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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 CTaHJIapTHOTO 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 CriocoOeH perarh UCCieI0BaTeIbCKIe

3aJlauM, Ha OCHOBE (DyH/IaMEHTaIbHBIX 3HAHUH B

00JIacT! MaTepHaIOBEICHNS i TEXHOJIOTHH
MarepuaoB

OIIK-1.1 3HaeTr © CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4YHbIC 3HaHUS B 00JIAaCTH MaTepuajoBeICHUS

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

OIIK-2 CriocoOeH o1ieHuBaTh pe3yabTaThl
HAYYHO-TEXHUYECKHX pa3paboTOK, HAYIHBIX
WCCIIeZIOBAaHUI U 000CHOBBIBATh COOCTBEHHBIN
BBIOOD, CHCTEMaTH3UPYys U 00001Iast
JOCTHKEHUS B 00JIaCTH MaTepHaIOBECHUS U
TEXHOJIOTHU MaTePUAIIOB, CMEXKHBIX 00JIACTSIX

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCJICAOBAaHUM B 00JIACTH MaTepHaIOBEICHHS

OIIK-3 CriocobeH poBOANTH
OKCTIEPUMEHTAIbHBIC HCCIICIOBAHUS U
W3MEpEeHus1, 00padaThIBaTh U PEACTABIISATh
MIOJTyYEHHBIC JaHHBIE C YYETOM crierudukn
U3MEpeHHH B 00JIaCTH MaTepHUAIOBEICHHS

OIIK-3.1 CnocobeH mPOBOIUTH IKCIIEPUMEHTAIBHEIC
WCCIICAOBAHMS U U3MEPEHUS B 00JaCTH MaTepraIoBEACHUS

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara U IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B O0JIACTH
MaTepHaloBECHUS U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UcClIeI0BaHUN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:




YMETb:

- YTO TaKOE pa3pellCHHbIE U 3alPELICHHbIE 30Hbl SHEPIUY;

- YTO TaKoe KBa3UMMILYJbC, TOBEPXHOCTh Pepmu, s dhexkTuBHas Macca;
- YTO TaKO€ KBa3U4acTHIIA, U, B YACTHOCTH, 3JIEKTPOH U JIbIPKa;

- 3HaTh BUJ IOBEPXHOCTH DepMU I THTUYHBIX METAJJIOB,

- 3HaTh COHHYIO CTPYKTYpPY TUIIMYHBIX I1OJIyIIPOBOJAHUKOB

paccuuTarh 30HHYIO CTPYKTYPY B IPOCTEUNINX MPUOIKEHHSIX (c1a00i U CHIILHOU CBSI3N);
BBIBOJIUTH TEMIIEPATypPHYIO 3aBHCUMOCTh KOHIICHTPALIMN HOCHUTEIICH B TIOIYTIPOBOIHUAKAX;
3anucarb TaMUAJIBTOHUAH JUTSI QJIEKTPOHA B MPUOMmKeHUN 3QPEKTUBHON MaCChI;

peuarh 3a1avu 1o T¢ME Kypca.

BJIAJIETh:

MeToJaMu pemieHus ypaBHeHus lpennHrepa B IpoCTENIINX ClTydasx;
METO/IaMU pacyeTa 30HHOMW CTPYKTYpbI JUIsl MOJEJIbHBIX 3a/1ad.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

Tema (pazmen) TUCITUTUTHHEL

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Jlexnm

CamocT.

Cemmmaper | JIabopar. paGoTer pabora

[lonsTue 0 KOHIEHCUPOBAHHBIX Cpelax.
CuMmMmeTpust KpUCTaJIOB

5 10

Cunte3 ®ypbe Kak MeETOI aHaiu3a
aTOMHOM CTPYKTYpbI KpPHUCTAJUIOB.
Pa3noxxeHne >n€KTPOHHOHN INIIOTHOCTH B
TpexmepHbIit psan Oypbe. JTansl aHanIM3a
HEN3BECTHOU CTPYKTYpBI.
IlocnenoBarenbHOCTD IIPUMEHEHUSI
Pa3IUYHBIX CXeM CBEMKH pu
OIIpeJIeJIEeHNY CUHIOHUM, peleTku bpase,
TOYEYHOH M TPOCTPAHCTBEHHOM TPYIII,
4ycia aToMOB B JJIEMEHTAPHOU STYEUKHU

MeTtonsl  CUIBHOM  CBI3W.  30HHASI
CTPYKTypa KJIaCCUYECKHUX
MOJYNPOBOIHUKOB. DHepreTuyecKue
CHEKTpPhl METaJUIOB W MOBEPXHOCTH
Pepmu

CrarucTuka D3JIEKTPOHOB U JBIPOK B
HOJTYTPOBOJHUKAX. Pacnipenenenne
®epmu-/lupaka, a¢dexTuBHAs
IJIOTHOCTh COCTOSIHMM B 30HaX. YPOBEHb
®epmu B cCOOCTBEHHOM TOIYIPOBOAHUKE
U B JIETUPOBAHHBIX MOJIyTIPOBOAHUKAX

[Tepexon MeTayuI-M30JIATOP B CICHAPUU
AmnzepcoHa. Wnrepdepennmonnas
KBaHTOBas MOTpaBKa (cnmabas
JIOKAMHU3aIHs). [Tepexon
METaJUI-H30JIATOP B CIICHapU U
AHJepcoHa




TepmonuHamuka CBEPXIIPOBOJHUKOB.
@yHKIIMOHAT I'un30Oypra-Jlangay.
6 Teopun ['mu30ypra-Jlannay u OCHOBHEIE 5 10
3agaun. CBepxmpoBogHuku 1 u 2 popa.
Buxpu AGpuxocoBa. dusnka BUXpPEBOTO
COCTOSTHUS CBEPXITPOBOIHUKOB 2 poaa
Wroro yacos 30 60
ITonroToBka k 3K3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHne TUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennuii)
1. ITonsiTHe 0 KOHIEHCUPOBAaHHBIX cpenax. CUMMETpHs KPHCTAIIIOB

Tumnsl KOHIEHCHPOBAHHBIX cpell. KpucTaiuibl, KUIKOCTH, aMOp(hHOE COCTOSIHUE, KHUIKUE KPUCTAJLIH,
IUIacTUUECKHe (POTALMOHHBIC) KPUCTAIIIBL. THUITBI MEKAaTOMHBIX U MEKMOJICKYJIAPHBIX CBA3EH

TpaHcasMOHHas cHUMMeETpusi KpucramioB. Kpucramimueckas pemérka, pemerkd bpase.
ITpoctpancTBeHHBIE TpynIbl cUMMeTpuH. Kinaccudukarus KpucTaIMIecKiX CUCTEM (CHHTOHHH).

2. Cunte3 Dypbe KaKk METOJ] aHAJIU3a aTOMHOW CTPYKTYpbl KPUCTAILIOB. Pa3ioxeHne 31eKTpOHHOM
IUIOTHOCTH B  TpexMepHbli psix  Dypse. Dranmbl aHaiIM3a HEU3BECTHOW  CTPYKTYPBI.
[locnenoBarenbHOCTh IPUMEHEHHS PA3IUYHBIX CXEM CHEMKH [P OIIPEACIIEHUM CUHIOHUM, PELETKU
Bpage, ToueyHON 1 IPOCTPAHCTBEHHON I'PYTIII, YUCJIa aTOMOB B 3JIEMEHTAPHOH STYEHKH

Cunre3 ®ypbe, KaK METOJ aHAJIM3a aTOMHOW CTPYKTYPBI KPUCTAJUIOB. PaziokeHHe 3JIeKTPOHHOM
IUIOTHOCTH B TpexMepHbIi psx Dypwe, CTpyKTypHBIE aMIUIUTYAbl Kak KO3(GQHUUIMEHTH psfa.
OOparHasi pemieTka, Beca y3JIOB, reOMETpHYEeCKHid 00pa3 pasznokeHus Dypre. Dtambl aHamm3a
HEM3BECTHOH CTPYKTYphl. [locrnenoBaTeIbHOCTh NPUMEHEHMS PA3IUYHBIX CXEeM CBEMKH IIpH
OIIpECTICHUN CHHTOHWH, pemeTkn bpaBe, TOUeUHOW M MPOCTPAHCTBEHHOW TPYIII, YHCIAa aTOMOB B
3NIEMEHTApHOH sTYeHKH. DKCIIepUMEHTAIbHbIE M pacyeTHBIE METO/IbI ONPEAETICHUS KOOPJHAT aTOMOB
B sdyeiike. Meroq mpo0 u ommbok. Cunre3 Ilarrepcona. Cunre3 @ypne. 3amauu 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 cBsi3u. CXeMbl PaCIIMPEHHBIX, MPUBEACHHBIX M TOBTOPSIOIIMXCS 30H. 30HHAS
Teopusi. Mertamipl, TOMYNPOBOJHHUKH, JMIJIEKTPUKH. 30HHAs  CTPYKTypa  KIACCHYECKUX
HOJTYHIPOBOJHUKOB. CHIEKTp BOIM3M IKCTPEMYMOB 30H. DJIEKTPOHBI U ABIPKU B HOIYNPOBOIHUKAX.
Hesbipoxnennas 30Ha u 3exkruBHas Macca. MHOTOJOIMHHOCTG. BBIPOXKAEHHOCTD 30H Ha MIpUMEpe
30H JIETKMX M TSDKENBIX JABIPOK. DHEPreTH4ecKHue CHEeKTPhl METauIOB M IMOBEpXHOCTh Depmu.
[Toctpoenne nosepxuoctu Pepmu MetonoM [apprcona Ha mpuMepe MPOCTON KBAJAPATHOW PElIeTKU
0 AByMepHoro ciydas. OOmue cBeAeHWs O BIMSHUM Ha CHEKTP 3JIEKTPOH-3IEKTPOHHOIO
B3auMozielcTBUs (Teopus HPepMU-KUIKOCTH) U (OHOHOB (TONIIPOHHBIN 3 deKT).

4. CratucTuka D3JIEKTPOHOB W [BIPOK B TMONynpoBonHuKax. Pacmpenenenne Pepmu-llupaka,
3¢ deKTHBHAS MIIOTHOCTh COCTOSIHUN B 30HaX. YpoBeHb depMu B cOOCTBEHHOM HOITYIPOBOAHUKE U B
JIETUPOBAHHbIX [IOJYIIPOBOJHUKAX



CrarucTuka 3JeKTPOHOB U ABIPOK B MOJYIPOBOAHMKAX. PacripeneneHre KBaHTOBBIX COCTOSHHUN B
30Hax, pacnpeneneHue Depmu-/lupaka, >¢dekTrBHAsS TUIOTHOCTH COCTOSHUNA B 30HAX,
KOHIIGHTpAIMsl HOCUTENEH B BBIPOXKICHHBIX M HEBBIPOXKIEHHBIX IMOIYIPOBOIHUKAX, KOHIIEHTPAIIUS
AJIEKTPOHOB M JIBIPOK HA JIOKAJIBHBIX YPOBHAX. YpoBeHh DepMU B COOCTBEHHOM TIOIYIIPOBOJHUKE H B
JIETUPOBAHHBIX MMOTYIIPOBOAHUKAX. SIBICHHS B KOHTAKTaxX, KOHTAKTHAs pa3HOCThH [TOTEHIINAJIOB.

5. Iepexon MeTann-u3onarop B ciieHapuu AHzpepcoHa. MHTepdepeHIIMOHHAsT KBAaHTOBas TOMPaBKa
(cnabas nokanuzauus). [lepexon MeTayuI-u30a9TOp B CLEHAPUH AHAECPCOHA

[lonsatue o dazoBoM mepexode AHIEpPCOHA B Pa3yHOPSAOUYEHHOM O3JIEKTPOHHOH CHCTEME.
PacrinbiBaHME BOJHOBOTO IaKeTa Ha pasHbIX MacmTadax BpeMeH, [UIMHA JIOKAJIH3alluud U ee
noBeJeHHe BOMM3M Topora moABWXHOCTU. HemnpepwiBHBIN (a30Bblii mepexox. MHOrokparHoe
KOT€pPEHTHOEe paccesHue, 3PQeKT KOTepeHTHOrO0 paccesHHs Haszal JUld CBeTa, KIAcCHYeCKHe
skcniepuMenThbl Bonbha Mappera u np. KBaszuknaccuyeckuil moJaxoa K MHOTOKPAaTHOMY PAaCCESIHHIO
B JIEKTPOHHOU CUCTEME. Poib CaMOIIEPECEKAOIIMNXCS TPaeKTOpUH, apryMEHT
Jlapkuna-XwmensHuukoro. JnuHa cOos  dasel. Oxcnepumentsl llapBuna-lllapBuna. Cnabas
AHTWJIOKAJIM3ALUs, CBA3b CO CIIMHOM U CTaTUCTUKON ()epPMHUOHOB.

6. TepmoanHammuka CBEPXIIPOBOIHUKOB. @yHKIIMOHAT I'un36ypra-Jlannay. Teopun
I'mu30ypra-Jlangay u ocHoBHBIC 3a1a4n. CBepXnpoBoaHHUKH | 1 2 poaa. Buxpu AGpukocoBa. Ouszmnka
BHXPEBOTO COCTOSTHUS CBEPXIIPOBOAHMKOB 2 poja

TepmonuHamuKa CBEpXIpOBOOHUKOB. DazoBas guarpaMma CBEPXIPOBOASIIETO  COCTOSHHSL.
TepMmonrHamMHueCKHUEe MOTEHIMANbl B OKPECTHOCTU CBEpXIpoBozsuero nepexoaa. Ilepexonst 1 u 2
pona. CepxnpoBoasmias BojdHoBast GyHkuus u ¢yHKuuonan ['nu3bypra-Jlanaay. BeiBog ypaBHeHni
I'm30ypra-Jlannay. ['paHudHbIe yclnoBHS W TpajlMeHTHAs WHBAPUAHTHOCTh. Jddekr Onam3ocTH Ha
rpaHulle C HOPMaJbHBIM MeTaioM. Kpurrudeckoe mojie ¥ TOK TOHKOM IUICHKH. DHEPTUs TPaHULbI
pazzena HOpMaJlIbHOTO U CBEPXITPOBOASAIIETO cocTosHUs. CBepXnpoBOogHUKY 1 U 2 pona. YpaBHeHHE
U CTPYKTypa Buxps AOpuxocoBa. BzanmopneiicTBue Buxpeir AbprukocoBa. HeoOpaTumblii MarHUTHBIH
MOMEHT CBEPXIIPOBOJHMKA 2 poAa B cMeIIaHHOM cocTossHuM. IIuHHuHL Kpunm u pexxum TedeHus
MOTOKA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, 10CKa, MEIUAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa

1. ®uzuka tBepmoro Tena [Teker] : B 2 1. T. 1 / H. AmkpodT, H. Mepmun ; iep. ¢ anri. A. C.
Muxaiinosa ; nox pexn. M. U. Karanosa .— M. : Mup, 1979 .— 399 c.

2. ®usuka tBepaoro tena [Teker] : B 2 1. T. 2 : [y4e6. mocobue st By3oB] / H. Amikpodt, H. Mepmun
; mep. ¢ aar. K. U. Kyrens, A. C. Muxaiinosa ; nox pen. M. U. Karanosa .— M. : Mup, 1979 .— 424
c.

3. BBezieHne B TeOpHIO IOTYNPOBOAHHUKOB [ Tekct] : yueb. mocobue ans By30B / A. . Acenbm .— 2-¢
u31., Aom. u nepepab. — M. : Hayka, 1978 .— 615 c.

JomnonHutensHas auTeparypa

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

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

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



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

[Ipesenrauus B popmare PPT umm PDF.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryaeHT, W3ydalIuid AWCIHILIAHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OOIIMM IMOHATHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHHs NUCUUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE OMpEAENEHUS M TOHATHUA,
YMETh IPUMEHSATH MOy9YCHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 3a]1a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeaaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

— TIOATOTOBKY K BBITIOJTHEHHIO 33JJaHUI MPOMEKYyTOUHOM aTTeCTalru.

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

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3YYCHHsI OTACIBHBIX TEM, BOIPOCOB CIEAYyeT OOpamarhCcsd 3a KOHCYJIBTAIUSIMHU K
MpenoAaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB

Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUATIBI
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
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-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
OIIK-1 Crioco6eH pelars UCClIeI0BaTeNbCKue | IPOPECCHOHANBHON  NEeATENbHOCTH  (D)yHIAMEHTAJIbHbIE
3aJ1a4¥, Ha OCHOBE (DyHIaMCHTAJIbHBIX 3HAHMI1 B [HAYYHbIE 3HAHMS B 00JACTH MATEPUATIOBEICHHUS

00J1aCTH MAaTEPUAIOBEIECHUS U TEXHOJIOTHH OIIK-1.2 Cnocoben 00600mare ¥ KpUTHYECKH OIICHHUBATDH

MarepuaoB OIBIT M pE3yJIbTaThl HAYYHBIX MCCIIEOBaHUII B oOIacTu
MaTepHaNoBeICHHS

OIIK-2 CriocoOeH o1lieHuBaTh pe3yabTaThl OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU

HAy4YHO-TEXHUYECKHX pa3paboToOK, HAYyIHBIX HCCJICAOBAaHUM B 00JIACTH MaTepHaIOBEICHHS

WCCIIeZIOBAaHUI U 000CHOBBIBATh COOCTBEHHBIN
BBIOOD, CHCTEMaTH3UPys U 00001Iast
JOCTHKEHUS B 00JIaCTH MaTepHaIOBECHUS U
TEXHOJIOTHH MaTEePHAIIOB, CMEXKHBIX 00IacTIX

OIIK-3 CriocobeH poBOANTH OIIK-3.1 CnocobeH mPOBOIUTH IKCIIEPUMEHTAIBHEIC
OKCTIEPUMEHTAIbHBIC HCCIICIOBAHUS U MCCIICIOBAaHHS U M3MEPEHHS B 00JIACTH MaTEepPHUAIOBEICHHUS
M3MEpEeHus1, 00padaThIBaTh U PEACTABIISATh
MOJTyYEHHBIC JaHHBIE C YYETOM crielu(uku
U3MepeHnit B 00J1IaCTH MaTepHaIOBeICHHS

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
pelIeHne MOCTAaBICHHOH 3a/1a4H, TIPOBECTH (U3UKO-MaTEMaTHYECKUX HAYK JUIS PEIICHHUS IOCTaBICHHOM
aHaJIN3 pe3yabTara U MPeACTaBUTh BBIBOBI, 3a1auk, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
MPUMEHSISl 3HAHUS ¥ HAaBBIKU B 00JIaCTH pe3yabTaToB

MaTepuaoBeIeHUs U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHUH

[1K-1 CniocoGen crasuth, popmanuszosbiBars n |[IK-1.1 Cnoco6en HaxoauTh, aHANM3UPOBAaTH U 000OMIATH
pelars 3a1a41, B TOM 4ucie paspabarbiBath 1 (MH(OpPMAaILUIO 00 aKTya bHBIX pe3yJbTarax HCCiIel0BaHUM

HCCJIEA0BaTh MaTeMaTH4E€CKUE MOJICIIN [MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
U3y4aeMbIX SBJICHUHI U IPOLIECCOB, CACTEMHO  |3KCHEPHMEHTAILHBIE METO/IbI UCCIIEN0BAHUN K KOHKPETHON
aHAJM3UPOBaTh HAy4YHBIC IPOOJIEMBI, IOIYYaTh |HAyYyHOHW 3aJadye M WHTEPHPETHPOBATH  MOMYYEHHBIE
HOBBIC HAyYHBIC PE3YIIBTATHI pe3ybTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydenus quciumimabl « CeMuHAP TI0 (PU3UKE TBEPIOTO TEJNa» 00YUArOIIHIICS TOJKEH:

3HATh:
- 4TO TaKO€ pa3pelIeHHbIC U 3allpelIeHHbIC 30HbI SHEPIUH;
- YTO TaKoe KBa3UMMITYJbC, TOBEpXHOCTh Depmu, dddhekTuBHAs Macca;
- 9TO TaKO€ KBa3MYaCTHIIA, U, B YACTHOCTH, DJICKTPOH H JIBIPKA;
- 3HaTh BUJI OBepXHOCTU PepMu JUIsi THIIMYHBIX METAJLIOB;
- 3HaTh COHHYIO CTPYKTYPY THITMYHBIX MOJTYIPOBOTHHKOB
yMeThb:
paccuuTarh 30HHYIO CTPYKTYpPY B IPOCTEHIINX NMPHOIMKEHHUX (C1a00ii U CUIIBHOU CBSI3H);
BBIBOJIUTH TEMIIEPATYPHYIO 3aBUCUMOCTh KOHLIEHTPAI[MHA HOCUTEJICH B MOIYIIPOBOTHHUKAX;
3anucaTh TaMWJIBTOHUAH JJIS SJIEKTPOHA B IPHONIMKeHHN () (HDEKTHBHOM MacChl;
peniaTh 3a/1a41 110 TeMe Kypca.
BJIaJIeTh:
MeTo/IaMHt pereHus ypaBHeHus LlpeanHrepa B mpocTeimux ciryyasx;
METOJJaMHU pacyeTa 30HHOU CTPYKTYPHI JJIsi MOJCIBHBIX 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

He nmpexycmotpeHo.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB:

1. Ilepedncnure OCHOBHBIE TUITBI KOHACHCUPOBAHHBIX CPEll, YKa3aB UX OTIAYHS.
2. Kakue nopsiaku oceil CHMMETPUH MOTYT PEaI30BBIBATHCS B KPUCTAILIAX ?
3.Yro Takoe AbIpKa B MOIYIPOBOJHHUKE?

4.OneKTpoHHAas 30Ha FepMaHUSI.

5. Paccrosaue Mexnay ypoBHsaMU JIaHay.

[IpuMeps! KOHTPOJIBHBIX 3a/laHUIH:

1. BpMUCIUTH UUKIOTPOHHYIO MacCy DJEKTPOHOB, HCHOIB3YS (OpMyidy, CBS3BIBAIOILYIO
LUKJIOTPOHHYIO Maccy U IUIOIIAb CEYEHUS U309HEPreTUYECKOH TIOBEPXHOCTH.

2. HaliTu 3aBUCHMOCTb JaBJIEHUs OT KOHLIEHTPALUU 3JIEKTPOHHOIO ra3a, IOJYUHAIOLIErocs CTaTUCTUKE
®epmu-/lupaka npu HyJIEBOM TeMIIeparype.

3. B omHomMepHOM ciyyae yCTaHOBUTH CBsi3b ummyiasca ®epmu pF M KoHIEHTpauuu CBOOOJHBIX
3JIEKTPOHOB N.

4. OnpenenuTh 3HEPreTUUECKUil CHEKTP IEKTPOHOB B MPUOIMKEHUHM CHIBHOM CBSA3M JUIS HPOCTON
KBaJpaTHON PEIIETKH.

5. HaiiTu cBSI3p KOMIIOHEHT UMKJIOTPOHHOM W 3((EeKTUBHOW Macc B ciydyae KBaJApPaTUIHOIO
AQHU30TPOITHOTO 3aKOHA JIUCTIEPCHH € = pX2/2mX + py2/2my + pz2/2mz.

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE PU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka ommyHO § OamioB - BBICTABJIAETCA CTYIAEHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CymeCTByY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWUA HaA IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a7jad HEKOTOPblE HETOYHOCTH.

OHGHKa XOpo1Io 5 0ajIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MAaTcpualli, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IOJYUCHHBIC 3HAHUA HaA IPAKTHUKE, HO JOIIYCKAcCT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka ynoBieTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYICHTY, IOKa3aBIIeMy (parMeHTapHBIi,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHKa yHIOBIECTBOPUTENBHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JONycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciado
BJIaJICET OCHOBHBIMH pa3JiejaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM IIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.



OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISICTCSl CTYACHTY, KOTOPBI HE 3HAeT OOJbIICH YacTH
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(OpMYIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0ayml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX

0a30BBIX MHOHSITHHA JUCIHHUIIIIMHBI U BOO6H_IC HC HMMCCT HABBIKOB PCHICHUSA TUIIOBBIX MPAKTUYCCKHUX
3aJga4.

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

3ader mpoBoAMTCS B YCTHOU (opme mo Omieram. B kaxkaom OwmiieTe MmpecTaBlieHO TEOPETUUECKHMA
Bompoc W 3amada. llpm mnpoBexmeHunm 3adera oOydaromemycs mnpemocrasisercs 30 MHHYT Ha
noarotoBky. Onpoc 00y4arommerocsi He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOI0 Jaca.



