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Mporpamma gucumnnuHbl "MpakTnkyMm no nazepHon cnektpockonun”; 011800.68 Pagnodounamrka; ctapmnini HayYHbIi COTPYAHMK, K. H.
(moueHT) KOcynos P.B.

MporpamMmy ovcumnnunHbl paspaboTtan(a)(1) CTapwmii HayYHblin COTPYAHWK, K.H. (ZoueHT) KOcynos
P.B. LleHTp kBaHTOBbIX TexHonornn KAY , Roman.Yusupov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llensamum npoxoxaeHns cneunanbHOro gonanyeckoro npakTnukyma no nasepHom CnekTpockonum
ABNAIOTCS 3aKpenneHne 3HaHnn, Nony4eHHbIX B pamMmkax NeKUMOHHbIX KypcoB "JlazepHas
cnekTpockonus", "deMToCeKyHAHaA CNEKTPOCKONMA KOHAEHCUpOoBaHHbIX cpen”, "OnTuka
HaHopa3MepHbIx cucteM", "flasdepHble Matepuansl”, a Takxe npnobpeTeHne HaBbIKOB NPAKTUYECKON
paboTbl C nazepamu Kak MHCTPYMEHTaMUN ANt ONTUYECKOW CNEKTPOCKOMMM BbICOKOr0 CMeKTpasibHOro
N BPEMEHHOr0 paspeLleHuns.

2. MecTO AMCUMUNNNHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JNaHHas yyebHas oncumnnanHa BkodeHa B pasgen " M2.B.1 MpodgoeccrnoHanbHbIi" OCHOBHOM
obpaszoBartenbHoit nporpammbl 011800.68 Paanoduranka n 0THOCUTCS K BapuaTMBHO YacTu.
OcBauBaetcs Ha 1 kypce, 2 ceMecTp.

OvcumnnuHa siBnsieTcst 6asosoii Ans obyyarowmxcs B marnctpartype "KaHToBasi pannocuavka”.
[nsi ycnewHoro npoxoxaeHns aAncumnavHbl HeobxoAMMo BNageHe Matepranom Kypcos obueit
gomanky "OnTturka", "KBaHToBas paamogumsnka” n "SnekTpuyecTBo 1 MarHeTM3Mm", cneumnanbHbIX
KYPCOB MO MarncTepckon nporpamme "JlazepHas cnektpockonusa" un "deMmtocekyHaHas
CMNEeKTPOCKOMNMUs KOHAEHCUPOBaHHbIX cpen”. BoinonHeHne Habopa nabopatopHbIx paboT AaHHOro
npakTMkyma obecneymnBaeT nyylee 0CBOEHME MaTepmana 0603Ha4eHHbIX KypPCOB HACTOSIWEN
mMarucrpartypsl.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

Lncpp komnereHuyu npuoﬁpepf:::agglaﬁg:ﬁ;enuuu
OK-1 6 6 6
(0BLEKyNbTYPHbIE CnocobHoCTb onepupoBaTb yrnydneHHbIMU 3HaHNAMIN B obnacTu
KOMNETEHLIN) MaTeMaTtuku U eCTECTBEHHbIX HayK
CNocobHOCTb MCNONb30BaTb 6a30Bble 3HAHWS 1 HABbIKA
OK-10 yrnpasneHusa nHpopmasmen onsa peweHns ncecnenosarenbckux
(0bLeKkynbTypHbIE npodpeccrnoHanbHbIxX 3aaad, cobnoaatbe OCHOBHbIE TpeboBaHUS
KOMreTeHuunn) MHCPOPMALIMOHHON 6e30MacHOCTH, 3alNTbl FOCYAaPCTBEHHOW
TalHbl
CNOCOBHOCTb CaMOCTOATENBHO NPMobpeTaTb C MOMOLBIO
OK-3 NHEOPMALINOHHbIX TEXHONOrMM 1 NCNonb30BaThb B
(0BLEKyNbTYpHbIE NPakTNYECKOA AEATENbHOCTY 3HAHNA 1N YMEHNS, B TOM H1CTe B
KOMNETEHLIN) HOBbIX 061aCTSX, HENOCPEACTBEHHO HE CBSA3AHHbBIX CO CAhepol
NEeSTENbHOCTU, pacWMpPsATb U yrnybnatb CBOE Hay4yHoe
MUPOBO33peHne
OK-4 CNocobHOCTb MCNONb30BaTh yrﬂyﬁﬂeHHblev3HaHI/lfl NpaBoBbIX U
9TNYECKMX HOPM MpU OLIeHKEe NOCNenCcTBUN CBOEN
(0blWeKyNbTypHbIE g 6
KOMMETEHLINN) npogoeccnoHanbHom OeaTenbHOCTU, Npu paspadoTke u
OCYLIECTBNEHUN COoLManbHO 3HA4YMMbIX NPOEKTOB
OK-5
(0BLwekynbTypHbIE CNOCOBHOCTb BblABUraTb HOBbIE NOEU
KOMMeTeHuunn)
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Mporpamma gucumnnuHbl "MpakTnkyMm no nazepHon cnektpockonun”; 011800.68 Pagnodounamrka; ctapmnini HayYHbIi COTPYAHMK, K. H.
(moueHT) KOcynos P.B.

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
OK-7 CNOCOBHOCTb aAanTMPOBaTbCS K UBMEHEHMWIO HAYYHOrO U
Hay4HO-NPOV3BOACTBEHHOrO NPOUNSA CBOEN
(0BLeKkynbTypHbIE .
KOMMETEHLM) NPOECCNOHANBHOM NEATENBHOCTH, K UBMEHEHNIO
COLMOKYNbTYPHBIX U COLMANbHbIX YCNOBUIA 0EATENbHOCTM
AK-1 CNoCcoBHOCTb K CBOOOAHOMY BNALEHMUIO 3HAHNSAMM
HOAMEHTaNbHbIX B Cpm3nKK 1 NOGON3NKM
(npodpeccuoHanbHble PyHpameHTan pasnenos o3 panuousmki,
KOMNETEHLIAN) HEOOXOANMBIMU LS PELWEHNS HAy4YHO-NCCNEen0BATENbCKUX
3agad (B COOTBETCTBUM CO CBOUM NPOCOUIEM MOATOTOBKMN)
CNOCOBHOCTb K CBOOOAHOMY BNaAEeHMIo
NPOdECCUOHANBHO-NPOMIMPOBAHHBIMU 3HAHMSMK B 06nacTu
MnK-2 NHGOPMALNOHHbBIX TEXHONOMMIA, UCMOMTb30BAHMIO COBPEMEHHbIX
(npodpeccuoHanbHble KOMMbIOTEPHbIX CETEN, MPOrPaMMHbIX NPOLYKTOB N PecypcoB
KOMMEeTEeHLMN) NHTepHeT ons peweHns 3anay NpogeccmoHanbHow
LNEesATeNbHOCTU, B TOM Y/CNE HAXOASAWNXCS 3a npeaenamm
NPOJOUIbHOW NOArOTOBKU
MK-3 CNOCOOHOCTb MCMONb30BaTb B CBOEN
Hay4YHO-MCCNenoBaTeNbCKOV 4eATEeNbHOCTN 3HaHNE
n NOHasbHbI 9 v
(MpocheccroHansHele COBPEMEHHbIX NPO6NEM 1 HOBEWLWMX JOCTUXEHUA OUIUKN 1
KOMMeTeHuunn)
panmogonankn
CNOCOBHOCTb CaMOCTOSITENbHO CTABUTb Hay4Hble 3a4a4m B
MNK-4 obnactun omankn 1 pagnonankm (B COOTBETCTBUM C
(npodpeccuoHanbHble npodprnem NOAroTOBKM) U pelaTb X ¢ MCNONb30BAHNEM
KOMMeTeHumN) COBPEMEHHOro 060pyA0BAHNS U HOBEMLWErO OTEYECTBEHHOMO 1
3apybexxHoro onbiTa

B pesynbraTe 0CBOEHUS OUCUUMNHBLI CTYOEHT:

1. OONXEH 3HaTb:

- MeToabl Nony4yeHns nasepHOro U3ny4yeHns BbICOKON CTENEHN MOHOXPOMATUYHOCTMU,

- MpuHUKMNbBI NoNy4YeHNs 04HOMOLOBOM NAa3epPHON reHepaunm N NepecTponkn No OJNHE BOMHbI,
- MeToabl reHepaumm nasepHbIX UMMYNbCOB (PEMTOCEKYHAHOM ONTENbHOCTHU

- MpuHUMNbI HENNMHENHO-ONTUYECKUX Npeobpas3oBaHnii - reHepaunm BTOPOiA, TpeTbel 1 YeTBepToW
rapMOHUK, NapameTpuyeckor reHepaunmn ceeTa,

- Mpupony saBneHnin, CBA3aHHbIX C KyO4YECKO BOCMPUNMHYNBOCTBIO - CaMODOKYCHMPOBKN 1 (ha30BOA
camomoaynsauunm;

- MprHUMNBI U3MEHEHNS NapaMeTPOB Na3epPHOro U3NYYEeHNs - AJIMTENbHOCTY YNbTPAKOPOTKMX
MMMYNbCOB, XapakTepa 1 CTENEeHN NoNsSpu3aumnm, yCUneHns UMNynbCcoB, YBENNYEHNS WNPWHBI
crnekTpa u T.0.

2. IONXEH yMeTb:
N3MepPATb OCHOBHbIE XapaKTepPUCTUKN:

a) nas3epHOro nany4yeHun4 BbICOKOW CTENeHN MOHOXPOMATUYHOCTW - OINHY BOJIHbI, S3HEPTNIO, ONTNHY
KOrepeHTHOCTU, XapakTep 1 CTeneHb nonsapun3audni,

6) yNnbTPakopOTKUX Na3epHbIX UMMYIbCOB - ANNTENIbHOCTL (MO N3MEPEHHON aBTOKOPPENSALMOHHON
JOYHKLMM), CNEKTPanbHbIA COCTaB, HANN4YMe N CTENEHb YaCTOTHON MOAyNAUMK (Ympna)

3. ONXEH BnaneThb:

HaBblKaMW\ MOAroToOBKU 1 NpoBeneHns aKCnepmMMeHTOB B obnacTsax na3epH0|7| criekTpockonunn
CBEPXBbICOKOIro CnekTpas/ibHOro paspeleHns 1 CpGMTOCGKYH,D,HOVI na3epH0|7| criekTpockonmn

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:
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Mporpamma gucumnnuHbl "MpakTnkyMm no nazepHon cnektpockonun”; 011800.68 Pagnodounamrka; ctapmnini HayYHbIi COTPYAHMK, K. H.
(moueHT) KOcynos P.B.

CaMOCTOSATENIbHOM MOArOTOBKW U BbIMONIHEHNS SKCnepunMeHTalbHbIX nccnenosaHuin no na3epH0|7|
CMEeKTPOCKOMNM BbICOKOIro CNekTpasibHOro n BpeMeHHOro paspeweHns, TBOp4eCKOoro OTHOWEHNA K
OCYyLWEeCTBNTEHNIO NOCTAB/TIEHHbIX uenen.

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ MOoayns
Ob6was TpyaoeMKoCTb AMCLMUMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuu(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOr0 KOHTPONS OAUCLIMMANHBI 3a4€eT BO 2 CEMECTpeE.

CyMmMapHOo no oncumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6anno., ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

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

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u conepxaHue ayauTopHon paboTbl Mo AucuUnIMHe/ MO0
TemaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Henensa MX TPyAOEeMKOCTb Tekywme coopMbl
N 'D'"Kn"é""’:_r;"”b'/ CeNIechcemecrpa (B yacax) \ll(ompgimp
ay Nekumu MpakTnyeckuelllaboparopHbie
3aHATUA pa601b|

Tema 1. JlabopaTopHas

pabota "MccnenoBaHne oT4yer
1.|MHOroueHTPOoBOCTH 2 10-11 0 0 8 YCTHbIA onpoc

noHoB Yb3+ B
kpuctanne BaF2"

Tema 2. JlabopaTopHas
paboTa "M3y4yeHune
HeNNHEeNHO-oONTUYEeCKMX
CBOWCTB MeTannnyeckmx

‘l[HaHO4YacTuUy B KBapLe 2 12 . 0 4
METOO0M
Z-ckaHuposaHuns"

oT4yer
YCTHbI ONpocC

Tema 3. JlabopaTopHas
paboTta
"PeMTOCEKYHOHbIN
nasep Ha candwvpe ¢
TUTAHOM U U3MepeHne

‘lcnekTpanbHbIX, 2 13 0 0 4
SHEpPreTn4eckumx u
BPEMEHHbIX
XapakTepucTuK ero
n3nyyeHuns"

oT4yer
YCTHbI OnpocC
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Mporpamma gucumnnuHbl "MpakTnkyMm no nazepHon cnektpockonun”; 011800.68 Pagnodounamrka; ctapmnini HayYHbIi COTPYAHMK, K. H.
(moueHT) KOcynos P.B.

Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tekywiue coopmbl
KOHTpOns

Tema 4. labopaTopHas
paboTta
"PereHepatvBHbIn
MHOrONPOX040BbIN
ycunuTenb
.|deMToCceKkyHaHbIX
MMMynbcoB Ha cangompe
C TUTAHOM U
nccnenosaHue
XapakTepucTmK ero
na3nyyeHuns"

14

oTyer
YCTHbI Onpoc

Tema 5. labopaTopHas
paboTa "/3mepeHune
BPEMEHHbIX
XapakTepucTmK
m3nyyeHns
JPEeMTOCEKYHOHbIX
nasepos
aBTOKOPPENALUMOHHbIM
metogom"

15-16

oTyer
YCTHbI ONpocC

Tema 6. JlabopaTopHas
pabota "l"eHepaums
BTOPOW, TpeTbeln n
.[4eTBEPTON ONTUYECKNX
rapMOHVK OemMTo- U
HaHOCEKYHOHbIX
nasepHbIX MMNYNbCOB

16-17

oTyer
YCTHbI onpoc

Tema . NTorosas
" |dopma KoHTpONA

3a4ert

NTtoro

32

4.2 CopepxaHue oUCLUNMUHbBI
Tema 1. JlabopatopHas pa6oTa "UccnepoBaHne MHOrOLLEHTPOBOCTM MOHOB Yb3+ B Kpuctanne

BaF2"

naboparopHas pabora (8 4aca(oB)):
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Mporpamma gucumnnuHbl "MpakTnkyMm no nazepHon cnektpockonun”; 011800.68 Pagnodounamrka; ctapmnini HayYHbIi COTPYAHMK, K. H.
(moueHT) KOcynos P.B.

LaHHas nabopaTopHas paboTta NOCBsLEeHa 03HAKOMIEHUIO CTYIEHTOB C SIBNEHNEM
MHOIOLEHTPOBOCTW, BO3HMKAIKOLWUM MPU NErmpoBaHNM MOHHbBIX OUINEKTPUYECKUX KPUCTaNIoB
NPMMECSMUN NepexonHbIX U peako3eMenbHbIx MeTannoBs. MoaobHble MaTepuanbl CnyxaT akTUBHbIMY
cpenamm nasepoB pasfiMyHbIX AMana3oHoB cnekTpa. B TeopeTnyeckoi yactu paboTbl
paccmarpusaeTcs npupoaa n ycrnosus BO3SHUKHOBEHUS MHOTOLLEHTPOBOCTU, BapUaHThl ee
peanusaunn. JlasepHas CnekTpoCKOmnus BbICOKOro paspelleHns (CenekTnsHas nasepHas
CMEKTPOCKOMNUS) SBNSIETCS OAHUM U3 OCHOBHbIX, Hanbonee NHAPOPMATUBHbLIX METOA0B N3YYEHNS
MHOrOLEHTPOBOCTM B KpucTannax. B teopetuyeckoit 4actm paboTbl CTyfeHTam npeanaraertcs
03HAKOMUTBLCS C OCHOBHbIMK criocobaMu peannsaumm 04HOMOL0BO 0AHO4YACTOTHON Na3epHoi
reHepauun. MpeanaraeTcs N3y4ynTb CXeMy U NPUHLMN paboTbl NepecTpanBaeMoro nasepa Ha
candovpe C TUTaHOM C WMPUHOIK NHKMK reHepaumnmn 0.003 cM-1. MpakTrnyeckas yacTb paboThl
BKNto4aeT B cebst 0by4eHne OCHOBHbIM HaBblkaM paboTbl C NepecTpanBaeMbiM 1a3epoM Ha candovpe
C TUTAHOM, 0By4eHne NPUHLMNAM N3MEPEHUS AVHbI BOMHbI C BbICOKO TOYHOCTBIO, KOHTPONS
SHEpPrun 1 COCTOSIHUS NONSPU3aLMKN BbIXOLHOrO U3nydeHmnst nadepa. OcHoBHas YacTb paboThl
COCTOUT B BbIMOJIHEHUM PeanbHOro CNekTPOCKOMMYeCKOoro akcrnepumMeHTa ¢ kpuctannamm BaF2,
coaepXalwmnmMm pasnnyHyto KOHLEHTPaUMIO NPUMeCHbIX MOHOB Yb3+. ObpasLibl B Takux
nccnenoBaHUSX HAXo4ATCA Npy TemnepaType XuaKoro renus nnu Huxe. CoOOTBETCTBEHHO,
CTYAEHTbI NONyYatoT HaBblKN PaboTbl C BaKyyMHbIM 1 KPMOreHHbIM 060pYyA0BAHMEM, N3YyYatoT
KOHCTPYKLMIO 3aNIMBHOIO reIMeBoro KpuoctaTta ¢ BO3MOXHOCTbIO OTKa4KU AN NMOHUXEHUS
Temnepatypbl 0o 1.5 K. B xoae BbINONHEHUS 9KCNepUMEHTOB By ayT M3MepeHbl CREKTPbI
NIOMUHECLLEHLMN U BO3OYXOEHNS NIOMUHECLIEHLMM, NCCeaoBaHa KMHETUKA NIOMUHECLEHLNN
METOLOM MHOroKaHanbHOro cyeta ooToHOB. byaet nokasaHo, 4TO onpenenieHHbie MMHUN B
crnekTpax NIOMUHECLEHLN NpUHA4NeXar pasnmyarmmcs No MUKPOCTPYKTYPE NPUMECHbLIM
LeHTpaM. Micnonb3ys BbICOKYIO CENTEKTMBHOCTb NepecTpanBaemoro nasepa kak MCTo4yHvKa ceseta
BO30YXOEHUS, Pa3fenstoTcs CrekTpbl ABYX AOMUHMPYIOLWMX TUMOB LLEHTPOB - Kybnuyeckom u
TPUroHaNbHO cMMMeTpUK. [Ns yCnewHoro BbiNoNHEHMS paboTbl CTYOEHTbI OOMXHbI TaKXe U3y4nTb
9HEepreTNYecKyr CXeMy yPOBHEN NMPUMeECHbIX LeHTpoB noHoB Yb3+ B kpuctanne BaF2.

Tema 2. JlTabopaTtopHas paboTa "U3yueHne HeNMHENHO-ONTUYECKUX CBOMCTB MeTannyeckux
HaHo4yacTuL, B KBapLie MeToaoM Z-cKaHupoBaHus"

naboparopHasi pabora (4 4aca(oB)):

OLHMM N3 COBPEMEHHBIX HAaNpPaBneHni 3KCNePUMEHTaNIbHbIX NCCNEeA0BaHUIA SABNSETCA N3YYEeHMe
HENMHENHO-0NTUYECKUX CBOMCTB HAHOYACTUL, 6naropoaHbIX METANNOB U MEAUN B ONINEKTPUYECKMX
cpenax. Hanbonee 4acTo UCNonb3yeMbIM AN 9TUX LIENein ABNseTcs Meton Z-CKaHpoBaHmWs, Koraa
obpaseL KOHTponMpyemMbiM 06pa3oM nepemMewaeTcs BAOAb ONTUYECKOA OCK B NOne
CCOOKYCMPOBAHHOIO N1a3EePHOro NMyyka, Npoxoas Yepesd obnactb NnepeTsxku. Takoe nepemelieHme
NO3BONSET B LOCTATOYHO WNPOKUX Npefenax BapbnpoBatb NIOTHOCTb SHEPrUW Na3epPHOro
n3nyy4eHns, nagawuer Ha obpaseu. Hannmune HenMHeRHbIX NOrNOWEHWS 1 pedopakumnm NPosBNSeTCs
B CNeLMNYECKOoin 3aBUCMMOCTI SHEPrUM NPOLIEAWEro cBeTa NMMbo CTPYKTYpbl Myyka OT MNONOXEHNS
obpasua 0THOCUTENBHO NEPETSXKN. B npeanaraemoit paboTte CTyaeHTbl U3y4atoT NPUHLMMNLI METOAA
Z-CKaHMPOBaHUS, MaTeMaTMYeCKUiA annapart, NO3BONSIOWMA onpenensTb abCONOTHbIE 3HAYEHNS
HENMHENHbIX KOAPULIMEHTOB MOMMOWEHNS U NPENOMNEHNS, a TakXe NPeLnonoXeH s, nexaime B
OCHOBE TaKMX OLLEHOK. DKCnepunMeHTanbHas YacTb paboTbl BKOYaeT B cebs namepeHme
3aBUCUMOCTEN NHTEHCUBHOCTU MPOLWeLWero Yepes obpasel, cBeta 0T KOOpAMHATHI OTHOCUTENBHO
NepPeTSXKMN Myyka NpU pasnnyHblX YPOBHSX 30HAMPYIOWEro CBETa 1 onpeaeneHune KoagpuumeHTa
HENMHENHOro NornoweHns obpasua HaHo4YacTUL Meau, BHEAPEHHbBIX METOLOM MOHHOW UMMNaHTaumm
B KBApLIEBOE CTEKII0

Tema 3. JllabopartopHas pabota "dPeMTOCEKYHOHbIN Na3ep Ha cancupe ¢ TUTAHOM U
M3MepeHune CrneKkTpanbHbIX, 3HEPreTUYEeCKMX U BPEMEHHbIX XapakTepUCTUK ero nanyyeHms"

naboparopHas pabora (4 4aca(oB)):
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Mporpamma gucumnnuHbl "MpakTnkyMm no nazepHon cnektpockonun”; 011800.68 Pagnodounamrka; ctapmnini HayYHbIi COTPYAHMK, K. H.
(moueHT) KOcynos P.B.

B HacTosiwelt nabopaTopHoit paboTe cTyAeHTbl nonyyatoT 6a30Bble NPeACTaBNEHUS 0 pexnme
CVYHXPOHM3aLMN MOA Na3epa B COMOCTABNEHNN C pexXuMamm cBoboaHON reHepaumum 1 Moaynsiumm
n0BpPOTHOCTM pe3oHaTopa. PaccmaTtpuBatoTcsl MeToabl akTUBHOW M MAaCCUBHOWM CUHXPOHU3ALMN MO,
X OOCTOMHCTBA N HegocTaTku. [ng pacCMOTpeHs NpuHUMna CUHXPOHM3aumMmM Mo B nasepe Ha
candupe ¢ TUTaHOM CTYAEHTbl N3y4atoT HENNHERHO-ONTUYECKME SIBNEHMS, CBS3aHHbIE C KyO4ecKol
BOCNPUNMYNBOCTBIO U, Kak CNneacTeue, C 3aBUCUMOCTbIO NnokasaTens npenoMaeHns ot
WHTEHCUBHOCTW PacrnpoCTpaHSIoLWerocs B cpene ceeta: caMmopoKyCnpoBKOm 1 ¢oa3oBon
camomonynsiuvei. B pamkax paboTbl CTyAEHTbl 3HAKOMSTCS C ONTUYECKOW CXEMOIA
emTocekyHaHoro nasepa Micra-5, OCHOBHbLIM ee aneMeHTamu, n3y4atroT cnocob peanvsaumm B
nasepe pexuma CMHXpoHu3auum mon (Meton nnH3bl Keppa). B npakTnyeckoii yactu paboTbl
CTYLEHTbl N3y4aloT CNeKTpanbHble, SHEPreTUYECKME N BPEMEHHbIE XapakTePUCTMKN BbIXOAHOMO
N3ny4eHns nasepa, BO3MOXHOCTU UX MOANMKAUUM MYTEM U3MEHEHNS HACTPOEK U IOCTUPOBKY
nasepHom cxembl. MIayyaeTcs B3aMMOCBSA3b MeXOy WNPUHOM reHePUPYyeMOro cnekTpa u
OSINTENbHOCTbLIO UMMYNbCa.

Tema 4. JlabopatopHas paboTa "PereHepaTuBHbIA MHOrONPOXOA0BbIN yCUNUTENb
cheMTOCEKYHOHbIX UMMYNbLCOB Ha candupe ¢ TMUTAaHOM U UCCnenoBaHUe XxapaKkTepuUCTUK ero
nanydyeHumsa"

naboparopHasi pabora (4 4aca(oB)):

OpnHol 3 3ajay, KOTopble He pewatoTcs "B N06", ABNSeTCS yBENUYEHNE SHEPr HEMTOCEKYHOHbIX
nasepHbIX UMNYnbCoB (ycuneHue). C coBpeEMEHHbIM NOAX0A0M K PEeWeHNio Takom 3a4a4u CTYOEHTbI
3HaKOMATCS B XO€ BbINOMHEHMS AaHHON nabopaTtopHoi paboTbl. MpakTuyeckas yacTb paboThl
BbINOMHAETCH Ha OENCTBYIOWEM pereHepatueBHoM ycunutene mapku Legend Elite USP
npounssoactea komnaHum Coherent. CTyneHTbl 3HaKOMATCS ¢ 6a30BbIMM MPUHLMNAMU YCUNEHNS
PEMTOCEKYHOHbIX UMMNYNbCOB, B YACTHOCTU, C YCUSIEHNEM YACTOTHO-MOOYIMPOBAHHOIO UMMynbca C
nocneayowmnm cxaTtmem B ONTUY4ECKOM KOMMNPeCCcope.

Tema 5. JlTabopaTtopHas paborta "N3aMmepeHne BpeMeHHbIX XapaKTepUCTUK U3NTyYeHUst
ceMTOCEKYHOHbIX Nla3epoB aBTOKOPPENSALMUOHHbIM METOAO0M"

naboparopHas pabora (6 4aca(oB)):

NamepeHre OnuTenbHOCTER Na3epHbIX UMMYNbCOB B €AMHULbI-OEeCSTKA (PEMTOCEKYHI HEBO3MOXHO
3M1EeKTPOHHbLIMI METOAaMu, KOTopble SIBASOTCA 3aBenoMo 6onee MeasieHHbIMU. [103TOMy n3MepeHue
ONUTENbHOCTU TaknX UMMYNbCOB B NPOCTENLEM BAPUAaHTE OCYLIECTBNIAETCS C MOMOLLbIO N3y4YeHUs
aBTOKOPPENAUMOHHON doyHKUMK. CTyOeHTbl B X04e NOArOTOBKU K BbIMOHEHUIO NabopaTopHOii
pPaboTbl 3HAKOMATCS C NpeacTaBneHns M1 06 aBTOKOPPENSLIMOHHON PyHKLMM 1 cnocobamu ee
N3MEPEHNS B ONTUYECKUX aBTOKOPPENSATOPAx Pa3HO KOHCTPYKLMN. M3ydaeTcst 3aBUCUMOCTb
WPUHBI aBTOKOPPENSILLMOHHON COYHKLIMK OT opMbl UMMynbca. B npakTuyeckoin yacTu paboTbl
CTYOEHTbl U3MepPSIOT OUTENbHOCTb BbIXOAHOr0 UMMNY/bCca PereHepaTUBHOroO YCUNUTENS C MOMOLLbIO
aBToOKOppensaTopa Ha 6a3e HEKONNMHEeapPHOW reHepaun BTOPOA FapMOHUKN 1 3aBUCUMOCTb CDOPMBbI
ABTOKOPPENALMOHHON (OYHKLIMM OT HACTPOEK ONTUYECKOro KOMMNpeccopa Ha BbiXo[e YyCUNuUTens.

Tema 6. JlTabopatopHasi pabota "eHepauunsi BTOpON, TPETbEN U YETBEPTOM ONTUYECKUX
rapMoHuK ¢peMTO- U HAHOCEKYHOHbIX /la3ePHbIX UMMYNbCOB

naboparopHas pabora (6 yaca(oB)):

OnHum 13 Hanbonee aOPEKTUBHBIX CNOCOOOB N3MEHEHMS CMEKTPANbHOrO COCTaBa Na3epHbIX
MMMYNbCOB SBNSIETCS HENMHENHO-0NTMYeckoe npeobpasoBaHue. Mpumepamm Takmx NPoLLECCOB
SABNSAOTCSA reHepauns rapMOHUK 1 NapamMeTpuyeckmne npouecchl. FeHepauuns BTOPOid, TPeTbel 1
4ETBEPTOW rapMOHVK peanmayeTcsl Ha OCHOBE HENUHENHbIX KPUCTANNOB C KBaApPaTUYHOM
BOCMPMUMYMBOCTbIO. CTyAEHTbI M3y4atoT 3aKOHOMEPHOCTU Npeobpa3oBaHns BO BTOPYIO FAPMOHUKY
N NPOBEPSIIOT X Ha NpakTuke. eHepauns TPeTben rapMOHNKM N3yHaeTCs B OTHOLIEHNN
PEMTOCEKYHIHbBIX MMMYNbCOB Nla3depa Ha candupe ¢ TUTaHOM, a YETBEPTOW - Ans nasepa Ha
rpaHarte C HeOAMMOM, FreHePUPYHOLWEM UMMNYbCbl HAHOCEKYHAHOW AINTENbHOCTH.

4.3 CTpyKTypa 1 copgepXxaHue CaMOCTOSITeNIbHOM paboTbl AUCLUMMINHBI (MOLYNISA)
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(moueHT) KOcynos P.B.

Buabl
Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb g‘:ﬂ%’:::;?:’:gzga
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyAOeHTOB P
Tema 1. JlabopatopHas NoAroToBKa K 4
pabota "MccnenosaHue oT4eTy oT4er
.[MHOrOLIEHTPOBOCTM 2 10-11
noHoB Yb3+ B MoAroToBka K 4 o
CTHbI onpoc
Kpuctanne BaF2" yCTHOMY Onpocy Y P
Tema 2. JlabopatopHas
pabota "M3yyeHne MOAroToBKa K 5 oTyer
HENMHENHO-ONTNYECKNX oTyeTy
CBOWCTB MeTann4yeckmnx 5 12
‘lHaHOoYacTuY B KBapLe
METOLOM MOAroTOBKA K .
Z-CKaHMpPOBaHMS" YCTHOMY ONpOCY 4 YCTHbI onpoc
Tema 3. JlabopatopHas
paboTta
n o noAaroToBka K
deMTOCEKYHIHbIV orfeTy 2 oTyet
nasep Ha candoupe ¢
TUTAHOM 1 M3MEpPEHne 5 13
‘lcnekTpanbHbIX,
9HEepPreTM4eckmx n OLrOTOBKA K
BPEMEHHbIX C'IFHOM ONDOC 6 YCTHbI ONpocC
XapakTepucTuK ero y y onpocy
nanyveHuns"
Tema 4. JlabopartopHas
paboTa
"PeFeHepaTI/IBHbIVI NoAroToBka K 4 oTyer
MHOIONPOX0O0BbIN oT4eTy
ycunmTenb
.|dbeMTOoCceKyHaHbIX 2 14
MMNyNbCOB Ha candoupe
C TUTAHOM
NOAroTOBKA K 4 -

THb!
nccnenosaHve YCTHOMY OMpPOCY yCTHbIV ONPOC
XapakTepuCTHK ero
n3ny4eHunsa"

Tema 5. JlabopatopHas
paboTa "3mepeHne NOAroToBKa K 5
BPEMEHHbIX oT4eTy oT4er
XapakTepucTuk
|n3ny4eHns 2 15-16
doeMTOCEeKyHOHbIX
nasepos nonroroska k 4 CTHBI ONpPoC
aBTOKOPPENSLNOHHBIM yCTHOMY Onpocy Y P
mMeTonLoM"
Tema 6. JlabopatopHas
paboTa "l"eHepaums noaroToeka K o oTyer
BTOPOW, TPETbEN U oT4eTy
.|HeTBepTON ONTHUYECKMX 2 16-17
rapMoOHUK OemTo- 1 NOAroTOBKa K
2 THbI
HaHOCEKYHOHbIX YCTHOMY OMpOCY yCTHbIM ONpocC
nasepHbIX NMMNYNbCOB
Ntoro 40

PernctpaunoHHbin Homep 629514
Crpanunua 9 us 14.
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Mporpamma gucumnnuHbl "MpakTnkyMm no nazepHon cnektpockonun”; 011800.68 Pagnodounamrka; ctapmnini HayYHbIi COTPYAHMK, K. H.
(moueHT) KOcynos P.B.

5. O6bpazoBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hopMbl 06yUYeHUs

NabopatopHble paboTbl NpPaKTUKyMa No NasepHoOn CeKTPOCKOMNMM BbINMOMHAOTCS HA CaMOM
COBPEMEHHOM 0060pyA0BaHUN, B TOM YMcCne, NprobpeTeHHOM B pamkax Mporpammel pa3sntns KOY.
Mpw BbINONHEHUN PABOT CTYAEHTHI UMEIOT BO3MOXHOCTb MOMYYEHNS 3HAHWUIA OT 3KCNEPTOB MUPOBOTO
YPOBHSI B 06/1aCTU ONTUYECKON Na3epHol CnekTPOoCKonuu.

6. OueHOUYHbIE CpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTtauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. JlabopatopHas pa6oTa "UccnepoBaHne MHOrOLLEHTPOBOCTM MOHOB Yb3+ B Kpuctanne
BaF2"

OTHeT , NPpUMEpPHbIE BOMPOCHI:

OT4eT no nabopaTopHol paboTe BbINONHSETCS B NMMCbMEHHOM dhopMe, Cnelys ykasaHusmM,
coaepXalmnmMcs B METOANYECKOM NOCcobun K NpakTnkyMy no nasepHoi cnekTpockonuu. Ha ocHose
BbINMOMHEHHbIX 9KCMEPUMEHTOB CTYAEHTbI LOMXKHbI NPEACTABUTb SHEPreTUYECKNE CXEMbI IS
MyNbTUMNETOB OCHOBHOMO M BO30YXXAEHHOr0 COCTOSIHMIA ABYX OCHOBHbIX TUMOB LIEHTPOB MOHOB Yb3+,
obpasytowmxcs B kpuctannax BaF2. Otuet 0653aTtenbHO AOMXKEH COAEPXaTb OLEHKM NOrpPeLHOCTEN
onpegensembix BenuyiuH. dopmupyembie komneteHuun: OK-1, OK-3, OK-5, MK-1, IMNMK-2.

yCTHbIVI ornpoc , npnMepHbie BOMNPOCHI:

PesynbTtatbl 03HAaKOMNEHUSI CTYAEHTOB C TEOPETUYECKOIN YaCTbio paboTbl KOHTPONMPYIOTCS MyTEM
YCTHOro onpoca no cnegyrowmm sornpocam: 1. MHOroueHTpOBOCTb MPUMECHbIX PeaKO3eMeNbHbIX
NOHOB B KpucTannax. 2. OCHOBHble LEHTPbI, 06pa3yemMble peko3eMeNbHbIMU MOHaMK BO coitoopuTax,
npeacTaBneHunsi 06 nx MUKPOCKPYKType. 3. dHepretudeckne yposHN noHoB Yb3+. OCHOBHOE U
BO30yXAeHHble cOCTOsiHMSA. 4. Cxema nepecTpanmBaemMoro 04HO4aCcTOTHOro fla3epa Ha candupe ¢
TUTaHoM. 5. [NpuyrHbI NPOBEAEHNS 9KCNEPUMEHTOB MO CENEKTUBHOM Na3epHOM CNeKTPOCKONumn
KpUCTannoBs npu renuesbix Temneparypax. 6. Cxema ycTaHOBKM MO CENEKTUBHON Na3epHoi
cnekTpockonuu. 7. MHorokaHanbHbli MeTog cyeta poToHOB. Popmupyemble kKomneteHuun: OK-1,
OK-3, OK-5, MK-1, INK-2.

Tema 2. JlTabopatopHas paboTa "U3yuyeHne HeNMHENHO-ONTUYECKUX CBOMCTB MeTannyeckux
HaHo4yacTuL, B KBapLie MeToaoM Z-ckaHupoBaHus"

OT4eT , NPpMUMEepPHbIE BOMPOCHI:

OTy4eT no nabopaTopHol paboTe BbINONHAETCS B NMMCbMEHHOM hopMe, Cnelys ykasaHusm,
CcoAepXalmnMcs B METOANYECKOM NOCOBUM K NPakTUKyMy No NasepHoi cnekTpockonuun. Ha ocHose
BbIMOMHEHHbIX 9KCMEPUMEHTOB CTYLAEHTbI AOMKHbI NPEACTABUTbL rpadpukm 3aBUCUMOCTEA
WHTEHCMBHOCTEW NPOLLELEro CBeTa 0T NONOXeHMS 0bpasLua 0THOCUTENBHO (PoKyca NNH3bI 1
OLEHKM HA HENUHENHDBIA KO3PULMEHT ONTUYECKOrO NornoweHns. PopMupyembie KOMMETEHLIN:
OK-1, OK-3, OK-5, MK-1, IMK-2.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

PesynbTaTtbl 03HAaKOM/IEHUS! CTYIEHTOB C TEOPETUHECKOW YacTbio PaboTbl KOHTPONUPYIOTCS NyTEM
YCTHOro onpoca no cnegyowmm sonpocam: 1. Mayccosbl nyykn. Pokycnposka rayccosa ny4ka.
3aBMCUMOCTb WNPKWHbI NEPETAXKM OT OOKYCHOIO PACCTOSAHUS NMH3bI. 2. HENWHENHbIE NornoweHne 1
pedpakuns. HENNHENRHbIE KOIIUUMEHTbI NOrNOWEHNS 1 Npenomnenuns. 3. HacblweHune
nornoweHuns. MIHTeHcnBHOCTb HacblweHus. 4. MeToaunka oueHkM KoadhpuumeHTa HeNMHEeNHOro
NOrnoWeHNa HaHo4YacTUL Meau, BHEOPEHHbIX B KBapLEeBoe CTekN0. dopMmnpyembie KOMMETEHLUN:
OK-1, OK-3, OK-5, MK-1, MK-2.

Tema 3. JlTabopatopHas paborta "demTOoCEKYHOHbIW Na3ep Ha candoupe ¢ TMTAHOM N U3MEpPEHUe
CrneKTpasnbHbIX, 3HEPreTM4eCKMX U BpeMEHHbIX XapakTepMUCTUK ero nanyyeHus"

OTHET , NPUMEPHbIE BOMPOCHI:
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OT4eT no nabopaTopHoli paboTe BbINONHSETCS B NMMCbMEHHOR dhopMe, Cnelys ykasaHusmM,
colepXalunmcst B METOANYECKOM NOocobun K NpakTUKyMy Mo na3epHoit cnekTpockonun. Ha ocHose
BbIMOMIHEHHbIX 3KCNEPUMEHTOB CTYAEHTbI OOMXKHbI NPEACTaBMUTb CNEKTPbI N3Ny4YEeHUS, CPEaHIOH
MOLLHOCTb 1 3HEPruio B MMMynbce PEMTOCEKYHOHOro nasepa Ha candupe ¢ TUTaHOM, U3MEPEHHYIO
ONMTeNnbHOCTb nMNynbcos. Popmmpyemblie komneteHumn: OK-1, OK-3, OK-5, MK-1, MK-2.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

PesynbTtaTtbl 03HAaKOMNEHUSI CTYAEHTOB C TEOPETUYECKOIN YaCTbio PaboTbl KOHTPONMPYIOTCS MyTEM
YCTHOro onpoca no cnegytowmm sonpocam: 1. CuHxpoHnsaums mog. 2. [laccnBHas n akTueHas
CVIHXPOHM3auust Mog. 3. KapTuHa anekTpoMarHMTHOro Nonsi B pe3oHatope nasepa, pabotatowero B
pexvMe CUHXpoHM3auun MoL. 4. HacblweHue ycuneHmsa n nornoweHus. Camogokycmnposka. 5.
Cxema heMTocekyHOHOro nazepa. CaMOCMHXPOHU3aLUmMsa MOL B na3epe Ha candupe ¢ TUTAHOM.
dopmupyemble komneteHumm: OK-1, OK-3, OK-5, IMK-1, INMK-2.

Tema 4. JlabopatopHas paboTa "PereHepaTuBHbIA MHOTONPOXOA0BbIN YCUNUTENb
cheMTOCEKYHOHbIX UMMYNbLCOB Ha candupe ¢ TMTAaHOM U UCCnenoBaHUe XapaKkTepuUCTUK ero
nanyyeHums"

OTYET , MPUMEPHbIE BOMPOCHI:

OT4eT no nabopaTopHol paboTe BbINONHSAETCS B NMMCbMEHHON hopMe, Cnelys ykasaHusmM,
coAep>XalmnmMcs B METOANYECKOM NOCOBUM K NPakTUKyMy No NasepHoi cnekTpockonuun. Ha ocHose
BbINOIHEHHbIX 9KCMEPUMEHTOB CTYAEHTbl JOMXHbI NPeACcTaBUTb pe3ynbTaTthbl N3Y4EeHNS BPEMEHHbIX,
CnekTpanbHbIX N 3HEPreTU4Yecknx xapakTepucTmk BbIXOAHOMO U3NTy4eHUa pereHepaTuBHOro
MHOrOMNPOXOA0BOr0 YCUNUTENs OeMTOCEKYHAHbIX NasepHbIX NMNYbCOB. PopMUpyeMble
komneTteHuun: OK-1, OK-3, OK-5, INK-1, MNK-2.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

PesynbTaTbl 03HAaKOM/IEHUS! CTYIEHTOB C TEOPETUHECKOWM YacTblo paboTbl KOHTPONUPYIOTCS NyTEM
YCTHOro onpoca no cnegyrowmm sonpocam: 1. Npobnembl, CBA3aHHbIE C YCUNEHNEM
OEMTOCEKYHOHbIX Na3epHbIX MMMNYNbCOB. 2. CTpeT4ep 1 KOMMNPECCOP B CXEME pereHepaTnBHOro
ycunutens. VIx HasHavyeHue. 3. ABTOKOppeNAUNOHHasa OYHKUNS U OUEHKa ANUTENbHOCTU BbIXOAHbIX
nMmnynbcos ycunutens. dopmmpyembie komneteHuumn: OK-1, OK-3, OK-5, MK-1, MK-2.

Tema 5. lTabopatopHasi pabota "UaMmepeHne BpeMeHHbIX XapakKTepUCTUK U3NyyeHus
ceMToCEKYHAOHbIX Sla3epoB aBTOKOPPENSALMUOHHbIM METOAO0M"

OTHEeT , NPpUMEPHbIE BOMPOCHI:

OTty4eT no nabopatopHoii paboTe BbIMOMHAETCS B NMMCbMEHHOW OOpME, CNefys yKasaHUsiM,
colepXalmnmMcst B METOOANYECKOM NOCObUN K MpakTUKyMy Mo fasepHoi cnekTpockonun. Ha ocHose
BbINMOMHEHHbIX 3KCMEPUMEHTOB CTYAEHTbI LOMTXHbI NPEACTaBUTb (POPMbl aBTOKOPPENALMOHHBIX
OYHKUMIA (0EMTOCEKYHHOMO la3epa U pereHepaTMBHOrO YCUANTENS, a TakXe NPOBECTY
ConocTaBneHne AIMTENbHOCTM MMMY/bCa U WNPWHBLI CNEKTpa 1 caenatb 3ak/oyeHne 06
OrpaHM4YeHHOCTM ONTENBHOCTU CNEKTPOM NMbo ee oTcyTcTBUN. Popmmpyemblie komneteHumm: OK-1,
OK-3, OK-5, MK-1, MK-2.

YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

PesynbTaTtbl 03HAaKOMIEHUS CTYAEHTOB C TEOPETUYECKOW YacTbio PaboTbl KOHTPONUPYIOTCS NyTEM
YCTHOro onpoca no cnegyrowmm sornpocam: 1. Npobnema n3aMepeHnst LNNTeNbHOCTU CBETOBbIX
MMNyNbCOB B Anana3oHe 0eMTOCEKYH/0eCATKOB (peMTOCEKYHA. 2. ABTOKOPPENSAUMOHHAsA (OYHKLNS,
ee CBOWCTBa 1 UHpopmaums 06 nctodHmke. 3. CxemMbl aBTOKOPPENSTOPOB, U3 OCTOMHCTBA U
HepocTatkn. dopmupyemble komneteHumm: OK-1, OK-3, OK-5, INMK-1, MK-2.

Tema 6. JlTabopaTtopHasi pabora "MeHepauusi BTOpOn, TPeTbEW U YETBEPTOMN ONTUYECKUX
rapMoHuK peMTO- N HaHOCEKYHOHbIX Jla3epHbIX UMMYNbCOB

OTHeT , NPpUMEpPHbIE BOMPOCHI:

OT4eT no nabopaTopHol paboTe BbINOMHSAETCS B NMMCbMEHHOM hopMe, Cnelys ykasaHusmM,
copepXalmnmMcs B METOANYECKOM NOCObUM K NpakTnKyMmy no nasepHoi cnekTpockonuun. Ha ocHose
BbIMNOMHEHHbIX 9KCNEPUMEHTOB CTYAEHTbI OONXHbI NPEeACTaBUTb CNEKTPbl OCHOBHOW, BTOPON, TPETbEN
N YeTBEPTOI rapMOHMK Na3epoB Ha candupe ¢ TUTAHOM U Ha rpaHaTte ¢ HeoAMMOM. [onXHbl ObITb
BbIMONHEHbI OLEHKM Kng npeobpasosaHus. ®opmupyemble komneteHumm: OK-1, OK-3, OK-5, MK-1,
MnK-2.

YCTHbIVI ornpoc , npnMepHblie BOMNPOCHI:
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PesynbTtatbl 03HAaKOMNEHUS CTYAEHTOB C TEOPETUYECKOI YaCTbio PaboTbl KOHTPONMPYIOTCS MyTEM
YCTHOro onpoca no cneayowmm sonpocam: 1. HenuHeliHas ontuka. 2. $lBneHuns, obycnoBneHHble
KBaOpaTU4HON BOCNPUUMYMBOCTLIO. 3. ['eHepauns BTOPOWN rapMOHNKN, ee 3aKOHOMEPHOCTW.
das0Bblii CUHXPOHM3M M Er0 AOCTUXEHME B OQHOOCHbIX HENUHENHBIX KpucTannax. 4. Hanbonee
nonynspHbIe HeIMHENHble KpUcTanibl, UX OCTOMHCTBA U HeJocTaTku. 5. Cxembl reHepaTopos
TpeTben 1 YeTBepTON rapMoHuk. dopmmpyemble komneteHuun: OK-1, OK-3, OK-5, MK-1, INMK-2.

Tema . UToroeasi popma KoHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:

NToroBblit peinTuHr Ha 3a4eTe onpeaensieTcs cymmoi 6annos, HabpaHHO B pe3ynbTaTe YCTHbIX
OMPOCOB 1 3aWMTbl OTYETOB O BbINONIHEHHbIX paboTax B TedeHne cemecTpa. MakcumanbHblid 6ann,
KOTOpPbIA MOXHO HabpaTb 3a kaxayro 13 paboT, yctaHaBnMBaeTCcsl NpenoaaBaTenieM 1 03By4MBaeTCs
Ha NepBOM 3aHATUM.

7.1. OcHOBHas nuTteparypa:

1. NemTpénep B., CoBpemeHHas nazepHas crnekTpockonus (y4.nocobue ) /B.Lemtpénep,( nep. c
aHrn.) - DonronpygHbii: MHtennekT, 2014. - 1071 c.

2. Canex b., Teitix M. OnTuka n ¢ooToHmKa. MNpuHLMNbl 1 NpuMeHeHus: YyebHoe nocobue B 2 1., T.1:
HonronpyaHbin, OO0 Napatenbckmin oom "MIHtenekT", 2012 r. - 760 c.

3. Canex b., Teiix M. OnTuka n cpoToHmKa. MprHumnel n npumeHeHns: YuebHoe nocobme B 2 1., T.2:
HonronpyaHbin, OO0 MNapatenbcknii oom "MIHTenekT", 2012 . - 764 c.

7.2. lononHuTenbHasa nuteparypa:

1. ®duamka nasepos / O. 3senTo. lep. non Hayy. Pea. T.A. lUmaoHoBsa, naa-so "/laHb", 2008, 720 c.

2. AHoxos C. IN., Mapycuin T. 4., CocknH M. C. NepecTtpansaemblie nasepbl. M.: Pagno n ceasb,
1982, 359 c.

7.3. UHTepHeT-pecypcChbl:

Buknnegus - ceobonHas sHumknonenms - http://ru.wikipedia.org/

Bce ons ctygeHTa - http://www.twirpx.com/

HayuHas 6ubnnoteka uMm. H.M.Jlobayesckoro - http://www.kpfu.ru/main_page?p_sub=5056
OneKkTpoHHO-6MbnnoTeyHas cuctema - http://ibooks.ru

OnNeKTPOHHbIE KHUIMK - http://eknigi.org/

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune ancumnnuHbl "MpakTrukyM No nasepHon CcnekTpockonun" npeanonaraet UCNob30BaHNE
Cnenyowero MmatepranbHO-TEXHNYECKOro obecneyeHuns:
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ANCLMMNANHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHOM cucteme Mapatennctea "flaHb" , [OCTYN K KOTOPOM NPenocTaBeH
ctyneHtam. ObC N3patenbcta "MlaHb" BKOYAET B ce0S aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbcTB y4ebHoM nuTepartypbl, a TakXXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbctBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nuTepaType 1 Hay4HbIM
NepuoanyeckuM N3gaHnsM no MakCManbHOMY KONUYECTBY NPOOUIbHBIX HANPaBNeHWNA C
cobnogeHneM BCEX aBTOPCKUX N CMEXHbIX NPaB.

1. Cnctema nasepHast (eMTOCEKYHOHAS, BKNOYaOWas reHepaTtop oeMTOCEKYHAHbIX UMMYNbCOB
mapkm "Micra-5", pereHepatuBHbiin ycunutenb mapku "LegendUSP", HenMHENHbIN ONTUYECKUiA
napametpuyeckuii ycunutens "Opera-Solo”

2. AsTokoppensaTop "SSA"

3. MpeunsnoHHbIN NNHEHDBIV TPaHCNATOP ¢ AnuHon xoda 306 mm Physikinstrumente M-531.2S (2
wT.)

4. LlngopoBoi cnHXpoHHBIN aeTtekTop SignalRecovery 7270 (2 wr.)

5. KoMnnekT onTuko-MexaHndecknin gns peMtocekyHaHon cnektpockonum (1 wr.)

6. MpoayBHOM rennesblin KpyuocTar Janis.

1. NepecTpanBaemMbii TBEPLAOTENbHbBIN Nasep Ha candupe ¢ TutaHoMm LX-325 ¢ nazepom Hakaykm
LQ-829 (sTopas rapmoHuka YAG:Nd)

2. 3annBHOM ONTUYECKWNIA renneBbli KpuocTaT

3. MoHoxpomatopbl MOP-23 n MOP-12

4. [letekTopbl Ha 6a3e POTOSINEKTPOHHLIX YMHOXMTENein ®IY-100, IY-83

5. Nazep Ha YAG:Nd LQ-129 (1, 2 n 3 rapMOHUKH).

Mporpamma coctasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 011800.68 "Pagunoduaunka"” n maructepckomn nporpamme KeaHtrosas pagunogusuka .
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