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Mporpamma ancumnnvHbl "MpakTukym no paaunocnektpockonum”; 011800.62 Pagnodomamka; OoueHT, K.H. (aoueHT) Eropos A.B.

Mporpammy avcumnnnHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Eropos A.B. Kadbenpa kBaHTOBO
9NEKTPOHUKM 1 paanocnekTpockonum OtaeneHve pagmouankm U MIHEPOPMALIMOHHbBIX CUCTEM ,
Alexander.Egorov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHuMs ancumnnuHbl "MpakTukym no pagmocnekTpockonun” SenaioTCs npakTnieckme
HaBblkK permctpaumm cnekTpoB AMP n 3IP, nx 0bpaboTkn n nHTepnpeTauunm.

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

JNaHHas yyebHas oncumnnnHa BktodeHa B pasgen " 53.10B.3 MNpodeccrnoHanbHblin" 0CHOBHOW
obpaszoBartenbHoit nporpamMmbl 011800.62 Paanodursnka n 0THOCUTCS K AUCUMMIMHAM MO BbIOOpPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

OucumnnnuHa "TpakTukym no pagmocnekTpockonn” BbiNOMHAETCS B paMKax BapuaTUBHOM YacTu
npogoeccrnoHanbHoro umkna (6.3 [B3) noarotoekn 6akanaespos no HanpasneHuto 011800.62 -
"Pagnodpunanka”. MNMony4yeHHble NpakTU4Yeckmne 3HaHMs CrnocobCTBYIOT 3aKPENNEHNIO TEOPETUYECKNX
3HaHWU, NONyYeHHbIX NPy n3yd4eHnn Kypcos "OcHoBbl Teopuu criekTpos AMP" n "OcHoBbl Teopun
cnektpos AlMP". ObyyaeMble 0OMXHbI Takxe obnaaatb 3HaHMEM KypcoB 06Lwei orankm, KBaHTOBOW
MEXaHWKWN 1 NHeinHol anredbpbl. OCBOEHME OaHHO OAMCUMNAHBI MOXET NoTpeboBaTbCs B NpoLecce
MOArOTOBKW BbIMYCKHbIX KBANMGMKALMOHHbIX paboT, a TakXXe Hay4YHO-UCCNenoBaTENbCKON NPaKTUKM.

3. KomneTteHuuun obyuarowerocsi, popmMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHbDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudpposka
npuobpeTtaemor KOMNETeHLUN

CMocoBHOCTbLIO K OBNafLeHuo 6a30BbiMM 3HAHUSAMK B 0bnactu

Lndop komMneTeHUUH

OK-8 MaremMaTukn N eCTeCTBEHHbIX HayK, UX UCNOMb30BaHUIO B

npogpeccnoHanbHOM OeATeNbHOCTU
MK-1 CNOCOBHOCTBIO UCNONb30BaTh 6a30BbIE TEOPETUHECKNE 3HAHUS
(npodpeccunoHanbHble (B TOM Yncne No gucuMnInHam npounnaanmm) ons peweHns
KOMNeTeHLmm) npogoeccnoHanbHbIX 3aaad
MK-2 CNOCOBHOCTBIO MPUMEHSTL Ha NpakTnke 6a30Bble
(MPocheccHoHanbHbie n OCbeCCVIOHaﬂbEbIe HaBbIKUN '
KOMreTeHuun) P
MNK-3 CNOCOBHOCTBLIO NOHUMATbL NPUHLMMBLI PaboTbl 1 METOAbI
(npodpeccunoHanbHble aKcnnyarauun coBpeMeHHoM paanodanekTpoOHHON 1 ONTUYECKON
KOMNeTeHLmm) annapaTtypbl 1 06opynoBaHUs
MK-6

n HOCTbIO K N NOHaNIbHOM BUTUIO U

(popeccuoamse |00 K et
KOMreTeHuunn) P P P

B pe3ynbtate 0CBOEHWUS ANCUUNANHBI CTYOEHT:

1. DONXeH 3HaTb:

TeopeTnyeckme ocHoBbl cnektTpockonum AMP n 9I1P.
2. IONXEeH yMeTb:

nHTepnpeTnposatb cnekTpbl AMP n OI1P.

3. 0OMXEeH BnageTb:
NpakTU4ECKUMN HaBblkaMun perncTpaumm CnekTpos.
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Mporpamma ancumnnvHbl "MpakTukym no paaunocnektpockonum”; 011800.62 Pagnodomamka; OoueHT, K.H. (aoueHT) Eropos A.B.

4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
NPVMHUMaTb y4acThe B CMEKTPOCKONMNYECKOM 3KCNEpPUMEHTE

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Ob6was TpyooeMKOCTb AMCLMMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMNINHBI 3a4eT B 8 cemecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNIUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Pasnen
N i Cowecmletoml  MURAGGHP [Teouue gepe
MpakTnueckumelllaboparopHble
Jlekumn 3aHATUSA paborbl

Tema 1. CTaumoHapHbIN YCTHbIA ONPOC
119MP 19F & CaF2 8 | 14 0 0 10

Tema 2. IMnynbCHbIi YCTHbI ONpocC
2|9MP 19F 8 CaF2 8 | 58 | O 0 10

Tema 3. 3P Mn2+ B YCTHbIA ONPOC
3. CaF2 8 9-12 0 0 10
4. Tema 4. OIP Yb3+ B 8 13-18 0 0 12 YCTHbIA ONpocC

PbF2

Tema . NITorosas 3avet
" |dpopma KoHTpoOnNA 8 0 0 0

Ntoro 0 0 42

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. CtraumoHapHbin IMP 19F B CaF2

naboparopHas pabora (10 4yaca(oB)):

Knaccunyeckoe n kBaHTOBOMexaHu4yeckoe onncaxHne AMP. MeTtoabl HabnoaeHNs CTaunmoHapHOro
AMP. YcTtporicteo 1 npuHUuun paboTbl aBTOAMHHOIO cnekTpomeTtpa. Pernctpauns cnektpos 19F B
CaF2 B Tpex opuveHTaumsax. BolyncneHne BTopbIx U 4eTBEPTbIX MOMEHTOB. CpaBHeHME C
pacyeTHbIMU.

Tema 2. UmnynbcHbi SIMP 19F B CaF2

naboparopHas paborta (10 4aca(oB)):

Knaccunyeckoe onucaHme umnynbcHoro AMP. CnnHoBoe 9x0. YCTPOMCTBO Y NPUHLMN OEACTBUS
MMNYNbCHOro crnekTpomeTpa. MeTtoabl M3MepeHns BpeMeH penakcauun. Pernctpaums curHanos
AMP. Mameperne T1. Pypbe-npeobpasoBaHne 1 CpaBHEHME CO CTALMOHAPHBIMU CNEKTPamm.
Tema 3. AP Mn2+ B CaF2

naboparopHas pabora (10 4yaca(oB)):

E
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Mporpamma ancumnnvHbl "MpakTukym no paaunocnektpockonum”; 011800.62 Pagnodomamka; OoueHT, K.H. (aoueHT) Eropos A.B.

YCcTpoicTBO 1 NpuHUMN paboTbl cnekTpomeTpa AMP ¢ aBoiiHO Mooynsumnein. Teopusi CnekTpos
OlP noHoB rpynnbl xenesa. Pernctpauus cnektpos ISP Mn2+. IamepeHne napameTpos
CMWHOBOrO raMuibTOHNaHa.

Tema 4. OMP Yb3+ B PbF2
naboparopHas pabora (12 yaca(oB)):

OcHos.bl Teopum cnekTpos IINP penkosemenbHbIX MOHOB. PacyeT napaMeTpoB CNMHOBOIO
rammnbToHnaHa Yb3+ - KOHCTaHT TOHKOro 1 CBEPXTOHKOro B3anmonenctems. Pernctpauus
CMNeKTPOoB Npu Temneparype xugkoro renus. OnpeneneHme KOHCTaHT B3anmogenctems. CpaBHeHue
C 9KCMEPVIMEHTOM.

4.3 CTpyKTypa 1 copepXxaHue caMOCTOSATe/IbHOM paboTbl AUCLUMIUHBI (MOLYNSA)

Buabl
o DopMbl KOHTPONS
Paspen Hepens | camocTostensHon [TpyAo0eMKOCTb b
N AducumnnuHel C:e""echcemecha paborthbl (B yacax) camocmﬁmenbuou
CTYyAEHTOB padoTe!
Tema 1. CtaumoHapHbii 4 [noaroToska Kk .
1‘9|MP 19F B CaF2 8 1-4 YCTHOMY OMnpocy / YCTHBIN OMpOC
Tema 2. VIMnynbCHbIN NoAroToBka K o
2-|9MP 19F & CaF2 8 -8 YCTHOMY onpocy / YCTHBIN OMpoC
Tema 3. 9INP Mn2+ B noAroToBka K o
3. CaF?2 8 9-12 YCTHOMY OMPOCY 7 YCTHbI ONpocC
Tema 4. 9IP Yb3+ B NnoAroToBka K o
4. PHF2 8 13-18 YCTHOMY OMpoCy 9 YCTHbIA OnpocC
WNtoro 30

5. O6pa3oBatenibHbie TEXHONOrMK, BK/IIOYasi MHTEPaKTUBHble (hopMbl 06yUYeHuUst
nabopatopHble paboThbl.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. CraumoHapHbin AMP 19F B CaF2
YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

Knaccuuyeckoe n kBaHToBOMexaHn4eckoe onmcaHue SIMP. MeTtonbl HabntoaeHns ctaumoHapHoro
AMP. YcTpoiicTBo 1 npuHUmMn paboTbl aBTOAMHHOIO crekTpomeTpa. BolumcneHune BTopbIX v
4eTBepPTbIX MOMEHTOB.

Tema 2. UmnynbcHbin SIMP 19F B CaF2
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

Knaccuyeckoe onucaHue umnynbcHoro AIMP. CnmHoBO€E 3X0. YCTPOMCTBO M MPUHLMM LEACTBUS
MMMyNbCHOro crekTpoMeTpa. MeTobl M3MEPEHNs BpEMEH penakcauuu.

Tema 3. MNP Mn2+ B CaF2
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

YCTpoicTBO 1 NpuHUMN paboTbl cnekTpometpa AMP ¢ aBoiiHoi mooynsunein. Teopusi cnektpos SIMNP
MOHOB rpynnbl Xenesa. CNNHOBbLINA raMUNbTOHUAH.

Tema 4. 9MP Yb3+ B PbF2
YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

OcHoBbl Teopun CnekTpos olP penko3emMesibHbIX NOHOB. Pacuet napameTpoB CrMMHOBOIO
ramunbtoHnaHa Yb3+ - KOHCTaHT TOHKOro U CBEPXTOHKOro B3aMMOOeNCTBUS.

Tema . UToroBasi oopma KOHTpOns
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Mporpamma ancumnnvHbl "MpakTukym no paaunocnektpockonum”; 011800.62 Pagnodomamka; OoueHT, K.H. (aoueHT) Eropos A.B.

MpvMepHble BOMPOCHI K 3a4eTy:

3a BpeMsi n3y4eHunst Kypca CTyAeHTbl ONXHbI M3Y4nTb TEOPETUYECKYIO YacTb nabopaTopHoii paboTol,
YCTPOWCTBO 9KCMEPUMEHTANbHOM YCTaHOBKM, BbINOMHMTL nabopaTopHyto paboTy, obpaboTtaTtb
npeacTaBnTb pesynbtatbl. Kaxaas nabopatopHas paboTta oueHmBaeTtcs B 25 6annos. [Ons Toro,
4T0BObI MONY4YNTL 3a4eT TpebyeTcst HabpaTb Honblue 50 6annoB. KOHTPONbHbLIE BONPOCH! MPUBEAEHDI B
y4ebHO-MEeTOANYECKNX NOCOBUSIX.

7.1. OcHOoBHas nuTteparypa:

1. M.M.3apnnos OCHOBbI TEOPUM CNEKTPOB 3MEKTPOHHOIO NapaMarHMTHOro pesoHaHca B
Kpuctannax: Kypc nekumn. - KasaHb: KasaH.roc.yH-1, 2009

2. YyebHo-MeToamn4eckoe nocobue ons cneumannctos B obnactu SMP "IINP cnektpomeTp
Elexsys500.YacTb 3: [1BOMHON 9NeKTPOHHO-A8epHbIA pe3oHaHc (35P)"

/A.B. Oyrnas, tO0.C. KyTtbuH, I.B. MamuH, C.b. OpnuHckuin, M.P. Madgpypos, H.N. CunkuH // KasaHb
2012 - (anekTPOHHbIV pecypc) -

http://gmamin.kpfu.ru/MRpract/elexsys580-DEER.pdf

3. Ceprees, A. . HaHomeTponorus : moHorpadousa / A. . Ceprees. - M. : Jloroc, 2011. - 416 c. -
ISBN 978-5-98704-494-0.

http://znanium.com/bookread.php?book=469008

7.2. lononHutenbHasa nuteparypa:

1. A.Abparam, b.BnunHn. SnekTpoHHbIA napamarHUTHbln pesoHaHc M., Mup, T.1,2, 1973

2. C.A.Anbtwynep, 5.M.Ko3bipeB OneKkTpOoHHbIA napaMarHUTHbIA Pe30HAHC COeANHEHWUIA 9NEMEHTOB
npomexyTo4HbIx rpynn. M.Hayka, 1972

3. AnepHbii MarHetuam / A. Abparam; nep. ¢ aHrn. nog pegn. . B. Ckpoukoro.?Mocksa: N3a-Bo
WHOCTpPaHHoOM nutepatypbl, 1963.7551 ¢

4. OCHOBbI TEOPUM MarHUTHOIO pe3oHaHca: nepesof ¢ aHrnuinckoro / Y. Cnuktep; MNep. H. H.
Kopcta u gp.; MNog pea. I'. B. Ckpoukoro.?VanaHune 2-e, NnepecMoTpPEHHOE, OOMONHEHHOE Y
ncnpasneHHoe.?Mocksa: Mup, 1981.7448 ¢

7.3. UHTEepHeT-pecypcChbl:

amepukaHckoe ouanyeckoe obwecTBo - WWw.aps.org
KasaHckuim yHusepcuteT - www.kpfu.ru

Hay4yHas nomnckoeas cucTema - WWw.SCcopus.com
cBobonHas aHuuknoneaus - ru.wikipedia.org
3NeKTPOoHHas bubnnoteka - www.ekniga.ru

8. MarepumanbHo-TexHU4eckoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHune gncumnnunbl "MpakTrukyM No pagmocnekTpockonun” npegnonaraeTt UCnonb3oBaHme
cnenylowero maTepuanbHO-TEXHUYECKOro obecneyeHmns:
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Mporpamma ancumnnvHbl "MpakTukym no paaunocnektpockonum”; 011800.62 Pagnodomamka; OoueHT, K.H. (aoueHT) Eropos A.B.

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-meToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnmnoPoccurka", BocTyn K KOTOPOK NPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoYatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3nartenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3biKe BeayLMX aMePUKaHCKNX 1
€BPONenCcKMX N3naTenbCTB, a TakXe peakue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbI JOCTYN K HE0OX0AUMbIM A/1s
obpasoBaTesibHOro npoLecca n3aaHusaM ¢ UCMoib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCy1apCTBEHHbIX 0Opa3oBaTenbHbIX CTAHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U BKNOYaEeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKkoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems O95C ZNANIUM.COM cooTteeTtcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeyHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaB/eH
ctyneHTam. 9bC MN3patenbcta "MlaHb" BKAOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUI U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "flaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsmM no MakCrmMarbHOMy KONMMYECTBY MPOCUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

NabopatopHble cnekTpomeTpbl AMP 1 3IMP.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHuo 011800.62 "Pagunoduauka" n npodounio noarotoekn KeaHtosas pagnodusnka u
KBAHTOBas SNEKTPOHMKA .
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