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MporpamMmy ancumnnvHbl paspaboTan(a)(n) cTaplwmnii HayYHblin COTPYOHUK, K.H. Mapucos M.A. HAJ
MarHMTHOM PagnocnekTPOCKONUM 1 KBaHTOBOW anekTpoHukm nm. C.A. AnbTwynepa Kadenpa
KBAHTOBOW 9MEKTPOHUKN 1 pagnocnekTpockonuu , Mikhail.Marisov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

LlensiMmu ocsoeHus gucumnnuHbl (Mogyns) "CnekTpockonums nasepHbiX KPUCTaNIoB" SBASOTCS
oBnageHne 3HaHMsMN 06 OCHOBax YN3NKM KOHAEHCUPOBAHHbIX Na3epHbIX MaTepuanos, a UMEHHO: a)
yCBOEHME MPUHLIMMOB 1 METOA0B ONTMYECKOW CMEKTPOCKOMMUN Nas3epHbIX KpUcTannos, 6)
0cobeHHOCTen POPMUPOBAHNS KPUCTANNINYECKOW CTPYKTYPbl 1 ONTUYECKUX LEHTPOB, B) MX
CNeKTpanbHO-MIOMUHECLIEHTHBIX XapakTepUCTUK, ') CBOMCTB Hambonee nonynsipHbIX TBEPAOTENbHbIX
nasepHblX MaTepuanos 1 akTyalbHblM HANPaBNEHUSM UX NPUMEHEHUS.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.0B.2 MNpodeccrnoHanbHblin" OCHOBHOW
obpaszoBartenbHoit nporpammbl 011800.62 Paanodursnka n 0THOCUTCS K AUCUMMIMHAM MO BbIOOpPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

Kypc "CnekTpockonus nasepHbix Kpuctannos" npeasapsiet kypc "OCHOBbI (oM3MYECKUX NPOLLECCOB B
ONTUYECKUX KBAHTOBbIX reHepaTopax”, "KsaHToBas paanogpuanka” n cneunanbHbii NPakTUKym
KBaHTOBOW pagnounanke.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNEeTEHUNN:

Pacwumndpposka
npuobpetaemon KoMneTeHLUn
CMOCOBHOCTBIO MCMOb30BaTh 6a3oBble TeopeTn4yeckmne 3HaHunA
nKk-1 (B TOM 4Hucne no gucumninHam I'IpOdZ)I/IfIVI3aLI,VIVI) Onga peweHun
npodpeccroHasnbHbIX 3aa4

CMOCOBHOCTBIO NPUMEHSITL Ha NpakTuke 6a3oBble
npogoeccnoHanbHble HaBblKK

CNoCcoBHOCTbIO MOHUMATbL NPUHLMMLI PaboTbl 1 MeToabl
nKk-3 aKcnayaTauum COBPEMEHHO Paamno3nekTPOHHON 1 ONTUYECKON
annapaTtypbl U 06opynoBaHusi

CMNOCOBHOCTbIO UCMONb30BaTh OCHOBHbIE METObI
pagonou3nyecknx N3MepeHni

CNOCOBHOCTBIO K NPOPECCUOHANBHOMY Pa3BUTUIO U
caMopasBuUTUIO B 06NacTu paanonankm U aNeKTPOHUKM

CNOCOBHOCTbIO CaMOCTOATENBHO NPUOBPETaTh HOBbIE 3HAHUS,
ok-10 NCMonb3ysl COBPEMEHHbIE 06pa3oBaTesibHbIE U
NHJOOPMALMOHHbIE TEXHONOMNK

CMocobHOCTbIO cobupatb, 0606wWwaTbh U MHTEPNPETUPOBaTh C
NCMONb30BaHNEM COBPEMEHHBIX MHCPOPMALIMOHHbIX TEXHONOT WA
ok-11 MHCpopMaLIMio, HEOBXOAMMYIO ANsi OOPMUPOBAHNUS CYXAEHWIA
MO COOTBETCTBYIOWMM CrieunanbHbiM, Hay4YHbIM, COLMANbHbLIM 1
3TnYeckuM npobnemam

CNoCcoBHOCTbIO K MOCTAHOBKE Lenu 1 Bbibopy nyTei ee
LOOCTUXEHWS!, HACTOMYMBOCTb B AOCTUXEHUN LiENN
CNOCOBHOCTbIO KPUTUYECKN NEPEOCMBICNBATD HAKOMIEHHbIN
oK-4 OMbIT, U3MEHSTb NPU HEOHXOAMMOCTY NPOHUIb CBOEA
npogoeccnoHanbHom 0eaTenbHOCTH

Lncpp komneteHLUN

nk-2

nk-4

nKk-6

0K-3
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Pacwmndpposka
npuobpeTaeMoi KOMNeTeHL NN
CNocobHOCTbIO paboTaTb CAMOCTOATENbHO U B KONNEKTUBE,
PYKOBOANTL NOABMU U NMOOYMNHSATLCS

Lncpp komneteHLUN

OK-6

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

- OCHOBbI (PM3MKN KOHOEHCUPOBaHHbIX Na3epHbIX MaTepuanos NPUHLKXNbLI 1 MeTOoAbI onTnyeckomn
CMEeKTPOCKOMMn na3epHbIX KPUCTANNoB;

- 0COOEHHOCTM CPOPMMNPOBAHMS KPUCTANTUYECKON CTPYKTYPbI U ONTUYECKMX LIEHTPOB,

- POJib CNEeKTpanbHO-NOMNHECLUEHTHbIE XapakKTeEPUCTUK B npoueccax, nMerwmnx MecTto B
TBEpPOOTE/IbHbIX JTa3epax n yecunutendax ceeta

- cBOicTBa Hambonee nonynspHbIX TBEPOOTENbHbIX NAa3epPHbIX MaTtepnanos

2. DONIXEH yMeTb:

- 0bocHOBaTb UCMOMb30BaHMe TOro UM NHOro MeToda CNEeKTpPOoCKONMM4eCcKoro aKkcnepmMeHTa ons
nony4yeHums 3HaHWI O XapakTepuncTtnkax nccnenyemoro sewectsa Uin sBneHns

- 00BACHUTD donsnyeckmne npuHUMNbI pa60TbI TBEPOOTENbHbIX Ta3epoB C pa3N4HbIMA
Kpuctannmyecknmm akTMBHbIMM cpedamMm 1N pacckasartb 0 cgoepax nx Ucnoib3oBaHUS.

3. DONXEH BnaneThb:

TEOPETNYECKMMI 3HAHUSIMN OCHOBHbIX 3aKOHOB KPUCTANIOXUMUN 1 B3aMMOOEACTBMS U3NYYEHUS C
BELLECTBOM
4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NPUMEHATb NONMy4YEHHblEe 3HAHNA Ha NMPaKTuke

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLUMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4eT B 8 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs [OMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunimHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNAUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paborThbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N .D.MI(\:IIL:.)VE;,J':_IV;‘HH/ Cemectp, . ecTpa (B yacax) KOHTpONS:
Nexumn MpakTuueckuelllaboparopHbie
3aHATUSA paborbl
Tema 1.
1 CnekTpockonus. Llenn
‘(M OCHOBHbIe 3a4a4u
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Buabl 1 yacbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ CemecTpl o ocpa (B vacax) y on-npg; ﬂp
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 2. JlazepHble

cpenbl,
2.laKTMBMPOBaHHbIE 8 4-6 6 6 0 MNpesertauvs

NOHaMM NepexonHbIxX

MeTansos

Tema 3.

Kpucrannuyeckue
3.|na3epHble cpenpl 8 7 2 2 0 MNpesenTauvs

YNbTPagroneToBoro

ananasoHa
4. Tema 4. HenuHenHble 8 8 5 5 0 MpeseHTaums

nasepHble KpucTanbl

Tema 5.

[MonynpoBoaHWKOBbIE lMpeseHTauns
. Kpuctannnyeckme 8 9 2 2 0

nasepHble cpenbl

Tema 6. BOnokoHHbIe MpeseHTaums
6. aKTUBHble cpebl 8 10 2 2 0

Tema 7.

Kpucrannuyeckue [MpeseHTaums
/. aKTUBHblE cpedbl Ha 8 R 2 2 0

LEeHTpax okpacku

Tema 8. POTOHHbIE MpeseHTaums
8. Kpuctannol 8 12 2 2 0
_ Tema . Ntoroeas 8 0 0 0 3avet

doopma KOHTponsA

WNtoro 24 18 0

4.2 CopepxaHvue oUCLUNMUHDI
Tema 1. Cnekrpockonus. Llenn n ocCHoBHble 3aAa4yv CreKTpocKonuu
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

Cnektpockonus. OCHOBHble 3a4a41 ONTUYECKOW CNEKTPOCKONUU NasepHbIX KPUCTanoB.
DU3MKO-XUMUYECKME CBONCTBA NTA3EPHbBIX MATEPMANOB 1 CMOCOObI UX NONYYEHUS.
DUINKO-XMUYECKNE XapaKTEPUCTUKN akTMBATOPOB: MOHOB NepPexXoHblX MeTansos,
penkosemernbHblX MOHOB (P3U) 1 akTMHOMOOB. XapakTepucTukn CnekTpoB akTMBUPOBAHHbLIX
KpucTtannos

Tewma 2. JlasepHble cpeabl, akTUBMPOBaHHble MOHAMU NMepexoaHbIX MeTaNNoB
JNIeKLMOHHOoe 3aHsiTune (6 4yaca(oB)):

Cxema aHepreTnyeckmnx ypoBHen n nazepHole nepexoabl noHoB Nd3+, Er3+, Yb3+, Tm3+, Ho3+,
Dy3+, Cr3+, Ti3+ B kpucTtannax n creknax. Cxembl nazepHoi reHepaumm. CnekTpbl NOrnoweHns n
NIIOMUHECLIEHLUWN, KBAHTOBBIN BbIXOL NIOMUHECLIEHLMM 1 ONTUManbHble KOHLEHTPaLUN akTMBaToOpOB
B pa3nMyHbIX MaTpuLax, KO3MULNEHTbI BETBNEHNS, CNOCOObI Hakaykm aTnx kpuctannos, KMo
reHepauuu, nepecTponika OJIMHbI BONMHbI N3NYyYeHUs.

npaktnyeckoe 3aHsitne (6 4yaca(os)):

KETPOHHBH
B_EPCHTET
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Jla3epbl HA OCHOBE KPUCTAN/IOB 1 CTEKON, aKTUBUPOBAHHbLIX MOHAMM NEPEXOAHBIX METAN/OB.
OcobeHHOCTU N3rOTOBNEHNS aKTUBHbIX Cped. XapakTepucTuku, obnactn NpUMeHeHusI.
lMepcnekTusbl.

Tema 3. Kpucrannuyeckme nasepHbie cpenbl ynbTpadomoneTosoro avanasoHa
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Kpuctannuyeckme nasepHbole cpenbl ynbTpapunonetosoro ananasoHa. Cxema aHepreTnyeckumx
YPOBHEN 1 nasepHble nepexonbl (0TAM4Yne MeXKOHMUIypaLmMOHHbIX MEPEXOO0B OT NEPEXOO0B

MeX Ay COCTOSIHUSIMU BHYTPW OLHOW 1 TOW Xe 3NeKTPOHHOW KOHpUrypaumm, npobnembl Nony4yeHns
reHepauun B Y obnacTtu cnektpa, CywecTByowmne akTnBHble cpebl). [puMeHeHns 1 nepcnekTmBbl

npakTnyeckoe 3aHsitne (2 4aca(os)):

Nazepbl Ha ocHoBe kpuctannos LiCaAIF6:Ce3+. OcobeHHOCTN KOHCTPYKLMW, XapakTepUCTMKN
NpUMeHeHne, NepCneKkTrBbI.

Tema 4. HennHenHble nasepHble KpUCTannbl
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

HenuHeHble nazepHble KpucTannbl. ddeKT reHepaunm BTOPO rapMOHUKM B HENUHENHOM
Kpuctanne (HenvHenHble BOCMPUNMYNBOCTU, CUHXPOHU3M). AKTUBMPOBAHHbIE HENMMHENHbIE
KpucTanibl 1 3dEKT CAMOYMHOXEHUS HYacTOThbl Ia3epHOM reHepaunn.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Kpuctannnyeckne nasepHble cpefbl, MCMONb3yOWMNe SBNEHNE BbIHYXAEHHOr0 KOMOUHALMOHHOMO
paccesHust (BKP). ABneHne kombrnHaumoHHoro paccesiHns n BKP. TeepooTtenbHble
BKP-npeobpasoBartenu nasepHoro nany4yeHuns. AKTMBMPOBaHHbIE Cpenbl coBMeLeHHble ¢ BKP
npeobpasoBaTenem.

Tema 5. NMonynpoBoAHNKOBbIE KpUCTa/lSIMYEeCKMe Nna3epHblie cpenbl
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

[MonynpoBOOHMKOBbIE KpUCTanIn4eckme nasepHble cpedbl 30HHas CTPyKTypa nonynpoBOAHNKOBbIX
KpuCTannos (MpvMecHble ypoBHW, ypoBeHb Pepmu-Lnpaka). [epexonbl, Bbi3biBalowWme ncnyckaHme
gootoHa. MeToapbl co3naHus MHBEPCHOM HACENEHHOCTU, BEHNS ONTUYCKOro YCUNEHN 1 nasepHom
reHepauunn. MprHUMNnbl paboTbl MHXEKUMOHHbIX Ta3epoB, [eTepoCTPYKTYPMPOBaHHbIE
Kpuctannnyeckne matepuarsnbl ons nonynpoBoOHUKOBbIX 1a3epoB.

npaktnyeckoe 3aHsitne (2 4aca(os)):

ViccnepoBaHue xapakTepucTuk nonynpoBoAHNKOBOrO nasepa ¢ AJIMHOW BONHbI 668HM doMpMbl
"MonynpoBoaHMKOBbIE NPMBOPLI": 3aBUCMMOCTb 3HEPrM U3ny4eHns ot Toka, KNI reHepaumnm,
aunarpamMma HarnpasneHHOCTN, TeMrnepaTypHble 3aBUCUMOCTI CNEKTPabHbIX XapakTepuUCTUK.

Tema 6. BonokoHHble aKTUBHbIE cpeabl
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

BonokoHHble akTuBHbIe cpenbl [MpuHuMnbl pyHKUnoHnposaHus (Er-, Yb- n pamaHoeckux cpen,
0COBOEHHOCTM OCYIECTBNEHNS Hakadvkun ) MaTtepuanbl Ans BONOKOHHbIX CPeA 1 UX XapakKTePUCTUKN
(obnacTb 1 WKprHa Nonockl ycuneHns, agpcpekTneHocTb (KMO)?)

npakTudeckoe 3aHsitne (2 yaca(os)):

KOMMOHEHTBI 1 KOHCTPYKUUMSA BOJIOKOHHbIX Na3epoB an/IMeHeHI/IFI N nepcnekTusebl
(BOJ'IOKOHHO-OI'ITI/I‘-IGCKI/IG NNHNN CBSA3N, 06p8.60TKa MaTepl/IafIOB)

Tema 7. Kpuctannnyeckme akTMBHble Cpeabl Ha LLeHTpaxX OKpacku
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Kpuctannuyeckmne akTUBHbIE Cpebl Ha LIEeHTpax okpacku. Tunbl LEHTPOB OKPaCKu 1 Matepuarbl.
Cnocobbl co3aaHnst LEHTPOB OKPacKu. YPOBHM 3HEPrum, CreKTPoCKonn4yeckmne, ooToOXMMUYECKUE 1
MHblE CBOMCTBA.

npaktnyeckoe 3aHsitne (2 4aca(os)):

Jla3epHble xapakTepuCcTKM aKTUBHbIX MaTepuasnoB Ha LeHTpax okpacku. [pumeHeHns n
nepcneKTmBbl

Tema 8. DOTOHHbIE KpUCTaNbI
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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DOTOHHbIE Kpuctannbl. OcHOBHbIe cBOWCTBA. 30HbI B CpOTOHHbIX Kpuctannax n nx ontnyeckume
nposiBNeHns. YcuneHne ceeta Ha CpOTOHHbIX Kpuctannax n nadepHasa redepauus.

npakTnyeckoe 3aHsitne (2 4aca(os)):
CoBpeMeHHble MEeTObl N3roTOBNEHUS POTOHHBIX KpUcTannos. NprMeHeHns 1 NepcnekTmBbI

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITENIbHOM paboTbl AUCUMMINHBI (MOLYNSA)

Bupbl
N Paspen Cemect Hepens | camocTositenbHon [TpyA0eMKOCTb ;&%ﬂ:;;?:;g:ga
AducumnnnnHbl pcemecrpa paboTbl (B wacax) 260TbI
CTYAEHTOB P
Tema 1.
CnekTtpockonus. Llenn noaroToBka K o
1. ’ 1- THbIA On
N OCHOBHbIE 3a4a4u 8 3 YCTHOMY ONpocCy 6 ye onpoc
cnekTpockonun
Tema 2. JlasepHble
cpenbl,
NnoaroToBka K
2.laKTMBMpPOBaHHbIE 8 4-6 nog?’gﬁ au?/lm 6 npeseHTauuns
NOHaMN NepexoaHbIX P
MeTannos
Tema 3.
Kpucrannuyeckue
noaroToBka K
3.|nasepHble cpenbl 8 7 nog 32H? au?/m 3 npeseHTauns
ynbTpagnoneToBoro P
avanasoHa
Tema 4. HenvHelHble noaroToBka K
4. '
nasepHble Kkpuctansbl 8 8 npeseHTauunu 3 ripeseHTaui
Tema 5.
lMonynpoBoOHUKOBbIE noaroToBka K
. n
0 KpucTanimyeckme 8 9 npeseHTauumn 3 peseHTaumn
nasepHble cpenbl
Tema 6. BonokoHHble noaroToBka K
. ’ 1
6 aKTVBHble cpenbl 8 0 npeseHTauunu 3 ripeseHTaln
Tema 7.
Kpuctannuyeckune NnoaroToBka K
7. 11
aKTUBHbIE Cpenbl Ha 8 npeseHTauumn 3 fpeseHTauns
LEeHTpax oKpacku
Tema 8. ®OTOHHbIE noaroToBka K
. ' 12
8 KpucTanibl 8 npeseHTauuun 3 fipeseHTaln
NTtoro 30

5. O6pasoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Peannsyetcst MoaynbHO-peinTuHroeas cuctema. [ns atoro y4ebHblit MaTepmnan pasnensiercs Ha
NIOrM4YeCcKN 3aBepLIEHHbIe YacTu (MoLyNN), MOCNe U3y4eHNs KOTOpbIX NpeaycmMaTpmusaeTcs
atTectaums B BUOE TEKYLWMX KPaTKUX ONPOCOB CTYOEHTOB.

YyebHbIli MaTepuan nanaraeTcs CTyaeHTaMm B BUOE NEKUNIA, MPUYEM B HaYane N3N10XEHUS HOBbIX TEM
B MHTEPAKTMBHOM hopme B Buae becenbl U/mnm KpaTkoro onpoca obyyarowwmxcs BolSBNSETCS
ypOBeHb Ux 6a30BOM NOArOTOBKU 1 UMetoLmecs B Heil npobensbl. C y4eToM nocneaHmnx
KOPPEKTUPYETCS 1 hOpMUpPYyeTCS CTpaTerns aanbHenwmx neKUMoHHbIX 3aHATUiA. B npouecce
00y4eHns NPaKTUKYOTCS OEMOHCTPAUNOHHbIE OMbIThbl HA HAYYHOM M y4ebHO-Hay4HOM 060pyLOBaHNM
kadgoenpbl 1 nabopatopum HAJT MPC n K3.
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HauunHas ¢ cepeauHbl cemecTpa (8-10 Hegenun) peannaytoTcs NPOEKTHbIE MeToAbl 0By4eHus,
npennonarawLlme caMocTosITENbHOE U3y4YeHVe CTyAeHTaMn onpeneneHHoro pasaena ancunniInHbl
1 NpencTaBneHns NoNyYeHHbIX Pe3ynbTatoB B BuOe ny6nvmyHol npeseHTaumu. MNpuyem, ¢ Lenbto
BOBNEYEHNS B MPOLIECC U3Y4YEeHNs1 OaHHOW TeMbl MaKCVMasIbHOMO YMCna CTyAeHTOB, akTUBU3aLmMmn nx
TBOPYECKOW paboTbl (CAMOCTOATENIbHOrO OCYWEeCTBEHUs LienenonaraHms, cbopa Heobxoammoli
MHgOOPMaLIMK, ee aHann3a ¢ PasHbiX TOYEK 3peHs, DOPMUPOBAHNS BbIBOOOB W 3aKNOYEHUS,
CaMOKOHTPONS NpoLecca Nony4yeHnst 3HaHU 1 ero pesynbTaToB), UCMONb3YHTCS METOAbI rPYNMNOBOW
N B3aUMOOLIEHKI: PELIeH3MPOoBaHne cTyaeHTamy paboT apyr gpyra v onrnoHUpoBaHue UMn
NPOEKTOB.

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS JUCLIMIMIIMHBI U y4e6HO-MeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. Cnekrpockonus. Llenn n ocHoBHble 3aAa4v CreKTPocKonuu
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Cnektpockonusa. OCHOBHbIE 3a4a41 ONTUYECKOW CNEKTPOCKONMM nasepHbIxX Kpuctannos. Npamas un
obpartHas 3agada cnekTpockonuu. Pranko-xMMMYECKNE CBONCTBA Na3epHbIX MaTepranos 1 cnocobbl
nx nonyyeHns. Metonbl CUHTE3a HEaKTUBUPOBAHHBIX N aKTUBMPOBAHHbIX KPUCTANN0B, KepamuK 1
CTEKN. PU3NKO-XUMNYECKME XapPaKTEPUCTMKM aKTUBATOPOB: MOHOB NEPEXOOHbIX METanNsoBs,
penkosemesbHbIX MOHOB (P3W) 1 akTMHOMOOB. XapakTepHble YepTbl ONTUYECKNX CNEKTPOB
KpUCTannoB, akTMBMPOBaHHbIX MOHaMu d- 1 f-anemeHTOB. CNEKTPbl MOHOB HEOAUMA B NapamarHUTHbIX
Kprctannax OnekTPoHHbIE N 3NEKTPOHHO-KonebaTenbHble CNEKTPbl aKTMBATOPOB B KpUcTannax.
MpuHumn ®paHka-KoHgoHa, npasmuno Ctokca u cTokcos casur MNMonydgeHomeHonornyeckas teopust
AinHwreHa. MNepenaya aHeprum Bo3byXaeHUS Mexay akTMBaTOPHbIMU NOHAMMU.

Tema 2. JlasepHble cpebl, aKTUBUPOBaHHblE MOHAMUN NMepexoaHbIX MeTanoB
npe3eHTtauunsa , npuMepHbie BOMPOCHI:

JlasepHble cpenpl, akTMBnpoBaHHble noHamn Nd3+ JlaszepHble cpeibl, akTUBMPOBAHHbIE MOHAMU
Er3+ JlazepHble cpenbl, akTMBMpoBaHHble MoHaMn Yb3+ NonnaktnempoBaHHble nasepHble cpenbl
(akTmBMpoBaHHble noHamn Tm3+, Ho3+, Er3+ n Dy3+) JlazepHble cpenbl, akTUBUPOBAHHbIE NOHAMU
Cr3+ JlasepHble cpebl, akTMBMUPOBaHHbIE MOHaMM Ti3+

Tema 3. Kpuctannuyeckue nasepHbie cpenbl ybTpacouoneTtoBoro avanasoHa
npeseHTauuns , NpUMepHble BONPOCHI:

Kpuctannuyeckune nasepHole cpefbl ynbTpaduoneToBoro ananasoHa a) Cxema sHepreTnyeckmx
YPOBHE 1 nasepHble nepexonbl (0TIM4Yne MeXKOHMUIypaLMOHHbIX MepexonoB OT NepexonoB Mexay
COCTOSIHASIMW BHYTPW OOHOM U TOW Xe 9NEKTPOHHON KOHhUrypauum, npobnembl NonyveHms
reHepauun B Y obnactu cnekTpa, CyWweCcTByOWMe akTBHblE cpebl) 6) MNprMeHeHus n
nepcrnexkTmBbl

Tema 4. HennHenHble nasepHble KpUcTannbl
npeseHTauuns , NpMMepHble BOMPOCHI:

HenvHelHble nasepHble kpucTansbl a) OGEKT reHepaLuy BTOPO rapMOHVKU B HENMHENHOM
KpucTanne (HenMHenHble BOCNPUMMYNBOCTU, CUHXPOHN3M) 6) AKTVBMPOBAHHbBIE HENMHENHbIE
KpucTanibl U 3pdeKT CAMOYMHOXEHWS YacTOTbl Na3epHol reHepaumm B) NprMeHeHNs 1
nepcnekTuBbl

Tema 5. MonynpoBooHUKOBbIE KpUCTaN/INYecKue nasepHble cpeabl
npeseHTauus , NpUMepHble BONPOCHI:

[MonynpoBOOHMKOBbIE KpUCTaNInYeckme nasepHolie cpenbl a) 30HHAs CTPyKTypa
NONynpPOBOAHNKOBBIX KPUCTANNOB (NPUMECHbIE YPOBHY, ypoBeHb Pepmu-Lupaka) 6) MNepexonbl,
BbI3blBalOLWMe UcnyckaHne ¢potoHa B) MeTtoabl co3aaHns NHBEPCHOW HACENEHHOCTH, SBNIEHNS
OMTUYCKOr0 YCUNIEHW U NasepHoi reHepauunn r) NMpuHumnbl paboTbl MHXEKLNOHHbIX N1a3epoB,
["eTepoCTpyKTypMpOBaHHbIE KpUCTaNIN4eckne Matepuanbl 4ns nonynpoBOOHNKOBBIX 1a3epoB. 1)
KBaHTOBbIE TOUKM €) [MTprMepbl NONyNnPOBOAHNKOBBIX Na3epHblX cpen. VX xapakTepucTknkm X)
[MpnMeHeHnsa n nepcnekTyBbl
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Tema 6. BonokOHHbIe aKTUBHbIE cpeabl
npeseHTauns , NPUMepPHbIe BONPOCHI:

BonokoHHble akTBHbIE cpenbl a) [NpuHumnbl pyHkUMoHpoBaHus (Er-, Yb- n pamaHoBckux cpen,
0COBEHHOCTM OCyLEeCTBAEHUS Hakaykm ) 6) Matepuarnbl 4515 BONOKOHHbIX Cpeq U NX XapakTepucTmKm
(obnacTb 1 WKprHa nonockl ycunenns, agpdpekTneHocTb (KMM)?) B) KOMNOHEHTbLI 1 KOHCTPYKLMS
BOJIOKOHHbIX f1a3epoB r) [NpumMeHeHns n nepcnekTrBbl (BONOKOHHO-ONTUYECKUE NTIMHUN CBA3N,
obpaboTka maTepunanos)

Tema 7. Kpuctannuueckme aKkTMBHbIE Cpebl Ha LLeHTpax oKpacku
npeseHTaums , NPUMepHble BOMPOChHI:

Kpuctannnyeckme akTnBHbIE CpPelbl HA LIEHTpax oKpacku a) Tunbl LEHTPOB OKpacku 1 Matepuansb 6)
Cnocobbl co3naHns LLEHTPOB OKPacky B) YPOBHU 3HEPTMU, CEKTPOCKOMMYECKUE, DOTOXMMMYECKUNE
N NHble CBONCTBA ) Jla3epHble XxapakTepucTuUkn akTUBHbIX MaTepUanoB Ha LieHTpax OKpacku 1)
[MprMeHeHnsa n NnepcnekTuBbl

Tema 8. POTOHHbIE KpUCTaNNbI
npeseHTauuns , NpMMepHble BOMPOCHI:

DOTOHHbIE KprcTannbl a) YTo Takoe POTOHHbIN Kpuctann? Ero ocHoBHble cBolicTBa. 6) 30HbI B
OOTOHHbIX KpUCTannax u ux ontuyeckmne nposieneHms B) CoBpeMeHHble METOAbl U3rOTOBNEHNS
JPOTOHHbIX KPUCTaNOB I) YcuneHue ceseta Ha OOTOHHbIX KpUCTannax u nasepHas reHepaums o)
[MpuUMeHeHNa 1 NepcnekTmBbI

Tema . UToroesasi popma KOHTpons

MpuMepHbIEe BONPOCHI K 3a4eTy:

1. CI'IGKTpOCKOI'II/IFI. Llenn n ocHoBHble 3ana4yun CrneKkTpocKonun. OcCHOBHble 3a8a4M ONTUYECKON
CMNEeKTPOCKOMNMn na3epHbIX KPUCTanos. Tpl/l OCHOBHbIX HanpasneHnsa CrnekTpockKonm4ecknx
nccnenosaHui AKTUBUPOBAHHbIX KPUCTANoB. npﬂMaﬂ " O6paTHa$| 3adayda CrnekTpockonumn

2. PU3NKO-XMMMYECKME CBOMCTBA NAa3epHbIX MaTepuanos 1 cnocobbl nx nonydYeHns (3oHHas
CTPYKTYpa (AnanekTpuku, nonynpoBoaHNKN) N uanasoH NPo3payHOCTV CUMMETPUS KPUCTanIoB
(oBynyyenpenomneHue), oToxmMmyeckas (pagmaumoHHas yCToM4nmBoCTb), pusmyeckme napameTpsl
KpUCTanInyeckmnx n amopHbIX Matepmanos (TennonpoBoLHOCTb, KOHCTAHTbI TEMNI0BOro
paclwmpeHns 1 np.), TpeboBaHUs K akTMBaATOPaM M K akTMBMPYEMbIM MaTpumLam)

3. MeTtoabl CUHTE3a HEAKTUBUPOBAHHbBIX 1 aKTUBMPOBAaHHbIX KPUCTANN0B, KepamMuK U CTEKN
(dpasoBble gnarpammbl, 3aKoHbl "akTueaunn": nsomopcusm, npasuna [ronbawmuarta, Berapaa,
Petrepca, nonspHocTu; n3oBaneHTHas u retepoBaneHTHas aktmsaums; 3akoH [rannsepa-ldgpaHHa
KO3godomUMEHTbl pacnpeneneHnsa akTueatopHoOm NnpuMecu 1 1.n.)

4. AKTMBMPOBAHHbIE N HENNMHEHbIE MaTepuarnbl, Cpepbl X MPUMEHeHNs (MpuMepbl Hanbonee
NCMNONb3YEMbIX aKTMBUPOBAHHbIX N HENIMHENHbIX KPUCTAaN0B)

5. dunamnko-xmmmnyeckmne xapakTepuCcTukKmn akTMBaTopoB: MOHOB NepPexoHblX MeTannos,
penkosemernbHblX NOHOB (P3W) 1 akTMHOMOOB (3NeKTPOHHAsA CTPYKTypa U BaneHTHbIE COCTOSAHUS;

6. DHepreTnyeckne ypoBHN cBOOOAHbIX MOHOB U MOHOB B TBEPAbBIX Tenax (MynbTUNAeTbl, NPaBnio
lN'ynoa, onarpammbl Oukn -Kpocceaita n CyraHo-TaHabe, otnmauns mexay P3W v noHamm rpynnbi
Xenesa, NOHATNE 0 KpUcTannnyeckom none, Lrapkosckas cTpykTypa yposHein P3W)

7. XapaKTeprle 4epTbl ONTUHECKNX CNEKTPOB KPMUCTANNoB, akKTUBNPOBAHHbLIX NOHaMn rpynnbl
XKenesa v pegko3emMesibHbIMU NoOHaMN. CI'IeKprI MOHOB HEOAMMA B NapaMarHMUTHbIX Kpuctannax.

8. MIHTeHCMBHOCTM Nonoc B cnekTpax (npaeuna otbopa, npasuno Jlannoprta, OCHOBbI TEOPUNA
Oxapnna-OdenbTa)

9. OneKkTPOHHbIE N ANEKTPOHHO-KoNnebaTeNbHble CNEKTPbl aKTMBATOPOB B KpUCTanNaxnpuHLmMN
®dpaHka-KoHgoHa, npasmno Ctokca 1 CTOKCOB CABUM

10. MNMonydpeHomeHonornyeckas teopus SNHWTENHA (KOIPAULUMNEHTbI DAHWTENHA N UX CBSA3b C
N3MEPSEMbIMU CNEKTPOCKOMNYECKUMIN NapameTpamm, BPEMS XU3HN BO30YXAEHHbIX COCTOSHWIN,
CeYeHNs BbIHYXAEHHbIX Nepexonos, 6eabianyyarenbHbie Nepexonbl, KBaHTOBbIN BbIXO4
NIOMUHECLEHLN)
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11. Nepenaya aHeprum Bo3byXAeHUS Mex Oy akTMBAaTOPHbLIMU MOHAMK (TylWeHUe U ceHcnbunmnsaums
NIOMUHECLIEHLNN, KPOCC-penakcaLMoHHbIE N ankKOHBEPCUMOHHbBIE MPOLIECCHI, MATPaLNSt SHEPTN Y
KOHLUEHTPaUNOHHOE TyWeEHNE NIOMUHECLLEHLNN)

12. Cxema aHepreTn4eckux ypoBHei 1 nasepHole nepexonbl noHoB Nd3+ B KpucTannax un creknax
(YeTblpex 1 KBa3UTPEX YPOBHEBBIE CXEMbl NAa3epPHON reHepauum)

13. Kpuctannoxmmmyeckme ocobeHHOCTU CUHTE3A, (PM3NYECKMe, CNEKTPOCKONMUYECKME N NasepHble
XapakTepuCTUKN KpUCTannos nttpuin-antommHmesoro rpaHata Y3AI5012 (YAG),
ntTpuin-antommHmesoro neposckuta (YAIOS3), YVO4 u LiYF4 (YLF), aktuBnpoBaHHble noHamu Nd3+
(CnekTpbl MOrNOWEHWS U NIOMUHECLIEHLIMW, KBAHTOBbIV BbIXOL NIOMUHECLIEHLUN 1N ONTUMASIbHbIE
KOHLUEHTpauun akTMBaToOpoB B PasfiMyHbIX MaTpuLax, KoagULUMEHTbI BETBNEHNS, CNOCODbI HaKayku
aTnx kpuctannos, KNI reHepauuu, TemnepatypHas nepectporika ofvHbl BOMHbI U3Ny4YeHUS)

14. IlazepHble cpenbl, aKTUBNPOBAHHbIE NOHaMn Er3+. Cxema aHepreTmyeckux ypoBHen 1 nasepHble
nepexonabl akTMBATOPHbIX MOHOB B KpUCTannax n cteknax (Cxembl nasepHoi reHepaunn B VIK n
BUOVMOM OmanasoHax, Crnocobbl HaKayky 1 xapakTepUCTUKM Na3epHoi reHepauun). NepcnekTuesbl
Er-akTMBMPOBaHHbIX NA3EPHbIX MATEPUANOB.

15. JlazepHble cpefnbl, akTuBMpoBaHHble MoHaMn Yb3+Cxema aHepretuyecknx ypoBHeEN 1N nasepHble
nepexoAbl akTMBaTOPHbIX MOHOB B KpUCTannax n cteknax (Cxembl Na3epHOi reHepaumm, cnocobsl
Hakayku N xapakTepPUCTUKN Na3EPHON reHepaumm).

16. lNonnakTnenpoBaHHbIe NasepHble cpepbl (aKkTMBMpoBaHHble MoHaMn Tm3+, Ho3+, Er3+ n Dy3+).
CxeMma sHepreTn4yeckunx ypoBHer 1 nasepHble nepexonbl akTMBaTOPHbIX MOHOB B KpUcTaniax u
cTeknax (cxembl nasepHoi reHepaumm B VIK n BuaumMom amnanasoHax, crnocobbl Hakaykuy 1
XapakTepuCTUKN NasepHon reHepaumm).

17. JlaszepHble cpenbl, akTuBMpoBaHHble noHamm Cr3+. CnekTpockonnyeckne u nasepHble
XapakTepucTukm kpuctannos pybuHa, coopcteputa, BeAl204, LiCaAlF6, LiSrAIF6 n KZnF3,
aKTMBMPOBaHHbIX noHamun Cr3+. JlazepHble cpeabl, akTMBMPOBaHHbIE MOHaMKM Ti3+.
CnekTpockonuyeckne n nasepHble xapaktepucTtukm Ti3+ B kpuctannax candgumpa. lNNpumeHeHns n
nepcrnekTyBbl

18. Kpnctannuyeckue nasepHble cpefibl ynbTpagononeToBoro guanasoHa. Cxema sHepreTunyeckunx
YPOBHEN N nasepHble nepexobl (0TMYMe MeXKOHIUIypaLMOHHbIX NEPEXOLOB OT Nepexonos
MEX Y COCTOSIHUSIMU BHYTPY OOHOIN U TOW Xe 3NeKTPOHHON KOHApMrypauum, npodbnembl Nony4eHns
reHepauun B Y obnactu cnekTpa, CyweCcTByOWMe akTUBHbIE Cpebl). [IpMeHeHns 1 NnepcnekTusbl

19. HennHeliHble nasepHble Kpuctanibl. SOMEKT reHepaumnm BTOPOA rapMOHMKN B HENTMHEAHOM
Kpuctanne (HenvHenHble BOCMPUNMYNBOCTU, CUHXPOHU3M). AKTUBMPOBAHHbIE HENMHENHbIE
KpucTanibl 1 3EKT CAMOYMHOXEHUS HYacTOThbl Ia3epHOM reHepauun.

20. Kpuctannmyeckune nasepHole cpefbl, UICNONb3YoWmMe SBeHNE BblHYXAEHHOro
KoMbuHaumnoHHoro paccesiHust (BKP). SiBneHne kombrHaumoHHoro paccesiHust n BKP.
TeeppoTtenbHble BKP-npeobpasoBarenn na3epHoOro nanyyeHusi. AKTMBMpOBaHHbIE cpeapbl
coBMeleHHble ¢ BKP npeobpasoBatenem.

21. lNonynpoBOAHMKOBbIE KPUCTANNNYECKME NasepHble cpelbl 30HHaa CTPyKTypa
NoNynpPOBOAHUKOBBIX KPUCTaNNoB (MpUMeCHbIe YPOBHU, ypoBeHb Pepmu-Lupaka). lNepexoabl,
BbI3blBatOWmMe ncnyckaHne poroHa. Metoabl co3gaHnsa NHBEPCHOW HACENEHHOCTU, SBEHUS
OMTMYCKOr0 YCUIIEHUN N Na3epHo reHepaumm. MprHUUnbl paboTbl MHXEKLUMOHHBIX N1a3epoB,
["eTepoCTpyKTypMpPOBaHHbIE KpUCTann4eckne Matepuanbsl 4ng nonynpoBOOHUKOBbIX 1a3epoB.

Tekywmin KOHTPONb YCBOEHWS MaTtepmana oCyleCcTBNSAeTCS B BUAE TEKYLWNX KpaTKUX ONpOCOB
cTyneHToB. HaunHas ¢ 5-ro 3aHatus. CTyaeHTbl rotoBat npeseHTtaumm Ha 10-15 muHyT. 3a
MOArOTOBNIEHHbIE NPE3EHTaLMM B TEYEHNE CEMeCTpa CTyaAeHT nonyyaeT o 50 6annos. [na gonycka
K 3a4eTy CTyneHTy Heobxoamnmo Habpatb 6onee 28 6annos. Ha 3a4yeTe cTyaeHT nonyyaet 2 Bonpoca
N3 NpunaraemMoro cnuncka. 3a oTBeTbl Ha KaXAblii U3 BOMPOCOB OH nonyyaeT no 25 6annos.
PesynbTupytowas oueHka nony4yaetcs CyMMMpoBaHmeM 6annoB, Nony4YeHHbIX B TEYEHNE cemecTpa n
Ha 3a4eTe

7.1. OcHOoBHas nuTeparypa:
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2. Wanoea, N. A. OCHOBbI ONTO3NEKTPOHWUKN 1 Na3epHO TEXHUKW [aNeKTPOHHbIA pecypc] : yyeb.
nocobve No aHrNMNCKOMy S3biKy NS TexHudecknx By3os / V. A. LLlanoBsa. - 2-e n3g., ctepeotun. - M.
: ®JTNMHTA, 2011. - 235 c. - ISBN 978-5-9765-0040-4
http://znanium.com/bookread.php?book=454727
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2. CtenaHos E.B. lnogHas nazepHas CnekTpoCKONus 1 aHanns monekyn-bnomapkepos. Maa.:
"®uamatnmt", - ISBN: 978-5-9221-1152-2, - 2009, -416 c. http://e.lanbook.com/view/book/2329/
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7.3. UHTepHeT-pecypcChbl:

KHUI NO KBAHTOBOW 9NEKTPOHUKE, OM3MNKE Na3epoB U CNEKTPOCKONUM -
http://lib.myilibrary.com/Home.aspx

KHUI MO KBAHTOBOW 9NEKTPOHUKE, OU3MNKE Nas3epos 1 cnekTpockonuu - hitp:// www.natahaus.ru/
KHWUIX MO KBAHTOBOWM 3NEKTPOHMKE, OU3KKe Nas3epos 1 cnekTpockonuu - http://www.knigafund.ru/

KHUI MO KBAHTOBOW 9NEKTPOHUKE, OU3UNKE Nas3epoB U CNEKTPOCKONUM -
http://www.umup.narod.ru/cat20.html

KHUMM NO KBAHTOBOW 3NEKTPOHUKE, OU3NKE Na3epoB U CMEeKTPOCKOoNuK -
http://portal.kpfu.ru/main_page?p_sub=8224

KHUMX NO KBAHTOBOM SNEKTPOHMKE, OU3MKE Nas3epoB N CNEKTPOCKOMNUN -
http://www.ph4s.ru/book_ph_spektroskop.html
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OcBoeHre ancumMnavHbl "CnekTpockonust NnasepHbIX KpUCTanios" npeanonaraeT UCnob3oBaHme
Cnemyolero MatepuanbHo-TEXHUYECKOro obecrneyeHus:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6bonee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEAMNAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 650K ynpaeneHns obopynoBaHueM, MHTepAelichl
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens siBNsieTCs KMYEBbIM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIIOWNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasaTtenb MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLUMMW, MPaKTUYeCcKue
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX COOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopus TakXke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3MOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmnx pPOCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 61bnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEeann, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM chefepanbHbIX roCynapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCA B HAMYUN B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenocTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N30aTenbCTBa
"laHb" 1 opyrux BeOylwmnx N30atenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3NeKTPOHHbIE BEpCUn
Nepuoanyecknx n3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "[laHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepatype N Hay4HbIM
nepuoanyeckmm n3gaHnsM no MakCrManbHOMY KONMMYECTBY NPOCOUbHbBIX HanpasneHun ¢
cobnogeHneM BCeX aBTOPCKUX N CMEXHbIX NPas.

Mcnonb3yeTcs neMoHCTpaunoHHoe 06opynoBaHme Kadenpbl

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n y4ebHbiM nnaHoM no
HanpasneHuto 011800.62 "Pagnoduanka” n npodomnio noarotoskn Gusnka MarHUTHbIX SBNEHNUN .
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