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Pabouas nmporpamma TUCHUTLIMHBI (MO )

BBenenue B GpU3HKY TBEPAOIo Teja
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Hamnpasnenue noaroroBku 03.03.02 ®PU3UKA
Ipoduns
Kpamupuxarms Baxanasp
Dopma o0ydeHns OoYHast
OO0mmast Tpy10eMKOCTb 33ET
Yacon mo y4eOHOMY ILTaHy 108 @DopMBI KOHTPOJISL B CEMECTPax:
B TOM YHCJIE: 9K3aMeH 7
ayAUTOPHBIE 3aHATHU 51
caMocCTosITeNIbHAs paboTa 12
4acoOB Ha KOHTPOJIb 45

PacnpezleneHue YacCoB JUCHHUILIMHBI ITO0 CEMeECTPaM

Cemectp
(<Kypc>.<Cemectp Ha 7 (4.1)
Kypee>) HUroro
Henens 18
Bun 3anaruit v | PO | v PIl

Jlexiuu 17 117 |17 |17
IIpakTuueckue 34 134 |34 |34
Uroro ayn. 51 |51 |51 |51
Konraxrras pabora 51 |51 |51 |51
Cam. pabora 12 |12 |12 |12
Yackl Ha KOHTPOJIb 45 |45 |45 |45
Htoro 108 [ 108 | 108 | 108
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ogmmn, Ilpogheccop, I'pucopves Ilasen [Jmumpuesuy, 0pmn, IIpogeccop, Myxun Cepzeii Heanosuu
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0.B.)

CocraBiieHa Ha OCHOBaHUH y'-IC6HOFO IJ1aHa:

03.03.02 ®U3UKA, 03.03.02-BD3-23.plx , yrBepxkaeHHoro YuenbiM coBetoM HUTY MUCHC B cocTaBe COOTBETCTBYOIIECH
OIIOII BO 22.06.2023, mpoTokoi Ne 5-23

VYrBepxaena B cocrase OIIOII BO:

03.03.02 ®U3UKA, , yrBepxaeHHoit YuensiM coBerom HUTY MUCHUC 22.06.2023, npotoxon Ne 5-23
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1. HEJIX OCBOEHUA

1.1

O3HaKOMHUTB CTYAEHTOB C Pa3BUTHEM IIPEACTABICHUH 00 IIEKTPOHHOH CTPYKType TBEPABIX Ten. HaydanuTs cTyneHToB
aHAJIU3UPOBATH SKCIIEPUMEHTAIbHBIE JAHHBIE HA OCHOBE COBPEMEHHOM 3JIEKTPOHHOM TEOPUH TBEPABIX TEL.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Bbiok OIT: b1.B.JIB.10

2.1 TpebGoBanus K npenBa]PnTenbnoﬁ MOATOTOBKE 00y4aI01Ierocsi:
2.1.1 | AHanu3 JaHHBIX
2.1.2 | Bricuias matemaTtuka. CrienriiaBbl.
2.1.3 |KBaHTOBas MexaHUKa
2.1.4 |MamuaHOE 00y4eHHe
2.1.5 MeTtoap! UcCIe0BaHUS MaTEpUaOB
2.1.6 | Meronsl 00pabOTKH CTATUCTUYECKUX JAaHHBIX (aHATIHU3 JAHHBIX)
2.1.7 | Merponorus, CTaHAAPTU3ALUS U TEXHHYECKIE H3MEPCHUS
2.1.8 | IIpousBonacTBeHHAs MPAKTUKA TI0 MTOIYICHUIO MPO(PECCHOHAIBHBIX YMEHHI U ONBITa TPO(ECCHOHATBHON IESTEIFHOCTH
2.1.9 |IIpousBoncTBeHHAs MPAKTUKA TI0 MOTYYCHHUIO MTPO(GECCHOHAIBHBIX YMEHHH U ONBITa IPO(ECCHOHATBHON IESTEIFHOCTH
2.1.10 | da3oBble paBHOBECHS U CTPYKTYpOOOpa3oBaHUe
2.1.11 | ®usuka NOBEpXHOCTH
2.1.12 | Juddy3us u anddy3HOHHO-KOHTPOIUPYEMBIE ITPOIIECCHI
2.1.13 | JIunetinas anrebpa
2.1.14 | Meronbl KOHTPOJIA U aHAJIM3a BEIIECTB
2.1.15 | Teopus MOBEpXHOCTHBIX SBJICHHUI
2.1.16 | Teopust pyHKIMI KOMIUIEKCHBIX MEPEMEHHBIX
2.1.17 | TexHuka HU3NKO-XUMHUYECKOTO IKCIIEPUMEHTA
2.1.18 | DnekrpoarHaMHKa
2.1.19 | Kpucramiorpadus
2.1.20 |MaremaTuueckass CTATUCTHKA U aHAJIN3 JaHHBIX
2.1.21 | Meroasl MaTeMaTH4ecKoi pU3NKU
2.1.22 |Teopernueckas MEXaHHKA U OCHOBBI TEOPUH YHPYTOCTH.
2.1.23 | ®usuka
2.1.24 | ®dusnueckas XuMus
2.1.25 | DnexrpoTexHUKa
2.1.26 |MaremaTuka
2.1.27 | OpraHuueckast XuMus
2.1.28 |UndopmaTura
2.1.29 | Xumus
2.1.30 |UmxeHepHas U KOMITBIOTEepHas rpaduka
2.2 Jucuumianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUHMIJIMHBI (MOIY/Is1) HEOOX0IUMO KaK
npeaIecTByoIIee:
2.2.1 |KBaHTOBbIE BHIYHUCIECHUS
2.2.2 | Metoapl BEIYUCIUTEIBHON QU3UKI
2.2.3 | Hopwmsl u npasuina odpopmieHuss BKP
2.2.4 |IloaroTtoBka K MpoLeRype 3allUThl U 3al1Ta BBITYCKHOW KBATU(PHUKATHOHHON paboThI
2.2.5 |IloarotoBka K Mpouexype 3aliyuThl U 3alUTa BEITYCKHONW KBATU(PUKATHOHHON paboThI
2.2.6 |IIpenourioMHast mpaKTHKA TS BBITIOJHEHUS BBITYCKHOM KBATH(DUKAIIHOHHON PabOTHI
2.2.7 |IpenourioMHast MpaKTUKA IS BBITIOJHEHUS BBITYCKHOMN KBATH(DUKAIIHOHHON PabOTEI
2.2.8 | CratucruuecKue pacueTsl paBHOBECUI
2.2.9 |Teopermdeckast HaHO(POTOHHUKA
2.2.10 | TepmoauHamMHuKa HEPaBHOBECHBIX ITPOILIECCOB
2.2.11 | TepMmonnHaMMKa CIOKHBIX CUCTEM
2.2.12 | ®usuka HU3KOPa3MEPHBIX CUCTEM

2.2.13

doTonnka




3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHITUAMWA

IIK-2: Cnioco6eH ocylecTBIATH BbINOJHEHHE IKCIIEPMMEHTOB M 0(hopMiIeHHEe Pe3yJIbTATOB HCCIeA0BaHMii U pa3paGoTok B
obaactu Guznku

3HarTb:

TIK-2-31 OcHOBHBIE TEXHOIOTUYECKUE HATIPABICHUS ATl IPUMEHEHUI COBPEMEHHOMN 3JIEKTPOHHOM TEOPUU TBEPIBIX TEI;

OIIK-2: Cnoco0eH NpoBOAMTL HAYYHbIE HCCICA0BAHNS QU3HYECKUX 00bEKTOB, CHCTEM H IIPOLEcCOB, 00padaThIBaTh U
NpeICcTaBIATh IKCIIePUMEHTAIbHbIE JaHHbIE, JeMOHCTPUPOBATH HABBIKH Pa0oThI B 1a60paTOpHH / MaCTePCKOii,
€IOCOOHOCTH pa3paldaTbIBATh U MPOBOAUTD IKCIEPUMEHTAIbHbIC HCCICJ0BAHNS, HHTEPIPETHPOBATD AaHHbIC H 1€JIaTh
BbIBO/IbI B COOTBETCTBYIOIIEH 00/1aCTH UcCIe10BaAHUS

3HarTb:

OIIK-2-31 OcHOBHBIE (pH3HYECKUE TPUHITUITEI COBPEMEHHOMN 3JICKTPOHHOM TEOPHU TBEPIBIX TEIT;

OIIK-1: Cnioco0eH npuMeHATh 0a30Bble 3HAHUSA B 00J1acTH (PU3UKO-MaTeMaTHYeCKUX M (MJIH) eCTeCTBEHHbIX HayK B cdepe
cBoeil npogecCHOHAJIBLHOM JeATeJbHOCTH, OCYIIECTBJIATH MO/IeJINPOBAHNE U AHAJIN3 /1J11 NIPOBeeHUs 1eTAJbHBIX
HCCIeJOBAHUI U MONCKA pellleHUs] TEXHHYeCKHX BOIIPOCOB B COOTBETCTBYIOLIEH 00,1aCTH MCCIeJ0BAHUS

3HaTh:

OIIK-1-31 OcHoBHBIE (PU3HUECKUE TPHHIUITEI COBPEMEHHOM AIIEKTPOHHOH TeOpHH HOPMAIbHBIX METAJIOB M CBEPXIIPOBOIHUKOB

IK-2: CiocoGeH oCylIecTBIATH BHINOJIHEHHE YKCIIEPHMEHTOB H 0(hopMiIeHNe Pe3yJIbTATOB HCCJIETOBAHUI 1 pa3padoToOK B
obJsiacTu GPU3UKHU

YMmerb:

TIK-2-V1 HaXoJUTb HOBBIC MATEMATHYCCKUC METOAbI PCUHICHUA 3a4a4 (bI/IS’I/IKI/I TBEpAOro Teia,

OIIK-2: CriocodeH NMPOBOAUTH HAYYHbIE HCCIET0BaAHUA PU3NIECKHX 00bEKTOB, CHCTEM U MPOLECCOB, 00padaThIBATh U
NPeACTAB/IATh IKCIIEPUMEHTAJIbHbIC JaHHbIE, JeMOHCTPHPOBAThL HABLIKH Pa0oThl B J1a00paTOPUHU / MaCTePCKOii,
CIMOCOOHOCTH pa3padaThIBaTh U MPOBOAUTH IKCIIEPUMEHTAIbHBIE HCCIE10BAHMS, HHTEPNPETHPOBATH JaHHbIE U 1€1aTh
BBIBOJIBI B COOTBETCTBYIONIEH 00/1aCTH MCCIe0BAHUS

YMmerb:

OIIK-2-Y1 BBIOMpATH HOBBIC 33a7a4H UCXOAS U3 OIyOIHKOBAHHBIX B HAYYHOU IEPUOIMKE CTATeH;

OIIK-1: Cnoco6eH npuMeHsITh 6a30Bble 3HAHUS B 00/1acTH QU3MKO-MATEMATHYeCKUX M (WJIM) ecTeCTBEHHBIX HayK B cdepe
cBoeii npodeccnoHAIbHOI AeATeJbHOCTH, OCYIIECTBIATH MOICTHPOBAHNE H AHAJIN3 /IJIs1 IPOBEIEHNUS AeTAIbHBIX
HCCJIeIOBAHHUI M MOMCKA pellleHNsl TEXHHYeCKHX BOMPOCOB B COOTBETCTBYIOIIEH 00,1aCTH HCCIeA0BAHUS

Ymern:

OIIK-1-Y1 aHanu3upoBaTh SKCIICPUMEHTAIBHBIC TaHHBIC HA OCHOBE TCOPHH (DU3UKH TBEPAOTO Tela

IIK-2: Cnioco6eH ocylecTBIATH BbINOJHEHHE IKCIIEPMMEHTOB M 0(hopMiIeHHEe Pe3yJIbTATOB HCCIeA0BaHMIi U pa3paGoTok B
obaactu Guznku

Baanernb:

TIK-2-B1 0CHOBHBIMH METO/IaM{ YHCICHHOTO ¥ aHAJTUTHYECKOTO pacueTa OCHOBHBIX TEPMOAJIEKTPUIECKUX CBOMCTB TBEPABIX TEII;

OIIK-2: Cnoco0eH NpoBOAMTL HAYYHbIE HCCIeA0BAHNS QU3HMYECKUX 00bEKTOB, CHCTEM H IIPOLEecCOB, 00padaThIBaTh U
NpeICcTaBIATh IKCIIEPUMEHTAIbHbIE JaHHbIE, 1eMOHCTPUPOBATH HABBIKH Pa0oThI B 1a60paTOPHH / MAaCTEPCKOii,
CIOCOOHOCTH pa3paldaTbIBATh U MPOBOAUTD IKCIEPUMEHTAIbHbIC HCCICJ0BAHNS, HHTEPIPETHPOBATD AaHHbIC H 1€JIaTh
BbIBO/IbI B COOTBETCTBYIOIIEH 00/1aCTH UCCIe10BaAHUS

Baanernb:

OIIK-2-B1 HaBbIKaMU CaMOCTOSITEIBHOM PA0OTHI C TUTEPATYPOH I TIOUCKAa MH(POPMAITHH O MOHATHUIX, TEPMUHAX, 3a/1a4aX U
npobaeMax, OObSICHEHHS UX PEHICHUSI B IPAKTHYECKUX CUTYAIIHSIX

OIIK-1: CniocodeH npuMeHsITH 0a30Bble 3HAHUSA B 00J1acTH (PU3UKO-MaTeMaTHYeCKUX M (MJIH) eCTeCTBEHHbIX HayK B cdepe
cBoeil npogecCHOHAIBLHOM 1eATeJbHOCTH, OCYIIeCTBJIATH MO/IeJINPOBAHNE U AHAJIN3 /1 IPOBeeHUs 1eTAJbHBIX
HCCIeJOBAHUI U MONCKA pellleHUs] TEXHHYEeCKHX BOIIPOCOB B COOTBETCTBYIOLIEH 00,1aCTH MCCIe0BAHUS

Baanernb:

OIIK-1-B1 Tepmunonorueii B cBoeit 001aCTH HCCIIENOBaHUN HAa PYCCKOM M aHTTIHHCKOM SI3bIKaX, IPUMEHSTh 3HAHUS IS
MEKIyHapOAHOTO HAYYHOTO OOIIEeHHs

4. CTPYKTYPA U COAEP)KAHUE

Kon Haunmenopanue pa3nenoB u | Cemectp | Yacos | @opmupyemble | JIuteparypa | Ilpumedanue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble

KOMIeTeHIHii pecypcbl padoThI




Pasznen 1. Beenenue u
0a3oBbIe 3HaHNsA. OCHOBBI
cTaTHCTHYeCKOi GU3NKu U
TeopHs BO3MYLIEHMIl.

1.1 BBeznenue u 6a30Bbie 3HAHUSL. OIIK-1-31 JIL.1J11.2
OCHOBBI CTaTUCTUYECKON OIIK-1-Y1 JI1.4J12.2
¢u3MKN 1 TeOpHs OIIK-1-B1 JI2.3713.1
BO3MYyIIeHHH. /JIex/ OIIK-2-31 21

OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 TIK-2-Y1
[IK-2-B1
Paznen 2. CTpykTypa n
yIpyrue cBOMcCTBa
KPHCTAJJIOB

2.1 Kpucrannuueckas crpykrypa OIIK-1-31 JI1.1
M METOJIBI €€ OIIK-1-V1 JI1.2J12.3
uccienosanus. /Jlex/ OIIK-1-B1 21

OI1K-2-31
OIIK-2-Y1 IIK
-2-31 [IK-2-VY1

[IK-2-B1

2.2 Tunsl cBS3H B TBEPIBIX OIIK-1-31 J.1
Tenax /Jlex/ OIIK-1-Y1 JI1.2J12.3

OIIK-1-B1 21

OIIK-2-31
OIIK-2-V1 IIK
-2-31 [IK-2-VY1

[IK-2-B1

2.3 ®ononbl. Ux knaccuduxarus OIIK-1-31 J.1
Y 3aKoH jucrepcuu /JIex/ OIIK-1-V1 JI1.2J12.3

OIIK-1-B1 21

OIIK-2-31
OIIK-2-Y1 IIK
-2-31 [IK-2-VY1

[IK-2-Bl1

Pa3gen 3. DiexkTpoHHbIe
CBOMCTBA HOPMAJIBHBIX
MEeTaJI0B

3.1 Bripoxnennsrii raz ®epmu. OIIK-1-31 JI1.1 J11.2
Ero Tennoemkocts. UcTopus OIIK-1-Y1 JI1.5J13.1
pasBuTHs 00JaCTH: TECOPUHU OIIK-1-B1 23
Hpyne n OIIK-2-31 21
3ommepdensaa. /Jlex/ OIIK-2-V1IIK

-2-31 [IK-2-VY1

[IK-2-B1

32 DNEKTPOHBI B OIIK-1-31 J.1
KPUCTAJUINYECKOHN peIleTKE U OIIK-1-V1 JI1.2J11.5
MX 3aKOH JIUCIIEPCHUHU B OIIK-1-B1 J2.3
MPUOMYKEHUSIX CHIIBHOMN U OIIK-2-31 21
cimaboit csi3u. Teopema OIIK-2-Y1IIK
bnoxa. IloBepxHOCTB -2-31 TIK-2-Y1
Depmu. /Tlp/ [IK-2-B1

33 SIBneHus nepeHoca B OIIK-1-31 JIT.1 JI1.2
Metaiax. Knneruueckoe OIIK-1-Y1 JIT1.5J13.1
YPaBHEHHUE IS JJIIEKTPOHOB B OIIK-1-B1 JI2.3
MeTajliax. OIIK-2-31 21
DNEKTPONPOBOIHOCT U OIIK-2-V1IIK
TEIUIONPOBOJHOCTh METAIIJIOB -2-31 TIK-2-V1
U MX TeMIIepaTypHbIE I1K-2-B1

3aBHCHMOCTH. 3aKOH
Bunemana ®@panna u ob6macth
€ro NpuMeHUMOCTH. /JIex/




34 Tepmoanexrpuueckue OIIK-1-31 JI1.1J11.2
3¢ dexTsl B MeTaiiax. /Jlex/ OIIK-1-Y1 JI1.5J13.1
OIIK-1-B1 2.3
OIIK-2-31 21
OIIK-2-Y1 IIK
-2-31 [IK-2-V1
IK-2-B1
Pasnea 4. [IpakTnyeckue
3aHATHS
4.1 DJEKTPOHHBINA CIEKTP OIIK-1-31 JI1.1J13.1
O/THOMEPHOM LIEMOYKH OIIK-1-V1 JI1.2 JI1.5
(mmpakoBcKast rpeOeHKa)- OIIK-1-B1 JI1.3 J12.2
TOYHOE pellIeHUE U pelleHre OIIK-2-31 JI1.4J12.3
B PUOJMOKEHUN CI1a00it OIIK-2-V1 IIK
cBs3u. /Jlex/ -2-31 [IK-2-VY1
[K-2-Bl
4.2 JIBuxKeHue 3IeKTpoHa B OIIK-1-31 J1.1
CKPEUICHHBIX MOCTOSHHBIX OIIK-1-V1 JI1.2J12.3
3JIEKTPUYECKOM U MATHUTHOM OIIK-1-B1 21
nosx. Ckopocts apeida. OIIK-2-31
Marunurtoconpotusienue. /11 OIIK-2-Y1 IIK
p/ -2-31 [IK-2-V1
IK-2-B1
43 Brrancnenne KoMImoHeHT OIIK-1-31 JI1.1
TEH30pa MPOBOAUMOCTH B OIIK-1-Y1 JI1.2J12.3
addexre Xomna as OIIK-1-B1
JIBYMEPHOT'O 3JIEKTPOHHOTO OIIK-2-31
rasza, KBa3uKJIaCCHICCKUI OIIK-2-Y1 IIK
npenen. /Tp/ -2-31 TIK-2-Y1
[IK-2-B1
4.4 Paccesinue anexrpona ¢ OIIK-1-31 JI1.1
repeBopoToM crimHa. Briazg OIIK-1-Y1 JI1.2J12.3
MarHUTHOTO paccesHus B OIIK-1-B1
AJIEKTPOCOTIPOTUBIICHHE B OIIK-2-31
s dexre Konmo. /Tp/ OIIK-2-V1 IIK
-2-31 [IK-2-VY1
[IK-2-B1
4.5 Boruncnenue tepMo-3,1c OIIK-1-31 J.1
TepMonapsl, dpdexr IlenbTre OIIK-1-V1 JI1.2J12.3
B KOHTAaKT€ [IByX IIPOBOJIOK U3 OIIK-1-B1
pasubix Metamos. /IIp/ OIIK-2-31
OIIK-2-Y1 IIK
-2-31 [IK-2-VY1
[K-2-B1
4.6 Pemenne ypaBHeHuUs OIIK-1-31 J.1
[Ipenunrepa amns 3MeKTpOHA OIIK-1-V1 JI1.2J12.3
B MArHUTHOM IIOJIE : OIIK-1-B1
IJIOTHOCTH COCTOSTHUH, OIIK-2-31
CTEMCHb BBIPOXKICHUS OIIK-2-V1 IIK
ypogHeii Jlannay. /I1p/ -2-31 TIK-2-Y1
[K-2-B1
4.7 Brraucnenne OIIK-1-31 JI1.1
CTaTUCTHYECKOW CYMMBI OIIK-1-Y1 JI1.2J12.3
JIBYMEPHOTO (pepMH-Ta3a B OIIK-1-B1
MAarHMTHOM II0JI€ C YPOBHAMU OIIK-2-31
Jlanpay. Ocummmupyromast OIIK-2-V1 IIK
4acTh MArHUTHOTO MOMEHTA -2-31 [IK-2-V1
¢depmu-raza. /IIp/ [1K-2-B1




4.8 Brruucnenune 7 4 OIIK-1-31 J.1
CTATUCTHYECKON CYMMBI OIIK-1-V1 JI1.2J12.3
JIBYMEPHOTO (pepMH-Ta3a B OIIK-1-B1
MarHUTHOM TIOJI€ C ABYMS OIIK-2-31
MAarHUTHBIMH TTO30HAMH: OINK-2-V1IIK
napamarnetusm [laynu. -2-31 TIK-2-VY1
[TapamarautHas TIK-2-B1
BOCCIIPUUMYHBOCTh
UJICaIbHOTO (hepMu-
raza. /Ilp/

4.9 KonrtponbHas paboTa mo 7 2 OIIK-1-31 J.1 P1
pasnemam 1-2 /TIp/ OIIK-1-Y1 JI1.2J12.3

OIIK-1-B1
OIIK-2-31
OIIK-2-V1 IIK
-2-31 TIK-2-Y1
[1K-2-B1

4.10 | Pemenue 3amay no pasnenam 7 12 OIIK-1-31
Kypca 1-7 /TIp/ OIIK-1-Y1 €|

OIIK-1-B1
OIIK-2-31
OIIK-2-V1 IIK
-2-31 [IK-2-VY1
I1K-2-B1
Pasnen 5. OcBoenne
Y4eOHbIX MaTepHAaJI0B N0
pasaenam 1-3

5.1 OcBoeHne yaeOHbIX 7 12 OIIK-1-31 J1.1
MaTepHajoB Mo pazaenam 1- OIIK-1-Y1 JI1.2J12.3J13.
3 /Cp/ OIIK-1-B1 2

OIIK-2-31 21
OIIK-2-Y1 IIK
-2-31 TIK-2-Y1
I1K-2-B1
5. ®OHJ OHEHOYHbIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsI padoTa, TeCT, KOJJIOKBUYM, IK3aMeH M T.I1), BONPOCHI A5
CaMOCTOSITEIHHOM MOATOTOBKH
Kon KonTponsHoe riIII){Ol:‘gEMHe B
KM MepONpHSITHE It pBI OIIPOCHI IS TOJTOTOBKH

KOMITETEHIINH




KM1

OK3aMCH

OIIK-1-31;0I1K-1-
V1;0IIK-1-B1;0IIK
-2-31;0I1K-2-
B1;0I1K-2-Y1;I1IK-2
-31;IIK-2-Y 1;11IK-2-
Bl

1. CTpykTypa NepHOANYeCKU-yIOPAIOYHBIX KPHCTAILIOB.

2. ObpaTHas pelIeTKa MepruoaNICCKU-YIOPSIIOYHBIX KPUCTAIUIOB. 30HA
bpuntosna.

3. MeTroibl SKCIIEPUMEHTAIILHOIO OIPEAEIECHUS CTPYKTYpPbL
KPUCTAJIOB.

4. Knaccugmukanus pemretok bpage.

5. BimsiHEE TEMIepaTypsl Ha pacCestHuE PEHTI€HOBCKOTO M3ITyIeHNS;
(axrop Hdebas—Yomnepa.

6. *HeconzmeprMo MOIYIHPOBAHHBIC KPUCTAILTEL. KBa3HKpUCTAILIEL.
7. XKunkue KpucTaslibl U MOJUMEPBI; IIPUMEPBHI.

8. BemectBa B aMop(hHOM COCTOSTHHH. [ €11, a3poresy U OTaIbL.

9. TemnoemkocTh TBEPABIX Ten. Temnepatypa [ebast.

10. HopmaiibHbIE MO/IBI MOHOATOMHOM JIMHEWHOM LIEMOYKH.

11. HopmanbHbIe MO/IBI IBYXaTOMHOM JIMHEHHON IIETIOYKH; IIeNb B
CHeKTpe KosiebaTeNnbHBIX Bo30yxaeHuil. Onruueckue u
AKKyCTUYECKUE (DOHOHBI.

12. HopmaisHBIe KoJleOaTeTbHbIe MOJIBI PelieTkH bpase U pemeTky ¢
6a31coM B AByMEPHOM U TPEXMEPHOM CIIydasx.

13. [I10THOCTH KOJEe0ATENbHBIX COCTOSHHIA.

14. Yncno He3aBUCUMBIX KOMIIOHEHT TEH30pa MOAYJEH yIpyrocTu
KPUCTAJUIOB U aMOP(HBIX Cpert.

15. 3akon I'yka B kpucramiax.

16. MexxaTOMHBIE B3aUMOJICHCTBUS U CBSI3b B TBEPbIX Teax.

17. TeronpoBOAHOCTb.

18. ®oHOHHBIE TIPOLIECCHI ¢ IEPEOPOCOM.

19. Merabl, TOTyMETaUIbl, TOTYIIPOBOIHUKY, TUIIEKTPUKH.
ITonnManue rpapKOB 30HHOM CTPYKTYPHI.

20. /IBikeHue 2IEKTPOHA B IEPUOANIECKOM NOoTeHIane. Teopema
Bnoxa.

21. IlpuGnukeHus cnaboi M CUIILHOW CBS3M JUISl pacdeTa
SHEPreTHYECKUX CIEKTPOB METAJIJIOB.

22. TepM0O3JIeKTpOHHBIE sIBJICHUS B MeTalie. 3akoH Bunemana-Opanna.
23. Dddexr [enpTre. Tepmo-o.a.c.

24. Meta B BICOKOYaCTOTHOM 3JIEKTPOMAarHUTHOM IIOJIE.
HopmanbHbit ckuH-3( QexT.

25. AnomanbHbli ckuH-3¢dext. Konmenmus HeapHeKTHBHOCTH.

5.2. Ilepeyenn padoT, BbINOJIHSIE

MbIX 10 AucuumuinHe (Kypcoasi pa6ora, Kypcosoii npoexrt, PI'P, Pedepar, JIP, IIP u T.11.)

Kon
paboTbl

Hazsanune
paboTsl

[Iposepsiembie
WHIUKATOPBI
KOMIIETEHIU I

Coneprxanue paboTsI

Pl

KOHTpOJIbHAsI paboTa
B KOHIIE
MIPAKTHYECKOTO
3aHATUSA

OIIK-1-31;011K-1-
V1;0IK-1-B1;0ITK
-2-31;0TIK-2-
V1;0lK-2-B1;[IK-2
31;TIK-2-V 1;[IK-2-
BI

[Tpumeps! 3a1a4 1151 KOHTPOIBHON pabOTHI :

1. B repmannu npu T=300 K nabnrogaercs TOABMKHOCTD 3IIEKTPOHOB
=4800 . KakoBo Bpems penakcaluy HMIIylIbca u AperdoBast
ckopocTts B tosie E=1B/cMm? Ydects, uto B repmanny m™* = 0.1 m.
2. JIBa CTepKHS U3 Pa3HBIX METAILIOB, 00JAIAl0ONINX IEKTPOHHOU U
JIBIPOYHOI MPOBOJMMOCTBIO, 00pa3ytoT KOHTAaKT. MecTo

KOHTaKTa OXJaxaaercst Kuakum a3otoM (77 K), cBoOOJHbIC KOHIIBI
HaXOZATCS IIPU KOMHATHOH Temrieparype. KakoBbl Benmn4IrHa U

3HAK TEPMO-3.7.C. MEXKTy CBOOOTHBIMHU KOHI[AMU?

3. KakoBo JOKHO OBITh MUHHMAJIbHOE HANpsHKEHUE, YTOOBI
CKOMITCHCHPOBATH TCIUIONIPOBOAHOCTH B METAJIJIEC C TOMOIIIBIO
s¢dexra [TenpThe, ecii pa3HOCTH TEMIEPATYP MEXIY KOHIIAMH
cocrasisiet 30 K?

4. Yem oTiIMYAETCs BBIBOJ U PE3YIbTAT (POPMYJIBI IS
HaMarHUYeHHOCTH N ciMHOB 1/2 ¢ MarHUTHBIM MOMEHTOM B
MarHuTHoOM moie B cornacHo xaccuueckoit pusnke (popmyna
JlamkeBeHa) u KBaHTOBOH (u3uke ?

5. HaiiTi BKIaJ B TEIIOEMKOCTh OT N CITUHOB 1/2 ¢ MarHUTHBIM
MOMEHTOM B MarHUTHOM nojie B. Halitu acumnroTiku 3T0r0
BKJIa/la B IpejiesiaX BbICOKOM U HU3KOM TeMIepaTypsbl.

6. HaiiTn BKJTaJ B TEINIOEMKOCTh OT MAarHOHOB B (peppOMAarHeTHKax U B
anTudeppomarseTikax. CpaBHUTB pe3ylIbTaT CO BKIAIOM

0T (hOHOHOB.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TEeCTOB U T.l'[.)

IIpumep sx3amenaronHoro ounera (1 cemectp):
1. Biiusinne TeMIepatypbl Ha paccessHiEe PeHTIGHOBCKOTo u3imydeHus; daxrop Jebas—Yomnepa.

2. Musnexrpuku. Pa3nuuHble BKIaAbl B IOISIPU3YEMOCTb AUIIEKTPUKOB. BbIunciieHre OpMeHTallMOHHOW BOCIIPUUMYHBOCTH.
3. TemmepaTypHas 3aBUCUMOCTb JJIEKTPUUECKON IPOBOAUMOCTH B METaIIaX.

IIpumep sKx3amenanmonHoro ounera (2 cemectp):

1. HopmaibHble MOJBI IByXaTOMHOM JMHEHHOW LEMOYKY; LIENb B CIIEKTPE KoJIeOaTelbHBIX BO30OYKICHUMH.

2. CTpyKTypHBIH (haKTOp KPHUCTAITHISCKOH PEIICTKH M ero Poiib MPH SKCIIEPUMEHTAIEHOM METOIEC OIPE/ICIICHUS
KPUCTAJUIMIECKON PEeIIeTKH. ATOMHBINA GopM (akTop.

3. Antudeppomaruerusm. Ilepexoapl cnuH-aon u cnuH-Guun. JAucnepcusi MarHOHOB U UX BKIAJ B TEMJIOEMKOCTb.

ITpumep sK3aMeHaIMOHHOTO OHJIeTa MPUBECH B PHIIOKCHUH

5.4. Meroauka OLleHKH OCBOCHHSl JUCHMILUINHBI (MoayJs, npaktuxku. HUAP)

Ouenka Kpurepun ornieHHBaHHSA Ha HK3aMEHE
5 «OTIuaHO» OOyuaromuiicss TTyOOKO M COAEpKAaTEIbHO PACKPBIBAECT OTBET HA KAXKIBIH TEOPEeTHUIECKUil BOIPOC,
He JoIycTUB oKO0K. OTBET HOCUT pa3BEpHYTHII U MCUEPIIBIBAIOIINI XapaKTep
4 «Xoporoy» OOyyaromuiicss B IEJIOM PacKphIBAET TEOPETHUECKHAE BOMPOCHI, OJJHAKO OTBET XOTS OBl Ha OJUH U3
HUX HE HOCHUT Pa3BEepHYTOr0 M NCUEPIIBIBAIOIIETO XapakTrepa
3 «Y TOBJIETBOPUTEIHHOY OOyyaromuiicst B LEJIOM PacKpbIBAE€T TEOPETHUECKHE BOMPOCHI U JOMYCKAET DAL
HETOYHOCTEN

OOydaromuiicss (parMeHTapHO PACKPHIBACT COJCPKaHNE TEOPETHYECKUX BOIPOCOB, JOMYCKAeT 3HAYUTEIHHBIC
HETOYHOCTHU
2 «HeynoBneTBopUTEIEHO» OO0yuaromuiicss He 3HaeT OTBETOB Ha MOCTABJICHHBIE TEOPETUUECKUE BOMPOCHI

OrneHrBaHMeE pelleHHs 3a7a4 KOHTPOJIbHOM paboThI

Onenka Kputepuu oueHuBanus

5 «OTIuaHO» OOy4aromuiicss BBIIONHSET IOJHOE U apTyMEHTUPOBAHHOE pEIICHUE 3aadn

4 «Xoporo» OOy4aromuiicss BBIIONHSET IOIHOE PEIIeHHe 3aJaul, HO HE MOXET apryMEHTHUPOBaTh CBOE
penieHue

3 «Y 1OBIETBOPUTEILHOY OOyyaromuiics B EJIOM IPAaBUIIBHO pelIaeT 3ajady, HO He MOXKET apryMEHTHPOBATh

CBOE pellIeHHe
OOy4aromuiicst MPaBHIBHO MOHUMAET CIIOCO0 PElIeHMs 3a7a4u, HO JAOMyCKaeT OMMOKM MpH PEeIICHUH 3a1aqn
2 «HeynoBneTBopUTEIEHO» OOydJaromuiics He MOXKET PEIIUTh 3a/1ady

Onenka Kpurepun olieHHBaHUS OTYeTa MO KypcoBOil padoTe:

5 «OT1anyHO» OOydaromuiicss TIIyOOKO M CO/epKaTeIbHO PACKPHIBACT TEMY KYPCOBOM pabOTHI, HE IOITyCTHB
ommOoK. OTBET HOCHUT Pa3BEPHYTHIN U HCUSPIBIBAIOIINI XapaKTep

4 «Xopomo» OOyyaromuiicss B LEJIOM PAacKpbIBAE€T PACKPHIBAET TEMY KypCOBOW PabOTHI, OAHAKO OTBET XOTA ObI B
OJIHOM MOpa3/ieNie He HOCUT Pa3BEPHYTOr0 U UCYEPIIBIBAIOLIETO XapaKrepa

3 «Y 1OBIETBOPUTEILHOY OOydJaromuiicss B IIEJIOM PacKpbIBaeT TeMy KypcOBOW paOOoTBI, M JOIycKaeT psi
HETOYHOCTEH/

OOy4aromuiicss (hparMeHTapHO PACKPBIBACT TEMY KYPCOBOI PaOOTHI, HOMYCKAeT 3HAYUTEIBHBIC HETOYHOCTH.
2 «HeynoBieTBOpUTENEHO OOyyaromuiicss He PacKphIBaeT B OTYETE OTBETHI HAa MOCTABICHHBIC TEOPETHUYCCKHC

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas JiuTEpaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue Bbubmmoreka W3natenscTBo, rox
JI1.1 [Kwurrems Y. Beenenue B ¢pu3uKy TBEpIOTO OnexrpoHHas OHOIMOTEKa Mocxksa: Hayxa, 1978
Tena
JI1.2 | Kutrtens Y. KBanToBas Teopust TBEpABIX Bubnmorexa MUCuC M.: Hayka, 1967
Teln
JI1.3 | Jlanmay JI. 1., T. 7: Teopust ynpyroctu bubimorexa MUCuC , 1965
JInpmun E. M.
JI1.4 | Jlanpay JL /1., T.5: Cratuctuyeckas pusuka Bubnmorexa MUCuC , 1964
Jupmmm E. M.




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTODBI, COCTaBHTEIH 3arnaBue Bubnmorexa W3narenscTBO, TOA
JI2.1 | AbpuxocoB A. A. OCHOBBI TEOPUHU METAJUIOB: bubnuorexa MUCuC M.: Hayka, 1987
Juns ¢us. crenr. By30B
JI2.2 | Jlappmay JI. [1., T.3: KBaHTOBas MEXaHUKA. Bbubnmmorexa MUCuC , 1989
JInpmun E. M. Hepenarusucrckas teopus
JI2.3 | Bexuos 1O. X., DNEKTPOHHAS TEOPHS bubimorexa MUCuC M.: U3a-Bo MUCuC, 2013
Hpanos U. A., MeTaJlIoB: ¢0. 3a1a4
Martseesa 1O. JL., np.,
Myxun C. W.
6.1.3. Meroauyeckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue Bbubnmnoreka W3narenscTBo, ron
JI3.1 |[3aitman [ IIpuHLUIIBI TEOPUU TBEPAOTO OnexrpoHHas OHOIHOTEKA Mocxksa: Mup, 1974
Tena
JI3.2 | beixoBa M. b., BrimonaeHne u opopmiieHne bubnuorexa MUCuC M.: [MHUCuC], 2017
T'opeesa XK. A, BBIITYCKHBIX
Kosmosa H. C., KBaTH()UKAIIMOHHBIX PadoT,
Honropusrii . A. Hay4YHO-HCCIIEA0BATENbCKUX
paboT, KypCOBBIX paboT
MarucTpoB U OTYETOB 110
MPAKTUKAM: METOJI. YKa3aHUsI
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»
91 |KsanTtoBas ¢usmka TBEpIOrO TENMa | https://Ims.misis.ru/courses/8385
6.3 Ilepeuenb MpPOrpaMMHOro odecnevdeHust
I1.1 |Microsoft Office
1.2 |LMS Canvas
I1.3 [MS Teams
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 TaHHBIX
N.1 |llonHOTEKCTOBBIE POCCUMCKUE HAYUHBIE KYPHAIIBL U CTaThU:
N.2 |— Hayunas snekrponnas oudmnorexa eLIBRARY https://elibrary.ru/
nus Wnoctpannslie 6a3pl ganHbIX (Hoctym ¢ [P angpecoB MUCuC):
N.4 |— ananmTrueckas 6asa (nHaekcwl mutupoBanus) Web of Science https://apps.webofknowledge.com
WN.5 |— aHanutuueckas 06a3a (MHIEKCH IUTHPOBaHUS) Scopus https://www.scopus.com/
.6 |— Haykomerpuueckas cucrema InCites https://apps.webofknowledge.com
WN.7 |— Hay4dHbIe )KypHaJbI m3aaTenbcTBa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHareHue
Jlro6oit Kopryc | YueOHass ayauTopusi JUIsL TPOBEACHUS | KOMIUIEKT yueOHoW mebenu 10 36 MecT A 00ydaromuxcs,
MynsTUMeTHHHAS 3aHATUN JICKIMOHHOTO THIIA W/WIK U | MyAbTUMEIMHHOE  O00OpYHOBaHHE, MATHHUTHO-MapKepHas
IIPOBEACHUS IIPAKTHUYCCKHUX 3aHATHIL: Jocka, paboduee Mecto mperonmaBartens, I1Kc moctymom k
UTC «Uuteprer», DUOC yHuBepcuTeTa 4Yepe3 JIUUHBIN
kabuner Ha mnargopme LMS Canvas, IHLIEH3MOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus
Jlro6oit Kopryc | YueOHass ayauTopusi JUIsL TPOBEAEHUS | KOMIUIEKT yueOHoW mebenu 10 36 mMecT Aiisi 00ydaromuxcs,
MynbsTUMeauitHas 3aHATHH JICKIMOHHOTO THIIA W/WIM JUIA | MyAbTUMEIHHHOE  O0OpYHOBaHHE, MAarHHUTHO-MapKepHas

TIPOBECACHUA MTPAKTUICCKUX 3aHATHI:

Jocka, pabodee Mmecto mpemonasarens, I[IKc moctymom x
UTC «Uureprer», DUOC yHuBepcuTeTa 4Yepe3 IJHYHBIHA
kabuner Ha mmiargopme LMS Canvas, JIHIIEH3HOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

UYuranbHbii 3a1 Ne3 (B)

KOMIUIEKT  yueOHON  wmebenn Ha 44  wmecta A
obyqaromuxcst, M@V Xerox VersaLink B7025 ¢ dynxmueit
MacmTabupoBaHUs TeKkcToB U m3o0paxkenmir, 8§ IIK c
noctynom k WTC «Murepuer», DUOC yHUBepcureTa
yepe3 JHYHBIN KabuHeT Ha tuatgopme LMS Canvas,
nureH3nonHble mporpamMbl MS Office, MS Teams, ESET
Antivirus.




8. METOAUYECKHE YKA3AHUSA JJIAA OBYYAIOIIUXCA

OO0yueHre MPOBOAUTCS B IBA CEMECTPA M OPTraHU3YeTCsl B COOTBETCTBHH C HACTOSIICH mporpaMMoit. [IpoMexyTodHas aTTecTalus
MO0 AMCLHUILTHHE MPEAYCMOTPEHA B BHJIC dK3aMeHa 3a 1-if cemectp. OKOHYATENbHAs ATTECTAlMS 110 AUCLHMIUIMHE IPEIYCMOTPEHA B
BUJIE dK3aMeHa 3a 2- ceMecTp.

Chaiins! Bcex nekuuii B opmare pdf, ¢ pa3duBkoii mo pazmenam (MOAyIsIM) Kypca, a Taloke MpeIBapuTeIbHbIe dK3aMEHAIIHOHHBIE
OueTs! JOCTYITHBI Ul CTyAEHTOB B cucteMe Ims Canvas.




