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Mporpamma ancumnnuHbl "OCHOBBI TEOPUK CNEKTPOB AAEPHOMO MarHMTHOro pesoHaHca"; 03.03.03 Paguodomanka; Eropos A.B.

Mporpammy oucumnnuHbl paspabotan(a)(n) Eropos A.B. , 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-CMNHOBOr0 N KBaAPYNOSbHOro B3auMoaencTBnin Ha cnekTpbl AMP.

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

HaHHas yuebHas aucuunnnHa BkntodeHa B pasgen " 51.B.[0B.15 OucumnanHbl (Mogynm)" OCHOBHOW
obpaszoBartenbHoit nporpammel 03.03.03 Pannodumanka n 0THOCUTCS K AMCLUUNINHAM MO BbIOOPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

OucumnnnHa "OcHosbl Teopumn cnekTpos AMP" 0THOCUTCS K BapraTUBHON YacTu
npogoeccrnoHanbHoro umkna (b.3 [B11) noarotoekn 6akanaBpoe no HanpasneHuto 011800.62 -
"Pagnodgomsnka” n asnsetcs oOHUM N3 pasnenos pPusnkm KOHOEHCUPOBAHHOIMO COCTOSHUS.
MpennonaraeTcs 3HaHWe CTyaeHTaMu 0bLWen 3Nk, KBaHTOBO MEXAHUKWN (HEPENSTUBUCTCKON
Teopun) n nuHerHon anrebpbl. OCBOEHME OaHHOW ONCUMMANHBI NpeawecTByeT nabopaTtopHOMy
NPaKTMKyMy N0 PaaMoCnekTPOCKONUM U CNOCOBCTBYET BbIMONHEHUIO KBANMPUKALMOHHBIX PaboT.

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

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmncbpoBka

LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
MK-1 CNOCOBHOCTBIO UCNONb30BaTh 6a30BblE TEOPETUHECKNE 3HAHUS
(npodpeccunoHanbHble (B TOM Yncne No gucuMnInHam npounnaanmm) ons peweHns
KOMNeTeHLmm) npogoeccnoHanbHbIX 3aaad
MK-2 CNOCOBHOCTBIO MPUMEHSTb Ha NpakTnke 6a30Bble
(MpocpeccnoHantHbie n OCbeCCVIOHaﬂbEbIe HaBbIKW P
KOoMreTeHuun) P
k-6 CNOCOBHOCTLIO K MPOYECCUOHANBHOMY PA3BUTMIO U
(MpocheccmonantHbie camopasBuTUIO B o%nacm aﬂMO®M3I/YKEI N 3NEeKTPOHNKMK
KOMMeTeHuunn) P P P

B peaynbtate 0CBOEHUS ONCUMMNIUHBI CTYAEHT:
1. DONXeH 3HaTb:
TeopeTmnyeckmne OCHOBbI cnekTpockonun AMP
2. DONTXEH yMeTb:

paccuymTbiBaTbh cnekTpbl AMP npu Hanmunm 3eemaHoBCKOro, KBaapynonbHOrO U CANH-CANHOBOIO
B3aMMOOeNCTBUIA

3. ONXeH BnageTb:

Haeblkamu pacyeTta BennyinHbl curHana AMP n oTHoweHns curHan/wym
4. nONXeH OEMOHCTPNPOBATL CMOCOOHOCTb M FTOTOBHOCTB:
paccuyuTbiBaTh U MHTEpnpeTnposatb cnekTpsl AMP

4. CTpyKTypa u cogepxaHve AUCLUMNIUHBI/ Moayns
Obwas TpyooemMKoCTb AMCLMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONSA AUCLMMINHBI 9K3aMeH B 8 cemecTpe.
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Mporpamma ancumnnuHbl "OCHOBBI TEOPUK CNEKTPOB AAEPHOMO MarHMTHOro pesoHaHca"; 03.03.03 Paguodomanka; Eropos A.B.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl v yachbl
ayauTopHOM paborThbl,
Henens UX TPy AO0EMKOCTb Tekywue copmbl
cemecTpa (B yacax) KOHTpOns
MpakTuueckumelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuun

Tema 1. [IBnxeHue
CBOOOAHBIX CNNHOB B
nabopartopHoii 1 MNMucbmeHHoe
1 BpalatoLwencs 8 1.3 3 3 0 nomalwHee

cucTeMax KoopamHat 3agaHve
(knaccu4eckun un
KBAHTOBOMEXaHNYECKUIA
aHanms).

Tema 2. SIMP B
CUCTEMAX CBS3aHHbIX
CMVHOB.
ApnvnabaTtunyecku
ObICTPOE NPOXOXAEHNE
2.|4epes pe3oHaHC. 8 4-6 3 5 0
PenakcauunoHHble
apcpekTbl. OfgHOpPOOHASA
1 HEOQHOPOAHAS
wupuHa nuHumn AMP.

NMucbMeHHoEe
JomallHee
3apaHue

Tema 3. YpaBHeHus
Bnoxa. MenneHnHoe
NPOXOXAeHne Yepes
pe3oHaHc.
KomnnekcHas
3.|napamarHuTHas 8 7-9 3 5
BOCMPUMMYUNBOCTb.
Teopus oTknuka.
MNpeobpasoBaHue
®dypbe. COOTHOWEHNS
Kpamepca-KpoHura.
Tema 4. MaTpuua
nnoTHocTn. Obwas
KBaHTOBOMeXaHu4eckas MucbmeHHoe
TEOPUSt MAarHUTHOTO JomaliHee
‘InornoweHns. PyHKUNS 8 10-12 3 5 0 3afjaHue
Koppenauumn
nonepe4yHon
HaMarHM4eHHOCTN.

NMucbMeHHoe
0 JomallHee
3ajaHue

KETPOHHBH
B_EPCHTET
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Mporpamma ancumnnuHbl "OCHOBBI TEOPUK CNEKTPOB AAEPHOMO MarHMTHOro pesoHaHca"; 03.03.03 Paguodomanka; Eropos A.B.

Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 5. MarHuTtHoe
Annonb-gunonbHoe
B3aumonencTeme B
XEeCTKON peleTke.
MoMeHTbI KprBOW
pe30HaHCHOro [MncbMeHHoe
5 [MornoweHms. ayccosa 8 13-15 3 5 0 nomaiuHee

1 nopeHuesa PyHKUNN 3afaHue
goopmbl nuHUKN AMP.
CB513b MOMEHTOB NIHUU
AMP ¢ dpyHKuUnen
Koppenauun
nonepeyHomn
HaMarHW4eHHOCTMW.

Tema 6. OnekTpunyeckoe
KBaLpynonbHoe
B3aMMOOENCTBME.
AnepHbIA CrVHOBBIN
ramMmnbToOHMaH. ToHKas
6.|CTpyKTypa cnekTpa 8 16-18 3 5 0
AMP, obsi3aHHas
cnabomy
KBaApynonbHOMY
B3aMMOOENCTBUIO.

NuncbmeHHoe
oomauiHee
3agaHue

Tema . toroeas 9Kk3ameH
" |doopma KOHTpoOns 8 0 0 0

WNtoro 18 28 0

4.2 CopepxaHvue oUCLUMNUHbI

Tema 1. [ BUXeHne cBO60OAHbIX CMTMHOB B NabopaToOpHOM 1 BpaLLLaloLLLENCs cucTemax
KOOpAauHart (KsacCM4yeckumn 1 KBaHTOBOMeXaHU4YeCKUm aHanms).

NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

Knaccuuyeckoe ypaBHeHVe OBMXEHMS MOMEHTA B MarHMTHOM none. Bpauwarowascs n nabopartopHas
cuctembl koopanHat (BCK n JICK). YpasHeHue asnxerHns 8 BCK. BnuaHue nepemMeHHoro
MarH1THoro nons. Cnag cnHOBOM MHAyKumMn. CrurHan cnMHoBoro axo. AgnabaTmnyeckn bbicTpoe
npoxoxaeHue. YpasHeHue WpeanHrepa. OKkBUBaANEHTHOCTb KNAacCU4ECKOro u
KBAHTOBOMEXAHMNYECKOro ypaBHEHWI ABUXeHNS. MaTpuua nnoTHOCTH.

npakTudeckoe 3aHsitne (3 yaca(os)):

Paccuntatb BEJ/INYNHY CTAUMOHAPHOro curHana AMP npwn napameTpax gatiynka, yKka3aHHbIX
npenonaBsaTtesiem. CpaBHI/ITb 4yBCTBUTEJIbHOCTb CMEKTPOMETPOB, NCMNOJb3YOWNX METOAA Q-MeTpa, C
aBTOOANHHbIMW.

Tema 2. AMP B cuctemax cBsi3aHHbIX CNMHOB. Aguabatnyeckm ObICTpOe NPoxXoXaeHue Yepes
pe3oHaHc. PenakcaunoHHble acdpcpekTbl. OnHOpPOAHAsA U HeogHOpoAHas WupuHa nuHumM 9MP.

JNleKLMoHHoe 3aHsiTne (3 4aca(os)):

KETPOHHBH
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Mporpamma ancumnnuHbl "OCHOBBI TEOPUK CNEKTPOB AAEPHOMO MarHMTHOro pesoHaHca"; 03.03.03 Paguodomanka; Eropos A.B.

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.

npakTnyeckoe 3aHsitne (5 yaca(os)):

Paccuutatb BennumHy umnynbcHoro curHana AMP, ons obpasua ykazaHHOro npernonaBaTenem.
OueHNTb OTHOLWEHNE CUrHan/wym.

Tema 3. YpaBHeHusi Bnoxa. MeponeHHoe npoxoxaeHue Yepe3 pe3oHaHc. KoMnnekcHas
napaMarHMTHas BOcnpMmmumBocTb. Teopus otknuka. NMpeobpasosaHue dypbe. COOTHOLLEHUSA
Kpamepca-KpoHura.

JNIeKLMoOHHoe 3aHsitue (3 4aca(os)):

YpasHeHns bnoxa B BCK. AHanns ctaumoHapHbIx peweHuit. MNMornoweHne n gucnepcus. dopma
nuHun SIMP. SlBneHne penakcaumnoHHOro ywmpeHus. JinHeiHas tTeopus otknnka. NpeobpasosaHue
dypbe B cnektpockonun. CooTHoweHns Kpamepca-KpoHura.

npakTnyeckoe 3aHsitne (5 4aca(os)):

MonyunTb BbipaxeHune ans obpartHoro oypbe-npeobpasoBaHmns, MCxons U3 npsamoro. Vicnonb3osatb
WHTErpanbHoe NpeacTaBneHne oenbTa-gyHKLUMN.

Tema 4. Matpuua nnotHocTu. ObLL,aa KBaHTOBOMEXaHNYeCcKasi TeOpUsi MarHUTHOroO
nornow,eHns. DyHKLUA Koppensaumm nornepe4yHon HamarHU4eHHOCT!.

JNIeKLMOHHOoe 3aHsitne (3 4aca(os)):

Obwas KBaHTOBOMEXaHNYeCcKast TEOPUS MarHMTHOrO NOMMOLWEHNS B XECTKON pelweTku. [ise cpopmbl
3anucuy peleHns yTaBHeHUs ong matpuubl nnotHocTu. CokpalleHHas aBTOKOppensaUMoHHas
doyHKLMSA. COOTHOWEHME CTaUNOHAPHOr0 U UMMYNbCHOro curHanos SAIMP.

npakTnyeckoe 3aHsitne (5 yaca(os)):

Pa3p8.60TaTb a/TTOPUTM HaxoXaeHnA COOCTBEHHbIX 3HAYEHUI N CODCTBEHHbIX BEKTOPOB 3pMI/ITOBOI7I
mMaTpuupbl, OCHOBaHHbIA Ha MeToae SAkobw.

Tema 5. MarHuTHOe AMNONb-AUNONIbHOE B3aUMOaeMACTBME B XXeCTKOW pelueTke. MomMeHTbI
KpuBOW pe3oHaHCHOro nornouieHus. Fayccosa u nopeHuesa pyHKUUK doopmbl nuHUn AMP.
CBsA3b MOMeHTOB nuHUn AMP ¢ cpbyHKuUMen Koppensum nonepe4yHon HamarHU4eHHOCTH.

JNeKuMoHHoe 3aHsiTne (3 4aca(os)):

Lunnonb-gunonbHoe B3aMOLENCTBME B XECTKON peweTke. CekynsapHas 4acTb AUMNONb-AUNObHOMO
B3aumogencTens. Meton MomeHTOB BaH-®Preka. BolunucneHne BTOpbIX MOMEHTOB JINHUM
nornoweHuns.

npaktnyeckoe 3aHsitne (5 yaca(os)):

Paccuuntatb coopmy nuHum AMP ons cnyyas, korna MOXHO OrpaHUyYnUTbCS YneHoM A cekynspHOm
4acTu OUNosb-ANNOSIbHOrO B3auMOOENCTBUSA, UCMONb3YS TEOPEMY O CBEPTKE.

Tema 6. dnekTpnuyeckoe KBagpynosbHoe B3aMmMoaenucTeme. ioepHbii CNIMHOBbLIN
ramunbToHMaH. ToHKas cTpyktypa cnekrpa SMP, o6s13aHHas cnabomy KBappyrnonbHOMY
B3auMo0encTBuio.

neKuMnoHHoe 3aHsiTne (3 yaca(os)):

KeagpynonbHble MOMeHTbI saep. [aMnnbToHnaH KBagpynonbHoro e3anMmonenctens. Cnektpol AMP
B cNlyyae cnaboro kBagpynonbHOro B3anMoAencTBuS (pacyet BO BTOPOM MOPSAKE TEOPUU
BO3MYLLEHWIA).

npakTudeckoe 3aHsitne (5 yaca(os)):

CnexTpbl AMP B nopowkax npu Hann4mm KkBaapynonbHoro s3ammogencTens. OnncaHune
nmnynbcHoro AKP ¢ nomoubio dhopmannama qOUKTUBHbBIX CIVHOB.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)
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CrtpaHnua 7 us 12.

Buabi
Pasnen Cemectp Hepens | camocTtositenbHon [TpyAoeMKoCTb :;‘:g::y;?:;gzg;
AuncumnnnHbl cemecTtpa paboTbl (B yacax) pa6oThI
CTyAOeHTOB
TeMg 1. Lenxerne noaroToBka NMMCbMEHHOE
CBg OAHBIX CTIHOB B JomauwHero 3 noMallHee
NabopatopHout 1 3afaHus 3apaHue
|BPawaroweiics 8 1-3
cucTemax koopamHar noaroTosKa
(knaccuyeckmin n ) OMALHEro > nomallHee
KBaHTOBOMEXaHMNYECKNIA 3apaHue
aHanua). sanaxus
Tema 2. AMP B
cucTemax CeA3aHHbIX noarotoeka NMUCbMEHHOE
CMNHOB. JOoMallHero 3 JomalHee
Annabatnyecku 3a0aHuns 3anaHue
ObICTPOE NPOXOXAEHNE
.|uepes pe3oHaHc. 8 4-6
PenakcaunoHHble
adbpekTbl. OnHOpOAHAS noaroToeka foMalHee
N HEOHOPOLHAS AoMallHero 3 3anaHme
wupuHa nuHumn AMP. 3afaHus
Tema 3. YpaBHeHUs
Bnoxa. MennexHoe MoLroToBKa MUCbMEHHOE
NPOX0XAeHNE Hepes JomatiHero 3 noMallHee
PE30HaHC. 3aaHus 3agaHue
KomnnekcHas
.|napamarxHurtHas 8 7-9
BOCMPUMMYNBOCTD.
Teopusi oTknuKa. noaroToeka nomatHee
MpeobpasoaHiie AomallHero 3 3anaHne
dypbe. CooTHOLWEHUS 3afaHus
Kpamepca-KpoHura.
Tema 4. Matpuua NoAroToBKa NMCbMEHHOE
nnotHocTh. Obwas LOMalLHero 3 fomatHee
KBaHTOBOMEXaHM4eckas 3anaHms sanaHne
|Teopust MarH1THoro 8 10-12
nornoweHns. GyHKums NOArOTOBKA
Koppensiumu OMaLLHEro 3 noMallHee
nonepeyHomn 3anaHns 3apaHue
HaMarHM4YeHHOCTN.
Tema 5. MarHuTtHoe
JUNonb-annonbHoe
B3auUMOLENCTBME B noaroToBKa NMMUCbMEHHOoe
XECTKOWN peweTke. JomauwHero 3 nomallHee
MoMeHTbI KprBOW 3anaHuns 3ajaHue
PEe30HaHCHOro
nornoueHus. ["ayccosa 8 13-15
‘|n nopeHueBa yHKLNN
doopMbl HUN AMP.
CB$13b MOMEHTOB NMHUN noaroTtoeka
AMP ¢ doyHKumen LOMaLWHero 3 floMallHee
Koppenauumn 3aaHus safaHne
nonepe4yHomn
HaMarHM4YeHHOCTW.
PerunctpaunoHHbii Homep 6161318 < 3;%1;}‘??(&1:{1;%’1;1‘
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Buabl
N Pasnen Cemectp Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYAEHTOB
Tema 6. OnekTpuyeckoe
KBaApynosbHOe noaroToBka MUCbMEHHOE
B3aMMOLEenCTBME. JOMallHero 3 nomauwHee
S OepHbIiA CNUHOBbIN 3a0aHns 3agaHune
rammnbTOHMaH. ToHKas
6.|CTpyKTypa cnekTpa 8 16-18
AMP, o0bs3aHHas
cna6omy noAroToeka [oMallHee
KBaAPYMNONbLHOMY AoMallHero 3 3ajaHue
B3aVMOLENCTBUIO. 3afaHus
Ntoro 35

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.

nMcCbMeHHOe goMallHee 3anaHne , NpuMepHbie BOMpOoChI:

Paccuutatb BennumHy curHana CCW 1H B H20 . Yactota 10MI'u, 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 cBsi3aHHbIX CNUHOB. Agunabatmyeckm 6bICTpoe NPoxXoXaeHue Yepes
pe3oHaHc. PenakcaunoHHble acpcpekTbl. OnHOpPOAHAsA U HeoaHOopoaHas WupuHa nuHumM 9MP.

noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:

B kpuctannuyeckoM BellecTBe Ha SAEPHbIA CNUH AEACTBYET NoKanbHOE cTaTnyeckoe none h,
HanpaBneHHoe BLOMb KpucTannorpadomyeckoi ocu c. Paccuntatb oopmy nmHum AMP B nopoluke.

MMCbMEHHOEe foMallHee 3aaHune , MpYMepHble BOMPOCHI:
Paccuntatb cnektp AMP agpa co cnvHom 3/2 B nepBOM MOpsaKe TEOPUY BO3MYLLEHWIA.

Tema 3. YpaBHeHus bnoxa. MeaoneHHoe npoxoxaeHue Yyepe3 pe3oHaHc. KomnnekcHas
napamarHuMTHasi BOCNpMUMYMBOCTb. Teopusi oTknuka. NMpeobpazoBaHne dypbe. COOTHOLLIEHUS
Kpamepca-KpoHura.

JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

3anucatb Pypbe-npeobpas3oBaHns C UICMNONb30BaHNEM LIMKNNYECKOR YacToThl. Micxonos us
BblpaXXeHUs1 Ons NpsiMoro cpypbe-npeodpasoBaHus, Nony4nTb oopmyny ans obpaTtHoro
doypbe-npeobpasoBaHms.

NnMCbMEeHHOE JOoMallHee 3aidaHne , NpuMepHbIe BOMPOChHI:

Ncxons n3 BoipaxeHus Ons npsiMoro dpypbe-npeodbpasoBaHunst, Nony4nTb oopMyny ans obpartHoro
doypbe-npeobpaszoBaHms.

Tema 4. Matpuua nnotHocTU. O6LLLaA KBAHTOBOMEXaHMYECKas TEOpPUsi MarHUTHOro
nornow,eHns. DyHKUMA Koppenauum nonepeyHon HaMarHM4eHHOCTM.
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:
Monb3ysicb hopMann3MoM MaTpULLbl MIOTHOCTY ONUCaTb SIBNEHWE CONMNA-9XO0.
MMCbMEHHOE AOMallHee 3aaaHue , NPYMepPHbIe BOMPOCHI:

Paccuntatb goopMy LeHTpanbHom nuHum cnektpa AMP aapa co cnvHom 3/2 BO BTOPOM nopsiake
Teopun BO3MYLLEHWUI.

Tema 5. MarHuTHOEe AMNONbL-AUNONIbHOE B3aUMOAeMNCTBME B XXeCTKOW pelueTke. MomMeHTbI
KpuBOW pe3oHaHCHOro nornouieHus. Fayccosa u nopeHuesa pyHKUUK doopmbl nuHun AMP.
CBsi3b MoMeHTOB nuHUM AMP ¢ chbyHKUMen Koppensaumm nornepevyHon HaMarHUYEeHHOCTH.

noMalHee 3afnaHne , NpUMepPHbIE BOMPOCHI:

Pacuutatb popmy nuHum FAMP B XeCTKOIM peleTke B cnyvyae B3anMogenCTBUSA HEOAMHAKOBbIX
CMUHOB.

nMCbMEeHHOE JOoMallHee 3andaHne , NpuMepPHbIE BOMPOCHI:

Pacuutatb popmy nuHum AMP B XeCTKOIM peleTke B cnyyae B3anMoaenCTBUS HEOAMHAKOBbIX
CMWHOB.

Tema 6. dnekTpnuyeckoe KBagpyrnosibHOe B3aMMoaenucTeme. AnepHbii CNIMHOBbLIN
ramunbToHMaH. ToHKasa cTpyktypa cnektpa SMP, o6s13aHHas cnabomy KBagpynonbHOMY
B3aMMOOEeuCTBUIO.

oomatllHee 3aaaHue , NPUMepHbIe BOMPOCHI:

CpaBHNTb NHTEHCMBHOCTK curHana SIMP (B OTCyTCTBMM KBaAPYNONbHOrO pacluenneHns) n curHana
SKP Ha Toi Xe YacToTe (B OTCYTCTBMM MArHUTHOrO Nons) Ans cnyy4as cnnHoB 3/2.

nMCbMeHHOe JoMallHee 3ajaHne , MpuMepHble BOMPOChI:

Paccuutatb cnektp AKP cnvHa 1, B cnydae npon3BoibHOro napamertpa acuMMeTpun.
NToroeasi cpopma KoHTpoOnNs

3K3ameH

MpuMepHbIEe BONPOCHI K 9K3aMEHY:
Bonpochkl ak3ameHauUMoHHbIX 61UNeToB.

1.[0BnXeHne cBobOAHbBIX CNMHOB B 1abOpaTopHOI 1 Bpallaoleics CucTemax KoopanHat
(knaccmyeckmin n KBaHTOBOMEXaHM4Yeckuin aHanna). CnnHoBoE 3Xo.

2.4IMP B cnctemax cBsi3aHHbIX CNMHOB. PenakcaunoHHble adpdpekTbl. OgHopoaHas u HeogHOPOOHAS
wupuHa nuHumn AMP.

3.YpaBHeHusa bnoxa. MenneHHoe npoxoxaeHue yepes pe3oHaHc. KomnnekcHas napamarHutHas
BOCMPUNMYNBOCTb.

4.Matpuua nnotHocTn. Oblwas KBaHTOBOMEXaHNYECKas TEOPUS MarHUTHOro NornoweHns. yHkKums
KOppensiLmMm nonepeyHoin HamarHM4eHHOCTH.

5.MarHutHoe annonb-annosibHOE B3aMMOLENCTBUE B XXECTKOWN pelweTke.

6.MOMEHTbI KPMBOA PE30HAHCHOMO MornoweHns. CBS3b MOMEHTOB C (PYHKLUMEN KOPPEnsumm
NonepeyYHon HamarHN4YEHHOCTH.

7.9neKkTpryeckoe KBaapynonbHoe B3aMmMoaencTeme. A0epHbli CIMHOBDIA FaMUbTOHNAH.
8.ToHkas cTpykTypa cnektpa AMP, obs3aHHas cnaboMy KBanpynonbHOMY B3aMMOOEACTBMIO.
9.CnexTpbl AKP. dopmuposaHme curHana umnynbscHoro AMP.

10.PacyeT napaMeTpoB Si4€PHOro CrMHOBOMO raMUNbTOHMAHA PeaKO3eMeNbHOMro MoHa B
BaH-P/IEKOBCKUX NapamarHeTukax.

11.CnuHoBOE 9X0 NpU HaNM4YMKM cnaboro KBaLpynonbHOro B3aMMOLENCTBUSI.
MarH1THble 3N1eKTPOHHO-SAePHblE B3aMOAENCTBUS B CBOOOLHOM aTOME M B MOJIEKy/e.

12. Xumnyeckuin caosur nuHum AMP. OuamarHntHas v napamarHntTHas cocrtaesnsarowmne xmmcosura B
XNOKOCTW.

13. AIMP B MeTannax: moaenb cBOOOAHbLIX SNEKTPOHOB (MNOTHOCTb COCTOSIHWIA, 3Heprus depmu,
BOCNPUUMYMBOCTL [Naynu). I3oTponHbIA 1 aHM30TPOMHbIA caBur HamTa.
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14. IMP B napamarHeTtukax. [NapamarHutHaa BocnpunmMynseocTb (dpopmyna BaH-dneka). Pe3oHaHc
aAep napaMarHUTHbIX MOHOB B Ay6NeTHOM COCTOSIHMMN.

15.9MP B napamarHeTmkax. Pe3oHaHc sifep AMaMarHuTHbIX TMraHaoB Npuv BbICOKMX Y HU3KMX
Temneparypax.

7.1. OcHOBHas nuTteparypa:

1. Ceprees, H. A. OCHOBbI KBAHTOBOW TEOPUN SOEPHOr0 MarHUTHOMO pe3oHaHca : MoHorpadus / 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 gouanka. TeopeTnyeckmne OCHOBbI U nabopaTopHblil NpakTukyM: Yu. noc. / B.E.[Mpakos,
C.A.Mackeswud 1 ap.; MNon o6bw. pea. A.MN.Knuwerko. - M.: UH®PA-M; MH.: HoB. 3HaHue, 2011. -
333c.: 60x90 1/16. - (Bbicwwee 06p.). (n) ISBN 978-5-16-004688-4, 800 aka.
http://znanium.com/bookread.php?book=218015

3. dusmka TBEpaoro Tena: YuyebHoe nocodbue / KO.A. Ctpekanos, H.A. TeHsikoea. - M.: NLL PUOP:
HUL, UHdppa-M, 2013. - 307 ¢

http://znanium.com/bookread.php?book=363421

4. ®epotos, M.A. FoepHblil MarHUTHBIN PE30HAHC B HEOPraHM4Yeckom 1 KOOPOUHAULVNOHHON XUMNN.
PacTBopbl U XnaKoCcTn [DNEeKTPOHHbIV pecypc]: MoHorpadus / M.A. ®efnoToB. - ONeKTPOH. AaH. -
Mocksa: ®uamatnut, 2010. - 384 c. - Pexxum goctyna: https://e.lanbook.com/book/2151

7.2. JlononHuTenbHasa nuteparypa:

1. flpepHbii marHeTnam / A. Abparam; nep. ¢ aHrn. nog peg. . B. Ckpoukoro.?Mockea: N3a-8o
WHOCTpPaHHOM nutepatypbl, 1963.7551 ¢

2. OCHOBbI TEOPUM MArHUTHOrO pe3oHaHca: nepesof ¢ aHrnuinckoro / Y. Cnukrtep; MNep. H. H.
Kopcta n ap.; Noa pen. I'. B. Ckpoukoro.?3naHne 2-e, nepecMoTpeHHoe, AOMOMHEHHOE U
ncnpasneHHoe.?Mocksa: Mup, 1981.7448 ¢

3. CnuHosas Temnepatypa n AMP B TBepabix Tenax: nepesog ¢ aHrnuinckoro / M. Nonbaman; MNep.
A. WN. Pe3a, M. E. Capbiyesa; lNog pea. I'. B. Ckpoukoro.?Mockea: Mup, 1972.7342 ¢

4. NaebipoB A. C. KeaHToBasi MexaHuka: y4eb. nocobue. ? 3 nsga., crepeotunHoe. ? Cr6.:
BEXB-lMetepbypr, 2011. ? 704 c.

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

7.3. UHTepHeT-pecypcChbl:

amepukaHckoe ouanyeckoe obWwecTBo - WWw.aps.org
KasaHckum yHusepcuteT - www.kpfu.ru

Hay4yHas nomckoBeas cucTema - WWw.Scopus.com
cBoboHas aHuuknoneaus - ru.wikipedia.org
3NeKTPOoHHas bubnnoteka - www.ekniga.ru

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHne ancumnnnvHbl "OCHOBbI TEOPUM CMEKTPOB SAEPHON0 MarHUTHOrO pe3oHaHca"
npeanonaraeTt UCNONb30BaHNE CNeayowWero MatepmnanbHO-TEXHNYECKOro 06ecnevyeHns:
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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.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "flaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHOM nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoieHneM BCex aBTOPCKUX M CMEXHbIX Npas.

MYNbTUMEOUNHbBIA KOMMNNEKC ANS YTEHUS Nekumin

Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIMO n yyebHbIM nnaHoM no
HanpasneHuo 03.03.03 "Pagnodounamka” n npodomnio NnoarotoBkn Pusnka MarHUTHbIX SBIEHWUIA .
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