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1 Hesm 1 3a1auM U3yYeHU s TUCHHUILUIHHBI (MOIYJIA).
1.1 Ilean ocBoOeHUs TUCHHUILJINHDI.
VYyebnas aucnuiimHa «JI[FOMUHECIIGHTHBIE CBOWMCTBA KPHCTA/UIOBY» CTABUT CBOEH IIEJIBIO
W3y4YeHUE JIFOMHUHECICHTHBIX CBOWCTB KOHJCHCHPOBAaHHBIX cpei. M3ydaroTcs MexXaHH3MBbI
(GbopMUPOBAaHUS TEHTPOB JIFOMHUHECIICHIIUM, CXEMBI PACIICIUICHUS W CTPYKTypa YpOBHEH st
MIPUMECHBIX HOHOB MIEPEXOAHBIX METAIOB U PEIKO3EMEIbHBIX AJICMEHTOB.

1.2 3agauu AUCHUILINHDI.
OcHOBHBIE 33/1a4¥ TUCIUIUIMHBI — O0y4YeHHE aCUPAHTOB METOJAM pacueTa W aHalu3a
ONTHYECKUX CIEKTPOB MPUMECHBIX HOHOB B KOHJCHCUPOBAHHBIX CPE/Iax, a TAKKEe O3HAKOMIICHHE
C COBPEMEHHBIM COCTOSTHUEM MPOOITIEMBI.

1.3 MecTto aucuumIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM

NPOrpamMMmBsl.

Jucnunnuza «JI[FOMHHECLIIEHTHBIE CBOMCTBA KPUCTAJUIOB» OTHOCUTCS K BapUaTUBHOMN
yactu bioka 1 "dQucturmuael (Moaynu)" yueOHoro miuana Hampasienus 03.06.01 — duszuka u
actponomus HanpasiieHHOCTH 01.04.07 ®dusunka KOHAESHCUPOBAHHOTO COCTOSHHUS.

J1J1g ycreniHoro oBJaieHus MaTepuaioM Kypca He0OX0JMMbI 3HAHHS U3 aTOMHOM (DU3UKH,
KBaHTOBOI MEXaHUKH, TEOPUU CUMMETPUHU, B TOM UHUCIIE TEOPUU IHUCKPETHBIX U HEMPEPBIBHBIX
CPYIIIL.

14 IlepeyeHb MuIaHUPYEMBIX Pe3yJbTATOB 00yUYeHUS 10 JUCIHUIIMHE
(M0ayJ110), COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHHSA

00pa3oBaTeIbHOI MPOrPaMMBI.

N3yueHne JaHHOM yueOHOM TUCIMITIIMHBI HalIPaBIeHO Ha (JOPMUPOBaHKE Y O0yUarOIIUXCS

KOMIIETEHIIU I
No NHnekc Conepxanue B pe3ynbpraTe u3yueHus: yaeOHON AUCHUTIIMHBI
| KOMIICTEHIL KOMIIETEHIUH (MK oOyyJaronuecs: JOJIKHBI
' Ui e€ ya-
3HATH yMeThb BJIA/IETh
CTH)
1. | IIK-1 TOTOBHOCTBIO TEPMHUHOJIOTHIO | BHIOMpATh, KOMIIBIOTEPHBIM
BBIOMpATB, U OIIPENEJICHUS | OCBAauUBAaTh A | 1 METOJAMU
OCBaMBaTh 1 | pusnueckux COBEpILICHCTBOBAT | pacuyera
COBCPIICHCTBOBATD | geyyyny, b METO/Ibl | TTapaMETPOB,
MCTOZIBL XapaKTEPU3YIOL] | DKCIIEPUMEHTAIbH | XapaKTEPU3 YOI
BBIpAlUBaHUSA U
170.¢ oro U | ux
UCCIIEI0BAHNS
CIIEKTPAJIbHBIE | TEOPETUYECKOTO CIIEKTpaJIbHbIC
KpHUCTAJIJIOB ., .
CBOMCTBA HCCIEeN0BaHUs CBOICTBa
KpHUCTAJIJIOB KpHUCTaJJIOB KpHUCTAJIJIOB




2. | IIK-2 BJIaICHAEM KJaccu(UKaLuIo | BEIOUPATD,
TCOPECTHICCKHUMH H | KpUCTAJUIMYECK | OCBAaWBaTh "
SKCIEPUMCHTAIIBHBL | yx coeqUHEHUN | COBEPLIEHCTBOBAT
Mu METONIAMH | i 6cOGEHHOCTH | b METO/IBI
HCCACAOBAHNA ux JKCIIEPUMEHTAIbH
IIPUPOJIBI

CHEKTPaJIbHBIX | Or'0 u
KPUCTAJTIMYECKUX U .

CBONCTB TEOPETHYECKOTO
aMop(HBIX
BELIECTB B TBEPAOM HCCIIEROBAHMA
- KHIKOM KPHUCTAJIJIOB
COCTOSTHUSAIX "
WU3MEHEHHUS UX
CBONCTB npu
Pa3IUYHbIX
BHEUTHUX
BO3JICUCTBUAX

METOJaMH
KOMIIBIOTEPHOTO
MOJEIUPOBAHHUS
CHCKTpaHBHLIX
CBOMCTB
KPHUCTAJJIOB

2. CTpyKTYypa M coepkaHue TUCHMUILINHBI.
2.1

Pacnpenesienue Tpy10€éMKOCTH JUCHUILIMHBI 10 BUAaM padoT.

Ob6mas Tpy10EMKOCTh JUCIUILIMHBI cocTaBmsieT 3 3au.ef. (108 yacoB), ux pacnpeneneHue

10 BUZaM paboOT MPEACTaBICHO B TaOJIHIIE

Bun yuebHoit paboThl Bcero Kypcor
4acoB (dachr)
3
AyauTopHbIe 3aHATHSA (BCEro): 44 44
3aHATHUSA JEKIIMOHHOTO TUIIA 8 8
JlaGopaTopHblie 3aHITHS 18 18
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI, MPAKTUYECKUE 18 13
3aHATHUSA)
CamocrosiTesbHast padoTa, B TOM 4HcJIe: 32 32
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNIOB 22 22
CamomnoaroroBka 10 10
KouTtpoJn: 32 32
IToaroToBka K 3K3aMeHy 32 32
O01mas Tpy10eMKOCTh qac. 108 108
3a4. efl. 3 3

2.2 CTpykKTypa AUCHUIIMHBI:

Pacnpe;[eneHHe BHU0B y‘-IC6HOI71 pa6OTBI H UX TPYAOCMKOCTH I10 pa3aciiaM AUCHUIIIINHBI.

Pazgensl AUCHUIIIIMHBI, U3y49aCMBbIC Ha 3 Kypce

Ne HaumenoBanue paznenon

KoymuecTBo yacoB

AynutopHas

Bcero
pabora

BHeayauTopHas
pabora




J | II3 JIP CP
1 2 3 4 5 6 7
1. |OcHOBBI aTOMHOW CHEKTPOCKOIHNH 13 - 2 4 7
2. |OcHOBHBIE IPEACTABICHIS TEOPUH TPYIIIT 5 2 2 - 1
3.  |Teopust KpUCTALTHISCKOTO OIS 2 2 - 1
4.  |DNIeKTPOHHO-KOJIEOATEILHOE B3aUMO/ICHCTBUE 2 - - 1
5. |Oddexts SAna-Temnepa 2 2 - 1
6. |JlromuHECLEHIIMS NPUMECHBIX HOHOB B KPUCTAJLIAX 3 - 2 - 1
7 CIeKTpOCKOIHS PEAKO3EeMENBHBIX aTOMOB B KpHUCTalIax| 3 - 2 - 1
CrieKTpOCKOMUS BO BHEIIHUX MOJISIX 11 - 2 4
9. |LleHTpbl OKpackH B LIEJIOYHOTATOUAHBIX KPUCTAIIIAX 14 - 7
10, OCHOBBI KHUHETHUKH JIFOMUHECIICHIIN 14 - 2
kpuctamiodochopos
Hmoeo no oucyunnune: 8 18 18 32
2.3 Conep:xkanue pa3aeoB JUCHUILIUHBI:
2.3.1 3aHATHA JEKUMOHHOI0 THIIA.
Ne HaumenoBanue Coneprxanue pasjaena Dopma
pasnena TEKYILETO
KOHTPOJIA
1 2 3 4
1 | OcHoBHble mnpenctaBineHus| Oneparopsl cumMMerpuu. Todednass rpymnmna. | KommokBuym
TEOPUH TPYIII [Mopsanox rpynmel. Knaccsr rpynmel. Tabmuma
YMHOXEHHs  rpynnsl.  basuc  rpynmsl.
[IpencraBnenus, 10,4 XapaKTEepPHL.
HenpuBogumeie n
MPUBOJMMBIE  TPEACTABICHUSA.  TOYeUYHBIE
IPYIIIBI  BBICOKOM, CpeOHEd M HHU3KOHN
cuMMmeTpuu. ['pymnmsl OKTa’apa u TeTpa’apa.
UeTtHble 1 HeueTHbIE npeacTaBieHus. [Ipsmoe
[POU3BEICHUE  NpEACTaBICHU.  J[BOMHBIE
CPYIIBl U JBY3HAYHbIE NPEACTABICHUS. Y TJIbI
Dlinepa.
2 [Teopwus xpuctaumueckoro [Kpucrammmaeckoe mosne. Craboe u cuinbHOe [KOIOKBUYM

T10JI1

nosie. IloctpoeHne BOJTHOBBIX (YHKIMH U3
cooOpaxkeHH! cuUMMeTpuu. d->IeKTpoH B
KyonueckoM mnose. Cuina KpHUCTaJUIMYECKOTO
nonia. [lome B oktaspe, kyOe, TeTpa’ipe.
MHOT02JIEKTPOHHBIE aTOMBI; WX BOJHOBBIC
(YHKIIUU B TPUOJIMKEHUH CUIIBHOTO U CJ1aboro
nonsi. CriuH-OpOWTaIbHOE B3aUMOJICHCTBHUE B
KpucTaTnieckom mose. Jluarpammer TanaOe-
Cyrano u wu3nombl Ha Hux. Crexrpsl
MPUMECHBIX aTOMOB T'PYIIIIHI JKeJIe3a.




JJIeKTpOHHOKOJIe0aTenbHOe |AinabaTudeckoe npubimxenue. KomanokBuym
B3aUMO/ICHCTBUE bopHOmnnenreiimepoBckasi 3amuch BOJIHOBOM
(b yHKIIMH SIEKTPOHOB U snep. Kiaccuueckuid,
MOJTYKJIACCUYECKUH W KBAaHTOBBIM TPUHITUI
Ddpanka-Konmgona. [Ipubmmwkenne Konmona.
KBaswmimHeuaTelie 3JIeKTpOHHOKOIe0aTeIbHbIE
CIIEKTPhI TPUMECHBIX aTOMOB. bechoHOHHBIC
muHuu. PacmpeneneHne WHTEHCHUBHOCTEH B
PIIEKTPOHHOKOJIEOATEIIbHON noJioce.
JlokaabHBIC, KBa3WJIOKAJIbHBIE u
KPUCTAJUTMNYECKUE KOJIeOaHMsI.
Daxtop Jlebas-Yomiepa.

DddexTrl Ana-Temnepa Teopema  Sna-Temnepa.  BzaumopeiictBue [KosmokBuym
BBIPOKJIEHHOTO 3JIEKTPOHHOTO COCTOSIHUSL C
BBIPOXKJIEHHBIMH KoyiebaHusmu. [loBepxHocT
agradaTudeckoro norennuana. CTaTuyecku u
muHamuuecknii 3pdekrer AnaTemnepa. Poib
ciy4aiiHbIX Jnedopmanuid. SIHTeIepoBCKUE
[PACLIEIUICHHS 110JI0C B ONTUYECKHUX CHEKTpax.
DakTop BUOPOHHOU PELYKIIUU.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.

Haumenosanue Dopma
pasnena Temaruka npakTUYECKUX 3aHIATHH (CEMUHApPOB) TEKYLIETO
KOHTPOJISI
2 3 4
OcHOBBI AtoMm Bopopoma. BomHoBbelie ¢yHkiMM U ypoBHHM|Pemenue 3amau
aTOMHOM sHeprun. Oneparop yrioBoro MomeHTa. Oneparopsl
CHEKTPOCKOIIUU MOBBIIIEHUSI W TOHWXEHHA. KBaHTOBBIE umcCIa.

Bonopononono6usie aromsl. CruH-OopOUTaIbHOE
B3auMoeiicTBue. MHOTO31€KTPOHHBIE aTOMBI.  LS-
U JJ- CBsI3b. DKBUBAJICHTHBIE 2JIEKTPOHBL. BOIHOBBIE
(GyHKIIUY KOHPUTYpaIlluu SKBUBAJICHTHBIX JEKTPO-

HOB. Marpuunsie 3JIEMEHTHI OJIHO- u
JIBYX3JIEKTPOHHBIX OIepaTopoB. [Tapametpsr
ANEKTPOCTATUYECKOIO B3aNMOECHCTBUSA

OcHOBHBIE Onepatoppl  cumMmerpun. Touewnas  rpymma. | Pemenue 3aga4d

MIPEACTaBIICHUSA [Topsimox rtpymmel. Kiaccer  rpynmel.  Tabmuna

TEOPHH TPYIIII YMHOKEHHS TPYIIIIBIL. basuc TPYIIIBL.

IIpencraBnenus, ux xapakrepsl. HempuBoaumelie n
MIPUBOJAMMBIE TIPENCTABICHUs. TOUYedHBIE TPYIIBI
BBICOKOH, CpeHEH U HU3KOW CUMMeETpUHU. I pymmsl
OKTa’apa U TeTpadapa. UYUeTHble U HEYETHBIC
IIPEICTABIICHHUSL. IIpssmoe IIPOU3BEICHUE




npeacTaBieHui. JI[BoWHbIE TPyNIbl U JBY3HAYHBIE
IpeJcTaBieHus. YTIibl Diliepa.

Teopus
KPUCTAIITNYECKOTO
noJist

Kpucrannuueckoe nose. Cnaboe u cuiabHOE IOJIE.
[Toctpoenue BOTHOBBIX (DYHKUIMU U3 COOOpa>KeHUI
cummMmeTpuu. d-35eKTpoH B Kyouueckom nose. Cuna
Kkpuctasueckoro mnojis. Ilome B okxTaspe, kyoOe,
TeTpadape. MHOTORJIEKTPOHHBIE  aTOMBI;  HX
BOJIHOBbIE (DYHKUIUU B MPUOIMKEHUH CUIBHOTO U
cinaboro nosnsa. CrimH-opOUTaIBLHOE B3aUMOICHCTBHE
B KpucrajmyeckoMm moje. Juarpammber TanaOe-
Cyrano u uznombl Ha HUX. CHEKTpbl MPUMECHBIX
aTOMOB T'pYIIIIbI JKEJe3a.

Pemenue 3agau

D dexTor
SuaTemnepa

Teopema Sua-Tennepa. Bzaumoneiicteue
BBIPOXKJIEHHOTO  DJIEKTPOHHOTO  COCTOSIHUSL €
BBIPOXKJIEHHBIMM  KojeOanusamu.  IloBepxHocTu
agnabarudyeckoro moreHnuana. Cratudeckuid u
nuHamuueckuit  >@dextel  SAna-Temnepa. Poib
CIIy4aHBIX nedopmarui. SH-TennepoBcKue
pacIleIUIEHUs] T0JOC B  ONTHYECKHX CHEKTpax.
dakTop BUOPOHHOM peTyKIMH.

Pemenue 3agau

JIromuHecieHHA
IIPUMECHBIX HOHOB B
KpHUCTaJuiax

Cuna ocumiuATOpa U BpeMs KU3HU U31y4aTeIbHOTO
nepexona. OJEMEHTApHblE M3JIy4aTead U HUX
MYJIbTUILUIETHOCTb. [TonspusoBanHas
JIOMUHECLICHIUA. CkpeiTas AHU30TPOIHS
IIPUMECHBIX KPUCTAUIOB U €€ MpOSABICHUA B
CIIEKTpax  M3JIy4YCHUS. Murpanust  SHEpruu.
OpnHoponHas u HEOJHOPOIHAS IMpHUHA
CIIEKTPAJIbHBIX JIMHUM, PEIAKCAIMOHHOE YIIHPEHUE.
Bepxuranue IIPOBAJIOB. besp3nyuaTenbHble
IIePEX OBl

Pemenue 3amau

CnekTpockonus
PEAKO3EMEIBHBIX
HOHOB B KpUCTaJlJIaX

Paznuynble 3apsA0BbIE COCTOSTHUS PEIKO3EMETbHBIX
aTOMOB B KpHUCTaJUIax. f-f W f-d mepexojsl.
Oco0OeHHOCTH CIIEKTPOB [JBYX- U TpeX3apsIHBIX
COCTOSIHUI P3 HMOHOB. DOTOXUMUYECKHE
npeBpauieHuss B kpucramiax ¢ P3 voHamm.
Kooneparusubie npoueccsl B aHcambiie P3 mMoHOB.
Kooneparusnsiit a3pPexr AnaTemnepa.

Pemenue 3agau




CnekTpockonusi  BO
BHCIHIHUX ITOJIAX

CUMMETpUIHBIA  aClEKT  CHEKTPOCKONMUU  BO
BHEIIHUX TOJAX. DPdexT 3eeMaHa W MarHUTHBINA
UPKYISApHBIA  auxpom3Mm. D¢ddexr Ilrapka mis
LEHTPOCUMMETPUYHBIX U HELEHTPOCUMMETPUUYHBIX
IIPUMECHBIX LEHTPOB. [Ibe30CIEKTPOCKONNYECKUI

addekr.

Pemenue 3agau

IleHTpBI OKpacku B
LIEJIOYHOTaJIOU IHBIX
KpHUCTaJuIax

JBuxkeHue osnekTpoHa B Kpucrauie. Ilomspos.
DJIEKTPOHHBIE TPOLECCHl B  IIEIOYHO-TAIOUIHBIX
KpUCTaJlJIax. Bsaumonencrsue JIIEKTPOHA
IPOBOJUMOCTH ¢ KosebaHusMu. B3aumopelictue
AJIEKTPOHOB  IIPOBOAMMOCTH €O  CTPYKTYPHBIMHU
neexramu. IIpocreifiine 31€KTPOHHBIE LIEHTPbI
OKpacku. F-IIeHTp, ero cHnekTpbl NOIVIOUICHUS U
U3ITy4EHUS.

Bonopononono6uas Mojienp, 31€KTPOH B siiuke. M-
, R- u N-uentpsl. F'-uentp. Bo3myieHHbie 1IEHTpBI
OKpacKH B IIEJOYHOTATIOUAHBIX KpucTtaiiax. F(A)-
LIEHTPbI [IEpBOro U BTOporo tuna. Ilepeopuenranus
F(A)- uenrtpoB. /lplpouHble LEHTpbl OKpacku. H-
ueHTpbl.  Pryrenomo6ueie  wuonet B HII'K.
ABTOJIOKaIU3aKs JABIPOK. ABTOJIOKAJIM30BaHHBIN
HKCUTOH. MexaHM3Mbl paJMallMOHHOIO CO3JaHUS
nedexroB. KuHeTtnka pajnaiiOHHOTO 00pa30BaHUs
ne(eKTOB.

TyHHenbHAs TFOMUHECLEHIMS.

Pemenue 3amau




OcHoBbl knHEeTHKN  |CocTaBlIeHHE MIPOCTEUIINX KMHETHYECKUX
JJFOMUHCCICHIIN N ypaBHeHHﬁ. Pa3r0paHI/Ie JJIOMHUHCCLCHIIUN
kpuctamiodocdopos |kpuctamiopocpopoB, CTaMOHAPHOE COCTOSHHE,

3aTyXxaHUE€ CBEUEHUS MpPU HAIMYAU TMPUMECEH.
Paznmuunnie MEXaHU3MBI B3aHUMOJICHCTBU
IOPUMECHBIX HMOHOB: PpE30HAHCHOE, OOMEHHOe,
pEeKOMOMHALIMOHHOE U JAp. Murpauuss U mnepeHoc
SHEPrUM DIJIEKTPOHHBIX BO30YkneHuid. Dopmyna
®epcrepa-/lekcrepa-I'ananuna JUIsL JIUTIONb-
JTUTIONBLHOTO TepeHoca, e€ 0000menus. Kunernka
MOCJIECBEYCHHUS] W BBIXOJ| JIIOMHUHECLEHIIMH TpU
MepeHOCe SHEPrUu. Y paBHEHUS JIETAILHOTO OanaHca
U uxX o0000meHus. MukpomapameTpbl IepeHoca.
[IpenenbHble  cioydyan ciaboro W CHIIBHOTO
HEKOTEPEHTHOTO B3aMMOJCHCTBUS, CBEPXMUTPALIUSI.
Oco0Oble BHJIBI NTEPEHOCA: KPOCCPEIAKCAIIMOHHOE U
HeJIuHeHHoe B3aumojencTeue. CymMMupoOBaHUE U
pPa3MHOXEHUE 3JIEKTPOHHBIX BO30YKICHUIA
peIKO3eMENIbHBIX HMOHOB. PaszinyHble MEXaHU3MBbl
aHTUCTOKCcOBa mpeobOpazoBanusi MK wusnmyueHus B
BUJIUMBIA CBET. MUIpallUOHHBIE U JPYrH€ CXEMbl
JIa3epOB € MEPEHOCOM SHEPrUU PEIKO3EMETbHBIMU
noHamu.  DoToHHas  J1TaBWHA,  BO3MOKHOCTH
0E€3MHBEPCUOHHOTO YCUJICHUS OIITHYECKOTO
uzinydeHusi. CoBpeMEeHHbIC MPOOIEMbl MU3YUYCHHS U
MPUMEHEHHUS PEIKO3EMEIbHBIX HOHOB B KayeCTBE
30HJIOB  YHOPSIIOYEHHOCTH  PA3IUYHBIX CHCTEM
CBEPXIIPOBOJHUKOB,  OWMOJIOTHYECKH  aKTHUBHBIX
MOJIEKYJ U 1.

Pemenue 3agau

2.3.3 JIaGopaTopHbIe 3aHATHS.

®opmMma
No HanmenoBaHue 1a60paTOpHBIX paboT TEKYIIEro
KOHTPOJIA
1 3 4
1. | Cnekrp nornomenus. 3akoH byrepa. Hapymenus 3akona byrepa. 3akon JIP
Byrepa-Jlam6epra-bepa. ®opmyna CMakysl
2. Brixop momunecuenun. Binsaue peabcopOunu v BTOpUIHON JIP
JIFOMUHECIIEHIIUM Ha BbIXO/I. 3aKOH BaBuiioBa. AHTHCTOKCOBO IaJICHUE
BbIX0J1a. MeTO1bl M3MEpEeHNs BBIX0/1a
3. [MonspuzoBanHas momuHecHeHIUs (MeToabl U3MEPEHUs CTEICHH JIP
nosispu3anuu. [lonspusanys JIOMUHECHEHIIMY IPUMECHBIX LIEHTPOB U
paaua-
IIUOHHBIX Me(hEKTOB B KYOMYECKUX HOHHBIX KPHCTAIIIAX )
4. Kuneruka momunecueHya. MeTosibl U3MEpEHUsI KHHETUKH JIP




3ammra naboparopuoii pabotsl (JIP)
2.3.4 llpumepnasi TemaTuka pedeparoB He npenycMOTpeHO yU4eOHBIM IJIAHOM.

24 IlepeyeHb y4eOHO-METOAMYECKOT0 OOeceYeHUs IJI CAMOCTOSATEIbHOM
padoThHI 00yYAOIIMXCS 1O JUCHUIINHE (MOLYJII0)

[lepedyeHp yueOHO-METOMUECKOTO 00ECTIeUeHHSI JUCIIUILTHHEI
Ne Bun CP IO BBITTOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
1 2 3
1 |CamocrosTenbHOe Meroanuueckue yka3aHMs 110 OpraHU3alUM ayJUTOPHON H
U3y4eHHE Pa3/IeIoB BHEAyJIIUTOPHON CaMOCTOSITENbHONM pabOThl, YTBEP)KJIEHHBIE
2 |Camomnoaroroska kadenpoii  TeopeTndyecko  (QU3MKM M KOMIIBIOTEPHBIX
TEXHOJO0rHi, mpotokoi Ne 9 ot «14» mapra 2017r.

Y4eOHO-METOIUYECKHE MaTepHalibl Al CaMOCTOATEIbHOW padoThl OOydaroluxcsl U3
YHCiIa MHBAIKMJOB U JIMII C OFPaHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocTasnsiorcs
B (JopMax, aJanTUPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbS U BOCIPHUATHS HH(OPMALIUH:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B I€4aTHOW (hopMe YBEIMICHHBIM MIPUPTOM, — B POpPME DIIEKTPOHHOTO JTOKYMEHTA.

JInst 1L ¢ HapyIICHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO JIOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeuyeHb MOXKET ObITh KOHKPETU3UPOBAaH B 3aBUCHMOCTH OT KOHTHHIECHTa
o0ydJaronuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.
[Tpu peanuzanuu yuyeOHON pabOTHI MO OCBOEHUIO Kypca HCIOJB3YIOTCS COBPEMEHHBIE
00pa3zoBaTebHbIC TEXHOIOTUH:

. MH(}OPMaLlMOHHO-KOMMYHHUKAIIUOHHBIE TEXHOJIOTUH; a
UCCIIeI0BAaTEICKHE METO/IbI B O0YUCHHUU;
. npobiaeMHoe 0OyueHHe.

YcnenHoe OCBOGHHME MarepHalia Kypca NpeanojiaraeT OOJNBIIYI0 CaMOCTOSTEIbHYIO
paboTy aCIUPaHTOB M PYKOBOJACTBO 3TOM pabOTOM CO CTOPOHBI MPEIMO aBaATENICH.

I/IHTepaKTI/IBHBIe TEXHOJIOTHUH, UCITIOJIB3YEMBIC ITPHU U3YUYCHUN JUCHUIIIIMHBI

Kypc Bun 3ansaTus Hcnonb3yemple HHTEPAaKTUBHBIE KomnuecTBo vacos
(JI, ITP, JIP) 00pasoBaTebHbIC TEXHOJIOTUH
3 JI [Ipe3enranuu nexuuit 4
1IP He npenycmorpeno -




JIP HccnenoBaTenbckue MeETOAbl B OOYYEHUH; 10
npobieMHOe 00ydeHue

Umoeo: 14

HJ’I?I JyaI ¢ OIrpaHUY€HHBIMHU BO3MOKHOCTAMHU 3O0POBbA INPEAYCMOTPEHA OpraHu3aluAa

KOHCYJIbTALIMM C UCIIOJIb30BAHUEM IEKTPOHHOU IMOYTHI.

4. OIIeHO‘{HLIe Cpeacrea AJisl TEKYIIEro KOHTPOJIdA yCII€eBa€eMOCTH U

MPOMEKYTOYHOM aTTeCTALMH.
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4.1 ®oHA OLEHOYHBIX CPEICTB VISl NPOBEJCHHUA TEKYIero KOHTPOJIs.
Bomnpocsl 11 OATOTOBKH KOJLJIOKBUYMY
BonHoBble pyHKIIMM U YPOBHHU 3HEPTUU aTOMa BOJOPO/IA.
OnepaTop yrioBoro MOMeHTa.
CnuH-opOHUTaNBEHOE B3aUMO/ICIICTBHE.
LS-n JJ-cBsi3b.
Toueunas rpymrma.
HenpuBoaumele 1 mpuBOAUMBIE NPEICTABICHUS TPYIIIL.
ToueuHble rpyNIbl BBICOKOW, CPEAHEN U HU3KOW CUMMETPHH.
JIBOMHBIE IPYIIIBI U ABY3HAYHBIE ITPEICTaBICHUS.
Kpucramnmaeckoe noie.
Cuna xpucramumdeckoro nons. I[lone B okTasape, kybde, TeTpasape.
. BonHOBBIE (DYHKIIMHM MHOTOSJEKTPOHHBIX aTOMOB B MPHUOJMKEHHUU CHIBHOTO U CJIa0Oro
KPHUCTAJUIMYECKOTO TOJIA.
. CniuH-opOUTaNBEHOE B3aUMO/ICICTBHE B KPUCTATNINYECKOM IOJIE.
. IIpunuun ®@panka-KongoHa.
. DNEeKTPOHHO-KoJIeOaTeNbHbIe CIEKTPhI IPUMECHBIX aTOMOB.
. Teopema fIna-Tennepa.
. Craruueckuit u nuHamudeckuit 3¢ dextsr Ana-Temnepa.
. Cuna ocumisTopa ¥ BpeMs KU3HU U31ydaTeIbHOr0 Mepexoaa.
. DNeMeHTapHbIE U3ITy4aTeNId U UX MYJIbTUIUIETHOCTD.
. Murparus 3Hepriuu 31eKTPOHHOTO BO30YKICHHS.
. OpHOpOoHAs ¥ HEOAHOPOAHAS IIUPHUHA CIEKTPATIbHBIX JIUHUH.
. be3pI3myuarenbHble IEPEXOIbI.
. Koonepatusnsle nporueccs! B ancambie P3 noHoB.
. CHMMeTpHITHBIN acMEeKT CIIEKTPOCKONINY BO BHEIIHUX IOJISIX.
. O¢¢exr Illrapka s HEHTPOCUMMETPUYHBIX M HELEHTPOCUMMETPUYHBIX MPUMECHBIX
LIEHTPOB.
Dddext 3eemana.
. IIpocreiiime 21€KTpOHHBIE LIEHTPBI OKPACKU
. LIeHTpBI OKpacKu B MIEIIOYHO-TAIONIHBIX KPUCTAUIAX.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEACHHUS MPOMEKYTOYHOM aTTeCTAlluH.
INEPEYEHD BOITPOCOB, BBIHOCUMBbIX HA 3K3AMEH
AToM BostopoJia. BonHOBBIE GYHKIIMU M YPOBHH SHEPIUH.
Omneparop yrinoBoro MoMmeHTa. OniepaTopsl MOBBILIEHUS U TIOHWKEHNs. KBaHTOBBIE uncCIa.
CnuH-opOUTaNIBHOE B3auMOCHCTBHE.  MHOTO3JEKTpOHHBIE aToMbl. LS- u JJ-CBs3b.
OKBHUBAJICHTHbIE JIEKTPOHBL. BoMHOBBIE (QYHKIMH KOH(PUIYpalMu SKBUBAJICHTHBIX
JJIEKTPOHOB.




4. MarpuyHble  3JIEMEHThl  OJHO- M  JBYXDAJEKTPOHHBIX  omepaTopoB. [lapameTpsl
AIEKTPOCTATHYECKOTIO B3aUMOJACHCTBHUS.

5. Omnepatopsl cummerpun. Touyeunast rpymnna. [lopsmox rpynnsl. Knacesr rpynnsl.  TabGnuna
YMHOXEHHMS Tpyninbl. bazuc rpynmnsl.

6. llpencrasnenus, ux xapakrepbl. Henpuoanmble U IPUBOJAUMBIE IPEICTABICHHUS.

7. TodeuHsble rpyNHIbl BBICOKOW, CPEAHEN U HU3KOW CUMMETpUU. [ pyIIbl OKTasapa u TeTpasapa.
UYeTHble U HEYETHBIE IPECTABIICHUS.

8. Ilpsmoe npousBeeHUE NpeacTaBIeHUM. J|BOMHBIE TPYNIIBI U ABY3HAUYHbBIC PEACTaBICHHUS.

9. Kpucraminyeckoe nosne. Cnaboe u cunbHOe nojne. IlocTpoenne BOMHOBBIX (QYHKIUU U3
COOOpaXKCHUI CUMMETPHH. d-3JIEKTPOH B KYOUUYECKOM IIOJIE.

10. Cuna kpucramumueckoro nojsi. [lone B okTasape, kyoe, TeTpasape.

11. MHOrO3eKTpOHHBIE ATOMBI; UX BOJHOBBIE (DYHKIMU B MPUOIMKEHUH CHIBHOTO U CJIaboro
OJISL.

12. CiuH-opOuTalibHOE B3aUMO/ICHCTBIE B KpUCTAUIMYecKoM mosie. luarpammbl TanabeCyrano.
CnexTpbl IPUMECHBIX aTOMOB T'PYIIIBI KENE3a.

13. Annabatuueckoe npubnmxenue. bopH-OnnenreiiMepoBckas 3amuch BOJHOBOW (PYHKIIMH
JJIEKTPOHOB U AJEp. Kitaccnueckuil, NOJNYKIACCUYECKUH M KBAHTOBBIM IPUHIHAII
®pankaKonnona. I[Tpubmmkenne Konnona.

14. KBasunuHeiyarele 31eKTPOHHO-KOJIe0aTeNbHbIE CIIEKTPHI TPUMECHBIX aTOMOB. bec(hoHOHHBIE
auHuM. PacnpeneneHne MHTEHCUBHOCTEHW B AJIEKTPOHHO-KOJIEO0ATEIbHOM ITOJIOCE. 15.
JlokanpHbIe, KBa3WJIOKAJIbHBIE U KpUCTAILTHYECKUEe Konebanus. @akrop [debas-Y onnepa.

16. Teopema fAna-Temnepa. B3auMojeiicTBuE BBIPOKAECHHOTO 3JIEKTPOHHOTO COCTOSIHUS C

BBIPOXKJIEHHBIMU KoJieOaHusMu. [loBepXHOCTH aqnabaTuyeckoro noTeHIHana.

17.  Crarudeckmii u nuHamudeckuii 3pdexter Sna-Temnepa. Ponb ciiydaiiHbIX AedopMariuii.

SIHTEIepOBCKUE paCIIEIUIEHUS 110JIOC B ONITUYECKUX crieKTpax. PakTop BUOPOHHOM peayKIUH.

18.  Cuna ocuwuiATopa W BpeMs KM3HM U3Iy4yaTENIBHOTO IIEPEXOoJa.  DJIEMEHTapHbIE

U3ITy4aTelld U UX MYJbTUIUIETHOCTD.

19.  TlonspuszoBaHHas qroMuHecleHIUs. CKpbITas aHU30TPONHUSI IPUMECHBIX KPUCTAIIIOB U €€

IIPOSIBJIEHUS B CIIEKTPAX U3JIy4eHHUs. Murpamus sHepruu.

20.  OpHoponHas ¥ HEOAHOPOAHAs IIMPUHA CHEKTPAIbHBIX JIMHHUM, pEJIaKCallMOHHOE

yiMpeHue. Bepkuranue npoBasioB. be3sisnyyaTenbHble IEPEXO0/IbI.

21. Paznuunblie 3apsanoBeie cocTosiHus penko3eMenbHbix (P3) atomoB B kpucramnax. f~fu f-d

nepexoabl. OCOOEHHOCTHU CIIEKTPOB JBYX- U TPEX3apsAHBIX COCTOSIHUI P3 nOHOB.

22.  @oroxuMuYecKkue npeBpaieHus B kpucramiax ¢ P3 nonamu. Koomneparusubie nmponeccsl

B ancam0ie P3 nonos. Kooneparususiii apdexr Ana-Tennepa.

23.  CuMMeTpuHBI acCHEeKT CHEKTPOCKONHWM BO BHEIIHHX Moiax. Oddext 3eemaHa u

MarHUTHBIN HUPKYJISAPHBIA JUXPOU3M.

24. O¢pdext Illrapka ansg HEHTPOCUMMETPHUYHBIX M HELUEHTPOCUMMETPUYHBIX MPUMECHBIX

1eHTpoB. [Ibe30cnekTpockonnyeckuit 3P QPexT.

25.  llpocteiimne 3JIEKTPOHHBIE LIEHTPHl OKPAcKU. F-LIEHTP, €ro CHEKTPbl IMOTJIOLIEHUS U

u3nydeHus. BogopomonogoOHass MoJenb, 3JIEKTPOH B smuke. M-, R- u N-neHTpbl. F'-1ieHTp.

Bo3My1ieHHbIe IEHTPBI OKPACKH B IIEIOYHOTAIOMIHBIX KpUCTAIIIaX.

26.  F(A)-uentpsl neporo u BToporo tumna. Ilepeopuentanus F(A4)-ueHTpoB. [IpIpouHble

LEHTPbI OKpacKu. H-11eHTpbl. PTyTeno100HbIe HOHBI B IEIOYHO-TAIOUIHBIX KPHCTaJUIaX.

O1eHOYHBIE CPECTBA TSI MHBAIUIOB U JIUI] C OTPAaHUICHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI
BBIOMPAIOTCS C YUETOM MX MHAWBUAYAIBHBIX MICUXO(QU3NIECKUX OCOOCHHOCTEH.



- OpH HEOOXOAWMOCTH WHBAJIMIAM H JIMIaM C OTPaHWYCHHBIMH
BO3MOXXHOCTSIMU 3JIOPOBBSI MIPEIOCTABIISCTCS JOMOTHUTEIBLHOE BpEMs IS MOATOTOBKH
OTBETa Ha IK3aMEHE;

- IpU  TPOBEICHUHM TPOIEIYPhl OICHUBAHUS PE3YJIbTATOB OOYYCHUS
WHBAJIUJIOB M JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBbBSI NPEIyCMaTpPUBACTCS
MCIOJIb30BAHNE TEXHUUECKUX CPEJICTB, HEOOXOUMBIX UM B CBSI3U C UX WHIUBHUIYTbHBIMU
0COOEHHOCTSAMU;

- npu  HEOOXOAMMOCTH  JuIi  OOydYaloUmMXcsi C  OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 3JIOPOBBSI U HHBAJUOB MPOIIEypa OIICHUBAHUS PE3YJIbTATOB O0YICHHUS
0 JUCHIUTUIMHE MOXKET IIPOBOAMTHCS B HECKOJIBKO ITAIIOB.

[Iponienypa orneHUBaHUsI PE3y/IbTaTOB OOYYEHUS WHBAJIHUIOB M JIUI C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMHU 3JIOPOBBS TI0 TUCIIUIUIMHE MPEIyCMATPUBACT MPEJOCTaBIeHUE NHPOPMAIUU B
dbopMax, aTanTHPOBAHHBIX K OTPAHUYCHHSIM HX 37J0POBBS M BOCIIPHUATHS HH(POpMAIIHH:

JIJist TU1 ¢ HApYIICHUSIMHA 3PCHHUS

- B MEYaTHOW ()OpPME YBEIMUYCHHBIM MIPUPTOM, — B (HopMe AJIEKTPOHHOTO
JIOKYMEHTA.

JIist L ¢ HapyIIeHUsAMHU CIIyXa:

— B [I€YaTHOM opme,

- B (hopMe IIIEKTPOHHOTO JJOKYMCHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

- B [IEYaTHOH (opme,

- B (hopMe IIIEKTPOHHOTO JJOKYMCHTA.

JlaHHBII TIEpeUYeHb MOXKET OBITh KOHKPETU3UPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaroumxcs.

5. IlepeyeHb OCHOBHOI M 10NIOJTHUTEJILHOM y4eOHOM JUTEepaTypbl, HEOOX0AMMOM A5
OCBOCHHUS TMCHMILUINHBI (MOIYJIs1).

5.1 OcHoBHas quTeparypa:

1. KBaHTOBBIE U ONTHYECKHE MPOLIECCHl B TBEPABIX TEJIaX: TEOPHs U MpaKTHKA: yueOHOe
noco6ue / H.H. be3psanun, A.B. Jlunnuk, FO.B. CeiHopoB u ap. - Boponex: Boponexckuii
TOCYJAPCTBEHHBIN YHHMBEPCUTET HH)XCHEPHBIX TexHoiorui, 2015. - 153 c¢. [DnekTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=336036.

Jlist ocBOEHUS NIUCUMIUIMHBI MHBAIUAAMU U JIMLIAMUA ¢ OTPAHUYEHHBIMUA BO3MOXHOCTIMHU
310pOBbsSl MMEIOTCSI M3JaHUSl B DJIEKTPOHHOM BHUJE B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanbp» u «YHuBepcuterckas 6udanorexka ONLINE».

5.2 lonmotHuTEIBHAS JIUTEPATYPA:
1. Kouybeii B. ®opMupoBaHue W CBOWCTBA ICHTPOB JIFOMHUHECIICHIINH B
IIEIOYHOTATIONTHBIX KPHUCTAIUIaX [DNeKTpOHHBIA pecypc]: yueOHoe mocobue / B.
Kouy6eit. — Dnektpon. man. — Mocksa: ®usmarnut, 2006. — 192 ¢. — Pexum
nocryma: https://e.lanbook.com/book/59430.
2. T'azenayp E.I'. Mertoasl uccrnenoBanus MaTepuanoB: ydeOHoe mocolue /
E.I'. I'azenayp, JI.B. Ky3pmuna, B.M. Kpamenunun. - KemepoBo: Kemeposckuit
rOCyJIapCTBEH-
HbIi  yHuBepcuter, 2013. - 336 c¢. [Onekrponsmii  pecypc]. -  URL:
http://biblioclub.ru/index.php?page= book&id= 232447
3. Tonbnane, B.A. ®u3nka KOHAEHCUPOBAHHOTO COCTOSHUS: Tocobue / B.A.
lNonbpane, JI.C. ITunuyk; nox pea. H.K. Mbimkuna. - MuHck: benopycckas Hayka,



2009. - 648 C. [DnexTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=93309.

5.3. Illepuoauyeckue u3IaHNs:

1. XKypHas sKkCiepuMEHTAIBHOM U TEOPETUUECKON (PU3UKH;

2. Ycnexu ¢usnyeckux Hayk; 3. XKypHan Qusnueckoin

XHMHH,

4. ®u3uka TBEpAOro Tena.

6. Ilepedenn pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHON CeTH
«HTepHET», HEOOXOAMMBIX /IJISl 0CBOCHUS TUCUMILIUHBI (MOLYJIs).

/o

Cchlika ITosicuenue

BOOK.ru — »snextponHas Oubnuoteunas cucrema (3bC)
COBPEMEHHOM y4eOHOW U HAYYIHOM JIUTEPATYPHI.
http://www.book.ru bubnmoreka BOOK.ru conepXuT akTyaabHYIO JTUTEpaTypy
0 BCEM OTpaciisiM 3HAHWW, KOJUICKUIHUS IIOTIOITHIETCS
AJIEKTPOHHBIMM ~KHUTAMH  PaHbIIE W3JaHUS IeYaTHON
BEPCHUHU.

AMNOYKC.py — 2JIeKTpOHHAs OUOIMOTEeYHasi CUCTeMa y4eOHOM
http://www.ibooks.ru W Hay4yHOW JuTepaTypbl. B 3IEKTPOHHYIO KOJUICKIIHIO
BKJIFOUEHBI COBPEMEHHBIC YYEOHHKH M TMOCOOMS BEIYLIHX
n3narenscTs Poccun.

[Tnatdopma ScienceDirect oOecrieunBaeT BCECTOPOHHHI
OXBaT JIUTEPATYphl U3 BCeX 00JIacTel HAYKH, MPEIOCTaBISSA
nocTyn k 6osee uem 2500 HanMeHOBaHUI XKypHaAIOB U OoJiee
11000 KHUT M3 KOJUJIEKLIMM H3JATENbCTBA «DJIb3EBUP», a

http://www.sciencedirect.com| Takke OIPOMHOMY YHCIy >KYpHAJIOB, OIyOJMKOBAHHBIX

MPECTHKHBIMU HAyYHBIMH cooOriecTBamMu. [lonHoTekcTOBas
0aza nmanHbIX ScienceDirect siBisieTcs HENpeB30UIEHHBIM
HuTepHeT-pecypcoM HayYHO-TEXHUYECKOW M METUITUHCKOM
nH(pOpMaLIUU U CONEPKUT 25% MHUPOBOTO PHIHKA HAYYHBIX
MyOIHKaIUi.

baza pmannbix Scopus wuHAekcupyer Oonee 18 ThIC.
HAaUMEHOBAHHH KYpPHAIOB OT 5 THIC. MEXIYHAPOIHBIX
W3JIaTeNbCTB, BKItouas 6omee 300 poccHiicKuX KypHAIOB.
HempeB3oiinennas mopnepkka B TMOUCKE  HAYyYHBIX
MyOIMKaIUi U TMPeOCTaBICHUH CCHUIOK Ha BCE BBIMIC/IIIHE
pedepatsl U3 0OMMPHOTO 0ObeMa JOCTYITHBIX CTaTeH.
Bo3moxkHOCTE MOTyueHus HHGOPMAIH O TOM, CKOJIBKO pa3
CCBUTATIUCH IPYTUE aBTOPHI HA HHTEpecylolyio Bac craTsio,
MIPEAOCTABIIAECTCS CHUCOK 3THX crared. OTCleKuBaHNue
CBOUX ITYOJIMKAITU C TIOMOIIBIO aBTOPCKUX MPOHIIeH, a Tak
e paboThI CBOMX COABTOPOB M COTIEPHUKOB.

http://www.scopus.com



http://www.book.ru/
http://www.book.ru/
http://www.scopus.com/
http://www.scopus.com/

Hayunas onextponnas Oubnmorexka (HOB) conmepxut
5. http://www.elibrary.ru MOJTHOTEKCTOBbIE BEPCHM HAYYHBIX W3JAHUNA BEAYIIHUX
3apyOeKHBIX U OTCUCCTBEHHBIX H3/1aTCIIbCTB.

«OnekTpoHHas OubnamoTeka aumccepranuity Poccuiickoi
INocynapcrBennoit bubmuorexku (PI'B) B HacTosiiee Bpems
6. http://diss.rsl.ru conepxut 6osee 400 000 mMONHBIX TEKCTOB HanboJIee 4acTo
3ampammBaeMbIX YHUTATeNsIMU Jaucceprauuid. Esxeromnoe
omudpossBanue ot 25000 1o 30000 nuccepTalui.

7. MeToauyeckue yKazaHus s 00y4alOUIUXCS 110 OCBOEHHIO
AUCHMILINHBI

(Mmomyais).

OcHoBHOH y4eOHOU pabOTOl acmupaHTa SBISETCA CaMOCTOSTENIbHAs paboTa B TEUEHHUE
BCcero cpoka oOydeHus. HaumHaTh u3yueHHE MUCUUIUIMHBI HEOOXOIUMO C O3HAKOMJICHUS C
HeSIMA U 33/1a4aMH JUCHUIUIMHBL U 3HAHUAMHU M YMEHHSIMH, TPUOOpETaeMbIMU B IPOIECCe
usydenus. Jlanee cienyet mpopaboTaTh KOHCHEKTHI JIEKIUI, pACCMOTPEB OT/I€JIbHbIE BOIIPOCHI 110
MPEVIOKEHHBIM HCTOYHUKAM JIMTEpaTypbl. Bce HesicHbIe BOMPOCHI MO JUCIUIUIMHE ACHUPAHT
MOKET Ppa3pelInuTh Ha KOHCYJbTAIMSIX, MPOBOAMMBIX IO pacnucanuio. [Ipm moaroroke k
MPAKTUYECKUM 3aHITUSIM aCIIUPAHT B 0053aTeIHHOM MOPSAIKE U3y4aeT TEOPETUUYECKUIN MaTepHrall.

B ocBoenuu nuCHUIUIMHBI WHBAJIMJAMU U JIMIIAMH C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAYCHHE HMMEET WHIUBUAyalibHas yueOHas paboTa (KOHCYIbTallUU) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

8. IlepeyeHb HH(OPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YyeMbIX NPU
ocyllecTBJIeHUH 00pa30BaTeIbHOIO NpoLecca Mo JUCHUILINHE (MOAYJIIO).
8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.
He npenycmotpeHo.

8.2 IlepeyeHb HEOOXOAMMOT0 IPOrPAMMHOIO 00eCIIeYeHHUSI.

IIporpaMMHBII1 IPOAYKT JloroBop/nuueH3us
Onepannonnas cucreMa MS Windows 8, 10 Ne73-ADD/223-03/2018 Cornamienue
Microsoft ESS 72569510 ot 06.11.2018
WuterpupoBanHoe opucHoe npunoxenue MS | Ne73-ADP/223-D3/2018 Cornamenne
Office Professional Plus Microsoft ESS 72569510 ot 06.11.2018

8.3 IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. DnextpoHHas OubimoTe4yHas cucrtemMa "YHUBEpcUTETCKas OuOIMOTEKa
ONLINE" [9nexTponnsiit pecypc| — Pesxxum moctyna: http://biblioclub.ru.

2. DnekTpoHHas ~ OuOmmMoTewHass ~— cucrema  m3aarenbctBa  'JlaHp"
[DnexTpoHHBIH pecypc] — Pexxum gocryma: http://e.lanbook.com.
3. DnexTtpoHHas OoubnmnoTevHas cucrema eLIBRARY.RU

(http://www.elibrary.ru).

9. MarepuanbHO-TeXHU4YeCKas 0a3a, He00X0AUMAas Il OCYLIeCTBJICHHUS
00pa30BaTeJbLHOI0 NMPoLecca Mo AMCHUIINHEe (MOYJII0).



http://www.elibrary.ru/
http://www.elibrary.ru/
http://diss.rsl.ru/
http://diss.rsl.ru/

Bun pabor

MaTepI/IaJ'IBHO-TCXHI/I‘ICCKOG obecneyeHue JUCLIMITIIIMHBI U
OCHaIICHHOCTb

Jlex1MoHHEbIE 3aHATUA

NPOBEICHUST  3aHATUH
KOMIUICKT  y4eOHOM
MarHUTHO-MapKepHasi;

Y4eOHBIC  ayguTOpUU IS
JICKIIMOHHOI'O THIIa;, OCHAICHHE:
MeOenu; IOCKa y4ueOHas
KoMIbIOTEpHOE ocHameHue [I19BM
350040 r. Kpacuogap, yi. CraBpononbckas, 149, Ne223C

JlaGopaTopHble 3aHATUS

VYyeOnass  ayauTopusi  Ais  TPOBEACHUS  3aHITHIA
naboparopHoro  Tuma  «JlaGopaTopusi  CTPYKTypHOTO
aHaJM3a»; OCHAIlleHUE: Ja3epHas cucreMa Ha 6aze Nd:YAG
Jazepa W IapaMeTpUYecKoro TeHepaTtopa cBeTa JUid
cniekTpanbHoi ob6actu 680-2500 HM, B TOM UuCIe:
Nmnynscubiii Nd:YAG nazep monenu LO29-100;
[Tapamerpuueckuii reaeparop csera mojaenu LP

604; I'eneparop 2-oit rapmonnku mozaenu LP 101;

CreHn ONTHYECKUH.

350040 r. Kpacuogap, yi. CraBpononbckas, 149, Ne123C

['pynimoseie
(MHIMBUyaTbHBIC)
KOHCYJIbTaI[u1

Ayautopuu TUTST MIPOBEICHUS IPYIIITOBBIX "
WHJIMBUIYQJIbHBIX KOHCYJIBTAIMM; OCHAIIEHHOCTh: KOMILJIEKT
yueObHoit Mmebemu c¢ yueObueimu [IDBM; 1 IIDBM
aIMUHHACTpaTopa (MpermogaBaTeNbCKhii); JOCKa ydeOHas
MarHuTHO-MapKepHas

350040 r. Kpacnonap, yn. CraBponoiabckas, 149, Ne 212C,
207C

Texymmit
IIPOMEKYTOUHAs
aTTecTalus

KOHTPOJIb,

Aynutopus JUIsi TEKYIIETO KOHTPOIS U TPOMEXKYTOUHOM
aTTecTallii; OCHAIICHHOCTh: KOMIUIEKT y4eOHOl Mmebenu,
J0CcKa y4eOHasi MarHUTHO-MapKepHast

350040 r. Kpacuonap, yi. CraBpomnonbckas, 149, Ne223C

CamocrositenbHas pabo-
Ta

[Tomemnienue A caMOCTOATENBHON PabOThI; OCHAILIEHHOCTD:
KOMIUIEKT Yy4eOHOl MeOenu, KOMIBIOTEPHOE OCHAIICHHE
I[I9BM ¢ BO3MOKHOCTBIO MOJKIIOYEHUS K ceTH « HTepHeT»,
MPOrpaMMOIl  DKPAHHOTO YBEJIWYEHHS U JOCTYIIOM B
ANEKTPOHHYI0 HH(POPMAIIMOHHO-00pa30BaTEIbHYI0 CpenIy
YHHUBEpPCUTETA

350040 r. Kpacuogap, yi. CraBpomnonbckas, 149, Ne 208C




