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MHUHHCTEPCTBO HAYKH U BbIcHIero oopazopanusi Poccuiickoii ®enepanuu
OI'bOY BO «MHrynickmii rocyiapcTBeHHbIH YHHBEPCUTET»
®U3UKO-MATEMATHYECKHUI daxkyabTer

AHHOTAIMA

paboueii nporpaMMbl y4eOHO AU CHUILTUHBI

B51.B.07 d)n:;mca KOHACHCHPOBAHHOI'O COCTOAHMUA
HanpagsjieHne moAroToBKHu 6akajaBpuara
03.03.02 du3zuka

1. Hens n3yyeHusi AMCHUIITHHBI

[enp xkypca «Pu3nka KOHIAECHCUPOBAHHOTIO COCTOSHUS» COCTOUT B CUCTEMaTHYECKOM M3-
JIO)KEHUU CIIOCOOOB M METOJIOB MPUMEHEHUSI OCHOBHBIX MPUHIIMIIOB KBAHTOBOW TEOPUU K HC-
CJICZIOBAHUIO CBOMCTB KPUCTAINIMYECKUX TBEPABIX TEJ; HAYYUTh CTYACHTOB MIPUMEHSTH IMOJY-
YCHHBIC 3HAHUS TIPU PEIICHUH 3a/1a4 B 00JIACTH, TJI€ OHU CICIIHATU3UPYIOTCS.

2. Mecto nucuumiinmibl B crpykrype OIIOII BO 6akanappuara

Huctunnuna «Pu3nka KOHISHCHPOBAHHOTO COCTOSHUS» OTHOCUTCS K 00s3aTelbHON
yacTu, (opMHUpYyEMOI yuacTHUKaMH oOpa3zoBarenbHbix oTHoweHUH (b1.B.07).

Jucnuniuza u3ydaercs Ha 3 Kypcee B 6 cemecTpe.
OcHosHble HABbIKU, KOTOPBIMH JIOJDKEH 00J1alaTh CTYACHT: 3HAaTh OCHOBHBIE CBOMCTBA IIPO-
TSOKEHHBIX CHUCTEM, OOYCJIOBIIEHHBIE KBAHTOBBIM XapaKTepOM B3aMMOJCHCTBHUIl, 001aaaTh
HaBBIKAMU PabOTHl C OOBEKTaMH, KOTOpPBIE XapakKTEpHBI JJISI PACCMAaTPUBAEMBIX CHCTEM,
BKJIIOUasi MpsMOe U 0OpaTHOE MPOCTPAHCTBO, OMEPAlMd CUMMETPHH, MHOTO3JIEKTPOHHbBIC
BOJIHOBBIE (DYHKIIMH, UMETh TPEICTABICHUE O METOAAX PEIICHUS MHOTOAJIEKTPOHHBIX 3a/1ad,
TakuXx, kak Mmeton Xaprtpu, Xaprpu-Poka, Teopusa Pynkunonana [lnornocry, a Takxe crienu-
aJIbHBIX METOJAX PEIIEHU 3a]a4M O pacyeTe NIEKTPOHHOM CTPYKTYPHbI KPUCTAJUIOB, BKIIIOYAs,
B TOM YHCJIE, U UX MPUOIMKEHHBIC BAPUAHTHI — METOJ] CUJIBHON CBSI3U, METO]I MIOYTH CBOOOI-
HBIX 3JIEKTPOHOB, METOJ 3P(PEKTUBHON Macchl. YKa3aHHbIE HAaBbIKU JOJDKHBI CIIY>)KUTb OCHO-
BOU ISl MOHMMaHMs (PU3MUECKUX OCHOB TaKHUX SIBICHUMN, KaK 3JIEKTPOH-(POHOHHOE B3aUMO-
JIEHCTBHE, CBEPXITPOBOJIUMOCTD, a TAKXKE HIMPOKOr0 CIHEKTPAa ONTHYECKHUX ITPOLIECCOB B KOH-
JIEHCUPOBAHHOM COCTOSIHHH.

Jns ocBoeHus aucuUIUIMHBL «PU3MKa KOHJIEHCHPOBAHHOTO COCTOSIHUS) HMCIOJIB3YHOTCS
3HAHMSI, YMEHHSI U BUJIBI JESTENbHOCTH, C(HOPMUPOBAHHBIE B MPOIECCE U3YUYEHHS MPEIMETOB
«Obmas dusukay, «Briciias MmatemMaTHuka», « NEKTpoauHaMukay. OCBOCHHE JaHHON IUCIIH-
TUTHHBI SBIISIETCS HEOOXOUMOM OCHOBOM /JIsl U3YUESHHsI TAKUX AUCLUUIUINH, Kak « CTaTucTuye-
ckas dusmkay, «Pusmuka TBEpAOro Tenay, «Pusnka NoIUMEPOBY.

3 3. Pe3yJabTaThl 0OCBOEHHS TMCUHMILJIMHBI (MOYJIsA)
Kon xomrie- HaumenoBanue NuaukaTop JOCTUAKEHUS KOMIIE- B pesynbTare oc
TEHLIUU KOMIIETEHIINHT TEHLIUU JTUCIUILTAHBL 00y4a
(3axpenieHHblll 3a OUCYUNTIUHOTU) JOJIZKEH:
YK-2 YK-2. VK-2.1. Onpenensier Kpyr 3a1a4 B | 3HaTh: AHAITU3HUP(
Cniocoben paMKax MoCTaBJIeH nady, BBLACHAS €€
OTIPENIETISATh KPyT HOM I1eJIH, OTIPENIEIISICT CBSI3U MEX- [COCTABIISIONINE
3a/1a4 B paMKax Iy HUMU; YmMmerb: OcyniecTs
MOCTaBJICHHON VK-2.2. Tlpennaraer criocoObI pe- [MCK uWHOpMAIuu 1
[eJIU U BEIOUpATh IIEHUS TOCTABJICHHBIX 337a4 U HUS TIOCTABJICHHOU 3¢
ONTUMAJTHHBIC 0KHJTaeMbI€ PE3YJIbTAThI; OIIEHU- [pAa3JIMYHBIM THIIaM 3a]
CIOCOOBI UX BaeT MPEI0KECHHBIE CIIOCOOBI ¢ Bnaners: Ilpu of
pelieHus, UICX0Asl | TOYKHU 3pEHHS COOTBETCTBUS LIeJIH MH(GOPMAaLUU OTINYAE
u3 MIPOCKTA; 0T MHEHUH, HHTEPI]
JIEUCTBYIOIIUX YK-2.3. [Inanupyer peanu3anuio [OIEHOK, (Qopmupye
MPaBOBBIX 3a/1a4y B 30HE CBOEH CTBEHHbIE MHEHHUS U
HOPM, OTBETCTBEHHOCTH C YUYETOM UME- |[HHUsI, apryMEHTUpPYE
UMEIOIINXCSA IOIIMUXCSL PECYPCOB U OTpaHuye-  [BBIBOJIbI U TOUKY 3pEH|
pPECYPCOB U Orpa- HUH, TEHCTBYIONINX IMPAaBOBBIX
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HUYEHUI

HOPM;
VK-2.4. BrlnoiHsgeT 3a1a4u B 30HE
CBOCH OTBETCTBEHHOCTH B COOT-
BETCTBUH C 3aIJITAHUPOBAHHBIMU
pe3ysiabTaTaMu U TOUYKaMH KOH-
TPOJIsA, TPU HEOOXOIUMOCTH KOP-
PEKTUPYET CIIOCOOBI pelIeHUs 3a-
nau;

VK-2.5. IlpencraBnsier pe3yibTa-
ThI ITPOEKTA, MPEJIAraeT BO3MOX-
HOCTHU MX HCIIOJb30BaHUS U/UIU
COBEPIICHCTBOBAHMSI.

I1K -3 FOTOBHOCTBIO IIPU-
MEHSTh Ha NIPaKTHKE
pogeccnoHaIbHbIE
BHAHMS TEOPUH U Me-
TOJI0B (pU3MUYECKUX

FICCJIEIOBAHUI

[TK-3.1. IlonnMaeT puszndeckue
OCHOBBI METO/IOB M CPEJCTBA Ipe-
oOpa3oBaHus HHPOpPMAIHH, 0OMe-
Ha UH(popMaIel Ha pacCTOSIHUU C
MIOMOIIBIO PAJHOAIIEKTPOHHBIX
CPEICTB U TEXHOJIOTHH.

I1K-3.2. Braneer meronoaorueit
MaTEeMaTHYECKOro MOJICIIUPOBAHUS
(¢u3HYECKUX MPOLIECCOB U 0OBEK-
TOB Ha 0a3e Kak CTaHJIapTHBIX Ma-
KETOB aBTOMaTH3MPOBAHHOTO IIPO-
eKTHUPOBAHUSA U UCCIIEJOBAHUH, TaK
¥ CaMOCTOSITEIIHHO CO3/TaBaeMbIX
OPUTHHAIIBHBIX POTPaMM.
[1K-3.3. IIpumensieT uudppoByIo
TEXHHUKY MPH 00pabOoTKe JTaHHBIX
IpU COOJIIOJIEHUN OCHOBHBIX Tpe-
OoBaHM HHPOPMALIMOHHOM Oe3-
OITaCHOCTH.

I1K-3.4. IIpumMeHsieT cOBpeMEHHbBIE
UH(OPMAaLMOHHBIE CPEICTBA IPU
MOJITOTOBKE JIAHHBIX TPU COCTAB-
JIeHUH 0030pOB, OTYETOB U Hayy-
HBIX IyOJIHKaIHi.

Bmagers: meTomamMu
JeHus1, 0TOopa 1 00H
HUS PA3IUYHBIX MET
MpOBeICHHS pU3HYC
HCCJICIOBaHUM.
YMeTh: OCMBICIICHH(
paTh Hay4YHBIA METO)
BeJleHUs (PU3NYECKH
CIICJOBAHUIA.

3HaTh: CIIOCOOBI O

HaXO0X:
eInHe-

DJIOB

CKHX

BBIOU-
T IIPO-

X HUC-

enee-

HUS BUOB U THIOB Iipodec:

CHOHAJILHBIX 3a/7a4,
METOABI UX pemeHm
pOBECHUH (PU3UYE
HACCIEeI0BaHuN

0 TAKKC
Ipu
CKHX

4.2. Copep:xanmve TUCUMILIMHBI (MOXYJIS)

Bgenenue. KOHI[CHCHpOBaHHOC COCTOSIHHE BemiecTBa. Buabl KOHACHCUPOBAHHOI'O COCTO-

aHus. TBepnple Temna, )KUIKOCTH U aMopdHble Tena. CTpyKTypa TBEPABIX TN, KUIKOCTEH U
amopdubIx Ten. Kpucramisl. MOHOKpHUCTAIIIBI M MOTUKPUCTAIIIMYECKUE BELIECTBA.
CuMMeTpHYecKHe M CTallMOHApHbBIE COCTOSIHMSI KPHUCTAUIOB. AnuabaTWdecKuil MpPHUHIIMUIL
ITpocTpancTBeHHas pemierka kpucramioB. Hanpasnenus B kpuctaine. Munekcsl Munepa.
OCHOBHBIE TUITBI KPUCTAUTMYECKUX pemieTok. Sueitka Burnepa — 3eiitiia. OOpaTHas pemnieTka
KpUCTAJIIOB. TpaHCIAIMOHHAs CUMMETPUS KPUCTAIIIIOB.

OCHOBBI 30HHOM TEOPUU TBEPJIBIX TEIL.

OOHOAIEKTPOHHBIE COCTOSIHUS B KpUCTA/IE. DJIEKTPOH B NEpUOAUYECKOM mosie. DyHKIuU
broxa. CBolicTBa BOJIHOBOIO BEKTOpa 3JEKTpOHa B Kpuctaye. KBazunmmyinbsc. 30Hbl bpui-
mtosHa U noBepxHocTh depmu. DHeprus depmu DHepreTudyeckue 30Hbl. MeTallbl, TU3JIEK-
TPUKH U MOITYHIPOBOJHUKH. DPPEeKTHUBHAA Macca d1eKTpoHa. CTaTUCTHKA 3JIEKTPOHOB B TBEp-
apix Tenax. @yHkuuu pacnpenenenus Oepmu. XuMUYECKUM IOTEHINAIL.

JledexThl B TBEpIBIX TENAX.

Knaccugukarus nedgexrtos. TertoBsie Toueunsie aedektol. Jepextsr no penkemnto. [edek-
Tol 110 [HIorTku. ucnokanuu. KpaeBblie 1 BUHTOBBIE JUCIIOKALIUN.

DIEKTPUUECKHUE CBOMCTBA TBEPABIX TEI.
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[Ipumecu. JIoHOpHBIE M aKLENTOPHBIE TPUMECH. DHEPreTUUYECKUE YPOBHU MPHUMECHBIX aTO-
MOB B KpucTajie. HepaBHOBeCHbIE 3J€KTPOHBI U AbIpKH. PaccesHust HocuTeneit 3apsiaa, mpo-
BOJUMOCTh M KUHETUYECKHE CBOMCTBA METAJUIOB, TU3JIEKTPUKOB U MOJIYIIPOBOIHUKOB.
OnekTpoH — DOHOHHOE B3aUMO/ICICTBHE.

®ononbl. UMnynsc @oHOHA. AKycTHYECKHME M onThuYeckue (oHOHBI. [lma3MeHHBbIE BOJIHBI,
ruta3Monbl. KongeHcanum 6030H0B. CBEpXTEKYydeCTh.

[IpocTpaHcTBEHHAs UCEPCUs U IPOXOKACHUE CBETA Yepe3 KPUCTAILI.

BzaumopeiictBue cBeta ¢ KpHUCTAJUIMYECKOM pelIeTKOM, mojsipoHbl. [lonspon ®penuxa.
DddekTuBHas Macca mojsipoHa. DkcuToHbl Ppenkens u Banbe. [lomspuron. OnTtudeckue
CBOMCTBa METAJIOB, IUAJIEKTPUKOB U MOJYNPOBOAHUKOB. [I0OBEpXHOCTHBIE COCTOSIHUS HJICK-
TpoHOB. COCTOSIHUSI 3JIEKTPOHOB B CTPYKTYpax C MOHMKEHHON pa3MEpPHOCThIO

5. Oo0pa3oBaTe/IbHbIe TEXHOJOTHH

[Tpu npoBeaeHUN ayAUTOPHBIX 3aHATHI U OpraHU3alMd CAaMOCTOSATEIbHON pabOThI CTYIEH-
TOB HMCIIOJIb3YIOTCSI 00pa30BaTebHbIE TEXHOJOTUH /ISl pealu3alii KOMIETEHTHOCTHOIO MO
X0Jla C MCMOJB30BAHUEM B y4eOHOM IPOIIECCE aKTHBHBIX W MHTEPAKTHBHBIX (HOpM IpoBese-
HUS 3aHATUHM B BUJIE KOMIIBIOTEPHBIX CUMYJIALIUHN, AE€TIOBBIX U POJIEBBIX UIP, Pa300p KOHKpET-
HBIX CUTYAallMi, ICUXOJOTHYECKUE U UHBIE TPEHUHIY, MO3TOBBIE IITYPMBI [P U3Y4YECHHUH BIIU-
SIHUS HJIEKTPOMArHUTHBIX BOJIH Ha YeJIOBEKaA C 11eJb0 ((OPMUPOBAHUS U PA3BUTHS ITPOdheccHo-
HaJIbHBIX HAaBBIKOB CTYJICHTOB.

6. Ilepeyenn pecypcoB HH(OPMALIMOHHO-TEJEKOMMYHHKAIMOHHOI ceTn «AHTEepHET», He-
00X0AUMBIX /IJIS OCBOCHUS AUCHHUILINHBI (MOLYJI51)

Ha3zBanue pecypca CcebLika/gocTyn
DJekTpoHHas OHOIMOTeKa OHIaH «EauHOe OKHO K http://window.edu.ru
00pa3oBaTEIILHBIM pecypcam
«O6pazoBaTenbHbIi pecypc Poccum http://school-collection.edu.ru
denepanbHbIil 00pa30BaTEIbHBIA MOPTAT: YUPEIK/Ie- http://www.edu.ru
HUs, iporpammel, craiaaptsl, BY3b1, tectol EI'D, THA
denepanbHbI LCHTP UH(OpPMAIIMOHHO- http://fcior.edu.ru
oOpa3oBatenbHBIX pecypcoB (PLIMOP)
Pycckast BupTyasibHas On0JnoTeKa http://rvb.ru
ExenenenbHUK Hayku U obOpasoBanus FOra Poccum http://old.rsue.ru/Academy/Archi
«AKaJIeMHsD» s/Index.htm
Hayunas snektpoHHast 6ubaroreka «e-Libraryy http://elibrary.ru/defaultx.asp
DnekTpoHHO-0nbmoTeuHas cucrema IPRbooks http://www.iprbookshop.ru
DNEKTPOHHO-CIIPAaBOYHAsl CHCTEMa JIOKYMEHTOB B http://www.informio.ru
cthepe obpazoBanust «MHGOpMHOY
HudopmanmonHo-npaBoBasi cucrema «Koucynbrant- |CeTeBass Bepcus, IOCTYIIHA CO B
TLTIOC) KOMITBIOTEPOB B KOPIIOPATUBHOM Cf
Nurl'y
DIeKTpOHHO-0MOIoTeuHas cuctema «tOpai» https://www.biblio-online.ru
DopMbI TEKYIETO KOHTPOJISI
7. Pabora y 1ocku; KOHTPOJIBHBIE, CAMOCTOSTEIbHBIE PadoThl. Jlonmyck k mabopaTopHoil paboTe u 3amuTa
oT4yeTa.
8 DopMa NPOMEKYTOYHOT0 KOHTPOJIA - 3a4ET

Pa3paborumk: cr.npenogasaresb kadenpol «®Pusuka» - barerkes M. b.
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