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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ilean ocBOeHUSI TUCHUILIUHBI.

Vyebnas aucrurinHa «CHEKTPOCKOIHUS JIa3epHBIX KPUCTAIOB» CTABUT CBOEH IIEJIbIO
M3Y4YEHHUE CBONCTB KOHACHCUPOBAHHBIX CpEJ CIEKTPOCKONMMYECKMMM MeToaamu. W3ydaroTcs
MEXaHHU3MBbI (DOPMHUPOBAHHS ONTHYECCKUX IEHTPOB, CXEMBI PACIICIUICHHUS U CTPYKTypa ypOBHEH
JUTSL IPUMECHBIX MOHOB MEPEXOAHBIX METAJIOB U PEAKO3EMENIbHBIX AJIEMEHTOB.

1.2 3agaun AUCHUILINHBI.

OcHOBHBIE 33/1a4d AUCIHUIUIMHBI — 00YYEHHE aCMHPAHTOB METOJAM pacuera M aHalu3a
ONTHYECKUX CTIICKTPOB MPUMECHBIX HOHOB B KOHJCHCUPOBAHHBIX CPEJIax, a TAKKE 03HAKOMJICHUE
C COBPEMEHHBIM COCTOSTHUEM TPOOITIEMBL.

1.3 MecTo AucuIIMHBI (MOAYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMBbl.

Jucuumnnuna «CHeKTpOCKONUS JIa3epHbIX KPUCTAIIIOBY OTHOCUTCS K BApUATHUBHOM YacTH
bnoka 1 "ducuumuunel (Moxynun)" yuyebHoro mnana HampasieHus 03.06.01 — @usuka u actpo-
HOMMSI HanpaBiIeHHOCTH DU3HKa KOHIEHCUPOBAHHOTO COCTOSHHUS.

N3yuenne aucuuIuinHbl 0a3upyeTcs Ha 3HAHUSAX ACTIHPAHTOB, MOJIYYCHHBIX paHee MPH
W3YYEeHUU TUCUUIUIMH, BXOASIIUX B LUKI 00miei u teoperndeckoi pusuku: b1.5.07.04 «Ontu-
ka», b1.5.08.03 «KBanTtoBast Teopus», b1.B.07 «duzuka mnazeposy» yuedHoro miana 03.03.02
®usuka; b1.B.02 «Teopus konaeHcupoBanHoro cocrosiaus», b1.B.JIB.05.01 «Kpucramiodusu-
ka» ydeOHoro 1uiaHa 03.04.02 dusnka KOHIEHCUPOBAaHHOTO COCTOSIHUS BEILIECTBA.

1.4 IlepeyeHpb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI M0 JMCHHUILIMHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOeHHUsI 00Pa30BaTe/IbHOI IPOrpaMMBbl.

W3ydeHue naHHON yuyeOHON AUCHUITIMHBI HApaBIeHoO Ha (OpMUPOBaHUE Y 00YJAIOIINXCS KOM-
HeTEeHIINHI

No WNupekc | ConepxaHue Komie- B pesynbrare nzyuenus: yueOHON AUCIUILITNHBI
n1; KOMIIE- TeHIHH (Uu e€ ya- 00yyJaronmecs J0JKHbI
" | TeHIMM CTH) 3HATh yMeThb BJIaJleTh
1. OIIK-1 | cnocoOHOCTBIO CaMO- | OCHOBHBIE  3a- | IPUMEHATh MO- | YSTKUMHU TIpe-
CTOSTEILHO OCy- | KOHBI, HUJI€HM U | Jy4YE€HHbIE TEO- | CTABJICHUSIMH O
HIECTBJIATh  HAYYHO- | IPUHIIUIIBI peTHdecKue COBPEMEHHBIX
HCCIIEJIOBATENBCKYIO CIIEKTPOCKOIIUU | 3HAHUS JUTSL | HAYYHBIX KOH-
NEeSATEIbHOCTh B COOT- | KOHIAEHCUPO- pEelIeHUs] TpU- | UEMNLIUSIX CIEK-
BETCTBYIOIIEW  MpO- | BAHHBIX  CpeJ, | KJIaJAHBIX 337a4 | TPOCKOIUHU
(deccuoHanbHON  00- | UIX  CTaHOBIIE- KOHJIEHCUPO-
JIACTH C WCIOJIb30Ba- | HUE W Pa3BUTHE BaHHBIX Cpe/T
HUEM COBPEMEHHBIX | B nucTropuue-
METOJIOB HCCIIEOBa- | CKOM IIOCIIeno-
HUS ¥ UH(DOPMAIMOH- | BATENFHOCTH,
HO- HX MaTeMaTH-
KOMMYHUKAIIMOHHBIX | YECKOE OIHca-
TEXHOJIOTHH HHE, UX DKCIe-
PUMEHTaJIbHOE
HCCJICIOBAaHIE
H MpaKkTHye-
CKO€  HCHOIb-
30BaHHUE
2. IK-1 TOTOBHOCTBIO OCBaH- | TEPMUHOJIOTHUIO | BEIOUPATH, KOMIIBIOTEP-
BaTb U  COBEpUICH- | U OIpPEACNICHUs | OCBaUBaTh U | HBIMH METOJIa-
CTBOBaTh METOJBI BBI- | (PU3MUECKHUX COBEpIIEH- MU pacuera mna-




Ne Nunexc | ConpepkaHue KoMiie- B pesynbrare nzyuenus: yueOHON AUCIUTIIIMHBI
LI KOMIIe- TeHUHH (Uu e€ ya- 00yJaromuecs: JOKHbI
TEHLIUU CTH) 3HATh yMeTh BJIA/IETh
palMBaHus KpUCTaJ- | BEIUYMH, Xa- | CTBOBaTb  Me- | paMETpPOB, Xa-
JIOB pakTepusyro- TOABI HKCIIEPU- | PAKTEPU3YIO-
X CHEK- | MCHTAJIBHOTO U | IIUX CIEeK-
TpaJbHbIE TEOPETHUYECKO- | TpaJIbHbIE
CBOMCTBA KpH- | TO HCCIIEOBa- | CBOMCTBA KpHU-
CTaJJIOB HUS  KpHUCTaj- | CTAJJIOB
JIOB
3. [1K-2 BJIAJICHUEM TEOPETH- | KiaccuduKa- BBIOMPATH, METOJIaMU
YECKUMHM W DKCIEpH- | [IUI0 KPHUCTal- | OCBaMBaTh U | KOMIIBIOTEPHO-
MEHTAJIbHBIMU METO- | JINYECKUX CO- | COBEpILIEH- ro MOJEIUpPO-
JaMU  UCCJICIOBAHUS | CAMHEHUIN U | CTBOBaTh  Me- | BAHHSI  CIICK-
MPUPOABI KPUCTALTU- | 0COOCHHOCTH TOABl HKCIIEpU- | TPAIbHBIX
YeCKUX W aMOP(HBIX | IX CIEKTPaJlb- | MEHTAIBHOTO H | CBOWCTB  KpH-
BEILECTB B TBEPJIOM U | HBIX CBOMCTB. TEOPETUYECKO- | CTaJNIOB
KHUIKOM COCTOSIHHSIX ro HCCIeI0Ba-
U HU3MEHEHUs  MX HUS  KpuUCTaj-
CBOWCTB IpU pa3jivy- JIOB

HBIX BHENIHHUX BO3-
EUCTBUIX

2. CTpyKTYypa M coiep:KaHHe IMCHUIIIHHBI.

2.1 PacnipeaesieHue TPyA0EMKOCTH JUCHMILIMHBI 110 BUIaM padoT.

OO6mrast TpyA0E€MKOCTh AUCIUIUIHHBI cocTaBiseT 3 3au.ea. (108 gacoB), ux pacmpenene-
HUE 10 BUJaM paboT MpPeCTaBIEHO B Ta0IHIIe

Bun yae6HO# paboTh Bceero Kypcol
4acoB (dacel)
2
AyIuTOpHBIE 3aHATHS (BCEro): 30 30
3aHsTHS JEKIMOHHOTO THIA 8 8
JlaGopaTopHbIe 3aHATHS 12 12
3aHATHSI CEMUHAPCKOTO TUIA (CEMUHAPBI, PaKTHYe- 10 10
CKHE 3aHSATHS)
CamocrosiTesibHasi paboTa, B TOM 4HcJIe: 51 51
CaMoCTOsATEIbHOE N3YUYEHUE PA3/IEIIOB 31 31
CamMmonoaroroBka 20 20
KoutpoJnb: 27 27
IToaroroBka K sK3aMeHy 27 27
O01as Tpy10eMKOCTh yac. 108 108
3a4. el. 3 3

2.2 CTpyKTypa AMCUMILIMHbI:
Pacrnipenenennie BU10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILITUHBL.




Pazgenbl quciumuiniabl, n3ydaemble Ha 2 Kypce

KomnnuecTtBo yacos
Breaynu-
Ne HanmenoBaHnue pa3nenos Beero Ayg;I(ST:TI;HaH Topx}{laa
pabora
J | 113 JIP CP
1 2 3 4 5 6 7
1. |OCHOBBI aTOMHOM CIIEKTPOCKOIIHH 5,510,5 1 - 4
2. |Teopus cummerpun 85105 1 - 7
3. |Teopus KpucCTaIIMYECKOro MOJISI 11 1 2 4 4
4.  |DneKTpOHHO-KO0JIe0aTEIbHOE B3aUMO/ICHCTBHE 8 1 2 - 5
5.  |Dddexro Ana-Temrepa 8 1 1 - 6
6. JlroMuHecCHIeHIIUsI TPUMECHBIX HOHOB B KpUCTasLIax 10 1 1 4 4
7 CrniekTpocKkonus peAKO3EMENIbHBIX aTOMOB B KpucTail- | 6 1 - - 5
Jax
8.  |CnexTpockonusi BO BHEHIHUX HOJISIX 10 | 1 2 - 7
9. |LleHTpBI OKpACKH B IIEJIOYHOTAJIOUIHBIX KpUCTAILIAX 12 1 - 4 7
Hmoeo no oucyuniune: 8 10 12 51

[Tpumeuanue: JI — nexuu, 113 — npaktrueckue 3anstus / cemunapsl, JIP — nabopaTopHsie 3aHs-
tus, CP — camocTosTenbHas paboTa cTyieHTa

2.3 Conepxxanue pas3jie/ioB JUCHUNIHHBI:
2.3.1 3anATHA JeKINOHHOI0 THIIA.

Ne HanmenoBanue Conepanne pasiena ®dopma Teky1e-
paszena r0 KOHTPOJISI
1 2 3 4
1. |OcHOBBI aTOMHOM Atom Bojopona. BomnoBwle ¢yHkiuu u ypoBHH| KosiokBuym
CIEKTPOCKOIUU sHepruu. OnepaTop yriioBoro MomeHTa. Oneparopsl

MOBBINICHHS U IOHMKeHus. KBanToBwie uncia. Bo-
nopojonoao0Hbie atoMbl. CMH-OpOUTANBHOE B3a-
uMojieiicTBue. MHOTO3JIEKTpOHHBIE aTOMBI. LS- u
JJ-cBA3b. DOKBUBaJICHTHBIE 3JEKTPOHBI. BOIHOBBIE
(GyHKIIMM KOH(QUTYpallud 3KBUBAJIEHTHBIX 3JIEKTPO-
HOB. MarpuuHble 3JIEMEHTBl OJHO- U JBYXDJIEK-
TPOHHBIX omnepaTopoB. [lapameTpsl 3neKTpoCTaTH-
YEeCKOT'0 B3aMMOICHCTBUSA

2. |Teopus cummerpun |Oneparopsl cuMMmeTpun. Toudeunas rpymma. [lops-| Komnoksrnym
nok rpynnsl. Knacesl rpynmel.  TaGnuna ymHOXe-
Hus rpynnsl. basuc rpymmsl. IIpencraBnenus, ux
xapakrepsl. HenpuBoaumeie U IpuBOAMMBIE NIPE-
CTaBJeHUs. TOYEeUHbIE IPYIIIBI BBICOKOM, CPEAHEN 1
HU3KOM CUMMETpHUH. ['pymnmbl OoKTa’zapa U TeTpasi-
pa. UetHele u HedeTHble mpencraBieHus. [Ipsamoe
IIPOU3BEICHUE TIPEICTaBICHUN. J[BOWHBIE IPYIIILI U
JIBY3HAUHBIE NPEJCTABICHUs. Y TIIbl Dilsiepa.

3. |Teopus kpuctaimu- |[Kpucrammmaeckoe nosne. Cnaboe u cunmpHOe mone.| KomiokBuym
YECKOTO IOJIS [TocTpoeHne BOTHOBBIX (PYHKIIMH U3 COOOpaKeHUM
cumMmeTpuu. d-a5ekTpoH B Kyouueckom mnose. Cuna
Kpucramueckoro nois. Ilome B okrasmape, xyoe,
TeTpadipe. MHOr031€KTPOHHBIE ATOMBI; UX BOJIHO-
Bble ()YHKIIMHU B MPHOIMKEHUN CHIIBHOTO U CIIab0ro




nonsi. CrnimH-OpOUTAIbHOE B3aUMOJICHCTBUE B KPH-
crajuinueckoM noje. Juarpammsl Tanabe-Cyrano.
CrieKTpbl IPUMECHBIX aTOMOB I'PYIIIBI KeJe3a

DNEeKTPOHHO-
KOJIe0aTeIbHOE B3a-
HMOJIEUCTBHUE

Anmnabarudeckoe npuOIIMKeHue. Bbopn-
OrnreHreiMepoBCcKasi 3amuch BOJHOBOW (YHKIIMH
3JIEKTPOHOB U szep. Knaccudecknid, mosrykiaaccude-
CKMH M KBaHTOBbIM mnpuHuuN Ppanka-KoHmoHa.
[Mpubmmxenne Kongona. KpasunmunHeiuarbie siek-
TPOHHO-KOJIeOaTeIbHbIE CIEKTPhl MPUMECHBIX aTO-
MoB. becpononnsie nuann. Pacnpenenenue nHTEH-
CUBHOCTEW B 3IJIEKTPOHHO-KOJIEOATENbHOI moJoce.
JlokanpHble, KBa3WIOKAJIbHBIE U KPUCTAIUIMUECKUE
koJsiebanus. Pakrop Jebas-Yomepa.

Komnoxsuym

D¢ dexror SAna-
Tennepa

Teopema fna-Temnepa. B3aumonencTBUE BBIPOXK-
JIEHHOTO 3JIEKTPOHHOI'O COCTOSIHMSI C BBIPOKICHHBI-
Mu Konebanusmu. [loBepxHOCTH agmabaTHYecKOro
noteHnuana. CTaTuyecKuid W JAWHAMUYECKUH d¢-
¢dexte Sna-Temnepa. Ponb ciywaiiHbIX nedopma-
uui. SIH-TeNIepOBCKUE pACIIEIJIEHUs OJIOC B OI-
TUYECKUX criekTpax. GakTop BUOPOHHOU PEAYKIINH.

Komnoxsrnym

JIroMuHeceHIINA
MPUMECHBIX HOHOB B
KpHCTaiax

Cuita ociuuIATOpa U BpeMsl )KM3HU U3J1y4aTeIbHOTO
nepexoja. DJIeMEHTapHbIe U3JIydaTelId U UX MYJb-
TUIJIETHOCTh. [lonsipu3oBaHHas JFOMHUHECLICHIIUS.
CkpbiTass aHU30TPOIHS MPUMECHBIX KPUCTAIIIOB U
€€ MPOSBIICHUS B CIIEKTpax H3JIydeHHs. Murpauus
sHeprur. OMHOpPOJIHAs U HEOJHOPOAHAS IIMPUHA
CIIEKTPaJbHBIX JINHUM, PEJaKCAalMOHHOE YIIUPEHUE.
Brokuranue npoBasioB. be3biznydarenbHbIE Tepe-
XOJBL.

Konnoksuym

Crnektpockonus
pelKo3eMeNbHBIX
aTOMOB B KpHUCTaJ-
nax

Paznuunble 3aps0BbIE COCTOSHUS PEIKO3EMENbHBIX
(P3) atomoB B kpucramiax. f-f u f-d mepexompl.
Oco0eHHOCTH CHEKTPOB JBYX- M TPEX3apsIHbIX CO-
crostHuii P3 monoB. doroxumuueckue mpespaiie-
Hus B Kpuctamuiax ¢ P3 monamu. KoonepaTusHbie
nporneccel B ancambie P3 monoB. KoomnepaTtuBHblit
s dext Ana-Temnepa.

Komnoksrnym

CrnexTpockomnus BO
BHEITHUX TOJITX

CHMMETpHIHBIN aCHEKT CHEKTPOCKONMU BO BHEII-
HUX nosiax. Dpdekt 3eeMaHa U MarHUTHBIN HUPKY-
nsapHelid guxpousMm. Dddext Llrapka mis neHTpo-
CUMMETPUYHBIX U HEIEHTPOCUMMETPHYHBIX TIpHU-
MECHBIX IIeHTpOB. [Ibe3ocnekTpockonuueckuit 3¢-
(exT.

Komnoxksuym

LlenTps! okpacku B
IEJIOYHOT AJIONTHEIX
KpUCTaJuIax

[Ipocreiine 3IEKTPOHHBIE LIEHTPHI OKpacku. F-
LIEHTP, €r0O CIEKTPHI NMOMVIONIEHUS U U3aydeHus. Bo-
JOpOAONOI00HAasT MOJENb, SJEKTPOH B sIMKe. M-,
R- u N-nmenrpsl. F'-nienTp. Bo3MylueHHble HEHTPBI
OKpAacKd B HIEJTOYHOTAJIOUAHBIX KpucTaiiax. F(A)-
LIEHTPHI NIEPBOTO U BTOpOro tuma. [lepeoprnenranus
F(A)-uentpoB. [lplpouHble LEHTpbl OKpacku. H-
LHEeHTpbl. PTyrenogoOHble HMOHBI B LIEJIOYHO-
TJIONIHBIX KpUCTAJIIaX.

Komnoxksuym




2.3.2 3aHATHS CEMHHAPCKOI0 THIIA.

Haumenosanue . ®dopma TeKylIe-
Ne Temaruka npakTUYECKUX 3aHIATHH (CEMUHApPOB)
pasgeina 0 KOHTPOJISI
1 2 3 4
1. |OcHOBBI aTOMHOM Atom Bojopona. BomHoBeie (GyHKIMH M ypoBHH| PemnieHue 3amadq
CIEKTPOCKOIINU sHepruu. OnepaTop yriioBoro MmoMenTa. OnepaTopsl
MOBBILLIEHUS U NMOHMWXKeHus. KBanTtoBble uncna. Bo-
nopoaonoo0Hsle aToMbl. CrMH-OpOUTalBHOE B3a-
nMozelcTBre. MHOro3jaeKTpoHHbIE aTOMbl. LS- u
JJ-cBA3b. OKBHUBaJIEHTHBIE 3JEKTPOHBI. BoOJIHOBBIE
(GyHKIMN KOHGUTYpaI SKBHBAJCHTHBIX AJIEKTPO-
HOB. MaTpuyHble D3J€MEHTBI OJHO- M JBYXDJICK-
TPOHHBIX oneparopoB. Ilapamerpsl 31ekTpocTaTH-
YECKOr'0 B3aUMOJICHCTBUS
2. |Teopust cummerpun |Oneparopbl cummerpuu. Toueunas rpynna. [lops-| Pemenue 3anau

nok rpynnsl. Kiacesl rpynnbel.  Tabiuna ymHOXe-
Husa rpynnsl. bazuc rpynmsl. IlpeacraBneHus, ux
xapaktepsl. HenpuBonumele U NPUBOAKUMBIE NpeEa-
craBieHus. TodeuHble IPyIIbl BBICOKOW, CPEHEN U
HU3KOM cUMMeETpuHu. ['pynnsl okTa’znpa U TeTpasi-
pa. UerHele 1 HedeTHbIE npencrasiieHus. IIpsamoe
MIPOU3BEICHUE NIPEACTaBICHUN. JIBOMHBIE TPYIIIIBI U
JIBy3HAUHbIE NPEACTaBIEHUs. YTIbl Diiepa.

Teopus KpucTamm-
YECKOTO MOJs

Kpucrannmnueckoe nosne. Cnaboe u cuiibHOE TOJE.
[TocTpoenne BOJIHOBBIX (PYHKLIHMU U3 COOOpakeHUM
cuMMeTpuu. d-37ekTpoH B KyOuueckom nose. Cuna
Kkpuctamnudeckoro nons. Ilonme B okrasape, kyoe,
TeTpasape. MHOTOAIEKTPOHHBIE aTOMBI; UX BOJIHO-
Bble (DYHKIIUU B NPUOIMKEHUHN CHIIBHOTO U c1ab0oro
nojnsi. CnuH-opOMTaNbHOE B3aMMOAEHCTBUE B KPH-
crtayuinueckoM noje. [uarpammbl TanabGe-Cyrano.
CrieKTpbl IPUMECHBIX aTOMOB I'PYIIIIBI JKEJI€3a

Pemenue 3amau

DIEeKTPOHHO-
Kone0aTeIbHOE B3a-
HUMOJEHUCTBUE

Anmnabaruyeckoe MpUOIHKEHUE. bops-
OnmneHreiMepoBCcKasi 3aluch BOJIHOBOW (YHKLUHU
3JIEKTPOHOB U snep. Kiraccuueckuii, momykiaccuye-
CKMM M KBaHTOBBIM mnpuHIMn Ppanka-Konaona.
[Ipubnmxenne Konpona. KazunuHeiuaTeie 3iiek-
TPOHHO-KOJIeOaTeNIbHbIE CHEKTPhl MPUMECHBIX aTo-
MoB. becononnsle muauu. Pacnpenenenue uHTEH-
CHUBHOCTEH B 3JIEKTPOHHO-KOJeOaTeNbHON IMoJoce.
JlokanbHbIe, KBAa3WIOKAIBHBIE U KPUCTAJUIMYECKUE
konebanus. ®akrop Jlebas-Yomrepa.

Pemenne 3anau

OddexTr! Ana-
Temnepa

Teopema fAna-Tennepa. B3aumoneicTBHE BBIPOK-
JIEHHOTO AJIEKTPOHHOI'O COCTOSIHUS C BBIPOXK/IECHHbI-
Mu KosneOanusiMu. [loBepXHOCTH aanadaTHIECKOTO
notennuana. CTaTHuecKUd W JUHAMUYECKUH d(-
dexter SAna-Temnmepa. Ponp ciywaitHeix nedopma-
uuid. SIH-TeNIepOBCKUE PACILEIIEHUs IOJO0C B OI-
THYECKHX criekTpax. @akTop BUOPOHHOU PEAYKITHH.

Pemenune 3anau

JIromuHecieHUA
MIPUMECHBIX HOHOB B

Cuna ocumiuiATopa U BpeMsl )KU3HH U3J1y4aTeIbHOrO
rnepexoja. JIeMEHTapHbIe M3JydaTeau U UX MYJIb-

Penrenne 3anau




KpHCTaJuIax TUIIETHOCTh. [lonsipu3oBaHHas JTHOMHUHECLICHIIMS.
CkpbiTass aHHU30TPONHS MPUMECHBIX KPHUCTALJIOB U
€€ MPOSBIICHUS B CHEKTpax H3IydeHus. Murpauus
sHepruv. OAHOpPOJIHAs M HEOJHOPOJHAS IIMPUHA
CHEKTPaJIbHBIX JUHUH, PEIaKCAUOHHOE YIIUPEHHE.
Bpokuranue npoBasioB. besbiznydaTenbHbIE Tepe-

XOJbl.
7. |Cnexkrpockonus BO |CHMMETPUIMHBINA acHEeKT CHEKTPOCKOIIMU BO BHell-|Perienue 3agau
BHEIIIHUX MOJISAX HUX NOJAX. DPPeKT 3eeMaHa U MarHUTHBIA LIUPKY-

asipHbId auxpomsM. Dddexr Llrapka s neHTpo-
CHMMETPHYHBIX M HEHEHTPOCHMMETPUYHBIX MpHU-
MECHBIX HEeHTpOB. lIpe3ocnexTpockonuueckuii 3¢-
(hekT.

2.3.3 JlaGopaTopHbIe 3aHATHS.

Ne HaumenoBanue nabopaTopHbIX paboT Popwma Tekyrue-
0 KOHTPOJISI
1 3 4
1. |ITapkoBckas cTpyKTypa cuekTpos noHa Nd** B kpucTamiax u creknax JIP
DOTOTOMHUHECIIEHTHAs! CHEKTPOCKOIUS: U3MEPEHHUE CIIEKTPOB JIFOMUHEC- JIP
LEHIIUU TBEPJBIX TEJ
3. |dorocTumynupoBaHHas JIOMUHECIICHIMS KpucTamuioB BaFBr:Eu JIP

2.3.4 llpumepHas TeMaTuka pedepaTton
He npenycMoTpeHO yueOHBIM IIaHOM.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTEeIbHOI PadoThI
o0y4yamuxcs M0 AMCHUILIAHE (MOLYJII0)

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUSI TUCIIUTLTAHBI
Ne Bupn CP 0 BBIMOJIHEHUIO CaMOCTOSTENbHOM paboThI
1 2 3
1 |CamocrostenbHoe U3y- |Meroanyeckue ykazaHus 10 OpraHM3al ayJUTOPHOW U BHeEa-
YEHUE Pa3cIIoB YIUTOPHON CaMOCTOSITEIbHONH paboThl, yTBEpKICHHBIE Kaden-
poii TeopeTHueckoil (U3MKM U KOMIBIOTEPHBIX TEXHOJOTHUH,
2 |Camomnoaroroska npotokod Ne 9 ot «14» maprta 201 7.

Y4eOHO-METOIMYeCKUE MaTepHalibl ISl CaMOCTOSTEIBbHONW Pa0OThI OOYYAIONIUXCSA W3
YUCiIa MHBAJIUAOB | JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3710poBbs (OB3) mpenocTaBmsitoTcst
B (hopMax, aJaliTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH(DOPMAITHIH:

JIJ1st JTAI] C HAPYIIEHUSIME 3PEHHS:

— B Ie4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist JTUI ¢ HApYIISHUSIMH CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

J1J1s1 TTI ¢ HApYIISHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieuaTHoi popme.

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA,



JlaHHBIN TTepeYeHb MOXET ObITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00y-
YarOLIUXCA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

Bonpias gacte 1abOpaTOpPHBIX 3aHATUN MPOBOJSATCS C MCIOJIB30BAHUEM COBPEMEHHBIX
CIPAaBOYHBIX MATEPHANIOB, TAKXKE HCIIOJIB3YIOTCS MPUOOPHI JI HCCIENOBAaHUS ONTHYECKUX
CBOMCTB KOHJICHCUPOBAaHHOM CPEJIbI.

[lo m3ywyaemoil AMCHMIUIMHE MarucTpaHTaM IPEJOCTABIISIETCS BO3MOMXHOCTb OTKPBITO
MOJIb30BaTHCS (B TOM YMCIIE KOMUPOBATh HAa JIMYHBIE HOCUTENIN WH(POPMAIUH) MTOATOTOBICHHBI-
MU BEIYIIUM JAHHYIO JUCUUIUIMHY IIPENOoIaBaTelIieM MaTepuagaMu B BUJE JJIEKTPOHHOIO KOM-
IUIEKCa COMTPOBOKACHHUS, BKIFOUAIOIIETO B CE0s: AJIEKTPOHHBIE BapUAHTHl y4eOHO-METOMUECKUX
OCOOHIA.

[IpoBenenue Bcex 3aHATUN J1AOOPATOPHOrO NPAKTUKyMa IMPEAyCMOTPEHO B KJjacce,
CHa0>XEHHOM BCEM HEOOXOAMMBIM OOOPYIOBaHHEM W KOMIbIOTEpaMU AJsi 3(PPEKTUBHOTO BbI-
MIOJTHEHHUSI COOTBETCTBYIOIIHNX JIA0OPATOPHBIX padoT.

[To uToram BBIMIOJIHEHUS KaXk10i1 J1a00paTopHOil pabOThl aCUPaHT MPEAOCTABISIET U 3a-
MIAIIAeT OTYET Mo JabopaTtopHoil pabore, mpuieM B Oecese ¢ MpemnojaBaTeieM acupaHT J0J1-
JKE€H MPOJAEMOHCTPUPOBATh 3HAHUE TEOPETUUYECKOIO U HKCIIEPUMEHTAILHOIO MaTepuasa, OTHO-
csImIerocst K padore.

ConpoBoXKJIeHHE CaMOCTOSITENIbHON padOThl MAarMCTPaHTOB TAK)KE€ OPraHU30BAHO B Clie-
IYIOIUX opMax:

— YCBO€HHUE, IOTIOJTHEHNE U BHUKAHUE B pa3Oupaemble pa3aenbl JUCIUILUIMHBI IPU TIOMO-
I 3HAaHUM MOJYyYaeMbIX MOCPEACTBOM HM3YUYCHHUS PEKOMEHIYEMOW JUTEPAaTyphl U ITyTEM BBI-
MTOJIHCHHMS JTA0OPATOPHBIX padoT;

— KOHCYJIbTAI[MH, OPTaHU30BAHHBIC JIJIS1 Pa3bsCHEHHUS IPOOIEMHBIX MOMEHTOB TIPH CaMO-
CTOATEIHFHOM M3yYEHHH TE€X WJIM MHBIX aClIeKTOB pa3elioB ycBanBaeMoW WH(OpMaluu B TUCIHU-
IUTMHE.

Jnst v ¢ orpaHMYeHHBIMU BO3MOXHOCTSIMU 370pPOBbS IPELYCMOTPEHA OpraHu3anus
KOHCYJIbTAIMM ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYIIero KOHTPOJIsl yCIIeBaeMOCTH U MPOMeKYTOYHO

aTTecTaluu.

4.1 ®oHA OLEHOYHBIX CPE/ICTB VI NPOBeAeHNS TeKYIero KOHTPOJIs.
Bonpocs! 1J1s1 KOJUIOKBHYMA 110 AUCHHILIMHE

«CneKTpocKonus Ja3zepHbIX KPUCTAIOBY:

Huarpammsl Tana6e-Cyrano. CrieKTpbl IPUMECHBIX aTOMOB TPYIIIBI JKeje3a

PacnpeneneHre THTEHCUBHOCTEN B 2JIEKTPOHHO-KOJIEOATENIBHOM 1OJIOCE.

JlokasnbHbIe, KBa3WJIOKAJIbHBIE U KPUCTANINYECKHE KOJIeOaHusl.

®axtop Jlebas-Yomnepa.

®dakTop BUOPOHHOM peyKIIHH.

Brokuranue nmpoBasos.

besbI3nyuarenbHble IEPEXOIBL.

POTOXMMHUYECKHE MTPEBpALIEHUS B KpucTaiiax ¢ P3 nonamu.

KoomneparuHsie npoueccs B ancamb6ie P3 noHOB.

Koonepatusnsiii a¢pdext Ana-Temnepa.

[Tre30cniekTpockonuuecKuii 3¢ pext

[IpoGieMbl TOYHOCTH, BEPXHSS M HUKHSS IPAaHUIBI OIIMOOK SKCIIEpUMEHTA.

KocBeHHbIH xapakTep 3KCIepUMEHTAIBHBIX TaHHBIX, UX 00pa0OTKa M UHTEPIIpETaIIHs

MexaHu3Mbl TOSIBICHUS ONTUYECKUX a0COPOIIMOHHBIX CIIEKTPOB.

[TapameTpsl TMHUN B ONTHYECKUX aOCOPOIIMOHHBIX CIEKTpax.

BpamarensHble 1 KoneOaTeabHbIE CIIEKTPI. DJIEKTPOHHBIE CIIEKTPBI.

W nenTudukaiyst MOJICKYJISAPHBIX OJI0C. MeTO bl OTHECEHUS JINHUM.
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18.  CnekrtpanbHble TpUOOPHI. THITEI MOHOXPOMATOPOB.

19. Crnexrpanbabie TpHOOpHI. OCHOBHBIE TTAPAMETPHI.

20.  Ocnosuble xapakrepuctuku criektpo KPC. ITonspuzanuonnsie usmepenus KPC.
21. Ocnosnbie cxembl KPC. Texnuka cnektpockonuu KPC.

22. Bo3M0HOCTH KaueCTBEHHOTO M KOJIMYECTBEHHOr0 aHaiu3a 1o cnexkrpam KPC.

23. Pe3zonancuoe KPC.

4.2 ®oH OLIEHOYHBIX CPEICTB Il MPOBEAeHUs MPOMEKYTOUHOM aTTeCTAIlUM.
INEPEYEHDB BOITPOCOB, BBIHOCUMBbIX HA DK3AMEH

1. AtoM Bogopoaa. BomHoBbIE GYHKIIMM U YPOBHH SHEPIHH.
2. Oneparop yriaoBoro MomeHTa. Oneparopsl MOBBIIEHNS U IOHWKeHUs. KBaHTOBBIE uncia.
3. CriuH-0pOUTaIBLHOE B3aMMOIeHCTBIE. MHOTORJIEKTPOHHBIE aTOMBI. LS- u JJ-cBs3b. DKBUBa-
JICHTHBIC HJIEKTPOHBI. BOHOBBIE (GyHKIIMK KOHPUTYPALIMU SKBUBAJICHTHBIX JIEKTPOHOB.
4. MatpuuHbI€ 3JIEMEHTBI OAHO- U JBYXJIEKTPOHHBIX omneparopos. Ilapamerpsl anekTpocTaTh-
YECKOI'0 B3aUMOJCHCTBUSA.
5. Oneparopsl cumMmeTpuu. Toueunas rpymmna. [lopsnok rpynmnsl. Kiacesl rpynnel.  Tabnuna
YMHOX€EHUS rpymibl. basuc rpynmsl.
6. Ilpencrasnenus, ux xapakrepsl. Henpuoaumsle 1 IPUBOAUMBIE NIPEACTABICHUS.
7. ToueuHble TPyNIbl BBICOKOM, CPEAHEN U HU3KOW CUMMETpPHUH. [ pymIibl OKTasapa u TeTpa’ipa.
YeTHble ¥ HEYETHBIE IPEACTABICHUS.
8. Ilpsamoe npousBeneHue npeacrapiacHuil. [[BoiiHble IpyIIbl U JBYy3HAUHbIE IPECTABICHUS.
9. Kpucrannuueckoe nose. Cnaboe u cunbHoe none. IloctpoeHne BOIHOBBIX (DYHKIIMU U3 CO00-
pakeHUl cuMMeTpUHU. d-3JIEKTPOH B KyOMUECKOM IIOJIE.
10. Cuna kpuctamundeckoro nosst. I[Tone B oktaspe, kyoe, TeTpasape.
11. MHOro31eKTpOHHBIE aTOMBbI; UX BOJHOBbIE ()YHKIMH B MPUOJIMKEHUH CUIBHOTO U c1aboro
OJIS.
12. Cnun-opOuTaibHOE B3aMMOJEICTBHE B KpucTauinyeckoMm moise. Jluarpammer TanaOe-
Cyrano. CnexTpsl IPUMECHBIX aTOMOB TPYIIIIBI JKEJIE3a.
13. Anuabatuueckoe npubnmkenue. bopH-OnnenreliMepoBckasi 3amuch BOJHOBOW (pyHKUIMU
NIEKTPOHOB M snep. Kiaccuyeckuil, NOMyKIaCCHUYECKMH W KBAHTOBBIM npuHuun PpaHka-
Konpgona. Ilpubmmxenune Konnona.
14. KBa3unuHeluarble 3J1€KTPOHHO-KOJIEOaTeNbHbIe CIEKTPhl MPUMECHBIX aTOMOB. becoHOH-
HblE JTUHUM. PacnpeneneHrne HHTEHCUBHOCTEHN B 3JIEKTPOHHO-KOJI€0aTeIbHON MOJIOCE.
15. JlokanbHbBIe, KBa3WIOKANbHbBIE U KpUcTaTndeckue konedbanus. @akrop Jlebas-Yomrepa.
16. Teopema Sna-Tennepa. B3aumonelicTBre BBHIPOXKIEHHOTO 3JIEKTPOHHOTO COCTOSIHUS C BBI-
pOXIeHHBIMU KoJieOaHUsIMU. [loBepXHOCTH aarabaTuyecKoro NoTeHIuana.
17. Cratuueckuil u nuHamudeckuit 3gpdextrl Ana-Temnepa. Ponp ciyuaiinbix nedpopmanuii. SAx-
TEJIJIEPOBCKHE PACILICTIIICHUS MOJIOC B ONTHYECKUX CHeKTpax. DakTop BUOPOHHOM pelyKIIHH.
18. Cuita ocumsuisiTopa ¥ BpeMs JKU3HU U3ITy4aTelIbHOTO Mepexoia. DIJIEMEHTAPHBIE U3TydaTenn
Y UX MYJBTUIUIETHOCTD.
19. TlonspuzoBanHas momMuHecneHUa. CKpblTas aHU30TPONUS TPUMECHBIX KPUCTAIIIIOB U €€
IIPOSIBJIEHUS B CIIEKTPAX U3JIy4eHHUs. Murpamus sHepruu.
20. OgHOpOAHAS ¥ HEOJHOPOIHAS IIMPHUHA CIIEKTPAJIbHBIX JIMHUM, PEIIAKCAlMOHHOE YIIUPEHUE.
Bopxuranue nposanos. be3bI3nydaTesbHbIE IEPEXOBI.
21. PaznuuHble 3apsiioBble cOCTOAHUS peako3emenbHbiX (P3) aromos B kpucramnax. f-f u f-d ne-
pexoibl. OcoOEHHOCTH CIIEKTPOB JIBYX- M TPEX3apsIHBIX cOCTOsIHUI P3 HOHOB.
22. @oTOoXMMHYECKHE NpeBpanieHus B kpucramwiax ¢ P3 monamu. KoonepaTtusHsle mpoueccs B
ancamb6iie P3 nonos. Kooneparusnsliii a3pdext SAna-Temnepa.
23. CUMMeTpUIHBIN acleKT CIEKTPOCKONHM BO BHEIIHUX HoJsX. Dddexkr 3eeMana U MarHuT-
HBIN HUPKYJISIPHBIN TUXPOU3M.
24. Dddext ltapka 11 EHTPOCUMMETPUYHBIX U HEIICHTPOCUMMETPUYHBIX TPUMECHBIX I1E€H-
TpoB. [Ibe3ocnekTpockonuueckuit 3pdexr.



25. Ilpocreiimne 31eKTPOHHBIE LIEHTPHI OKPACKH. F-1IeHTp, €ro CeKTphl NOJIOMIEHHS U U3ITyde-
Hus. BomopoaonomobHas Moiens, 3IeKTpoH B smuke. M-, R- u N-tientpsl. F'-ieatp. Bo3my-
IICHHBIC LIEHTPbI OKPACKHU B HIEJIOYHOTATOUIHBIX KPUCTAJIIAX.

26. F(A)-tienTpsl iepBoro u Broporo tuma. [lepeopuenramnus F(A)-nieHTpoB. [IpIpodHbIe IEHTPHI
okpacku. H-tieHTphl. PTyTenoo0HbIe HOHBI B IETOYHO-TAIOUIHBIX KPUCTAIIIAX.

Oo0pa3en dK3aMeHAIMOHHOT0 OnJIeTa

®DenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEXKIEHHE BBICIIIET0 00pa30BaHUs
Ky6anckuii rocyiapcTBeHHbI YHUBEPCUTET
Kadenpa Teoperndeckoit GU3NKH U KOMIBIOTEPHBIX TEXHOJIOTHI
2019-2020 yu.rox

Juctunniia «CeKTPoCKONuA JIa3epHbIX KPUCTAJIOBY»
3K3AMEHAIIMOHHBIN BUJIET Nel

1. Artom Bomopona. BonHoBble (yHKINU M YPOBHH 3HEPIHU.

2. F(A)-uentpsr nepBoro u Broporo Ttuma. [lepeopuenrtanms F(A)-neHTpoB. {pIpodHbIe IEHTPHI OKpac-

ku. H-1ieHTphl. PTyTenono0HbIe HOHBI B HIETOYHO-TAIOUIHBIX KPUCTAIIIAX

3aB. kadenpoit
TEOPETUIECKON (PU3UKU
1 KOMITBIOTEPHBIX TEXHOJIOTUN HUcaes B.A.

OHGHO‘-IHBIG CpeacTBa Ik MHBAJIWJ0B U JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTAMM 310PO-
Bbsl BBIOMPAIOTCS C YYETOM MX MHIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpH HGO6XOI[I/IMOCTI/I HHBaJIMAaM W JiudaM C OrpaHM4YC€HHBIMH BO3MOKHOCTAMU 300PO-
Bbsl IPEAOCTABIISAETCS JOMOJHUTEIBHOE BpeMs JUIsl TOATOTOBKU OTBETA Ha SK3aMEHE;

— NP NIPOBEJICHUU NPOLIETYPhl OLIEHUBAHUS PE3YJIbTATOB 00YyUEHHUsI UHBAJINUIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBSI IIPEAYCMATPUBAETCS UCIOIb30BAHNUE TEXHUUECKUX
CpeacTsB, H€06XOI[I/IMI>IX MM B CBA3U C UX MHAUBUAYAJIbHBIMU OCO6CHHOCTHMI/I;

— IIpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
N WHBAJIMAOB Ipoucaypa OUCHHUBAHUA PE3YJIbTATOB O6yq€HI/I$I o AUCHUINIIMHE MOKCT MIPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa olieHHBaHUSI PE3YJIHTATOB OOyUYEHUS] MHBAIMIOB U JIUI[ C OTPAaHUYCHHBIMHU
BO3MOXHOCTSIMH 3/I0POBbS 10 TUCHMIUIMHE (MOJYJII0) IMpeaycMaTpUBaeT MpPeAOCTaBICHHE HH-
dopmaruu B popmax, aIanTHPOBAHHBIX K OTPAHUYEHUSIM UX 370POBbsI U BOCIPUATUS HH(DOpMA-
M

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst an ¢ HapyIEeHUsIMH OITOPHO-JBUTATEIBHOTO aIIapara:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JIaHHBIN TIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Yy-
YJAIOIIUXCA.




5. IlepeyeHb OCHOBHOI M JOMOJHHUTEJILHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
JJIS OCBOEHM Sl JTUCUMILIIMHBI (MOXYJIs).

5.1 OcHoBHas JiuTEepaTypa:

1. békkep, FO. Cnekrpockonus / FO. békkep ; mep. JI.LH. Kazanmera. - Mocksa : PUIL]
"Texnocdepa", 2009. - 528 c¢. - (Mup xumun). - ISBN 978-5-94836-220-5 ; To xe [DneKTpoH-
HbIi pecypc]. - URL: http://biblioclub.ru/ index.php?page=book&id=88994.

2. Kanpirnna, O.H. ®usnueckue meronsl mcciuenoanus BemiectB / O.H. Kanbiruna,
A.T'. UetBepukosa, B.JI. bepaunckuii ; MunucTepcTBo o0pa3oBanus u Hayku Poccuiickoit ®e-
nepanuu, Kadenpa 06H.ICI/I ¢usuku. - OpenOypr : OI'Y, 2014. - 141 c. : cxem., Tab:1., ui. - bu6-
JUOTP. B  KH. To ke [Dnextponnwnii pecypc]. -  URL: http://biblioclub.ru/
index. php"page—book&ld— 330539.

5.2 JlonosiHuTeIbHAS JIUTEPaTypa:

1. Baiiko, IO.A. ®u3nuka KOHJIEHCHPOBAHHOTO COCTOSHMS [DJIEKTPOHHBIA pecypc|
yue6. mocooue / FO.A. Baiikos, B.M. Ky3HeroB. — DnekTpoH. gaHn. — Mocksa : M31areiabcTBo
"JIabopatopus 3nanuii", 2015. — 296 c. — Pexxum nocrtymna: https://e.lanbook.com/book/70766.

2. Nemtpenep, B. CoBpemenHas 1a3epHas crieKTpockomnus: [yaeoHoe mocodue] / B. dem-
Tpeaep; nep. ¢ anri. M.B. Psoununoi, JI.A. MenbHukoBa, B.JI. JlepboBa ; mox pen. JL.A.
MenbHukoBa. - Jlonronpyausiii : Uatennexr, 2014. - 1071 ¢

Jljig OCBOEHMS AMCUMILTMHBI MHBAJIUJAMU U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsSl MMEIOTCSl M3JAaHUS B 3JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» n «YHusepcuterckas oubnaoreka ONLINE».

5.3. Illepuoauyeckue u3IaHusl:

1. Yenexu pu3nyeckux Hayk;

2. XKypHan sKkCnepruMeHTaIbHOM U TEOPETUUECKON (PU3UKH;
3. Kypnan ¢pusznueckoit Xumuu;

4. ®duszuka TBEpOTO Tea.

6. Ilepeyenn pecypcoB MHGOPMAIHOHHO-TEJEKOMMYHHKANIMOHHON ceTu «WHTep-
HeT», He00XOAMMBIX /115l OCBOCHUS TMCHMILINHBI (MOYJIs1).

No

Cchuika [Mosicuenne
/1

BOOK.ru — anextponnas 6ubnuoreynas cucrema (3bC)
COBPEMEHHOM yueOHOI U Hay4HO TUTepaTyphl.

http://www.book.ru p Y1 i patyp

1. bubmuoreka BOOK.ru comepXuT akTyalbHYIO JUTEPATypy

10 BCEM OTpAciIsIM 3HaHWM, KOJUIEKIUS TOIOJIHAETCS dJIEK-

TPOHHBIMHM KHUTAMH PaHbIlIe U3/IaHUSI IEYaTHON BEPCHUU.

ANOYyKC.py — 2JIeKTpOHHAs OMOIMOTeUHas cucTeMa yueOHOM
http://www.ibooks.ru U HAyYyHOW JUTepaTyphl. B 5SIEKTPOHHYIO KOJUIECKIIHIO
BKJIFOUCHBI COBPEMEHHBIC YYCOHMKH M TMOCOOHS BEIYIIHX
n3aarenbcTs Poccuu.

[Tnatdopma ScienceDirect oOecrieunBaeT BCECTOPOHHUI
OXBaT JIUTEPATYPhl U3 BCEX 00IaCTe HAYKH, TTPEIOCTABIISS
http://www.sciencedirect.com JIocTym K 6onee yem 2500 HanMeHOBaHUH KypHAIOB M 00-
3. nee 11000 KHUT W3 KOJUIEKIINU U3AaTENbCTBA «DIb3EBUPY, a
TaKkK€ OrPOMHOMY YHCIY KYpHAJIOB, ONMYyOJIMKOBaHHBIX
MPECTHKHBIMUA HAyYHBIMH cooOniecTBamMu. [lonHoTekcTOBAs
0a3a manHbBIX ScienceDirect sBIseTCS HEMPEB30HACHHBIM



http://www.book.ru/

HNHTepHeT-pecypcoM Hay4YHO-TEXHHUUECKOW U MEIULIMHCKON
uHpOpMaLIUU U COAEPKUT 25% MHPOBOTO PhIHKA HAYYHBIX
nyOnuKanui.

baza manubix Scopus muAekcupyer O6oinee 18 Thic. HauMme-
HOBAHUM JKYpPHAJIOB OT 5 ThIC. MEXKIYHApPOJHBIX H3/a-
TeNbCTB, BKIFOUast Oonee 300 pocCUiiCKUX KypHAIOB.
Henpes3oiineHHas moajaepKka B IOUCKE HAay4YHbIX ITyOJu-
Kalluil ¥ IpeJOCTaBICHNH CCBHUIOK Ha BCE BbIIIEAIINE pede-
http://www.scopus.com .
4. paTbl U3 OOLUIMPHOTO 00BbEMa JOCTYIHBIX CTAaTEeH.
BosmoxxHOCTS MostydeHus: uHGOpMaluu 0 TOM, CKOJIBKO pa3
CCBUIAJIMCh JPYTUe aBTOPBI HA MHTEPECYIOLYI0 Bac craTsto,
MIPEAOCTABIIAETCSA CIUCOK 3TUX cTaTeil. OTCaeXKUBaHUE CBO-
UX MyONUKalU{ C MOMOIIBIO aBTOPCKUX Mpoduiiel, a Tak
JKe pabOoThl CBOMX COABTOPOB M CONEPHUKOB.

Hayunas snextponnas 6ubnuorexka (HObB) comepxur mon-
5. http://www.elibrary.ru HOTEKCTOBBIE BEPCUU HAYYHBIX HU3JAaHUN BEIyIIUX 3apy-
OEXHBIX U OTE€YECTBEHHBIX U3ATEILCTB.

«OnexTpoHHass Oubmmoreka nucceprauuid» Poccuiickoii
I'ocynapcrBennoit bubnuoreku (PI'b) B Hacrosiiiee Bpems
6. http://diss.rsl.ru conepxkut 6oee 400 000 MOTHBIX TEKCTOB HaMbOJIEe 4acTo
3ampaliMBaeMbIX YHTATENSIMUA JauUccepTranuid. ExxerogHoe
orugpossiBanue ot 25000 1o 30000 auccepranuid.

7. MeToauyeckne yKa3zaHusi AJs1 OOyYalOIIMXCH IO OCBOEHHMI0 TUCHMILIMHBI
(monyas).

OcHoBHOI y4eOHON pabOTON acmupaHTa SIBISETCS CaMOCTOSATENbHAsi paboTa B TEUCHHUE
BCEro cpoka oOydenus. HaumHath M3ydeHHE MUCHUIUIMHBI HEOOXOAMMO C O3HAKOMIICHHS C
oeJsiMu M 3aJadaMu JUCHUIINIMHBI YU 3HAHWUAMHU U YMCHUSMU, HpI/IO6pCTaeMI)IMI/I B IIpoueccce
uzydenus. [lanee cnenyer mpopaboTaTh KOHCIEKTHI JIEKIIUH, pACCMOTPEB OTIENbHBIE BOMPOCHI
o NpPECAJIOKCHHBIM UCTOYHUKAM JIMTCPATYPHI. Bce HescHrbie BOIIPOCHI MO JUCHHUIIIMHE aCIIUPAHT
MOJKET pa3pelIuTh Ha KOHCYNbTALUAX, MPOBOJUMBIX IO pacnucaHuio. [Ipm moaroroske k
MPAKTUYECKUM 3aHATHUAM AaCHUpPaHT B O00s3aTENIbHOM TMOPSIKE H3Y4aeT TEOPETUYECKUN
MaTepua.

B ocBoenun JAUCHUIITIMHBI MHBAJIWJAMH W JIMOAaMU C OTPaHUYCHHBIMHU BO3MOXKHOCTAMU
3I0pOBbs OOIBINIOE 3HAYCHHE WMEeT HHJWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

8. Ilepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCNOJb3YEeMBbIX NPH OCYLIECTBICHHH
00pa30BaTeILHOIO MPOLECCa MO0 JUCUUILIHHE (MOLYJIIO).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

He npenycmotpeHo.

8.2 IlepeyeHb HEOOXOAMMOI0 POrPAMMHOI0 00ecCIeYeHUsI.

IIporpammHBIN TPOAYKT JloroBop/nutieH3ust

Oneparmonnas cuctema MS Windows 8, 10 No73—-AD®/223-D3/2018 Cornamenne Mi-
crosoft ESS 72569510 ot 06.11.2018

HNuterpupoBannoe oducHoe npuioxkenne MS | Ne73—-AD®D/223-D3/2018 Cornamenune Mi-
Office Professional Plus crosoft ESS 72569510 ot 06.11.2018



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

8.3 llepeuenb HHPOPMANUMOHHBIX CIIPABOYHbIX CUCTEM:

1.  DOnexrponnHas O6ubnmoreuHas cucrema "YHuBepcuterckas Oubiamoreka ONLINE"
[DnexTpoHHBIH pecypc] — Pesxxum nocrtyma: http://biblioclub.ru.
2. DnextpoHHas OuOIMOTeUHas cucreMa u3aarenbcTBa "JlaHp" [DIIEKTPOHHBIN pe-

cypc] — Pexxum moctymna: http://e.lanbook.com.
3.  DOnexrponnas oubauoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru).

9. MarepuajbHO-TeXHHMYeCKasi 0a3a, HeoOXoaMMAasi Uil OCylecTBJIeHUsI 00pa3oBa-
TeJIbHOI'0 NMpoLecca no JAUCHUIInHe (MOYJII0).

Bun pabor

MarepualibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTIIMHBI
A OCHAILIEHHOCTH

JlexnoHHbIE 3aHATUS

YyeOHBIC ayIUTOPHUH IS TIPOBEICHUS 3aHATHI JIEKIIMOH-
HOTO THIIa; OCHAICHHE: KOMIUIEKT y4eOHON Me0enn; Jocka
yueOHas MarHUTHO-MapKepHas; KOMITBIOTEPHOE OCHAIICHUE
[19BM 3 mir.

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

JlabopaTopHble 3aHATHUS

VYyeOHasi ayaquToOpHs JUIsl MIPOBEIEHUs 3aHATUIN Jaboparop-
Horo tumna «JlabopaTtopuss CTPYKTypHOTO aHAIHM3a»; OCHA-
uieHue: yasepHas cucrema Ha 6aze Nd:YAG naszepa u na-
paMEeTpUYECKOro IreHepaTopa CBeTa I CHEKTPaIbHON 00-
nmacta 680-2500 HM, B TOM 4YHCIE:

Nmnynscubiii Nd:YAG nazep monenu LO29-100;
[TapameTrpudeckuii reHepaTop cBeta moaenu LP 604;
I'eneparop 2-oit rapmonuku moaenu LP 101;

CreHz ONTHYECKUH.

350040 r. Kpacuogap, yin. CraBpomnonbckas, 149, Ne123C

I'pynnoBeie (MHIUBUIY-
aJlbHbIE) KOHCYJIbTALIUU

Aynutopun TUIS MIPOBEICHHUS TPYIIOBBIX u
WHAWBUAYAJIbHBIX KOHCYHI)T&HI/Iﬁ; OCHAIIICHHOCTh: KOMIIJICKT
yueObHoit Mmebemn ¢ yueObneiMu IIOBM; 1 II9BM
aAMUHUCTparopa (TpemnojaBaTeNbCKuil); 1T0oCKa yueOHas
MarHUTHO-MapKepHas

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

Texymuii KOHTPOJIb,
MIPOMEXYTOUYHAsT  aTTe-
cTauus

Aynuropusi JUIs TEKYIIEro KOHTPOJII M TMPOMEXYTOUHOU
aTTeCTallMy; OCHAIEHHOCTh: KOMIUIEKT ydeOHOW MmebOenu,
J0cKa yyeOHasi MarHUTHO-MapKepHast

350040 r. Kpacnonap, yi. CraBpononbsckas, 149, Ne223C

CamocrosiTenpHas pabo-
Ta

[Tomerienue a1 caMOCTOSATENIbHON PabOThI; OCHAILIEHHOCTD:
KOMIUIEKT Y4eOHOM MeOenu, KOMIBIOTEPHOE OCHAIIEHHE
[I9BM ¢ BO3MOXHOCTBIO MOAKIIOUEHUA K cetu «HTep-
HEeT», MPOrpaMMOM SKPAaHHOTO YBEIMYEHHS U JIOCTYIIOM B
JIEKTPOHHYIO HMH(OPMAIIMOHHO-00PA30BaTEIbHYIO CpPEIy
YHUBEPCUTETA

350040 r. Kpacnonap, yi. CraBpononsckas, 149, Ne 208C




