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Mporpammy oucumnnvHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) Koyenaes b.U. Kagpenpa
TeopeTtuydeckomn gomankn OTaenenne comsnkn , Boris.Kochelaev@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHust aucumnavHbl " Teopusi KONNEKTUBHBIX BO3OYXXAEHMWI B KOHAEHCUPOBAHHbIX Cpenax
" ABNSIETCS N3yYeHne KOHLENUUA N METOAO0B ONUCAHUS KONNEKTUBHBIX BO3OYXAEHWIA CUNTbHO
B3aVMOLENCTBYIOWMX YaCTUL, B KOHAEHCMPOBAHHbIX Cpefax M UX NPUMEHEHNS ANs ONUCaHUS
SIBNEHWI CBEPXTEKYYECTW, CBEPXMPOBOAMMOCTA 1 MarHeTnama.

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

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " M2.B.1 MpodgoeccrnoHanbHbIi" OCHOBHOM
obpaszoBartenbHoit nporpammebl 011200.68 dursnka n 0THOCUTCS K BapuaTneHo YyacTtn. OceanBaeTcs
Ha 1 Kypce, 2 cemecTp.

DucunnnuHa (M.2.P.1) BxogouT B BapmnatmBHYIO (PErmoHasibHyt0) 4acTb NPOodPeCcCUoHanbHOro Lmkna
(M.2). [lns 0CBOEHUSI ANCLMUMNANHBI HEOOXOAUMbBI 3HAHUS AUCUUMNH: KBAHTOBAs TEOPUS,
cTatucTnyeckas ouanka, kBaHToBas Teopusi Teepaoro tena. OcBoeHve ancunnnmMHbl Heobxoanmo
ONg 3y4eHNs OUCLUMNIIVH, CBA3aHHbIX C OU3NKON KOHOEHCMPOBAHHOIO COCTOSHUS U AN YCMELWHOW
npogpeccnoHanbHoOM OeATeNbHOCTH.

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

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

LLincpp komnereHumu npwoﬁp:Ta::nlggl)ﬁgzl:l:TeHuuu

ol CNoCOBHOCTb EMOHCTPUPOBATL YrnybneHHble 3HAHUS B

(0bLeKkynbTypHbIE 6 A pvip yrny i

KOMNETEHLIN) obnactn matemMaTUKM N eCTECTBEHHbIX HayK;

OK-7 CNocobHOCTb ananTnpoBaTbCs K N3MEHEHIO Hay4HOro 1
Hay4HO- MPOM3BOACTBEHHOr0 NPOdnNs CBOEN

(0bLweKynbTypHbIE "~

KOMMETEHLM) NPOHECCHOHANBHON IEATENbHOCTY, K USBMEHEHNIO '
COLMOKYNbTYPHbIX 1 COLMANbHbIX YCNOBUIA OeATENbHOCTH;

OK-8 CNocobHOCTb K KOMMYHMKaLMN B Hay4HOM, NPOM3BOACTBEHHOI

(OBILEKyNbTYPHbIE N coumnanbHO-06WEeCTBEHHON capepax AeATENbHOCTH,
cB0OOOHOE BNafeHne PYCCKMM 1 MHOCTPaHHbBIM Si3blkamMu Kak

KOoMreTeHuun) )
CPeLnCcTBOM OEeN0OBOro oblweHuns;

AK-1 obwenpogeccrmoHanbHble: cnocobHOCTb CBOOOAHO BNafeThb

(NPOOECCHOHANbHBIE oyHOaMeHTanbHbIMK pasnenamm usnkm, HeobXoANMbIMK 45

KOMMETEHLN) PELIeHNs Hay4HO-MCCNe0BATENbCKMX 3anaq (B COOTBETCTBUMU
CO CBOEW Marnctepckor nNporpammoin);

MK-2 CMOCOBHOCTb MCMONb30BaTb 3HAHUS COBPEMEHHbIX MPobnem

(npodpbeccmoHanbHble PU3NKN, HOBENLWMX OOCTUXEHUIA (PU3NKU B CBOEN

KoMNeTeHuunm) Hay4YHO-UccnenoBaTenbCkon OeaTenbHOCTH;
Hay4YHO-MCCnenoBaTenbckas AeSTENbHOCTb: CNOCOBHOCTb
CaMOCTOSTENIbHO CTaBUTb KOHKPETHbIE 3a4a4M Hay4YHbIX

MK-3 nccnenoBaHuin B obnactn qonankn (B COOTBETCTBUM C

(npodpeccunoHanbHble npodomnem MarncTepckon NporpamMmbl) 1 pelarb UX ¢ MOMOLLbIO

KOMNeTeHLmm) COBPEMEHHOI annapaTtypbl, 060pynoBaHMS, MHPOPMALMOHHBIX
TEXHONOrN NCNONb30BaAHNEM HOBEWLILErO OTEYECTBEHHOIO U
3apybexxHoro onbITa;

PernctpaunoHHbIi Homep 6
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Pacwmndpposka
Wincpp komneteHunu npuobpetaemon KOMNeTeHLUn
MK-7 crnocobHocTb cBOOOAHO BNafeTb NPOodeCcCoHanbHbIMU
(npodheccunoHanbHble 3HaHMSaMN ONa aHanua3a u CUHTe3a PM3nyYeckom NHgopmaunm
KOMMeTeHuunm) (B COOTBETCTBUM C NPOCOUIEM NOATOTOBKN);

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:
crnocobbl KBAHTOBOrO ONMMCaHUSA CUCTEM MHOMMX YacTuy,

2. NONXEH yMeTb:

NPUMEHATb KOHUENUWMIO 3JIEMEHTAPHbIX BO36y)K,EI,eHVII7I Onga onncaHnsa OCHOBHbIX XapakKTepUucTtuk
SABNEHNN CBEpPXTEKy4eCTn, CBepxnpoBognMoCTn N MarHeTn3ma

3. OONXEeH BnageTb:

HaBblkaMun NPUBNNXEHHOrO pelleHunst 3aaadn 06 aHepreTMYeckoM CrnekTpe aneMeHTapHbIX
BO30Y>X AeHNIA

K QanbHenweMmy oby4eHunto

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOCTb AUCLUMANHBI COCTaBNSET 3a4eTHbIX(ble) eamHuL(bl) 108 yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA ANCLMMINHBI 9K3aMeH BO 2 CeMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs [OMnycKa K 3a4eTy
28 6annos.

86 bannos 1 6onee - "OTANYHO" (OTN.);

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHoun paboTtbl No gucuunivHe/ MOAynto
TemaTtnyeckun nnaH gUCUUNAUHbI/MOAYNS

Buabl 1 yacbl
Paagen ayauTOpHOM paborThbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N p‘"&"éﬂ'}_‘v"‘“b'/ Ce"“”“’cemecrpa (B yacax) KOHTpOnsi
Nexuuu MpakTnueckuelllaboparopHble
. 3aHATUSA paborbl

Tema 1. BropuyHoe
1. KBaHTOBaHue 2 1 4 0 0

Tema 2.
2./CeepxTekyyecTb 2 2-3 8 0 0

XNOKOro renvs

PernctpaunoHHbIi Homep 6
CrtpaHnua 4 n3 9.
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ CemecTp| cemecTpal (B uacax) ‘I’("c';"mpg; ﬂp
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 3. MarHeTnam
3. ON3NEKTPUKOB 2 4-5 8 0 0

Tema 4.
4./CBepxnpoBOAUMOCTb 2 6-7 8 0 0

mMeTannos

Tema 5.
5.|BbicokoTemneparypHas 2 8 4 0 0

CBEpPXnpoBOAMMOCTb
6.[Tema 6. AtTecTaums 2 0 0 0
7.|Tema 7. Ntoro 2 1-16 0 0 0

Tema . Itorosas 5 0 0 0 9K3aMmeH
" |dopma KoHTpONA

Ntoro 32 0 0

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. BropuyHoe KBaHTOBaHue
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

ToxaecTBeHHOCTb YacTul. BekTop cocTosiHus B 06bl4HOM NpeacTtaeneHnn. Onepatopbl POXOEHUS
N YHUYTOXEHNS YacTul. Bo3oHbl 1 doepMroHbl. OQHOYACTMYHbIE Y OBYXHaCTUYHbIE BEKTOPHI
cocTosiHms. OgHoYacTMunble 1 OByX4acTUYHbIE OnepaTopbl B NPeAcTaBneHn BTOPUYHOMO
KBAHTOBAHWS

Tema 2. CBepXxTeKy4yecTb X1UOKOro resvs
NeKUuMoHHoe 3aHsiThe (8 yaca(os)):

MoHsITUE aneMeHTapHOro BO36yXOeHUS B KBAHTOBOW XNAKOCTU. KpuTtepuin cBepxTeky4ecTu
Nanpay. OdbdhekTUBHBIA rammnbToHMaH borontobosa ans 6030HOB ¢ B3anNMOAENCTBUSMA
oTTankmeaHuns. CnekTp aneMeHTapHbIX BO30yXaeHWIA. SIBNeHne CBEPXTEKyHECTH.

Tema 3. MarHeTU3M OUINEKTPUKOB
JIeKLMOHHOe 3aHsiTue (8 yaca(oB)):

OO6MeHHble B3auMOAENCTBUS aTOMOB 1 CMMHOBbLIE KOPPENsauMmn B napamarHuTHon goase. CnnHoBbIe
BOJIHbI B DEPPOMArHeTnke 1 aHTugpeppomarHeTmke. CnekTpbl aNeMeHTapHbIX BO3OYXAEHWIA.
3aBNCUMOCTb HAMarHNYEHHOCTW OT TeMnepaTypbl.

Tema 4. CBepXxXnpoBOOUMOCTb METasioB
JNleKLMoHHoe 3aHsiTne (8 yaca(oB)):

AnemeHTapHbIe BO30yXAeHNS B HOpMabHOM MeTanne. BaammoneictBme anekTpoHOB Yepes none
gooHoHoB. MNapa Kynepa. 9ddekTuHbIN [[amMmunbToHnaH bapauna-Kynepa-LWpundpdepa.
AnemeHTapHble BO30yxaeHNs, meton borontoboBa. dHepreTniecknii CnekTp aneMeHTapHbIX
BO30yXOEHUIA N CBEPXMPOBOAMMOCTb. A AepHas CNMHOBAs penakcaums B CBEPXNPOBOAHNIKE.

Tema 5. BbicokoTemnepatypHas CBepXnpoBoAUMOCTb
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

OBONOLUNSA CBOWCTB OKCWO0B MeOn ¢ AonnpoBaHMeEM. OcHoBHbIE MOOENN B Teopun
BbICOKOTeMI'IepaTypHOVI CBepxXnposoanMOCTH. Monckn HoBbIX BbICOKOTEMMEPATYPHbIX
CBEepXnpoBoOOHNKOB.

Tema 6. AtTectauus
Tema 7. UToro

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

PernctpaunoHHbIi Homep 6
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Buabl
N Paspen Cemect Hepens | camocTosTensHon [TpyA0eMKOCTb ;%%%:L:?:;Egg;
AducumnnuHel pcemeCTpa pabortbl (B yacax) 260TbI
CTYLEHTOB P
Tema 1. BropuyHoe MoaroToBeka K y
1. i 2 1 YCTH
KBaHTOBaHue YCTHOMY onpocy 3 CTHEIN Onpoc
Tewa 2. [MogroToeka K
2./CBepxTeky4yecTb 2 2-3 CTHOMY ONDOC 8 YCTHbIN onpoc
XWOKOro renvs y y onpocy
Tema 3. MarHetuam MoaroToBeka kK y
. : 2 4- YCTHbIA on
3 ON3NEKTPUKOB 5 YCTHOMY onpocy 8 c onpoc
Tema 4. [MogroTtoeka K
4./CBepxnpoBOoAUMOCTb 2 6-7 CTHOMY ONDOC 8 YCTHbIN onpoc
MeTannos y y onpocy
Tema 5
X [MogroToBka K y
5.|BbicokoTemnepartypHas 2 8 COT'E'OOM oona oc 4 YCTHbIN onpoc
CBEpPXNpoOBOAMMOCTb y y onpocy
Ntoro 31

5. 06pasoBaTeanb|e TEXHONOrMu, BKNoYasi UHTEpaKTUBHbIe OOpPMbI 06yqe|-|v|9|

NcnonbaytoTcst cnenytowme goopmbl y4ebHo paboTbl: NekUmm, NpakTUYeckue 3aHaTms B rpynnax,
camocTosiTenbHas paboTta cTyAeHTa (BbINONHEHME AOMALHNX 3a0aHNIA), KOHCYNbTaUWW.

6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOss yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToraMm OCBOEHUsl AUCLUMNIMHBI U yueOHO-MeToauyeckoe obecrneyeHune
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. BropuyHoe KBaHTOBaHue
YCTHbIA 0NpoC , NPYMEpPHbIE BOMPOCHI:

ToxaecTBEHHOCTb YacTul,. Bektop cocTtosiHus B 06bl4HOM NpeacTaBneHun. Onepatopbl POXAEHNS U
YHUYTOXEHNS YacTul,. Bo3oHbl u hepMnoHbl. OgHOYACTUYHBIE N ABYXHACTUYHBIE BEKTOPDI
cocTosiHMsA. OgHoYacTMuNble U ABYXHACTMYHbIE ONEepaTopbl B NPEACTABNEHNM BTOPUYHOIO
KBaHTOBaHWSA

Tema 2. CBepXxTeKy4ecTb XnUaKoro renus
YCTHbI ONpOC , MPUMEPHbIEe BOMPOCHI:

lMoHATME aneMeHTapHOro Bo30yXaeHns B KBaHTOBOW xunakoctn. Kputepuin ceepxtekydectu JlaHgay.
AdhdhekTnBHBIM ramnnbToHMaH Borontobosa onst 6030HOB C B3aVMOAENCTBUSAMU OTTANKUBAHUS.
CnekTp aneMeHTapHbIX BO30YyXAEHWIA. SIBNeHnEe CBEPXTEKYHECTN.

Tema 3. MarHeTU3M OU3NEKTPUKOB
YCTHbI 0NpocC , MpYMepHble BOMPOCHI:

OO6MeHHble B3aUMOAENCTBUS aTOMOB 1 CMMHOBbLIE KOPPENsALUMM B NapaMarHuTHoi goase. CnnHoBbIE
BOJIHbI B DEPPOMArHeTKe 1 aHTugpeppomarHeTmke. CnekTpbl 3NeMeHTapHbIX BO3OYXXAEHWIA.
3aBMCMMOCTb HAMArHMYEHHOCTM OT TeMnepaTtypbl.

Tema 4. CBepXnNpoBOAMMOCTb METa/IOB
YCTHbI ONpocC , NpYMepHbIe BONPOChHI:

OnemeHTapHbIe BO30yXAeHNS B HOpManbHOM MeTanne. Baanmoneictesme anekTpoHOB Yepes none
gooHoHOB. MNapa Kynepa. SddekTmsHbIn MamunbToHnaH bapanHa-Kynepa-LWpuddepa.
OnemeHTapHbIe BO30yxaeHns, metoq Borontobosa. SHepreTnyecknii CnekTp aNeMeHTapHbIX
BO30yXOEHWUI 1 CBEPXMPOBOAMMOCTb. AaepHas CNMHOBAs penakcaums B CBEPXNPOBOAHNKE.

Tema 5. BoicokoTemnepaTtypHasi CBEpXnpoBOAUMOCTb
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

PernctpaunoHHbIi Homep 6
CtpaHuua 6 us 9.
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OBONIOUNS CBONCTB OKCMAOB Mean ¢ nonuposaHneM. OCHOBHbIE MOAENN B TEOPUN
BbICOKOTEMMEPaTypHO CBEPXNPOBOANUMOCTM. MONCKN HOBbIX BbICOKOTEMNEPATYPHbIX
CBEPXMPOBOAHKOB.

Tema 6. ATTrectauusi
Tema 7. UTtOro
Tema . UToroeasi popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

BanbHas cucteMa oLeHKM NPakTUYECKMX 3aAaHnin N aKTMBHOCTM Ha 3aHATUSX. ITOroBbIi KOHTPOSb B
dpopMe ak3ameHa

7.1. OcHOBHas nuTteparypa:

1. H.B. bpaHaT, B.A. KynbbaunHckuii. KBaanyactuubl B oU3NKEe KOHAEHCUPOBAHHOMO COCTOSHNS,
duamatnut, 2005.

2. E.M. JTncpwunu, J1.IM. Nutaesckuin. Teopetnyeckas ousumka, 1. 9. Ctatuctnyeckas usuka. Hactb
2. Teopust KOHOEHCUPOBAHHOIO COCTOSHUSA. Punamatnut, 2004 (v npebloywme n3gaHns)

7.2. JlononHuTenbHasa nuteparypa:

1. 10.A. M3tomoB, B.A. AHUCUMOB. DNEKTPOHHAS CTPYKTypa COEAUHEHWUI C CUNIbHLIMM KOPPENALMSAMNA.
HNL, "PerynspHas n xaotuyeckasa gmHamuka", 2008

2. A.A. Abpukoco. OcHoBbI Teopun MeTannos. Hayka, 1987.

3. B.B. Banbkos, C.I". OB4MHHMKOB. KBaanyactuupbl B CUAbHO KOPPENNPOBAHHBIX CUCTEMAX.
Napatenbcteo CO PAH, HoBocubupck, 2001.

7.3. UHTepHeT-pecypcChbl:

mMeToamyeckme matepuansl kadpenpbl Td - http://www.kpfu.ru/main_page?p_sub=8205
HoBas anekTpoHHas 6ubnmoteka - http://www.newlibrary.ru

Ob6pazosatenbHblii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html

caunT kadpeapbl TeopeTuyeckon omsnkn - hitp://www.kpfu.ru/main_page?p_sub=5721
9bC Knura®oHg - http://www.knigafund.ru

8. MatepuanbHo-TexHMYeckoe obecrneyeHne AUCLMUMIIMHBLI/MOAYNS COMNAcHO YTBEPXOAEHHOMY
yuye6HOMY nnaHy

OcBoeHve AncumMnavHbl "Teopust KONNeKTUBHbIX BO3OYXAEHW B KOHAEHCUPOBaHHbIX cpenax”
npennonaraeT NCMNONb30BaHNE CNELyOWEro MaTepuanbHO-TEXHUYECKOro obecneyeHns:

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbiM nnaHoM no
HanpasneHnto 011200.68 "®dusnka" n marnctepcko nporpamme TeopeTnyeckas n MmatemaTnyeckas
donsnka .

PernctpaunoHHbIi Homep 6
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ABTOpP(bI):

Kouyenaes bB.U.

" 201 __r.
PeueH3eHT(bl):

" 201 __r.
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Mporpamma aucumnivHbl "Teopnst KONNEKTUBHbBIX BO3OYXAEHMWI B KOHAEHCMPOBaHHbIX cpenax”; 011200.68 duavka; npodeccop, 4.H.
(npodpeccop) Koyenaes B.U.

Jlnct cornacoBaHus
(17 [0) CornacoBaHue

XamauH A. A.
MpowwH 1O. H.
Tawopcknin . A.
YuxaHosa E. A.
Cokonosa E. A.
Tumopeesa O. A.

AR I
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