degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: CemuHap 1o ¢pu3MKe TBEPIOTO Tela
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa QU3NKU TBEPIOTO TeNa

Kypc: 2

KBau(pukanus: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUN) - 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrtaBui: A.D. llleBuyH, kaHA. (HU3.-MaT. HAYK

[Iporpamma obcyxneHa Ha 3aceanuu kadenpsl pusuku Teepaoro tema 09.06.2021



AHHOTANMA

[Ipemyaraemplii ceMMHap OPUEHTUPOBAH Ha CTYAECHTOB-IKCIIEPUMEHTATOPOB U SIBJSAETCS AOIOIHUTEIBHBIM
MU U3yYEHUH TUCHMIUIMH (U3HMKH TBephoro Tena. CeMHHAp MO3BOJIUT cOOpaTh paHee MOJyuYeHHbIEC 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
JOMOTHUTEIBHBIM TPH HM3YYEHHH IUCUUIUIMH (U3WKA TBEpAOTO Tena. M3nokeHue OrpaHnyeHo
CPaBHMTEJIFHO MPOCTON MaTeMaTHKON M TpeOyeT 3HaHUs M3YyUYEHHBIX paHee Ha Kadeape ITUCLUILUIMH B

paMKax CTaHAApTHOT'O Kypca.

33]13‘[1/[ JAUCHUIIINHBI

HanomHUTB cTyneHTaM OCHOBHBIC MOHATHUS U UACH B 00JACTH (PU3UKHU TBEPAOIO TeJa, C IOCTaHOBKOM
3aj1a4 ¥ MOAXO0/laMH K uX perreHusiM. CeMHHap MO3BOJIUT coOpaTh paHee MOITyuYeHHbIE 3HAaHUS BMECTE
BBISIBUTH U BOCIIOJIHUTH BO3MOXKHBIE MPOOebl B moHUMaHuH 3¢ dexro. Kpome Toro, mpenmnonaraercs,
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 3HaeTr © CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HAHUS B 00JacT (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

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 NmeeT 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 aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
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 CrnocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
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 CrpeMurcss K TOIXYYECHUIO HOBBIX 3HAHHM,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH




M3y4acMbIX SBJICHUH U MPOLECCoB, CUCTEMHO  |[TK-1.3 CrocobGeH NPUMEHSATh TEOPETHYECKHEe W (W)
AHAJIM3UPOBATh HAYYHBIC Hp06J'IeMI>I, noJIy4darb OKCIICPUMCHTAJIbHBIC MCTOABI I/ICCJ‘IG,I[OBaHI/Iﬁ K KOHKpCTHOf?I
HOBBIC HAYyYHBIC PE3YJIbTAThI HayIIHOP'I 3a1a4ye u HUHTCPHPETUPOBATH IOJIYUCHHBIC
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 KOHACHCUPOBAHHBIX Cpcaax.

5 10
CuMMeTpusi KPUCTAIIIOB

Cunte3 ®ypbe Kak METOI aHaau3a
aTOMHOM CTPYKTYpBbI KpHCTaJUIOB.
PaznoxeHue 3JIEKTPOHHON IUIOTHOCTH B
TpexmepHsbli psg Oypbe. Dransl aHanu3a
HEU3BECTHOU CTPYKTYpBHI.
[TocnenoBarenbsHOCTh MIPUMEHECHHS
pa3IMYHbIX cXeM ChEMKHU npu
OIpECICHUN CHHTOHWM, peIIeTKH bpase,
TOYEYHOM M IPOCTPAHCTBEHHOM TIpyIIl,
YHCJIa aTOMOB B 3JIEMEHTApHOH STYEHKHU

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

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




[lepexon MeTann-u3oiATOp B CLEHApUU
AHJnepcoHa. Unrepdhepenunonnas
5 KBaHTOBAs MoTnpaBKa (cnabas 5 10
JIOKAJTU3ALHS). ITepexon
MeTaJlJI-U30JIATOP B CLIEHapuu
AHnepcoHa
TepmonuHamuka CBEPXIPOBOJHUKOB.
@yHKIIMOHAT I'un30Oypra-Jlangay.
6 Teopun ['mu30ypra-Jlannay u OCHOBHEIE 5 10
3agaun. CBepxnpoBogHuku 1 u 2 popa.
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

TpaHcasMOHHas cUMMeETpusi KpucramioB. Kpucrammmueckas pemérka, pemerka bpase.
[TpocTpancTBeHHBIE TpyNIbl cUMMeTpuH. Kinaccudukarus KpucTaIMIecKiX CUCTEM (CHHTOHHH).

2. Cunte3 Dypbe KaKk METOJ] aHAJIU3a aTOMHOW CTPYKTYpbl KPUCTAIIOB. Pa3ioxeHne 31eKTpOHHOM
IUIOTHOCTH B  TpexMepHbli psix  Dypse. Dranmbl aHaiIM3a HEU3BECTHOW  CTPYKTYPBI.
[locnenoBarenbHOCTh IPUMEHEHHS PA3IUYHBIX CXEM CHEMKH IIPU OIIPEACIIEHUN CUHIOHUM, PELETKU
Bpage, ToueyHON 1 IPOCTPAHCTBEHHON I'PYTIII, YUCJIa aTOMOB B DJIEMEHTAPHOH STYEHKH

Cunre3 ®ypbe, KaK METOJ aHAJIM3a aTOMHOW CTPYKTYPBI KPUCTAJUIOB. Pa3iokeHHe 3JIeKTPOHHOM
IUIOTHOCTH B TpexMepHbIi psx Dypwe, CTpyKTypHBIE aMIUIUTYAbl Kak KO3(GQHUIMEHTH psfa.
OOparHasi pemieTka, Beca y3JIOB, reOMETpHYEeCKHid 00pa3 pasznokeHus Dypre. Dtambl aHamm3a
HEM3BECTHOH CTPYKTYphl. [locienoBaTeIbHOCTh NPUMEHEHMS PA3IUYHBIX CXEeM CBEMKH IIpH
OIIpECTICHUN CHHTOHWH, pemeTkn bpaBe, TOUeUHOW M MPOCTPAHCTBEHHOW TPYIII, YHCIAa aTOMOB B
3NIEMEHTApHOH sTYeHKH. DKCIIepUMEHTAIbHbIE M pacyeTHbIE METO/IbI ONIPEETICHUS KOOPHHAT aTOMOB
B sdyeiike. Meroq mpo0 u ommbok. Cunre3 Ilarrepcona. Cunre3 @ypne. 3amaum aHammsza
MeTaMueckux cucteM. Wpentudukanms ¢(azoBeix o0dacTell Ha jauarpamMmax COCTOSHUSL.
VYnopsigoueHne TBEpAbIX PaCTBOPOB.

3. Metonsl cuiIbHOH CBsI3U. 30HHAsI CTPYKTYpa KJIACCHUECKHUX HOITYIPOBOAHUKOB. DHEPIeTHUECKHE
CIIEKTPbl METAJIJIOB U IIOBEPXHOCTh Depmu

Mertox cunbHON cBs3u. CXeMbl PaCIIMPEHHBIX, MPUBEJCHHBIX M TOBTOPSIOIIMXCS 30H. 30HHAS
Teopusi. Mertamibl, TNOMYNPOBOOHHUKH, JMIIEKTPUKH. 30HHAs  CTPYKTypa  KIACCHYECKUX
HOJTYHIPOBOJHUKOB. CHIEKTp BOIM3M HKCTPEMYMOB 30H. DJIEKTPOHBI U ABIPKU B MOIYNPOBOIHUKAX.
Hesbipoxnennas 30Ha u 3exkruBHas Macca. MHOTOJOIMHHOCTG. BBIPOXKAEHHOCTD 30H Ha MIpUMEpe
30H JIETKMX M TSDKENBIX JABIPOK. DHEPreTH4ecKHue CHEeKTPhl METaUIOB M IMOBEepXHOCTh Depmu.
[Toctpoenue nosepxuoctu Pepmu MetonoM [apprcona Ha mpuMepe MPOCTON KBAJAPATHOW pEelIeTKU
s AByMepHoro ciydas. OOmue cBeAeHWs O BIMSHUM Ha CHEKTP 3JIEKTPOH-3IEKTPOHHOIO
B3auMozielcTBUS (Teopus HepMU-KUIKOCTH) U (OHOHOB (TONIIPOHHBIN 3 deKT).



4. CrarucThKa D3JEKTPOHOB W [JBIPOK B MONyNpoBogHHKax. Pacmpenenenne Pepmu-upaka,
3¢ QeKTUBHAS IUIOTHOCTh COCTOSIHUI B 30HaX. YpoBeHb depMu B COOCTBEHHOM HOIYTPOBOIHUKE U B
JIETUPOBAHHBIX MOTYIPOBOJHUKAX

CrarucTuka 3J€KTPOHOB M JBIPOK B IOJNYNPOBOIHUKAX. PacmpeneneHne KBaHTOBBIX COCTOSHUH B
30Hax, pacnpenenenue Depmu-upaka, >PQexTHBHAS IUIOTHOCTh COCTOSHUM B 30HAX,
KOHIICHTpAIMsl HOCUTENEN B BBIPOMKACHHBIX M HEBBIPOXKJIEHHBIX IMOJIYIPOBOJHUKAX, KOHIIEHTPALU
3NIEKTPOHOB U JBIPOK HA JIOKAJBHBIX YPOBHIX. YpoBeHb DepMu B COOCTBEHHOM IOJIYTIPOBOIHUKE U B
JIETUPOBAHHBIX MMOITYIIPOBOJHUKAX. SIBIEHUS B KOHTAKTaX, KOHTAKTHAs pa3HOCTH [TOTEHIIHAJIOB.

5. Ilepexon Metamn-uzonarop B cueHapuu AHzaepcoHa. MHTepdepeHIIMOHHAs KBaHTOBas MOIpaBKa
(cnabast nokanm3anus). [lepexon MeTamn-u30a9Top B cLieHapuu AHIEpCOHa

[Monsatne o dazoBoM miepexojie AHIEPCOHA B Pa3yHOPSJIOUEHHON JIEKTPOHHON CHCTEME.
PacruibiBaHre BOJIHOBOTO MakeTa Ha Pa3HBIX MacIliTa0ax BpEMEH, [JIMHA JIOKAU3aluu U ee
MoBeJicHHe BOJNM3M Topora TOJABMXHOCTU. HemnpepwiBHBIN (a3oBbIil mepexoa. MHOrokparHoe
KOTepeHTHOEe paccesHue, 3(PQeKT KOTepeHTHOro paccesHus Hazaj s CBETa, KIaCCUYECKHE
sKkcriepuMenTsl Bonbha Mappeta u ap. KBasukiaccuueckuil moaxoa K MHOTOKPaTHOMY PacCEsTHUIO
B JNEKTPOHHOU CUCTEME. Posnb CaMOIepeCEKarOIINXCs TPaeKTOpPHUH, aprymMeHT
Jlapkuna-XwmenpHunkoro. JlnuHa c6os  daszel. Oxcnepumentsl [llapeuna-lllapeuna. Cnabas
AHTHUJIOKAJIN3ALHs], CBSA3b CO CIMHOM U CTaTUCTHKOHN (pepMHOHOB.

6. TepmonuHamuka CBEPXITPOBOIHUKOB. D yHKIMOHAI I'mu3oypra-Jlannay. Teopuu
I'uu30ypra-Jlangay u ocHoBHBIE 3aa4un. CBepxnpoBogHukH 1 u 2 poxa. Buxpu AGpukocoBa. Ousmnka
BUXPEBOI'0 COCTOSHUS CBEPXIIPOBOIHUKOB 2 pojia

TepmonuHamuka cBepXIpoBOOHMKOB. Da3zoBas auarpaMma CBEPXIPOBOASILEIO  COCTOSHMUSL.
TepMmonrHamMHUecKHe MOTEHIMANIBI B OKPECTHOCTU CBepxmpoBoasmero nepexoaa. [lepexonst 1 u 2
pona. CepxnpoBoasmiasi BodHoBasi GyHkms u GyHKimonan ['ua3dypra-Jlanaay. BeiBos ypaBHeHHI
I'm36ypra-Jlannay. ['panuunble ycnoBus W TpaJueHTHas HWHBAPUAHTHOCTH. Jddekr Onam3octu Ha
IpaHuIle C HOpMajbHBIM MeTayioM. Kpurudyeckoe 1oje ¥ TOK TOHKOM IUIEHKH. DHEPIus IPaHULIbI
pas3zena HOPMAJIBHOTO U CBEPXIIPOBOISAIIECTO cocTosiHUS. CBepxnpoBoaHuku 1 u 2 pona. YpaBHEHHE
U CTPYKTypa BUXpsl AOpukocoBa. BzaumojeiictBue Buxpeit AdprukocoBa. HeoOpaTuMblii MATHUTHBIH
MOMEHT CBEPXIIPOBOJHHMKA 2 poAa B cMemaHHOM cocTtossHuH. [lunauar. Kpunm 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, W3ydalIui AWCIHILIAHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OONIMM IMOHATHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHHs NUCUUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONMpEAENEHUS M TOHATHA,
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 Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeajaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

— TIOATOTOBKY K BBITIOJTHEHHIO 3aJaHHUI MPOMEKYyTOUHOM aTTeCTalru.

[TokazarenemM BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCITUILIUHEL.

BaxHo 10OUTHCS MOHMMAaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3YYCHHsI OTACIBHBIX TEM, BOIPOCOB CJIEAYyeT OOpamarhCcsd 3a KOHCYJIBTAIUSIMHU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QU3MKU TBEPIOTO Tela

Kypc: 2

kBaTuuKkanus: 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 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

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 NmeeT npeacTaBieHne O 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 aHamu3upoBaTh 3ajady, MJIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
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 CrocobeH TpUMEHSTh 3HaHWS B  0O0NacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
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 CrpeMurcss K TOIXYYEHUIO HOBBIX 3HAHHM,

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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (WIn)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
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. BbUHCIUTE LUKIOTPOHHYIO MacCy OJIEKTPOHOB, HCIONB3YS (OPMYNy, CBSA3BIBAIOLIYIO
LUKJIOTPOHHYIO MacCy M IJIOIAAb CEYEHUS M303HEPTETHUECKON TOBEPXHOCTH.

2. Haiitn 3aBUCMMOCTB JTaBJIEHHS OT KOHLIEHTPALMH 3JIEKTPOHHOTIO ra3a, HOJYUHSIOIIETOCS CTAaTUCTHKE
®epmu-/lupaka npu HyJIEBOK TEMIIEPATypE.

3. B oxHOMEpHOM ciy4yae yCTaHOBHUTH CBsi3b MMIynbca Pepmu pF M KOHIEHTpaluu CBOOOIHBIX
IEKTPOHOB N.

4. OnpenenuTb SHEPreTUYECKUM CHEKTP AJEKTPOHOB B NMPUOMMKEHUHM CHUIIBHON CBA3HM Ul IPOCTOM
KBaJPATHOU PELIECTKU.

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

Kputepun onennBanus

Onenka ommmuno 10 OGamnoB - BBICTABJISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpamMMbl IUCHUIIMHBL, TPOSBISIOIIEMY
HWHTEpeC K JJaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.

Onenka oOmMYHO 9 Oa/uioB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HNPUHATHIX PELICHUAMN.

Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopoio 7 6ajioB - BBICTaBIsAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh MOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomio 6 0aioB - BEICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHual, IPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U IO CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIC 3HAHMS Ha IMPAKTHKE, HO JIOMYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka yHIOBIETBOPUTENBHO 4 Oamga - BBICTAaBISAETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHH,
HapylLIEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B M3JIOKEHUH IIPOIPaMMHOIO0 Marepuajla, HO IIPU 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILCHUS] JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OueHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCSl CTYACHTY, KOTOPBIA HE 3HAET OOJbIICH YacTH
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS NTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKka HEYNOBIETBOPUTEIBHO | 0amn - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1au.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

3ader mpoBoAMTCS B YCTHOU (opme mo Omieram. B kaxkaom OwmiieTe mpecTaBieHO TEOPETUUECKHMA
Bompoc W 3amada. llpm mnpoBemeHunm 3adera oOydaromemycsi mnpemocrapisercs 30 MHHYT Ha
noarotoBky. Onpoc 00y4aromerocst He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOI0 Jaca.



