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1 Iesu u 3a7a4u H3y4YeHHUs! AUCHHUILIMHBI (MOLYJI51)
1.1 eab ocBOEHUS THCIIHIIINHBI

OcBoeHne KoMIeTeHI, (POpMUPOBAHUE Y CTYJAEHTOB CUCTEMbI IIOHATHH U MpeACTaBICHUI
0 KBaHTOBOM TEOpPUM TBEPJOr0 Tejaa KaK HayYHO-TEXHUYECKOM HaIlpaBJIEHWH, OCHOBAaHHOM Ha
3aKOHOMEPHOCTSAX B3aMMOJAEHUCTBUSI MHTEHCHBHOI'O ONTHYECKOTO H3IY4EHHUs C M3y4EHHE OCHOB
KBaHTOBOH TEOPUM KPUCTAINIMYECKUX TBEPABIX TEJ, OXBATHIBAIOLIEH COBPEMEHHYIO KOHIIETIIMIO X
JJIEKTPOHHBIX  CHEKTPOB, IEKTPHUUECKUX, MATrHUTHBIX M TEIUIOBBIX CBOWCTB, TEIUIO- U
AJIEKTPONPOBOIHOCTH (BKJIFOUYAsi CBEPXIIPOBOAUMOCTH).

1.2 3amauyy IMCUUNLIHHBI

- OCHOB COBPEMEHHOW KBaHTOBOM TEOPHH TBEPAOTIO TeJla, 6€3 KOTOPOIl HEBO3MOKHO TBOPYECKOE
UCTIOJIb30BaHUE B MPAKTUYECKON AEATENBHOCTH YK€ M3BECTHBIX (PU3UUECKUX SIBICHUI B TBEPIBIX
TeJax, BOCIPHUATHE, a TeM 0oJiee, TeHepaliio HOBBIX (PM3UYECKUX UIEH;

-MarucTpaHTaMu JOCTHMKEHMH KBAHTOBO-MEXAHHYECKOTO ONMCAHUS 3JEKTPOHHOM W
KoJIeOaTeNnbHON CHUCTEM KpUCTaJUla, Ha KOTOPBIX O0a3upyroTcs TEPMOJMHAMHUKA, TOKOIEPEHOC,
CBEPXIIPOBOUMOCTD B TBEP/IBIX TEJIAX;

-BbIpab0OTKa y MaruCTPaHTOB MPAKTUYECKUX HABBIKOB [0 PELIECHHUIO 33]a4 KBAaHTOBOW TEOPUU
TBEPAOIO Tea.

1.3  MecTo AUCHUILIUHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

Hucuumnuza b1.0.6 "KBanToBas Teopus TBepAoro Teja" OTHOCUTCS K OCHOBHOM 4acTH
broka 1 "Qucuumnunsl (Moaynu)" yuyeOHoro rmiana HampabiieHuss noarotoBku 03.04.02 duszuka
HarpaBieHHOCTH "®u31Ka KOHACHCUPOBAHHOTO COCTOSIHUSA (TEOpuUsi, IKCIEPUMEHT, TUAAKTHUKA)" .

JIj1g yCcHenHoro yCBOE€HUs IUCHUIIIIMHBI CTYIEHTHI

JOJKHBI 00/1a1aTh 0a30BBIMHM 3HAHUSAMU U YMEHHUSIMU IO MPEIIIECTBYIOLIUM JTUCIUITIIMHAM
«MareMaTu4ecKkuii aHam3», «AToMHas ¢usnkay, «DU3MKa aTOMHOTO SApa H YaCTHID,
«Auddepennmranbable, UHTErpalbHble YpaBHEHUs M BapuallMOHHOE ucuucieHuey», «Teopus
BEPOATHOCTEW M MaTeMaTudeckash CTaTHCTHKa», «ODJEKTpOAMHAMHUKA U DJIEKTPOJMHAMHUKA
CIUIOIIHBIX CPEM».

Jucuunnuna b1.0.6 "KBanToBast Teopusi TBEpIOTO Tesa" CIy>KUT OCHOBOM ISl IOHUMaHUS
CHelHaNbHbIX TUCIMIUINH, U3y4aeMbIx 1o HanpasieHuto 03.04.02 dusuka kak B MarucTparype, Tak
u panee B acnupaHtype. CTyneHT, OCBOMBIIMI JAaHHBIM Kypc, MOJATOTOBJIEH K JI€ATEIbHOCTH,
Tpebytomei yriayoieHHol (yHIaMeHTanbHON M MpodecCHOHANbHOM MOATOTOBKH, B TOM YHCIE K
HAyYyHO — HCCIIEIOBATENIbCKOM, a MPHU COYETaHWU OCBOEHHUS JIOMOJHHUTEIBbHOM 00pa3oBaTeinbHON
IpOTrpaMMBbl ME€AArOrHUECKOro NpouiIs — K MeAarorniyeckon AesaTelbHOCTH.

Bun nmpomexyToO4HOM aTTeCTaluu: 3a4erT.

1.4 TlepeuyeHb MVIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO AUCHHUILINHE (MOLYJII0),
COOTHECEHHBIX € IIJIAHMPYEMbIMHU pe3yJIbTATAMHU OCBOECHHS 00pPa30BaTeJbLHOM NPOrpaMMbl
N3yuenne paHHOW y4eOHOW NMCIMIIMHBI HANpaBiIeHO Ha (OpMUpOBaHHME Y OOyYarOLIUXCS

CIEAYIONMX KOMIETEHIIH:

Pe3ynbraTsl 00yueHHs 110 TUCIUILIHE

Kox 1 HamMeHOBaHME HHAUKAaTOpa™® (3naem, ymeem, eradeem (HAGLIKU U/ULU ONbIM
OdessmenvHocmu))

OIIK-1. CnocodeH npuMeHsITh PyHIaMEHTAIbHbIE 3HAHUS B 00J1aCTH (PU3NKHU /151 pelIeHUsI HAYYHO-
HCClIeI0BATEIbCKHX 32/124, 4 TAKIKe BJIA/IETh OCHOBAMM I€Iaroruku, He00XoAMMbIMH JUISI 0CYIIECTBJIEHHS
[penoAaBaTeIbCKOil 1esITeJIbHOCTH

NOIIK-1.1. YmeeT ohopMIIsTh pe3yibTaThl 3HAaHUE OCHOBHBIX KJIACCOB ONTUYECKUX MAaTepHajoB U
HAYYHO-HCCIIEIOBATEIECKUX H OITBITHO- YeTKOE MTOHUMAaHHE 0COOEHHOCTH UX IPUMEHEHHS
KOHCTPYKTOPCKHX padoT YMeHHe — NpUMEHSATh 3HaHuS O  (U3HKO-XMMHYECKHX

mporeccax, MporuCXoadmux B ONTHYCCKUX KpHUCTAJIaX Ha
COBPEMEHHOM armaparype

Branenne COBPEMEHHBIMHU OKCIICPUMEHTAIbHBIMHA METOJAMU
MCCJIICIOBAHUA




Pe3ynbraTsl 00yueHHUs 110 TUCHUILIHE

Kon n HanMeHOBaHUe HHAMKATOpa™® (3naem, ymeem, e1adeem (HAGLIKU U/ULU ONbIM
oesimenbHocmuL))

METOIAMKAMHU HCCIICIOBAHUSI OCHOBHBIX ONTHYECKUX W/HIH

(bM3UKO-XMMHUYECKUX CBOHCTB ONTHYECKHX KPHCTAILIOB.

MOIIK-1.2. Hcnonmp3yeT  OTEUECTBEHHBIH M [3HAHHE OCHOB COBPEMEHHBIX NMPEACTABICHUN O CTPYKTYpE,

MEXYHapO, )IHI:II71 OILIT B 00JIaCTH (1)1/1314[(14 OIITHYCCKUX, CI)I/BI/I'-IGCKI/IX )5 q)I/ISI/IKO-XI/IMI/I‘ICCKI/IX
KOHJIEHCUPOBAHHOI'O COCTOSIHUSI CBOMCTBAaX ONTHYECKUX MaTEepHaJIOB Pa3JIMYHbBIX KJIaCCOB,
ONPCACTIAIOIINX ccpepy UX NIPUMCHCHUA

YmeeT YUYUTBIBATH YCJIOBUC (ba30130r0 corjiaCoBaHHs
KpUCTaJIaX C ABYJIYUCTIPCIOMIICHUEM

BrnaneeT HaBbIKAMU BBITIOJTHEHUS anre6panqec1<1/1x pacyeToB
CBOIICTB OIITHYCCKHUX MaTepuaioB

IMK-4. Cioco0eH ocymecTBIsATh NPodecCHOHANBHYIO AeSITeJbHOCTh B COOTBETCTBHH € TPEOOBAHUAMHU
(herepaIbHBIX rOCYIaPCTBEHHBIX 00Pa30BATEIbHBIX CTAHAAPTOB JOUIKOJIbHOI0, HAYAJILHOT0 001 Ero,
OCHOBHOT'O 00111er0, CpeHero 0o1ero 00pa3oBaHus U BbICIIEr0 00pa3oBaHusl

NIIK-4.1. Vcrnonb3yeT COBPEMEHHbBIE METO/IbI 3HACT CYTh U FPAHMIIBI IPUMEHUMOCTH aI1abaTH4eCKOro
MPOBEICHUS UCCIIEOBAHHUI U pa3paboTOK PUOJIMKEHUS B Pa3JIeJIeHUH DIICKTPOHHOTO U SIIEPHOTO
ITBIDKEHUH B KPUCTAJIIIE, CAMOCOTIIACOBAHHBIX METO/I0B
Xaptpu u Xaptpu-®oka, IUKINUECKUX TPAHUYHBIX YCIOBUM
bopHa-Kapmana, u3ydeHnue oOIIUX CBOMCTB JIEKTPOHOB B
[epHOANIECKOM I10JIe, TPUOIMIKEHHS IOUYTH CBOOOIHBIX
3J'IeKTpOHOB nu CI/IHLHOﬁ CBs3H, HpI/IHHI/IHOB HOCTpOCHI/I}I
moBepxHocTH DepMu B MeTAIIAX, NPUOIHKESHUSI

B PEKTUBHO MACChI B 3aKOHE TUCIIEPCHU

Ymeer O0BSACHUTD CYTh (PU3UUYECKUX SIBICHUH,
paccMaTpUBAEMBIX B KypcCe, CBSI3b MEXKIY
SIBIICHUSIMU, IIPEACTABUTh MATEMAaTHIECKOE
OIMCAHUE SIBJICHUM, PEIIATh 3a1a4H 110 KBAaHTOBOU
TEOPUH TBEPAOI'O TEJIa

Biianeet HaBbIKaMu pelIeHUs 33724 10 KBAHTOBOU
(bI/ISI/IKe TBEPAOIO TENA U IIPUMEHCHHUHUSI OCHOBHBIX
METOA0B MAaTEMATUYECKOU U TEOPETUYECKON
(bI/IS\I’/II(I/I K aHAJIM3Y U KOJIMYECTBEHHOM OIIEHKE
CBOMCTB TBEPJBIX TENI

NIIK-4.2. YMeeT ucronb30BaTh CPEICTBA U 3HaeT MaTeMaTH4eCcKOe OMMCAaHNE KOIeOaHNH PemETKY ¢

MIPAKTHUKY IJIAHUPOBAHUs, OpraHu3aluy, [PUMEHEHNEM HOPMaJIbHBIX KOOPAWHAT H 0000IIECHHBIX

MPOBCACHUA U BHCAPCHUA HAYYHBIX I/ICCJ'Ie}Z[OBaHI/Iﬁ MMITYJIbCOB, TAPMOHHUYECKOI'O HpI/I6HI/I)KeHI/I$I, JII/IH&MI/I'—I@CKOFI

1 pa3paboTOK MaTpHIIB, CBS3b 3aKOHA ANUCTIEPCUH KOJIEOaHMH CO CTPYKTYpPOH
11 pa3MEPHOCTBIO KPUCTAJNINYECKON PEIIETKY, KBAHTOBAHUE
KosieOaHui

DIIEKTPOH-(QOHOH-3JIEKTPOHHOE B3aUMOJCHCTBHE B
MPUMEHEHNH K OMCAHUIO CBEPXIIPOBOJMMOCTH, Ui
bapnuna, Kymiepa, llpuddepa u boromobosa

Bnaz[eeT METOAaMH Yy4de€Ta W OLCHKH BbIHYXJICHHOT'O
CTOKCOBA 1 aHTUCTOKCOBO KOMGI/IHaHI/IOHHOFO paccesaHusa

*Buo unoexca uHoOuKamopa coomeemcmayem y4eonomy niamy.

PesynmpTarel oOyueHHsS MO AMCIUIUIMHE JOCTHTAIOTCS B paMKaxX OCYIIECTBIICHHS BCEX BHUJIOB
KOHTaKTHOM M CaMOCTOSITENPHONH paboThl OOYYaIOIIUXCS B COOTBETCTBHH C YTBEPKICHHBIM
y4€OHBIM IUTAHOM.

NuaukaTopel JOCTHKEHHUS KOMIIETEHIIMH CUUTAOTCS C)OPMHUPOBAHHBIMU TIPH JOCTHKCHHUH
COOTBETCTBYIOIIX UM PE3yJIbTATOB O0yUICHHUS.

2. CTpyKTYypa U coieprKaHue TUCIUIIHHbI
2.1 PacnipenesieHue TPYA0EMKOCTH THCIUILUINHBI IO BUIaM PadoT
OO6mast TpyA0EMKOCTh TUCIHMIUIMHBI cocTaBisieT 3 3adeTHble eauuuilpl (108 gacos), ux
pacmpezenieHue 1mo BuaaMm paboT U pasjienaMm MpeICTaBIeHO B Tabmuie

KomuuecTBo yacos
o Breaynu
Ne HanMeHnoBaHue pasaenoB (TeM) Beero AynutopHas ropHas
pabota
pabota
J | 113 JIP CPC
1 2 3 4 5) 6 7
1 Pasnen 1. 3onHas Teopus. O6mue cBoiicTBa 17 2 6 9
" PPHEpPreTHYecKOro CIeKTpa JICKTPOHA B UACATHHOM




KpHUCTaIe
2. [Pasgen 2. Metoapl pacyeTa 30HHOU CTPYKTYPhI 19 4 6 9
3.  |Pasgen 3. [IpuMeHeHNE CHMMETPHUH K OIIPEICTICHHIO 14 2 3 9
30HHOU CTPYKTYPbI KPUCTAJIOB
4.  [Pasgen 4. Meton 3¢ dexTrBHOM Macchl 14 2 3 9
5.  |[Paspen 5. B3aumonelicTBre MEXy DJIEKTPOHAMU 15 2 4 9
6. [Pasgen 6. KoneGanust KpuCTaNTMIECKOM PEILICTKH 15 2 4 9
7. |Paspen 7. B3aumopeicTBU€E 37E€KTPOHOB C 138 | 2 4 7,8
KOJICOAHUSIMU PEIICTKU
MTOI'O no pa3genamM qUCIUTUTUHBI 107,8| 16 30 61,8
KouTtposb camocrositeabHoi pabotsl (KCP) 46,2
[Ipomexxyrounas arrecranus (MKP) 0,2
[ToaroToBka K TEKyIieMy KOHTPOJIIO -
O611ast TpyA0€MKOCTb 110 JUCLUIIIINHE 108

[Mpumeuanue: JI — nekuuu, [13 — npaktuveckue 3aHsatus /| cemunapsel, JIP — maGoparopHbie
3anatus, CPC — camocTtosTensHas paboTa CTyJAeHTa

KypcoBoii npoekT: ne npedycmompen

®opMa nNpoBeAeHUS aATTECTANMHU 110 JUCHHUILINHE: 3auem

2.2 Conep:xxanue pa3aesioB (TeM) THCHHIIAHBI
2.2.1 3aHgaTHA JeKIHOHHOI0 THIIA

Dopma
HanmenoBanue
Ne Conepxxanue pasaena TEKYIIEeTO
pasznena
KOHTPOJIS
1 2 3 4
1. [Bonnas teopms. Obmme  |1.1. Onmcanue CTPyKTYphI KpHCTALIa KonTtponbHas
CBOICTBa 1.2. CB0oOOIHBIE PTIEKTPOHBI pabota
SHEPIreTHYECKOTO 1.3. DneKkTpoHBl B TEPHOAMYECKOM TIOJE
CIIEKTpa 3JEKTPOHA B KPUCTANINYECKOI pelieTKu
UJIeaIbHOM KpHUCTaJie 1.4. CpoiicTBa KBa3UUMITYJIbCa

1.5. Cummetpus oOpalieHust BpeMeH!

2. | Metoapl pacyera 30HHO#N [2.1. DHepreTnveckue 30HbI B npubmmkeHuu | KoHTposbHas
CTPYKTYPHI CHJIBHOMU CBSI3U pabora
2.2. DHepreTHYecKHe 30HBI B NPUOIMKEHUU
c11a00¥ CBSI3U

2.3. IIlpumep AByMEpHON KBaJpaTHON PEIICTKH
2.4. Metoapl YHCICHHBIX PACYETOB 30HHOU

CTPYKTYpPBI




3. IIpumenenune 3.1. DneMeHThl CHMMETPUN KonTtponbHas
CUMMETPHUH K 3.2. CummeTpus KBajapaTa pabota

onpeeneHuo 30aa0i  [3.3. MaTtemarnueckas GpopMyIMpoBKa oneparui

CTPYKTYpbI KPHCTAJIOB ~ |[CHMMETPUU

3.4. ToueyHast CHMMETpHs TaMHJIbTOHHUAHA

HIIEKTPOHA B KPUCTAILIE

3.5. Knaccugukarus 3JeKTPOHHBIX BOJTHOBBIX

(dbyHKIMIA B epBoii 30He bpuiuosHa

3.6. Knaccudukanmst 37eKTpOHHBIX BOJTHOBBIX

¢dynkuunii B Touke I” g kpucrama ¢

cumMeTpuei Terpadapa Td

3.7. Knaccugukarus 3JeKTPOHHBIX BOJTHOBBIX

(dbyHKIMA B TOUKe X 30HBI bprnttosna

3.8. Mozenb «arycToi» pereTKu

4. Merton s¢dextuBnort 4.1, [lpubnmxenue 3¢ HEeKTUBHON MaCCHI: KontponbHas
MAaccChl CITy4ail HEeBBIPOXK/IEHHBIX 30H paboTa

4.2. [Tpubmmxenue 3¢ (PeKTUBHON MacCChI JIst
BEIPOXKICHHBIX 30H

4.3. YueT ciuH—OpOUTaIBbHOTO B3aUMOICHCTBUS
4.4. 'amunibTonuan Jlarturkepa

4.5. Monens Keitna

4.6. [TonsiTue AbIpKH

5. B3aumoneiicteue 5.1. ["a30BbIii TapameTp KonrtponbHas
MEXy JIEKTPOHAMHU 5.2. JusnexTpudeckas MIPOHUIIAEMOCThpaboTa
HIIEKTPOHHOIO ra3a

5.3. DKpaHUpOBaHHWE TOJS  3aAPSIKCHHOTO
[IPUMECHOT'O IIEHTpa

5.4. [Ina3menHbIe KOeOaHMS

0.5. Jwusnexrpudeckas ITPOHUIIAEMOCTh
[OJIYTIPOBOTHUKA

5.6. DKCUTOH

5.7. [Tepexox MoTTa MeTalI — AUDIEKTPHUK

5.8. CHiIbHO JIeTUPOBAHHBIE MTOTYITPOBOTHUKA
5.9. ®epMu—KHUIKOCTD

6. Konebanus 6.1. Kosebanust TpexMepHO Kpuctamnieckoil [KoHTposbHas
KPUCTaJITHIECKOM penieTkn pabora
peleTku 6.2. yHKIUS pacTpeeNeHus YacToT

6.3. JluHamuKa pereTKd HOHHBIX KPUCTAIIIIOB
6.4. CootHomenwne JInanena—3akca—Temrepa
6.5. KBanToBast Teopus KonebaHui

6.6. Konebanus kpucrauia ¢ nepexramu

7. Bsaumoneiicteue 7.1. Annabatudeckoe NpuOIMKEHUE KonrtponbHas
3JIEKTPOHOB C 7.2. DneKTpoH—(pOHOHHOE B3aNMO/ICHCTBHE pabota
KOJIe0aHUSIMU PEIIETKH

2.2.2 3aHATHS CEMUHAPCKOI0 TUMNA (MPaKTHYeCKHE 3aHATHS)

HE TPETyCMOTPEHBI

3ammura naboparopHoit pabotsl (JIP), BeimonHeHue kypcooro mpoekrta (KII), kypcoBoit paboTsl
(KP), pacuetno-rpadudeckoro 3ananus (PI'3), nanucanue pedepara (P), acce (3), komtokuym (K),
tectupoBanue (T) u T.1.

[Ipy wW3ydeHWH MUCHUIUIMHBI MOTYT TPHMEHSTCS DJIIEKTPOHHOE OOY4YeHHE, IHUCTAaHI[MOHHBIC
oOpa3oBareiibHble TeXHOJ0ruu B cooTBeTcTBUU ¢ DI'OC BO.



2.2.3 IlpuMepHasi TeMaTHKA KypPCOBBIX padoT (MIP0eKTOB)
HE TIPEyCMOTPEHBI

2.3 IlepeyeHb y4eOHO-METOANMYECKOTO 00eceUeHusl I CAMOCTOSITEILHON PadoThl
00y4aroIUXCcs Mo JUCHUILIHHE (MOTYJII0)

Hepequb y‘{66HO-M€TOI[I/I‘-IeCKOI‘O obecneueHus JUCHOUITITTHHBI IIOBBIITOJTHCHHIO

Ne Bun CPC CaMOCTOSITENIbHOM paboThI
1 CamocrosiTenbHOe  (MeToAMYECKHE YKa3aHWS 110 OpraHU3alud ayJAUTOPHOW W
M3Yy4YEHUE PA3/CIIOB, |CAMOCTOSATEIbHOMN pabor, YTBEPKICHHbBIE kadempoid
caMoITIoAroTOBKa TeOpeTquCKOﬁ (l)I/ISI/IKI/I N KOMIIBIOTCPHBIX TeXHOJ’IOFHﬁ, IMPOTOKOJI
(npopabotka u Ne 9 ot «14» mapra 20171
IMIOBTOPCHUC

JIEKIMOHHOTO MaTepuaia
U MaTepuana yueOHHUKOB
1 y4eOHBIX TOCOOUH,
MOATOTOBKA K
71a00paTOPHBIM U
MPAKTUYECKUM
3aHATHUAM,

KOJUIOKBHYMaM H T.JI.)

2 [[MoxroToBka K TeKyieMy [MeTOHYECKUE PEKOMCH IAIIMH ISl TIOATOTOBKH KITPAKTHYCCKHIM,
KOHTPOJTIO CEMHUHAPCKUM U J1Ia0OpaTOpPHBIM 3aHATUSAM, YTBEPKICHHBIC
Kadeapon TeopeTHIecKor (PU3UKN UKOMITBIOTEPHBIX TEXHOJIOTUH,

npotokon Ne 9 ot «14» mapta
2017r

YueOHO-MeTOANYEeCKHE MaTepHaibl JUIsI CAMOCTOATENIHbHONM padOThl OOYyYaIOIUXCA W3 YHCTIa
MHBAJIUJIOB U JIMI] C OFPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasnsorcsas Gpopmax,
Q/IaTITUPOBAHHBIX K OTPaHUYEHUSIM UX 3JI0POBbSI U BOCIPUSATHS HH(POPMAIIHH:
JUist a1 ¢ HapyIIEHUsIMU 3pEHUS:

— B 11eyaTHOU (hopMe yBEIMYEHHBIM IIPUPTOM,

— B (hopMe 3NEKTPOHHOTO TOKYMEHTAa,

— B Qpopme ayaunodaiina,

— B reyatHoi (¢opme Ha si3pike bpaiins.

Jlns mun ¢ HapyIeHUsIMA CITyXa:

— B Ile4aTHoO (opme,

— B (hopMe AIEKTPOHHOTO JIOKyMEHTA.
J1J1st AT ¢ HapyIIEHUSIME OTIOPHO-/IBUTATEIIBHOTO ariapara:

— B IIe4aTHO (opme,

— B popMe FNIEKTPOHHOTO JOKYMEHTA,

B (hopme aynuodaiina./JaHHbli lepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTA
o0yJaronmxcs.

3. O0pa3oBaTeibHbIE TEXHOJIOTHH, TPUMEHsieMble PU 0CBOEHHH TUCIUIITHHbI
(MmomxyJis)

B xome w3ydeHWs JIMCOMIUIMHBI TPEIYCMOTPEHO  WCIIONB30BAHHE  CIICIYIOIIMX
00pa3oBaTeNbHbIX TEXHOJOTUN: JIEKUMH, MPaKTUUYECKHE 3aHATUS, MpoOieMHOoe oOyueHue,
MOJIyJIbHAsI TEXHOJIOT U, TOATOTOBKA MICHhMEHHBIX aHATMTHYECKHUX padoT, CaMOCTOsITeNTbHAspaboTa
CTYJICHTOB.

KoMIeTeHTHOCTHBIM TOIXO0J B paMKax MPenoJaBaHUsl IUCHUIUIMHBI pean3yercs B
MCIOJIb30BAHUN HMHTEPAKTUBHBIX TEXHOJOTUH M AaKTUBHBIX METOAOB (MPOEKTHBIX METOMAUK,
MO3TOBOTO IITypMa, pa3dopa KOHKPETHBIX CHUTyallud, aHaiM3a TeIaroruvyeckux 3ajad,
MeJarOrHYeCKOTO IKCIIEPUMEHTA, UHBIX (POPM) B COUETAaHUU C BHEAYTUTOPHOU pabOTOM.
WNudopMalinoHHbIe TEXHOJIOTHH, TPUMEHSEMbIC MPU W3YUYEHUU AWCIUIUIMHBI HCIOJIb30BaHUE



UH(POPMALIMOHHBIX PECYpPCOB, IOCTYMHBIX B WH(POPMALMOHHO- TEICKOMMYHUKAIIMOHHOW CETH
Nurtepner.

A,Z[aHTI/IBHbIG 06pa30BaTeJIBHBI€ TCXHOJIOTHHU, TPUMCHACMBIC TP U3YYCHHUU JUCHUIIIIMHBI — IJIA
JUI] C OTPaAaHMYEHHBIMH BO3MOXKHOCTSIMH 3[I0OPOBBSI MPEAYCMOTPEHA OpraHM3alMsl KOHCYJIbTAlMH C
HCIIO0JIb30BAHUEM SJICKTPOHHOM MOYTHI.

4, OueHovHble CpeACTBA JJIsl TEKYIIero KOHTPOJS YCIEeBAeMOCTH M NMPOMEKYTOYHOM
aTTecTaluu

OneHouHble CpEACTBA IIpeJHA3HAuY€Hbl JJIi KOHTPOJIS M OLEHKM 00pa30BaTENIbHBIX
JOCTIKEHUH 00yJaroImuxcs, OCBOMBIIMX IMporpammy ydeOHoi aucuurumnel b1.0.6 "KBanToBas
Teopus TBEpAOro Tena"

OneHouyHbIE CPEJCTBA BKJIIOYAET KOHTPOJIbHBIE MaTepUalbl JJIs IPOBEIACHHS TEKYLIero
KOHTPOJIs B (hOpMe OTUETOB 110 JaOOPAaTOPHBIM paboTaM U MPOMEeKYTOUHOM aTTecTaluu B hopme
BOIIPOCOB K 3a4€Ty.

TunoBble KOHTPOJIbHBIE 32/IaHUA I HHbIE MAaTEePHAJIbI, HEOOXOAUMBbIE /1JI51 OLIEHKH
3HAHUI, YMeHHIl, HABBIKOB M (MJIH) ONbITA [JeSITeIbHOCTH, XapPAKTEPHU3YIOIIMX 3TAIbI
(GopMupoBaHusi KOMIETEHIIUI B MpoIecce 0CBOeHMsI 00Pa30BaTeJIbHON MPOrPaMMBbI
IIpumepHBIi nepevyeHb BONMPOCOB M 33/JaHUl. 3a4eTHO-IK3aMeHANMOHHbIE MaTepuaJbl s
NPOMEKYTOYHOM aTTecTauuu(3ayer)

3anucars ypaBHenue llpenunrepa mis kpuctawia. OOBACHUTh (U3WYSCKHA CMBICHT ClIaraeMbIX
oneparopa ['amuibToHa.

B agnabarudyeckom npuOIMKEHUU pa3IeuTh epeMeHnbie B ypaBHeHnn Llpenunrepa ans kpucraia,
MIOJIYYUTh YPABHEHUS IS IEKTPOHHOM U SJIEPHON YacTe.

O1ueHuTh MOPSIOK cinaraeMblx ypaBHeHus Llpenunrepa amsi KpUCTasia, KOTOPHIME MPEHEOPETAIOT IPH
pasielIeHuH AIEKTPOHHOTO U SIEPHOTO IBWKEHUH B aIna0aTHUECKOM PUOIIHKCHUH.

IMTokasaTh, 4To Momyaupyromas 4dacte Uk(r) BosHOBOWM (yHKImu saekTpora Wi(r)=uk(r).exp(ikr) B
HEPUONYECKOM TIOJIE KPHUCTAJUIAa SBJSAETCA TEPUOANYECKOW (DYHKIMEH B peaJbHOM IPOCTPAHCTBE, T.€.

Uk(r+n)=u(r), rae n — BEKTOp TPAHCISIIUH PEIICTKH.

ITokasaTh, YTO SHEPrUsl DJICKTPOHA B KPUCTAIE SBJSETCS YCTHOW W TEPHOIUYCCKON (QyHKIMEH
BOJIHOBOT'O BEKTOpa B 00paTHOM k-mipocTpaHCTBE.

ITokazaTp, 4TO KYJIOHOBCKasi 1 OOMEHHAasl YaCTH MOTEHIIMAA 3JIeKTPOHA B MpuOImKeHnn XapTpu-Doka
SIBJISIIOTCS. TIEPUOAMYCCKUMU  (DYHKIMSIMH, €CIIH HCIOJIb30BaTh BOJHOBBIC (DYHKIMH 3JIEKTPOHOB B (opme
byuxmmit brioxa Wi(r)= uk(r)exp(ikr).

HOKa3aTI), YTO BOJTHOBOM BEKTOP 3JICKTPOHA B IEPHUOJUYUCCKOM I10JIE€ ONIPCACIICH HCOJHO3ZHAYHO.

HOKaSaTB, YTO B ICHTPE U HA HEKOTOPLBIX I'PAHAX 30HBI BpI/IHHIO3Ha OHEPTHA JJICKTPOHA E B 3aBUCHMOCTH
OT BOJIHOBOTI'O BEKTOpA K UMECT 3KCTPEMYM. Ha xaknx rpaHsaX 30HbL BpI/IJ'IJ'HOSHa rpaaucHT E=0.

[Toka3zaTh, uTO OOpaTHAs PelIeTKa IPOCTON KyOUUYECKOM PEIIETKH TAKXKE ABJISCTCS TPOCTON KyOHMUECKOM.

[lokasate, 4TO pemieTka, oOpaTHas TpaHEIEHTPHUPOBAHHOHN, 0OBEMOIICHTPUPOBAaHA, U HAOOOPOT,
perieTka, o0paTHast 00beMOIIEHTPHPOBAHHOM, TPAHEIICHTPUPOBAHA.

Haiitu cTpykTypy perierku, oOpaTHOM peleTke co CTPYKTYpoil anmasa.
Haiitu 06beM dlIeMEeHTapHOU STUeHKH 00paTHOM PEIIeTKH.
B nmpubnkeHnn CHIBHOM CBSI3H, IOJaras aTOMHBIC BOJHOBBIC (DYHKIIHMH JIEKTPOHOB S-(DYHKITHSIMH,

HaWTH 3aBHCHMOCTBH DHEPTHH JJIEKTPOHOB OT BOJHOBOTO BEKTOpa B MPOCTON Kybmdeckoi pemieTke. Ilokazars,
YTO y JIHA W MOTOJKA MOJYYUBIICHCS MPU ITOM Pa3peIICeHHON 30HBI U309HEPIETUYECKUE TOBEPXHOCTH



ceprueckn cummeTpudHbl. Haiftn s¢(dekTrBHBIE Macchl AJIIEKTPOHOB y THA W MOTOJIKa 30HBI. PaccMoTpersb
ciy4ait 00EMOIICHTPUPOBAHHON PEMICTKH; TPAHEIICHTPUPOBAHHON PEIICTKH.

[Tokazate, 4TO ycIOBHE OTpa)XEHHS DJEKTPOHOB OT aTOMHBIX IUIOCKOCTeW (aHasor ycimoBus Bynbgda-
Bbperra) skBHBaneHTHO paBEHCTBY JJIMH BOJH MMAJArOMIel U OTPAKEHHOH.

Breruncnuth mompaBky K SHEPTHH W BOJTHOBOM (DYHKITMH B TPHUOIMKEHHH CBOOOTHBIX SJIEKTPOHOB B
TIEPBOM U BTOPOM NpHOIImKeHusX. [loka3ars, 4To OHE cTpeMsTCsS K 06CKOHEYHOCTH Ha TpaHwuIie 30H bprmtosHa.

[loctpouts mepBBIE HYETHIpE 30HBI bpwWiumOdHA AN TPOCTON KBaJpaTHOW pEmeTKH, KyOW4ecKoi
pEeIIeTKH.

Kakyro nomto 30Hbl Bpummosna orcekaer moBepxHocTh depMu B OJHOBAJICHTHOM, JIBYXBaJE€HTHOM
MeTaJlle ¢ IPOCTON KyOUUecKo! pereTKon?

ITocTpouts MeToOM XappHcoHa noBepxHocTH depMu 171 MPOCTON KBAJAPATHOW PEILETKH JJI1 OJIHO-,
JIBYX-, TPEXBAJIEHTHBIX METAJLJIOB.

HOKa?:aTb, 4TO B ME€TaJlJlaX BO3MOKHA OJHOBPEMCHHO U 3JICKTPOHHAA, U ABIPOYHAA IPOBOAUMOCTD.

3anumuTe B rapMOHUYECKOM NMPHONIMKECHUH BRIPayKCHHE [T TIOTEHINAIBHOM SHEPTUH aTOMOB PEILETKH
B 00IIIeM ciydae TPEeXMEpPHOU pEelIeTKH C HECKOJIbKUMHU aTOMaMH B dIIeMeHTapHOU sueiike. [lokaxknre kak 3To
BBIpaXKEHHE YNPOIIAeTcs MPU MEPEXO0/Ie K MPOCTOM peleTKe, K IByMEpHOH, OTHOMEPHOH peIIeTKe.

[Nokaxkute, 4TO cpean KyOMUECKHUX OMEepaTopoOB aHTAPMOHUYHOCTH TaMUJIBTOHUAHA BO3MOXHBI TOJIBKO
YeThlpe THIA, COOTBETCTBYIOUIMX YETHIpEM THIaM paccesiHus. 300pasuTe 3T TpPOLECCH paccesiHus
rpadudgecky ¢ MOMOMIBIO0 (PeHHMAaHOBCKUX JHArPaMM.

OObsicHUTE, TIOYEMY  3ampelieHbl  MPOIECCHl  B3aMMOACWCTBUS ~ (POHOHOB,  OIKCHIBACMbIC
MPOU3BEJICHUSMH OIIEPATOPOB BTOPUYHOI'O KBAHTOBAHMSI, COJACPXKAIMMH TOJBKO OIEPATOPhl POXKIACHHUS
(OHOHOB MJIH DPMHUTOBO COMPSHKCHHBIMU TAKUM ITPOU3BEICHHSIM.

O6’B${CHI/IT6, mo4YeMy HOPMAJIbHBIC ITPOUECChI PACCCAHU (1)0HOHOB HC BJIMAKOT Ha TCIIOCOIIPOTUBJIICHUC
KpHUCTAJUIOB, IMOYEMY KOHCYHAasd BCIIMYMHA PCHICTOYHOI'0 TCILIOCOIMIPOTUBIICHUA OIPCACIIACTCA ITpoLcccaMiu

nepedpoca.

Nzobpaszure rpaduyeckd B TPOCTPAHCTBE BOJHOBOTO BEKTOpPa (POHOHOB HOPMAJBHBIN MpOIECcC
paccestHUsI ¥ TIPOLIECC paccesHus ¢ IepedpocoM B cxeMax NPUBEIECHHBIX U PACLIIMPEHHBIX 30H.

OO0BsCHUTE, TOYEMY IIPH HU3KHX TEMIIepaTypax peuIeTOYHOE TEIIOCOIPOTHBICHUE KPUCTAILIOB OBICTPO
CMajaeT C YMEHBIICHHEM TeMIIepaTyphl 10 JKCHOHEHIManbHOMY 3akoHYy eXp(-Eo/kT). Uem onpenensercs

sHeprus Eo B 3ToM BeIpakeHnn?

I/ICXO,Z[H 13 IIpaBUJI ):[eﬁCTBH)I OIIepaTOPOB POKIACHUA U yHI/ILITO)KeHI/IH(I)OHOHOB Ha COCTOsSHUA (l)OHOHHOﬁ
CHUCTEMBI, BBIBEANTC KOMMYTAlIMOHHBIC COOTHOUMICHUS JJIA 9TUX OII€EPAaTOpPOB

I/ICXO,Z[H H3 IMpaBUIl ,Z[CﬁCTBHSI OIICPaTOPOB POKACHUA W YHHUYTOKCHUSA (bepMI/IOHOB Ha COCTOsAHUA
@epMHOHHOI\/’I CHUCTEMbI, BBIBEAUTE AaHTUKOMMYTAIIUOHHBIC COOTHOIICHUS JJId OII€PaToOpoOB.

3anuumTe OonepaTopbl POXKACHUS W YHHUUYTOXKEHHS (DOHOHOB W COCTOSIHHSI (POHOHHOH CHCTEMBI B
MaTpUIHOH Qopme.

[Mokaxkute, 4TO YHCIO POHOHOB SBISIETCS COOCTBEHHBIM 3HAUEHUEM oreparopa. Haiimure coocTBeHHOE
3HAQUYCHHE OIepaTopa.

[Tokaxwure, uTo YrcIO (PePMHUOHOB SABISETCS COOCTBEHHBIM 3HAUEHUEM OIEpaTopa.

[MokaxwuTe, 4YTO OMEPaTOPhl POKIACHUS U YHUUITOKCHHS I (DOHOHOB HE SIBIISIOTCS SPMHTOBBIMU II0
OTHOIIIEHUIO APYT K APYTY.

3anumure OIiepaTopbl KUHCTUYECKOH M| HOTCHHHaHLHOﬁ OHCPrun CHUCTCMbI JJICKTPOHOB B



MMpEACTABJIICHUN BTOPUYHOI'O KBAHTOBAHMS.

N3obpazute ¢ momompo nuarpamm DeifHMaHa MPOIECCHl PACCESHUS AIIEKTPOHOB, OMUCHIBAEMBIE STHM
OIIEpaTOPOM.

N300pa3ute B cxeMaxX pacCHIMPEHHBIX W TPUBEACHHBIX 30H HOPMAIbHOE PacCesHUE DJIEKTPOHOB Ha
(OHOHAX U paccesHue C epedpPOCOM B METAIIJIE B IPOCTPAHCTBE BOTHOBOTO BEKTOPA.

[IpencraBeTe B MarpuuHoit ¢opme u B rpaduueckoir ¢opme amarpammoii DeitHmaHa mporecc
BUPTYaJIbHOTO UCIYCKAHHA U MOTJIOMECHHUS (JOHOHA PH JBMKEHUH DJIEKTPOHA B KPUCTAJLIE.

Ilepedyens BONPOCOB K 3a4eTy:

1. Cuitbl CBSI3M B TBEPABIX TEIIAX

OneKTpoHHast CTPYKTypa aroMoOB. XHWMHYeCKas CBS3b M BAJICHTHOCTb. [HWIIBI CHJI CBSI3U B
KOHJICHCHPOBAaHHOM COCTOSIHWU: BaH-JIepP-BaallbCOBA CBSI3b, HOHHASI CBS3b, KOBAJICHTHAS CBSI3b, METAJLTHICCKAS
CBSI3b.

Xumuueckast CBs3b U OMKHUN nopsnok. CTpyKTypa BellecTBa C HEHANPaBJICHHBIM B3aUMOJICHCTBUEM.
[TpumMeps! KPUCTATUTMIECKUX CTPYKTYP, OTBEUAIOINX TUIOTHBIM YITAaKOBKaM IIIapoB: mpocTas kyomueckas, OLIK,
I'1IK, TITY, crpykrypa tuma CsCl, tuna NaCl, ctpykrypa tuma nepockura CaTiO3.

OcHoBHbIE CBOMCTBa KOBaJIeHTHOM CBsA3U. CTPYyKTypa BEIIEeCTB C KOBAaJIEHTHBIMU CBA3AMU. CTPYKTypa
BEIIIECTB TUTIA celleHa. | mOpuan3aius aTOMHBIX opOuTaieii B MoJeKynax u Kpuctauiax. CTpyKTypa Tuma anMasa
u rpadura.

2. CuMMeTpus TBEPBIX TET

Kpucramnmueckne u amopdrble TBepable Tena. TpaHCIANIMOHHAS WHBApUAHTHOCTh. bazuc o
KpHUCTaJUTMIecKast CTpPYKTypa. DJIeMeHTapHas sueiika. Sueiika Burnepa — 3efitia. Pemerka bpase. O6o3HaueHms
y3JI0B, HalpaBJICHUN U IJIOCKOCTEH B Kpuctamwie. OOpaTHas pelieTka, ee CBoHCTBa. 30Ha bpuiuirosHa.

OneMeHTbl CUMMETPUM KPHUCTAJUIOB: MOBOPOTHI, OTPA)KEHUS, MHBEPCHUS, WHBEPCHOHHBIE ITOBOPOTHI,
Tparcusuu. Oneparuu (mpeodpazoBaHus) CHMMETPHH.

DNeMeHTHl TEOPHH TPYIIL, TPYIIBI CHMMETPUH. B0o3MOXHBIE TIOPSAKY TTOBOPOTHBIX OCEH B KpUCTAJLIE.
[TpocTpaHCTBEHHBIE M TOYCUHBIE IPYMITHI (KpUCTATHYECKHUE Kiacchl). Knaccudukanus pemetok bpage.

3. JledexTsl B TBEpABIX TENaX

Toueunble nedekTbl, UX oOpa3zoBanue W nuddysus. Bakancum u MexysenbHbie aTOMbL. JledekTs
Openxkens u LLlorTku.

Jluneitnpie nedextel. KpaeBble W BHHTOBBIE IUCIOKalMU. Ponb auciIOKanmuié B IDIACTUYECKOU
JehopMaIum.

4. Tudpakuus B KpUCTAIIAX

PacmipocTpanenune BonmH B KpucTaiuiax. Judpakius peHTTeHOBCKUX JTydeil, HSUTPOHOB U 3JIEKTPOHOB B
KpHcTawie. YIIPyroe u Heynpyroe paccesHie, 1X 0COOEHHOCTH.

Bparrosckue orpaxenus. ATOMHBIN U CTPYKTYpHBIH (hakTopsl. Judpakims B aMophHBIX BEIIECTBAX.

5. Konebanwus penietku

Konebanusi KpuCTamIMuecKod pemeTKH. YpaBHEHUs JABWXKeHHs aTroMmoB. [lpocras u cnoxHas
OTHOMEpHBIE IIETIOYKH aTOMOB. 3aKOH IHCIIEPCHH YNPYTHX BOJH. AKYCTHYECKHE W ONTHYECKHE KOIeOaHMs.
KsantoBanue konebanuii. DoOHOHBI. DIIEKTPOH-POHOHHOE B3aUMOJICHCTBHE.

6. TeroBble CBOICTBA TBEPIIBIX TEI

TerioemMkocTh TBEpABIX Ted. PemierouHas  TEIUVIOEMKOCTb.  OJEKTPOHHAs — TEMJIOEMKOCTb.
TemnepaTypHast 3aBUCHMOCTb PELIETOYHON U 3JIEKTPOHHOMN TEIIIOEMKOCTH.

Krnaccuueckas Teopusi TEIIOEMKOCTH. 3aKOH PAaBHOMEPHOTO paclpeAesieHHUs] SHEPTUU 10 CTENEHSIM
cBOOO/IBI B KITacCHYeCcKOi (u3nke. [ paHHIIBI CTIPaBEITMBOCTH KIIACCHUYECKON TEOPHH.

KBanrtoBas Teopus temnoemkocTr o DiHmTelHY n Jlebaro. [IpenenpHble ciiy4an BRICOKUX U HU3KUX
temneparyp. Temneparypa Jebast.

TennoBoe paciupenue TBepabIX Tel. Ero pusnueckoe nporcxoxaeHue. AHrapMOHHYECKUE KOJieOaHHS.

TermnonpoBOJHOCT pElIETOYHAs U WIEKTPOHHasA. 3akoH Bunemana — @paHna A 3J1€KTPOHHON
TEIIOEMKOCTH U TETIJIONPOBOIHOCTH.

7. DIIEKTPOHHBIC CBOWCTBA TBEPABIX TEI

3JIeKTPOHHBIE CBOMCTBA TBEP/IBIX TENI: OCHOBHBIC SKCIIEpUMEHTANbHBIC akThl. [IpoBOAMMOCTE, D deKT
Xomra, TepmoIJIC, GhOTOPOBOIUMOCTE, ONITUYECKOE ToTIomeHne. TpyaHOCTH OOBSICHEHHSI 3THX (HDaKTOB HA
OCHOBE Ki1accudeckoi Teopuu pyne.

OcHoBHBIE TPUOIMKEHUST 30HHOH TeopuH. ['pannunsie ycnoBusi bopHa — Kapmana. Teopema brioxa.
brioxoBckue pynkmum. KBazunmiryinbe. 30HbI bprnmiosHa. JHEpreTHIecKrue 30HbI.

Bparrosckoe oTpakeHUE AIIEKTPOHOB MPHU JBWXKEHUU MO0 KpucTtamuty. IlosocaTblii CIEKTp SHEprumu.

[Tpubmkenne CUIBLHOCBA3aHHBIX 3JEKTPOHOB. CBSA3b MIMPHUHBI PAa3pElIeHHON 30HBI C MEPEKPHITHEM



BOJTHOBBIX (DYHKITHI aTOMOB. 3aKOH TUCTIEpPCHH. TeH30p 00paTHBIX 3 (DEKTUBHBIX Macc.

[Tpubmmxenne mouTH CBOOOJHBIX IEKTPOHOB. BparroBckue 0TpaskeHUs SIEKTPOHOB.

3anoiHeHne sHepreTHdeckux 30H 3iekTpoHamu. IloBepxHocts ®epmu. III0THOCTH COCTOSIHMU.
MeTtanisl, TUAIEKTPUKHU U TOTYIPOBOIHUKH. [lomymeTanisl.

8. MaruuTHbIEC CBOWCTBA TBEPABIX TEI

HamaranueHHOCTh M BOCHPUMMYHMBOCTb. [laMarHeTHky, napaMarHeTUKy U (peppoMarHeTHKH. 3aKOHBI
Kropu u Kropu — Beiicca. [lapamaraetusm u iuamMarHeTu3M 3JIEKTPOHOB ITPOBOIUMOCTH.

[Ipupoxna peppomarnernzma. @a3oBeiii epexon B GeppoMarHuTHOE cocTosHue. Posib 00MEHHOTO
B3aumoercTBus. Touka Kiopu 1 BOCHpUUMUYHBOCTE (heppOMarHeTrKa.

deppomMarauTHBIE ToMeHBI. [[pranHbl osBiieHns JoMeHoB. JloMeHnHbie rpanutlsl (bioxa, Heems).

AHTH(DEpPPOMATHETHKH. MaruauTtHas CTPYKTYypa. Touka Heemns. BocnprunmMunBocTh
anTudeppomarueTukoB. GeppuMarneTHku. MarauTHasi CTpYKTypa (peppuMarHeTUKOB.

CrrHOBBIE BOJTHBI, MATHOHBI.

JIBI)KEHHE MarHUTHOI'O MOMEHTa B IIOCTOSHHOM M II€PEMEHHOM MAarHUTHBIX IOJSX. DJIEKTPOHHBIN
IapaMarHUTHBIN pe30HaHC. S| IepHbI MarHUTHBIN PE30HAHC.

9. Ontuueckue 1 MarHUTOONITUYECKUE CBOMCTBA TBEPIBIX TEI

KommnekcHass auaiekTpuueckass NPOHULAEMOCTh M ONTHYecKHe mocTosHHble. Koadduuuments:
norsomienys u otpaxenus. CoorHomenust Kpamepca—Kponura.

[lornomenuss cBera B MOJYNPOBOAHMKAX (MEX30HHOE, NPHUMECHOE IOIJIOIIEHNE, IOIJIONEHHEe
CBOOOJHBIMM HOCUTENSIMH, perieTkoil). OmnpeneneHne OCHOBHBIX XapaKTEPUCTUK MOJYHNPOBOAHHMKA U3
ONTUYECKUX MCCIEIOBAHMUM.

Marauroontuaeckne 3pdexts! (3ddexrsr Dapanes, Poxra u Keppa).

[IpoHHKHOBEHHE BBICOKOYACTOTHOTO TOJIS B IPOBOAHUK. HOpManbHBIA M aHOMANBHBIA CKUH-3QQEKTHI.
TommmuHa CKUH-CIOA.

10. CBepXxnpoBOIUMOCTh

CaepxnpoBoauMocTs. Kputuueckas Ttemmeparypa. BbicokoTeMmepaTypHble CBEPXIIPOBOJHUKH.
OddexT Meiicaepa. Kputnueckoe moire M KpUTHIECKUH TOK.

CBepxnpOBOAHUKHU NEPBOTO U BTOpPOro poaa. MIx maruutHele cBoiictBa. Buxpu Adpuxocosa. ['myOuna
NPOHUKHOBEHHSI MArHUTHOT'O 110OJIS B 00pasell.

Addext dxo3edcona.

Kyneposckoe criapuBanue. [[yinHa KOT€peHTHOCTH. DHEPreTH4ecKast Ieb.

Kputepun oneHuBanus pe3yJbTaToB 00yUeHHUS

Ouyenka \Kpumepuu oyenusanus no dKk3ameHy

Boicokuil yposeHb «5» OYEHKY «OMJUYHOY» 3ACTYHCUBAEm CMYOEHM, O0CEOUSUIULL 3HAHUS,

(omauuno) YMeHust, KoMnemeHyuu u meopemuyeckull. mamepuan 6e3 npooenos;
BLINOTHUGUIULL BCe 3A0AHUsL, NPedYCMOMPEHHble YUeOHbIM NIAHOM HA
BLICOKOM —~ KAYECMBEHHOM  YPOBHe;,  NpPAKMuyYecKue  HAGbIKU
npoheccuoHaIbHO20 NPUMEHEHUSL OC80CHHBIX 3HAHULL
chopmuposarul.

Cpeonuii  yposenv  «4» |oyeHKy «XOpoutoy 3aciylcusaem cmyoenm, nPaKmuyecKunoIHOCmsio

(xopouio) 0C8OUBUWIUL  3HAHUS, YMEHUs, KOMHemeHyuu U meopemuyecKul

\mamepuarn, yueOHvle 3a0anusi He OYeHeHbl MAKCUMAIbHbIM YUCIOM
0anios, 8 OCHOBHOM CHOpMUPOBAT

npakmuyecKkue HagbiKu.

Ilopoeoswiil ypogersb «3»  |0YeHKY «YO0B81emBOPUMENbHO» 3ACTYHCUBAEN CINYOeHM, YACIMUYHO C
(vOosremsopumenvho) npoberamu  oceouswiull  3HAHUS,  YMEHUs,  KOMHeMmeHyuu u
meopemuyeckuli. Mamepuan, MHo2ue YueOHvle 3a0anus aubo He
6bINONHUL, UOO OHU OYeHeHbl YUCIOM Oann08 ONUBKUM K
MUHUMATLHOMY, HeKOmopble NPAKmuiecKue HaeblKu He

chopmuposarbi.
MunumaneHvlii ypoeHb  |0YeHKY — «HeYOOBIemBOPUMENbHOY — 3ACYHCUsaem CmyOoeHm, He
«2» 0CBOUBWULL  3HAHUS, YMEHUs, KOMNEeMeHYyuu U meopemuyeckull

(Heyooenemeopumenvro) |mamepuai, yuebuvie 3a0aHUsl He bINOIHUIL, NPAKMUYECKUE HABIKU
He chopmuposanul.

O1eHOYHBIC CPENCTBA /ISl WHBAIWIOB M JIUI[ C OTPaHUYECHHBIMH BO3MOKHOCTSIMHU3IOPOBBS
BBIOMPAIOTCS C YYETOM MX UHIUBUAYATHHBIX ICUXO(PU3NUECKIX OCOOCHHOCTEH.



— Npu HEOOXOAMMOCTH WHBAIUAAM U JIUIAM C OrPaHUYECHHBIMH BO3MOXKHOCTSIMU
3JI0POBbSI MPEAOCTABIISICTCS JOMOJHUTEIILHOE BPEeMsl JJIsl MOATOTOBKU OTBETAa HA dK3aMEHE;IPH
MPOBEJICHUU TPOIECIYypPhl OICHUBAHUS PE3yJIbTaTOB OOYYCHHS WHBAJIMIOB U JIMI[ C
OTPaHUYEHHBIMUA BO3MOXHOCTSIMU 30POBbsI MPEAYyCMATPUBACTCS HCIIOIH30BAHUE TEXHUYCCKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3H C HX HHIUBUIYaTbHBIMH OCOOCHHOCTSIMH;

— TIpY HEOOXOAMMOCTH IS O0YYAIOIIMXCS ¢ OTPAHUYCHHBIMU BO3MOXHOCTSMH 3I0POBbS
U UWHBAIUAOB IMpOIEaypa OLCHUBAHHS pE3yJbTaTOB OOYYCHHS [0 JUCIUILUIMHE MOXKET
MIPOBOJMTHCS B HECKOJIBKO JTAIOB.

[lporienypa oOlleHMBaHUS pE3yJbTAaTOB OOyUYEHHS WHBAIWIAOB W JIMIl C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMH  3[IOPOBbSl 110 JIUCHUIUTUHE (MOMAYNIO) TIpEAyCMAaTpPHBAET IPEIOCTABICHHUE
uHpopmanuu B (opmax, aganTHPOBAHHBIX K OTPAHMYEHUSM WX 3J0POBbS U BOCIPHITHS
uHpopmanuu:
Jist mu11 ¢ HapyIIeHUSIMU 3PCHUS
— B IIe4aTHOU (hopMe YBEIIMYCHHBIM IIPUPTOM,
— B ()OpME PIIEKTPOHHOTO JIOKYMEHTA.

JJist U1 ¢ HAPYIIICHUSMU CITyXa:

— B IIe4aTHOM opme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.

J1J1st 11 ¢ HapYIICHUSIME ONIOPHO-IBUTATEIILHOTO amapara:

— B IIeyaTHou Qopme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN IepevYeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBHCHUMOCTH OT KOHTHHI€HTA00yUJarOIIHXCSI.

5. Ilepevyennb yueOHON JTuTEpaTypPbl, HHPOPMALMOHHBIX PECYpPCOB U TEXHOJIOTH I

5.1. YueOHas auTeparypa

1. Hemunos E.C. 3agauu 1 Bompockl o kBaHTOBOM Teopun TBEpaoro tena. H. Hosropoa: HHI'Y,
1997.

2. [TaBnos I1.B., XoxnoB A.®. ®usuka tBEpaoro tena. H.Hosropoa: HHI'Y, 1993.

3. Amxpodt H., Mepmun H. ®usuka tBEporo Tena. M.: Mup, 1979.

4. [MunnnskoBckuii .M. DnekTpoHsb!I 1 JBIpKH B OTynpoBogHukax. M.: Hayka, 1972,

5. HasbiioB A.C. Teopus TBEpaoro tena. M.: Hayka, 1976.

6. Kutrens Y. KBanToBas Teopus TBEpAbIX Ten. M.: Hayka, 1967.

7. bpanar H. b., KynsOaunnckuit B. A. Ksasuuactuupsl B (u3uKe KOHIEHCHPOBAHHOTO

cocrosaus, M., ®MJI, 2005, 632 c.
8. lNompnane B.A. ®usuka konnencupoBanHoro cocrosiuus / B.A. T'ompaane, JI.C. [Munuyk;

nox pen. H.K. Meiikuna. - Munck: benopycckas nayka, 2009. - 648 c. — Pexum nocrymna:
URL: http://biblioclub.ru/index.php?page=book&id=93309.

9. CuHTe3, CTPYKTYpHBIE ¥ CIIEKTPaJIbHBIE CBOMCTBA aKTHBHBIX KPUCTATMYECKAX MaTEPUAIIOB:
monorpadus. /B.A. HUcaes // Kpacuonap: Kybanckwii roc. yu - T, 2015. - 173 c.
10. bacanaes FO.M. Kpucramnopusuka u kpuctamioxumus / FO.M. bacanaes. - Ke- mepoBo:

KemepoBckuii rocynapctBeHHslii yausepeurer, 2014. - 403 c¢. — Pexxum nocryma: URL:
http://biblioclub.ru/index.php?page=book&id=278304.

5.2. llepuoanyeckas JuTeparypa
Vkasvisaromess neuammuvie nepuoouueckue uzoanus uz «llepeuns newamuvix nepuoouUHecKux
u30aHui, XPaHAWUXCSL 8 gonoe Hayunoii oubuomexu Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snekmpounmnvie nepuodudeckue uz0auus, ¢ YKA3anuem
aopeca caima 1eKmpoHHOL 8ePCUU HCYPHALA, U3 6a3 OAHHBIX, docmyn K Komopbim umeem Kyol'V:

e DBa3sl nanasix kommannu «ct Beroy http://dlib.eastview.com

e Dnekrponnas oubmoreka GREBENNIKON.RU https://grebennikon.ru/

e ScienceDirect — Bexymas nndopmarronsas miardopma Elsevierhttps://www.elsevier.com/
e Hayunas snekrponnas ouodaunoreka (HOB) http://www.elibrary.ru/
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e l3BecTus BeICIIMX y4eOHBIX 3aBeicHHN. Pagnodusuka.

e ludopmaruzanus u cBI3b

e VYcmexu GU3NUECKUX HAYK

e KypHai 3KCIEpUMEHTAIBHOM U TEOPETUYECKON (PU3UKHI

e [Iucema B "XKypHai 3KkcriepuMEHTATLHON M TEOPETUUECKOM Pu3uKu"
e PajnoTexHMKa U IEKTPOHUKA

5.3. HHTepHeT-pecypchbl, B TOM 4YHCJie COBpeMeHHbIe NMpodeccHOHATIbHbIE 0a3bl
JAAHHBIX U MH(POPMAIHOHHBIE CTIPABOYHBIE CHCTEMbI
J1eKTPOHHO-0ubInoTeuHbIe cucTembl (IBC):
1. DBC «FOPAMT» https://urait.ru/
2. DbC «YHUBEPCUTETCKA 1 BUBJIMOTEKA OHJIAVH» www.biblioclub.ru
3. OBC «BOOK .ru» https://www.book.ru
4. ObC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

Ipodeccnonanbubie 6a3bl JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansr m3narenbcrea Wiley https://onlinelibrary.wiley.com/
Hayunas anextponnas 6ubmmoreka (HOB) http://www.elibrary.ru/

6. IloaHOTEKCTOBBIE apXMBBI BEAYIIUX 3aIIaJHBIX HAYYHBIX )KyPHAJIOB Ha Poccuiickoi
atTgopme HaydHbIX xypHaaoB HOMKOH http://archive.neicon.ru

7. HaumonanbeHas 35eKTpoHHass OuOIMoTeKa (JOCTYN K DJIEKTPOHHOU OMOIHOTEeKe
auccepranuit Poccuiickoit rocynapcrsennoit onbnuorexu (PI'B) https://rusneb.ru/

8. Tlpesunentckas oubmuoreka uM. b.H. Enprmna https://www.prlib.ru/

9. DnextponHas koyuekius Oxchopackoro Poccutickoro ®onga

https://ebookcentral.proguest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.htmi

12. Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks:_https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. YuuBepcurerckas nHpopmarronnas cucrema POCCUSA http://uisrussia.msu.ru

g~ own

HNupopmanoHHbIe CIPABOYHbIE CHCTEMbI:
1. Koncynprant [Imtoc - cipaBouHast mpaBoBas cucteMa (JOCTYI 110 JIOKAJIbHOU CeTH C
KOMITBIOTEPOB OMOITUOTEKH )

Pecypchl cBOGOIHOTO T0CTYNA:
1. AwmepuKaHCKas mareHTHas 0a3a maHHbIx http://www.uspto.gov/patft/
2. TlonHble TeKCTHI KaHAACKUX AMCcepTarmii hitp://www.nlc-bnc.ca/thesescanada/
3. KwubepJlenunka (http://cyberleninka.ru/);
4. MMHHUCTEpPCTBO HayKH M BbIcIIero oopazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

5. ®denepanbHbiii mopran "Poccuiickoe odOpasoBanue" hitp://www.edu.ru/;

6. Hudopmanmonnas cucrema "ExrHOe OKHO J0CTyma K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas kosexius udpoBbIX 00pa3oBaTelbHbIX pecypcoB http://school-



https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/

collection.edu.ru/ .

8. @enepanbHblil IEHTP UHPOPMALIMOHHO-00PA30BATEIILHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoext I'ocynapcTBEHHOro MHCTUTYTA pycckoro si3bika nMeHu A.C. Ilymkuna
"O6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uHpopmannonHsii mopran "Pycckuit si3eik" http://gramota.ru/;

11. Cmyx0a TeMaTHYeCKHX TOJKOBBIX ciioBapei hitp://www.glossary.ru/;

12. Cnosapu u sHImKIoneuu http://dic.academic.ru/;

13. OO6pa3oBarenbpHbIN opTan "Yueba" http://www.ucheba.com/;

14. 3akonorpoekT "O6 obpazoBanuu B Poccutickoit @enepamnuu’. Bormpocsl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

Co0cTBeHHBbIE JIEKTPOHHbIE 00pa3oBaTe/ibHbIe M HHGopMaunoHHbIe pecypcbIKyol'Y:
1. Cpena MOAyJIBHOTO AMHAMU4ecKoro oOyuenus http://moodle.kubsu.ru

2. ba3a y4eOHbIX [UIAHOB, y4eOHO-METOIMIECCKUX KOMIUIEKCOB, MyOIHKAIIU 1
koHpepenmmii http://mschool.kubsu.ru/
3.  bubnmoreka HHMOPMAIMOHHBIX PECYPCOB Kadeapbl HHPOPMAIIMOHHBIX0OPA30BaATEIbHBIX

_ texHosoruit hitp://mschool.kubsu.ru;

4. DnexktpoHHbIN apxuB nokyMmeHToB KyOoI'Y http://docspace.kubsu.ru/

5. DeKTpoHHBIE 00pa30BaTeNbHBIE PECypPCHl Kadeapsl HHPOPMAITMOHHBIX CUCTEM U
TexHousioruii B oopazosanuu Kyol'Y u nayuno-meroguueckoro xypHana "[IIKOJIbHBIE 'OJ1bI"
http://icdau.kubsu.ru/

6. MeToan4yeckue yKa3aHus JJI 00y4alOMIMXCS 110 0CBOCHUIO IV CHUILIHHBI
(Moxyis)

Jlexiusi siBNsieTCss OAHOM M3 (HOpM H3ydEHHUS TEOPETHUECKOro MaTepuaia Mo AUCHUILIINHE. B
X0JI€ JICKIIMOHHOTO Kypca MPOBOJUTCS M3JIOKEHUE COBPEMEHHBIX HAYYHBIX MOJXOJO0B U Teopuid. B
TETpaau Al KOHCTIEKTUPOBAHUS JIEKIIMI HEOOXOIUMO MUMETh TOJIs, TAe MO0 XOAY KOHCIIEKTHPOBAHUS
JIeIA0TCSl HEOOXOMMBbIE TOMETKU. 3aMUCH JIOJKHBI OBITh H30MpaTeIbHBIMU. B KOHCTIEKTE TPUMEHSIOT
COKpAIIeHHE CJIOB, UTO YCKOPSET 3aIUCh.

Bormpocsl, Bo3HuKaromme B X0/1e JIEKIMH, €CIH He 3aJjaHbl Cpa3y, PeKOMEHIYETCs 3aliChIBaTh
HAa TOJIAX U TMOCIIe OKOHYAHUs JIEKIIMU 0OpaTUTHCS 3a pa3bsCHEHUEM K MpernoaBarento. Heo6xoaumo
aKTHUBHO pabOTaTh C KOHCTIEKTOM JICKIIUHU: MTOCIE OKOHUYAHUSIJICKITUH PEKOMEH/IYETCs IEPEeYNTaTh CBOU
3alUCH, BHECTH MONPABKHU U JOTOTHEHUSI.

OmHuM M3 OCHOBHBIX BHJIOB JICSITEIIBHOCTU CTYJEHTA SIBJISIETCS CaMOCTOSITeNIbHas paboTa,
KOTOpasi BKJIIOYaeT B ce0s M3ydeHue JEeKIIMOHHOTO MaTepuana, YUeOHHKOB M Y4eOHBIX MOCOOUH,
MOATOTOBKU K BBIMOJHEHHUIO JTAOOPATOPHBIX pabOT U O(OPMIICHHIO TEXHHUYECKUX OTYETOB IO HUM, a
TaK K€ MOATOTOBKH K MIPAKTUYECKUM 3aHATUAM U3yUYEHHUEM KPATKOW TEOPUU B 33JlaYHUKAX U PEIICHUU
JOMAITHUX 3aJaHuii. MeToanKa CaMOCTOATENbHOW pPa0OThl MPEABAPUTEIBHO Pa3bICHICTCS
MpernoaaBaTeNieM U B MOCIEAYIOIMIEM MOXET YTOUHATHCA C YYeTOM WHAMBUAYAIbHBIX 0COOEHHOCTEU
CTYyZIGHTOB. Bpemss W MecTO caMOCTOSTEIhbHON pabOThl BHIOMPAIOTCS CTYACHTAMH II0 CBOEMY
YCMOTPEHHIO TIJIAHUPOBAHHE BPEMEHHM Ha CaMOCTOSTENbHYIO paboTy, HEOOXOAMMOTO Ha H3y4eHUE
HACTOSIIICH JTUCIUIUINHBI, CTYIEHTaM JIy4IlIe BCETO OCYIIECTBIATh PAaBHOMEPHO Ha BECh CEMECTp,
MpeayCMaTpuBas MpU 3TOM PETYJISIPHOE MOBTOPEHUE IPONUIEHHOTO MaTepHaa.

CamocrosTenpHyI0 paboTy HaA AWCIUIUIMHOW CJIeNyeT HAauYWHATh C W3YyYEHUs MPOTPamMMBI,
KOTOpasi COACPKUT OCHOBHBIE TPEOOBaHUS K 3HAHUSIM, YMEHUSM U HaBbIKaM o0ydaeMbIx. O0s13aTeIbHO
CJenyeT BCIIOMHUTHh PEKOMEHJIAIUK TPETIoAaBaTelsl, TaHHbIC B XOJI€ YCTAHOBOYHBIX 3aHATHH. 3aTeM
clenyeT MPUCTYNaTh K M3YYEHUIO OTAENbHBIX pa3elioB U TEM B MOPSAKE, NPEIyCMOTPEHHOM
nporpammoii. [lonyuuB mpeacraBieHrHe 00 OCHOBHOM COJAEP)KAaHHUU pasfieia, TeMbI, HEOOXOIUMO
W3YYUTh MaTepHal Mo TeMe, U3JI0KEHHBIN B yueOHuke. L{enecooOpa3Ho cocTaBUTh KpaTKUN KOHCHIEKT
WIH CXEMY, OTOOPaXKaroIIyt0 CMBICT U CBSI3M OCHOBHBIX TMOHSATHI TAHHOTO pa3jiesia U BKIIOYCHHBIX B
Hero TeM (wiu 6oiee MPOAYKTHBHO — JOTIOTHUTH KOHCIICKT JICKITUH ).

OO0s13aTeNBHO CIEAYET 3aMKMChIBATh BO3HHKIIKME BOMPOCH], HA KOTOPHIE HE yIajoCh OTBETUTHh
camocrosTenbHo. Heo0XoauMo M3y4yuTh CHHCOK PEKOMEHJIOBAaHHOM JUTEpaTyphl U yOeauThCs B e
HAIMYUU B TUYHOM ITOJTH30BAHHUH WIIH B TIOJPA3ICTICHUSIX OMOTUOTEKH B OYMaKHOM HIIU DJIEKTPOHHOM
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BUjIe. BCro OCHOBHYIO y4eOHYIO TUTEpaTypy KellaTeIbHO U3ydaThC COCTABIICHUEM KOHCIIEKTa. UTeHue
JUTEPATypPhl, HE COMPOBOXKIAAEMOE KOHCIIEKTHPOBAHHEM, MaJI0 Pe3yJIbTaTUBHO. llenb HamucaHus
KOHCIICKTA 10 JIUCIUTUINHE — CPOPMUPOBATH HABBIKH TIOTIOUCKY, 0TOOPY, aHATHU3Y U (OPMYITUPOBAHUIO
y4eOHOro MaTepuana. T HAaBBIKKA 00S3aTeIBHBIIIA JII0OOOT0 CIEIUAINCTA C BBICIIIMM 00pa3oBaHHEM
HE3aBHCHUMO OT BRIOPAHHOTO HAIPABJICHHSI.

Hanucanme KoHCHEKTa MOJKHO OBITH TBOPYECKUM — HYKHO HE IEPENHCHIBATH TEKCT U3
HUCTOYHUKOB, HO TMBITAThCS KPAaTKO H3JIaraTh CBOMMH CJIOBaMH COJICp)KaHUE OTBETa, IPH 3TOM
MaKCUMaJIbHO €r0 CTPYKTYpUPYS M HUCIOJIB3Yys CHMBOJBI M YCJIOBHBIE 0003HauYeHHs (B 3ToM Bam
IIOMOT'YT BOIIPOCHI BBIHOCHMBIE Ha 3a4ETHOE TECTHPOBAHME M dk3aMeH). KonmupoBaHue U 3aydyrnBaHue
HEOCMBICIICHHOTO TEKCTa TPYJOEMKO M IO OOJIBIIIOMY CYeTy HE HMMEeT II03HaBaTeIbHOU |
MpaKTU4eCcKod 1eHHocTH. [Ipu paboTe Haj KOHCIEKTOM O0S3aTeNbHO BBISBISIOTCS W OTMEUAIOTCS
TPYIAHBIC JUIS CaMOCTOSATEIBHOTO M3y4YEHHUS BOMNPOCH, C KOTOPBIMH YMECTHO OOpaTHTBCI K
MPETOAABATEIIO MIPH MMOCCIIEHUH 3aHATUN M KOHCYIbTAINi, THO0 B MHANBHIYAILHOM TOPSIKE.

[Ipu yTeHuMn y4eOHOW M HAYYHOH JIMTEPATyphl HEOOXOJAMMO BCET/Ia CICIUTHh 32 TOYHBIM U
MOJIHBIM ITOHUMAHUEM 3HAYCHUS TEPMUHOB H COJICPKAHMS TIOHATHH, UCTIOIB3YEMBIX B TEKCTE. Beerna
CJIEAyeT YTOYHSITh 3HAYCHUS 110 CJIOBAPSIM WIIA SHIUKIIONICAHSIM, TIPU HEOOXOMMOCTH 3alUChIBATh.

B ocBOoGHMM NHMCHHIUIMHBI WHBAIAIAMU M JIHIAMHA C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbsl  OOJNBIIOE 3HAYCHHE HKMEET WHAMBHAyalbHas ydeOHas paboTra (KOHCYJIbTaIlMHM) —
JIOTIOTHATEIIFHOE Pa3bsICHEHUE YIeOHOT0 MaTepuara.

WupuBuayanbHble  KOHCYJIBTAlMM [0  MPEAMETY  SBISIFOTCS — BaXHBIM  (pakTopom,
CIIOCOOCTBYIONUM HWHJWBHIyaIU3allud OOyYEHUS M YCTAHOBJICHHIO BOCIHUTATEIIBHOTO KOHTAKTa
MEX/Ty MPEToaBaTeieM U 00y4atoNIMMCsl MHBATUIOM WJIH JIMIIOM C OTPAaHHYCHHBIMH BO3MOYKHOCTSIMH
3JI0POBBSI.

7. MartepuajibHO-TeXHMYecKoe ofecreyeHne 1o AUCHHIINHE (MOYJII0)

ITo Bcem Buam y4eOHOMN AESITEILHOCTH B paMKaxX JHUCHUIUIMHBI HMCIIONb3YIOTCS ayIUTOPUH,

KaOMHeTH! U 1a00paTOpuH, OCHAILIEHHbIE HEOOXOAUMBIM CHEIUATIN3UPOBAHHBIM U JJAOOPATOPHBIM
00opynoBaHUEM.

IIpu 3anmonmHeHMH TaONUIBl YYUTHIBATh BCE BHJIbI 3aHATHI, MPEIYyCMOTPEHHBIE Y4eOHBIM
IUIAaHOM IO JIaHHOW JUCHMILIMHE: JIEKLUH, 3aHATHS CEMUHApCKOro THUMA (MPaKTHYECKUE 3aHATHS,
nmabopaTopHble pabOThI), a TaK)Ke KypCOBOE MPOCKTUPOBAHHUE, KOHCYJIbTAIMH, TEKYIIUA KOHTPOJIb U
IPOMEXYTOUHYIO aTTECTaIHIO.

HaunmenoBaHue crnienuaibHBIX
MOMEILEHU

OcCHAaIIEHHOCTE CHENHATBLHBIX
MMOMENIEHU I

IlepeueHb JTMIIEH3MOHHOTO
MPOrpaMMHOTO 00eCTIeUeHHUs

'Y4eOHble ayauTOpUN A5 Mebenb: yaeOHast meberb [IporpammHoe  oOecriedueHue B
MIPOBEACHUS 3aHATHH JICKIIMOHHOTO | eXHUYECKHe CPEICTBA OOYUCHUA:  [paMKax  NPOTPaMMbl  KOMITAHUH
tuma 300C, 201C, 227C, 114C, 209  pkpaH, IPOEKTOP, KOMIIBIOTEP Microsoft “Enrollment for Education
C,315C Solutions” It
KOMIIBIOTEPOB u CepBepoB
Kyb6aHckoro rOCyJapCTBEHHOTO
YHHBEPCHUTETa M €T0 (PHUIIHAJIOB,
AHTHBHpYCHAS 3amuTa

(busnyeckux pabo4yMx CTaHOUN W
cepepos: Kaspersky Endpoint
Security IS OusHeca -
Crangaprasiid Russian Edition.

'Y4eOHbIe ay JUTOPUH IS
[IPOBEEHUS 3aHATUN
CeMHUHapCKOr0 THIA, IPYIIOBBIX U
WHIUBHUIYaJIbHBIX KOHCYJIBTALUH,
TEKYIIEro KOHTPOJIS U
MpOMeXyTouHOH aTTectamuu 227C,
114C, 209 C,315C, 133 C

Mebenb: yueOHas Mebenb

TexHU4IEeCKHE CpeCTBA O0YIEHHS:

PKpaH, MPOEKTOP, KOMITBIOTED
OG6opynoBaHue:

OneparronHas cucrema MS
Windows.

OducHBII TakeT NPUIIOKESHUH
MicrosoftOffice.

Cuctema MATLAB

Jiis caMocTosATeNbHOW PaboThl 00YUAIOMIMXCS MPETyCMOTPEHBI MTOMEIEHHUS, YKOMITJICKTOBAaHHBIC
CIIECIUATIM3UPOBAHHON MeO0eNbl0, OCHAIICHHBIC KOMITBIOTEPHOW TEXHHUKOM C BO3MOXKHOCTBIO
noJKIItoueHus: K cetn «MHTepHEeT» u 00ecredeHneM JOCTyMNa B AJIEKTPOHHYIO MH(OPMAIIMOHHO-



00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

HaumeHoBaHMe TOMEIISHUM JIJIs
CaMOCTOSTENILHOM PaboTHI

OcHalIeHHOCTh TOMELIEHUH IS
CaMOCTOSATENIbHON paboThI

HepequL JIMIOCH3HUOHHOI'O
MMPpOTrpaMMHOTO obecrnieueHust

3ax HayuHoit 6ubimoTexn)

MeOeJIn: KOMITBIOTEPHBIE CTOJIBI
OOopynoBaHUE: KOMITBIOTEPHAS
TEXHHMKa  C MOJIKIIOYCHHUEM K
nH(pOpMaMOHHO-
KOMMYHUKAIIMOHHON CeTH
«lHTEpHET» WM JIOCTYIOM B
PIIEKTPOHHYIO nHpopMannoHHO-
00pa30BaTEIHHYIO cpeny
0Opa3oBaTenbHOll opraHu3anuu, Beo-
Kamephl, KOMMYHHUKAIHOHHOE
o0opyIoBaHUE, o0ecrieunBaroIiee
IOCTYII K CEeTH MHTEpHET(IIPOBOHOE
COCIHEHUE u GecripoBoIHOE
COe/IMHEHHE T10

rexaosiorur Wi-Fi)

oOygarormuxcst oOyJaromuxcs
IMomemnienne nans caMocToSITeNbHON [Mebens: yueOHast MmeOenp Kommekt [[Iporpammuoe  obecmeuenne B
padoOTBl O0YydYaroIIMXCs (UUTaNIbHBIA CIENMATU3UPOBAHHON [paMKaX  HPOrpaMMbl  KOMIAHHH

Microsoft “Enrollment for Education

Solutions” JUTSt
KOMIIBIOTEPOB u CepBEpOB
Ky06anckoro rOCYAapCTBEHHOTO
VHUBEPCUTETa W €ro (puiamasos,
IAHTUBHPYCHAs 3ammra
¢du3pudecknx pabounx CTaHIUH U
cepsepoB:  Kaspersky  Endpoint
Security I ousHeca —

Crangaptasiii Russian Edition.

ITomeleHue s caMOCTOSATENBHON
paboTsl oOy4aronuxcs (aya.207C)

Mebenb: yaeOHas mebens KoMrurekt
CreUaT3uPOBAHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
O0opynoBaHUE: KOMITBIOTEPHAS
TEXHHKa  C MOJIKIIOYCHHUEM K
nH(pOpMaLMOHHO-
KOMMYHHUKAIlUOHHON CEeTH
«aTepHeT» M JOCTYIIOM B
PIIEKTPOHHYIO nH(pOpMAIMOHHO-
00pa3oBaTEIbHYIO cpeny
00pa3oBaTeNbHONM OpraHu3aIuu,Beo-
Kamephl, KOMMYHHKAI[HOHHOE
o0opyIoBaHUE, obecrneunBaroIee
IOCTYI K CeTH MHTePHET(IPOBOIHOE
COe/IMHEeHHNEe U
0ecCrpoOBOJTHOE  COEIUHEHUE
rexunoaorur Wi-Fi)

nmo

[MporpammuOe obecrieyeHme B
[pPaMKax  TpOrpaMMbl  KOMIAHHUU
Microsoft “Enrollment for Education
Solutions”

ISt
KOMITBIOTEPOB u CepBEpOB
Kyb6anckoro rOCYAapCTBEHHOTO
YHUBEpCHTETa U €ro (HINAaJOoB,
AHTHBHUpYCHA 3aluTa
(u3ndecknx pabodMx CTaHOUH U
cepsepoB:  Kaspersky  Endpoint
Security ISt OousHeca —

Crangapraeiii Russian Edition.




