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1 Ieau u 3a7a4M OCBOCHUSI TUCHHUILIMHBI (MOZYJIs1)

1.1 Ilean ocBoOeHUN TUCHUILIUHBI

JlanHasi MUCUUIUIMHA CTaBHT CBOEH IENBIO JaTh MAaruCTPaHTaM T[IyOOKHE W MPOYHBIC
3HAHUA B 00JIACTH OCHOBHBIX B3aMMOJICUCTBUAX, OTBETCTBEHHBIX 32 (POpMUPOBaHUE (PU3MUECKUX
CBOMCTB KOHJICHCUPOBAHHBIX CPEJl U HAYYUTh UX OCO3HAHHO MPUMEHSTh 3TU 3HAHUSA K MPUKJIIA-
HBIM 3a/1a4aM.

1.2 3agaun AUCHHUILINHBI

OcHoBHOU 3amaueii sBNsieTCs: GOPMUPOBAHUE CHUCTEMATUYCCKUX 3HAHHMA MO OCHOBHBIM
pasnenaM (U3UKH KOHJICHCHPOBAHHOTO COCTOSHHSI, HEOOXOUMBIX ISl BBIMTOJHEHUSI CAMOCTOS-
TEJBHBIX HAYYHBIX HCCIICIOBAHUI ¥ JTAOOPATOPHOTO MPAKTUKyMa B paMKax ydeOHOTrO Kypca,
03HAaKOMJICHHE C OCHOBHBIMH METOJIaMH HMCCIICIOBAHUS M pacueTa (PU3NUYECKUX XapaKTECPUCTHK
TBEPABIX TeJ, W3yYeHHE (PUINYCCKUX CBOWCTB KOHJCHCHPOBAHHBIX CpEJd HA AaTOMHO-
MOJICKYJIIPHOM YpPOBHE;, H3YYCHHE SKCIEPUMEHTAIbHBIX OCHOB (DM3MKH KOHJICHCHPOBAHHOTO
COCTOSIHUS B MIX B OyAyIIei mpodecCHOHANTBHOMN IeATEeTHhHOCTH.

BocnurarenpHas 3amadya QUCIUIUIMHBI 3aKJIIOYAETCS B CO3JAaHHHM Yy MAarucTPOB HaBbIKa
CaMOCTOSITEJIbHON MCCIIEIOBATEIBCKON padOThl. B CBSI3M ¢ 3TUM cliefyeT 3HAKOMUTh MarucTpoB
C COBPEMEHHBIM COCTOSIHUEM (PH3HMKH KOHJEHCUPOBAHHOTO CTOSHUS, BO3HUKIIMMHU B HACTOSIIEE
BpeMs B 3TOH 00JacTu (GU3UKH MPoOIEeMaMHu, TEPCIEKTUBHBIMY HAMPABICHUSIMH, H T.II.

1.3 MecTo AUCHUIIMHBI B CTPYKTYpe OCHOBHOM 00pa30BaTeIbHONW NMPOrpaMMbl
BbICIIEro NpogeccCHOHATBHOr0 00pa30BaHUA

Juctunnuna «Teopus KOHAEHCUPOBAHHOTO COCTOSIHUS» OTHOCHTCS K BapHaTHBHOW Ya-
ctu brmoka 1 "ducoummuaer (Moxynn)" ydeonoro miana 03.04.02 ®usnka HanpaBIEHHOCTH
«Du3nKa KOHJECHCUPOBAHHOTO COCTOSHUS BEIIECTBA» U OPHUEHTHPOBAHA MPU MOJATOTOBKE Maru-
CTPaHTOB Ha MOJYy4YeHHME 3HAHUM B 00JacCTH OCHOBHBIX B3aUMOJEHCTBUSX, OTBETCTBEHHBIX 3a
dbopMupoBanue (HU3MUECKUX CBOWCTB KOHACHCUPOBAHHBIX cpell. JMCIUIUIMHA HAaXOAUTCS B JIO-
THYECKON M COJIepKaTeIbHO-METO0JIOTUUECKOM B3auMOCBs3u ¢ apyrumu yactsmu OOIl u 6a-
3UpyeTcs Ha 3HAHUAX, OTYyYEHHBIX MPH U3ydeHuu nucruruind: «Kpucramnodpusukay, «dusuka
KOHJICHCUPOBAaHHOI'O COCTOsIHUS BemecTBay, «Kpucramiorpadpus». s ycnemHoro oiaaeHus
MaTepuajgoM Kypca HEOOXOTUMBbI 3HaHMs U3 KypcoB «TepMoanHaMuKa, cTaTUCTHYECKas (PU3U-
Ka», «Ontukay. 3HaHUs, MONY4YEHHbIE B Ipolecce oOydeHHs, HEOOXOAMMBI JUIsl YCIELIHOTO
MIPOXOXKACHHS MPOU3BOJICTBEHHON U MPEAJAUILIOMHOMN MPAKTUKH.

1.4 Ilepeyensb mIaHupyeMbIX pe3yJIbTATOB 00y4eHHUsI MO JMCHHILIMHE (MOLYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHHMS 00pa30BaTe/IbHOI IPOrpaMMbl

N3yuenne naHHOW y4yeOHOW MUCHUIUIMHBI HANpaBJIeHO Ha (opmMupoBaHUE y oOOydaro-
muxcs oomeKkyabTypHoit komnerenuun OK-1 u npodeccuonanbaoit komnerenuuu  [1K-1.

Ne NHnekc Conepxxanue B pesynbrate uzyueHust yaeOHON AUCHUILIMHBI 00y4a-
ILII. KOoMIIe- KOMIIETEHIIUH FOLUECS JTOJIKHBI
TEHIUU (unu e€ yacTH) 3HaTh yMeTh BJIAJE€Th
1. | OK-1 CIIOCOOHOCTBIO K | OCHOBHBIE 3aKO- | OCMBICIIUBATh U | TEXHOJOTHEH
abCTpakTHOMY Hbl, WAEU U | UHTEPIPETUPO- IIOCTPOEHHUS
MBIILUIEHHUIO, NPUHLMIIBI TE€O- | BaTb ~ OCHOBHBIE | MaTeMaTHue-
aHaJIN3Y, CUHTE- | pUM  KOHJEHCHU- | TIOJIOKEHUS  TEO- | CKUX MOJEJeH
3y POBaHHOTO  CO- | pUM KOHJEHCUPO- | PU3NYECKUX
CTOSIHUA, UX | BAHHOTO  COCTOSI- | IPOLIECCOB U
CTaHOBJIEHWE U | HUS,  OLIGHUBATh | yMEHHEM WH-
pa3BuUTHE B HC- | MOPSIKU (pusmnue- | Teprpe-
TOPUYECKOW MO- | CKUX BEJIMYMH, | THPOBATh IIO-
CIIEOBATENbHO- | UCIOJb30BaTh IIO- | JIyYCHHBIE
CTH Jy4YEeHHbIE 3HaHUS | pELICHUus MpHU




Ne NHupekc Conepxanue B pesynbrare u3ydenus yaeOHOM AUCIUIUIMHBI 00yYa-
ILIL. KOMIIe- KOMIIETCHIIUH IOIUECS TOJKHBI
TEHIUU (um e€ yacTh) 3HaTh yMeTh BJIAJETh
B PAa3JIMYHBIX 00- | pACCMOTPEHHUH
JactaX  (usnye- | KOHKPETHBIX
CKOM HAyKU M TeX- | (U3UUECKUX
HUKHU IIPOLIECCOB  H
SIBJICHUI
2. | IIK-1 CIIOCOOHOCTBIO OCHOBHBIE 3aKO- | IIOJ PYKOBOJI- | YETKUMHU
CaMOCTOSITENIBHO | Hbl KOHJIEHCUPO- | CTBOM MCCIIEA0BA- | IIPEICTaBIIe-
CTaBUThb  KOH- | BAHHBIX  cpel, | TeJel paboTaTh Ha | HUSIMH O CO-
KpETHBIE 3a/1a4dl | OCHOBHBIE IOHS- | CTEHAAX U1 OIl- | BDEMEHHBIX
HAyYHBIX HCCIIe- | TUS XMMHYECKOH | THYECKUX HCCIle- | HAyYHBIX KOH-
noBaHUM B 00- | M (U3HMYECKOH | JOBAaHMM MaTepu- | LENUUIX  CO-
Jactd (pU3MKM M | KpUCTaJIIOTrpa- aJIOB;  OCMBICIIU- | BpDEMEHHOMI
pemaTtb WX ¢ | $UH, OCOOCHHO- | BaTh M HHTEpIpe- | TEOPUU  KOH-
MOMOIIBIO  CO- | CTH MOP(OJIOTUH | TUPOBAaTh OCHOB- | J€HCUPOBAH-
BPEMEHHON all- | KPUCTAJIIOB HblE€  IIOJIOKEHHUS | HOTO  COCTOS-
naparypsl U HH- TEopuu pocTa | Hus BellecTBa
(opMamOHHBIX KpUCTAJIJIOB, OIle-
TEXHOJOTHH ¢ HUBaThb  IOPSAJKU
UCIIOJIb30BaHU- ¢usznyeckux  Be-
€M HOBEHIIEro JUYHH, HUCIOJb30-
POCCHUICKOrO | BaTh IIOJy4YEHHBIE
3apy0eKHOTr0 3HaHUA B pa3ind-
OIbITa HBIX oOnactsax Qu-
3UYECKON HAYKU U
TEXHUKHU
2 CTpyKTypa U coaep:kaHue TUCHUTIINHBI

2.1

Pacnipenesienue Tpy10€éMKOCTH JTHCHUIIMHBI 110 BUAAM pador

O61mas Tpy10€MKOCTh AUCLIUILINHBI cOCTaBisgeT 3 3ad. en. (72 yaca), X pacupeleneHmue
110 BUJiaM paboT NpeACTaBIeHO B Tabaule (011 macucmpanmos OPO).

Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (dachr)
1

KonrakTHasi paboTa, B TOM 4HcJIe: 28,3 28,3
AyIMTOpHBIE 3aHATHS (BCEro): 28 28
3aHATUA JEKIMOHHOIO TUIIA 14 14
JlaGopaTopHble 3aHATHUS 14 14
3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPBI, IPaKTHYECKHE
3aHSTHS) i i
HNuasi koHTaKkTHasi padora: 0,3 0,3
KonTpons camoctositenpHol paboTsl (KCP) - -
IIpomexyrounas atrectauus (MKP) 0,3 0,3
CamocrosiTesibHasi padoTa, B TOM YHcJIe: 53 53
ITpopaboTka y4eOHOro (TeOpeTHUECKOro) MaTepuaa 28 28
IToaroroBka K TEKyleMy KOHTPOJIIO 25 25
KouTtpoJs: 26,7 26,7
IToaroroBka Kk sK3aMeHy 26,7 26,7
OO0mas Tpy10eMKOCTh qac. 72 72

B TOM 4McJjie KOHTAKTHAasI 28,3 28,3




padora

3a4. ell.

2.2

CTpyKTypa AU CHUIINHBI

PacnpenencHue BUIOB y4eOHOU paOOThI M HX TPYIAOEMKOCTH TI0 pa3JiesiaM TUCIUILTHHBL.
OcHOBHBIC pa3/iesbl AUCIHUILTNHBL, U3yd4aeMble B | cemectpe (ounas ¢hopma).

Ne KommnuecTtBo yacos
pa;— HanmeHoBanue pasaenos Ayautopuas BreaynutopHas paboTa
ena Bcero pabora
JI I1P JIP CPC
1 2 3 4 5 6 7
1 OCHOBHBIE TOHATHS TEOPUU KOH- 12 ) i 4 6
JEHCUPOBAHHOT'O COCTOSIHUS
7 ]_—[IfHaMI/IKa KPUCTAUIMYECKON pe- ] ) i i 6
METKU
3. OJIEKTPOHHBIE COCTOSIHUSI B KpH- 13 ) i 5 6
cTajuie
4 DOneKkTpoH-(OHOHHOE B3aUMO/IEH- 3 ) i i 6
CTBUE
OJIEKTPOHHBIE CBOMCTBAa TBEPJBIX
5. 9 2 - - 7
TeN
6. Ontuyeckre CBOMCTBA TBEPIBIX 15 ) i 5 3
TeN
7.  |CBepXmpoBOIUMOCTh 8 1 - - 7
] Cucrtembl ¢ OHM>KEHHOU pa3mep- ] 1 i i 7
HOCTBIO
Hmoezo no oucyuniune: 14 - 14 53
2.3 Conep:xanue pa3iesioB QU CHUNITHHBI
2.3.1 3aHATHSA JEeKUMOHHOIO THIIA
No HaumenoBanue pazne- Conepanze pasena dopma TEKYIIEro
na KOHTPOJIA
1 2 3 4
1. OcHOBHBIE IOHATHS | AuabaTHUeCKUit MIPUHLUIIT bopna-| 3amura JIP Ne 1,
TEOPHUH KOHACHCHPO- |[DpeHdecta. Kpucramimueckas CTpykTypa u Komnnoxksuym
BAHHOI'O COCTOSIHUSL |ee ommcaHue. CUMMETpHsl KpUCTailia, TO-
Ye4yHbIe M MPOCTPAaHCTBEHHBIC ((PemopoB-
ckue) rpynmbl. Knaccudukamus pemerok
bpaBs. OOparHas pemieTka, ee CBOICTBa.
Oco0ble TOukH B 30He bpminirosHa, 3Be3na
BOJIHOBOT'O BEKTOpa. CBsI3b TOUEUHOU CUM-
METPUH DIIEMEHTAPHOHN siueiiku ¢ ¢usmue-
CKHMMH CBOMCTBaMU KPUCTAJIA.
2. JlunaMuka Kpuctaiiu- |[lnHaMuka KpUCTAJUIMUECKOW  PEHIeTKH. Konnoksuym
yeckoil pemétkn  |KBaHToBaHue KojeOaHUN pEIIETKH, aKy-
CTHYECKHE U onTH4eckne (poHOHBI. AHTrap-
MOHM3M, auarpammbl DeilHMaHa, OMHUCHI-
BatonMe (poHOH-POHOHHOE B3aUMOJICH-
CTBUE DJIEKTPOHHBIE BOJIHBI B KPUCTAJLIE.
3. OnekTpoHHbIe cocTos- |YpaBHenue lllpenunrepa s snexktpona B| 3ammuta JIP Ne 2,
HUS B KDUCTAJUIE  |IepUOJMYECKOM moTeHImane. DPQPexTus- Konnoksnym




Hasi Macca. Metoasl BerauciaeHus dpdex-
TUBHOU Macchl. [IpuOmmkenne mo4Tu CBO-
OONIHBIX PIEKTPOHOB M MPUOIMKEHUE CHITb-
HOU cBsi3u. [IpuMecu u mpumecHbIe ypOB-
HU, JIOKIM3alUs 3JIeKTpoHOB. KBaHTOBa-
HUE CHCTEMBbI DJIEKTPOHOB, JJIEKTPOHBI H
nplpku. CTaTHCTHKAa HOCUTENEH 3apsija.
Oneprusi depMH, 3JIEKTPOHHAS TEIJIOEM-
KocTb. KynoHoBckoe n 0OMEHHOE B3aUMO-
JeiCTBUE B 3JIEKTPOHHO-IBIPOYHON cucTe-
Me. DOKCHTOHBI OOJBIIOrO paguyca, HX
HaOJI0/IEHUE B IMOJIYIIPOBOJHUKAX. JKCH-
TOHBI MAJIOTO pajanyca, 0e3bI3TydaTebHbIN
MEPEHOC SHEPruu SJIEKTPOHHOTO BO30YXK-
JICHUS! C TIOMOIIBIO SKCUTOHOB. [111a3MOHBI.

DneKTpoH-POHOHHOE
B3aUMO/JIENUCTBUE

B3aumoneiicTBue 371€KTPOHOB ¢ KOjleOaHU-
AMH pelIETKU. [1onsIpUTOHBIL.

Komnoksuym

DNEeKTPOHHBIE CBOICTBA
TBEPABIX TEI

DJIeKTPOHHBIE CBOWMCTBA TBEPIBIX Te.
ONEeKTPONPOBOJHOCTh, CBA3b MEXIY 3JIEK-
TPOMPOBOJHOCTHIO M TEIIOMPOBOAHOCTBIO.

Komnoksuym

OnTUYeCcKUe CBOMCTBA
TBEPABIX TEI

Marpuua 1I0THOCTU U €€ CBOMCTBA. YpaB-
Henue JlnyBwins (Heiimana). OTKIUK KOH-
JICHCUPOBAHHON cpelpl Ha BHEIIHEE BO3-
mymieane, (popmyna Ky6o-I'puaByma mms
0000111eHHOM BOCIIPUUMUYUBOCTH. [IpsiMbie
U HENpsMbIE ONTHYECKUE MEK30HHBIE IIe-
pexonpl B moaynpoBogHukax. Ilosspuro-
Hbl. ONTHYECKHE CBOMCTBA JUAJIEKTPUKOB,
METAJJIOB U ITOJTYNPOBOJIHUKOB.

3amura JIP Ne 3,
Komnoksrnym

CBepXmnpoBOIUMOCTh

CBepXIMpoBOJAHUKH, UX CBOMCTBA. Da30BHIN
[Iepexo]l BTOPOTO poAa KaK CIIOHTaHHOE
HapylieHue cumMmeTpun. HM3oronmdeckuit
3pdexr. MarHuTHbIE CBOICTBAa CBEpXIpPO-
BOJHUKOB, 3(dexkt MeiiccHepa, rimyOuHa
IIPOHUKHOBEHUS  MAarHUTHOTO IIOJIA B
CBEpXIIPOBOJHUK. YpaBHeHHe ['nH30ypra-
Jlanmay.  Mukpockonudeckass — TEOpHs
CBEpPXIPOBOJUMOCTH, JUIMHA KOT€PEHTHO-
ctu. CBepXNIpOBOJHUKM BTOpPOro poja,
BUxpu AOpukocoBa. BricokoTemmeparyp-
Hasi CBEPXMpPOBOAUMOCTb. (CBepXIpoOBOIU-
MOCTb B CHCTEMax C TKEIbIMU (pepMuo-
Hamu (00IIMe TOHSTHS).

Komnoksrnym

CHucTEMEI C IIOHMKEH-
HOM Pa3MEpPHOCTHIO

Cucrembpl C TMOHMKEHHOW Pa3MEpPHOCTHIO.
KBaHTOBBIE TOUKU. DIEKTPOHHOE CTPOCHUE
KBaHTOBBIX To4eK. DyHKIMOHAN IUIOTHO-
ctH, ypaBHeHue Kona-IlIama. OnHomepHBbIe
CUCTEMBI, pa3JieJIeHHe 3apsja U CIIMHa,
CBEPXIIPOBOJUMOCTb OJJHOMEPHBIX CUCTEM.
JBymepHble cucteMbl. [loBepXHOCTHBIE
COCTOSIHUS DJIEKTPOHOB.

Komnoksrnym




2.3.2 3aHATHA CEMHHAPCKOIO THIA
[TpakTudeckue 3a1aHus B ayTUTOPUU 1O JaHHOMY KYpCY COIJIaCHO Y4eOHOMY IUIaHy He
IIPEYyCMOTPEHBI.

2.3.3 JlaGopaTopHble 3aHATHS

Ne HaumenoBanue TemaTuka nabopaTopHoii pado- dopma TeKy-
JIP nabopaTopHO PabOThI ThI IIEr0 KOHTPOJIS
Cummerpusi KpucTajuia, TOYed-
OcCHOBHBIE IOHATHUS TEOPUU HbI€ U MPOCTPAHCTBEHHbIE ((e-
1 P poctp (& 3ammra JIP Ne 1

KOHJICHCUPOBAaHHOT'O COCTOSIHUS nopoBckue) rpynnbl.  Kiaccu-
¢dukanus pemerox bpass.

Bbrluncnenne napaMerpoB MH-
TEHCUBHOCTU 3JICKTPOHHBIX Iie-
pexosioB Mexay ypoBHsAMHU i | 3amtuta JIP Ne 2
f-DIIEMEHTOB, HaXOMSIIUXCS B
KPHUCTAJUIMYECKOM MaTpHUILIE.

9JI€KTpOHHBI€ COCTOSIHUA B KpH-
cTalic

Pacuér onTuyeckux u JIIOMHU-
HECLIEHTHBIX IapaMETpOB KpH-
CTaJIJIOB, aKTUBUPOBAHHBIX PE/l-
KO3eMEIbHBIMIA HOHAMHU.

3 | OnTuueckue cBOMCTBA TBEPIX TEI 3amuta JIP Ne 3

2.4 Ilepeyenb y4eOHO-MeTOAMYECKOr0 OOecleYeHUs IS CaMOCTOATeIbHOH pa-
00TBHI 00y4aIOIIMXCH MO IMCUUILTHHE (MOTYJII0)

[TepeueHs ya4eOHO-METOANIESCKOTO 00SCTICUCHUS TUCITUTUINHBI 10
HaumenoBanue pa3z- .
Ne BBINOJIHEHUIO CAMOCTOSITEIbHOM paboThI
nena
1 2 3

1. [IpopaboTka yued- |Metoauueckue ykazaHus [0 OpraHU3al[ii ayJUTOPHON U BHEayIu-
HOTO (TeopeTHye-  (TOPHOM CaMOCTOSATENIbHOW paboThl, yTBEpKACHHBIE Kadeapoil Teo-
CKOT0) Marepuaja |peTU4ecKol (PU3MKU U KOMIIBIOTEPHBIX TEXHOJIOTHUM, TpoToKo Ne 9

2. IMoaroroska k Te-  |0T «14» mapra 2017r.
KyIIEMY KOHTPOJIIO

Y4eOHO-MeTOAMUECKHE MaTepHalbl NIl CaMOCTOSITENbHONW paboThl OOyYarommxcs u3
YHUCJIa MHBAIHUIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbst (OB3) mpenocraBnstoTcs
B (hopmax, alanTUPOBAHHBIX K OTPAHHUYEHUSM UX 3/I0POBbS U BOCTIPUSATHS HHPOPMAIUU:

Jlist mur ¢ HapyIIeHUsIMU 3pEHUS:

— B IiedaTHOU popme yBeTHUEHHBIM HIpU(TOM,

— B hopMe IIEKTPOHHOTO JOKYMEHTA,

Jnst i1l ¢ HapyIIEeHUsAMH cllyXa:

— B IIeYaTHOU opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

Jlnst i1 ¢ HapyIIeHUsIMH OIIOPHO-/IBUTATENILHOTO arlnapara:

— B 1e4aTtHoM opme,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIN epedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTUHTEHTA 00Y-
YarOIIUXCS.




3 Oo0pa3oBaTte/ibHbIE TEXHOJOTHHI

B ydyeOHOM mporiecce MCHOIb3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI TPOBEICHUS
3aHSTHIA: JICKIIUH, TA00PATOPHBIE 3aHATHUS, CAMOCTOSATEIHHOE PEIICHUE 3a/1a4.

bonbuias dacte Jiekuuii U J1abopaToOpHbIE 3aHATUS MPOBOJAATCSA C UCIIOJIB30BAHUEM CO-
BPEMEHHBIX CIIPABOYHBIX MaTepUANOB. VICMONB3yHOTCS MpOrpaMMbl MOJCIUPOBAHHS (pHU3UUe-
CKHX TIPOLIECCOB B (PU3MKE KOHACHCUPOBAHHOIO COCTOSIHMSI U MPOrpaMMBbl OHJIAHHOBOTO KOH-
TPOJIL 3HAHUI MarucCTPaHToB (B TOM YHCIE MPOTrpaMMHOE O0ECTeYeHHEe TUCTAHLIUOHHOTO 00Y-
YEHUS).

[lo m3yyaemoil NUCHMIUIMHE MarucTpaHTaM IMPEAOCTaBISACTCS BO3MOXXHOCTb OTKPBITO
0JIb30BaThCA (B TOM 4HMCIIE KOMUPOBATh HA JIMYHBIE HOCUTENHU MH(GOPMAILMK) MOATOTOBICHHBI-
MU BEAYUIUM JAHHYIO JHUCUUIUIMHY JISKTOPOM MaTepuajaMu B BUJE AJIEKTPOHHOI'O KOMIUIEKCA
COIIPOBOXKACHHUSI, BKIIOYAIOIIETO B Ce0sl: AIEKTPOHHBIE KOHCIIEKTHI JICKIUil; SJIEKTPOHHbIE Bapu-
aHTBI y4EOHO-METOIMYECKHIX TTOCOOHIA ¢ CoJIepKaHrEeM JIaDOpaTOPHBIX padoT.

HutepakTuBHbIE 00pa30BaTeIbHbIE TEXHOJIOTHH, UCTIONb3YeMbIE B AyIUTOPHBIX 3aHATHAIX:

— JIGKIIUH C TPOOJIEMHBIM U3JI0KEHHEM;

— U3y4Y€HUE U 3aKpEIIEHuEe HOBOI'O MaTepuana;

— paboTa B MaJbIX rpymnmnax;

— TEXHOJIOTUSI KOMITBIOTEPHOTO MOJICTUPOBAHUS YHCIICHHBIX PACUETOB.

[IpoBenenne Bcex 3aHATHI J1a0OPATOPHOrO MPAKTUKyMa MPEIyCMOTPEHO B Kiacce,
CHaOXKEHHOM BCEM HEOOXOTUMBIM OOOPYJIOBAaHHEM M KOMITbIOTepamHu, sl 3(h(HEKTUBHOTO BBI-
MOJIHEHUSI COOTBETCTBYIOIIUX JTAOOPATOPHBIX padoT.

[To uToram BBHITIOJIHEHMS KaXKJIOM J1a0OpaTOPHOM pabOThI MarucCTpaHT MPEAOCTABIISET U
3amumiaeT pazpaboTaHHYI MPOrpaMMy YHCICHHOTO MOJETUPOBAaHUS U pacyeTa, mpuieM B Oe-
ceJle ¢ IperoaaBaresaeM J0/HKEeH IPOAEMOHCTPUPOBATh 3HAHUE KaK TEOPETUUECKOIO U SKCIIEpHU-
MEHTAJILHOTO MaTepuaia, OTHOCAIIETrocs K paboTe, Tak M HEOOXOAMMBIX JUTsl MPAKTUYECKOH pea-
nu3anu paboThl KOMITBIOTEPHBIX TexHojoruid. [locne 3amuTel maboparopHoil paboThl Maru-
CTpaHT 00s13aH MPEIOCTaBUTh OTKOPPEKTHUPOBAHHYIO M ONTHUMHU3UPOBAHHYIO MTPOrPaMMHYIO pas-
paboTKy B popMaTe MCIOIH30BAHHONW KOMITBIOTEPHOU CUCTEMBI.

JononnurensHas Gpopma KoHTpous 3¢ (HEKTUBHOCTH YCBOCHHUS MaTepuaia u npuoodpere-
HUS MIPAKTUYECKUX HABBIKOB 3aKJIOYAETCS B OTKPHITOM MHTEPAKTUBHOM 3alllUTe JTaOOpaTOPHOU
paboThl HA YCTHOM BBICTYIIJICHUH MEepe] ayIUTOprUel COKypCHHKOB.

ConpoBoXx/IeHHE CAMOCTOSITEILHON PadOThl MarCTPAHThl TaKKe OPraHU30BaHO B CIIENY-
IoIMX (popmax:

— YCBOEHUE, JIONOJIHCHHE U BHUKAaHHUE B pa3OupaeMble pa3/iesbl JUCIUIUTMHBI TIPU TTIOMO-
LY 3HAHWM, OJTy4aeMbIX OCPEACTBOM U3YUEHUSI PEKOMEHYEMOW JIMTEpaTyphl U MyTEM MOJTr0-
TOBKH JTOKJIAJIOB;

— KOHCYNbTAIlUU, OPTaHU30BAHHBIE JJIS Pa3bsCHEHUS MTPOOIEMHBIX MOMEHTOB TPU CaMo-
CTOSITEJIBHOM M3YUYCHHUH T€X WM WHBIX acCTEKTOB Pa3JieJiOB yCBauBaeMoW UH(POPMAIIUU B JUCITU-
TIJTUHE.

Jnst mur; ¢ orpaHUYEHHBIMH BO3MOJKHOCTSIMU 37I0POBbS TIPEIYCMOTPEHA OpTraHU3aIMs
KOHCYJbTAIUH C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

4 OueHovHble CpeacTBa AJsl TEKYNIero KOHTPOJIsl YCIIeBAeMOCTH M MPOMEKY-
TOYHOM aTTeCTAIlHH

4.1 DOoHJ OLIEHOYHBIX CPEACTB JJIA MPOBEACHUS TEKYIIEro KOHTPOJISA

Texymuit KOHTPOJIb: TPOBEPKA BHITTOTHEHHS JTAOOPATOPHBIX PabOT M MOATOTOBKA JTOKJIa-

JIOB.
Tembl 1OK/I1210B:
1. Kpucrammmueckas ctpykTypa u ee onucanie. CUMMETpHsI KpUCTaljia, TOUCYHbIE U
npocTpaHcTBeHHbIE ((penopoBckue) rpynmnbl. Kinaccudukamnus pemerok bpasa.
2. JluHaMuKa KpUCTaJUIMYecKOl pemieTku. KBantoBaHue kojeOaHUM pemeTky, aKky-

CTHYECKHE U ONTHYECKUE (POHOHBI.
3. OneKTpOHHBIE BOJNHBI B Kpuctamie. YpaBHeHue lllpenunrepa s anekTpoHa B



nepuoanveckoM noreHuuane. DddexruBnas macca. [Ipumecu U mpUMecHbIE YPOBHH, JIOKAIN3a-
LU DJIEKTPOHOB.

4. KBaHTOBaHUE cHCTEMBI AJIEKTPOHOB, JIEKTPOHBI U JbIpKU. CTaTUCTUKA HOCUTE-
Jiei 3apsiga. DHeprust @epmu, AIEKTPOHHAS TEMII0EMKOCTh
3. KynonoBckoe u 0OMeHHOE B3aMMOJCHCTBHE B 3JEKTPOHHO-IBIPOYHON CHUCTEME.

DKCUTOHBI OOJBIIOTO pajinyca. DKCUTOHBI MAJIOTO pajnyca, 0e3bI3IIydaTeNIbHbIN epeHoC YHEP-
THH 3JICKTPOHHOTO BO30YKIEHUS C IIOMOIIBI0 SKCUTOHOB.

6. DNEeKTPOHHBIE CBOMCTBA TBEPABIX Tell. DJIEKTPOINPOBOAHOCTD, CBSA3b MEKIY dJICK-
TPOIIPOBOAHOCTBIO U TEIIONPOBOIHOCTHIO (3aKk0H Bunemana-®panna).
7. Marpuiia IIOTHOCTH B €€ CBoicTBa. YpaBHeHue JImyBuinsa (Heiimana). OTKIHMK

KOH/ICHCUPOBAHHOM Cpe/bl Ha BHEIIHee Bo3MmylleHue, ¢popmyna Ky6o-I'punByna s o6o01mieH-
HOM BOCIIpUUMYMBOCTH. [IpsiMble U HenmpsiMble ONTHUYECKHME MEK30HHBIE MEPEXOAbl B IOJYIIPO-
BOJHMKAX.

8. CBepXxnpoBOAHUKH, UX cBoMcTBa. Da30Bbli IEPEX01 BTOPOTO poja Kak CIIOHTaH-
HO€ HapyueHne cummerpun. M3zotonudeckuit 3pdexr. MarHuTHbIe CBOMCTBA CBEPXIPOBOIHH-
KOB, 3(dext MeliccHepa, ri1yOMHa MTPOHUKHOBEHUS MAarHUTHOTO TOJS B CBEPXIPOBOIHUK.
VYpasuenue ['un30ypra-Jlangay. Mukpockonunyeckast TeOpHst

9. Cucrembl ¢ NIOHMKEHHON pa3MepHOCThI0. KBAHTOBBIE TOUKU. DJIEKTPOHHOE CTPO-
€HUEe KBAHTOBBIX TOUYEK. OJIHOMEPHBIC CUCTEMBI, pa3/ieieHue 3apsiaa u cnuHa. bozonmsanust. JIBy-
MepHbIe cucTeMbl. [[0BEpXHOCTHBIE COCTOSIHUS 3JIEKTPOHOB.

4.2 DoH/1 OLIECHOYHBIX CPEACTB I MPOBeACHNUs MPOMEKYTOYHOM ATTeCTAIUN
IlepeyeHnnb BONpoCoOB Il KOJLIOKBHYMA:
CTpyKTypa TBepAbIX Tes
1. Anmabarnueckuii npuHuun bopHa-Opendecra. Hapymenue aqnadbaTnaHocTy.
2. ToyeuHass ¥ TPAHCISILIMOHHAS CUMMETPHUSI KPUCTAUTNYECKON pelIeTKu. TUIIbl 3JIeMeH-
TapHBIX SIYCEK, CHHTOHUS, KAaTETOPHSI.
3. CBsi3b PU3MUECKUX CBOMCTB KPHUCTAIIIA C CHMMETPUEH KPUCTAITUIECKON PEIIeTKH.
4. 3ona bpummosna. Ocobbie ToukH B 30He bpuiitosHa. 3Be3/1a BOJTHOBOTO BEKTOPA.
Konedanus pemerkn

S. KBanTOBaHne konebaHuii OJJHOATOMHOM KpHCTAJUTMYecKoW perieTkd. KaHnoHuueckue
KOMMYTaIlMOHHBIE COOTHOLIEHHUS.

6. KBanToBanue koneOaHuil pereTkd ¢ HeCKOJBKUMU COPTaMd aTrOMOB B 3JIEMEHTapHOU
sueiike. ONTHYECKUE U aKyCTUYEeCKHE (POHOHBI.

7. AHrapMOHI3M Kak B3auMoJieticTBre (JoHOHOB. V- 1 U- miporiecchl B3auMOIeHCTBUS (POHO-
HOB.

DJIEKTPOHBI B TBEPOM TeJie

16. VYpaBuenue llpeaunrepa aas 371€KTpoHa B NEPUOJUUECKOM MOTEHLMANe. 30HHAs
CTPYKTYpa TBEpPABIX TEIL

17. OddexrrBHas Macca, BbrarcineHre 3(hQeKTHBHON MacChl B MPHOIMKEHUN CHUIIBHON CBS-
3W.

18. Jlokanu3oBaHHBIE COCTOSHUS IEKTPOHOB. [ TyOOKHe U METIKue YpOBHH.

19. Crartuctuka @epmu-/upaka. KBanToBaHue cucteMbl 31eKTpoHOB. KaHOHMUYeckue
AHTUKOMMYTAI[MOHHBIE COOTHOIIECHHUS.

20. BomnoBoe uuncino u sHeprust @epmu. Temneparypa BIpoKIeHUS PepMU-CUCTEM.

21. OcoOGeHHOCTH KBAHTOBAHUS CHUCTEMBI JJIEKTPOHOB B KOHJEHCHPOBAHHBIX Cpenax.
DNEeKTPOHBI U IBIPKU. 'aMUIIBTOHMAH CUCTEMBI 3JIEKTPOHOB U JBIPOK.

22. B3aumojeiicTBUE 3JIEKTPOHOB M JBIPOK. ODKCHTOHBI Oojblioro paauyca (Banbe-
MortTa).

23. DkcutoHbl Manoro paaumyca (®Ppenkens). bes3bl3myuyaTenbHbI NEPEHOC SHEPIUH
JIEKTPOHHOTO BO30YKIEHHSI C IOMOIIBIO S3KCUTOHOB DpeHkerns.

y1eKTPOH-GPOHOHHOE B3aUMO/IeiicTBHE
24. DneMeHTapHas TEOpHs TOJIPOHA. DHEPTrHs CBS3H, 3aKOH AMCIepcuu, 3 PeKTrB-



Has Macca.
DJIeKTPOHHBbIE CBOMCTBA TBEPABIX TeJl

25. DNEKTPONPOBOIHOCTh METAJUIOB M MOJYNPOBOAHUKOB. CBsI3b MEXAY TEIJIO- U

ANEKTPONPOBOIHOCTHIO (3aKoH Bunemana-Opanna).
OTKJIHMK KOHIEHCUPOBAHHOM Cpe/ibl HA BHEIIIHEEe BO3MYIIIEHHE

26. Martpuiia IioTHOCTH, €€ CBOMCTBA. Y paBHEHHE IBUKEHHUS JJIs1 MATPULIbI INIOTHOCTH.

27. OTWmMK KOHJICHCUPOBAHHOW Cpenpl Ha BHemHee Bo3mymieHne. Dopmyna Kyo6o-
['punByna.

28. Onruueckue CBOMCTBA MOJIYIIPOBOAHUKOBBIX KpUCTALIOB. [IpsIMO30HHBIE U HETIPSAMO-
30HHBIE [TEPEXO/IbI.

CBepxXnpoBoguMOCTh

29. CpoiicTBa CBEPXITPOBOIAIIEIO COCTOSIHUA. bo3e-KoHaeH Al AHATIOTHUS MKy CBEpX-
TEKYYECThIO U CBEPXITPOBOJIUMOCTBIO.

30. deHomeHONOTMYECKAs] TEOPHs TOKOBOTO CBEPXIPOBOSILETO COCTOSIHUS. YpaBHEHUE
I'un30ypra-Jlangay.

31. Mukpockoriueckas Teopusi cBepXipoBoumMoctH. ['ammibronnan @penvxa. [Tpeod-
pazoBanue boronro6oga.
32. BricokoTemiiepaTypHasi CBEpXIPOBOJIUMOCTb, CBEPXIPOBOJAUMOCTh B CUCTEMAaX C

TSDKEIBIMU (pePMUOHAMH.
CucreMbl ¢ IOHHKEHHOI Pa3MEepPHOCTbIO

33. KBaHTOBBIE TOUKH: 2JIEKTPOHHAs CTPYKTYpa, ypaBHeHHe Kona-I1Isma.

34. OnmHOMEpHBIE CHCTEMBI, pa3/IelieHHe 3apsiia M CIiHa, O0o3oHm3armsa. CBEpXIPOBOIM-
MOCTb B OJTHOMEPHBIX CUCTEMAX.

35. [ToBepXHOCTHBIE COCTOSHUS INEKTPOHOB. OCOOEHHOCTH TBYMEPHBIX CHCTEM.

4.3 Ilepeyens BONPOCOB, BHIHOCHMMBIX HAa JK3aMeH N0 aucuuiuinHe «Teopus
KOH/ICHCHPOBAHHOI0 COCTOSTHUSD

1. Beenenue. Ilpeamer pu3MKu KOHAECHCUPOBAHHOTO cOCTOsiHUSA. KpucTamisl u amopod-
HbIE BEILECTBA.

2. TpaHCIALMOHHAs CUMMeTpusi KpHuctamioB. Kpucramiorpadgudyeckue cUCTeMbl KOOp-
JTUHAT.

3. Annabaruyeckuit npuHmn bopHa-Opendecra. yHKIMH, ONUCHIBaOLINE (prU3NUECKHe
BEJIMYMHBI B KpUCTaJLIE.

4. 3ona bpunmosna. unnexkcel Muinepa. O6patHas pemerka. Teopema broxa. Knaccu-
¢ukanus pemerok bpasa.

5. CBsi3b TOYCUHOW CUMMETPHUH IEMEHTApHOH sSUeiKU ¢ PU3NUECKUMHU CBOWCTBAMH KpH-
cTajuIa.

6. JlnHaMuKa KpUCTAJTINYECKON PELIETKH.

7. KBanToBaHue KojaeOaHUN PelIeTKH, aKyCTUYECKUE U ONTHYECKHE (DOHOHBI.

8. AHrapmMoHusMm, auarpammsl OeiiHMaHa, onuchIBaronIe GOHOH-(HOHOHHOE B3auMOIeHi-
CTBUE DJIEKTPOHHBIE BOJIHBI B KpHUCTAJLJIE.

9. Ypasuenue lllpeaunrepa 11 351eKTpoHa B MEPUOAMYECKOM MOTeHIUane. IpPeKTHB-
Hasi Mmacca. MeTo/ bl BbrurcieHus: 3p(eKTHBHON MacChl.

10. ITpubnmxenue moYTH cBOOOJHBIX IEKTPOHOB M MPUOIIKEHNE CUIbHOM cBs3u. [1pu-
MECH U MpUMECHbBIE YPOBHHU, JIOKAJIN3aIUs 3JIEKTPOHOB.

11. KBanTOBaHME CHCTEMBI DJIEKTPOHOB, dJIEKTPOHBI U IbIpKH. CTaTUCTUKA HOCUTENEH 3a-
psaa.

12. Oneprus ®epmu, 3MEKTPOHHAS TEMIOEMKOCTD.

13. KynoHoBckoe 1 0OMEHHOE B3aUMOJECHCTBHE B AJIEKTPOHHO-BIPOYHON CUCTEME.

14. DKCUTOHBI OOJBIIOTO pajnyca, UX HAOJIIOICHUE B MOIYIPOBOAHUKAX. DKCUTOHBI Ma-
JIOrO pajauyca, 0e3bI31y4aTebHblil MePeHOC SHEPTUU JIEKTPOHHOTIO BO30YXIAEHHS ¢ MOMOLIBIO
9KCUTOHOB.

15. IIma3MOHBI.



16. B3anmoelcTBIE IEKTPOHOB € KOJICOAHUSMH PEILETKH.

17. IlonsapUTOHBI.

18. DnekTpoHHBIE CBOMCTBA TBEPABIX TEIN.

19. DneKTpOonpOBOAHOCTD, CBSI3b MEXKY IEKTPOIPOBOJIHOCTHIO U TEILIONPOBOIHOCTHIO.

20. CBepXNpOBOJHUKH, UX CBOMCTBA.

21. ®a30BhIi MEepexo BTOPOIro pojia KaK CIOHTAHHOE HapylleHue cuMmeTpuu. M3oro-
nudaeckuit 3 Qexr.

22. MarHuTHbIE CBOMCTBA CBEPXITPOBOJIHUKOB, dhdexT MeliccHepa, riryOrMHa MPOHUKHO-
BEHHUS MarHUTHOTO T0JIS B CBEPXITPOBO/IHUK.

23. YpaBHenue ['mH30ypra-Jlangay. Mukpockonmuveckass TEOpHs CBEPXIIPOBOIUMOCTH,
JUIMHA KOT€PEHTHOCTH.

24. CBepX1IpOBOJHUKH BTOPOTO POJa, BUXpU AOPHUKOCOBA.

25. BeicokoTeMIieparypHas CBEPXIPOBOAMMOCTb. CBEPXNPOBOIUMOCT B CHCTEMax C
TSOKEITBIMU (hepMUOHAMH (OOIIHME TTOHSTHS ).

26. Cucrtembl ¢ TOHWKEHHOU Pa3MEPHOCTBIO.

277. KBaHTOBBIE TOUKHU.

27. DNEeKTpOHHOE CTPOCHUE KBAHTOBBIX TOUYEK.

28. dynkmoHan wioTHocTH, ypaBHeHue Kona-IlIama. OqHOMEpHBIE CUCTEMBI, pa3fere-
HUE 3apsi/ia U CIHHA,

29. cBepXIPOBOAUMOCTH OJJHOMEPHBIX CHCTEM.

30. /IBymepHble cucTeMbl. [I0BEpXHOCTHBIE COCTOSHUS AIIEKTPOHOB.

MakeT 3K3aMeHaIMOHHOI0 OuJjiera
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HamnpasieHHOCTb (Tpodusib): Qusuka KOHOEHCUPOBAHHOZ0 COCTNOAHUS GeUecmed
JucnurinHa: Teopusi KOHICHCUPOBAHHOTO COCTOSHHUS
BUJIET Ne

1. Beenenne. [Ipenmer ¢pu3uKH KOHICHCHPOBAHHOTO COCTOSIHUS. KprcTamis! u aMmop¢HbIe BemecTsa.
2. JIBymepHble cucteMbl. [IoBepXHOCTHBIE COCTOSIHHUS 3IEKTPOHOB.

3aseoyrowuii kagedpoti meopemuueckou Qu3UKU U KOMILIOMEPHBIX MEXHOI02UL B.A. Hcaes

OneHouHble cpeAcTBa A MHBAJIUIOB U JIMIl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 310PO-
BbsI BBIOMPAIOTCA C YYETOM UX UHIUBUIYAIbHBIX MICUXO(PHU3NUECKHX OCOOCHHOCTEH.

— MpH HEOOXOAMMOCTH MHBAIMJAM U JIMIIAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pO-
BbsI IPEIOCTABIISIETCA JOTIOHUTEILHOE BpEMS JIJIsl IOJIrOTOBKU OTBETA Ha 3a4€Te;

— P TPOBEICHUH TPOLEYPHl OLIEHUBAHUS PE3yIbTAaTOB 00yUEHHs] HHBAIUIOB U JIUIL C
OTpaHUYEHHBIMUA BO3MOXHOCTSIMU 3JI0POBbS MPEIyCMaTPUBAETCS UCIOIB30BaHNE TEXHUYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3M C UX MHAWBUAYAIBHBIMUA OCOOEHHOCTSIMU;

— IIpU HEOOXOAMMOCTH JJIsi 00YHaIOIIUXCS C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
Y MHBAJIHMJIOB MpOIEypa OLEHWBAHUS Pe3ylIbTaTOB OOyUEHHs MO JAUCLUIUINHE MOXET IMpPOBO-
JUTHCS B HECKOJIBKO ATAIOB.




[Tpouienypa oreHUBaHUSI pe3ylIbTaTOB OOYUEHHUS WHBAIHUAOB U JIUI[ C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 37IOPOBbSI TI0 TUCIHIUIMHE (MOJYJIIO) TPEAyCMaTpUBacT MPEAOCTABICHHE HH-
dopmanmu B popMax, aIanTHUPOBAHHBIX K OTPAHMYCHUSM UX 3I0POBbS M BOCHIPUATHS HH(POpMa-
UH:

JLyist TUI ¢ HapYIIICHUSIME 3PCHUS

— B Ie4aTHOH (hopMe YBEITMUYCHHBIM MIPU(TOM,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

JJist U1 ¢ HapyIIEHUSIMH CITyXa:

— B miedaTHoi opme,

— B popMe DIIEKTPOHHOTO JIOKYMEHTA.

JList TUIT ¢ HapYIICHUSIME OIIOPHO-/IBUTATEIILHOTO aIapara;

— B [Ie4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIA TIepeueHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTa 00Y-
YAFOLIUXCS.

5 Ilepeyenb 0CHOBHOI M 10NIOJTHUTEJIBbHOH y4eOHOH JUTEPATYypbl, HEO0X01H-
MO IJIsl OCBOCHU S JUCHUIIJIMHBI (MOIYJISA)
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«HTEepHeT», HEOOXOAMMBIX IJISI OCBOCHUS IMCHUILIMHBI (MOLYJIs1)

Ne Ccblika [Tosicuenue
BOOK.ru — snekrponHas Oubmmoteunas cucrema (3BC)
COBpPEMEHHOU yueOHOM 1 HAYYHOU JTUTEPATYPHI.

1. http://www.book.ru



https://e.lanbook.com/book/262
http://biblioclub.ru/index.php?page=book&id=259074
http://biblioclub.ru/index.php?page=book&id=232487

bubmuoreka BOOK.ru comepXuT akTyalbHYIO JUTEPATypy
[0 BCEM OTpaciisiM 3HaHWM, KOJUIEKIHS MOIOJIHAETCS AJIEK-
TPOHHBIMY KHUTaMU PaHbIIE U3JaHUs IEYaTHON BEPCUHU.
AHOyKC.py — 2IeKTpOHHAs OMOIMOTEUHAs CCTeMa yd4eOHOM
U HAy4HOW JIATEpaTypbl. B DIEKTPOHHYIO KOJUIEKLIMIO
BKJIIOUEHBI COBPEMEHHbIE Y4eOHUKH U TOCOOUS BEAYLIUX
usnarenscts Pocenn.

[Tnardpopma ScienceDirect oOecreunBaeT BCECTOPOHHHIA
http://www.sciencedir | oxBar JUTEpaTyphl U3 BCeX 00JIacTel HAYKH, MPEIOCTABIISA

2. http://www.ibooks.ru

3. .
ect.com JIocTym K 6osee yem 2500 HauMeHOBaHUH KypHAJIOB M 00-
nee 11000 KHUT U3 KOJIJIEKIIUU U3ATEIbCTBA «DIIb3EBUP.
baza manubix Scopus umuaekcupyer O6oinee 18 Thic. HauMme-
http://www.scopus.co Aat p A Py
4. HOBaHHUI J>KypHAJIOB OT 5 THIC. MEXIYHAapOJIHBIX U3/a-

m .
TeNbCTB, BKIFOUas Oonee 300 poCCUIICKUX KypHAIOB.

Hayunas snexkrponnas 6ubnuorexka (HOb) comepxut mon-
5. http://www.elibrary.ru | HOTEKCTOBbIE BEpCHHM HAYYHBIX H3JaHUN BEIYLIMX 3apy-
OCXKHBIX U OTCUECTBCHHBIX M3/IaTEIIbCTB.

7 MeTtoauyeckue ykazaHusi il 00y4alOIIUXCS 1O OCBOEHUIO JMCHUIIHHBI
(Moay.Jis)

Ha camocTosaTenpHyo paboTy MarucTpantoB oTBoguTcs 6onee 50% BpeMeHu OT oOmiei
TPYAOCMKOCTH JUCHUIIINHBI. COHpOBO)KZ[GHI/Ie CaMOCTOSITETbHOM pa60TI)I MaruCTpaHToB opra-
HU30BaHO B cleAyonmx Gopmax:

l. BrinonHenue 1abopaTopHbIX 3a1aHUN 110 U3Y4aEMOMY pa3/iely AUCHUIIIMHBI.

2. [IpoBepka 3HaHUI MarucTpaHTa OCHOBAaHA Ha BOIMPOCAX, MPUBEJICHHBIX B OMUCA-
HUU PabOTHI U JOIMOJHUTEIBHBIX BOIPOCAX, KACAOIIMXCS COOTBETCTBYIOIINUX PA3/ICiOB JUCIIH-
TUTHHBI.

3. YcBoeHue, AOMOJIIHEHNE U BHUKAHUE B pa3OupaeMble pa3esbl IUCHUIUIMHBI IPU
IIOMOIIY 3HaHU, TOJIy4a€MbIX TOCPEACTBOM U3YUYEHHS PEKOMEHIYEMOM JIUTEPATYPBHI.
4. KoHncynpranum, opraHu3oBaHHbIE JUIsl pa3bsCHEHUS MPOOJIEMHBIX MOMEHTOB IIpU

CaMOCTOSITETFHOM M3YYEHHH T€X WM UHBIX acleKTOB Pa3/IeNioB ycBauBaeMoil MHGOpMAIuU B
UCIUILINHE.

8 Ilepeyenn HH(pOPMALMOHHBIX  TEXHOJIOIMH, HCIOJb3YEMBIX  NIpH
OCyHIeCTBJICHUH 00pa30BaTe/JIbHOIO Ipouecca MO0 JMCHUILUIMHe (Moayuaw) (mpm
HEe00X0IUMOCTH)

8.1 Ilepeyenb uHGOPMALMOHHBIX TEXHOJIOT M

1. IIpoBepka 3a1aHu U KOHCYJIBTUPOBAHUE IIOCPEACTBOM DJIEKTPOHHOM IOYTHI.

8.2 IlepeyeHb NPOrpaMMHOro odecrneyeHust

IIporpamMHBIil IPOAYKT JloroBop/nuiieH3ust
Omnepannonnas cucrema MS Windows 8, 10 Ne73-ADD/223-D3/2018 Cornamenue
Microsoft ESS 72569510 ot 06.11.2018
WNurerpupoBannoe odpucHoe npusoxkenue MS | No73—AD®/223-D3/2018 Cornamienue
Office Professional Plus Microsoft ESS 72569510 ot 06.11.2018
Matemaruueckuii naker «Mathcad» Nel27-AD®/2014 ot 29.07.2014

8.3 Ilepeyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1.  DOnekrponHas OubaMoTeuHas cuctema "YHuBepcutTerckas o6ubmmoreka ONLINE"
[DnexTponHsIit pecypc] — Pexxum noctyna: http://biblioclub.ru.
2.  DnektpoHHas OubnMoTe4yHass cuctema uzaarenbcTBa "JlaHp" [DNEKTPOHHBIN pe-

cypc] — Pexxum moctyma: http://e.lanbook.com.




3. DmnekrponHas oubanoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru).

9 MarepunanbHo-TeXHH4YecKasi 0a3a, He00X0AUMAas JIsl OCYIeCTBJICHHUA 00pa-
30BaTEJbHOI0 MpoIecca Mo JUCHUILIHHE (MOTYJII0)

MaTepI/IaHBHO-TeXHI/I‘{eCKOG oOecrieueHne JUCHHITIIMHBI (MO-

No Bun pabdot
JTyJisl) U OCHAIICHHOCTh
l. JlexunounHele 3aHATUA | YueOHas ayquToOpus AJid HNPOBEICHUS 3aHATUN JIEKIIMOHHOTO
2. JIaGoparopuble  3aHs- | U Ja0OPAaTOPHOTO TUIA; OCHALICHHOCTb: KOMIUIEKT y4eOHOH
TUS Mebenu; Jocka ydeOHas MarHUTHO-MapKepHas; KOMIUIEKT
makaToB «Teopus rpynm», «Pu3nd4eckue CBOMCTBA KPUCTAII-
JIOBY; KoMIbloTepHOE ocHalenue [[9BM — 4 mir.
350040 r. Kpacnonap, yn. CraBpononbckasi, 149, Ne320C
3. ['pynnoBeie (MHAUBH- | AyIUTOPUU Ui MPOBEACHUS TPYNIOBBIX U HWHIMBUAYAIbHBIX
IyallbHbIE) KOHCYJbTa- | KOHCYJBTAIMI, OCHAIICHHOCTh: KOMIUICKT y4eOHOH mebenn ¢
JA050%1 y4eOHBIMU I[I15BM; 1 I15BM aJIMUHHCTparopa
(mpemnonaBaTenbCKHif); JOCKa yueOHasi MarHUTHO-MapKepHast
350040 r. Kpacuomap, yn. CraBpononsckas, 149, Ne 212C,
207C
4. Texymuii  KOHTPOJb, | AyIuTOpust JUIsl TEKYIIETO KOHTPONS M MPOMEXKYTOUHOM
MPOMEXYTOYHAsl aTTe- | aTTEeCTalluM; OCHAIICHHOCTb: KOMIUICKT Yy4eOHOM MebenH,
cTanus J0cKa yueOHasi MarHUTHO-MapKepHas
350040 r. Kpacuogap, yin. CraBpononbckas, 149, Ne320C
5. CamocrositenbHas pa- | [lomernienne st caMOCTOSTENbHONW PabOThl; OCHAIIEHHOCTD:

oora

KOMIUIEKT Yy4eOHOW MeOenu, KOMIIBIOTEPHOE OCHAIEHUE
[I9BM c BO3MOKHOCTBIO MOJKIIOYEHHUS K ceTu «HTepHeTy,
MPOrpaMMOM 3KPAHHOT'O YBEJIIMYECHUS U TOCTYIIOM B DJIEKTPOH-
HYI0 HHPOPMAITMOHHO-00pa30BaTeIbHYIO CPely YHUBEPCUTETA
350040 r. Kpacuogap, yi. CraBpononbckas, 149, No 208C




