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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

Llenbto ocBoeHns aucumnnmHbl "OcHoBbI Teopumn cnekTpos AMP" aBnsetcsa nayvyeHme Kknaccu4yeckoro
N KBAHTOBOMEXAHMYECKOr0 ONMUCaHNS OBUXEHUS CIIMHOB B MarHUTHOM Mone, BUSHUS
CMUH-CMNHOBOrO N KBaAPYNOSbHOro B3auMoa4encTBnin Ha cnekTpbl AMP.

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

JaHHas yyebHas oncumnnnHa BknodeHa B pasgen " 63.0B.11 NpodeccnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpammbl 011800.62 Paanodursnka n 0THOCUTCS K AUCUMMIMHAM MO BbIOOpPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

OucumnnnHa "OcHoBbl Teopumn cnekTpos AMP" 0THOCUTCS K BapraTUBHON YacTu
npogoeccrnoHanbHoro umkna (b.3 [B11) noarotoekn 6akanaBpos no HanpasneHuto 011800.62 -
"Pagnodomsnka” n asnsetcs oOHUM 13 pasnenos pPusnkm KOHOEHCUPOBAHHOIMO COCTOSHUS.
MpennonaraeTcsa 3HaHWe CTyaeHTaMu 0bLWen onankn, KBaHTOBO MEXAHUKWN (HEPENSTUBUCTCKON
Teopun) n nuHelHon anrebpbl. OCBOEHME OaHHOW OUCUMMNNHBI NpeawecTByeT nabopaTtopHOMy
NPaKTMKyMy N0 PaaMOCneKTPOCKONUM N CNOCOBCTBYET BbIMONHEHUIO KBAIMPUKALMOHHBIX PaboT.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

Pacwmndpposka

LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
MK-1 CNOCOBHOCTBIO UCNONb30BaTh 6a30BblE TEOPETUHECKNE 3HAHUS
(npodpeccunoHanbHble (B TOM Yncne No gucuUMnInHaM Npounnaanmm) ons peweHns
KOMNeTeHLmm) npogoeccnoHanbHbIX 3aaad
MK-2 CNOCOBHOCTBIO MPUMEHSTL Ha NpakTnke 6a30Bble
(MpocpeccnoHantHbie n OCbeCCVIOHaﬂbEbIe HaBbIKW P
KOMreTeHuun) P
k-6 CNOCOBHOCTBIO K MPOYECCUOHANBHOMY PA3BUTUIO U
(MpocpeccmonantHbie camopas3BUTUIO B o%nacm aﬂMO®M3I/YKEI N 3NEeKTPOHNKMK
KoMMeTeHuunn) P P P

B pesynbtate 0CBOEHUS ONCUMMNAUHBI CTYAEHT:
1. DONXeH 3HaTb:
TeopeTmnyeckmne OCHOBbI cnekTpockonun AMP
2. DONIXEH yMeTb:

paccuymTbiBaTbh cnekTpbl AMP npu Hanmynm 3eemMaHoBCKOro, KBaapynonbHOro U CANH-CANHOBOIO
B3aMMOOeNCTBUIA

3. OnXeH BnaneTb:

HaBblkamu pacyeTta BennyinHbl curHana AMP 1 oTHoweHns curHan/wym
4. nONXeH OEMOHCTPNPOBATL CMOCOOHOCTb M FTOTOBHOCTb:
paccuyuTbiBaTh U MHTEpnpeTnposatb cnektpsl AMP

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
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Obwas TpyooemMKoCTb AMCLUMMNANHBI COCTaBNsIeT 4 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHBI 9K3aMeH B 8 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBo Anst AOoMnycka K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 coamepXxaHue ayauTopHon paboTbl N0 AUCLMUNNIUHE/ MOAYIO
TemaTtnyecknn nnaH gUCLUNMNIUHbI/MOAYNS

Buabl 1 yacbl
Pasgen ayauTopHon paboTbl,
Hepens VX TPy AO0EMKOCTb Tekywume copmbl
N 'nuﬁﬁ""""HH/ CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyecknelllaboparopHbie
3aHATUA paboTbi

Nekuunn

Tema 1. [IBnxeHue
CBOOOAHBIX CNNHOB B
nabopatopHoi n
BpalatoLwencs
1 cucTemax KoopauHart 8 1-3 9 0 0
(knaccu4eckum un
KBAHTOBOMEXaHU4YeCKuI
aHanms).

Tema 2. 5IMP B
cUCTEMax CBA3aHHbIX
CMVIHOB.
Anmnabatumyecku
ObICTPOE NPOXOXAEHNE nomaluHee
2.|4yepe3 pe3oHaHc. 8 4-6 9 0 0 3apaHve
PenakcaunoHHble
apcpekTbl. OgHOpOOHAS
N HeoOHOpPOLHas
wupuHa nuHum AMP.

JomauHee
3adaHune

Tema 3. YpaBHeHus
Bnoxa. MenneHHoe
NpoxoxaeHue yepes
pe30oHaHC.
KomnnekcHas nomatuiHee
3.|napamarHuTHas 8 7-9 9 0 0 3apaHve
BOCMNPUMMHYUBOCTb.
Teopus oTknuka.
MNpeobpasoBaHune
®dypbe. CooTHOWEHUS
Kpamepca-KpoHura.
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Buabl 1 yacbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N 'nuﬁﬁ""""HH/ CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Nekuunn

Tema 4. MaTpuua
nnoTHocTn. Obwas
KBaHTOBOMexaHuyeckas
TEeopusi MarHUTHOro
4. nornoweHuns. @yHkuns 8 10-12 9 0 0
Koppenauun
nonepeyHomn
HaMarHM4eHHOCTW.

Tema 5. MarHuTtHoe
ONNONb-OUNONbHOE
B3aumonelncTene B
XECTKOW pelieTke.
MoMeHTbI Kp1BOW
pe30HaHCHOoro
nornoweHwus. "ayccosa 8
‘|n nopeHueBa yHKLnK
doopmbl nuHUK AMP.
CBS3b MOMEHTOB NNMHUN
AMP ¢ cpyHkumen
Koppensauumn
nonepe4yHon
HamMarHN4eHHOCTH.

Tema 6. OnekTpuyeckoe
KBagpynonbHoe
B3aMMoOencTBeue.
SOepHbIA CNUHOBDIN
ramunbTOHMaH. ToHKas JoMallHee
6./CTpyKTYypa cnekTpa 8 16-18 9 0 0 3apaHve
SMP, o0bsa3aHHas
cnabomy
KBaApynonbHOMY
B3aMMOOENCTBUIO.

JomauHee
3adaHune

oomauiHee
13-15 9 0 0 3ajaHune

Tema . NTorosas 8 0 0 0 aK3aMeH
" |dopma KoHTpOnNA

NTtoro 54 0 0

4.2 CopepxaHvue oUCLUNMUHbBI

Tema 1. [1BUXeHne cBO60AHbIX CMTMHOB B TabOpaTOpHOM 1 BpaLLLalOLLLENCA cucTemax
KOopAauHart (Knaccu4eckum u KBaHTOBOMEXaHM4YeCKUU aHanus).

JNleKLMoHHoe 3aHsitne (9 yaca(os)):

Knaccuyeckoe ypaBHeHVE OBUXEHNS MOMEHTA B MarHUTHOM none. Bpauwarowasics n nabopaTtopHas
cuctembl koopamHaTt (BCK u JICK). YpasHeHue asuxeHus B BCK. BnusHue nepemeHHoro
MarHuTHOro nons. Cnag cnnHoBo MHAyKuMKn. CurHan cnuHoBoro axo. AanabaTmnyeckmn bbicTpoe
npoxoxaeHue. YpasHeHue LpeanHrepa. SKBUBANEHTHOCTb KNacCUYeCKoro u
KBAHTOBOMEXaHMYECKOro ypaBHEHU OBuxXeHns. Matpuua nnoTHOCTH.

Tema 2. AMP B cuctemax cBsidaHHbIX CNMHOB. Aguabatmyeckm ObICTpoe NPoXoXaeHue Yepes
pe3oHaHc. PenakcaumnoHHble adpcpekTbl. OnHOpPOAHas U HeogHopoaHas WupuHa nuHum AMP.

NeKUuMoHHoe 3aHsiTne (9 yaca(os)):
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BeeneHve NoHsTNS 0 penakcaummn. KuHeTnyeckune ypaBHeHNs Anst CUCTEMbl HEB3aUMOAENCTBYOLNX
CNUHOB. BeposiTHOCTb NepexoaoB Noa AECTBMEM BO3MYLLEHUS, 3ABUCSILLETO OT BPEMEHW.
BeposiTHOCTb penakcaumnoHHbIx nepexonos. NornoweHne aHeprum. CTaumoHapHOe pelleHne
KMHETUYECKUX YPaBHEHWIA.

Tema 3. YpaBHeHusi Bnoxa. MeponeHHoe npoxoxaeHue Yyepe3 pe3oHaHc. KoMnnekcHas
napaMarHMTHas BocnpMmmumBocTb. Teopus otknuka. NMpeobpasosaHue dypbe. COOTHOLLEHUSA
Kpamepca-KpoHura.

NeKuMnoHHoe 3aHsiTne (9 yaca(os)):

YpasHeHus bnoxa B BCK. AHannsa ctaumoHapHbIx peweHuin. MNMornoweHne n gucnepcus. dopma
nuHun AMP. SlBneHne penakcaumnoHHOro ywmpeHus. JinHenHas Teopus otknnka. NpeobpasosaHue
dypbe B cnektTpockonuu. CooTHoweHns Kpamepca-KpoHura.

Tema 4. Matpuua nnotHocTn. O6LLaA KBAHTOBOMEXaHMYECKas TeOpPUsi MarHUTHOIo
nornow,eHns. DyHKLUUA Koppensauum nornepe4yHon HaMarHU4eHHOCT!.

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

Obwasg kBaHTOBOMEXaHNYeckas TeopuUs MarHUTHOrO NOMMOWEHNS B XECTKOM peweTkn. [1se hopmbl
3anuncu peleHns yTaBHeHns ans matpuubl nnotHocTW. CokpalleHHas aBToKoppensiLMoHHas
doyHKLMSA. COOTHOWEHME CTaUNOHAPHOr0 U UMMYbCHOro curHanos SIMP.

Tema 5. MarHuTHOE AMNOMNb-AMNONIbHOE B3aUMOOENCTBME B XXEeCTKON peLuetke. MOMeHTbI
KpuBOM pe3oHaHCHOro nornoweHus. Fayccosa un nopeHuesBa chyHKUU cpopmbl nuHuUKM AMP.
Cesa3b MOMeHTOB nuHun AMP ¢ cpbyHKuUMen Koppensum nonepe4yHom HamarHU4eHHOCTH.

JNeKLMOHHoe 3aHsiTue (9 Jaca(os)):

Junnonb-gunonbHoe B3aMOLENCTBME B XECTKON peweTke. CekynsapHas 4acTb AUNOMb-AUNONbHOMO
B3anmMogencTemsa. Meton MmoMeHTOB BaH-®Pneka. BolumcneHmne BTOPbIX MOMEHTOB IMHUN
MornoweHuns.

Tema 6. dnekTpuyeckoe KBaapynosbHOe B3aumoaencreme. AnepHbIA CNUHOBLIN
ramunbToHMaH. ToHKas cTpykTypa cnektpa AMP, o6s13aHHasi cnabomy KBagpynosibHOMY
B3aMMOOenuCTBUIO.

JNeKuNoHHoe 3aHsitne (9 4aca(os)):

KBaapynonbHble MOMEHTbI saep. FaMunbToOHMAH KBaapynonbHoro B3avmonencTens. Cnektpbl AMP
B cnyyae cnaboro kBaapynonbHOro B3anMoOencTBUS (pacyeT BO BTOPOM MOPSiAKE TEOPUU
BO3MyLweHuin). CnekTpbl AMP B nopowkax npy Hanu4uyM KBaapynosibHOrO B3aUMOAENCTBUSI.
Onwncanune nmnynbcHoro SKP ¢ nomollbio doopMannama oMKTUBHBIX CMIMHOB.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOsITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
N Paspen Cemectp Hepnens camocTosﬁeanoﬁ TPY.BOEeMKOCTb| ;%%%:L:?:;Eggﬂn
AducumnnnmHbl cemecTpa paboTbl (B yacax) pa6oTh
CTYOEHTOB
Tema 1. [BnxeHune
cB0OOOAHBIX CMINHOB B
nabopaTtopHoii 1
1 BpallatoLecs 8 1-3 Hgﬂ;ﬂggfg 9 nomailHee
cncTtemax KOO[?,EI,I/IHaT 330aHus 3a0aHne
(knaccuyeckumin n
KBaHTOBOMEXaHWYeCKNin
aHanus).
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Paspen
AncumnnuHbl

CemecTp

Hepnens
cemecTpa

Buabi

CcaMoOCTOSsITe/IbHOM

paboTbl
CTY0EeHTOB

TPyBOEeMKOCTb|
(B wacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 2. iIMP B
CUCTEMAX CBA3AHHbIX
CMVHOB.
Anvabatnyecku
ObICTPOE NPOXOXAEHNE
.|Hepes pe3oHaHc.
PenakcaunoHHble
adpgpekTbl. OnHOpoaHas
N HEOLHOPOAHAS
wupuHa nuHumn AMP.

4-6

noarotToBka
JomMallHero
3a4aHnA

JomMallHee
3anaHne

Tema 3. YpaBHeHus
Bbrnoxa. MenneHHoe
MNPOXOXAEHUE Yepes
pe30HaHc.
KomnnekcHas
.|napamarHuntHas
BOCMPUNMYNBOCTb.
Teopusa oTknmka.
MpeobpasoBaHue
dypbe. COOTHOWEHNS
Kpamepca-KpoHura.

7-9

noarotToBka
JomallHero
3a40aHns

JomallHee
3a0aHne

Tema 4. MaTpuua
nnotHocTn. Obwas
KBaQHTOBOMEXaHNYecKas
Teopus MarHNTHOro
‘Inornowenns. dyHKLMS
Koppenaumm
nonepe4Hom
HaMarHM4eHHOCTW.

10-12

noarotToBka
JomMallHero
3a4aHnA

JomMallHee
3ajaHune

Tema 5. MarHutHoe
O1Nonb-aAnnoNbHoe
B3aMmomelncTene B
XEeCTKOWN pelleTke.
MoMeHTbI Kp1BOM
pe30HaHCHOro
nornouweHus. ayccosa
‘v nopeHueBa pyHKLMN
doopmbl iHUK AMP.
CBS3b MOMEHTOB NIMHWN
AMP ¢ doyHKkumein
Koppenaumm
nonepe4yHom
HamMarHU4eHHOCTH.

13-15

noarotToBka
JomallHero
3a0aHns

JomMallHee
3anaHne

PernctpaumoHHbIn Homep
CrtpaHnua 7 us 12.
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Buabl
N DopMbl KOHTPONS
Paspen Hepens | camocTosiTensHon [TpyA0eMKOCTb b
N AducumnnuHbl Cewlechcemecha paborthbl (B wacax) caMOCTa%’gfb':b"o"'
CTyAOeHTOB P
Tema 6. OnekTpuyeckoe
KBagpynonbHoe
B3aMMoLelnCcTBMe.
SOepHbIA CNUHOBDIN
ramunbToHMaH. ToHkas noAroToBka
MaLH
6./CTpyKTYypa cnekTpa 8 16-18 |gomawHero 9 ggﬂgmfe
AMP, o6s13aHHas 3afaHuns
cnabomy
KBagpynonbHOMY
B3aMMOLENCTBUIO.
NToro 54

5. O6pasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
NeKkumu, noMallHue 3a8aHns, MHTEPHET

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHue
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. [1BUXeHne cBO60OAHbIX CTMHOB B NTab0OpaTOpHOM 1 BpaLLLalOLLLENCA cUcTemax
KOOpAUHAT (K/TaCCUYECKNA U KBAHTOBOMEXaHUYECKUW aHanns).

oomatllHee 3aaaHue , NPUMepHbIE BOMPOCHI:

Paccuutatb BennumHy curHana CCW 19F B CaF2 . YacTtota 10MIy, temnepatypa 300K, o6bem
KaTywky n obpasua paeeH 1 cMm3, katywka conepxmT 10 BUTKOB AnamMeTpoM 6MM, [OOPOTHOCTb
KOHTypa -50. OueHUTb BENNYNHY OTHOWEHNS CUTHAN/WYM.

Tema 2. AMP B cuctemax cBfi3aHHbIX CNMHOB. Apuabatuyecku 6biCTpoe NPoxXoX.aeHue yepes
pe3oHaHc. PenakcaumoHHble acdpcpekTbl. OnHOpPOAHAsA U HeoaHOpoAHas WupuHa nuHumM AMP.

noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:

B kpucTtannnyeckom BeweCcTBe Ha SAEPHbI CNMH AEACTBYET NokanbHoe cTaTmyeckoe none h,
HanpasfeHHoe BAOJMb KpucTannorpaduyeckor ocu ¢. Paccuntatb popmy nuHmum AMP B nopoLuke.

Tema 3. YpaBHeHus bnoxa. MegneHHoe npoxoxaeHue Yyepe3 pe3oHaHc. KomnnekcHas
napamarHMTHasi BOCNpMUMYNBOCTb. Teopusi oTknuka. NMpeobpasoBaHne dypbe. COOTHOLLEHUS
Kpamepca-KpoHura.

JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

3anucatb ®ypbe-npeobpas3oBaHns C UCTONb30BAHNEM LIMKIMYECKOW YacToTbl. cxons us
BblpaXeHusl Onsi NPsiMoro coypbe-npeobpasoBaHust, nony4nTs oopmyny ans obpaTHoro
doypbe-npeobpasoBaHus.

Tema 4. Matpuua nnotHocTU. O6LLaA KBAHTOBOMEXaHMYECKas TEOpPUsi MarHUTHOro
nornoweHns. DyHKUMA Koppensauum nonepeyHon HaMarHM4eHHOCTM.

noMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:
Monb3ysicb hopManM3MoM MaTpULLbl MIOTHOCTY ONUCaTb SIBEHNE CONMA-9XO0.

Tema 5. MarHuTHOe AMNONb-AUNONIbHOE B3aUMOAeNCTBME B XXeCTKOW pelueTke. MomMeHTbI
KpuBOW pe3oHaHCHOro nornouieHus. Fayccosa u nopeHuesa oyHKUUK doopmbl nuHun AMP.
CBsi3b MOMeHTOB NMHUn AMP ¢ cpbyHKuUMen Koppensum nonepe4yHon HamarHU4eHHOCTH.
JoMallHee 3afaHune , NpuMepHble BONpPOCHI:

Pacuutatb dpopmy nuHum AMP B XeCTKOIM peleTke B cnyyae B3auMo4enCTBUSA HEOAMHAKOBbIX
CMUHOB.

PernctpaumoHHbIn Homep
Crtpanunua 8 us 12.
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Tema 6. AnekTpnuyeckoe KBaapyrnosibHoe B3aMMmoaenucTeme. nepHbii CNMHOBbLIN
ramunbToHMaH. ToHKasa cTpykTypa cnektpa AMP, o6s13aHHas cnabomy KBappynonbHOMY
B3aMMOOEeuCTBUIO.

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

CpaBHNTb NHTEHCMBHOCTK curHana SIMP (B OTCYTCTBMM KBaAPYnONbHOrO pacllenneHns) n curHana
AKP Ha 1O Xe yacToTe (B OTCYTCTBUM MArHUTHOrO Nons) Ons cnyvyas CnnHos 3/2.

Tema . UToroeasi popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

BOHpOCbI 9K3aMeHaLMNOHHbIX 61UNeToB.

1.BuxeHne cBoboAHbIX CMMHOB B TabOpaTOPHOW 1 BpaLatoweincs cucteMax KoopamHar
(Knaccuyeckuin n KBaHToBOMeXxaHu4Yeckuii aHanus). CnMHOBOE 3XO.

2.5IMP B cnctemax cBs3aHHbIX CnMHOB. PenakcaunoHHble adpdoekTbl. OgHOpoaHas 1 HeoAHOPOAHAS
wupuHa nuHumn AMP.

3.YpaBHeHus bnoxa. MegneHHoe npoxoxneHne Yyepes pe3oHaHc. KomniekcHas napamarHmtHas
BOCNPUNMYNBOCTb.

4.ManVILl,a nnotHocTn. Oblwas KBaHTOBOMExXaHu4eckas Teopunsa MarHUTHOro NnornoweHns. CDyHKLl,I/IFI
Koppenauun nonepequVl HaMarHM4eHHOCTW.

5.MarHutHoe annonb-aAnnobHOE B3aMMOLENCTBUE B XECTKON peleTke.

6.MOMeHTbI Kpl/lBOI7I PE30HAHCHOI 0 norfoweHns. CBS13b MOMEHTOB C q)yHKLI,VIeVI Koppenaunn
nonepequVl HaMarHM4eHHOCTMN.

7.9neKkTpuyeckoe KBagpynonbHoe B3anMoaencTeme. A0epHblii CNIMHOBLIA raMUIbTOHNAH.
8.ToHkas cTpykTypa cnektpa AMP, obs3aHHas cnabomy KBanpynonbHOMY B3aMMOOENCTBMIO.
9.CnexTpbl AKP. dopmupoBaHme curHana nmnynbcHoro AMP.

10.PacuyeTt napamMeTpoB S4epHOr0 CIMHOBOIO raMnibTOHNaHa PeaKO3EMENbHOMO MOHA B
BaH-CPNIEKOBCKMX NapamarHeTukax.

11.CnuHoBOE 3X0 Mpn HanU4YUM cnaboro KBaApPynonbHOrO B3anMOAENCTBUS.

MarHuTHble 3NeKTPOHHO-SAEPHbIE B3aMMOLENCTBMS B CBOOOAHOM aTOMe 1 B MONEKYNE.

12. Xumunyeckun casur nuHium AMP. [lnamarHntHas n napamarHuTHas CocTaBnsaiowme XmMcasura B
XUWIOKOCTMW.

13. AIMP B MeTannax: mogenb cBOOOAHbLIX ANEKTPOHOB (NMNOTHOCTb COCTOSHWIA, 3Heprus depmu,
BOCNPUMMYMNBOCTb Naynu). 30TponHbIA 1 aHM30TPOoNHbIA casur HarTa.

14. IMP B napamarHeTtukax. [lapamarHutHaa BocnpunmMyneocTb (dpopmyna BaH-dneka). PesoHaHc
a4ep napamarHUTHbIX MOHOB B AyONeTHOM COCTOSHUMN.

15.4IMP B napamarHeTvkax. Pe3oHaHC saep AuamMarHUTHbIX IMraHaoB npy BbICOKMX M HU3KMX
Temneparypax.

7.1. OcHOBHas nuTteparypa:

1. Ceprees, H. A. OCHOBbI KBaHTOBOW TEOPUN SOEPHOr0 MarHUTHOMO pe3oHaHca : MoHorpadms / H.
A. Ceprees, L. C. PsbywkuH. - M. : Jloroc, 2013. - 272 c. - ISBN 978-5-98704-754-5.
http://znanium.com/bookread.php?book=469025

2. AToMHas gouamka. TeopeTnyeckmne 0CHOBbI 1 nabopaTopHbI NpakTukyM: Yuy. noc. / B.E.Mpakos,
C.A.Mackeswud 1 ap.; MNon o6bw. pea. A.MN.Knuwerko. - M.: UHPPA-M; MH.: HoB. 3HaHue, 2011. -
333c.: 60x90 1/16. - (Bbiclwee 06p.). (n) ISBN 978-5-16-004688-4, 800 aka.
http://znanium.com/bookread.php?book=218015

3. Oaebipos A. C. KaHToBas MexaHuka: yuyeb. nocobue. ? 3 nsga., crepeotunHoe. ? Cl6.:
BEXB-letepbypr, 2011. ? 704 c.

http://znanium.com/bookread.php?book=351130

4. dunsnka TBEpOOro Tena: YuebHoe nocobue / KO.A. Ctpekanos, H.A. TeHsikosa. - M.: L PNOP:
HNL Nngopa-M, 2013. - 307 ¢
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http://znanium.com/bookread.php?book=363421

5. ®epotoB M.A. SoepHblii MarHUTHbIA PE30HAHC B HEOPraHMYECKOW 1 KOOPANHALMOHHOW XUMUN.
Pacteopbl n xuagkoctu.- M.: DU3SMATJINT, 2010. - 384 c. - ISBN 978-5-9221-1202-4.
http://e.lanbook.com/view/book/2151/page35/

7.2. lononHutenbHasa nuteparypa:

1. AnepHblin MmarHetnam / A. Abparam; nep. ¢ aHrn. nog pen. . B. Ckpoukoro.?Mocksa: 13a-Bo
WHOCTpPaHHoON nutepatypsbl, 1963.7551 ¢

2. OCHOBbI TEOPUM MarHUTHOIO pe3oHaHca: nepesog ¢ aHrnuinckoro / Y. Cnnktep; MNep. H. H.
Kopcta n ap.; MNoa pen. I'. B. Ckpoukoro.?3naHne 2-e, nepecMoTpeHHoe, AOMOMHEHHOE 1
ncnpasneHHoe.?Mocksa: Mup, 1981.7448 ¢

3. CnuHoBas Temnepatypa n AAMP B TBepAbix Tenax: nepesof ¢ aHrnuinckoro / M. NonbamaH; lNep.
A. N. Pesa, M. E. CapbiueBa; Nog pen. . B. Ckpoukoro.?Mocksa: Mup, 1972.7342 ¢

7.3. UHTepHeT-pecypcChbl:

amepurkaHckoe hramyeckoe obWwecTBo - Www.aps.org
KasaHCKui yHmBepcuTeT - www.kpfu.ru

Hay4Has NomMcKkoBas cUcTeMa - WWw.SCopus.com
cBobogHas aHUmMknonenus - ru.wikipedia.org
9NeKTpoHHas bmbnumoteka - www.ekniga.ru

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHune ancumnnnmnHbl "OCHOBBI Teopun CnekTpos A0epHOro MarHUTHOro pesoHcha“
npeanonaraeT UCnoib3oBaHMe cneayruwero MmatepmanbHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeouiiHas ayantopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaLeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin BuaAeo n ayamno
nHGopMaLMK, NONYYEHNS N Nepeaayn aNeKTPOHHbIX AOKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUN COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXE MHTEPAKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHanbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He HuXxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAErChI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs KnoyeBbiM
3NEMEHTOM yNpaBNeHns, 00 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 OOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCE C MCNONb30BAHMEM B NpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTumeoniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTEpHOE 060pyn0BaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.
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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-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

MYNbTUMEOUNNHbIA KOMMANEKC ANS YTeHUS nekummn

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuio 011800.62 "Pannoduamka” n npodounto noarotoBkn Pusnka MarHUTHbIX SBNEHNIA .
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