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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ilean ocBOeHUSI TUCHUILIUHBI.

VYyebnas nucuuminHa «JIFOMUHECHIEHTHBIE CBOMCTBA KPUCTAJIOB) CTaBUT CBOEH IIEJIbIO
M3YyYEHUE JIIOMUHECIEHTHBIX CBOWCTB KOHJEHCHUPOBaHHBIX cpel. M3yuatorcs mexaHusMsel ¢op-
MHUPOBAHUSI LEHTPOB JIIOMUHECUEHIIMHA, CXEMbI PACIHICIUICHUSI U CTPYKTypa YpPOBHEH ISl MpH-
MECHBIX HOHOB MEPEXOIHBIX METAJUIOB U PEAKO3EMEIbHBIX 3JIEMEHTOB.

1.2 3agaun AUCHUILINHBI.

OcHOBHBIE 33/1a4d AUCIUIUIMHBI — 00YYEHHE aCUPAHTOB METOJIaM pacueTa M aHalu3a
ONTHYECKUX CTIICKTPOB MPUMECHBIX HOHOB B KOHJCHCUPOBAHHBIX CPEJ/Iax, a TAKKE 0O3HAKOMJICHUE
C COBPEMEHHBIM COCTOSTHUEM TPOOITIEMBL.

1.3 MecTo AucuuIuIinHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMBbl.

JucuuruinHa «JItoMHUHECeHTHbIE CBOMCTBA KPUCTAIJIOBY OTHOCUTCS K BapUaTUBHOMN Ya-
ctu brioka 1 "lucuunnunsl (Mogynu)" yue6Horo niana HanpasieHus 03.06.01 — ®usuka u act-
ponomus HanpaBiaeHHocTH 01.04.07 dusuka KOHACHCUPOBAHHOTO COCTOSTHUSI.

JUjis yCHemHoro oBjiaJeHus MaTepruaioM Kypca HE0OXO UMbl 3HAHUS U3 aTOMHOU (u3u-
KU, KBAHTOBOW MEXaHHKH, TEOPUU CUMMETPUH, B TOM UYHUCII€ TEOPUHU JUCKPETHBIX U HENpPEPhIB-
HBIX TPYIIIIL.

1.4 IlepeyeHpb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHUSs] MO0 JUCHHUILIHUHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOeHHUsI 00Pa30BaTe/IbHOI IPOrpaMMBbl.

N3yuenue nanHoi yueOHON AMCHUILIMHBI HAMPaBIeHO HA (OPMUPOBAHKE Y 00YYAIOIINXCS
KOMIIETEHIIUH

No Wnnexc | CoaepkaHue Komre- B pesynbrare u3ydeHnus: yaeOHONW AMCHUIUINHBI
I 1; KoMIe- | TeHuuu (wim e€ ya- 00y4aroImuecs 10JKHbI
" | TeHIMM CTH) 3HATh yMeThb BJIaJleTh
1. IK-1 TOTOBHOCTBIO  BBIOU- | TEPMUHOJIOTHIO | BHIOMpPATB, KOMIIBIOTED-
paTh, OCBauBaTh U CO- | ¥ ONPEICICHUS | OCBaUBaTh U HBIMHU METOJ1a-
BEPLIECHCTBOBaTh Me- | (PU3UUECKUX COBEPILIECH- MU pacuera Ia-
TOZBI BBIPAIIMBAHUA U | BETUYMH, Xa- CTBOBAaTh Me- paMeTpoB, xa-
UCCIEAOBAHUA  KPH- | PAKTEPU3YIO- TOJBI DKCIIEpU- | PAKTEPU3YIO-
CTaJJIOB LIUX CIIEK- MEHTAJIBHOIO U | IIUX CIIEeK-
TpaJbHBIC TEOPETUYECKO- | TpaJIbHBIC
CBOMCTBA KpH- | 'O HCCJIEAOBA- | CBOMCTBA KpH-
CTaJJIOB HUs KpUCTall- CTaJlJIOB
JIOB
2. I1K-2 BJIAJICHUEM TEOpeTU- | Kilaccuduka- BBIOMPATH, METOAMHU
YECKMMHM W DKCIIEpPHU- | [[UI0 KPUCTAN- | OCBauBaTh U KOMITBIOTEPHO-
MEHTAJIbHBIMU  METO- | JINYECKUX CO- COBEPILECH- IO MOJEIUPO-
JaMU  MCCIIEJIOBAHUsS | €IMHEHUN U CTBOBAaTh Me- BaHHSI CIICK-
IPUPOJBl  KPUCTAIUIU- | OCOOEHHOCTH TOJBI DKCIIEPU- | TPAJIBbHBIX
YeCKUX M aMOP(HBIX | UX CHEKTpalib- | MEHTAJIBHOIO U | CBOMCTB KpH-
BEILECTB B TBEPJIOM U | HBIX CBOMCTB TEOPETUUYECKO- | CTaJIOB
KUIKOM  COCTOSIHMSIX r0 HUCCIIENO0Ba-
U  WU3MEHEHHs  HX HUs KPUCTAJI-
CBOMCTB IpU pa3any- JI0B
HBIX BHEIIHUX BO3-
TNEUCTBUIX




2. CTpyKTYypa M cofep:KaHHe JMCHUIIIMHBI.

2.1 Pacnpenesienre TPYA0EMKOCTH TUCUUIJIMHBI IO BUIaM padoT.

OO6mast Tpyao0EMKOCTh AUCHUILINHBI cocTaBmsieT 3 3ad.ea. (108 wacoB), ux pacmpenerne-
HUE 10 BUJaM paboT MPECTaBICHO B TAOIUIIE

Bun yae6HO# paboThI Bceero Kypcbl
JacoB (dacel)
3
AyauTOpHbBIE 3aHATHS (BCEro): 44 44
3aHsATUS JEKIIMOHHOTO TUTIA 8 8
JlaGopaTopHble 3aHATHS 18 18
3aHATUS CEMUHAPCKOTO TUTA (CEMUHAPBI, MPAKTHYE- 18 18
CKHE 3aHSTHS)
CamocrosiTesibHas padoTa, B TOM YHCJIe: 32 32
CamocCTOsITeTbHOE N3YUYCHHE Pa3/ICNIOB 22 22
CaMomnoaroToBka 10 10
KonTpoJib: 32 32
IloaroToBka K 3K3aMeHy 32 32
O01as Tpy10eMKOCTh yac. 108 108
3a4. ell. 3 3

2.2 CTpyKTypa AMCUMILIMHbI:

PacnpeﬂeneHI/Ie BHUI0B yqe6H0171 pa6OTLI " UX TpPYAOCMKOCTH I10 pa3jciiaM AUCHUIIJINHBI.

Pazgenbl quciumuinael, n3ydaembie Ha 3 Kypce

KonndectBo yacos
Ne HanmenoBanue pazaenon AyauTopras preayauTopHas
Bcero pabora pabora
J | 113 JIP CP
1 2 3 4 5 6 7
1.  |OcHOBBI aTOMHON CHEKTPOCKOIIHU 13 - 2 4 7
2. |OcHOBHBIE NPEACTABICHNS TEOPUH TPYIIT 5 2 2 - 1
3. |Teopust KpUCTAIITUYECKOTO MO 5 2 2 - 1
4. DIIEeKTPOHHO-KOJIe0aTeTbHOE B3aUMOICHCTBUE 3 2 - - 1
5. [Oddekts Sna-Temrepa 2 2 - 1
6. |JIroMHHECLIEHINS MPUMECHBIX HOHOB B KpHCTaJIaX 3 - 2 - 1
7 CreKTpOoCKOIuUS peaKo3eMeNbHBIX aTOMOB B KpUCTAJI- 3 - 2 - 1
Jax
8.  |CnexkTpockonus BO BHEIIHUX MOJIAX 11 - 2 4 5
9. |LleHTpHI OKpACKH B IMIEITOYHOTATIONIHBIX KPUCTAIIIAX 14 - 2 5 7
10. OCHOBBI KHHETHKH JIFOMUHECIIEHIINH Kpuctamiodocdo- | 14 - 2 5 7
poB
Hmoeo no oucyunaune: 8 18 18 32
2.3 Copep:xanue pa3iejioB TMCUUIJIMHBI:
2.3.1 3aHATHSA JTeKIUOHHOIO THIIA.
No HaumenoBanue Coneprxanue paszena (Popma Tekyiero
paziena KOHTPOJIS
1 2 3 4
1 | OcHoBHBIEe npencTaBieHus | OnepaTtopel cummerpuu. ToueuHnas rpymnmna. | Komioksuym

TEOPUH TPYIII

[Topsimok rpymnmel. Knacesr rpynmel. Tabmuia
yMHOKEHMS Tpynnsl. basuc rpynnel. [Ipen-
CTaBJICHHs, UX XapakTepsl. HempusoaumMele u




MPUBOJIUMBIE  TMPEJACTABICHUA. TOYEUHbIE
TPYIIIBI BBICOKOM, CPEIHEH W HU3KOW CHUM-
MeTpuu. ['pynmbl OKTa’gpa © TeTpa’iapa.
UeTHble 1 HEUETHBIE IpeAcTaBieHus. [Ipsamoe
MPOMU3BEJCHUE TpeAcTaBieHuil. [[BoliHbIE
TPYIIIBI U IBY3HAYHBIE TTPEICTABICHUS. Y TIIbI
Ditnepa.

Teopus KpUCTAIIINYECKO-
ro 1oJIs

Kpucrannnueckoe none. Cnaboe u cuibHOE
nojue. IloctpoeHne BOJHOBBIX (QYHKLUUU H3
cooOpakeHHiI cuMMeTpuu. d-3JIEKTPOH B KY-
OouyeckoM mnone. Cuila KpUCTaLIMYECKOTO
nons. Ilome B okraspe, KyOe, Terpasipe.
MHOros/1eKTpOHHbIE aTOMbI; MX BOJIHOBBIE
¢GyHKIMY B IPUOIMIKEHUU CUIIBHOTO U ci1abo-
ro nonsd. CnuH-OpOUTalIBHOE B3aUMOCH-
CTBHE B KpPHUCTAUNIMYECKOM moiie. Jlumarpam-
Mbl Tanabe-Cyrano u usnomsl Ha HuX. Coek-
TPBI IPUMECHBIX aTOMOB TPYIIIBI JKeJIe3a.

Komnoksuym

DNEeKTPOHHO-
Koje0aTeIbHOE  B3aUMO-
JIIEUCTBUE

Annabatuyeckoe — mpuOmmwKkeHue.  bopH-
OnnenreliMepoBcKkasi ~ 3allUCh  BOJIHOBOM
GbyHKIIMH 371eKTPOHOB U siaep. Knaccuueckuid,
MOJYKIACCUYECKUA W KBAHTOBBIA MPUHLHII
®panka-Kongona. IIpubmmwkenue Konmona.
KBasununeiuarsie 3JIEKTPOHHO-
Kojie0aTeNbHbIE CHEKTPbl MPHUMECHBIX aTo-
MoB. bechononnwie nunuu. Pacripenenenue
MHTEHCUBHOCTEN B AIEKTPOHHO-
KosiebaTenbHOl moyoce. JIokalbHEIC, KBa3H-
JIOKAJIbHBIE M KPHUCTAJUIMYECKUE KOJIeOaHUs.
®axtop Jlebas-Yomnepa.

Konnoksnym

Dddextrr Ana-Tennepa

Teopema Sna-Temnepa. B3saumonencrsue
BBIPOXKJIEHHOTO 3JIEKTPOHHOTO COCTOSIHUSI C
BBIPOXKAECHHBIMU  KoJieOaHusMH. IloBepxHo-
¢ty aguabaruueckoro rmoreximana. Craruye-
CKUi u JuHamuyeckuil >ddextsr  SHa-
Tennepa. Ponb ciyudaiinbix aedopmanuii. SAn-
TEJUIEPOBCKUE PACIIEIUIEHHUs IOJIOC B OITH-
yeckux crektpax. dakTtop BUOpOHHOU pe-

JTYKITHH.

Komnoksnym

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.

HanmenoBanue
pazzaena

Temaruka MpakTUYECKUX 3aHITHIA (CEMUHAPOB)

dopma TeKky1e-
r0 KOHTPOJISI

2

3

4

OCHOBBI aTOMHOU
CIEKTPOCKOIUU

Atom Bojopona. BomHoBble (YHKIMH M YPOBHHU
sHepruu. OnepaTop yriioBoro MoMeHTa. OnepaTopsl
MOBBIIIEHUS U MOHMKeHus. KBanTtosele uncna. Bo-
nopoaonoo0Hble aToMbl. CHMH-OpOUTANBHOE B3a-
UMozieicTBUe. MHOTO3JIEKTPOHHBIE aTOMBI. LS- U
JJ- cBsI3b. DKBUBAJIEHTHBIE 3JIEKTPOHBI. BOaHOBBIE
byHKIMM KOH(DHUTypauy SKBUBAJICHTHBIX JJIEKTPO-

Pemenune 3anau




HOB. MaTpu4Hble 3JE€MEHThl OJHO- M JIByXdJIEK-
TPOHHBIX oneparopoB. Ilapamerpsl 31exTpocTaTH-
4EeCKOI'0 B3aUMOJCHCTBUS

OcHOBHEBIE npej-
CTaBJICHUS  TCOPHH
rpyIi

Oneparopsl cummerpuu. Todeunas rpynma. [lops-
nok rpynnsl. Knacesl rpynmnsl. Tabnuna yMHOXKEeHUs
rpynusl. basuc rpynmnsl. IIpencrasienuns, ux xapax-
Tepbl. HenpuBoaumMble U IpUBOAUMBIE IIPENCTABIIC-
Hus. TodeyHble IPyNIIbI BBICOKOM, CpEHEH U HHU3-
KOM cuMmMeTpuu. I'pynmbl oKTasgpa M TeTpasnpa.
UYeTtHble U HedyeTHbIE TpeacrasieHus. [Ipsmoe mpo-
WU3BEICHUE TIpeACTaBlIeHU. JIBOWHBIC TpYINbl U
JIBy3HAUHbIE NPEACTaBICHU. Y TJbl Dijepa.

Penrenue 3anau

Teopust KpucTaLIK-
YECKOTO0 MOJs

Kpucramnmmueckoe none. Cinaboe U cuiabHOE TMOJE.
[TocTpoeHne BOTHOBBIX (DYHKIMH U3 COOOpaKeHUI
cuMMeTpuu. d-31ekTpoH B KyOmdeckom nose. Cuia
Kpuctammuueckoro nois. Ilone B okraspe, kyoOe,
TeTpa’ipe. MHOr03J1EKTPOHHBIE aTOMBI; UX BOJIHO-
Bble (DYHKIIUU B NPUOIMKEHUHN CUIIBHOTO U CJ1a00ro
nonsi. CrnuH-opOUTaNbHOE B3aMMOAEHCTBUE B KPHU-
crtajuinueckoM mone. Juarpammer TanaGe-Cyrano
U u3j10Mbl Ha HHUX. CHEKTpbl NMPUMECHBIX aTOMOB
TPYIIIBI XKele3a.

Pemenue 3anau

Oddextsr SAna-
Tennepa

Teopema na-Temnepa. BzanmopnencTBUe BBIPOXK-
JIEHHOTO AJIEKTPOHHOI'O COCTOSIHMS C BBIPOXKJICHHBI-
MU konebanusmu. [loBepxHOCTH aanabaTH4YECKOroO
noteHnuana. CTaTUYECKUd U JTUHAMHYECKHH 3(-
¢dextrl SHa-Tennepa. Ponb cinywaiiHbix nedopma-
IUN. SIH-TeIIepoBCKUE PACIIEIIEHUs I10JO0C B OIl-
THYECKUX CHeKTpax. PakTop BUOPOHHOM pelyKIHH.

Permenue 3agau

JIroMuHEeCTICeHTINS
MIPUMECHBIX HOHOB B
KpHUCTaJuIax

Cuna ocuniuisTopa U BpeMsl )KU3HU U3J1y4aTeIbHOTIO
nepexona. JJIEMEHTapHbIE U3JIydaTeln U UX MYJb-
TUIIETHOCTh. [lonsipu3oBaHHas JIOMHHECLICHIIMS.
CkpbITast aHU30TPONUS NPUMECHBIX KPUCTAJLUIOB U
€€ NPOSBIICHUS B CIEKTpaxX M3JIydeHHs. Murpanus
sHepruu. OIHOpOAHAs W HEOJHOPOAHAs MIMPHHA
CHEKTPAJIbHBIX JUHUH, PENAKCALNOHHOE YIIUPEHHUE.
Bepkuranue mnposasioB. besbldiiydarenbHblE Iepe-
XOJIbI

Pemenne 3anau

Crnexrpockonus
PEIKO3EMENbHBIX
MOHOB B KpUCTAJLIaX

Pa3nnunble 3aps10BbIE COCTOSHUS PEAKO3EMENBHBIX
aTOMOB B KpHcTaymax. f-f u f-d nepexoasl. OcobeH-
HOCTH CIIEKTPOB JIBYX- U TPEX3apSAAHBIX COCTOSHUMN
P3 nonoB. ®oToXMMHUYECKHE MPEBPAIICHUS B KpU-
craax ¢ P3 nonamu. KooneparusHsie npoueccsl B
ancamb6ne P3 nonos. Kooneparususiit apdexr Ana-
Temnepa.

Penrenue 3anau

CnekTpockonus BO
BHEIIIHUX TOJIAX

CUMMETpHIHBIA ACTIEKT CIEKTPOCKOIIMM BO BHEMI-
HUX TOJIX. DPPexT 3eeMaHa U MarHUTHBIA IUPKY-
nsapHbld auxpousMm. Dddext Llrapka ans ueHTpo-
CUMMETPUYHBIX WU HEUEHTPOCUMMETPUYHBIX IPH-
MECHBIX TIEHTPOB. I[Ibe30CTIEKTPOCKOTTHMYECKUN -
(exT.

Pemenune 3anau




[leHTpBbI OKpacKu B
HICJIOYHOTAJIOUTHBIX
KpHUCTaJlIax

JBrokeHue »diekTpoHa B Kpuctauie. llomspoH.
DNEKTPOHHBIE TMPOLIECCHl B IIEJIOYHO-TATOUIHBIX
Kpuctajuiax. B3aumopeicTBue 3J€KTpoHA HPOBO-
IUMOCTH C KojieOaHusaMHu. B3amMonelcTBue Jiek-
TPOHOB MIPOBOJAUMOCTH CO CTPYKTYpHBIMU JedeK-
taMu. [Ipocrelimme 3J1eKTPOHHbBIE LIEHTPHI OKPACKHU.
F-ueHTp, ero cnekTpsl MOIJIOLIEHUS U U3JIyYEHHS.
Bonoponononobnasi mMozenb, 3JIEKTPOH B SIIHKE.
M-, R- u N-uentpsl. F'-ientp. Bo3myiiennbie 1eH-
TPhl OKpPacKd B IIEJIOYHOTAIOMIHBIX KPHUCTAJIAX.
F(A)-uenTpsl mepBoro u Broporo tuna. Ilepeopuen-
tauus F(A)- uentpoB. [pipouHbie IIEHTPHI OKPACKH.
H-uentpsr. Pryrenono6usie nonsl B LII'K. ABTos0-
KaJIu3amus JbIPOK. ABTOJIOKAIIM30BAaHHBIM IKCHUTOH.
MexaHu3Mbl paiMalliOHHOTO CO3JaHHs Je(EeKTOB.
Kunernka pagunannonHoro oopazoBaHusi 1e(eKTOB.
TyHHeNbHAs! JIIOMUHECHEHLIUS.

Pemenue 3agau

OCHOBBI KHHETHKU
JIFOMUHECLIEHIIAU
kpuctaimodochopos

CocraBieHre NpoCTEHIINX KUHETHYECKUX YpaBHE-
Hui. Pasropanue mOMHHECHEHIIUU KpHCTaLIohoc-
(GopoB, cTanMoOHApHOE COCTOSHUE, 3aTyXaHUE CBe-
YEHUsl MpU HAMYUU Ipumeceil. Pa3nuunble Mexa-
HU3MBl B3aMMOJEMCTBUSI MPUMECHBIX HMOHOB: PE30-
HaHCHOE, 0OMEHHOE, peKOMOMHAIIMOHHOE | Ap. Mu-
rpanus ¥ MEepeHOC SHEPruu 3JIEKTPOHHBIX BO30YXK-
nenuii. ®Popmyna depcrepa-Llexcrepa-I'ananuna
JUTSL TUTIOJTB-AUTIONBHOTO TIepeHoca, €€ 0000IIeH S
Kunernka nocnecBe4eHHs U BBIXOJ JTHOMUHECIICH-
LMY TIpU NEPEHOCE dHEPTUU. Y paBHEHUS JETalIbHO-
ro GamaHca M uXx 0000meHus. Mukpomnapamerpbl
nepenoca. [IpenenpHble ciydau ci1aboro u CUIbHO-
IO HEKOT€PEHTHOI'0 B3aHMMOJEHCTBUS, CBEpXMUIpa-
usl. Oco0Oble BUJIbI nepeHoca: Kpocc-
peNlakCallMOHHOE W HEIMHEWHOE B3auMOJICHCTBUE.
CymMupoBaHuE M pa3MHOKEHHUE AJIEKTPOHHBIX BO3-
Oy)XIE€HUH pelKO3eMeNbHbIX HOHOB. Pa3nnuHble
MeXaHU3Mbl aHTUCTOKCOBa npeoOpazoBanus UK u3-
Jy4yeHUsl B BUIUMBIA CBET. MUTrpalliOHHbBIE U JpY-
THE CXEMBI JIa3€POB C NIEPEHOCOM YHEPTUU PEAKO3E-
MeIbHBIMU MOHaMU. POTOHHAS JIaBUHA, BO3MOXKHO-
CTH OE3MHBEPCUOHHOTO YCUJICHHSI ONTHYECKOTO U3-
nydeHusi. CoBpeMeHHbIE NpPOOJIEeMbl H3YYEHHUS U
IIPUMEHEHUSI PEIKO3EMEIbHBIX HMOHOB B KadecTBE
30HJIOB  YIOPSAJOYEHHOCTH PA3IUYHBIX CHCTEM
CBEPXIPOBOAHUKOB, OMOJOTMYECKH AKTUBHBIX MO-
JIEKYJI U JAp.

Pemenune 3anau

2.3.3 JIaGopaTopHbIe 3aHATHS.

HanmMenoBanwue 1abopaTopHBIX paboT

dopma TekyIe-
IO KOHTPOJISI

3

4

CnekTtp nornomenusi. 3akoH byrepa. Hapymenus 3akona byrepa. 3akon

JIP




byrepa-Jlam6epra-bepa. ®opmyna Cmaxyiibl
2. Brixon momunectennun. Bausiaue peadcopOuy U BTOPUYHOM JIIOMU- JIP
HECLEHLIMM Ha BBIXOJI. 3aKOH BaBmiioBa. AHTUCTOKCOBO NaJ€HUE BBIXO/A.
Metoabl U3MEpEHHS BbIXOJa
3. | IonspuzoBannas aomMuHectieHIUs (MeToapl U3MEepeHUs CTETICHH TT0JIs- JIP
puzauuu. [onspusanus JIOMUHECHEHIMY IPUMECHBIX LIEHTPOB U pajna-
IIUOHHBIX JIePEKTOB B KYOUUYECKUX HOHHBIX KPHCTAJLIAX)
4. Kunertnka moMuHeceHI . MeTo bl N3MepeHUst KHHETUKH JIP
3ammra naboparopHoii pabotsl (JIP)

2.3.4 IlpumepHasi TeMaTHKA pedepaToB
He npenycMoTpeHO yuyeOHBIM ITAHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUus JJI CaMOCTOSATeIbHOH pPadoThl
00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJII0)

[Tepeuens yueOHO-METOIUUECKOTO 00ECTIEUEHUS TUCITUTLINHBI
Ne Bun CP I10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
1 |CamocrositenbHoe U3y- |Meroanueckue yKazaHus 10 OpraHU3aluu ayJUTOPHOW U BHEa-
YeHHE Pa3fiesioB YAUTOPHOI CaMOCTOSTENbHOM paboThl, YTBEpXKIACHHBIE Kaden-
2 |CaMmomoAroToBKa poii TEOpeTHUYECKON (M3MKU W KOMITBIOTEPHBIX TEXHOJOTHH,
npoTokoa Ne 9 ot «14» mapra 2017r.

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSTENIbHON pPabOThl 00yYarOImIUXCS U3
YuCiIa MHBAJIUAOB | JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3710poBbsi (OB3) mpenocTtasisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHMUYEHUSIM HX 30OPOBBS M BOCIIPUATHS UH(POPMAIIHH:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B MieyaTHOU (popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JInst i1l ¢ HapyIeHUs MM CllyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIjig au1 ¢ HapyIIEHUSIMA OIIOPHO-JIBUTaTEIBLHOTO anmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBI MepedeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTUHTEHTa 00Y-
YarOIINXCA.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.
[Mpn peanmzammu yueOHOW pabOTHI MO OCBOCHHIO Kypca HCIOJIB3YIOTCS COBPEMEHHBIC
o0Opa3oBaTelbHbIE TEXHOJIOTHU:

o I/IH(l)OpMaHI/IOHHO-KOMMyHI/IKaI_[I/IOHHI)Ie TEXHOJIOTHUH,
o HCCIIEIOBATEILCKIE METO/IBl B O0YUCHUH;
o npo0biieMHOE 00yUYeHHE.

VYcnemnHoe ocBoeHUe MaTepuaia Kypca Ipeanoaraet 0oJbIIyl0 caMOCTOATEIbHYIO pa-
00Ty acIMpPaHTOB U PYKOBOJICTBO 3TOI pabOTOM CO CTOPOHBI MpeToIaBaTeei.



I/IHTepaKTI/IBHBIG TCXHOJIOTHH, UCTTIOJIL3YCMBIC ITPHU U3YUYCHUUN JUCIHUITIIIMHBI

Kypc Bupn 3anstus Hcnonb3yemble HHTEpaKTHBHBIE 00pa3oBa- | KommuecTBo yacos
(JI, ITP, JIP) TEJbHBIE TEXHOJIOTHUU
3 JI ITpesenTanuu aexuuit 4
1IP He npenycMmoTrpeno -
JIP HccnenoBaTenbCckue METOABI B OOyUYCHUH; 10
npoOaeMHOe 00ydeHHe
Hmoeco: 14

I[HSI JuL ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMH 300POBbA NPCAYCMOTPCHA OpraHu3aluAa
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHUEM 3JICKTpOHHOI>i IIOYTHI.

4. OueHo4YHbIE CPeACTBA AJIA TEKYLIEro KOHTPOJISl YCIIeBAeMOCTH M MPOMEKYTOYHOM

aTTecTaluu.
4.1 ®oHA OLEHOYHBIX CPEACTB I NPOBEJCHHUS TEKYIEro KOHTPOJIs.
Bonpocs! 1J1s1 TOATOTOBKU KOJUVIOKBUYMY

. BotHOBBIE (DYHKIIMM U YPOBHHU HEPTUU aTOMa BOJIOPOJA.
. Oneparop yrioBoro MOMEHTA.
. CriuH-opOuTaIBHOE B3aUMOACHCTBHE.
. LS- n JJ-cBsi3b.
. Toueunas rpynna.
. HempuBouMmble 1 pUBOAMMBIE IPEACTABICHUS IPYIII.
. ToueuHble rpymIIbI BBICOKOM, CPEIHEN U HU3KOW CHMMETPHH.
. JIBOliHbIE TPYIIIBI U ABY3HAUHBIE [IPEICTABICHUS.
. Kpucrannuueckoe noie.
10. Cuna kpucramumueckoro nojsi. [lose B oktasape, kyoe, TeTpasipe.
11. BoiHoBBIE (hyHKIIMM MHOTOJIEKTPOHHBIX aTOMOB B PUOJIMKEHUHN CUIIBHOTO M c11aboro Kpu-
CTAJIJTMYECKOI0 MOJIS.
12. CiuH-opOuTaibHOE B3aUMOJICHCTBHE B KPUCTAIUIMUECKOM TIOJIE.
13. Ilpunnun ®panka-KonaoHa.
14. DnexTpoHHO-KoJe0aTeNbHbIE CIIEKTPhI IPUMECHBIX aTOMOB.
15. Teopema fna-Tennepa.
16. Cratuueckuil 1 fuHaMudeckuit a3gpdextsl Sna-Tennepa.
17. Cuna ociiisiTopa v BpeMsl )KM3HHU M3J1y4aTeIbHOro Mepexoa.
18. DyieMeHTapHbIE U3IIy4aTeIN U UX MYJIbTUILIETHOCTb.
19. Murpanust SHEpruu 3JIeKTPOHHOTO BO30YXKIEHNUS.
20. OnHOpOAHAsI U HEOTHOPOAHAS IIMPHUHA CIIEKTPAJIbHBIX JIMHUM.
21. be3bI3nyyarenbHbIE IEPEXOIbI.
22. KoomnepartuHbIe poriecchl B ancambiie P3 noHoB.
23. CUMMETpPHITHBIN aCMIEKT CIEKTPOCKONUHN BO BHEIIHUX IMOJISX.
24. Dddexr Iltapka UIsi HEHTPOCUMMETPUYHBIX U HELIEHTPOCUMMETPUYHBIX IPUMECHBIX IIeH-
TPOB.
25. Db dexT 3eemana.
25. IIpocreiimne 3MeKTPOHHBIE HEHTPBI OKPACKH
26. LleHTpBl OKpacKky B IIEIOYHO-TAIOMIHBIX KpUCTAIIaX.

O 00 1 N DN K W —

4.2 ®oHJ OLICHOYHBIX CPEACTB /Il MPOBEICHHS MPOMEKYTOYHOM ATTeCTAIUH.
MNEPEYEHbB BOITPOCOB, BBIHOCUMBbBIX HA 3K3AMEH
1. Atom Bogopoza. BonHOBBIE (PYHKIIMM U YPOBHU SHEPTUH.
2. Oneparop yrioBoro MoMmeHTa. OnepaTropsl MOBBIIICHUS U IOHM>KEHUA. KBaHTOBBIE Uncia.
3. Cnun-opburanbHOe B3auMojieiicTBue. MHOTr03JIeKTpOHHBIE aTOMBI. LS- u JJ-cBA3b. DKBHBa-
JICHTHbIE 3JIEKTPOHBI. BoJTHOBBIE PYHKIIMN KOHPUTYypaAIIUH 3KBUBAJICHTHBIX AJIEKTPOHOB.




4. MatpuuHbIE 3JIEMEHTHI OJHO- U JABYXAJIEKTPOHHBIX oleparopoB. [lapamerpsl aiekTpocTaTh-
YeCKOr'0 B3aUMOJIEHCTBUSI.

5. Omnepatopel cummerpuu. Toueunas rpynna. Ilopsinox rpynmnsl. Knacceel rpynmbel.  Tabnuna
YMHOXEHHUS rpymibl. basuc rpymnmsl.

6. IlpencraBnenus, ux xapakrepsl. HenpuBoaumble ¥ IPUBOAUMBIE NIPEACTABICHUS.

7. TodeuHble TPYNIIBI BBICOKOM, CpeAHEN U HU3KOW CUMMETpUH. [ pymIibl OKTasapa U TeTpasipa.
UYeTHble ¥ HEUETHBIE NPECTABIICHUS.

8. [Ipsamoe npousBeneHue npeAacTaBieHuil. JIBOiHbIE TPYIIbI U IBy3HAYHBIE TTPECTABIICHMUS.

9. Kpucrammueckoe nmosie. Crnaboe u cunbHOe nonie. [locTpoeHue BOTHOBBIX (DYHKIIMU U3 CO-
00paxeHU CHMMETPHUU. d-3JIEKTPOH B KYOHMUECKOM II0JIE.

10. Cuna kpucrammaeckoro noiist. [losne B oktasape, kyoe, TeTpaspe.

11. MHOro3/1eKTpOHHbIE aTOMBI; UX BOJHOBbIE (DYHKIIMH B MPUOIMKEHUH CUIBHOTO U cIaboro
OJIS.

12. Coun-opOuTanbHOe B3aUMOJACHCTBHE B KpucTamndyeckoM moje. Juarpammer TanaOe-
Cyrano. CnexTpsl IpUMECHBIX aTOMOB TPYIIIIbI JKEJI€3a.

13. AnuaGatnueckoe mpubmmkenue. bopH-OrnmeHreiiMepoBcKas 3anuch BOJTHOBOW (DYHKIIUU
JNIEKTPOHOB M sAnxep. Kiaccudeckui, NMONMYKIACCHYECKUMM M KBaHTOBBIM npuHUMn PpaHka-
Konnona. Ilpubmmwkenne Konmona.

14. KBasunuHeiyarble 3JIeKTPOHHO-KOJIe0aTeNbHbIE CIEKTPhl IPUMECHBIX aTOMOB. becdoHOH-
HbIE JTUHUH. Pacnpe/eneHre HHTEHCUBHOCTEHN B 2JIEKTPOHHO-KONEOaTeIbHON MOJIOCe.

15. JlokanbpHbBIE, KBa3WIIOKAIBHBIE M KpUCTAITHYecKue Konebanus. @akrop Jlebas-Yomrepa.

16. Teopema Sna-Tennepa. B3aumonelicTBHE BBIPOKIACHHOTO 3JIEKTPOHHOTO COCTOSHUS C BBI-
pOXaeHHBIMU KoniebanusimMu. TloBepxHOCTH aguabaTHUECKOTO MOTEHIIHANIA.

17. Cratuueckuii u nunamudeckuit apdextsl Ana-Temnepa. Ponb cinyuaiinbix nedhopmanuid. SAH-
TEJJIEPOBCKUE PACILEIIIIEHHS T10JIOC B ONITUYECKUX crieKTpaxX. DakTop BUOPOHHOM pEIyKIIMH.

18. Cuna ocumiuiaTopa U BpeMsl )KM3HHU U3J1y4aTeIbHOrO Nepexoa. DJIEMEHTapHbIE U31ydaTeln
U UX MYJBTUIUIETHOCTD.

19. IlonapuzoBanHas moMuHecueHIMs. CKpbITas aHU30TPONUS NPUMECHBIX KPUCTAJUIOB U €€
MPOSIBJICHUS B CIEKTPAxX U3Iy4eHUs. Murpamus sHepruu.

20. OgHOpOIHAsA M HEOJHOPOAHAS IIMPUHA CIEKTPAJIBHBIX JINHUH, PEJIAKCALINOHHOE YIIMPEHUE.
Brokuranue npoBanoB. be3bizinyyaTenbHble TEPEXOIbI.

21. PaznuuHble 3apsioBble COCTOSIHMS peako3eMenbHbIX (P3) aromoB B kpucramnax. f-f u f-d
nepexoibl. Oco0eHHOCTH CIEKTPOB ABYX- U TpeX3apsAIHbIX cOcTOsIHUM P3 HoHOB.

22. doroxuMuvecKue npespaieHus B kpucramuiax ¢ P3 monamu. Kooneparususle nporeccs! B
ancam6ie P3 nonos. Kooneparususiii adpdexr Ana-Tennepa.

23. CuMMeTpUHHBIN acleKT CIEKTPOCKONMM BO BHEIIHHMX MOJsIX. Oddekr 3eemana u MarHuT-
HBIN HUPKYJISIPHBIN THXPOU3M.

24. Dddexr Ilrapka 11 HEHTPOCUMMETPUYHBIX U HELIEHTPOCUMMETPUYHBIX MPUMECHBIX IIeH-
TpoB. [Ibe3ocnexTpockonuueckuii 3 Pexr.

25. IlpocTeiiine IeKTPOHHBIE LIEHTPHI OKPACKU. [-IIEHTP, €ro CHEKTPhI MOIJIOMEHUS U U3ITY-
yeHus. Bogopomonomgo06Has Moiesb, SJEKTPOH B suke. M-, R- u N-nieHTphl. F'-nientp. Bo3my-
IICHHBIE [IEHTPBI OKPACKH B IIETOYHOTAIOMIHBIX KpUCTAIIaX.

26. F(A)-uentpsl epBoro u Broporo tuna. Ilepeopuentanus F(A4)-ueHTpoB. [[ppouHble IEHTPHI
OKpacku. H-1ieHTpsl. PTyTenono0Hbie HOHBI B IETOYHO-TATOUIHBIX KPUCTAILIAX.

OneHouHble cpeAcTBa A MHBAJIMJOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 370PO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX MCUXOPU3NUECKIX OCOOCHHOCTEH.

— MIpH HEOOXOIMMOCTH MHBAIUIAM M JIHMIIaM C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pPO-
Bbs [IPEIOCTABIISETCS JOTOJIHUTEIBLHOE BPEMs JIJIsl IOJATOTOBKU OTBETA HAa K3aMEHE;

— IIpU TPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB O0YyUCHHS MHBAIUAOB U JIMIL C
OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbsI IPEAYCMATPUBAETCS] MUCIOJIB30BAHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;



— TIpH HEOOXOAUMOCTH JIJIsl OOYYAIOIINXCS C OTPAHMYEHHBIMUA BO3MOXHOCTSIMHU 3I0POBBS
¥ WHBAJIHMOB TpOIEIypa OICHUBAaHUS PEe3yJIbTaTOB OOYyUEHHS MO AMCIUIUIMHE MOXKET MPOBO-
JUTHCSI B HECKOJIBKO 3TAIOB.

[Iponienypa oneHUBaHUsI PE3yJIbTATOB O0YYCHHS WHBAIUAOB M JIUI] C OIPaHUYCHHBIMHU
BO3MOXKHOCTSIMU 37I0POBbS TI0 JUCIHILTUHE MPEAyCMaTPUBACT MPEI0oCTaBlIeHne HHPOPMAIUU B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSM MX 370POBbSI M BOCIIPUATHS WH(OPMAIIHH:

Jis 11 ¢ HapYIICHUSIMHA 3PEHUS:

— B Ie4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUJ1st T ¢ HApYIISHHUSIMH CITyXa!

— B mieyaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TTIEpeYeHbh MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOIIUXCA.

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJbLHOW y4eOHOH JHMTEPaTypbl, HEOOXOAUMOM
JJIs1 OCBOCHHS IMCUMILIHHBI (MOLYJIsT).

5.1 OcHoBHasi 1MTEpaTypa:

1. KBaHTOBBIE 1 ONTHYECKHE MPOIECCHl B TBEP/BIX TellaX: TEOpUs U MpaKTUKa: yueOHOe
nocooue / H.H. be3psnun, A.B. JIluaauk, FO.B. CerHOpoB u np. - Boponex: BopoHexckuii roc-
YAApCTBEHHBIM YHUBEPCUTET UHKEHEPHBIX TexHoJoruu, 2015. - 153 c. [DnexkTpoHHBIH pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=336036.

I[J'ISI OCBOCHUA JUCHUIIIIMHBI MHBAJIMJAAMU U JIMDAMH C OTPaHUYCHHBIMU BO3MOKHOCTAMUA
3/10pOBbsI MMEIOTCSl U3JJaHHS B 3JEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«Jlanb» u «YHuBepcurerckas oudnuoreka ONLINE».

5.2 JlonoiHUTEILHASI JINTEPaTypa:

1. KouyGeii B. dopmupoBaHue M CBOICTBAa LIEHTPOB JIIOMMHECIICHLIMH B IIEIOYHO-
TJIOUIHBIX KpUCTAIIaX [DNeKTpOoHHBIN pecypc]: yueOHoe mocodue / B. Kouybeii. — DnexkTpoH.
naH. —  Mocksa: ®uszmarnur, 2006 — 192 c¢. — Pexum pocryna:
https://e.lanbook.com/book/59430.

2. Tazenayp E.I'. Meronsl wuccienoBaHusi MarepuaioB: YydeOHoe mocobOue /
E.I'. I'azenayp, JI.B. Ky3smuna, B.I1. Kpamennnus. - KemepoBo: KeMepoBckuii rocy1apcTBeH-
HbIl  yHuBepcuter, 2013. - 336 c. [DnekrponHmii  pecypc]. -  URL:
http://biblioclub.ru/index.php?page= book&id= 232447

3. l'onppane, B.A. ®u3nka KOHAEHCUPOBAHHOTO cocTosiHU: nocodue / B.A. IN'onbnane,
JI.C. Ilunuyk; nmox pen. H.K. Meimkuna. - Munck: benopycckas nayka, 2009. - 648 c. [Dnek-
TpoHHBI pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=93309.

5.3. [lepuoauveckue U31aHusA:

1. XKypHai skcriepuMeHTaTbHON 1 TeOPETUYECKON (PU3UKH;

2. Ycnexu pu3NuecKkux Hayk;

3. KypHnan ¢puznueckoir Xumuu;

4. ®u3uka TBEpAOro Tena.

6. Ilepeyenb pecypcoB MHGOPMALMOHHO-TEJEKOMMYHMKALMOHHON ceTn «HHTep-
HeT», He00XOAUMBIX /ISl OCBOCHUS TUCHHUILINHBI (MOLYJIS1).



Ilosacuenue

BOOK.ru — anektponHas 6ubmmoreunas cuctema (3bC)
COBPEMEHHOM yueOHOI U Hay4HOI TUTepaTyphbl.
bubmnorexa BOOK.ru coaepXut akTyaslbHYIO JUTEPATYPy
II0 BCEM OTpaciisIM 3HaHWM, KOJUIEKIUS IOIOJIHAETCS AJIEK-
TPOHHBIMH KHUTaMU PaHbIIe U3JaHUsI IEYaTHON BEPCUU.

AHOYyKC.py — 2JIeKTpOHHAsA OMOIMOTeUHas cucTeMa yaeOHOM
U Hay4yHOM JHTEpaTypbl. B 3JIEKTpOHHYIO KOJIIEKIIHIO
BKJIFOYCHBI COBPCMCHHLIC y‘-Ie6HI/IKI/I U II0cOo0us BCAYLINUX
u3narenscTB Poccun.

ITnatdpopma ScienceDirect oOecrieunBaeTr BCECTOPOHHUI
OXBaT JIUTEPATyphl U3 BCEX 00JIACTEH HAYKH, NMPEIOCTABIISI
noctyn K 6omnee yem 2500 HauMeHOBaHUM KypHAJIOB U 60-
nee 11000 KHUT U3 KOJUIEKIIUHN U3AaTEIbCTBA «DJIb3EBUDPY, &
TaKXKe€ OIPOMHOMY 4YHCIYy >KYpHAQJIOB, OIYyOJIMKOBAHHBIX
NPECTIKHBIMU HaYyYHBIMH cooOmiecTBaMu. [lomHoTeKCTOBAS
6a3a manHbIx ScienceDirect siBisieTcss HENPEB30WICHHBIM
HHTepHeT-pecypcoM HayYHO-TEXHUUECKOW M METUIIMHCKON
nH(pOpMaLUU U COIEPKUT 25% MHUPOBOrO phIHKA HAYUHBIX
nyOIuKaui.

baza nannbix Scopus muaekcupyer Goiee 18 Thic. HauMe-
HOBAHUM JKYpPHAJIOB OT 5 ThIC. MEXKIYHApOAHBIX H3Ja-
TeNbCTB, BKItOYas 6osnee 300 poccuiickux >KypHaoB.
Henpes3oiiieHHas moajaep’Kka B MOUCKE HAay4YHbIX IyOJu-
Kallui ¥ IpeoCTaBIEHNH CChUIOK Ha BCe BbILIEAIINE pede-
paTbl U3 OOLIMPHOTO 00bEMA JOCTYIHBIX CTAaTEH.
Bo3MokHOCT NOTy4eHUs: HHPOPMALIUU O TOM, CKOJIBKO pa3
CCBIJTAJIMCH JPYTHe aBTOPBI HAa MHTEpeCyoIyto Bac crartbio,
IIPEIOCTABIIAETCS CIIUCOK 3TUX cTaTei. OTCleKUBaHUE CBO-
WX TyOJIUKAIMA C TMOMOIIBI0 aBTOPCKHUX MPOQHICH, a Tak
e paboThl CBOMX COABTOPOB U CONEPHUKOB.

Hayunas snexrponnast 6ubnuorexka (HOb) comepxut mon-
HOTEKCTOBBIE BEPCUU HAYYHBIX HU3JAaHUN BEIyIIUX 3apy-
OEXHBIX U OT€YECTBEHHBIX n34aTCJIbCTB.

«OnexTpoHHas Oubnuoreka auccepranmit» Poccuiickoit
I'ocynapcteennoit bubnuorexu (PI'b) B Hacrosiiiee Bpems
conepxkut 6omee 400 000 mOTHBIX TEKCTOB HamboJee 4acTo
3alpalMBaeMbIX YMTATEISIMM Jauccepranuid. Exeromgnoe
orrdposeiBanue oT 25000 1o 30000 nuccepranuii.

7. MeToan4veckune YKazaHnuda AJisg OﬁyanOI[IHXCﬂ 10 OCBOCHHI JHUCHHUIIJIUHBI

Ne CcpUika
n/n
1 http://www.book.ru
) http://www.ibooks.ru
3 http://www.sciencedirect.com
4 http://www.scopus.com
5. http://www.elibrary.ru
6. http://diss.rsl.ru
(Mmonmyasi).

OcHoBHOI yueOHOI paboTol acmupaHTa SBISIETCS CaMOCTOSATENIbHAs padoTa B TEUEHUE
BCEro cpoka oOydyeHus. HaumHath M3ydeHHE IUCHUIUIMHBI HEOOXOAMMO C O3HAKOMJICHHS C
HEeNIMU U 33JayaMH JUCHUIUIMHBl U 3HAHUSMHU U YMEHUSIMH, MPUOOpETaeMbIMHM B Ipoliecce
uzydeHus. [lanee cnenyer mpopaboTaTh KOHCHEKTHI JIEKLIUH, PACCMOTPEB OTAENIbHBIE BOMPOCHI
0 MPEJIOKEHHBIM UCTOYHHUKAM JINTEpaTyphl. Bce HesicHbIE BONPOCHI 110 AMCLUIIIIMHE aCIIUPAHT
MOXXET pa3pelIuTh Ha KOHCYJIbTAalMsSX, MPOBOJMMBIX IO pacnucaHuto. lIpu moaroroeke k
NPAaKTUYECKUM 3aHATHUAM AacClUPaHT B O0S3aTENBbHOM MOPAOKE H3YYaeT TEeOPETUUECKUN

Marepual.



http://www.book.ru/
http://www.scopus.com/
http://www.elibrary.ru/
http://diss.rsl.ru/

B ocBoeHun AUCHUIITIMHBI UHBAJIMJIAMU U JIMAMU C OTPaHUYCHHBIMU BO3MOKHOCTAMU
3I0pOBBSl OOJIBIIIOE 3HAYCHHE HMMEET WHIAMBUIyallbHas ydyeOHash pabora (KOHCYJIbTallMH) —
JIOTIOJTHUTENILHOE pa3bsiICHEHNE Y4eOHOro MaTepHara.

8. Ilepeyenb MH(GOPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX NPH OCYLIECTBJIEHUU
00pa3oBaTeIbLHOIO NMpolecca Mo JMCHUILINHE (MOYI10).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

He npenycmotpeHo.

8.2 [lepeueHb HE0OXOAUMOI0 MPOTrPAMMHOI0 O0ecreYeHusl.

[IporpammHBIi IPOAYKT JloroBop/nutieH3ust
Oneparmonnas cucrema MS Windows 8, 10 Ne73-ADD/223-D3/2018 Corarenue
Microsoft ESS 72569510 ot 06.11.2018
HuterpupoBannoe odpucHoe npuioxkenue MS | No73—AD®D/223-D3/2018 Cornamenue
Office Professional Plus Microsoft ESS 72569510 ot 06.11.2018

8.3 llepeuenb HHGOPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

1.  DOnexrpoHHas O6ubaMoTeuHast cuctema "YHuepcurerckas o6ubdmuoreka ONLINE"
[DnexTpoHHbIi pecypc] — Pexxum nocrtyma: http://biblioclub.ru.
2. DnextpoHHass OubOIMOTeUHas cucreMa u3aarenbcTBa "JlaHp" [DIIEKTPOHHBIN pe-

cypc] — Pexxum noctyna: http://e.lanbook.com.
3.  Dnexrponnas oubmmoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru).

9. MaTepI/IaJIbHO-TeXHI/I‘ICCKaﬂ 6333, HeoOXoauMast AJas OCYHICCTBJICHUA oﬁpasoBa-
TECJBHOI'O MmMpouecca mo IMCHUIIMHE (MOIly.]IIO).

MarepualibHO-TEXHHYECKOE 00ECTIeYeHNE TUCITUTLTHHBI

Y OCHAIIEHHOCTh
1. JlekIMOHHBIE 3aHATHUSA VYyeOHble ayIUTOPUM ISl TIPOBEJIEHUS 3aHATHI JIEKIIMOH-
HOT'O THUIIa; OCHAIllEHUE: KOMIUIEKT y4eOHO! mMebenu; 1ocka
yueOHasi MarHUTHO-MapKepHasi; KOMIIBIOTEPHOE OCHAILEHUE
I[15BM
350040 r. Kpacuogap, yn. CraBpononsckas, 149, Ne223C
2. JIaGopaTopHble 3aHATUS | YueOHas ayAuTOpus JUIsl MPOBEACHUS 3aHATUH JabopaTop-
Horo tumna «Jlaboparopus CTPYKTypHOTO aHajiM3a»; OCHa-
nieHue: jasepHas cucrema Ha 6a3ze Nd:YAG naszepa u na-
paMeTpUYecKoro reHepaTropa CBeTa AJis CHeKTpaJbHON 00-
smacta 680-2500 HM, B TOM YHCIHE:
Nmvmynscubiii Nd:YAG nmazep mogenu LO29-100;
[Tapamerpuueckuii reneparop cera moaenu LP 604;
I'eneparop 2-o# rapmonuku mogenu LP 101;
CreHp ONTHYECKUIA.
350040 r. Kpacnonap, yi. CtaBpononbckas, 149, Ne123C
3. I'pynnoBeie (MHIUBUAY- | AyAMTOpUHN JUTSt MIPOBEICHUS IPyNIOBBIX u
albHbIC) KOHCYJIbTAlMM | HHIAMBUIYaJbHBIX KOHCYJIBTALINI; OCHAIEHHOCTh: KOMIUIEKT
yuebHoit mebemn ¢ yueObneiMu I[IDBM; 1 II9BM
agMuUHUCTparopa (TpemnojaBaTelbCcKuil); JOocKa ydeOHas
MarHUTHO-MapKepHas
350040 r. Kpacuonap, yn. CraBponosbckas, 149, Ne 212C,
207C

Ne Bun pabor




Texymmi KOHTPOJIb,
MPOMEXYTOUHAsT  aTTe-
cTanus

AyauTopusi sl TEKYIIEr0 KOHTPOJA W MPOMEXYTOUHOMN
arTecTalliy; OCHAIEHHOCTh: KOMIUIEKT y4eOHO#H Mebenu,
J0cKa yueOHasi MarHUTHO-MapKepHas

350040 r. Kpacuogap, yi. CraBpononbckas, 149, Ne223C

CamocrositenbHas pabo-
Ta

[Tomernenue y1si CaMOCTOATENILHON PaOO0ThI; OCHAIIIEHHOCTD:
KOMIUICKT Y4eOHOW MeOenn, KOMIBIOTEPHOE OCHAIICHUE
I[I5BM ¢ BO3MOKHOCTBIO TOAKIIOUECHUSI K cetn «MHTep-
HET», IPOrpaMMoOi SKPAaHHOTO YBEIWYEHUS U JOCTYIIOM B
AJICKTPOHHYIO HH()OPMAIMOHHO-00Pa30BaTENBHYIO Cpeay
YHUBEpPCUTETA

350040 r. Kpacnoaap, yi. CtaBponosnbckas, 149, No 208C




