIpaktuyeckoe pyKOBOJCTBO TIO
npumeHeHno nakeroB Quantum ESPRESSO m XCrySDen k pacueTy 3JI€KTPOHHOIO CTPOEHHS
KPUCTAJIJIOB.  JJIEKTPOHHOE y4eOHO-METOJMYECKOe Tmocodue (MyJlbTUMEIUiiHbIe YydeOHbIE
MaTepHaisl) [ DIeKTpoHHBINH pecypc]| — DnekTpoH. AaH. — Kemeposo: KemI'V, 2011. — 1 snekTpoH.
ont. auck (CD-ROM).

6. @DoHA OLEHOYHBIX CpPeICTB /i1 NPOBeJeHHs TMPOMEXKYTOUHOI AaTTeCcTAllUU
00yuyauuxcsi Mo JUCHUNJINHE

6.1. Ilacnopm ¢honoa oyenounvix cpedcme no oucyunaune (Mooyio)

Ne | Kontpoaupyemsbie pa3ienbl Kon koHTpOrpyemoii HalMEHOBAaHHE OLIEHOYHOT O
/1 | (TeMbl) TUCITUTUTHHBI KOMITETCHIIMH (WM €€ CpeacTBa
(pe3ynbTaThl 1O pa3zaesam) qacTH) / U ee
(bopMyIuUpOBKa — 10
JHCeNaAHUI0
1. | OcHOBBI TeOpUH TUHAMUKH OIIK-6 Y CTHBIN OIIPOC, KOHTPOJIb
pemeTKH BBITTOJIHEHUSI TOMAIITHETO
3aJJaHMs
2. | Teopwust ynpyrocta OIIK-6 Y CcTHBIN 0MpoC, KOHTPOJIb
BBITOJIHEHUS! TOMAIIIHETO
3aJlaHus
3. | Hekoropsle npuinoxxenus oomeit | OIK-6 YcTHBIN onpoc, KOHTPOJIb
TEOpHUH KoseOaHUH peleTKH BBINOJIHEHUSI JOMAIIIHET O
3aJaHus
4. | Pacuer TMHAMUKU PEIICTKH OIIK-6 NunuBunyansHOE 3a1aHue
KPHUCTAJJIOB U3 MEPBBIX
IIPUHIUIIOB.




1)
2)

3)

4)

5)

6)

7)

6.2. Tunoeuie KOHmMpOJ/ibHblE 3A0aHUs WU UHDLE Mmamepuaiivl

6.2.1. 3auer

["apmoHMnueckoe npubIMKEeHHEe, Pa3iokKeHHE MOTCHIIMATbLHOU SHEPTHH.

YpaBHEHHE IBHKEHUS KPUCTAUIMYSCKON PEIIETKH B TAPMOHUYECKOM IPUOTMKSHUN

CBoliCTBa CUJIOBBIX KOHCTAHT

JlnHamuKa KpUCTAJUTMYECKOH perneTku. O0miast Teopus.

VY4eTr KyJIOHOBCKOTO B3auMoaeicTBUsA. OCHOBHBIE MOJIOXKEHUS METOAa DBaIb/a.

[TomysMmupuvecKre Mmoaxo/Abl K BEIYUCICHUIO (POHOHHBIX CIIEKTPOB.

Konebanus pemeTky B NpUOIMKEHUHU TAPHOTO MEKATOMHOTO B3aUMO/ICHCTBHS.

Meton Kurtunra.

. Tenzop nedopmaruu, TeH30p HANPsHKEHUS, 3aKOH [ 'yKa.

10 CBolicTBa yNpyrux IOCTOSHHBIX.

11.Beluncienne MEXaHMYECKUX XapaKTePUCTUK KPUCTAILIIOB.

12.Metozpl CpaBHEHUS MUKPOCKOITMYECKON T€OPUH U TEOPUH YIIPYTOCTH.

13.TepmouHAMUYECKUE COOTHOIICHHUS ITPH MAJIBIX OTKJIOHCHUSX U3 COCTOSIHHSI PABHOBECHSL.

14. TepmonuHaMuKa KpUCTALIOB B TapMOHHYECKOM MpHOIIKeHUU. TepMoanHaMuU4yecKue
BEJIMYUHBI.

15.TepmouHaMuKa KpUCTAIIIOB B TAPMOHUUYECKOM NpUOIMKEeHUU. TeroBble CBOMCTBA U UX
CBSI3b CO CIIEKTPOM.

16.Mopenb DUHIITEHHA.

17.Mopnens [ebas.

18.OcHOBHBIE  MOJIOKEHHSI MHOTOYACTUYHOW TEOpUM JAMHAMUKH  pemeTku. Meroa
(GyHKIIMOHAJA TUIOTHOCTH M IMHAMHKA PEIICTKH.

19.Bbiuncienre TEPMOAMHAMUYECKUX XapaKTEPUCTHK KPUCTAIJIOB Ha OCHOBE (DOHOHHOM

IJIOTHOCTU COCTOSTHHIM.

CoNoA~WNE

Homawnue 3a0anus.
1. Obwas meopus ounamuxu peuwiemrku 8 2AqpMOHUYECKOM NPUOTUNCEHUU.

K npakmuuecxomy sanamuio 1.1.:
Haiitm B MaTpunbl CHUIOBBIX INOCTOSHHBIX JJIA IEPBBIX, BTOPBIX W TPETBUX COCEHEH
IpaHelleHTPUPOBAHHON KyOU4eCKOH pereTKy.
Haiitn Bug MaTpuIpl CUIIOBBIX IIOCTOSIHHBIX IS IIEPBBIX, BTOPBIX U TPETBUX COCENEH MPOCTON
KyOHU4eCcKOH pelieTKky.

Haiitu Bux MaTpuipl CUIOBBIX IIOCTOSHHBIX Ui IEPBBIX, BTOPBIX M TPETBUX COCEHCH
00BEMHO-IIEHTPUPOBAHHOMN KyOUYECKOW PEIIETKH.

K npakxmuuecxomy 3anamuro 1.2.:
Jl7is TpaHeleHTPUPOBAHHONW KyOWYECKOH pelieTku B MPUONMIKEHUH TEPBBIX cocelell HaWTh

9acTOTHI ® B Toukax L = ;(51+52 +6;), X = ;(51 +b6,), W = 3-1,(51 +52)+;(62 +B3).

Jlnst 00beMHOLIEHTPUPOBAHHON KyOUYECKOH pelIeTky B MPUOIMKEHUH MEPBBIX coceel HalTH

4acTOTHI ® B TOUKAX P:i(51+62 +53), N :;63, E:;(Bl+62+63)

K npakmuueckum 3anamusm 1.3.-1.4.

ITonyynTs MaTpullbl CWIOBBIX IIOCTOSHHBIX B KPHUCTAZIaX CO CTPYKTYpOH XaJIbKOIUPUTA
(3aKOHYNTH BBIYUCIICHUS, HAYaThIC HAa IPAKTUYCCKHUX 3aHATHUSIX).

K npaxmuuecxkomy 3amnamuro 1.5:

BbIumcauTh ¥ OCTPOUTH (DOHOHHBIE CIIEKTPHI U1l KPUCTALIOB CO CTPYKTYPO# XalbKOIUPUTA
(CuAlS,, CuGaS;, CulnS,, AgGas,, AgGaSe,, AgInSe;) B moxenu Kurtumnra.

2. Céa3b Medicoy MUKPOCKONUYeCKOU meopuell u meopuetl ynpyeocmu



1) Haiitu Bua MaTpUIbl YIPYTUX MOCTOSHHBIX JJIs1 KPUCTAJIIOB POMONYECKON CHHTOHUU
2) HaiiTi BUI MaTpHIIbl YIIPYTHX HOCTOSHHBIX IS KPUCTAIOB TETPArOHAILHOW CHHTOHUH
3. Hexomopuwie npunodcenus 0owel meopuu KOieOAHUL peuemKku
1) BbIUHCINTH TEPMOAMHAMUYECKHE XaPAKTEPUCTUKH KPHCTAIIOB CO CTPYKTYPOM XaIbKOITUPUTA
(CuAlS,, CuGas,, CulnS,, AgGaS,, AgGaSe,, AgInSe;) Ha ocHOBe (POHOHHOH TJIOTHOCTH
COCTOSTHUH
4. Pacyer JMHAMUKHM PEHICTKH KPUCTAIUIOB W3 TMEPBBIX NPHUHIMIOB. 3aJaHue K
WHJIMBHIYaJIBHOU padorTe.
1) Beruuciuts GOHOHHBIN crekTp st Kyouueckux kpucrawioB MCIl, MO, MF,, omwucath ero
ocobennoctu (20).
2) IlpencraBuTh BBIYMCICHHBIC TEPMOJAMHAMHYECKHE XAapaKTEPUCTUKA B CPaBHEHHH C
M3BECTHBIMU 3KCIIEpUMEHTAIbHBIMU TaHHbIME (10).
B cko0kax yka3aH MakCHUMaJIbHBIN Oalll 3a MPaBIJILHO BBITOJIHEHHOE 3a/IaHUE.

6.3 Memoouueckue mamepuainnl, onpeoenaioujue npouedypvl OUeHUGAHUA 3HAHUIL, YMEHUIL,
HABbIK06 U (U1u) onvima deamenbHOCmU, XapaKmepusyloujue 3mansl Gopmuposanus
KomnemeHuui

CryneHTy mpu cjiade TEOpEeTHYECKOro MaTepualla U PEUIeHUH WHAMBUIYaJIbHOTO 3a/laHus
HEOOXOJMMO II0Ka3aTh CBOIO CIIOCOOHOCTH IEMOHCTPUPOBATH YINIyOJE€HHBIC 3HAHHS B 00JacTH
MaTeMaTHKU M €CTECTBEHHbIX HayK. [Ipu caaue mHAMBUAYaTbHOTO 3aJaHMsl HEOOXOJUMO PEIIUTh
[IOCTABJIEHHbIE HEM 33aJaud U OTBETUTh Ha IOCTABJIEHHbIE BOMPOCHI. EciiM CTyHEeHT MpormycTui
3aHATHE, OH MOXET €ro «0TpadoTaThy — MPUNTH C BBINOJHEHHBIM 33/1aHUEM K NpPEnoJaBaTeiio B
Yyachl HA3HAYEHHBIX KOHCYJIbTAIIH.

0) Kpumepuu oyeHuaHUA Komnemenyuil (pe3y1bmamaos)

O1eHKa «3auTE€HO» BBICTABIISIETCS CTYJEHTY, KOTOPBIi:
- TIOJHO pacKpbhIBAaeT CoJepKaHHe Y4YeOHOro Marepuaga B o0O0beMe, MPEeaTyCMOTPEHHOM
MpOrpaMMoOi, M3y4WJ OCHOBHYIO JHTEpPATypy MO BOMNPOCAM JUCLUMIUIMHBI U O3HAKOMUJICS C
JIOTIOTHUTEIIEHOM;
- BJIaJIe€T METOAOJIOTUEN JaHHON AUCIUILUIMHBI, 3HAET ONPEIeTICHUsI OCHOBHBIX MOHSATUH;
- o0lamaeT JOCTATOYHBIMH 3HAHUSIMH [UJISI TPOAODKEHUST OOydeHHMs] U JalibHeHIen
npodeccnoHaNbHON 1eSATENbHOCTH;
- YMEeT yBsI3aTh TCOPHUIO U MPAKTHUKY MPHU PEIICHUH 3a7]a4 U aHAJN3€ KOHKPETHBIX CUTYaIIH;
- JIOMYCTUJ HE3HAUYMUTENIbHbIE HETOYHOCTH TpPH U3JIOKEHUM Marepuana, He MCKaXKalollne
coJiep’KaHue OTBETA M0 CYILIECTBY BOIPOCa.

O1eHKa «He 3a4TE€HO» BBICTABIISIETCS] CTYJEHTY, KOTOPBIi:
- UMEET MpOoOeNbl B 3HAHMSIX OCHOBHOTO y4e€OHOTO MaTepuaja Mo JUCIHIUIMHE, HE MOXKET JaTh
YETKOI'0 ONpPEeIeNICHUsI OCHOBHBIX MOHSATHUH;
- HE YMEET PelIaTh 3aJa49i U He MOXKET pa300paThCsi B KOHKPETHOM CUTYAITUH;
- HEe MOJKET YCIENIHO MPOJOJDKATh JajbHeiIee o0yuyeHHe B CBSI3U C HEJOCTATOYHBIM O0BEMOM
3HAHUM.

6) onucanue wWKaaIbl OUCHUGAHUA
Orenka 3HaHUM CTyJeHTa 1o aucturuinae «Du3uka GOHOHOB)» OCHOBAaHA HA Pe3y/IbTaTax ero

NESATETLHOCTH B CEMECTPE U 3aBEPIIIACTCSI HTOTOBOM arTecTanueit B hopme 3adeta. PeriTuHT
CTYJICHTA IO TUCIUIUIHHE OTpeeIsaeTcs: Kak cymMmMma 0auioB 3a paboTy B TEUEHHUE CEMECTpa U
0asTOB, MOJYYCHHBIX B PE3yJIbTaTe HTOTOBOM aTTecTaliu (Ha 3a4eTe).

3aueT no AUCHUILTUHE BBICTABIISICTCS, €CITH CTyAeHT Habpan He meHee 51 % u3 100 %, uro
BBIPAXKEHO B COOTBETCTBYIONIUX OaJlax.
Ne | Bujg nesiTeJIbHOCTH Makec. 6a11 | Koa-Bo
1 Jlexus 2 9




2 [TpakTHyeckoe 3aHsTHE 5 9
3 KontposbHas pabota (MTOrOBast) 17 1
3 3aueT (UTOrOBasi aTTeCTAINs) 20 1
MaxkcumasbHblii Tekyuii 6aa1 — 80 6amios. [IpoxoaHoii Tekyumii 6amn — 41 Gasr.
MakcuMaJibHBIH aTTeCTAMOHHBIN 6211 (Ha 3a4eTe) — 20 Gaios.

IIpoxoaHoii aTTecTanMOHHBINH 0211 (Ha 3a4eTe) — 11 Ganos.

Ilpoxoonoii meKkywyuil 6a11 — MUHUMATBHBIA TEKYITUN OaJul, TO3BOJISIONMINN 00yJaroneMycs
IIPETEHI0BAaTh Ha MIOJIOKUTEIbHYIO OLIEHKY 10 UTOr'aM TEKYILEro KOHTPOJIS 10 JaHHON
JTUCIUTIINHE (MOJYJII0) YIEOHOTO IJIaHa.

Ilpoxoonoii ammecmayuonnwlii 6an1 — MUHAMAIBHBIA aTTECTAIIMOHHBIN Oallt,
MO3BOJISIIOIINN 00ydaroleMycs MPETeH10BaTh Ha MOJIOKUTEIBHYIO OLIEHKY 110 UTOram
IIPOXO’KJCHMSI AaTTECTALIMOHHOTO MCIIBITAHUSI 110 IAaHHOM TUCIUILINHE (MOAYIIIO).

7. Yueono-memoouueckoe u ungpopmayuonnoe odecneuenue OucyuniuHbl

@) OCHOBHAA TUMepamypa:

1. Emudanos, I'. U. ®usuka tBepmoro tena : yued. mocodue / I'. . Emudanos. - CIIO6. : Jlans,
2011. - 288 c. : puc., Tabm. - (YueOHuku nans By3oB. CrenuanbHas JIUTEpaTypa).
http://e.lanbook.com/books/element.php?pll_id=2023  (mara mociegHero  OOpalICHUS:
27.01.16)

0) Oononnumenvhan aumepamypa:

1. Jlanpmay, JI. 1. Teopernueckass ¢usuxa. B 10 1. [Tekcr] : Yueb.mocobue ans By3oB. T. 7.
Teopus ynpyroctu / JI. J1. Jlannay, E. M. JIudummun. - 5-e uzn., crep. - M. : dusmaraur, 2001. -
259 c mi.

2. DneKTpoHHas CTPYKTypa M KojeOaTelabHblE CIEKTPhl aIMa30N0J00HBIX MOJYIPOBOJAHUKOBBIX
ceepxpemetok [Texct]| / A. B. KombitoB, E. H. Manbnuesa, 0. U. Iloasiranos, A. C.
[lonnaBuoit // Teopus ¢usudeckux U  (QU3MKO-XMMHUYECKMX  CBOMCTB  CIIOKHBIX
KPUCTAIJIMYECKUX COEIMHEHUI C pa3M4YHbIM THUIIOM XUMHUYECKOHM CBs3M / [mox oOul. pen. A.
C. IlonunaBuoro [u ap.]]. - Kemeposo, 2012. - C. 325-375.

3. 3unenko, B. . OcHoBwl ¢usuku tBepmoro tena [Teker] : Yueb. mocobue mis By3oB / B. U.
3unenko, b. II. Copoxun, II. II. Typuun. - M. : ®wusmarour, 2001. - 335 cun -
bubmuorp.:c.332.

4. Kaunenscon, A. A. Beenenue B ¢usuky tBeproro tena [Tekcr] / A. A. KamuenbcoH. -
Mocksa: MI'Y, 1984. - 293 c.

5. Maryxun, Bagum Jleonnnosuu. ®dusmka TBeporo tena : yuaed. mocobue / B. JI. MaryxuHn, B.
JI. Epmakog. - CIIO. : Jlanb, 2010. - 218 c. : puc., T1adma. - (Yuebnuku s By30B. CriennaabHas
nurepatypa)  http://e.lanbook.com/books/element.php?pll_id=262) (matra  mociemHero
obpartenus: 27.01.16)

6. Illamumosa, KnaBaus BacunseBna. ®dusnka nomynpoBogHukoB : yueOHUK / K. B. Hlanumosa.
- 4-e wzn., crep. - CII6. : Jlans, 2010. - 391 c. : puc., Tabm. - (Y4eOHUKH HIJiI BY30B.
CrnenmansHast  satepatypa)  http://e.lanbook.com/books/element.php?pll id=648) (mata
nocieanero oopamienus: 27.01.16)

7. bacamaeB F0.M., IlormaBnoit A.C. ®@akropsr [lebas-Yomnepa B kpucramax. — 'OY BIIO

«KemI['Vy». Vu. n0c06 — Kysb6accBy3uszaar, r.Kemeposo, 2008. — 128 c.

8. Ilepeyens pecypcoB HHGOPMAITHOHHO-TEJIEKOMMYHHKAIMOHHOI ceTn «AHTEpHET»
(nanee - cerb «MHTEPHET)), HEOOXOAUMBIX [IJIsl OCBOCHUS M CHUILINHBI (MOLYJIs1)

8) npozpammnoe ovecnevenue u Humepnem-pecypcot:


http://e.lanbook.com/books/element.php?pl1_id=2023
http://e.lanbook.com/books/element.php?pl1_id=262
http://e.lanbook.com/books/element.php?pl1_id=648

1. Hekxommepueckoe cBOOOJHO paclpoCTpaHIEeMOe IPOrPpaMMHOE 00ECTICUeHIE — IPOTrpaMMa JIJist
BU3yalu3aluu Kpucraminueckux crpykryp PowderCell 2.3 — (http://www.ccpl4.ac.uk/ccp/web-
mirrors/powdcell/a_v/v_1/powder/e_cell) (maTa mocnenuero obopamenus: 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) (mara mocieanero
obparnienus: 27.01.16)

3. Hexommepueckoe cBOOOIHO pacHpoCTpaHsIeMoe IPOrpaMMHOE 00ecIieueHIe — porpaMma Jyist
pacdyera DSJEKTPOHHBIX U KojeOaTenbHbIX CBOMCTB TBepApix Ten Quantum ESPRESSO
(http://www.quantum-espresso.org) (mata mocieanero ooparienus: 27.01.16)

4. HexomMmepueckoe CBOOOJIHO pacnpoCTpaHsIeMOe MPOrpaMMHOE 00eCIIeYeHUE — IporpamMma JIist
BU3yQJIM3allil  KPUCTAJUIMYECKUX CTPYKTYp U PE3yJIbTaTOB IEPBONPHUHIIMIIHBIX PacueTOB
XCrySDen (http://www.xcrysden.org) (mata nmocieanero ooparienus: 27.01.16)

9. Memoouueckue ykazanusa 011 00y4arouuxcsa no 0C60€HUI0 OUCYUNTIUHbL

K coBpeMEHHOMY BBIITYCKHHUKY By3a OOIIECTBO MPEABSBISET JOCTATOYHO IIUPOKUI MEPCUCHb
Tpe6OBaHHﬁ, Cp€au KOTOPLIX HEMAJIOBAXXHOC 3HAYCHUC HMMCECT HAJIWYUC Y BbBITYCKHUKOB
OTIPENICIICHHBIX CIOCOOHOCTEH M yMEHHS CaMOCTOSITENILHO JIOOBIBAaTh 3HAHHUS W3 PA3JIUYHBIX
HCTOYHHUKOB, CHUCTCMATU3UPOBATHL IMOJYYCHHYIO HHq)OpMaHI/IIO, JaBaTb OLCHKY KOHerTHOfI
curyanuu. @OpMHUPOBaHUE TAKOTO YMEHHS TIPOUCXOMT B TEUCHUE BCETO MEPHOAA OOyUCHUS depes3
y4acTueC CTYACHTOB B HNPAKTHYCCKUX 3aHATHAX, BBIIIOJIHCHHWC KOHTPOJIBHBIX W MHAWBHAYAJIbHBIX
3aJ]aHHii, HAIMCAHUE KYPCOBBIX M BBINYCKHBIX KBATU(PHUKAIMOHHBIX pador. [Ipu 3TOM
CaMOCTOsITEeNIbHAsL Pa00Ta CTYICHTOB MIPACT PEIIAIOIIYIO POJIb B XOJIC BCEro y4eOHOro mporiecca.

9.1. CoBeThl MO NJIAHUPOBAHUIO U OPTAHU3ANMU BpeMeHH, HEOOXOTMMOTO IJIsl H3yYeHUsI
JUCIMILTMHBI.

Pexomenpayercs crnenyromuM o0pa3oM OpraHM30BaTh BpeMs, HEOOXOIUMOE IJIsi M3YYCHHS
TUACIUTUIMHEIL:

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

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

e [3y4yeHne TeopeTHIeCKOro MaTeprana rno yueOHuKy u KoHCekTy — 1.5-2.5 vaca B Hezeno.

e [ToaroToBka K MpakTUYECKOMY 3aHATHIO JTUOO BBIMIOJHEHWE WHIWBUIYaTbHOTO 3aJaHUs —
2.5-3.5 yaca.

e Bcero B Heneno — okoiio 4.5-6.5 gaca.

9.2. Onucanue Noc/jie0BaTeIbHOCTH AeliCTBHIA CTy/AeHTa («CLeHAPHil M3yYeHust
JUCHMIINHBI»).

JUid TmoHMMaHMs MaTepualla U KadeCTBEHHOI'O €ro YCBOEHHUS PEKOMEHIYETCs Takasl
OCJIEN0BAaTEILHOCTE ICUCTBHI:
1. ITocne mpociymMBaHUs JIEKIUN U OKOHYaHMS Y4EOHBIX 3aHSATHH, IPU MOJATOTOBKE K 3aHATHIM
CIIEYIOIIEr0 JHS HYXHO CHadaja MPOCMOTPETb U 00QyMaTh TEKCT JIEKIMH, HPOCITYIIaHHOMN
CeroJiHs, pa3o0paTh paCCMOTPEHHBIE PUMEPHI.
2. Ilpu moAroTOBKE K JEKIUHU CIAEAYIOUIETO THS HY)KHO MPOCMOTPETh TEKCT MpeablayIlel JIEeKIUH,
MOJlyMaTh O TOM, KaKast MOJKeT OBbITh TeMa CIIEAYIOIEeH JIEKIINH.
3. B teuenue Henenu BbIOpaTh BpeMs AJig pabOThI ¢ JIUTEpaTypoil B OMOIMOTEKE U ISl pEeLICHUs
3a1ad.
4. Ilpu moArOTOBKE K NMPAKTHYECKUM 3aHATUAM MOBTOPUTH OCHOBHBIC NMOHATHUA U (OPMYIBI 1O
TEME JIOMAILIHETO 3a/laHusl, U3Y4YNUTh IpUMepHl. Pemas ynpakHeHue win 3a1ady, — IpeJBapUTEIbHO
IIOHATh, KAKOW TEOPETHYECKHH MaTepuan HYKHO HCIIONb30BaTh. HameTwths IiaH pelueHus,
onpoOOBaTh HAa €ro OCHOBE PEIIUTH 1-2 aHAIOTHYHbIE 33]a4H.

9.3. PexomMeHIaMM 110 UCIIOJIb30BAHUIO MATEPUAJIOB Y4eOHO-METOANYECKOr0 KOMILJIEKCA.
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http://www.ccp14.ac.uk/ccp/web-mirrors/powdcell/a_v/v_1/powder/e_cell
http://www.ccp14.ac.uk/ccp/web-mirrors/powdcell/a_v/v_1/powder/e_cell
http://www.cryst.ehu.es/
http://www.quantum-espresso.org/
http://www.xcrysden.org/

Pexomenayercs HMCIOIb30BaTh METOJMYECKHE YKa3aHWS UM MaTepuaisl 10 Kypcy «Pusuka
(OHOHOB», TEKCT JIEKIHMH, a TaKXKe 3JIEKTPOHHbIE MOCOOMs, HMeroluecs Ha (PaKyJIbTETCKOM
cepsepe.

9.4. PexomeHgauum 1no padore ¢ JUTEPATYpPOI.

Teopernueckuili Marepuan Kypca CTaHOBUTCS Oojiee MOHATHBIM, KOT/a JOMOJHUTEIBHO K
MPOCIYIIMBAHUIO JICKIMH HW3Yy4aloTcs M KHUTH 10 Teopuu rpynn. Jluteparypy mo Kypey
KellaTeIbHO n3ydarh B Oubnuoreke. [lone3no UCmonp30BaTh HECKOJIBKO YIEOHHUKOB, OJHAKO JIETYe
OCBOUTH KYypC, MpPHUIEPKUBAsChb OJHOTO YydeOHMKA M KOHcHekTa. Pekomenayercs, Kpome
«3ay4yMBaHUSA» MaTepuana, 100UTbCS MOHUMaHUS U3y4yaeMOW TeMbl TUCHUIUIMHBL. C 3TOH Lenblo
IMOCJIC IPOUYTCHUA Oqepenﬂoﬁ TJIaBBI KCJIATCIIbHO BBIITOJHUTL HCCKOJIBKO IMPOCTBIX pra)KHCHI/Iﬁ Ha
COOTBETCTBYIOIIYI0 TeMy. Kpome TOro, odeHb Moyie3HO MBICIEHHO 33JaTh cebe M MornpoOoBaTh
OTBCTUTH HaA CICAYIOMIUC BOIIPOCHI: O YCM 3Ta I'JlaBad, KAKUC HOBBIC ITOHATUA B Heu BBCJCHBI, KAKOB
WX CMBICI, JJsi 4Yero CciayxaT M KakKMMU CBOWCTBaMH OO0JaJal0T HCIOJIb3yeMbIe 3/1eCh
MaTeMaTU4eCKUe MOJICIH.

9.5. CoBeTbl 110 MOATOTOBKE K 3a4eTYy.

I[OHOJIHI/ITGJIBHO K U3YUYCHUIO KOHCIICKTOB JIGKIII/II;'I HCO6XOI[I/IMO II0JIB30BAaThHCs y‘~IC6HI/IKaMI/I
10 Teopuu rpynn. BmecTo «3aydnBanus» MaTeprana BaXHO JOOUTHCS MOHUMAaHUS U3y4aeMbIX TEM
TUCIUIUTMHBL. [Ipy MOATOTOBKE K 3a4eTy HY)KHO OCBOUTH TEOPHIO: pa300paTh OMPEICIICHUS BCEX
MOHATHM, PAcCMOTPETh MPHUMEPbl U CaMOCTOSITENbHO PEIIUTh HECKOJIBKO THIOBBIX 3a1ad W3
K&)I(I[Ofl TEMBI. HpI/I peICcHrMU 3aaa4 BCCria HGO6XOI[I/IMO KOMMCHTHUPOBAThH CBOU Ilel\/JICTBI/ISI n HE
3a0bIBaTh O COAEPKATENbHON HHTEPIPETAIUH.

9.6. YKka3aHus N0 BHINOJHEHUIO JOMAIIHUX U MHAUBUAYAJIbHBIX 32IaHU.

[Ipu BBIMOTHEHUH TOMAIIHUX U UHAMBUAYAIbHBIX 33IaHU HEOOXOAUMO CHaydajaa MpOYUTaTh
TEOPUI0 M U3YYHUTh NPHUMEPHI MO KaXKIOM Teme. Pemas KOHKpETHyrO 3ajady, IpeIBapUTEIbHO
clieTyeT MOHSATh, 4TO TpedyeTcs oT Bac B JaHHOM citydae, Kakoil TEOpeTUYECKUN MaTepua Hy>KHO
WCIIOIb30BaTh, HAMETUTh 0OIIyr0 cxemy pemenus. Ecau Bel pemanu 3amauy «mo o0pasiry»
PacCMOTPEHHOTO Ha ayJWTOPHOM 3aHSATHU WIM B METOJUYECKOM IOCOOMU MpHMepa, TO
JKEJIaTeNIbHO TIOCJIe ATOT0 O0ayMaTh MPOIECC PEIICHHS M MONpoOOBaTh PEIINTh AHAIOTHYHYIO
3a/1a4y CaMOCTOSITEIBHO.

10. ITepeyenb MHGPOPMAIIMOHHBIX TEXHOJIOTHI, HCI0JIb3YEeMbIX NPH OCYILIECTBJICHUHN
00pa3oBaTe/ILHOIO NMpPoIecca Mo JMCUMILIUHE, BKJIIOYAsl MepeYyeHb NPOrpaMMHOro
o0ecrneyeHUs1 M HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
1. JIekuuu ¢ NpUMEHEHNEM MYJIbTUMEINMHBIX MATEPUAIIOB, MYJIbTUMEINMHAS Ay AUTOPNS;
2. KoMmploTepHBIH KIacc ¢ BO3MOKHOCTBIO OJKITIOYeHHs K ceTu "MHTepHeT" nms 1ocTyma K
pecypcam 11.8.

TexHonoruu, ucnoab3yeMble NPy aKTUBHOM M HHTEPAKTUBHON (hopMax 0OydeHHs

Heumuranmonueie NmutannonHbie
AxTuBHBIE (TPOOJIEMHBIE) JEKIIMU U .
Keiic-rexHonorun
CEeMHHApPBI
Temarnueckas AUCKycCHs AHanu3 KOHKPETHBIX CUTyallui
Mo3roBoii wrypm ['pynnoBoit TpeHUHT
[Ipesentamnus

11. Onucanue mamepuanvno-mexnuueckoii 6azvl, HEOOXOOUMOI ONA OCYULECM /ICHUA
o0pazoseamenvHo20 npoyecca no OUCYUnIUHE

[Ipy ocCBOCHMM AUCIUIUIMHBI HEOOXOMUMBI Y4eOHBIE AaYIUTOPUM [UJII TIPOBEIACHUS
JMEKIMOHHBIX M TPAKTUYECKUX 3aHATUH, MYJIbTUMEIUHHOE OO0OpYyIOBaHHE, MPOrPAMMHOE
obecrieueHre IJisi KOMIBIOTEPHBIX MPE3EHTAlUA, KOMIBIOTEPHBIN Ki1acc C BBIX0J0M B MHTEpHET,
BO3MOYXHOCTBIO YCTAaHOBKH ITPOTPAMMHOTO OOECTIeUeHUs 1.8, a TaK)Ke MIPOBEJICHUS PacUeTOB.
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12. Unble cBeleHNs] 1 MAaTEePHAJIBI

Hesn ocBoeHusi aucuummHbl. LlensmMu ocBoenus mucuuruimHbl «®Pu3nuka (OHOHOBY
saBisieTcss  (opmMupoBaHue 0a30BBIX 3HAHWN B 007acTH (pU3MKKM KOjeOaTEeTbHBIX COCTOSHUI
MOJIEKYJI, KIIACTEPOB, KPUCTAILJIOB U SIBJISIETCS (PYyHIAMEHTAIbHOW COCTABIISIONIEH B MOATOTOBKE IO
nporpamMMme «®Du3nka KOHACHCUPOBAHHOIO cOCTOsSHUs». [lomMmuMO pyHIaMEHTAaTBbHOrO 3HAYEHUS,
«Pu3uka (OHOHOB» SIBJISETCS OCHOBOM JUII MHOTHX TPHKJIAIHBIX HAIpPaBICHUH, TEXHOJIOTHUH,
Onmarojaps uYeMy ero u3y4eHHe HeoOXOAMMO Kak OyIyllMM Hay4YHbIM paOOTHHKaM,
MIPEToIaBaTeNsiM, TaK ¥ MPAKTHUECKUM CIIEHUAIUCTAM.

12.1. Ocobennocmu peanuzayuu OucyunIuHbl 0711 UHBAIUOO08 U JIUY C OCPAHUUEHHBIMU
603MONHCHOCHAMU 300P08bS

Oprann3allMOHHO-TIEIArOTUYECKOE COMpoBOXAeHUE cTyaeHTta ¢ OB3 HanpaBneHo Ha
KOHTPOJb OCBOCHHSI 00pa3oBaTeJIbHONW MPOrpaMMbl B COOTBETCTBUU C TpapuKOM Y4eOHOTO
mpolecca M TUIOBBIM WIM HWHAWBHIYaTbHBIM Yy4YeOHBIM IIJJAHOM M BKIIOYaeT B cels, Mpu
HEOOXOIMMOCTH, KOHTPOJIb 32 IOCEMAeMOCTHIO  3aHATHH, TIOMOIIb B  OPTraHU3AIHNH
CaMOCTOSITENILHOM  PalOThl, OpPraHU3aIUI0 WHIUBUAYATbHBIX KOHCYJIbTAIMi, KOHTPOIb IO
pe3yJibTaTaM TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, IPOMEKYTOUHOM aTTECTALINH.

Hdns crynentoB ¢ OB3 mno cinyxy mnpenycMaTpuBaercs NPUMEHEHHE CYPAOTEXHUYECKUX
CPEIICTB, TAKUX KaK, TEXHUKHU JUIsl YCUJICHUS 3BYKA, BUJICOTEXHUKHU, MYIbTUMEIUNHON TEXHUKU U
JIPYTUX CPEICTB Mepeaadn NHGOPMAIUU B TOCTYIMHBIX hopMax JUIsl U] C HAPYIICHUSIMH CITyXa.

Hns crynentoB ¢ OB3 no 3peHuto mpeaycMaTpuBaeTCs MPUMEHEHUE TEXHUYECKUX CPEICTB
YCWIEHHS] OCTATOYHOI'O 3PEHUS, B TOM YHUCJIE, CIIEHUAIIbHBIE BO3MOKHOCTH ONEPAlMOHHBIX CUCTEM
(27IEKTPOHHBIE JYTbI, BUACOYBEIUYHUTENIN), BO3MOXXHOCTh MACIITAaOMpPOBAaHUS TEKCTa U JIpyrue
CpencTBa nepefadn HHGOpMaIMU B JOCTYMHBIX (hopMax IS UL C HAPYIIECHUSIMU 3PEHHUSL.

Jns CTyAEHTOB C HAapyIICHUSIMU OIMOPHO-JIBUTATEIHHOM (DYHKIMH TpeaycMaTpUBaeTCs
MPUMEHEHHE KOMITBIOTEPHOW TEXHUKH C COOTBETCTBYIOUIMM MPOrPAaMMHBIM OO€eCIeueHueM
(BUpTyanbHBIE JTAOOPATOPHBIC MPAKTUKYMbI, MYJbTUMEIUMHBIC yUeOHbIE KOMIUICKCHI, TECThI IS
CaMOIIPOBEPKH M KOHTPOJISA), @ TAaKXKe, CIeIHMaTIbHBIE BO3SMOYKHOCTH ONEPAIIMOHHBIX CUCTEM, TaKUX,
Kak PKpaHHas KJIaBHaTypa, U allbTepHATUBHBIC YCTPONCTBA BBOJIa MH(OPMAITUH.

B oOpa3zoBatensHoM npouecce anst nuil ¢ OB3 BO3M0OXKHO HCTIOIB30BaHUE PA3IMUHBIX (HOpM
opranusanuu on-line u off-line 3ansTuil (BeOMHapHI, BUPTyalIbHbIE JIEKIUH, 00CYK/I€HNE BOIIPOCOB
OCBOGHHUSl JUCIHUIUIMHBI B paMKaX BHJIEOCBSI3M, YaToOB, (OPYMOB), UTO JaeT BO3MOKHOCTh
WHJIMBUIYAIU3AIMA TPACKTOPUHM OOy4YEHHUs TaKUX KaTerOpuil TrpaxkaaH (MHIWBUIyAIU3AIUS
COJIep’KaHusl, METOJIOB, TeMIa Yy4eOHOW [eATeIbHOCTH, BHECEHHUsS, MpPH HEO0OXOJUMOCTH,
TpeOyeMbIX KOPPEKTUPOBOK B JACSITEIBHOCTh OOYYAIOIIETOCS W TPENoJaBaresisi). DIEKTPOHHOE
oOyueHue, TUCTaHIMOHHbBIE 00pa30BaTeIbHbIC TEXHOIOTHH MO3BOJSIOT 3 (HEKTUBHO 00eCIIeYnBaTh
KOMMYHHUKaIuu cryaenta ¢ OB3 He TobKO ¢ penoaaBaTesieM, HO U ¢ IPYTUMH O00yJaroIUMHICS B
Mpoliecce MO3HaBaTEIbHOM €SI TEIbHOCTH.

Tak kak TmpenojaBaHUE JAHHOW JUCIUIUIMHBI OCYIIECTBISIETCS B MYJIbTUMEAUHHON
ayTUTOPUH, HEOOXOAMMBIH HA0Op TEXHUYECKUX CPEACTB AN paboTel co cryaeHtamu ¢ OB3
HMEETCS.

CoctaButenb: Bacanaes FO.M., 1.¢.-M.H., npodeccop Kadeapsl TEOPETHIECKON HU3UKH
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