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Mporpamma omcumnnnHel "Mabopatopusi no pagmocnektpockonmun”; 011800.62 Pagunodpmamka; ooueHT, K.H. (BoueHT) 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

Llensimn ocBoeHms oucumnimnHbl "fNlabopaTtopusi N0 paanocnekTpockonmmn” aBnsoTcs npakTuyeckne
HaBblkK permctpaumm cnekTpoB AMP n 3IP, nx 0bpaboTkn n nHTepnpeTauunm.

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

JNaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.10B.9 MNpodeccrnoHanbHbIin" 0CHOBHON
obpaszoBartenbHoit nporpamMmbl 011800.62 Paanodursnka n 0THOCUTCS K AUCUMMIMHAM MO BbIOOpPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

OucumnnuHa "Mabopatopusi No pagmMocnekTpoCcKonun" BbIMOHSIETCS B paMKax BaprMaTMBHON YacTu
npogoeccrnoHanbHoro umkna (6.3 [1B9) noarotoekn 6akanaespos no HanpasneHuto 011800.62 -
"Pagnocmanka”, He npocnywaswmx Kypcbl gucumniuH "OcHosbl Teopun cnektpos AMP" n "OcHoBbl
Teopwum cnekTpos AlMNP". ObyyaeMble NOMXHbI 0bnanaTe 3HAHNMEM KypCcoB 06LWwei (oM3nKn, KBaHTOBOM
MEXaHWKWN 1 NHeinHo anredbpbl. OCBOEHME OaHHO OAMCUMNAMHBI MOXET noTpeboBaTbCcs B NpoLecce
MOArOTOBKW BbIMYCKHbIX KBANMGMKALMOHHbIX paboT, a TakXXe Hay4YHO-UCCNenoBaTENbCKON NPaKTUKM.

3. KomneTteHuuun obyuatowerocsi, popMmupyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwuucposka
LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL U
OK-8 CNoCOBHOCTBIO K OBNafeHnto 6a3oBbiMM 3HAHUSIMK B 06nacTu
(0bLeKkynbTypHbIE MaTeMaTuKn U eCTECTBEHHbIX HayK, NX NCNONb30BaHUIO B
KOMNeTeHLmm) NPOEeCCMOHaNbHON AEeATENbHOCTU
MK-1 CNOCOBHOCTBIO UCNONb30BaTh 6a30BblE TEOPETUHECKNE 3HAHUS
(npodpeccunoHanbHble (B TOM Yncne No gucuMnInHam npounnaanmm) ons peweHns
KOMNeTeHLmm) npogbeccroHanbHbIX 3aaau
MK-2 CNOCOBHOCTBIO MPUMEHSTL Ha NpakTnke 6a30Bble
(MpocpeccnoHantHbie n OCbeCCVIOHaﬂbEbIe HaBbIKW P
KOoMreTeHuun) P
MNK-3 CNOCOBHOCTBLIO NOHUMATbL NPUHLMMBLI PaboTbl 1 METOAbI
(npodpeccunoHanbHble SKcnnyataumm COBPEMEHHON pagnoanekTPOHHOM 1 ONTUYECKOM
KOMNeTeHLmm) annapaTtypbl 1 06opynoBaHuns
MK-6
n HOCTbIO K N NOHAaNbHOM BUTWIO U
(ocbecouomansse [0 e panoc Mo onocTpOHAH
KOMreTeHuunn) P P P

B pe3ynbtate 0CBOEHWUS AUCUUNANHBI CTYOEHT:

1. DONXeH 3HaTb:

TeopeTnyeckme ocHoBbl cnektTpockonuu AMP n 9I1P.

2. IONXEeH yMeTb:

nHTepnpeTnposatb cnekTpbl AMP n OI1P.

3. OONIXEH BnafeThb:

BnaneTb npakTMyeckuMmn HaBblkamu permctpauum n obpabotkm cnektpos AMP 1 3MP.
4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:
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CaMOCTOATEeNbHO NPOBOANTDL PaanNOCNEeKTpoCcKoNn4yeckmne n3mMepeHns

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ Moayns
Obwas TpynoemMKoCTb ANCLUMMNANHBI COCTaBNSIeT 4 3a4eTHbIX(ble) eanHuu(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 3a4€eT B 8 cemecTpe.

CyMmMapHo no oucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTta oueHnaetcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa u comepxaHue ayouTopHon paboTbl Mo aucuUnIMHe/ MOgynio
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Bugabl n yachbl
Pasgen ayauTopHOM paborThbl,
N OucunnnuHel/ Cemecrpcgzggrga nx Tli(’gﬁggr)l(()ocm Telqll(L(l).l.:Tt:) gi;PMbl
Moayns Nek ImI'Ipal('rw-lecl(meJ1a6opa1'opH|:|e
u 3aHATUA pa601b|

Tema 1. [IBnxeHne

CcBOOOAHBIX CNNHOB B

nabopatopHoii n
1 [BPawaiouencs 8 | 15 | 9 0 0 |sanawe

‘lcuctemax koopanHat

(Knaccu4eckun un

KBaHTOBOMEXaHNYECKNiA

aHanus).

Tema 2. Obwas Teopus

MarHMTHOro

nomalluHee

NoOrnoweHns. i
2. VMY IbCHBIT 1 8 5-9 9 0 0 3apaHve

cTaumMoHapHble curHanbl

AMP.

Tema 3. Teopus o
3.|cnekTpos IIMP noHos 8 10-14 9 0 0 yCTHBI onpoc

rpynnbl Xenesa

Tema 4. Teopus

cnekTpos IlNP i YCTHbIA ONpocC
4. penko3emernbHbIX MOHOB 8 14-18 9 0 0
5 Tema 5. CtaumoHapHbIi 8 1112 0 0 9 YCTHbI ONpocC

1AMP 19F B CaF2 ’

Tema 6. VIMnynbCHbIRA YCTHbI ONpocC
6-19MP 19F & CaF2 8 | 13141 0 0 9

Tema 7. 3P Mn2+ B YCTHbI onpoc
7. CaF?2 8 15,16 0 0 9

Tema 8. OIMP Yb3+ B YCTHbIA ONpocC
8. PbF2 8 17,18 0 0 9

Tema . NITorosas 3aver
" |doopma KoOHTpOnSA 8 0 0 0

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
YHHUBEPCHTET

CTpaHV“J.a 4 n3 1 0 m S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky
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Buabl 1 yachbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpOns

MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

NTtoro 36 0 36

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

4.2 CopepxaHue AUCLUMNIMNHBI

Tema 1. [BUXeHne cBO60AHbIX CMTMHOB B Tab0OpaTOpHOM 1 BpaLLLalOLLLENCA cUcTemax
KoopAauHart (Knaccu4eckum u KBaHTOBOMEXaHM4YeCKUU aHanus).

JNeKuMoHHoe 3aHsiTne (9 4yaca(os)):

BeepneHve. SnepHble MarHUTHble MOMEHTbI. [1BMXeHne cBOOOAHbIX CMIMHOB B NabopaTopHON 1
Bpalarwencs cucteMax KoopamHaT (Knaccu4eckmin u keBaHToBoMexaHunyeckunm aHanus). AMP B
cucTeMax CBs3aHHbIX CNMHOB. AnmabaTtnyeckun BbICTPOe NPOXOXAEHME YEPE3 PE3OHAHC.
PenakcaumnoHHble agodoekTbl. OgHOpOoaHas U HeooHOpPoAHAsA wupuHa nuHun AMP. YpasHeHus
Bnoxa. MeoneHHoe npoxoxaeHue Yyepes pesoHaHc. KomnnekcHaa napamarHutHas
BOCMPUUMYNBOCTb.

Tema 2. O6L,asi TeOpUS MarHUTHOIO NornouLeHUsi. AMNynbCHbIN U CTalMOHapHble CUTrHaNbl
AMP.

NeKuMnoHHoe 3aHsiThe (9 yaca(os)):

Teopus oTknuka. MNpeobpasoBaHune Pypbe. CooTHoweHms Kpamepca-KpoHura. Matpuua
nnoTHocTh. Obwas KBaHTOBOMEXaHNYECKAs TEOPMS MArHUTHOrO NornoweHns. PyHKUNS Koppensummn
nonepeyHon HaMmarHM4yeHHoCTU. MarHMTHoe oMnonb-aMnosibHOe B3auMOLENCTBME B XXECTKOM
peweTke. MoMeHTbl KpUBOM PE30HAHCHOro nornoweHus. "layccosa 1 nopeHuesa OyHKUUM GOOPMbI

nnHum AMP. Casb MOMeHTOB nuHun AMP ¢ doyHKLmMen koppensauumn nonepevyHomn
HaMarHN4eHHOCTMW.

Tema 3. Teopus cnekTpos ISP MOHOB rpynnbl Xxenesa

JIeKLMOHHOoe 3aHsiTne (9 4aca(os)):

MarHuntHble cBoricTBa atoma. [lpnpoaa napamarHMTHOro pesoHaHca. LnpuHa, MHTEHCUMBHOCTL U
goopma nuHumn SINP. CNnHOBLIN raMnnbTOHMaH. ToHKas cTpykTypa cnektpa IINP. CBepxToHkas
cTpykTypa. CynepcBepxToHkas CTpykTypa. BoamoxHoctn metona 31P.

Tema 4. Teopus cnekTpoB ISP penko3emenbHbIX MOHOB

NeKUuMoHHoe 3aHsiTne (9 yaca(os)):

CB0b60Hble MOHbI. CoeanHeHns naHTaHnooB. Kpuctannmyeckoe anekTpuyeckoe none.
OKBMBaNEHTHblE onepaTopbl. OddekT 3eemaHa. MarHNTHOe CBEPXTOHKOE B3aMOLENCTBME.
Tema 5. CtraumoHapHbin SMP 19F B CaF2

naboparopHas pabora (9 4aca(oB)):

Knaccunyeckoe n keaHToBOMexaHu4yeckoe onuncaHne AMP. MeTtoabl HabniogeHUs CTaunmoHapHOro
AMP. YcTtpoiicTeo 1 npuHUun paboTbl aBTOAMHHOIO cnekTpomeTtpa. Pernctpauns cnektpos 19F B

CaF2 B Tpex opueHTaumsx. BoluncneHne BTOpbIX 1 4eTBEPTbIX MOMEHTOB. CpaBHEeHne ¢
pacyYeTHbIMU.

Tema 6. UmnynbcHbi SIMP 19F B CaF2

naboparopHas pabora (9 yaca(oB)):

Knaccunyeckoe onvcaHue umnynscHoro AMP. CnnHoBoe 3x0. YCTPONCTBO Y NPUHLMN OEACTBUS
MMNYNbCHOro cnekTpomeTpa. Metoabl namepeHns BpeMeH penakcaummn. Pernctpauus curHanos
AMP. Vameperre T1. Pypbe-npeobpa3oBaHne 1 CpaBHEHME CO CTALMOHAPHbBIMU CNEKTPaMM.
Tema 7. AP Mn2+ B CaF2

naboparopHas pabora (9 4aca(oB)):

YCTpoiicTBO 1 npuHUmMn paboTbl cnekTpometpa AMP ¢ aBoiHon Mmooynaumnein. Teopus cnekTpos
OlP noHos rpynnbl Xxenesa. Pernctpaumsa cnektpos MNP Mn2+. NIamepeHne napameTpos
CMMHOBOr0 raMnIbTOHNaHa.

Tema 8. 3P Yb3+ B PbF2

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 5 ns 10. 111 YHI:I
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naboparopHas pabora (9 yaca(oB)):

OcHoBbl Teopun CNnekTpos olP penko3emMesibHbIX NOHOB. Pacuet napameTpoB CrMMHOBOIO
ramunbtoHnaHa Yb3+ - KOHCTaHT TOHKOro U CBEPXTOHKOro B3aMMOOeNCTBUS. PeFI/ICTpaLI,I/IFI
CMNEeKTPOoB npu TeMnepartype Xnaokoro renus. Onpe,u.eneHVle KOHCTAHT B3auMOLENCTBUS. CpaBHeHme
C SKCNEepUMEHTOM.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabl
- DopMbl KOHTPONS
Pasnen Hepens | camocTosiTenbHON [TpyAoOeMKOCTb "
N AducumnnuHel C:e""echcemeCTpa paborthbl (B yacax) camocg%sgfbirbuow
CTYyAOEeHTOB P
Tema 1. [BnxeHue
cBOOOAHbBIX CMINHOB B
nabopaTtopHoii n
1 BpawaroLerncs 8 1.5 zgﬂ;ﬂggr'(g 9 nomMawHee
‘lcuctemax koopanHat sananns 3afjaHve
(knaccuyeckum un
KBaQHTOBOMEXAHNYECKNIA
aHanms).
Tema 2. Obwas Teopus
MarHMTHOro NOLroToBKA
o [nornoueHns. 8 5-9  |nomawHero 9 nomMawHee
"IIMNynbCHbIN 1 2anaHus 3apaHue
cTaumMoHapHble curHanbl a
AMP.
Tema 3. Teopus
3.[cnektpos IINP noHoB 8 10-14 ngf;g;osokr? |<<)c 9 YCTHbIN ONpoC
rpynnbl Xenesa y y onpocy
Tema 4. Teopus
cnektpos IlP _4q [MoaroToska K .

4. penko3emMesbHbIX MOHOB 8 14-18 YCTHOMY Onpocy 9 YCTHBIN ONpoC
5 Tema 5. CTaunoHapHbIn 8 1112 |nOAroToBka K 9 CTHBIN OMDOC
1AMP 19F B CaF2 ’ YCTHOMY onpocy y P

Tema 6. VIMnynbCHbIN NoOAroToBka K o
6. SMP 19F B CaF2 8 13,14 YCTHOMY OMnpocy 9 YCTHBIN ONpoC
Tema 7. 9INP Mn2+ B NnoAroToBka K -
7. CaF2 8 15,16 YCTHOMy ONPOCY 9 YCTHbI ONpocC
Tema 8. OIMP Yb3+ B noaroToBka K o
PbE2 8 17,18 YCTHOMY OMpOCY 9 YCTHbIA OnNpocC
WNtoro 72

5. O6pa3oBatenbHbie TEXHONMOrMU, BK/IIoYasi MHTepPaKTUBHble (pOpMbl 06yYeHuUs
Nekumm, nabopaTopHble paboThbl.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBO€HUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneueHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. O BuXeHue cBO60OHbIX CMIMHOB B abOpaTopHOM 1 BpaLLLalOLLENCS CUCTEMaX
KOopAauHart (Knaccu4eckum n KBaHTOBOMEXaHM4YeCKMU aHanus).

noMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Paccuutatb BennumHy curHana CCW 19F B CaF2 . YacTtota 10MIy, temnepatypa 300K, o6bem
KaTywky n obpasua paBeH 1 cMm3, katywka cogepxmT 10 BUTKOB AnamMeTpom 6MM, AOOPOTHOCTb
KOHTypa -50. OueHUTb BENNYNUHY OTHOWEHNS CUTHAN/WYM.

Tema 2. O6L,a8 TeOpPUSi MarHATHOro Nornow,.eHns. MMNyNbCHbIN U CTaLMOHAPHbIe CUTHalbI
AMP.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

B kpuctannnyeckom BelecTse Ha SOepHbIA CNUH OeNCTBYET NokanbHOe cTaTnyeckoe none h,
HanpaeneHHoe BOOMb KpucTannorpaguyeckon ocu c. Paccuntartb oopmy nuHumn AMP B nopoluke.

Tema 3. Teopus cnekTpoB AP MOHOB rpynnbl Xenesa
YCTHbI ONPOC , NPUMEPHbIE BONPOCHI:

CnunHOBBI raMmunbToHMaH. PaspelweHHble n 3anpeleHHble nepexoabl. CnuH-opbutansHoe
B3aMMo4elncTBume.

Tema 4. Teopus cnekTpoB IINP penko3eMenbHbIX MOHOB
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

OKBUBANIEHTHbIE OnepaTopbl

Tema 5. CtraumoHapHbin AMP 19F B CaF2

YCTHbI ONPOC , NPUMEpPHbIE BOMPOChI:

Knaccunyeckoe n kBaHToBOMexaHu4yeckoe onucaHne AMP. MeTtoabl HabniogeHUs CTaunMoHapHOro
AMP. YCTpOWCTBO M NpMHLMN paboTbl aBTOANHHOIO CnekTpoMeTpa. BeluncneHue BTopbix v
4eTBEPTbIX MOMEHTOB.

Tema 6. UmnynbcHbi SMP 19F B CaF2
YCTHbI ONpPOC , MPUMEpPHbIE BOMPOCHI:

Knaccunyeckoe onucaHne umnynbcHoro AMP. CnnHoBoe 3x0. YCTPOMCTBO Y NPUHLMN OEACTBUS
NUMMYNbCHOrO cnekTpomeTpa. MeToabl n3amMepeHnsi BpeMeH penakcaunm.

Tema 7. MNP Mn2+ B CaF2
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

YCTpoicTBO 1 NpuHUMn paboTbl cnekTpometpa AMP ¢ asoiHoin mogynaunein. Teopus cnektpos SINP
NOHOB rpynnbl Xenesa. CNMHOBbLIN raMUNbTOHUAH.

Tema 8. 3P Yb3+ B PbF2
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOChI:

OcHoBbl Teopumn cnekTpos AP penkosemenbHbIX MOHOB. PacyeTt napaMeTpoB CMHOBOMO
ramunbtoHnaHa Yb3+ - KOHCTaHT TOHKOro U CBEPXTOHKOrO B3aMMOOENCTBUS.

Tema . UToroeasi popma KoHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:

KoHTponbHble BOMPOCHI U 3a4aHNs ykasaHbl B y4eOHO-MEeTOANYECKNX NOCOBUSIX - ONMCaHNAX
nabopaTtopHbIx paborT.

7.1. OcHOoBHas nuTteparypa:

1. M.M.3apnnos OCHOBbI TEOPUM CNEKTPOB 3MEKTPOHHOIO NapaMarHMTHOro pes3oHaHca B
Kpuctannax: Kypc nekumn. - KasaHb: KasaH.roc.yH-1, 2009

2. OneKkTPOoHHble Nprbopskl 1 ycTpoicTea: Y4ebHuk / d.A. TkaveHko. - M.: MIH®PA-M; MH.: Hos.
3HaHue, 2011. - 682 c.: un.; 60x90 1/16. - (Bbicwee obpasosaHue). (nepennet) ISBN
978-5-16-004658-7 http://znanium.com/bookread.php?book=209952

3. AraHos, A. B. Cnektpockonus AMP Bbicokoro paspeuweHuns B KazaHckom yHusepcutete / A. B.
AraHos, P. M. AMuHoBa, A. A. Hadoukosa .? KasaHb : I3n-8o KasaH. yH-Ta, 2006 (KasaHb : 130-B0
KasaH. yH-ta) .? 65, [2] c., [8] n. nn., nopTp., UB. ui., nopTp. ; 20 cm .? Ha obn.: K 200-netuto
KasaHckoro yHmsepcuteta .? bubnuorp.: c. 59-65 .? ISBN 5-7464-1402-6.
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1. YuyebHo-MeToan4eckoe nocobue ons cneunanucTtos B obnactu 3P "3INP cnektpoMeTp
Elexsys500.4acTb 3: [1BONHOM aNeKTPOHHO-A4epPHbIN pe3oHaHC ([99P)" [anekTpoHHbI pecypc]
/A.B. Oyrnas, tO.C. KyTbuH, I".B. Mamun, C.b. OpnuHckuia, M.P. Madgpypos, H.N. CnnkuH // KasaHb
2012 -- http://gmamin.kpfu.ru/MRpract/elexsys580-DEER.pdf)

2. MeTtoanyeckoe nocobue "HacTpoiika cnektpometpa X-gnanasoHa oupmbel Bpykep cepun Elexsys
n n3meperune cnektpos AP B ctaunoHapHom pexume" / H0.C. KyTtbuH, [.B. MamuH, C.B.
OpnuHckui, H.N. Cunkun // 2014. http://gmamin.kpfu.ru/MRpract/X_band_CW.pdf

3. Eropos A.B.,Tarmpos M.C.,/ccnenosaHne goopmbl nuHum AMP 19F B CaF2 (MeTon MOMEHTOB.,
YyebHo-MeToomyeckoe nocobue, Nd KdY, 2013, 55c.

http://kpfu.ru/publication?p_id=72489

4. Eropos A.B.,Tarmpos M.C.,/ccnenosaHne goopmbl nnHum AMP 19F B CaF2 (MeTon MOMEHTOB.,
YyebHo-meToamyeckoe nocobue, P KDY, 2013, 55¢.

http://kpfu.ru/publication?p_id=72516
5. A.Abparam, B.5nnHn. OnekTpoHHbIA napamarHUTHbIA pe3oHaHe M., Mup, T.1,2, 1973

6. C.A.AnbTwynep, b.M.Ko3sbipeB SneKTPOHHbI NapaMarHUTHbIN Pe30HaHC COeAMHEHN 31EMEHTOB
npoMexyTo4HbIx rpynn. M.Hayka, 1972

7. SlpepHblii marHetnam / A. Abparawm; nep. ¢ aHrn. nog pea. I. B. Ckpoukoro.?Mockea: N3a-80
WMHOCTpaHHoON nuTtepatypbl, 1963.7551 ¢

8. OcHOBbI TEOPUN MAarHNTHOrO pe3oHaHca: nepesof ¢ aHrnuickoro / Y. Cnukrep; Mep. H. H.
Kopcta n ap.; Noa pen. I'. B. Ckpoukoro.?3naHne 2-e, nepecMoTpeHHoe, AOMONHEHHOE U
ncnpasneHHoe.?”Mocksa: Mup, 1981.7448 ¢

7.3. UHTepHeT-pecypcChbl:

amepurKkaHckoe hramyeckoe obwecTBo - Www.aps.org
Ka3aHCKuUi yHmBepcuTeT - www.kpfu.ru

Hay4Has NomMcKkoBas cUcTeMa - WWWw.SCopus.com
cBobogHas aHUmMknoneous - ru.wikipedia.org
9NeKTpoHHasa bubnumoTteka - www.ekniga.ru

8. MarepumanbHo-TexHU4Yeckoe obecrneyeHme oUCLUNAUHbBI(MOAYNS)

OcBoeHure oucumnnuHel "NlabopaTtopust No pagnocnekTpockonuun” npennonaraeT MCnonb3oBaHme
cnefylowWero MmaTepuanbHO-TEXHUYECKOro obecrneyeHmns:

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ANCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6nbnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHEeNnWmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Beayuwmx By30B CTpaHbl, BbICOKOKBANMUULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKK, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONnN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTUBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3aaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM chefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapnatenbcTtea "flaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "flaHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTENbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT 4OCTYN K Hay4HOI, y4ebHON nntepaType 1 Hay4HbIM
nepuoanyecknm n3naHnam no MakCManbHOMY KONMMYECTBY NPOoUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.
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NabopatopHble cnekTpomeTpbl AMP 1 3MMP.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmmn ®rOC BINO 1 y4ebHbIM nnaHoM no

HanpasneHnio 011800.62 "Pannoduamka” n npodunio noarotoskm KsaHtosas pannogpuavka u
KBaHTOBAas 3N1EKTPOHMKA .
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