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AHHOTANMA

[Ipemyaraemplii ceMUMHap OpPUEHTUPOBAH Ha CTYAEHTOB-IKCIIEPUMEHTATOPOB U SBISACTCS JOIOJIHUTEIIBHBIM
MU U3yYEHUH TUCUMIUIMH (U3KMKH TBepAoro Tena. CeMHHAp MO3BOJIUT coOpaTh paHee MOyuyeHHbIC 3HAHUS
BMECTE U BBISIBUTH U BOCIIOJHUTH BO3MOXKHBIE NTPOOEITBI B TOHUMAaHUH 3P (EKTOB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

[Ipemyaraemplif  ceMHHap OpPHEHTUPOBAaH Ha  CTYIAEHTOB-3KCIEPUMEHTATOPOB U SIBIIAETCS
JOMOJTHUTEIBHBIM TPU HM3YYCHUH IUCHUIUIMH (U3UKK TBEpAOro Tena. W3noxeHue OrpaHuyeHo
CPaBHMTEJIFHO NMPOCTON MaTeMaTHKOM M TpeOyeT 3HaHHs M3YUYEHHBIX paHee Ha Kadeape NUCLUILIMH B

paMKax CTaHAApTHOT'O Kypca.

33]13‘[1/[ JAUCHUIIINHBI

HanomHuTB cTyneHTaM OCHOBHBIE MOHATHUS U UAEU B 001acTh (PU3MKH TBEPIOTO Tela, C TOCTAHOBKON
3aj1a4 ¥ MOJX0/IaMH K uX perieHusiM. CeMHuHap MO3BOJIMUT cOOpaTh paHee MOMyYeHHbIE 3HAHUS BMECTE U
BBISIBUTH U BOCIIOJIHUTH BO3MOXKHBIE ITP0o0Oeibl B HoHuManuu 3¢ ¢extoB. Kpome Toro, npennomnaraercs,
YTO MPOCIYIIaB 3TOT KYpC, CTYI€HThI CMOI'YT YUTATh ¥ IOHUMATh TEKYLIYIO HAyYHYI0 [IEPUOAUKY.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATbLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacT (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeer nipeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-3 Cnioco6en BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHoN
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, MpelaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-4 CriocoOeH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemiarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBaTh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH




U3y4acMbIX SBJICHUH U MPONECCOB, CUCTeMHO  |ITK-1.3 CrocoGeH NPUMEHSATh TEOpETHYECKHE W (WIIH)
AHAJIM3UPOBATh HAYYHBIC Hp06J'IeMI>I, noJIy4darb OKCIICPUMCHTAJIbHBIC MCTOABI I/ICCJ'Ie):[OBaHI/Iﬁ K KOHKpCTHOf?I
HOBBIC HAYyYHBIC PE3YJIbTAThI HayIIHOP'I 3aJa4yec u HUHTCPIPETUPOBATH IMOJIYYCHHBIC
pe3ynbTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATh:
- 4TO TAaKO€ pa3peIIeHHBIE U 3alpelIeHHbIC 30HbI YHEPTUH;
- YTO TaKoe KBa3UMMITYJbC, TOBEpXHOCTh Depmu, dddhexkTuBHAs Macca;
- YTO TaKOe KBa3W4acTHIA, ¥, B YACTHOCTH, 3JICKTPOH U JIBIPKa;
- 3HaTh BUJI TOBepxHOCTH DepMHu ISl TUITHYHBIX METAIIJIOB,;
- 3HaTh COHHYIO CTPYKTYPY TUITUYHBIX ITOJIYIPOBOJAHUKOB
YMETh!
paccuuTarh 30HHYIO CTPYKTYPY B IPOCTEHIINX NPUOTIKEHUSIX (C1a00i U CHIIBHOMU CBSI3H);
BBIBOJIUTH TEMIIEPATYPHYIO 3aBUCUMOCTH KOHIIEHTPALIMKA HOCUTENIEH B OTYIIPOBOJHUKAX;
3amMcarb TaMAJIBTOHUAH JUISI JJIEKTPOHA B MPUOIKeHUN 3PPEKTUBHOIN MaCChI;
perark 3a1a4y Mo TeMe Kypcea.
BIIA/ICTh:
MeToJaMu petieHus ypaBHeHus lpenuHrepa B mpoCTEHIINX CITydasix;
METO/IaMH pacyueTa 30HHOW CTPYKTYPbI UIsl MOJCIIbHBIX 3a/1a4.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTsr pabora

Ilonsarue o KOHACHCUPOBAHHLBIX CpClax.

5 10
CuMMeTpusi KPUCTAIIIOB

Cuntes ®ypbe Kak MeTOJ aHajIu3a
aTOMHOM CTPYKTYpBbI KpHCTaJUIOB.
PaznoxeHue 3JIEKTPOHHON IUIOTHOCTU B
TpexmepHsbli psg Oypbe. Dransl aHanu3a
) HEU3BECTHOU CTPYKTYpBHI. 5 10
[TocnenoBarenbsHOCTh MIPUMEHECHHS
pa3IMYHbIX cXeM CBHEMKHU npu
OIpECICHUN CHHTOHNH, peleTKn bpase,
TOYEYHOM M NPOCTPAHCTBEHHOU TIpyIil,
YHCJIa aTOMOB B 3JIEMEHTApHOH STYEHKHU

Metoasl  CUIBHOM  CBSI3U.  3OHHAA
CTPYKTypa KJIACCHYECKUX
3 MOy IPOBOTHUKOB. DHepreTuyeckue 5 10
CHEKTPhl METAJIOB M  TOBEPXHOCTh
Depmu

CraTucTHKa ODJEKTPOHOB M [BIPOK B
MOy TIPOBOTHUKAX. Pacnipenenenue
depmu-/lupaxa, a¢dexTuBHAS
IUIOTHOCTh COCTOSIHUI B 30HaX. YPOBEHb
depmu B COOCTBEHHOM TOJYIPOBOIHHUKE
U B JITHPOBAHHBIX ITOIYITPOBOIHUKAX




[lepexon MeTann-u30J4TOp B CLIEHAPUU
AHJnepcoHa. Unrepdhepenunonnas
5 KBaHTOBAs ToTpaBKa (cmabas 5 10
JIOKAJTU3ALHS). ITepexon
MeTaJlJI-U30JIATOP B CLICHApUU
AHnepcoHa
TepmonuHamuka CBEPXIPOBOJHUKOB.
@yHKIIMOHAT I'un30Oypra-Jlangay.
6 Teopun I'mu3Oypra-Jlangay v OCHOBHBIC 5 10
3agaun. CepxnpoBoaHukd 1 u 2 pona.
Buxpu AGpuxocoBa. dusnka BUXPEBOTO
COCTOSIHUSI CBEPXIIPOBOIHUKOB 2 poza
Nroro yacos 30 60
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (OceHnwii)
1. ITonsiTue 0 KOHIEHCUPOBAaHHBIX cpenax. CUMMETpHs KPHCTAIIIOB

Tunsl KOHIEHCHPOBAHHBIX cpell. KpucTaiuibl, KUIKOCTH, aMOp(hHOE COCTOSIHUE, KHUJIKUE KPUCTAILIH,
IUIacTU4ECKHe (POTALMOHHBIE) KPUCTAIIIBL. THUITBI MEXKAaTOMHBIX U MEKMOJICKYJIAPHBIX CBA3EH

TpaHCHsAMOHHAs CcHUMMETpUsl KpucTauioB. Kpucramnmdeckas pemérka, pelmeTrku bpase.
[TpocTpancTBeHHBIE TpyNIbl cUMMeTpuH. Kinaccudukarus KpucTaIMIecKiX CUCTEM (CHHTOHHH).

2. Cunte3 Dypbe Kak METOJ aHAIM3a aTOMHOM CTPYKTYpHI KpHCTaJIOB. PasnokeHne aneKTpoHHON
IUIOTHOCTH B  TpexMepHbli psix  Dypbe. rambsl aHamu3a HEM3BECTHOH  CTPYKTYPBI
[locnenoBarenbHOCTh IPUMEHEHUS PA3JIMYHBIX CXEM CHEMKHU IIPHU OIPEAEICHUN CUHIOHUHU, PELIETKU
Bpage, ToueyHON 1 IPOCTPAHCTBEHHON I'PYTIII, YUCJIa aTOMOB B DJIEMEHTAPHOH STYEHKH

Cunre3 ®ypbe, KaK METOJ aHAJIHM3a aTOMHOW CTPYKTYPHI KPUCTAJUIOB. Pa3iokeHne 31eKTpOHHOM
IUIOTHOCTH B TpEeXMEpHBI psin Dypbe, CTPYyKTypHBIE aMIUIMTYIbl Kak Kod(pQUIMEHTH psna.
OOparHasi pemieTka, Beca Y3JIOB, I'€OMETpUYECKHH 00pa3 pasznoxkeHuss Dypbe. DTambl aHaIM3a
HEM3BECTHON CTPYKTyphl. [locinenoBarenbHOCTE NPUMEHEHUS pPA3IUYHBIX CXEM CBEMKH IIpH
OIIpeCTICHUN CHHTOHUH, pemeTkn bpaBe, TOUeUHON M MPOCTPaHCTBEHHOM TPYIII, YHCIIa aTOMOB B
ANIEMEHTApHOH SYeHKU. DKCIIEpUMEHTAIbHBIC U PACUETHBIE METObI OTPEIeNICHHUS KOOPIUHAT aTOMOB
B sdyeiike. Merog mnpo6 u omubok. Cunte3 llarrepcona. Cunres @ypwe. 3amaun aHainza
METANIMYECKUX cucteM. Mpentuduranus ¢a3oBbix oOnacTeid Ha JguarpaMMax COCTOSHUS.
VYnopsigoueHne TBEpAbIX PaCTBOPOB.

3. Metonsl cuiIbHOH CBsI3U. 30HHASI CTPYKTYpa KJIACCHUECKUX MOIYHPOBOAHUKOB. DHEPreTHUECKUE
CIIEKTPbl METAJIJIOB U IIOBEPXHOCTh Depmu

Merton cunbHOW cBsi3u. CXeMbl PaCIIMPEHHBIX, MPUBEJCHHBIX M TOBTOPSIOIIMXCS 30H. 30HHAs
Teopusi. Mertamipl, TOJYNPOBOJHHUKH, AMANEKTPUKH. 3O0HHAs CTPYKTypa  KIAcCHYECKUX
HOJTyIpPOBOAHUKOB. CHIEKTp BOIM3M IKCTPEMYMOB 30H. DJIEKTPOHBI M JIBIPKH B MOIYIPOBOAHUKAX.
Hesbipoxnennas 30Ha 1 3¢ pexTuBHast Macca. MHOTOIOITUHHOCTE. BBIPOXKIEHHOCTH 30H Ha MIpUMEpe
30H JIETKUX M TSKEIBIX IBIPOK. DHEPreTHYeCKHe CIEKTPhl METAJUIOB U MOBepXHOCTh PDepmu.
[Toctpoenue nosepxuoctu Pepmu MetonoM [apprcona Ha mpuMepe MPOCTON KBAJAPATHOW pEelIeTKU
s AByMepHoro ciydas. OOmue cBeAeHUs O BIUSHMM HA CHEKTP 3JIEKTPOH-JIEKTPOHHOTO
B3auMozielcTBUS (Teopus HepMU-KUIKOCTH) U (OHOHOB (TONIIPOHHBIN 3 deKT).




4. CrartucThKa D3JEKTPOHOB M JABIPOK B MOJyNpoBoAHUKax. Pacmpenenenue ®epmu-upaxa,
3¢ QeKTUBHAS UIOTHOCTh COCTOSIHUHN B 30HaX. YpoBeHb DdepmMu B COOCTBEHHOM MOJIYIPOBOIHHUKE U B
JIETUPOBAHHBIX MOTYIPOBOJHUKAX

CrarucTuka 3JEKTPOHOB M JBIPOK B NOJIYNPOBOAHMKAX. PacmpeneneHre KBaHTOBBIX COCTOSIHUN B
30Hax, pacmpenenenue @Depmu-lupaka, 3(dexkTuBHAs IIOTHOCT COCTOSIHMA B 30HAX,
KOHIIEHTpAIUsl HOCUTENEW B BBIPOKICHHBIX M HEBBIPOXKIACHHBIX MOIYNPOBOAHUKAX, KOHIEHTPALIHA
SNIEKTPOHOB U JBIPOK Ha JIOKAIBHBIX YPOBHAX. YpoBeHb depmu B COOCTBEHHOM MOIYIPOBOIHHKE U B
JIETUPOBAHHBIX MMOITYIIPOBOJHUKAX. SIBIEHUS B KOHTAKTaX, KOHTAKTHAs pa3HOCTH [TOTEHIIHAJIOB.

5. Ilepexon Metamn-uzonarop B cueHapuu AHaepcoHa. MHTepdepeHIMOHHAs KBAaHTOBAasl MOMpPaBKa
(cnabast nokanm3anus). [lepexon MeTamn-u30a9Top B cLieHapuu AHIEpCOHa

[Monsatne o (¢azoBoM mepexome AHAEPCOHA B Pa3yNoOpPSJOYCHHON DIIEKTPOHHOW CHCTEME.
PacruibiBaHre BOJIHOBOTO NakKeTa Ha pa3HBIX MacmTabax BpeMeH, AJWHA JIOKAIM3AaLUUd U ee
MoBeJicHre BONM3M TIOpora MOJIBMXKHOCTH. HemnpepbiBHBI (a3oBbIii mepexol. MHOTOKpaTHOE
KOTepeHTHOEe paccesHue, 3(P(eKT KOrepeHTHOro paccesHUs Has3aja Ul CBETa, KIACCHYECKUe
sKkcriepuMenTsl Bonbha Mappeta u ap. KBasukiaccudyeckuii moaxox K MHOTOKPaTHOMY pacCesHHIO
B IEKTPOHHOU CUCTEME. Poinb CaMOIIepECEKarOIINXCS TPacKTOpHH, aprymMeHT
Jlapkuna-XwmenpHunkoro. JlnmuHa c6os  daszpl. Oxcrnepumentsl [lapBuna-lllapsuna. Crnabas
AHTHUJIOKAJIN3ALHs], CBSA3b CO CIMHOM U CTaTUCTHKOHN (pepMHOHOB.

6. TepmoauHamuka CBEPXIIPOBOJHUKOB. D yHKIHOHAI I'mu3oypra-Jlannay. Teopun
I'uu30ypra-Jlangay u ocHoBHBIE 3aaun. CBepxnpoBoguuku 1 u 2 poxa. Buxpu Abpukocosa. Ousnka
BUXPEBOI'0 COCTOSHUS CBEPXIIPOBOIHUKOB 2 pojia

TepmonuHamuka cBepXIpoBogHUKoB. Da3zoBas [auarpaMMa CBEPXIIPOBOMSLIETO  COCTOSHUS.
TepMmonrHamMHUecKHe MOTEHIMANIBI B OKPECTHOCTU CBepxmpoBoasmero nepexoaa. [lepexonst 1 u 2
pona. CepxmpoBosiiasi BoJdHoBas GyHKus u QyHKuoHan ['ma30ypra-Jlanmay. BeiBox ypaBHeHUi
I'm36ypra-Jlannay. ['panuunbie ycnoBus W TpagdeHTHAsT MHBAPHUAHTHOCTH. D¢ ¢ekT OIM30CTH Ha
IpaHulle C HOpMajbHBIM MeTailioM. Kputndeckoe 1oje M TOK TOHKOHM IUIEHKU. DHEprusi rpaHUIIbI
paszena HOPMaJIbHOTO U CBEPXIPOBOJSILErO cocTosiHUA. CBepXnpoBOnHUKHU | 1 2 pona. YpaBHEeHUE
U CTPYKTypa BuXps AOpukocoBa. B3zanmonelicteue Buxpeir AOprkocoa. HeoOpaTiMbIii MarHUTHBIIHA
MOMEHT CBEPXIIPOBOJHMKA 2 pOAa B CMEUIAHHOM COCTOSHUMW. [InHHMHT. Kpun u pexum TeueHus
IIOTOKA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

VYueOHast aymuTopus, 10CKa, MEAUAIIPOEKTOP, SKPaH.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. ®usuka tBepmoro tena [Texcr] : B 2 1. T. 1 / H. AmkpodT, H. Mepmus ; niep. ¢ anr. A. C.
Muxaiinosa ; mox pen. M. U. Karanoa .— M. : Mup, 1979 — 399 c.
2. ®usuka tBepuoro tena [Teker] : B 2 1. T. 2 : [y4e0. mocoOue mst By3oB] / H. Amkpodt, H. Mepmun
; mep. ¢ anr. K. WM. Kyrena, A. C. Muxaiinosa ; nog pea. M. U. Karanosa .— M. : Mup, 1979 .— 424
c.
3. BeneHue B Teoputo momynpoBogHUKOB [Tekcr] : yue6. mocobue s By3oB / A. . Aacenbm .— 2-¢
u3J., Aom. u nepepad. — M. : Hayka, 1978 .— 615 c.

JomnonHurensHas aureparypa

1. Paccestane HocuTenel Toka B MeTasiax u nonynpoBoanukax [Tekct]/B. @. 'antmaxep, U. b.
JleBuncon, -M., Hayka, 1984

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)



http://issp3.issp.ac.ru/kafedra/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[Ipesenrauus B popmare PPT umm PDF.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryaeHT, W3ydalImuid JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIAQJETh OONIUM TMOHSTHHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHus NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpPEAENEHUS U TOHATHSA,
YMETh IPUMEHSATH MOy9YCHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 33714,

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], IMPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeajaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

— TIOATOTOBKY K BBITIOJTHEHHIO 3aJaHHUI MPOMEKYyTOUHOM aTTeCTalru.

[Mokazarenem BiajeHUs MaTEpUAIOM CIYKUT YMeHHE Oe3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JUCITUILIUHEL.

BaxxHo 10OWTHCS MMOHMMaHMs U3y4yaeMOro mMarepuala, a He MEXaHHYeCKOro ero 3armomuHaHus. [lpu
3aTPYNHEHUW W3YYCHHsI OTACIBHBIX TEM, BOIIPOCOB CIEIyeT OOpamarhCsd 3a KOHCYJIBTAIUSIMHU K
MIpenoaBaTesio.

Bo3moxkeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 337ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa NepCIeKTUBHBIX TEXHOJIOTUI: 3JICKTPOHMKA U KBAHTOBBIC TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QU3MKU TBEPIOTO Tela

Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, (GopMBI IPOMEKYTOUHOH aTrTecTanuu: 3 (OceHHUH) - 3ader

PaszpatGoTunk: A.D. llleBuyH, kaHA. (HU3.-MaT. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeer npeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-3 CniocoGen BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00nactu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-4 Crioco0eH ycIieniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJbTrara v [IpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-5 CriocoOeH 1 roTOB K MOBBIIIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJICKTHBOM B c(hepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCUOHAIBHBIC M KYJIBTYPHBIC Pa3In4us

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAyYHbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

IIK-1.1 CrocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHUN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccroHambHON
IEITEILHOCTH

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC N3YUYCHUA JUCIIUITIIMHBL «CCMI/IHap 110 (I)I/I3I/IK€ TBCPAOIO TCIIa» 06yqa10m1/1171051 JOJIKCH:

3HAThb:

- 4TO TaKO€ pa3pelleHHbIC U 3allpelICHHbIC 30HbI SHEPIUH;
- YTO TaKoe KBa3UMMITYJIbC, TOBEPXHOCTh Depmu, dddhekTuBHAs Macca;
- 9TO TaKO€ KBa3MYaCTHIIA, U, B YACTHOCTH, DJICKTPOH U JIBIPKA;

- 3HaTh BUJI OBepXHOCTU PepMu JUIsi THIIMYHBIX METAJLIOB;

- 3HaTh COHHYIO CTPYKTYPY THITMYHBIX MOJTYIPOBOTHHKOB

yMeTh:

paccuuTarh 30HHYIO CTPYKTYPY B IPOCTEHIINX NPUOIIKEHUSIX (C1a00i U CHIIBHOMU CBSI3N);
BBIBOAUTH TEMIIEPATYPHYIO 3aBUCUMOCTb KOHLEHTPAL[MY HOCUTEJIEH B IIOIYIIPOBOJHUKAX;
3amMcarb TaMAJIBTOHUAH JUISI JJIEKTPOHA B MPUOIKeHnN 3PPEKTUBHOIN MaCCHI;

pemars 3a/1a4u 1o TeMe Kypca.
BJIA/IeTh:




METONAMM pelLlIeHUs ypaBHeHUs LlIpeaunrepa B IpOCTEHIINX ClIydasix;
METOJaMH pacdyeTa 30HHOM CTPYKTYPBI A MOJENBHBIX 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0
He nmpexycmorpeHo.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:

1. Ilepedncnure OCHOBHbBIE THUIIBI KOHJEHCUPOBAHHBIX CPEll, YKa3aB UX OTIIMYMSL.
2. Kakue nopsiaku oceil CHMMETPHUH MOTYT PEaIN30BBIBATHCS B KpUCTAJIAX?
3.Uro Takoe AbIpKa B MOIYIPOBOAHUKE?

4.OnexTpoHHas 30Ha TepMaHusl.

5. PaccrosHue mexny ypoBHsamu Jlannaay.

[IprMepbl KOHTPOJIBHBIX 33JaHUN:

1. BbUUCINTE LUKIOTPOHHYIO MacCy OJIEKTPOHOB, MCHONB3YyS (OpMyly, CBSI3BIBAIOIIYIO
LUKJIOTPOHHYIO MacCy M IJIOIAAb CEYEHUS M303HEPTETHUECKON TOBEPXHOCTH.

2. HaiiTy 3aBUCHMOCTb JaBIECHHSI OT KOHLEHTPALUN MIEKTPOHHOIO Ta3a, MOAYNHSIOMIETOCS CTaTHCTUKE
®epmu-/lupaka npu HyJIEBOK TEMIIEPATypE.

3. B omHOMEpHOM ciydae YCTaHOBHTH CB3b ummyiabca Pepmu pF m KoHLIEHTpanuu CBOOOJHBIX
IEKTPOHOB N.

4. OnpenenuTb SHEPreTUUECKUN CIEKTP 3JICKTPOHOB B NMPHOIMKEHUN CHIBLHOM CBA3HM Ul MPOCTOM
KBaJPATHOU PELIECTKU.

5. HaiiTn cBSI3pb KOMIIOHEHT UMKIOTPOHHOH W A(QEKTUBHOW Macc B cily4yae KBaJIpPaTUIHOTO
AHU30TPOITHOTO 3aKOHA IUCTIEPCHH € = px2/2mx + py2/2my + pz2/2mz.

Kpurepun oneHuBaHus
Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MNpOorpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATH UX Ha MPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHUAMN.
Ouenka ommyHO 8§ 06amios - BBICTaBJIETCS CTYAEHTY, II0Ka3aBLIEMY BCECTOPOHHMUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyUYCHHBIC 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6ajioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT MPUMEHTh MOJIyYEHHbIE 3HaHHUS Ha MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ymOBIETBOPUTENbHO 4 Oaiia - BBICTABIAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
Pa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHs JOrMYECKON M0CIe0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE ISl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



OueHka yIOBIETBOPUTEIBHO 3 Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBATEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ci1abo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMH IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajlia - BHICTABISICTCS CTY/ICHTY, KOTOPBIH HE 3HAeT OOJIBbIIEH YacTH
OCHOBHOTO COJep)XaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aim - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiie omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

3ader mpoBoAMTCS B YCTHOH (opme mo OmieraMm. B kaxkaom OwiieTe MpencTaBlIEHO TEOPETUYECKHI
BONpOC W 3amada. [lpu mpoBeneHmm 3adera oOywaromemycst mnpegocraBisiercs 30 MUHYT Ha
noarotoBky. Onpoc 00y4aromerocst He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOI0 Jaca.



