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Mporpammy ancumnnnHbl paspaboTan(a)(n) npodpeccop, O.H. (npodpeccop) HurmatynnuH P.P.
Kadbenpa teopetnyeckon cpunamkmn OtaenerHne comnamkm , Raoul.Nigmatullin@kpfu.ru ; oOUEHT, K.H.
(DoueHT) Xam3uH A.A. Kadpenpa teopetnyeckon puamnkm OtoeneHne qusnku ,
Ajrat.Hamzin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHums ancumnnuHbl "duanektpuyeckas cnekTpockonua" saBnsoTCs n3yvyeHme CBONCTB
WMPOKOro Knacca HenpoBoAsAWMX MaTepuanos METoAaMN AN3NEKTPUYEeCKOn crnekTpockonuu. VIHbimn
CnoBamu, LieNbto 9TOro Kypca SIBNsieTcs n3noxeHve 6a3oBbix CBeAEHWI N0 PU3NKe ANINEKTPUKOB,
4TOObl MOHATb Kak MEHSIETCS KOMMIEKCHAS AN3NeKTpmyeckas NpoHNLAEMOCTb U NPOBOANMOCTb B
WMPOKOM UHTEepBase 4acToT U Temneparyp ANna pasnnyHbIX Heynopsoo4eHHbIX Matepunanos
(HexpucTannuyeckue BelwecTsa, XUOKOCTU, CTeKNa, MOPUCTbIE CUCTEMbI U AP. MaTepuarbl)
COCTOSAIMX N3 MHOTUX SNEKTPUYECKM aKTUBHBIX YaCTWL, B3aMOLENCTBYOWMX Mexdy coboi Ha
MUKPO 1 HAHOYPOBHSIX

2. MecTo OUCLMN/NHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesnibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas gucuunnmnHa BkntodeHa B pasaen " b3.0B.5 MNpodeccrnoHanbHbIA" OCHOBHOM
obpasoBaTtenbHol nporpammbl 011200.62 duanka 1 0THOCKMTCS K AUCUUMANHAM MO BbIOOPY.
OcBauBaetcs Ha 4 kypce, 7 ceMecTp.

Oucumnnura (6.3.0B.5) BxoanT B 6a30Byt0 4acTb npodpeccunoHansbHoro umkna (b.3). Ons ocBoeHus
ONCLUNANHBI HEOOXOAUMbI 3HAHUS Cneayowmnx 6a30BbIX AUCLUUMANH: MATEMATUYECKUIA aHanma,
andpdpepeHLumanbHble ypaBHEHUS, TEOPUS BEPOSITHOCTEN, aNeKTpoaMHamMumKa (anekTpocraTuka,
B3aMMOJIENCTBNE BELWECTBA U NONS) aNeMeHTapHble CBEAEHUS N0 KBAHTOBOW MeXaHuKe (NoHsATne
oneparopa, raMuibTOHNaHa 1 KB.-MeX. CPELHEr0), HEKOTOPble 6a30Bble CBEAEHMNS NO
TepMoAMHaMKKe 1 cTaTUCTUYeCKom domaunke (pacnpeneneHue n popmyna bonbumana, popmyna
NaHxeBeHa n ap.) uanaratotcs no xody kypca. OcBoeHue aTor gucumnnanHbl byneTt cnocobcTeoBaTtb
yCMELWHON NPoecCnoHanbHON AeaTeNbHOCTH, NO3BONUT rNybXe NOHATbL OCHOBbI MOBEAEHNS
pasfMyHbIX HEYNopsA0OYEHHbIX CTPYKTYP, U3yYaeMblX METO4aMN AU3NIEKTPUYECKON CNEKTPOCKOMMK.
OTn CTPYKTYypbl NpMBReKaroT K cebe Wmpokunin nHTepec (0cobeHHO B MocneaHee Bpems), Tak Kak
BXOOAT B pasfinyHble TEXHONOrMYeckme LnKIbl U LEenoykn 1 psa napameTpoB, XapakTepusyowmx nx
KONNEeKTUBHOE NoBeLeHNEe, MOryT ObITb U3MEPEHBI 1 paccumTaHbl B pamkax [C. OsnageHve aTumm
MeToAamu No3BONUT B AaNbHENWEM YCNEWHO N3yyaTb KypCbhl 00WeHay4HOro 1 npogeccMoHanbHOro
LIMK/I0B OCHOBHOW 06pas3oBaTtenbHO NporpaMMbl MarmcTpaTypbl, a TakXe CBA3aHHbIX C U3YY4EHMEM
pasfinyHbIX HAHOTEXHOSOM .

3. KomneTteHuumn obyuarowerocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwmdpbpoBka
LLincpp komnereHumu npuoﬁperaemogl)ﬁomneTeHuuu

OK-7
(0blWeKyNbTypHbIE CMoOCOBHOCTBIO K caMoopraHmnsaumm n camoobpasoBaHumto
KOMreTeHuun)

CNOCOBHOCTbIO NCMONBb30BaTh B NPOGECCNOHANBHOM
OrkK-2 nesTenbHocTn 6a3oBble 3HAHNS PyHAAMEHTalbHbIX Pa3aenos
(NpodpeccmoHanbHble MatemaTuku, co3naBaTb MaTeMaTMyeckme MoAENV TUMOBbIX
KOMNeTeHLMW) NpPodoeccuoHanbHbIX 3a4a4 U MHTePNPETUPOBaTh NOMyYEHHbIE

pe3ynbTaTbl C y4€TOM rpaHuL, NPUMEHUMOCTMN MoLenel
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Mporpamma ancumnavHbl "dunanekTpuyeckas CnekTpockonus B HeynopsaaodeHHbix cuctemax”; 011200.62 dusuka; npodpeccop, 4.H.
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
OMK-5 CNOCOBHOCTBLIO UCMONb30BATh OCHOBHbIE METObI, CMOCOObI U
(IPOOECCHOHANbHBIE cpencTBa NonyyYeHns, XxpaHeHus, nepepadboTkmn nHpopMaunm n
HaBblkK PaboTbl C KOMMLIOTEPOM Kak CO CPEACTBOM ynpaBneHus
KOMMeTeHuunn) o
NHdpopMaLnen
MK-1 CMOCOBHOCTBIO MCMOMb30BaTh CHEeLManM3npoBaHHbIe 3HaHUS B
(npodbeccmoHanbHble obnactn M3nKN Onsi OCBOEHUS NPOGUIbHBIX (OU3NYECKUX
KOMNeTeHLmm) OUCUMUMNNINH
CNOCOBHOCTBLIO NPOBOAUTL HAyYHbIE NCCNEAOBAHUS B
AK-2 n3bpaHHoO 06nacTn aKCNEPUMEHTANbHbBIX U (1K)
T TUYECKUX OU3NYECKUX UCCNefoBaHWI C N
(NPOKECCHOHANTbHbIE e0peTN4ecK q)63 ect . ccnepnosa C MOMOLLbIO
KOMMETEHLN) COBpPEMEHHOM NpUBopHOI 6asbl (B TOM YMCNe CNOXHOrro }
hr3n4eckoro 060pyaoBaHUS) 1 MHOPMALMOHHBLIX TEXHONOM A
C Y4ETOM OTEYECTBEHHOIO U 3apybeXHOro onbita
AK-4 FOTOBHOCTbIO NMPUMEHSTb Ha NPakTNKe NpodpeccuoHasnbHblie
HaHNS TeopuM 1 METOO0B Cn HOCTbIO MPUMEHSTb H
(NPOCHECCMOHaNbHbIE 3Ha eop €T040B CNOCOBHOCTbIO NpUMe a
KOMMETEHLIN) npakTukKe NpogpeccroHasbHble 3HaHNSA 1 YMeHUs, nony4yeHHble
NP 0CBOEHUN NPOUIIbHBIX PU3NYECKNX AUCUMNINH
MK-5 CMOCOBHOCTbIO NONb30BATbCS COBPEMEHHbBIMM METO4aMW
(npodbeccuoHanbHble 06paboTku, aHanM3a u cuHTe3a prnany4eckor NHpopmaumm B
KOMNeTeHLmMm) n3bpaHHo 0bnacTn OM3NYECKNX UCCNELOBAHWIA
MK-6 CNOCOOHOCTBLIO MOHUMATL M MCMONb30BaTh Ha NPakTUKe
(npodbeccmoHanbHble TeopeTnyeckmne OCHOBbI OpraHn3aummy 1 NnaHNpPoBaHUS
KOMMNeTeHuunm) dounsn4ecknx nccnenoBaHnm

B pesynbtate 0CBOEHUS ONCUMMAUHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBbI NoBeneHns ON3NneKTpmkKoB B MOCTOAHHOM 1 NMepeMeHHOM 3J1IEKTPNYeCKOM nose

3HaTb OCHOBbI METOAA AMANEKTPUYECKOIN CNEKTPOCKOMNMM 1 CNOCOObI M3MEPEHUS KOMMNEKCHOM
AnanekTpudeckor npoHuuaemoctu (KAMM).

3HaTb OCHOBHble Ha30Bble mMonenn, (I/IX npenenbl I'IpI/IMeHI/IMOCTI/I) Ons onncaHms nosengeHns
HernpoesoosAWMX BeWeCTB B MOCTOAHHbBIX N NepeMeHHbIX 3NeKTPUYECKNX NONSAX

2. DONTXEH yMeTb:
paccumtaTb cpyHkumno KO n conoctasntb €€ C 3MEPEHHbIMU AaHHbIMU

3. OONXeH BnageThb:

ViMeTb npencTasneHne o pasnuyHbix Metogax aHanuaa KA n ymeTb NpuMeHsTb Nx Onsg pacyeta
TePMOLMHAMNYECKUX NapaMeTpOB N3BNEKAEMbIX N3 peabHbIX CNEKTPOB

3HaTb kak obpabaTbiBaTh peasnbHble CNEKTPbI.
Bnanetb aHrnos3bl4HOM TEPMUHONOMMEN, CBA3AHHOW C 9TUM KYPCOM.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
K AanbHenweMy oby4eHunto

4. CTpyKTypa u cogepxaHue AUCLUMNIUHBI/ Moayns
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Mporpamma ancumnavHbl "dunanekTpuyeckas CnekTpockonus B HeynopsaaodeHHbix cuctemax”; 011200.62 dusuka; npodpeccop, 4.H.
(mpodpeccop) HurmatynnnH P.P. , noueHT, K.H. (BoueHT) XamauH A.A.

Obwas TpyaoemMKoCTb AMCLUMMNANHBLI COCTaBnsieT 3 3a4eTHbIX(ble) eanHuu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMANHDBI 3a4€T B 7 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
Paanen ayauTopHon paboTbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N 'D'"Knu"m:.:;%'/ C("w'echcemecrpa (B yacax) \ll(ompgt:mp
ony Mek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|
Tema 1. BeegeHue B
omalHee
1 OV3NKY ONSNEKTPUKOB. v 1.4 5 5 0 gauaHme
"INonsapusaums

AnanekTpuka.

Tema 2.
2.|OuanexTpuyeckas 7 5-8 8 8 0 KONNIOKBUYM

NPOHNLAEMOCTb

Tema 3. nomatuiHee
3.|dunanekTpuyeckas 7 9-11 6 6 0 3apaHve

penakcaums
4 Tema 4. dpakranbHas 7 1914 5 5 0 Kzg;ggﬂbHaﬂ

‘ldom3mKa ANanekTpuKos Y

Tema 5. IpobHas
5.[kMHeTuka ananekTpukos| 7 15-18 6 6 0 npeseHTauns

Tema . NITorosas 3avet
* [cbopMa KOHTpons 7 0 0 0

WNtoro 32 32 0

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. BBepeHue B (ou3nKy AnManeKTpukos. Nonapusauvsa aManekTpumka.
JIeKLMOHHOe 3aHsiTne (6 4yaca(oB)):

LnanekTpuk B CTaTUY4ECKOM none. INEeKTPUYECKUin ANnonbHbIA MOMEHT. Buabl nonsapusaumnia.
LunanekTpuk B nepemeHHOM none. lNonspnayemoctb. HenonspHole gmanektpuku. MNone JlopeHua.
CraumoHapHoe none Knayauyca-MocoTTu.

npakTnyeckoe 3aHsitne (6 4aca(os)):

Teopus Lebas. NMone OHcarepa. YpasHeHne Knpkeyna-Ppenuxa. KoppensumnoHHbI ghakTop
Knpksyna.

Tema 2. lnanekTpuyeckasi NpoHUL,aeMOCTb
JNIeKLMOHHOe 3aHsiTue (8 4aca(os)):
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Mporpamma ancumnavHbl "dunanekTpuyeckas CnekTpockonus B HeynopsaaodeHHbix cuctemax”; 011200.62 dusuka; npodpeccop, 4.H.
(mpodpeccop) HurmatynnnH P.P. , noueHT, K.H. (BoueHT) XamauH A.A.

LOunanekTpnyeckme OyHKUMM OTKNIMKA B MMHERHOM NpubnuxeHnn. KoMnnekcHas ananektpuyeckas
npoHuuaemocTb. dakTop ananektpudeckmnx notepb. CooTHoweHns Kpamepca-KpoHura.
HunanekTpuyeckasa penakcaums n GUaneKTpu4yecknim pe3oHaHc.

npakTnyeckoe 3aHsitne (8 4yaca(os)):

PacnpepneneHvne BpeMeH penakcaumm. AMnmpuyeckme yHKUMK, NpeanoXeHHble Ons onncaHms
KOMMNEKCHO BOCMPUUMYNBOCTM.

Tema 3. duaneKkTpunyecKasi penakcauus
JNIeKLMOHHoe 3aHsitue (6 4aca(os)):

Mukpockonuyeckme n MakpoCcKonmyeckme yHKUUM UnonbHOM KOppensaumm.
JnuHHO-oencTeyowme n KOPOTKO-AeNCTBYIOWME OYHKLMM AUMONbHOW Koppensunn. Teopus
dynToHa.

npaktnyeckoe 3aHsitne (6 4aca(os)):

Mogenu guanekTpuyeckon penakcaunn. BpawarenbHas andpdpyams.
Tema 4. dpaKranbHaga dousnka ANaNeKTpUKoB

JNIeKLMOHHOe 3aHsitue (6 4aca(oB)):

Kpatkuit aHanns pasnunyHbix 3KCnepuMeHTanbHbiX METOA0B, MPUMEHSIEMbIX B AMN3NEKTPUYECKOA
CMNEKTPOCKONUN (HaCTOTHbIE 1 BPEMEHHbIE MeTOabl). PpakTanbl U NX MPUMEHEHNE B ON3NKeE
LN3NEKTPVKOB AJ1S ONMCaHUs HEOAHOPOAHbIX CPe.

npakTtnyeckoe 3aHsitne (6 4yaca(os)):

Moaenb cnyvyaiHbix copakTanos U eé NpMMeHeHNe Ans onucaHus NopucTbix cpem. MpoHnLaeMocTb
 NPOBOAMMOCTb B MOAENV CNyYaiHbIX dopakTanos.

Tema 5. [1po6Has KNHETUKA OUIANEKTPUKOB
NeKuMoHHoe 3aHsiTne (6 4yaca(os)):

HoBble MeTOLbl ONMCaHNS AN3NEKTPUYECKUX CNEKTPOB. [pobHbI HTErpan n apobHas
NPON3BOAHAS N NX PU3NYECKOE/reOMETPUYEcKoe NCTonkoBaHne. OCHOBbI APOOHOI0 NCHUCNEHUSI.
CoBpeMeHHble METOAbI aHANN3a ANSINEKTPUYECKMX AaHHbIX. HOBble hopMaThl U X 3HaYeHNe ons
pacrno3HaBaHns NOArOHOYHbIX OYHKUMIA. MeTon coBCTBEHHbIX KOOPAUHAT.

npakrtnyeckoe 3aHsitne (6 4yaca(os)):

CoBpeMeHHas Teopust AM3NEKTPUYECKON CNEKTPOCKOMNM, OCHOBaHHAas Ha APOOHOM kKnHeTuke. Eé
BO3MOXHOCTW U Npeaenbl NPUMEHNMOCTY ONs MHTepnpeTauumn ONanekTpu4eckmnx CnekTpos.

4.3 CTpyKTypa 1 copepxaHume caMOCTOSITeNIbHOM paboTbl AUCUMMINHBI (MOLYNSA)

CrtpaHunua 6 ua 11.

Buabi
N Paspen Cemect Hepnens | camocTtositensHon [TpyA0eMKOCTb g;?ﬂ%'g::)';g:;g:g;
AducumvnnuHel pcemecrpa paboTbl (B yacax) 260TbI
CTY.[eHTOB P
Tema 1. BeegeHue B
NoAaroToBK
1 (PU3VKY ON3NEKTPUKOB. v 1-4 ugﬂazgerc? 8 JomallHee
‘INonspusaums sananms 3agaHue
ONaneKTpuka.
Tema 2. NnoAroToBKa K
2.|OnanekTpunyeckas 7 5-8 KOMTIOKBUVM 10 KONNOKBUYM
NPOHMLLAEMOCTb yMy
Tema 3. nposepka
3.|dunanekTpuyeckas 7 9-11 |momalwHero 8 ggx:::]m“;e
penakcauuns 3agaHnsg
NoAroToBka K
Tema 4. PpakrtanbHas v 1214 KgﬂTgoﬁngm 8 KOHTPO/NbHas
‘|dm3nka onanekTpukos T
® a P paboTte paGora
Tema 5. [JpobHas
NoAroToBka K
.[KnHeTunka onanektpukos| 7 15-1 1 n HTauus
A P °-18 npeseHTauuun 0 peseHTal
PervncrpaumnoHHblii Homep 6119014 DAEKTPOHHEH
il VHUBEPCHTET
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Mporpamma ancumnavHbl "dunanekTpuyeckas CnekTpockonus B HeynopsaaodeHHbix cuctemax”; 011200.62 dusuka; npodpeccop, 4.H.
(mpodpeccop) HurmatynnnH P.P. , noueHT, K.H. (BoueHT) XamauH A.A.

Buabl
N Paanen Cemecto| HeAeNs | camocTosirensHoi TpyaoeMkocTh ;?‘%“:::L:‘::;Eﬁg;
ducunnnuHbl Pcemectpa paboTbl (B yacax) a60ThI
CTYLEHTOB P
NToro 44

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

Buabl yuebHol paboTbl: NekumMmn, NpakTUYeCcKue 3aHATNS, MOAroTOBKa pedpepartos 1 UX Npe3eHTauunii
Mo CTaTbsM, CBA3aHHbIMK C paboTamy aBTOPOB, akTMBHO paboTarowmx B 06nacTv 4ManekTpruyeckom
CMeKTPoCKonmu

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYAEHTOB

Tema 1. BBepoeHue B (hu3nKy AnMaNeKTpukos. NMonapusauva amanekTpumka.

LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

O630p COBPEMEHHbIX TEOPUIA ANaNeKTpuieckor nonspnsaummn (bétyep, HenHxayc, Pamway, OMuHM
nap.)

Tema 2. InanekTpuyeckasi NpoHULLAaeMOCTb

KONMOKBUYM , MPUMEPHbIE BOMPOCHI:

Bonpocbl konnoksuyma: 1. OCHOBHblE OnpefeneHuns: ctatmyeckas NpoOHMLAEMOCTb U
BOCMPUUMYNBOCTb. YUeT BINSHNSA BHYTPEHHErO Mo B paMkax anekTpocratukn. PeakTveBHOe none.
YpaBHeHue Kupksyga-dpenuxa. 2. DyHKUNN ONSINEKTPUYECKOro oTknmnka. JINHenHbIn npuHUMn
cynepnoauummn. KomnnekcHas amanekrpuyeckas npoHnLaemMocTb U npoBoanMocTb. COOTHOWEHMSA
Kpamepca-KpoHura. 3. [Inanektpuyeckas penakcauus u ouanekTpuyecknin pesoHaHc. dyHkuuns
pacnpegneneHuns BpeMmeH penakcaumm. OCHOBHble PyHKUUK, ONMCbIBaKOWME pacnpeneneHme
komnnekcHon npoHunuaemoctn (Koyn-Koyn, Koyn-IlesnacoH, aspunbsik-Heramn).

Tema 3. [luanekTpuyeckas penakcauus

JoMallHee 3agaHue , NpUMepHbie BOMPOCHI:

[MocTynatenbHoe ABUXEHWe aneKTpuieckux gunonen. dopmanmam oyHKUMM NamsTu.
Tema 4. PpakTanbHaga ousnka oU3NeKTpMKoB

KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

Bonpocbl KOHTponbHOM paboTol: 1. [AnanekTpuk B cTaumMoHapHoM rnone. CpaBHEHUE pasinyHbIX
METOLOB MO pacyeTy fokanbHbIX nonel. 2. HectaunoHapHble Nons v noBeaeHne AnanekTpuka B
nepemMeHHOM anekTpuyeckom none. 3. KomnnekcHasi BOCMPUMMYMBOCTb M NMpoHMLUaeMocTb. Crnocobb
aHannsa AnanekTpUYecKnx crekTpos. 4. MeToabl onnucaHusi reTeporeHHbIX ON3NeKTPUKOB,
OCHOBaHHbIe Ha dppaKTanbHON reoMeTpun.

Tema 5. [lpo6Has KMHETUKA OUIANEKTPUKOB

npeseHTaumsi , TpUMepHbIe BOMPOCHI:

MoAroToBka U CaMoCTOSATENbHbIE BbICTYMEHNS MO NMCbMEHHOMY pedheparty, CBA3aHHOMY C
OPVrMHaNbHOM Hay4YHOW cTaTbel No domanke AnanekTpukoB. Kaxablii cTyneHT 06s3aH pasobpatb
Hay4HytO CTaTbio, CBA3AHHYIO C OU3NKOWA LM3NEKTPUKOB 1 OPUEHTUPOBAHHOM NPENMYILECTBEHHO Ha
aHann3 OMaNeKTPUYECKMX CMEKTPOB U COCTaBUTb MO HEW YCTHbIA U MUCbMEHHbIN OTYeT.
OpvirmHanbHble cTaTbl HaNMcaHbl COBPEMEHHBIMY UCCNeaoBaTeNsiMu, NMPOdOEeCCUOHANBHO
paboTatowwmmm B on3nke ANanekTprkos. Jns nx noHMMaHns HeobxoaMMo 3HaTb U NOHMMATb
OCHOBHbI€ BONPOCHI (ON3MKIN ON3NEKTPUKOB, KOTOPbIE PasbrpatoTcst Ha NEKLMOHHBIX U NPaKTUYECKMNX
3aHATUSIX.

Tema . UTorosas doopma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:
Pernament BPC:
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Konnoksuym - 15 6annos

KoHTponbHas pabota - 15 6annos

Pedoepat n npeseHTauusi No opurmHanbHon ctatbe - 20 6annos
3auert -50 6annos

Bonpochl k 3a4erTy:

1. JManekTpuk B CTaTUYECKOM none. SNeKTpUYecKnii nnonbHbI MOMEHT. Buabl nonspusauui.
2. [nanekTpuk B nepemMeHHOM none. NonspmsyemMocTb. HenonsipHbie AnanekTpuku.

3. MNMone JlopeHua. CtaunoHapHoe none Knaysnyca-Mocottn. Teopus Lebas. MNone OHcarepa.
4. YpaBHeHue Kupkeyna-®Ppenunxa. KoppensaunoHHbin paktop Knpksyna.

5. [dnanektpuyeckne pyHKUMM OTKMKA B NTMHEAHOM NpubnnxeHnn. KomnnekcHas
LManeKTprnyeckas NPOHNLAEMOCTb.

6. CooTHOoweHusa Kpamepca-KpoHura.
7. OnanekTpunyeckas penakcaums n ouanekTpnuyeckuii pe3oHaHc.
8. dMnupunyeckme oyHKLMK, NpeasioXeHHble 415 OnNncaHns KOMNNEeKCHON BOCMPUMMYMBOCTMN.

9. MI/IKpOCKOI'II/I‘-IeCKI/Ie 1N Makpockonuyeckune yHKLUnm OVNONbHOM Koppenaunn.
,D,HVIHHO-JJ,GVICTByIOLLI,I/Ie 7 KOpOTKO-,D,eVICTByI'OLI.I,VIe PyHKLNM OMNOoNbHON Koppendauunn.

10. Teopus dyntoHa. Mogenun ouanekTpnyeckon penakcauuu.

11. 9KcnepuMeHTanbHbIX METOLOB, MPUMEHSEMbIX B OUSNEKTPUYECKON CNEeKTPOCKONUN.
12. Mognenb cnyyanHbix opakTanos 1 eé npuMeHeHne ns onMcaHus nopucTbix cpem.
[MpoHuaeMocTb 1 NPOBOANUMOCTb B MOLENWN CryYarHbIX opakTanos.

13. O pobHblii nHTErpan u ApobHasi NPon3BO4HAS U NX PU3NYECKOE/TeOMETPUYECKOE UCTONKOBaHNE.
OcHoBbI APOBHOrO NCHUCNEHMSI.

14. Teopus AN3aneKTPUYecKol CnekTPOCKONMM, OCHOBaHHas Ha OPOOHO KMHETUKE.

7.1. OcHoBHas nuTeparypa:

1.AmnHoB, J1.K. TepMognHamuka n ctatucTnyeckas puanka: KOHCNEKTbl NeKUUin 1 3agaym : ans
cTyneHToB douamyeckoro pakynoteta / J1.K. AMMHOB; KasaH. roc. yH-T, ®us. pak..?KasaHb:
M3patenbcTBo KasaHckoro rocygapctseHHoro yHmeepcuteta, 2008.7179 c.

2.AmuHos, J1.K. TepmoanHammuka n ctatmctmyeckas omsnka: KOHCNEeKTbl NEKUNA 1 3a0a4u : ons
CTyOeHTOoB domanyeckoro gpakynoteta / J1.K. AMuHoB; KasaH. roc. yH-T, ®un3. goak..-KasaHb:
M3patenbctBo KasaHckoro rocyaapctseHHoro yHmsepcuteta, 2008.-179 ¢
http://kpfu.ru/docs/F2096324044/Thermodynamics_and_statistical_physics.pdf

3.Tanpay, J1.4. Ctatnctuyeckas cmamka: Yyeb.nocobve ons ctyn.yH-tos / J1. O. NlaHpay, E. M.
Nucowwny ; non pea. J1. IN. MNMurtaesckoro.-M.: dusmatnut, b.r..-(Teopetuyeckas gomsunka;T.5).
Y.1.-5-e nag.,ctepeotun..-2005.-616 c. http://e.lanbook.com/view/book/2230/

7.2. JlononHuTenbHasa nuteparypa:
1.AHcenbm A.N. OcHOBbI CTATUCTUYECKON CPU3NKK U TEPMOAMHAMUKN. - n3a.J1aHb. - 2007. - 448c.
http://e.lanbook.com/view/book/692/

2.TepMoamHamumka, ctaTtuctTmyeckas pmsmka n KuHeTmka : yuebHoe nocobue / tO. B. Pymep, M. LLI.
PoiBkuH .? Mi3paHue 3-e, ctepeotunHoe .? HoBocmbupck : M13a-8o HoBocmnbupckoro yHuBepcuTeTa :
Cunbupckoe yHmBepcuTeTckoe n3a-so, 2001 .? 608 c. ? bubnuorp.: ¢.604-605 .? ISBN
5-7615-0511-2 : 151.89 .7 ISBN 5-94087-025-2.

7.3. UHTepHeT-pecypcChl:
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Jonscher A.K. Dielectric Relaxation in Solids, Chelsea DielectricPress, London, 1983. -
http://eqworld.ipmnet.ru/ru/library/physics/solidstate.htm.

Nigmatullin R.R. - http://dic.academic.ru/dic.nsf/enc_physics/1229/.

Nigmatullin R.R. and Le Mehaute A. - http://www.sgu.ru/faculties/fnbmt/docs/solid_body/3.php.
canT Kagpenpbl TeopeTuyeckon gousnku - http://www.ksu.ru/f6/k2/index.php

9BbC KHura®oHg - http://www.knigafund.ru

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHve ancuunnuvHbl "unanektTpuyeckas CNeKTPOCKONms B HEYNOPSALOYEHHbIX cuctemax”
npegnonaraeT NCNONMb30BaHNE Cneayowwero MaTepranbHO-TEXHNYECKOro obecneyeHuns:

MynbTMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHbBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm ntobo Bnaeo n ayamo
NHdpopMauuu, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMIeKTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMOYHbI MpenonaBaTens,
BK/IlOHaloLWen Ta4y-CKPpMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCOoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MMKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opyaoBaHNEM, MHTEPAEACHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasatens. lNpenonasarenb MMeeT BO3MOXHOCTb NIErKo
ynpaensTb BCE CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMKN, NPaKTUYecKne
3aHATUS, Npe3eHTaunm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3ku
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMeE C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YACNE C UCMOMIb30BaHMEM B NPOLIECcCe 00y4HeHns BCex
KopnopaTuBHbIX pecypcoB. MynbTumMegninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pyn0BaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbnMnoTeyHol cucteme " brubnuoPoccumka", 4OCTYN K KOTOPOW NpefoCcTaBneH
ctyneHTtam. B 9BC " bubnunoPoccuka " npeacTaBneHbl KONNEKUMN akTyanbHON Hay4HOR 1 y4ebHOo
nuTepartypbl N0 ryMaHMTapHbIM HayKaMm, BK/ovalowme B cebst nybnmkaumm BeoyLmx POCCURCKNX
n30atenbCTB ryMaHUTAPHOM NuTepaTypbl, U30aHMS HA aHIIMIACKOM S3blKe BEOYLNX aMePUKAHCKUX 1
€BPOMNENCKMX 30aTeNbCTB, a TaKXe peakme 1 ManoTupaxHbie U3NaHNS POCCUNCKNX PEMMOHANbHBIX
By30B. 9bC "BubnnoPoccrka" obecneunBaeT WMPOKMA 3aKOHHbIA AOCTYN K HEOOX0AMMbIM ANs
obpazoBaTe/ibHOro nNpoLecca M3naHnsaM ¢ UCMONb30BAHNEM MHHOBALMOHHBLIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPebOoBaHNAM heepanbHbIX FOCYLapCTBEHHbIX 06pa3oBaTebHbIX CTaHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoTteyHor cnucteme "ZNANIUM.COM", noctyn K KOTOpOI NpenoCcTaBieH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocy0apCTBEHHbIX OPraHoB, NpenogasaTenen Beaywmx By30B CTPaHbl, BbICOKOKBANMNAULNPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnmnotekn CPOPMNPOBaH C y4ETOM BCEX
N3MEHeHNn 0bpa3oBaTenbHbIX CTAHOAPTOB U BKIKOYAET y4ebHMKK, y4ebHble nocobus, YMK,
MOHOrpacduun, asTopedpepartsl, AuccepTaunmn, SHUUKNONeann, CnoBapu U CNPaBoOYHNKM,
3aKoHoOaTenbHO-HOPMAaTMBHbIE AOKYMEHTbI, CNeunanbHble Nepruoanyeckne n3aaHns u u3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHNsM doefepanbHbiX rocyaapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

AynmTopun ons NpoBeLeHUs 3aHATUIA.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BIO n yyebHbiM nnaHom no
HanpasneHno 011200.62 "duamka" n npocnnio NoAroToBKN He NPesyCMOTPEHO .
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