Mporpamma omcumnnnmHel "KonnektueHble Bo3byxaeHns B TBepabix Tenax”; 03.04.02 duanka; AoUeHT, K.H. (aoueHT) JemuHos P.IM.
npodgoeccop, A.H. (npodeccop) Koyenaes B.U.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
NHCTuTyT comsnkn

*-!-““ 'I'E-'G"-Fp

20 r.

nognucaHo SﬂeKTpoHHO-LlMCppDBOﬁ noganncero

I'Iporpamma ANCUUMNINHDbI
KonnektueHble BO3byXaeHus B TBepabix Tenax b61.5.3.2

HanpasneHue nogrotosku: 03.04.02 - dusuka
Mpodomnb NoaroToBkn: DU3nka CNOXHbBIX CUCTEM
Keanudmkaumns BbinyCcKHMKA: MarncTp

dopma 0by4eHns: Q4Hoe

SA3bIk 00y4eHNs: pyccKuia

ABTOp(bl):

Lemunos P.I". , Koyenaes B.U.

PeueH3eHT(bl):

MpowwH KO.H.

COIMACOBAHO:

3asenyowmnin(as) kagpenpon: MpowwnH 0. H.

MpoTtokon 3acenanuns kadpenpbl No or" " 201_r
YyebHo-meToan4eckas kommcems NHeTmuTyTa o|ov|3vn<|/|

MpoTtokon 3acepnaHnsa YMK No or" 201_r

PernctpaunoHHbin No 646417
KasaHb
2017

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PervucrtpaunoHHbiin Homep 646417 BEE YH H

AR 5 AN LM O



Mporpamma omcumnnnmHel "KonnektueHble Bo3byxaeHns B TBepabix Tenax”; 03.04.02 duanka; AoUeHT, K.H. (aoueHT) JemuHos P.IM.
npodgoeccop, A.H. (npodeccop) Koyenaes B.U.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PerunctpaumnoHHbii Homep 646417 5AE
CtpaHnua 2 ns 10. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma omcumnnnmHel "KonnektueHble Bo3byxaeHns B TBepabix Tenax”; 03.04.02 duanka; AoUeHT, K.H. (aoueHT) JemuHos P.IM.
npodgoeccop, A.H. (npodeccop) Koyenaes B.U.

MporpamMmy aucumnanHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) demnHos P.I". Kadenpa
TeopeTuyeckon gomankn OtaoeneHne comsnkn , Raphael.Deminov@kpfu.ru ; npodeccop, 4.H.
(npodbeccop) Kovenaes b.W. Kadbenpa teopetnyeckon counamkmn OTaeneHne onsnkm ,
Boris.Kochelaev@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHust aucumnavHbl " Teopusi KONNEKTUBHBIX BO3OYXXAEHMWI B KOHAEHCMPOBAHHbIX Cpenax
" ABNSIETCSA N3YYeHMe KOHLENUUA U METOAO0B ONUCAHUS KONNEKTUBHbBIX BO3OYXAEHWIA CUITbHO
B3aVMOLENCTBYIOWMX YaCTUL, B KOHAEHCMPOBAHHbIX Cpefax N UX NPUMEHEHNS ONs ONUCaHUS
SIBNEHMWI CBEPXTEKYYECTW, CBEPXMPOBOAMMOCTU 1 MarHeTnama.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

HaHHas yyebHas aucuunanHa BkntodeHa B pasgen " 51.6.3 OucumnnmHel (Mogynm)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 03.04.02 duaunka n oTHoCKTCS K 6a30BOIN (06LIENPOdECCUOHANBHON)
yactu. OcBamBaetcs Ha 1 kypce, 2 ceMecTp.

OucunnnuHa (M.2.P.1) BxogouT B BapmnatmBHYIO (PErMoHasibHyt0) 4acTb NPOdPeCcCUoHaNbHOro Lmkna
(M.2). [lns 0CBOEHUS 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 obyuarowerocsi, popMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLinchp komneTeHumu npuoﬁperaemo?ﬁomneTeHuuu

OK-1
(0bLWeKyNbTypHbIE CNoCcOBHOCTBIO K aBCTPakTHOMY MbIWEHWUIO, aHAaNN3Yy, CUHTE3Y
KOMreTeHuun)

CNOCOBHOCTBLIO UCNONb30BaTh CBOOOAHOE BNafeHme
OlK-5 NpocheccnoHanbHO-NPOOMIMPOBAHHBIMU 3HAHNSAMM B 06nacTu
(npodpeccunoHanbHble KOMMNbIOTEPHbIX TEXHONOIUIA ONg peleHns 3anaq
KOMNeTeHLmm) NPOgeCcCrMoHanbHOM O0eaTeNbHOCTU, B TOM YMCIe HAX0OsWmMXcs

3a npegnenamy HanpasneHHOCTN (Mpodonns) NOAroTOBKU
OrlK-6 CNoCOBHOCTBLIO UCMONb30BaTh 3HAHUS COBPEMEHHbIX MPO6NEM 1
(npodpbeccmoHanbHble HOBEWLWNX OOCTUXEHNIN PUINKN B HAY4YHO-UCCNenoBaTebCkom
KOMMEeTeHLMN) paboTe

CNOCOBHOCTBLIO CAMOCTOATENBHO CTABUTb KOHKPETHBIE 3a4a4u
MK-1 Hay4HbIX UCCNEeLoBaHMI B 06nacTy hnankm n pewarb ux C
(npodpeccunoHanbHble MOMOLLbIO COBPEMEHHO annapartypbl 1 NHPOPMALNOHHbIX
KOMNeTeHLmm) TEXHONOIN C NCMOSb30BAHNEM HOBEWNLWEro 0TEe4ECTBEHHOMO U

3apybexHoro onbiTa

CNOCOBHOCTbIO METOANYECKN FPAMOTHO CTPOUTL MNaHbl
MNK-8 NEKUMOHHBIX U MPaKTUYECKUX 3aHSATWIA N0 pasnenam y4ebHbix
(NnpodheccunoHanbHble OUCLMNANH U NYONUYHO n3naratb TEOPETUYECKME U
KOMNeTeHLmm) npakTuyeckue pasaenbl y4ebHbIX ANCUMMAVH B COOTBETCTBUN C

YyTBEPXAEHHBIMN Y4EOHO-METOANYECKMMM NOCOBUAMM

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:
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cnocobbl KBAHTOBOIO OMUCaHUS CUCTEM MHOMMX YacTu

2. OONTXEH yMeTb:

MPUMEHSATb KOHLIEMUMIO 3NeMeHTapHbIX BO30YXAEHWA ANs ONUCaHUS OCHOBHbIX XapaKTEPUCTMK
SIBNEHUI CBEPXTEKYHYECTU, CBEPXNPOBOAVMOCTY U MarHeTmama

3. ONXEH BnaneThb:

HaBblKaMy NPUONNXEHHOrO peleHns 3aaadn 06 3HepPreTMYeckoM CNeKTPe aNeMeHTapPHbIX
BO30YyXAeHWiA

4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
K QanbHenweMy oby4eHunto

4. CTpyKkTypa U cogepxaHvue OUCLUNIUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMIIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4€ET BO 2 CEMECTpE.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HUx Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

86 6annos n 6onee - "oTANYHO" (OTN.);

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

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

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl No AUCUMNIMHe/ MOAYNIO
TemaTnyeckum nnaH AUCUUNANHBI/MOAYNA

Buabl n yachbl
ay,oMTOpHOM paboThbl,

Pasnen
Hepens MX TPYA0EMKOCTb Tekywue coopmbl
N 'D'"Kn"g"lr;;m""b'/ CemecTPcemectpa (B yacax) KOHTpOnsi
Nek ImI1pal(wwecmeJ1a60paTop|-|b|e
u 3aHATUSA paborTbl
[MncbMeHHoe
1 Tema 1. BropuyHoe 5 1 5 5 0 nomMallHee
‘kBaHTOBaHME 3apaHve
Tema 2. KoHTponbHas
2./CBepxTeky4yecTb 2 2-3 2 2 0 paboTta
XWOKoro renvs
[MncbMeHHoe
AJomalHee
3 Tema 3. MarHetunsm 5 4.5 4 4 0 3agaHue
ON3NeKTPnKoB KoHTponbHas
paboTta
PerncrpaumnoHHblii Homep 646417 DAEKTPOHHEH
BN YHHBEPCHTET
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N 'D'"Kn"(")""ﬂ;”b'/ Cewlechcemecrpa (B yacax) \ll(ompgt:mp
ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
L 3aHATUA paborbl

Tema 4 [MncbMeHHoe
4./CBepxnpoBOANMOCTb 2 6-8 4 4 0 ggg:ﬁ MH: ©

MeTannoB

Tema . NTorosas 3avet
. 2 0 0 0

doopma KOHTpons

Ntoro 12 12 0

4.2 CopepxaHue OUCLUMNIMNHbI
Tema 1. BropuyHoe KBaHTOBaHue
JNleKLMoHHOoe 3aHsiTne (2 4yaca(oB)):

ToxaecTBeHHOCTb YacTul. BekTop cocTosiHns B 06bl4HOM NpeacTtaeneHnn. Onepatopbl POXOEHUS
N YHUYTOXEHNS YacTul. Bo3oHbl 1 doepMroHbl. OQHOYACTMYHbIE Y OBYXHACTUYHbIE BEKTOPHI
cocTosiHms. OgHoYacTMunble 1 OByX4acTUYHbIE onepaTopbl B NPeacTaBneHn BTOPUYHOMO
KBAHTOBAHMS

npakTnyeckoe 3aHsitne (2 4aca(os)):

ToxaecTBeHHOCTb YacTul. BekTop cocTosiHus B 06bl4HOM NpeacTtaeneHnn. Onepatopbl POXOEHUS
N YHUYTOXEHNS YacTul. Bo3oHbl 1 doepMroHbl. OQHOYACTMYHbIE Y OBYXHaCTUYHbIE BEKTOPbI
cocTosiHms. OgHoYacTMunble 1 OByX4acTUYHbIE onepaTopbl B NPeacTaBneHn BTOPUYHOMO
KBaAHTOBAHMSA

Tema 2. CBepXxXTeKy4yeCTb X1UOKOro resvs
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

MoHsITUE aneMeHTapHOro BO36yXOeHUS B KBAHTOBOW XNAKOCTU. KpuTtepuin cBepxTeky4ecTu
Nanpay. OdhdbekTUBHbIA rammnbToHMaH borontobosa ans 6030HOB ¢ B3aUMOAENCTBUSMA
oTTankmeaHuns. CnekTp aneMeHTapHbIX BO30yXAeHWIA. SIBNeHne CBEPXTEKYyHECTH.

npakTudeckoe 3aHsitne (2 yaca(os)):

MoHsITUE aneMeHTapHOro BO36yXOeHUS B KBAHTOBOW XNAKOCTU. KpuTtepuin cBepxTeky4ecTu
Nanpay. OdbdbekTUBHbIA rammnbToHMaH borontobosa ans 6030HOB ¢ B3anNMOAENCTBUSMA
oTTankmeaHuns. CnekTp aneMeHTapHbIX BO30yXaeHWiA. SIBNeHne CBePXTEKyHEeCTH.

Tema 3. MarHeTU3M OUINEKTPUKOB
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

O6MeHHble B3aMMO4ENCTBMSA aTOMOB 1 CMIMHOBbIE KOPPENSLMN B NapamMarHuTtHon pase. CnvHoBble
BOJIHbI B pEPPOMAarHeTnke n aHtugpeppomarHeTmke. CnekTpbl aneMeHTapHbIX BO3OYXAEHWIA.
3aBNCUMOCTb HAMarHNYEHHOCTW OT TeMnepaTypbl.

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

OO6MeHHble B3auMOAENCTBUSA aTOMOB 1 CMMHOBbLIE KOPPENnsauMmn B napamarHuTHo ¢oasde. CnnHoBbIe

BOJIHbI B pEPPOMarHeTuke 1 aHTugeppomarHeTvke. CnekTpbl 3n1eMeHTapHbIX BO3OYXXAEHWA.
3aBMCMMOCTb HAMArHM4eHHOCTM OT TemnepaTtypbl.

Tema 4. CBepXxXnpoBOOUMOCTb METasIoB
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

AnemeHTapHbIe BO30yXAeHNS B HOpMabHOM MeTanne. BaammoneictBme anekTpoHOB Yepes none
gooHoHoB. Napa Kynepa. 3ddekTusHbIN [[amMmunbToHMaH bapauna-Kynepa-LWpuddepa.
AnemeHTapHble BO30yxaeHns, meton borontobosa. HepreTnyeckunii CnekTp aneMeHTapHbIX
BO30YXOEHWUIA N CBEPXMPOBOAMMOCTb. FAepHas CNMHOBAs penakcaums B CBEPXNPOBOAHNIKE.

npaktnyeckoe 3aHsitne (4 4aca(os)):
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OnemeHTapHble BO3OYXAEHNS B HOPMaNbHOM MeTanne. Baanmoneicteune anekTpoHOB Yepes none
gooHoHoB. MNapa Kynepa. 3ddekTusHbI MamunbToHMaH bapauna-Kynepa-LWpudpdepa.
AnemeHTapHble Bo36yxaeHns, Meton borontobosa. dHepreTnieckunii CnekTp aneMeHTapHbIX
BO30YXAEHWUIA N CBEPXMPOBOAMMOCTb. SlaepHas CNMHOBas penakcaumsl B CBEPXNPOBOAHNKE.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)

Bupbl
N Paspen Cemect Hepensa | camoctositennbHon [TpynoOeMKOCTb mﬁﬁbﬁgﬁﬂgﬁ
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYAEHTOB P
] Tema 1. BropuyHoe 5 y zgﬂ;ou}:eBrKg 6 JoMallHee
‘IKBaHTOBaHW
aHToBaHwue sananms 3apaHve
NoOAroToBK
ofroroeka nomalHee
JOoMallHero 6
Tema 2. 3ajaHve
3afaHus
2./CBepxTeky4yecTb 2 2-3 HOLrOTOBKA K
XWNOKOro renus N
KOHTPOSbHOW 6 Kgg;ggnb"'aﬂ
paboTe P
NoAroToBK
olroroeka nomalHee
JOoMallHero 6 3anaHme
3 Tema 3. Marnetnam 5 4.5 3ajaHus
"|AnanekTpuKkoB
P MOAroToska K KOHTpO/bHas
KOHTPOSIbHOW 6 26073
paboTe P
Tema 4. noarotoeka
4./CBepxnpoBoANMOCTb 2 6-8 |OoomaluHero 18 ggz:l:”;:e
MeTannos 3afaHuns
Ntoro 48

5. 06paaoBaTeanb|e TeXHONOrmu, BKoyasi UHTepakTuBHbie oOpMblI 06yqe|-|v|9|

McnonbaytoTcst cnenytowme goopMbl y4ebHoN paboTbl: Nekumm, NpakTUYeckue 3aHaTms B rpynnax,
camocTosiTenbHas paboTta cTyAeHTa (BbINONHEHME AOMALHNX 3a0aHNIA), KOHCYNbTaUWW.

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

Tema 1. BropuyHoe KBaHTOBaHue
LoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

ToxaecTBEHHOCTb YacTuu,. Bektop cocTtosiHust B 06bl4HOM NpeacTaBneHun. Onepatopbl POXAEHNS U
YHUYTOXEHNS YacTul,. Bo3oHbl u hepMnoHbl. OgHOYACTUYHBIE N ABYXHACTUYHbIE BEKTOPDI
cocTosiHMs. OQHOYACTUYHbIE M ABYXHACTMYHbIE ONEepaTopbl B NPEACTaBNEHNM BTOPUYHOIO

KBAHTOBAHUA

Tema 2. CBepXTeKyuyecTb XUOKOro renus
ooMallHee 3agaHue, NpUMepHble BOMPOChI:

MoHsaTne SNIEMEHTApPHOro BO36y>K,D,eHVIFI B KBAHTOBOW XWNOKOCTW. KpI/ITepVII7I CBEpPXTEKy4eCTun J'IaHuay.
SCDCDEKTVIBHI:IVI rammnbToHnaH borontobosa onst 6030HOB C B3aMMOLENCTBUSIMUA OTTaNKMBaHUS.

CnekTp aneMeHTapHbIX BO30YXOeHWIA. SBNEHNE CBEPXTEKYYECTH.

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:
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1. YeMy paBeH BEKTOp cocTosiHus anst 6030H0B bk|0> , doepMmoHoB? 2. HaiiT HOPMUPOBKY BEKTOPA
cocTosiHMS 6030HOB (b+ )n |0> 3. HaitTn kommyTaTopbl Ans goepMmnoHoB [ck, = cm+cm] n [ck+, X
cm+cm]. 4. Haiitn kommyTaTtopbl ans 603oHoB [bk, & bm+bm] u [bk+, £ bm+bm]. 5. Haittn
KoMMyTatop ans pepmmnoHos [ck+cl , cm+cn ].

Tema 3. MarHeTU3M OU3NEKTPUKOB
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

OO6MeHHble B3aUMOAENCTBUS aTOMOB 1 CMMHOBbLIE KOPPENALUMM B NapamarHuTHoi goase. CnnHoBbIe
BOJIHbI B (DEPPOMArHeTKe 1 aHTugpeppomarHeTmke. CnekTpbl 9NeMeHTapHbIX BO3OYXXAEHWIA.
3aBMCMMOCTb HAMArHM4eHHOCTM OT TeMNepaTtypbl.

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

1. Haiiti koadochuumeHTbl KaHOHMYeckoro npeobpasoBaHus Bk=ukbk+vkb-k+ nns 6030HOB. 2. HainTu
KO3dppULIMEHTbI KAHOHMYECKOro npeobpasoBaHust ak=ukck+vkc-k+ ons doepmmoHos. 3. CBectu
raMunbTOHNAH B3anMoLeincTBytowmx 6030HOB K KBaApaTU4HOM hopMe Ha ocHoBe naen boronobosa.
4. lnaroHann3osatb KBagpaTuyHyto popmy 6030HHbIX onepaTopos. 5. [uaroHannsosartb
KBagpaTu4Hyto qoopMy OepMUOHHbIX ONepaTopos.

Tema 4. CBepXxnpoBOAMMOCTb METa/IOB
nomatllHee 3aaaHue , NpUMepPHbIE BOMPOCHI:

OnemeHTapHbIe BO30yXAeHNS B HOpManbHOM MeTanne. Baanmogneicteme anekTpoHOB Yepes none
gooHoHoB. MNapa Kynepa. SddekTusHbI MamunbToHnaH bapauHa-Kynepa-LWpnddepa.
OnemeHTapHble BO36yxaeHns, meton Boronobosa. SHepreTmyecknini CNekTp aneMeHTapHbIX
BO30yXOEHU 1 CBEPXMPOBOAMMOCTb. A aepHas CNMHOBAs penakcaums B CBEPXNPOBOAHNKE.

Tema . UToroesasi popma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:
VToroBbii KOHTPONb B hopMe 3ayeTa.
Bonpochb! k 3a4yerTy.

1. ToxoecTBeHHOCTb YacTuy,. [lByx4acTnyHas BONHOBas qoyHKUMSA B npeactasneHun WpeaomHrepa.
2. OZHOYaCTMYHbIA BEKTOP COCTOSHUSA B NPeacTaBieHn BTOPUYHOIO KBAHTOBAHWS.

3. [lByx4yacTunyHbIli BEKTOP COCTOSHNS GO30HOB.

4. [1Byx4aCTUYHbIN BEKTOP COCTOAHNS DEPMUNOHOB.

5. OgHo4YacTMyYHbI onepaTop B NpeacTasBneHnn BTOPUYHOO KBAHTOBaHWS

6. [1Byx4aCTn4HbI onepaTop B NpeacTasfeHnm BTOPUYHOIrO KBAHTOBAHWS

7

. 9P EKTUBHBI rammnbToHMaH borontobosa anst 6030HOB C KOPOTKOAENCTBYOWMMY
B3aVMOLENCTBNSAMM OTTaNKMBAHNS.

8. Haiitn cnekTp anemeHTapHbIx BO3OyXAeHWin B3ammoaenicTeiowmx 603oHoB Metogom Borontobosa.
9. Teopus ceepxrekyyecTn JlaHpay.

10. MNMapa Kynepa.

11. MpnbnuxeHHbiii ramunbtoHnaH BKL. O6ocHoBaHWe NpubnnxeHns.

12. CnekTp anemeHTapHbIX BO3OYXAEHN CBEPXNPOBOLHMKA.

13. YpaBHeHVe ang aHepreTnyeckon Wenm N KpUTUYEeCKon TemnepaTypbl CBEPXMPOBOAHMKA.

14. Hantn aHepreTnyeckyto Wwenb B CNEKTPe CBEePXNpPOBOAHMNKA.

15. CKOpOCTb 0epHO CINHOBONW penakcauumn B HopManbHOM MeTanne.

16. CKOpoCTb si4epHO CNNHOBOW penakcaunmn B CBEPXMPOBOOHNKE.

17. DhpeKTMBHBIN raMUbTOHMAH dpeppoMarHeTika Ha OCHOBE NpeacTaBneHns
XonctenHa-lNprnmakosa.

18. DHepreTnyeckunii CnekTp CNUHOBbLIX BONIH oeppoMarHeTka.
19. TemnepaTypHasl 3aBUCUMOCTb HAMarHUYEHHOCTY cheppoMarHeTmka

20. O PEKTUBHbIV raMUIbTOHMAH aHTUgIeppoMarHeTnka Ha OCHOBe NpeacTaBneHNs
XonctenHa-lpumakosa.

21. SHepreTnyeckmin CNeKTP CAMHOBbIX BOMH aHTMdOeppoMarHeTuka.
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7.1. OcHOoBHas nuTteparypa:

1. MeTpos, KO.B. OcHOBbI hM3MKM KOHOEHCUPOBAHHOI0 cocTosiHMS: [yyebHoe nocobue] / 1O. B.
MeTpos.? OonronpyaHbiin: MHTennekt, 2013.7213 c. - 36 ak3.

2. BarikoB H0.A. dusnka KOHAEHCUPOBAHHOrO cocTosHMs. M. BuHom. Jlabopatopus 3HaHui. - 2011.
- 293 c. http://e.lanbook.com/view/book/4372

3. EpemuH, M.B. Mukpockonuyeckme mogenn B KOHOAEHCUPOBAHHbIX cpenax [SNeKTPOHHbIN pecypc]
/1 Y4yebHoe nocobue. - KasaHb: KazaHckuii (MpuBonxckuii) doenepanbHblii yHueepcutet, 2011. -
113c.

Pexum poctyna http://kpfu.ru/docs/F1043614157/Eremin_Posobie 2011.doc

7.2. lononHutenbHasa nuteparypa:

1. XycauHos, M.I". KBaHTOBasi pyanka KOHAEHCUPOBAHHOIO COCTOSHNSA: yyebHoe nocobue / M. T,
XycawuHos, E. J1. NapdeHora, J1. A. TepeHTbeBa; M-Bo obpa3oBaHust n Hayku Poc. denepauun,
depnep. roc. 6roaxet. obpasosart. yupexaeHve Boicl. npod. obpasosaHus "KasaH. Hau. nceneg.
TexH. yH-T uMm. A H. Tynonesa-KAWN".? KasaHb: [M138-80 KazaHCckoro rocy1apCTBEHHOrO TEXHUYECKOro
yHuBepcurtertal, 2013.-117 c.

2. AbpukocoB A.A. OcHosbl Teopun metannoB M. dusmartnur. - 2010. - 600 c.
http://e.lanbook.com/view/book/2093/

7.3. UHTepHeT-pecypcChbl:

mMeToamnyeckme marepuansl kagoenpbl T® - http://www.kpfu.ru/main_page?p_sub=8205
HoBas anekTpoHHas 6bubnuoteka - http://www.newlibrary.ru

Ob6pazoBatenbHblii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html

canT Kagpeapbl TeopeTnyeckon gnankm - http://www.kpfu.ru/main_page?p_sub=5721
9BbC KHura®oHg - http://www.knigafund.ru

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLUMUNINHbI(MOAYS)

OcBoeHune ancumnnunHbl "KonnekTneHble BO30YXAEHNS B TBEPAbIX Tenax" npeanonaraet
NCMNONb30BaHNE CNeayoLWEro MaTepmnanbHO-TEXHNYECKOro obecneyeHms:
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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-MeToaMYecKas nutepatypa Ans 4aHHON AUCLMMAVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenoctea "/laHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "/laHb" BkioYaeT B cebs 9NeKTPOHHblE BEPCUM KHUT N34aTenbcTBa
"laHb" 1 opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe aNeKTPOHHbIe BEPCUM
NepuoaNYEeCcKNX U3naHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
NapatenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOR, y4ebHOM nuTepatype 1 Hay4HbIM
NeprvoanYecKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUIbHBIX HaNpPaBneHWii ¢
cobnoneHneM Bcex aBTOPCKMX U CMEXHbIX Npas.

YyebHble ayanTopumn ons nposeneHns neKUMOoHHbIX U NpakTn4eckKnx 3aHATUN.

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n yyebHbiM nnaHoM no
HanpasneHnio 03.04.02 "®unaumka" n marncTepckon nporpamme Pusmka CNoXHbIX CUCTEM .
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