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1 Heau u 3a1a4M 0CBOCHUSI TUCHMILIMHBI (MOYJIs1)

1.1 eab ocBoeHHUs JUCHUTLITHHBI

JlanHasi MUCUUIUIMHA CTaBHT CBOEH IENBIO JaTh MAarUCTPaHTaM T[IIyOOKHE W MPOYHBIC
3HAHUA B 00JIACTH OCHOBHBIX B3aMMOJICUCTBUAX, OTBETCTBEHHBIX 32 (hOpMUPOBaHUE (DU3UUECKUX
CBOMCTB KOH/ICHCUPOBAHHBIX CPEJl U HAYYUTh UX OCO3HAHHO MPUMEHATH 3TU 3HAHUS K MPUKJIIAI-
HBIM 3a/1a4aM.

1.2 3agauy AUCHUILINHDI

OcHoBHOU 3amaueii sBNsieTCs (OPMUPOBAHUE CHUCTEMATUYCCKUX 3HAHHMA MO OCHOBHBIM
pazznenam (U3UKH KOHICHCHPOBAHHOTO COCTOSIHUS, HEOOXOIMMBIX JIJISl BBHITIOJHEHHUSI CAMOCTO -
TEJBHBIX HAYYHBIX HCCIICIOBAaHUN M JTAOOPATOPHOTO MPAaKTUKyMa B paMKax ydeOHOTrO Kypca,
03HAKOMJICHHE C OCHOBHBIMH METOJIaMH HCCIICIOBAHUS U pacyera (GU3NYCCKUX XapaKTEPUCTHUK
TBEPABIX TeJ, W3yYeHHE (PUINYCCKUX CBOWCTB KOHICHCHPOBAHHBIX CpEJA HA aTOMHO-
MOJICKYJISIPHOM YPOBHE; M3YYEHHUE SKCIICPUMEHTAIBHBIX OCHOB (DM3UKH KOHICHCHPOBAHHOTO
COCTOSIHUS B MIX B OyAyIIei mpodecCHOHAIBHOMN IeATEeTHhHOCTH.

BocnurarenbHas 3amava JUCHUIUIMHBI 3aKIOYAETCS B CO3JaHUU y MAaruCTPOB HaBbIKa
CaMOCTOSITEIILHOM MCCIIeIOBATEILCKON paboThl. B CBSI3U ¢ 3TUM clieflyeT 3HAaKOMHUTh MarucTpPOB
C COBPEMEHHBIM COCTOSIHHEM (DU3MKHM KOHJCHCUPOBAHHOTO CTOSIHUS, BOSHUKIIIUMH B HACTOSIICE
BpeMs B 3TOH 00sacTu GU3HUKH TPOOIEMaMu, EPCIIEKTUBHBIMU HAIPABJICHUSIMH, U T.I1.

1.3 MecTo AUCHUIIMHBI B CTPYKTYpe OCHOBHOM 00pa30BaTeIbHOM NMPOrpaMMbl
BbICIIEro NpogeccCHOHATBHOr0 00pa30BaHUA

Jucuunnmna «Teopust KOHIEHCUPOBAHHOIO COCTOSIHUS» OTHOCHTCS K BapHMaTUBHOW ya-
cru brnoka 1 "Iucuummmasl (Moxymn)" yueOHoro maHa 03.04.02 ®usuka npoduns «DPusnka
KOH/ICHCUPOBAHHOI'O COCTOSIHUS BELIECTBA» M OPHUEHTUPOBAHA MPHU MOJITOTOBKE MAarucCTpaHTOB
Ha MOJTyYCHHE 3HAHUHN B 00JIACTH OCHOBHBIX B3aMMOJACHUCTBUSIX, OTBETCTBEHHBIX 32 (HOPMUPOBa-
HUE (U3UYECKUX CBOMCTB KOHIEHCUPOBAHHBIX cpel. JMCIUIUIMHA HAXOQUTCS B JIOTMUECKOW U
COJIEpKaTEIbHO-METOA0JI0THYECKON B3auMocBs3u ¢ apyrumu dactamu OOII u Oasupyercs Ha
3HaHUSX, MOJIYYEHHBIX NMpHU u3ydeHuH auciumiuH: «Kpucramiopusuka», «Pu3nka KOHACHCHU-
POBAHHOI'O COCTOSIHUS BelecTBay, «Kpucramiorpadus». {1 ycnemHoro oBnajeHusl Marepua-
JIOM Kypca He0O0XOAMMBI 3HaHUs U3 KypcoB «TepMoanHaMuKa, cTaTUCTHUECKas pusnkay, «Omn-
THKa». 3HaHUS, MTOJyYEHHbIE B Ipoliecce 00ydyeHHs, HEOOXOIUMBI JJIsl YCHEIIHOTO0 MPOXOXkKae-
HUS IPOU3BOJCTBEHHON U MPEIAUINIOMHOMN IIPAKTUKH.

14 Ilepeyens miIaHUpPyeMBbIX pe3yJIbTATOB 00y4eHHUsI MO JMCHHILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNUPYEMbIMH Pe3yJIbTATAMH 0CBOCHHS 00pPa30BaTebHOI IPOrpaMMbl

N3yuenne naHHOW y4yeOHOW MUCHUIUIMHBI HANpaBJIeHO Ha (popMuUpoBaHUE Yy 00ydaro-
mxcs obmekynsTypHoit komnerenimu OK-1 u npodeccrnonanproii kommnereHuu  [TK-1.

Ne NHnekc Copnepxanue B pesynbrare nzyueHus yueOHON AUCHUILIMHBI 00y4a-
ILII. KOMIIE- KOMIICTESHITUH FOIIHECS JOJKHEI
TEHIINU (v e€ gacTm) 3HATh yMeTh BJIA/IETH
1. |OK-1 CIIOCOOHOCTBIO K | OCHOBHEIE 3aKO- | OCMBICIMBATL U | TEXHOJIOTHEH
abCTpaKTHOMY Hbl, WJE€U U | HHTEPIPETUPO- MOCTPOEHUS
MBIIIJICHUIO, MPUHIIMAIIBI  T€O- | BaTh OCHOBHEIE | MaTeMaTHye-
aHaJIu3y, CUHTE- | pUM KOHJEHCHU- | ITOJIOKEHUSI  TEO- | CKUX MoJeel
3y POBAaHHOTO  CO- | pUM KOHACHCHUPO- | (GU3NIECKUX
CTOSIHUS, UX | BAHHOTO  COCTOSI- | IPOLIECCOB M
CTAQHOBJICHME W | HUS,  OIICHWBATh | YMCHHEM HWH-
pa3BUTHE B WC- | IOPSIKH (u3Mye- | Tepupe-
TOPUYECKOW TI0- | CKHUX BEJIMYWH, | THPOBATh II0O-
CJIEIOBATENbHO- | MCHOJIb30BaTh MO- | JIy4YEHHBIE
CTH Jy4CHHBIC 3HAHUS | pEHICHUS TpHU




Ne NHupekc Conepxanue B pesynbrare u3ydeHus yaeOHOM UCIUIUIMHBL 00y4a-
ILIL. KOMIIe- KOMIIETCHIINH IOIUECS TOJKHBI
TEHIUU (um e€ yacTH) 3HaTh yMeTh BJIAJETh
B PAa3JIMYHBIX 00- | paCCMOTPEHHUH
Jactax  ¢u3nye- | KOHKPETHBIX
CKOM HAyKU M TeX- | (U3UUECKUX
HUKHU IIPOLIECCOB  H
SIBJICHUH
2. | IIK-1 CIIOCOOHOCTBIO | OCHOBHBIE 3aKO- | IOA PYKOBOJ- | YETKUMU
CaMOCTOSTENIBHO | Hbl KOHACHCUPO- | CTBOM MCCIIEIOBA- | IIPEACTaBIIC-
CTaBUTh  KOH- | BAHHBIX  cpel, | TeJel paboTaTh Ha | HUIMH O CO-
KpPETHBIE 33/1a4dl | OCHOBHBIE IOHS- | CTEHAAX U1 OIl- | BDEMEHHBIX
HAy4YHBIX HCCIIE- | TUS XMMHYECKOM | THYECKUX HCCIIE- | HAyYHBIX KOH-
JnoBaHUM B 00- | M (u3HyecKOW | JOBAaHMM MaTepu- | HENUUSIX  CO-
Jactu (pU3MKM U | KpUCTAJLIIOTpa- QJI0B;  OCMBICIIU- | BpDEMEHHOMN
pemarb UX C | QuH, OCOOCHHO- | BaTb U HHTEpIpE- | TEOPUU  KOH-
HOMOILBIO  CO- | CTU MOP(OJIOTUH | TUPOBAaTh  OCHOB- | JCHCUPOBAH-
BPEMEHHON all- | KPUCTAJIOB HblE€  IIOJIO)KEHHUS | HOTO  COCTOSI-
naparypsl U HH- TEOpUU pocTa | Hus BElecTBa
(opMamOHHbBIX KpPHUCTAJIJIOB, Olle-
TEXHOJOTHUH ¢ HUBaThb  MOPSAJKU
MCIIOJIb30BaHU- ¢u3znyecKkux  Be-
€M HOBEHIIEro JUYHH, HUCIOJb30-
POCCHIICKOTO H BaTh II0JyYEHHBIE
3apy0eKHOrO 3HAaHUSA B pa3iIny-
OIIbITA HBIX oOnactsax Qu-
3UYECKON HAYKU U
TEXHUKHU
2 CTpyKTypa H coep:KaHue JUCHUIITHHBI
2.1 Pacnipenesienue Tpy10€éMKOCTH JTHCHUIIMHBI 110 BUAAM pador

OO0mast Tpy10EMKOCTh AUCIUIUIMHBI COCTaBIsIeT 2 3a4. ea. (72 4aca), X pacrpesieieHne
110 BUJaM paboT NpeACTaBIeHO B Tabauie (011 macucmpanmos OPO).

Bun yuebnoi paboThl Bcero Cemectpsbl
4acoB (uacer)
9

KonrakTHasi paboTa, B TOM 4HcJIe: 28,3 28,3
AyIUTOpHBIE 3aHATHS (BCET0): 28 28
3aHsATHS JEKIIMOHHOTO TUTIA 14 14
JlaGopaTopHbIe 3aHATHUS 14 14
3aHATHS CEMUHAPCKOTO THTIA (CEMHUHAPHI, IPAKTHIECKUE
3aHSITHS) i i
HNuas koHTaKTHas padora: 0,3 0,3
KonTpons camoctositensHol pabotsl (KCP) - -
ITpomesxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHasi padoTa, B TOM 4HcJIe: 17 17
ITpopaboTka yuebHOro (TeOpeTUYeCcKOro) MaTepuana 5 5
IToaroroBka K TEKyIeMy KOHTPOJIO 12 12
KouTtpoJs: 26,7 26,7
IToaroroBka K ’K3amMeHy 26,7 26,7
OO0mas Tpy10eMKOCTh yac. 72 72

B TOM YHCJIe KOHTAKTHASA 28,3 28,3




padora

3a4. el.

2.2

CprRTypa AUCHUITIIMHBI

PacnpenencHue BUIOB y4eOHOU paOOThI M HX TPYIAOEMKOCTH TI0 pa3JiesiaM TUCIUILTHHBL.
OcHOBHBIC pa3/iesbl AUCIHUILTNHBI, U3y4aeMble B 9 cemectpe (ounas hopma).

Ne KommnuecTtBo yacos
pa;- HanmeHoBanue pasaenos Ayautopuas BreaynutopHas paboTa
nena Bceero pabora
JI I1P JIP CPC
1 2 3 4 5 6 7
1 OcHOBHbBIC TOHSTHS TEOPUH KOH- 10 9 i 4 4
JIEHCUPOBAHHOTO COCTOSIHUSI
2 ]_—[IfHaMI/IKa KPUCTAUIMYECKON pe- 3 2 i i 1
METKU
3 DNEKTPOHHBIE COCTOSIHUS B KpH- 11 9 i 5 4
cTajuie
4 DOneKkTpoH-(hOHOHHOE B3aMMO/ICH- 3 2 i i 1
CTBHE
5 ODJIEKTPOHHBIE CBOMCTBAa TBEPIBIX 3 2 i i 1
TEJ
6. Ontuyeckre CBOMCTBa TBEPIBIX 11 2 i 5 4
TEJ
7.  |CBepxnpoBOJAUMOCTb 2 1 - - 1
8 Cucrtembl ¢ TOHM>KEHHOU pa3mep- 2 1 i i 1
HOCTBIO
Hmoezo no oucyuniune: 14 - 14 17
2.3 Coaep:kaHue pa3aejioB THCIHNITHHBI
2.3.1 3aHATHSA JEKIHOHHOT0 THIA
No HaumenoBanue pazne- Conepmanze pasena dopma TEKYIIEro
na KOHTPOJIS
1 2 3 4
1. OcCHOBHBIE TIOHATHA |AHa0aTHYECKUH MPUHLIAI bopna-| 3amura JIP Ne 1,
TEOPHH KOHACHCHPO- |[DpeHdecta. Kpucramimueckas CTpykTypa u Komnnoxksuym
BAHHOI'O COCTOSIHUSL |ee onucaHue. CUMMeETpHsl KpucTaia, To-
Ye4yHbIe M TMPOCTPaHCTBEHHBIE ((Pemopos-
ckue) rpynmbl. Knaccudukanus pemerok
bpaBs. OOparHas pemieTrka, ee CBOICTBa.
OcoOble TOukM B 30He bpuimiosHa, 3Be3/a
BOJIHOBOT'O BeKTOpa. CBS3b TOUEUHOU CHUM-
METPUU DIIEMEHTAPHON sUeKu ¢ ¢usznye-
CKHMMH CBOMCTBaMU KpUCTAJUIA.
2. JlunaMuka KpucTaiiu- |[lnHaMuka KpUCTAUIMUECKOW  PEHIETKH. Konnoksuym
yeckoil pemétkn  |KBaHTOBaHMe KojeOaHMN pEIIeTKH, aKy-
CTHYECKHE U onTHYeckue (HOHOHBI. AHrap-
MOHM3M, auarpamMmmbl DeilHMaHa, OINHCHI-
Batomue (HoHOH-(POHOHHOE B3aMMOJEH-
CTBHE DJICKTPOHHBIC BOJHBI B KPHCTAJLTIE.
3. DNeKTpoHHbIE cocTosi- |YpaBHenue lpeaunrepa s snexktpona B| 3ammrta JIP No 2,

HUs B KPUCTAILJIE

nepuoAndeckoM mnoteHnuane. IpdeKTus-

Komnoksrnym




Hasi Macca. Metoasl BeUUCICHUS 3P dek-
TUBHOU Macchl. [IpuOimmkeHne modtu CBoO-
OOJIHBIX PIIEKTPOHOB M MPUOIMKEHUE CHITb-
HOM cBsi3u. [Ipumecu u mpumecHble ypoB-
HU, JIOKQIM3alUsl 3JIeKTpoHOB. KBaHTOBa-
HUE CHUCTEMBI DJIEKTPOHOB, JJIEKTPOHBI H
nplpku. CTaTHCTHKAa HOCUTENEH 3apsijia.
Oneprusi depMu, 3JIEKTPOHHASI TEIIIOEM-
KocTb. KynoHoBckoe W 0OOMEHHOE B3aUMO-
NeICTBUE B DJIEKTPOHHO-IBIPOYHOI cucTe-
Me. OKCHTOHBI OOJBIIOTO paguyca, HX
HaAOJI0/IEHUE B MOJYNIPOBOJHUKAX. DKCH-
TOHBI MAJIOTO pajauyca, 0e3bI3IydaTebHbIN
MIEPEHOC SHEPTruu D3JIEKTPOHHOTO BO30YXK-
JICHUS! C TIOMOIIBIO SKCUTOHOB. [111a3MOHBI.

DneKTpoH-()OHOHHOE
B3aMO/JIENUCTBUE

B3aumoneiicTBue 31€KTPOHOB ¢ KojeOaHU-
AMU pemETKU. [10aIpUTOHBIL.

Komnoksuym

DNEeKTPOHHBIE CBOICTBA
TBEPABIX TET

DJIeKTPOHHBIE CBOWMCTBA TBEPIBIX Te.
DNEeKTPONPOBOJHOCTD, CBS3b MEXIY 3JIEK-
TPOMPOBOJHOCTHIO M TEIIOMPOBOAHOCTBIO.

Komnoksuym

OnTuYyecKue CBOMCTBA
TBEPABIX TET

Marpuia 1mIoTHOCTH U €€ CBOMCTBA. YpaB-
nenue Jlnyswns (Heiimana). OTKIUK KOH-
JICHCUPOBAHHOM cpeabl Ha BHEIIHEE BO3-
mymieane, (popmyna Ky6o-I'puaByma mms
0000111eHHOM BOCIIPUUMYUBOCTH. [IpsiMbie
U HENpsMbIE ONTHYECKUE MEK30HHBIE IIE-
pexonpl B moaynpoBoaHukax. llomspuro-
Hbl. OnTUYecKne CBOMCTBA JMUAJIEKTPUKOB,
METAJJIOB U ITOJTYNPOBOJIHUKOB.

3amura JIP Ne 3,
Komnoksrnym

CBepXmnpoBOIUMOCTh

CBepXIMpoBOAHHUKH, UX CBOMCTBA. Da30BBIN
[Iepexo]l BTOPOTO poAa KaK CIIOHTaHHOE
HapylleHue cumMmeTpud. HM3oronuveckuit
3pdexr. MarHuTHble CBOICTBAa CBEpPXIpPO-
BOJHUKOB, 3(pdekt MeiiccHepa, TiyOuHa
IIPOHUKHOBEHUS  MAarHUTHOTO IIOJIA B
CBEpXIIPOBOJHUK. YpaBHeHHe ['nH30ypra-
Jlanmay.  Mukpockonudeckass — TEOpHs
CBEPXIPOBOJMMOCTH, JUIMHA KOTE€PEHTHO-
ctu. CBepXNIpOBOJHUKM BTOPOro poja,
Buxpu AOpuxocoBa. Bricokoremmneparyp-
Hasi CBEPXNpPOBOAUMOCTb. CBepXIpOBOIU-
MOCTb B CHCTEMax C TSDKEIBIMU (epMHuo-
Hamu (00IIMe TOHSTHS).

Komnoksrnym

CucTeMBI C IIOHMKEH-
HOM Pa3MEpPHOCTHIO

Cucrempl C MOHMKEHHOW Pa3MEpPHOCTHIO.
KBaHTOBBIE TOUKH. DIEKTPOHHOE CTPOEHUE
KBaHTOBbIX TOYeK. DyHKIMOHAN IJIOTHO-
ctH, ypaBHeHue Kona-1lIama. OnHomepHBbIe
CUCTEMBI, pa3JieJIeHHe 3apsja U CIIMHa,
CBEPXIIPOBOJUMOCTb OJHOMEPHBIX CUCTEM.
JIBymepHble cucrembl. IloBepXHOCTHBIE
COCTOSIHUS DJIEKTPOHOB.

Komnoksrnym




2.3.2 3aHATHA CEMHHAPCKOIO THUNA
[IpakTHyeckue 3aJaHus B ayAUTOPHHU 110 JAHHOMY KypCY COTJIACHO y4eOHOMY IIaHy He
MIPEYCMOTPEHBI.

2.3.3 JlaGopaTopHble 3aHATHS

Ne HaumenoBanue TemaTuka nabopaTopHoii pado- dopma TeKy-
JIP nabopaTopHO PabOThI ThI IIEr0 KOHTPOJIS
Cummerpusi KpucTtajuia, TO4ed-
OCHOBHBIE IOHATHUS TEOPUU HbIE M MPOCTpaHCTBeHHbIE ((e-
1 p poctp (@ Samura JIP Ne 1

KOHJICHCUPOBAHHOT'O COCTOSIHUS nopoBckue) rpymmbsl.  Kiaccu-
¢ukanus pemerok bpass.

Bbluncnenue napaMeTrpoB HH-
TEHCUBHOCTH 3JIEKTPOHHBIX II€-
pexosioB Mexay ypoBHsaMu aiis | 3amgura JIP No 2
f-ojleMeHTOB, HaXOmAIIUXCA B
KPUCTAJUIMYECKOW MAaTpHULIE.

9J'I€KTpOHHBI€ COCTOSIHUA B KpH-
CcTaljic

Pacuér onTmueckux u IIOMU-
HECLICHTHBIX TapaMeTpOB KpH-
CTaJIIOB, aKTUBUPOBAHHBIX Pe/l-
KO3eMEIILHEIMI NOHAMMU.

3 | Onruueckue CBOHCTBA TBEPABIX TEI 3amuta JIP Ne 3

24 Ilepeyenb y4eOHO-MeTOAMYECKOr0 OOecleYeHUs IS CaMOCTOATeIbHOH pa-
00TBHI 00y4aAIOIIMXCH MO IMCUUILTHHE (MOTYJII0)

[TepeueHsb yaeOHO-METOIMIECKOTO 00ECTICUCHUS TUCITUTUINHBI 10
HaumenoBanue pas- .
Ne BBITIOJTHEHUIO CAMOCTOSTEIbHOU PabOThI
nena
1 2 3

1. [IpopaboTka yueb- |Metoauueckue yka3aHHs 110 OpraHU3ally ayJUTOPHONW U BHEayU-
HOTO (TeopeThye-  (TOPHOM CaMOCTOSATENIbHOW paboThl, yTBEpKACHHBIE Kadeapoil Teo-
CKOT0) Marepuajia |peTU4ecKoi (pU3UKU U KOMIIBIOTEPHBIX TEXHOJIOTHH, mpoTokon Ne 9

2. IMoaroroska k Te-  |0T «14» mapra 2017r.
KyIIEeMY KOHTPOJIO

Y4eOHO-METOAMYECKNE MaTepHalbl ISl CaMOCTOSITENbHON pPabOThl 0OYyYarOIIUXCS U3
YHUCJIa MHBAIHUIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) mpenocraBnstoTcs
B (hopmax, alanTUPOBAHHBIX K OTPAHUUEHUSM UX 3/I0POBbS U BOCTIPUSATHS HHGOPMAIUU:

Jlist i1 ¢ HapyIIeHUsIMU 3pEHHUS:

— B IIe4aTHOU popme yBeTHMUEeHHBIM MIPU(PTOM,

— B (hopMe IIEKTPOHHOTO IOKYMEHTA,

Jnst i1l ¢ HapyIIEeHUsAMH cllyXa:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

Jlist i1 ¢ HapyIIeHUsIMH OIIOPHO-/IBUTaTEeNILHOTO arapara:

— B 1e4atHoi opme,

— B (hopMe JIEKTPOHHOT'O TIOKYMEHTA.

JlaHHBII epedeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Y-
YarOIIUXCS.




3 Oo0pa3oBaTte/ibHbIE TEXHOJOTHHI

B ydyeOHOM mporiecce MCHOIb3YIOTCS aKTUBHBIE M MHTEPAKTUBHbBIE (HOPMBI IPOBEICHUS
3aHSATHUI: JEKIUH, JTa00OPaTOPHBIE 3aHATHSI, CAMOCTOSATEIILHOE PELICHUE 3a/1a4.

bonbuias dacte Jiekuuii U J1abopaTopHbIE 3aHATUS MPOBOJATCS C HCIOJIB30BAHUEM CO-
BPEMEHHBIX CIIPABOYHBIX MaTepuanoB. MCmoib3yloTcs MpOrpaMMbl MOJEIUPOBaHUS (uznye-
CKUX TPOIIECCOB B (PpU3MKE KOHACHCUPOBAHHOIO COCTOSIHHUSI U MPOTpaMMbl OHJIAHHOBOT'O KOH-
TPOJIL 3HAHUI MarucCTPaHToB (B TOM YHCIE MPOTrpaMMHOE O0OECIeYeHHEe AUCTAHIIMOHHOTO 00Y-
YEHUS).

[To m3ydaemMOl AMCHUIUIMHE MAarucTPaHTaM IPEIOCTABISAETCS BO3MOXKHOCTH OTKPBITO
I0JIb30BaThCA (B TOM 4HKCIEe KOMUPOBATH HA JIMYHBIE HOCUTENINU MH(GOPMAIUHU) MOATOTOBICHHbI-
MU BEAYIIUM JaHHYIO TUCIHIUIMHY JIKTOPOM MaTepualiaMd B BUJE AJIEKTPOHHOTO KOMILIEKCA
COIIPOBOXKACHHUSI, BKIIOYAIOIIETO B Ce0s: 3JIEKTPOHHBIE KOHCIIEKTHI JIEKIUI; 3JIEKTPOHHbIEC BapH-
aHTBI Y4eOHO-METOINYECKHUX TTOCOOHI ¢ copep kaHueM JabopaTOpPHBIX PadoT.

HutepakTuBHbIE 00pa30BaTeIbHbIE TEXHOJIOTHHU, UCTIONb3YeMbIE B AyIUTOPHBIX 3aHATHSIX:

— JIGKIIUH C TPOOJIEMHBIM U3JI0KEHUEM;

— M3y4YCHHUE U 3aKPEIUICHNE HOBOTO MaTepHala,

— paboTa B MaJbIX rpymnmnax;

— TEXHOJIOTHS KOMITBIOTEPHOTO MOJETMPOBAHUS YACICHHBIX PAaCUETOB.

[IpoBenenne Bcex 3aHATHI J1a0OpAaTOPHOrO MPAaKTUKyMa MPEAYyCMOTPEHO B Kilacce,
CHa0>KEHHOM BCEM HEOOXOAMMBIM O0OPYAOBAaHHEM M KOMITBIOTEpaMH, IS d3PPEKTUBHOTO BbI-
MOJIHEHUSI COOTBETCTBYIOIIUX JTAOOPATOPHBIX PaboT.

[To uToram BBHITIOJIHEHMS KaXKJI0M J1a0OpaTOPHOM pabOTHI MAarucCTpaHT MPEIOCTABIISIET U
3amumiaeT pa3paboTaHHYO MPOrpaMMy YHUCIEHHOTO MOJEIMPOBAHUS U pacuera, mpuyeMm B Oe-
celle ¢ MperoaBaTesieM J0DKEH IPOJIEMOHCTPUPOBATh 3HaHUE KaK TEOPETHYECKOTO U IKCIIEPH-
MEHTAJILHOTO MaTepuaia, OTHOCAIIETrocs K paboTe, Tak M HEOOXOAUMBIX JIJIsl IPAKTHUECKOH pea-
nu3au paboThl KOMITBIOTEPHBIX TexHoJjoruid. Ilocie 3amuThl maboparopHoil paboThl Maru-
CTpaHT 00s13aH MPEIOCTaBUTh OTKOPPEKTHUPOBAHHYIO M ONTUMU3UPOBAHHYIO IPOrPAMMHYIO pa3-
paboTKy B popmMaTe UCIIOIB30BAHHON KOMITBIOTEPHON CHCTEMBI.

JononuurensHas ¢popma KOHTPOIs 3PGEKTUBHOCTH YCBOSHUS MaTepuaia U mpuoopere-
HUS TIPAKTUYECKUX HABBIKOB 3aKJIIOYAETCS B OTKPBITOW WHTEPAKTHUBHOMW 3aIIUTE JIAOOPaTOPHOU
palboThI Ha YCTHOM BBICTYIUICHUU Mepel ayAUTOpUeil COKypCHHUKOB.

ComnpoBOXK/IEHHE CaMOCTOSTEIBHOW PadOTHl MarMCTPAHTHI TaKXKe OPTaHM30BaHO B CIIENY-
IoIMX (popmax:

— YCBOEHWME, JIOTIOJIHEHNE W BHUKAHWE B pa3OMpaeMble pa3/ieibl JUCIUTUIMHBL TIPH TIOMO-
1 3HAHUU MTOJTy4aeMbIX IMOCPEICTBOM M3yUEHHs PEKOMEHIYEeMON JTUTepaTyphl U IyTeM MOAro-
TOBKH JIOKJIAJIOB;

— KOHCYJIbTAllMM, OpTraHU30BaHHbIE JJIS Pa3bICHEHUS MPOOIEMHBIX MOMEHTOB IIPU CaMo-
CTOSITEIFHOM M3YYEHHUH TEX I MHBIX aCTIEKTOB Pa3J/IeoB yCBaMBaeMOW HH(OPMAINH B TUCIIH-
TUTHHE.

Jiss Ui ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMH 3JI0POBBSI TIPEAYCMOTPEHA OpTraHU3aIUs
KOHCYJIbTAIIMH € UCTIOJIb30BAaHUEM AJIEKTPOHHOMN MOYTHI.

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

4.1 DOoHJ OLICHOYHBIX CPEACTB JJIA NPOBEJACHU TEKYIIEro KOHTPOJIA

Texymuit KOHTPOJIB: TTPOBEPKA BHITIOJIHEHHS JTA0OPATOPHBIX PAaOdOT M MOATOTOBKA JTOKJIA-

bi(0):}
Tembl noK1210B:
1. Kpucrammmueckas cTpykTypa u ee onucanue. CUMMETpHsI KpUcTalljia, TOUEYHbIE U
npocTtpaHcTBeHHbIE ((penopoBckue) rpynmbl. Kiaccudukanus pemerok bpasa.
2. JluHaMuKa KpUCTaJUIMYecKol pemeTku. KBaHToBaHue KojeOaHW pelieTky, aKky-

CTHUYECKHE U ONTUYECKUE (POHOHBI.
3. OneKTpOHHBIE BOJNHBI B Kpuctamie. YpaBHeHue lllpenunrepa s 31neKkTpoHa B



nepuoanvYeckom noreHnuaie. DddexruBHas macca. [Ipumecu U npuMecHbIe YPOBHH, JIOKATIH3a-
LU DJIEKTPOHOB.

4. KBaHTOBaHUE cHCTEMBI 3JIEKTPOHOB, 3JEKTPOHBI M AbIpKU. CTaTHCTUKAa HOCUTE-
Jiei 3apsiga. DHeprus @epmu, AIEKTPOHHAS TEMII0EMKOCTh
S. KynonoBckoe u 0OMeHHOE B3aMMOJCHCTBHE B 3JEKTPOHHO-IBIPOYHON CHUCTEME.

DKCUTOHBI OOJBIIOTO pajgnyca. DKCUTOHBI MaJIOTO pajnyca, 0e3bI3IIydaTeNIbHbIN MepeHOC YHEP-
THH 3JICKTPOHHOTO BO30YKIEHUS C IIOMOIIBI0 SKCUTOHOB.

6. DNEeKTPOHHBIE CBOMCTBA TBEPABIX Tell. DJIEKTPOIPOBOAHOCTD, CBS3b MEXKIY dJIEK-
TPOIIPOBOAHOCTBIO U TEIIONPOBOIHOCTHIO (3aK0oH Bunemana-®dpanna).
7. Marpuiia IOTHOCTH B €€ CBoicTBa. YpaBHeHue JImyBuiisa (Heiimana). OTKIHMK

KOHJICHCHPOBAHHOW cpe/bl Ha BHemIHee Bo3mylieHue, Gopmyna Ky6o-I'punByna mis 06001meH-
HOU BOCIIpUUMYMBOCTH. [IpsiMble W HENpsIMble ONTHYECKUE MEK30HHBIEC IEPEXO/bl B IOJIYIPO-
BOJHMKAX.

8. CBepXIpoBOIHUKH, UX cBOMCTBA. Da30BbIN NIEPEX0] BTOPOro poAa KaK CIIOHTaH-
HO€ HapyuieHue cummerpun. M3zotonmueckuit 3gpdexr. MarHuTHbIe CBONCTBA CBEPXIPOBOIHU-
KOB, 3(dext MeliccHepa, ri1yOMHa MPOHUKHOBEHUS MAarHUTHOTO TOJS B CBEPXIPOBOTHUK.
VYpasuenue ['un30ypra-Jlangay. Mukpockonuyeckast TEOpHst

9. CucreMsl ¢ NOHNKEHHON Pa3MEPHOCTBIO. KBaHTOBBIE TOUKHU. DIEKTPOHHOE CTPO-
€HUE KBAHTOBBIX TOUYEK. OJIHOMEpPHBIC CUCTEMBI, pa3JiejeHue 3apsiaa u cnmHa. bozonuzanust. JIBy-
MepHbIe cucTeMbl. [[0BEpXHOCTHBIE COCTOSIHUS 3JIEKTPOHOB.

4.2 @oH/ O1IEHOYHBIX CPEJACTB /sl IPOBeIeHUsI MPOMEKYTOUHOI aTTecTAlNU
IlepeyeHb BONMPOCOB VIS KOJJIOKBHYMA!
CTpyKTypa TBepAbIX Tes
1. AnnaGaruueckuii npuniun bopra-Opendecra. Hapymenue agmadaTuaHOCTH.
2. ToyeuyHast ¥ TPaHCIALMOHHAS CUMMETPHUS KPUCTAIIMYECKOM pemieTku. TUIbl 31eMeH-
TapHBIX SYEEK, CHHTOHUS, KATErOPHUs.
3. CBs3b pU3NYECKHUX CBOWCTB KPUCTAJLIa C CHMMETPHUEN KPUCTAJUINYECKON PEIIETKH.
4. 3ona bpumtosna. OcoObie Touku B 30He bpuiuirosHa. 3Be3/1a BOJTHOBOTO BEKTOPA.
Konedanus pemerkn

S. KBanToBaHne konebaHuii OJJHOATOMHOM KpHCTaJUTMYecKoW perieTkd. KanoHuueckue
KOMMYTaIlMOHHBIE COOTHOLIEHHUS.

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

7. AHrapMoHI3M Kak B3aumMoyieictre poHoHoB. N- u U- riporiecchl B3aumo1eicTBUs poHO-
HOB.

DJIEKTPOHBI B TBEPOM TeJjie

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

17. OddexTrBHas Macca, BbrarcieHue 3 (eKTHBHON MacChl B MPHOIMKEHUN CUIIBHON CBS-
3W.

18. Jlokanu3oBaHHbIE COCTOSIHUSA AJIEKTPOHOB. [ TyOOKHEe 1 MEJKHe YPOBHH.

19. Crarucruka ®epmu-/Iupaka. KBaHToBaHHE cHUCTEMBI 3J€KTpOHOB. KaHOoHHMUeckue
AHTUKOMMYTAIIMOHHBIE COOTHOIIEHUS.

20. BomHOBoe uncio u sHeprust Gepmu. Temrmeparypa BEIPOKICHUS PEPMHU-CUCTEM.

21. OcoOGeHHOCTH KBAHTOBAHUSI CHCTEMBI HJIEKTPOHOB B KOHICHCHPOBAHHBIX Cpenax.
DNEeKTPOHBI U IBIPKU. 'aMUIIBTOHHAH CUCTEMBI 3JIEKTPOHOB U JIBIPOK.

22. BzaumojeicTBUE SJIEKTPOHOB M JBIPOK. DKCHUTOHBI Oosbiioro panuyca (Banbe-
MortTa).

23. DkcuToHBl Manoro pamuyca (®Ppenkens). be3pl3nydyarenbHbI MEPeHOC SHEPTUU
AJIEKTPOHHOTO BO30YXKAEHHS C MOMOIIBI0 SKCUTOHOB DpeHKers.

y1eKTPOH-POHOHHOE B3auMo/IeiicTBHE
24, DneMeHTapHasi TEOpHs TOJIPOHA. DHEPIHs CBS3H, 3aKOH JHUCIIepCHH, Y PEeKTHB-



Has Macca.
DJIeKTPOHHBbIE CBOMCTBA TBEPABIX TeJl

25. DNEKTPONPOBOIHOCTh METAJUIOB M NOJYNPOBOAHUKOB. CBS3b MEXAY TEIIO- U

ANEKTPONPOBOIHOCTHIO (3aKoH Bunemana-Opanna).
OTKJIMK KOHIEHCHUPOBAHHOM cpelbl HA BHEIIHEeEe BO3MYIIIEHHE

26. Marpuiia mioTHOCTH, €€ CBOMCTBA. Y paBHEHUE ABMXKEHUS [T MATPUIIBI IJIOTHOCTH.

27. OTKMK KOHJICHCHPOBAHHOW Cpelbl Ha BHemHee Bo3MymneHue. Dopmyna Kyo6o-
['punByna.

28. Onrrueckue CBOMCTBA MOTYMPOBOIHUKOBBIX KPUCTALIOB. [IpSMO30HHBIE U HEMPSIMO-
30HHBIE MTEPEXO/IbI.

CBepxXnpoBoguMOCTh

29. CBoiicTBa CBEPXIIPOBOJIAIIEIO COCTOSHMSA. bo3e-kKoHaeH calust. AHaIOTHsI MEXTy CBEpX-
TEKYYECThIO U CBEPXITPOBOIUMOCTBIO.

30. deHOMEHONIOTHYECKAsT TEOPUsi TOKOBOIO CBEPXIPOBOAIIETO COCTOSHUS. YpaBHEHHE
I'mn30ypra-Jlangay.

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

TSOKEITBIMU (PePMUOHAMH.
CucreMbl ¢ IOHHKEHHOI Pa3MEepPHOCTbIO

33. KBaHTOBbIE TOUKH: 3JIEKTPOHHAs CTPYKTYpa, ypaBHeHue Kona-11Iama.

34. OnHOMEpHbIE CUCTEMBI, pa3/ielieHHe 3apsiia M CIuHA, 0o3oHM3aims. CBepXIpOBOAU-
MOCTh B OJJHOMEPHBIX CHCTEMaX.

35. IToBepXHOCTHBIE COCTOSHUSA 3IEKTPOHOB. OCOOEHHOCTH JIByMEPHBIX CUCTEM.

4.3 Ilepeyens BONPOCOB, BHIHOCHMMBIX Ha JK3aMeH N0 aucuuminHe «Teopus
KOH/ICHCHPOBAHHOI0 COCTOSTHUSD

1. Beenenue. Ilpeamer (pu3nku KOHAEHCUPOBAHHOTO cocTosiHUs. Kpuctamiel u amopd-
HbIE BEILECTBA.

2. TpaHCIALMOHHAs CUMMeTpusi KpuctamioB. Kpucramiorpadguyeckue cucteMsl KOop-
JTUHAT.

3. Annabarnyeckuii npuHun bopaa-Opendecta. @yHKIMHU, ONKMChIBarOIUE PU3NUECKUE
BEJIMYMHBI B KpUCTaJLIE.

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

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

6. /IluHaMuKa KpUCTANTNYECKOM PEIIeTKH.

7. KBanToBaHue KojaeOaHUN PElIeTKH, aKyCTUYECKUE U ONITHYECKHE (DOHOHBI.

8. AHrapmMoHusMm, auarpammsl OeiiHMaHa, onuchiBarole GOHOH-(HOHOHHOE B3aUMO IeH -
CTBUE DJIEKTPOHHBIE BOJIHBI B KpUCTAJLIE.

9. Ypasuenue lllpeaunrepa 11 351eKTpoHa B MEPUOAMYECKOM HOTeHIHane. IpPeKTHB-
Hasi Mmacca. MeTo/ bl BbrurciieHus 3p(eKTUBHON MacChl.

10. IIpubnmkeHue mo4YTH CBOOOHBIX AIIEKTPOHOB M NMPHUOIMKEHHE CUiIbHOH cBs3u. [pu-
MECH U MpUMECHbBIE YPOBHHU, JIOKAJIN3aIUs 3JIEKTPOHOB.

11. KBaHTOBaHHE CUCTEMBI HJIEKTPOHOB, JIEKTPOHBI U AbIpKkU. CTaTHCTUKA HOCUTENEH 3a-
psaa.

12. Oneprus ®epmu, 3MEKTPOHHAS TEMIOEMKOCTD.

13. KynoHoBckoe 1 0OMEHHOE B3aMMOJICHCTBHE B DJIEKTPOHHO-IBIPOYHON CHCTEME.

14. DKCUTOHBI OOJBILIOTO pajnyca, UX HAOIIOEHUE B MOJIYIIPOBOAHUKAX. DKCUTOHBI Ma-
JIOTO pajuyca, 0e3bI31y4aTelbHblil EPEeHOC SHEPTUHU IEKTPOHHOTO BO30YXKIEHHS ¢ MOMOLIBIO
9KCUTOHOB.

15. IIma3MOHBI.



16. B3anmoelcTBIE IEKTPOHOB € KOJICOAHUSIMH PEILIETKH.

17. IlonsapUTOHBI.

18. DnekTpoHHBIE CBOMCTBA TBEPABIX TEI.

19. DneKTponpOBOAHOCTD, CBSA3b MEXKY IEKTPOIPOBOJIHOCTHIO U TEIIIONPOBOIHOCTHIO.

20. CBepXNpOBOJHUKH, UX CBOMCTBA.

21. ®a30BhIi Mepexo BTOPOIro pojia KaKk CIOHTAaHHOE HapylleHue cuMmeTpuu. M3oro-
nudaeckuit 3 Qexr.

22. MarauTHbIE CBOWCTBAa CBEPXITPOBOIHUKOB, 3 ekt MeliccHepa, riryOrnHa TPOHUKHO-
BEHHUS MarHUTHOTO TI0JISI B CBEPXITPOBO/IHUK.

23. YpaBHenne ['mu30ypra-Jlangay. Mukpockonudeckas TEOpPHs CBEPXITPOBOJUMOCTH,
JUIMHA KOT€PEHTHOCTH.

24. CBepXNIpOBOJHUKH BTOPOTO pojia, BUXpU AOPHUKOCOBA.

25. BricokoTemmneparypHas CBEpPXIPOBOIUMOCTb. CBEpXIMPOBOAMMOCT B CHUCTEMax C
TSOKETTBIMU (hepMUOHAMH (OOIIHE TIOHSTHS ).

26. Cucrtembl ¢ TOHWKEHHOU Pa3MEPHOCTBIO.

277. KBaHTOBBIE TOUKHU.

27. DNEeKTPOHHOE CTPOCHUE KBAHTOBBIX TOUEK.

28. dyHKIMOHAN MIO0THOCTH, ypaBHeHue Kona-IIlama. OgHOMeEpHBIE CHCTEMBI, pa3zerne-
HUE 3apsi/ia U CIHHA,

29. cBepXIIPOBOAUMOCTH OJJHOMEPHBIX CHCTEM.

30. /IBymepHble cucTteMbl. [I0BEpXHOCTHBIE COCTOSTHUSI AIIEKTPOHOB.

MakeT 3K3aMeHaIMOHHOI0 OuJjiera
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Kagheopa meopemuueckoti pusuxu u KOMNbIOMEPHLIX MEXHOIOSUL
Hamnpasnenue noarorosku: 03.04.02 Qusuka
AkaeMudeckasi MarucTparypa
HamnpasieHHOCTD (Tpodusib): Qusuka KOHOEHCUPOBAHHOZ0 COCTNOAHUS eUecmed
JucnurinHa: Teopusi KOHIEHCUPOBAHHOTO COCTOSHHUS
BUJIET Ne

1. Benenue. [Ipenmer Gpu3nKn KOHAEHCHPOBAHHOTO cocTOsIHUA. KprcTaiel n amop HbIEe BelecTsa.
2. JIBymepHble cucteMbl. [I0BepXHOCTHBIE COCTOSHHS 3JIEKTPOHOB.

3asedyrowuiil kaghedpoli meopemuueckol GuUUKU U KOMABIOMEPHBIX MEXHON0SUL B.A. Hcaes

OneHouHble cpeAcTBa AJIs MHBAJIUOB U JIMIL C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 310PO-
BbsI BBIOMPAIOTCS C YYETOM UX UHIUBUAYAIbHBIX ICUXO(PHU3NUECKHX OCOOCHHOCTEH.

— MpH HEOOXOMMOCTH MHBAIKJAM U JIMIIAM C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pPO-
BbsI IPEIOCTABIISIETCS JOTIOJHUTEIBHOE BpeMs JIJIsl IOJrOTOBKM OTBETA Ha 3a4€Te;

— IIpH TPOBEICHUH MPOLEAYPHI OLICHUBAaHUS PE3YIbTATOB 00yUEHHs] MHBAIUIOB M JIUIL C
OTpaHUYEHHBIMUA BO3MOXHOCTSIMHU 3JI0POBbS MPEIyCMaTPUBAETCS UCIOIb30BAaHNUE TEXHUYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH,

— MIpU HEOOXOAMMOCTH JJIsi 00YHAIOIIUXCS C OTPAHUUEHHBIMHA BO3MOXHOCTSMHU 3/J0POBBS
Y MHBAJIMJIOB MpOIlelypa OLICHUBAHUS Pe3ylIbTaTOB OOyUYEHHs MO AUCIUILIMHE MOXET MpPOBO-
JUTHCS] B HECKOJIBKO TAIlOB.




[Tpouienypa oleHUBAHUSI PE3YyIHTATOB OOYUEHHUS WHBAIHIOB M JIUI[ C OrPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JIOPOBBSI TI0 TUCIHMILIMHE (MOJYJI0) TPEIyCMaTPUBACT MPEAOCTaBICHUE WH-
dopmanmu B popMax, aIaTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS M BOCHIPUATHS HHDOpMa-
UH:

JList TUIT ¢ HApYIIICHUSIMU 3PCHUS

— B Ie4YaTHOH (hopMe YBEITMYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

JJist U1 ¢ HapyIIEHUSIMH CITyXa:

— B miedaTHoi popme,

— B OopMe PIIEKTPOHHOTO JIOKYMEHTA.

JList TUIT ¢ HapYIICHUSIME OIIOPHO-/IBUTATEIILHOTO aIlapara;

— B [IeYaTHOM opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBI TIepeueHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOLIUXCS.

5 IlepeyeHb OCHOBHOM M 10TOJITHUTEJIbHON YUeOHOM JIUTEpPATYpPbl, HEOOXO1U-
MO IJIsl OCBOCHU S JUCHUIIJIMHBI (MOIYJISA)
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BOOK.ru — snekrponnass 6ubnuoreunas cucrema (DBC)
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 OTpacisiM 3HaHWH, KOJIJIEKIHsI MOMOIHAETCS DJIeK-
TPOHHBIMU KHUTAaMM PAaHbLIE W3JaHUS [I€YaTHOW BEPCUH.

AOyKC.py — AIEKTpOHHAs] OMOIMOTEUHAs cCHCTeMa yueOHOM
U HAy4HOW JIMTEpaTypbl. B 3IEKTPOHHYIO KOJUICKLIMIO

2. http://www.ibooks.ru
BKJIFOYEHBI COBPEMEHHBIC YUYEOHHUKH M IOCOOHMS BEIYIIUX
usnarenscts Pocenn.
[Tnarpopma ScienceDirect obecrieyrBaeT BCECTOPOHHHUI
3 http://www.sciencedir | oxBar muTeparTypbl U3 BCeX O0JIACTEH HAYKH, MMPEIOCTABIS

ect.com JIocTyn K 6omnee yem 2500 HauMeHOBaHUH KypHAIOB B 00-
nee 11000 KHUT U3 KOJIJIEKIUU U3ATEIbCTBA «DIIb3EBUP.
baza manubix Scopus uuAekcupyer Ooinee 18 Thic. HauMme-
HOBaHHUM >KypHAJIOB OT 5 ThHIC. MEXAYHAapOIHBIX H3/a-
TeNbCTB, BKIFOUas Oonee 300 poCCHIICKUX KypHAIIOB.
Hayunas snexkrponnas oubnuorexka (HOb) comepxut moi-
5. http://www.elibrary.ru | HoTeKCTOBBIE BepCHHM HAay4YHBIX HM3JIAHHH BEAYIIUX 3apy-
OEKHBIX U OTEYECTBEHHBIX U3JIaTEIIbCTB.

http://www.scopus.co
m

7 MeTtoauyeckue ykazaHus il 00y4alOIIUXCS 1O OCBOEHUIO JMCHUIJIHHBI
(Moay.Jis)

Ha camocTosaTenpHyro paboTy MarucTpantoB oTBoguTcs 6oinee 50% BpeMeHu OT oOmiei
TPYAOCMKOCTH JUCHUIIIIWHBI. COHpOBO)KIICHI/IC CaMOCTOSITEIbHOM pa6OTI)I MaruCTpaHToB opra-
HU30BaHO B cleAyonmx Gopmax:

1. Brinonnenue 1abopaTopHbIX 3a1aHUA 110 U3Yy4aeMOMY pa3ieny JUCHUTIITUHBL.

2. [IpoBepka 3HaHUI MarucTpaHTa OCHOBAaHA Ha BOMPOCAX, MPUBEIECHHBIX B OIKCA-
HUU PabOTHI U JOMOJIHUTEIBHBIX BOIPOCAX, KACAIOIIMXCS COOTBETCTBYIOIIUX PA3JIEIIOB TUCITH-
TUTHHBI.

3. YcBoeHue, AOMOJIHEHNE U BHUKAaHUE B pa3Oupaemble pa3/ieibl JUCIUIIIUHBI IPU
ITOMOILM 3HAHUH OJIy4aeMbIX IIOCPEICTBOM U3YYEHUS PEKOMEHyEMOU JINTEPATYPBI.
4. KoHncynpranum, opraHu3oBaHHbIE JUIsl pa3bsCHEHUS MPOOJIEMHBIX MOMEHTOB IpU

CaMOCTOSITETFHOM M3YYEHHMH T€X WM UHBIX acleKTOB Pa3/IeNioB ycBawBaeMoil MHGOpMaIuu B
UCIUILINHE.

8 Ilepeyenn HH(pOPMALMOHHBIX  TEXHOJIOIMH, HCIOJb3YEMBIX  NIpH
OCyHIeCTBJICHUH 00pa30BaTeIbHOI0 mpouecca M0 JUCHHMILUIMHe (Moayuaw) (mpm
HEe00X0IUMOCTH)

8.1 Ilepeyenb uHGOPMALMOHHBIX TEXHOJIOT M

1. IIpoBepka 3a1aHu U KOHCYJIBTUPOBAHUE IIOCPEACTBOM DIIEKTPOHHOM ITOYTHI.

8.2 IlepeyeHb NpPOrpaMMHOro odecreyeHus

IIporpamMHBIil IPOAYKT JloroBop/nuieH3ust
Onepanuonnas cucrema MS Windows 8, 10 Ne73-ADD/223-D3/2018 Cormnairenue
Microsoft ESS 72569510 ot 06.11.2018
WuterpupoBanHoe opucHoe npuinokeHrne MS | No73-AD®D/223-D3/2018 Cornanienue
Office Professional Plus Microsoft ESS 72569510 ot 06.11.2018
Maremarnueckuii maker «Mathcad» Nel27-AD®D/2014 ot 29.07.2014

8.3 Ilepeuenb HH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM

1.  DnexrponHas 6ubnuoreynas cucrema "YHuBepcurerckas oubmmoreka ONLINE"
[DnexTponHsIit pecypc] — Pesxxum mocrtyma: http://biblioclub.ru.
2.  DnekTpoHHass OuOnIMOoTeyHas cucrteMa u3farenabcTBa "Jlanp" [DJIEKTPOHHBINA pe-

cype] — Pesxxum mocrymna: http://e.lanbook.com.




3. Dnekrponnas oubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru).

9 MarepunanbHoO-TexHH4YecKasi 0a3a, He00X0AUMas 1JIsl OCYILeCTBJICHHUS 00pa-
30BaTeJbHOI0 MpoIecca Mo JUCHUILIHHE (MOTYJII0)

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

oora

No Bun pabdot
JTyJisl) U OCHAIICHHOCTh
1. JlexunounHele 3aHATUs | YueOHas ayquTOpus JJi MPOBENEHUS 3aHATUN JIEKIIMOHHOTO
2. JIaGoparopuble  3aHs- | U Ja0OpAaTOPHOTO TUIA; OCHALICHHOCTb: KOMIUIEKT y4eOHOH
THS Mebenu Ha 16 mect; Anteuka «['amo» (Habop u3aenui Tpas-
MaTOJIOTUYECKUN TNEPBOM MEIUIMHCKONW IIOMOIIM); J0CKa
yueOHas MarHUTHO-MapKepHasi; KOMILIEKT IJ1akaToB «Teopus
rpynmny, «du3nyeckue CBONCTBA KPUCTALIOBY»; KOMIIBIOTEP-
Hoe ocHameHue IIDBM — 4 mrT. Ha 8§ MOCagoOYHBIX MECT;
CpEACTBA TYLICHUS: OTHETYIIUTEIb
350040 r. Kpacnonap, yn. CraBpononbckas, 149, Ne320C
3. ['pynmioBsie (MHAUBH- | AyTUTOpUM U1l TIPOBEAEHUS TPYNIOBBIX U WHIUBUIYAIbHBIX
IyallbHble) KOHCYJbTa- | KOHCYJIbTAIMI; OCHAIIEHHOCTh: KOMIUIEKT y4eOHO#l mebenu ¢
1005078 yuebupiMu [I9BM nHa 14 mect; 1 [IDBM ampmuuHCTparopa
(mpenogaBaTenbCKUid); JO0CKa yueOHasi MarHUTHO-MapKepHast
350040 r. Kpacuomap, yn. CraBpomnonsckas, 149, Ne 212C,
207C
4. Texkymuii  KOHTPOJIb, | AyIUTOpHs Il TEKYLIEr0 KOHTPOJII M IPOMEXKYTOYHOMN
MPOMEXKYTOYHAsl aTTe- | aTTeCTAlluK; OCHAIICHHOCTh: KOMIUIEKT yueOHoM mebenu Ha 16
cranus MECT, J0CKa yueOHasi MarHUTHO-MapKepHas
350040 r. Kpacuogap, yi. CraBpononsckas, 149, Ne320C
S. CamocrositenbHas pa- | [lomemenne ansi caMOCTOSTENFHONW Pa0OTHI; OCHAIIEHHOCTH!

KOMIUIEKT yueOHoi Mebenu Ha 10 MecT, KOMITbIOTEpHOE OCHa-
nienue [I19BM ¢ BO3MOXXHOCTBIO TMOJKIIIOUeHHS K ceTu «H-
TEPHET», MPOTrPAMMOI SKPaHHOTO YBEIMUYEHUS M JOCTYIIOM B
ANEKTPOHHYIO MH(OPMALMOHHO-00pa30BaTEeNbHYIO CPEAY YHU-
BEpcUTEeTa

350040 r. Kpacuogap, yin. CraBpononbckas, 149, No 208C




