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JIner akryaqm3zanuu padodeil mporpamMMsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu Kapeapbl DU3HUKU

[IpoTokosm oT 20 . Ne

3aB. kadenpoii H.M.ﬁonrymm{

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapsl DPU3UKU

[Iporokomor 200 . Ne
3aB. kadenpoit JA.M. Honrymmx

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena juist peanm3armu B 2027 - 2028
yueOHOM rojly Ha 3aceaHuu kapeapsl DuU3uKu

[IpoTokomor 20 . Ne

3aB. kadenpoit J.M. Honrymmx

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ojo0peHa it peanm3armu B 2028 - 2029
y4eOHOM ro1y Ha 3aceqaHuu Kadgeapsl DuU3nKu

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit I{.M.ﬁonrymnﬂ

Paboyas nmporpamma nepecMoTpeHa, o0cyxeHa u ogo0pena s peanusarmu B 2029 - 2030
y4eOHOM roy Ha 3aceqaHuu Kadeapsl DU3NKH

[Ipotokom ot 20 . Ne

3aB. xadenpoit H.M.ﬁOHFyHII/IH




1 e ocBOEHUS TUCHUIJIHMHBI (MOY/JIs1)

Lenp u3yyeHHUs AUCHUILIUHBI - (OPMUPOBAHME HAYYHOW OCHOBBI JJISI OCO3HAHHOTO H
[[EJICHANIPABICHHOTO HCIOJIB30BAaHUS CBOWMCTB TBEPABIX Tel, B TMEPBYK odYepenp —
MOJIyIIPOBOIHUKOB, MIPU U3yYCHHUH, HCIIOJIB30BAaHUM U CO3JaHUU JIEMEHTOB MPUOOPOB B chepe
HEepa3pyIIAIOIIEr0 KOHTPOJIS.

3amauamMu Kypca CIIy)KaT paclIMpeHHe HaydHOTO KPyro3opa M SpYAWIUH CTYJCHTOB Ha
0aze wm3ydeHUs (QyHIAMEHTAIBHBIX pPE3yJbTaTOB (M3MKK TBEPJOrO Tela U CHOCOOOB
IMPAKTUYCCKOro HCIOJIb30BAHUA CBOIICTB TBEPABIX TCJI, Pa3BUTHC IOHUMAHUSA B3aUMOCBA3U
CTPYKTYpBl U COCTaBa TBEPAbIX TE€J, U MHOro00pa3us UX (U3NYECKUX CBOMCTB, MPAKTUYECKOE
OBJIAICHUC MCTOAAMU TCOPCTUUCCKOIO OIMMCAHUA W OCHOBHBIMU TCOPECTHUYCCKUMHU MOACTIAMU
TBEPAOTO TCJIa, HABBIKAMHW ITOCTAHOBKHU (1)I/ISI/I‘~I€CKOFO SKCIICpUMCHTA 10 HU3YUYCHHUIO CBOMCTB
TBEPABIX TEJI KW OCHOBHBIMU OKCICPUMCHTAJIIBHBIMU MCTOAWMKAMH, CO3JaHUC OCHOBBI [JIA
MOCJICYIOMIETO H3YICHHS BOITPOCOB (DU3HMKH MOTYTIPOBOTHUKOBEIX IIPUOOPOB.

2 MecTo THCHMIIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmsl

Juctmmuimaa du3nka KOHJICHCHPOBAHHOTO COCTOSHHSI BXOIHWT B 00S3aTEIbHYIO YacTh
y4eOHOro 1aHa 00pa3oBaTeNbHON MPOTPAMMBI.

Jns  w3ydeHWs  JAUCIUIUIMHBL ~ HEOOXOIWMBI  3HaHWS  (YMEHHUs,  BJIAJCHUS),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE H3yUCHHS AUCITUTUINH/ TPAKTHK:

®dusuka

MaremaTuka

Xumust

3HaHusA (YMEHUs, BIAJCHUA), OTY4YEHHbIE IPU U3YYEHUH JAHHOW JUCLUIUIMHBI OyIyT
HE0O0XOAUMBI 17151 U3yUCHU S IUCLUILINH/TIPAKTHK:

dusnueckue 0CHOBBI OJTy4eHUs MH(pOpMauu

IloaroroBka k caue ¥ caaya rocyJapCcTBEHHOIO SK3aMeHa

3 Komnerenuuu odyuyarwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIJIMHBI (MOIYJIS) M IJIAHUPYEMbIe pPe3yJbTAThl 00y4eHUs

B pesynbrare oCBOGHHMS IUCHUIUIMHBI (MOnyns) «@Pu3MKa KOHJIEHCUPOBAHHOTO
COCTOSIHUSD) O0yUaroHiics J0HKeH 001a1aTh CAeIYIOIMMHI KOMIIETEHITUSIMU:

Ko nanukaTtopa NHaukaTop J0CTHKEHUS KOMIICTCHITUN

OIIK-1 Cmocoben IIPUMCHATH C€CTCCTBCHHOHAYYHbBIC H O6H_IGI/IH)KeHepHLIe 3HaHHUA, MCTOAbI
MATCMAaTH4YCCKOI0 aHalin3da W MOJCIHUPOBAHHUA B HH)KeHepHOﬁ JACATCIIBHOCTH, CBSI3aHHOH C
IMPOCKTUPOBAHUEM W KOHCTPYUPOBAHUCM, TCXHOJIOTHUAMHU IPOU3BOACTBA HpI/I60p0B u
KOMIUICKCOB IIIMPOKOI'O HA3HAYCHUA

OIIK-1.1 [IpuMeHsier 3HaHUS MaTEMaTUKH B HWHXXEHEPHOW TMpaKTHKE MpHU
MOJICIIMPOBAHUHU

OIIK-1.2 [TpuMeHsIeT 3HaHMS €CTECTBEHHBIX HaYK B MH)KCHEPHOMW MPAKTHKE

OIIK-1.3 [IpumensieT oOleMHKeHEepHbIE 3HAHNS, B UHKCHEPHOU AeITeTbHOCTH

OIIK-3 Cnoco6eH mpoBOAUTh 3KCIIEPUMEHTANIbHBIE HCCIIeI0BaHUs U U3MEpEeHUs, 00pabaTbIBaTh
U TIPEACTaBIATh NOJy4eHHbIE JaHHbIE C YUETOM CHelU(UKH METOJOB U CPEACTB TEXHUYECKUX
U3MEPEHUH B MPUOOPOCTPOECHUH

OIlK-3.1 BoiOupaer M HCHONB3yeT COOTBETCTBYIOIINE PECYPCHI, COBpPEMEHHbBIE
METOJMKH ¥ O0OpyIOBaHUE Ui TPOBEACHUS OKCIEPUMEHTAIbHBIX
HCCJICIOBAHUIN U U3MEPEHUI

OIIK-3.2 OO6pabaTbIBaeT M MPECTABISET MOTYyYEHHbIE SKCIIEPUMEHTAIbHbIC TaHHbIE
JUISL [TOJTy4eHHsI 000CHOBAHHBIX BHIBOJIOB




4. CTpyKTypa, 00b€éM H coep:KaHue T CHUILIMHBI (MOYJIs1)
OOmiast TpyI0EMKOCTh AUCHUILUIMHBI COCTaBIIsIeT S5 3aueTHbIX enunui 180 akan. dacoB, B TOM

YHUCIIC:

— KOHTakTHas padora — 10,7 akaj. 4acos:
— aynutopHas — 10 aka. 9acos;
—BHeayautopHas — 0,7 akaj. 9acos;

— camocTosTenbpHas pabota — 165,4 akay. 4acos;

— B (popme npaxTrueckoi moarotoBku — 0 akan. ac;

dopma aTTeCTalny - 3a4ET C OLEHKOMN

AynuropHast s
KOHTAKTHast pabota E z dopma TeKyIIero
Paszen/ Tema 2 (B akaj. yacax) E g Bun 3 KOHTpOJIS Ko
N — Q g 0| caMOCTOATENBbHOM | - yereBacMocTH 1 P —
o & paboThI MPOMEKYTOTHON
na6. | mpakt. | €8
Jlek. =ar aTTecTaluu
3aH. 3aH. | U &
1. Tumbl KOHJCHCHPOBAHHBIX
cpen, CHUMMETpUS U CTPYKTypa
KPHUCTAJIJIOB
11 OCHOBHBIE
XapaKTePUCTUKU u
CBOMCTBa
KpUCTAJITNYECKHUX, 1. [logroroska K
HEYIOPSI0YEHHBIX u MPAaKTUYECKOMY
aMOp(HBIX TBEPIBIX TNl U 3aHATHIO
SKUJIKHAX KPHCTaJLJIOB. 2. BrimonHeHue OIK-1.1
OnpezneseHue  CTPYKTYpPbI MPaKTUYECKON 1. Becena - OHK-1'2’
npocteimux pemerok mo| 3 | 0,5 15 20 paboThI o0cyxieHHe OHK-1'3’
JTAHHBIM 3. 2. YcTHBIR ompoc. OHK-S' 1’
PEHTI€HOCTPYKTYPHOTO CamocrosiTensHOe '
aHaJm3a. Meronsl U3y4YCHUE YYEOHOM
OMMCAHUA W MEXaHU3MbI W HaY4YHOH
B3aUMOJICHCTBHS JIUTEPATYpPBI
AJIEKTPUYECKOrO u
3JIEKTPOMATHUTHOTO TIOJIST C
PEIIEeTKOM. Junamuka
Wroro no pazaeny 0,5 15 20
2. CBOOOIHBIN 3JEKTPOHHBIN Ta3
B MOJIYIPOBOJHMKAX M METaJIaX.
1. Iloaroroska x
MPAKTUIECKOMY
3aHITHIO
2.1 Pacuerhl KMHETHYECKUX 2. BrimonHenue OIK-1.1
XapaKTePUCTUK  TBEPIBIX MPAKTHIECKON 1. becena - s
OIIK-1.2,
Te B npubmmwkenun| 3 | 0,5 15 25 paboThI o0CyXIIcHHE OIK-1.3
CBOOOJTHOTO  3JICKTPOHHOTO 3. 2. YcTHBIN onpoc. s
OIIK-3.1
rasa. CamMocTrosTeabHoe
U3YyUYCHUE YUCOHOM
U Hay4HOU
JIUTEPATYPHI
Uroro no pazueny 0,5 15 25

3. 3onnas
TIPHITOKEHHS.

Teopus U ee




3.1 OCHOBHEIE
TPUOITIDKEHUS 30HHOM
TeopuH, CBOIWCTBA
OJIOXOBCKOI'O 3JIEKTPOHA, U
0COOEHHOCTH

SHEPTeTHYECKOr0  CIEKTpa
JNIEKTPOHA B  KPHCTAIIE,
TIOHATHE 3pPeKTUBHON
MaccChl. Krnaccudukanms
TBEPIBIX TEJ HAa METAJUIBL,
HOJTYIPOBOXHUKI u
IVDICKTPHKA € TOYKH
3peHHsl 30HHOH  TEOpHH.
OcobOeHHoCTH 30HHOM
CTPYKTYpEI OCHOBHBIX
HOJTYIIPOBOIHHUKOB, 1. TloxroroBka k
apaMeTpsl 30HHOU HPaKTHYECKOMY
CTPYKTYPBI, ONPEACIISIONINe 3aHSATHIO
BO3MOKHOCTb u 2. Bemmonxenne
. OIIK-1.1,
3¢bHEKTUBHOCTD MPaKTUIECKON 1. Becena - OIIK-1.2
WCIOJNIb30BaHUS  JaHHOTO 0,5 15 35 paboTsI obcyxieHne OHK-1.3’
IIOJTYTIPOBOAHUKA ULt 3. 2. YcTHBIH ompoc. Ol_[K-3. l’
KOHKPETHBIX MPAaKTHYECKUX CamocrosiTenbHOe '
MIPUIOKEHUH. THIIBI U poIb u3ydeHue yueOHoun
puMecei B U Hay4HOH
MOJTYIPOBOIHHKAX. JIMTEPATYPEI
CraTHCTHKa PaBHOBECHBIX
HocuTeneH 3apsiaa. MeTomsl
OIMCaHUS MEJTKHX "
TITyOOKHX MPUMECHBIX
COCTOSIHUH, METO/IBI
pacyeTa MoJ0KEHUsT YPOBHS
®depMu B TOTYIPOBOAHUKE,
0COOEHHOCTH
TeMIlepaTypHOil
3aBUCHMOCTH
KOHIIEHTpaIlil  HOCHUTEJeH
3apsina, OCHOBHBIE
3¢ deKThI, MPOSBIISAIOLINECT
IpU  BBICOKOM  YPOBHE
JIETHPOBAHUSL.
Wroro no pazaeny 0,5 15 35
4. HepaBHOBECHbIC HOCUTEIHU
3apsia
1. Iloaroroska x
NPAKTHIECKOMY
3aHATUIO
4.1 Teneparus, 2. Beimonkeite OIK-1.1,
pexomOuHaims, auddy3us TpaKTHICCKOM 1. Becena - OIlK-1.2,
. 0,5 15 30 paboThI o0CyXIIeHHE
U Jpedd HepaBHOBECHBIX . OI1K-1.3,
HOCHUTENICH 3apsia. 3 2. VerHeiid onpoc. OIlK-3.1
CamocrosiTenpHOe
U3YyUYCHUE YUCOHOM
Y HAyIHOH
JIUTEPATyPHI
HWroro no pasaeny 0,5 15 30

5. Marueruky,

CBEPXIIPOBO/IHUKH.




1. ITonroroska x

[IPAKTHYECKOM
5.1 ®wusnyeckas mnpupona P SAHSTIIO y
MarHeTu3Mma, OCHOBHbIE 2 BhlHOHCHIC
THUIIBI MarHeTHUKOB. | o OIlK-1.1
CpolicTBA M  OCHOBHBIE TpaKTHHCCKON 1. becena - OIlK-1 2,
3 20,3 padoTHI obcyxaeHne )
TUIBl  CBEPXIPOBOJHUKOB, 3 2. VerHiii onpoc OIIK-1.3,
Maxkpo- u ) ' ’ OIIK-3.1
P CaMOCTOsATENBHOE
MHUKPOCKOITIYECKUE MOJICITH o
u3ydyeHue yueOHoil
CBEPXIPOBOMMOCTH. & BayTHO#
JIUTEPATYPhI
HUroro no pazueny 20,3
6. TIoBEepXHOCTh W KOHTAKTHBIC
SIBJICHUSL.
1. ITonroroBka x
MPAKTHICCKOMY
3AHATHIO
2. Boinonnenne OIK-1.1
6.1 KoHTakTHEIE SIBIEHUS B MPaKTUIECKON 1. becena - OIK 1'2’
MeTayiax ul 3 20,1 paboThI o0CyKaeHHe OIIK 1'3’
MIOJTYTIPOBOAHUKAX 3. 2. YcrHBIH ompoc. OTIK 3' l’
CaMoCTOsATEIEHOE '
u3ydeHue yueOHoun
U Hay4HOH
JIUTEPaTyphI
Wroro no pazaeny 20,1
7. OCHOBHEBIE
9KCIEPUMEHTAIILHBIC METO/IBI
H3YYCHHUS CTPYKTYPBHI,
AJNIEKTPUYECKUX W MarHUTHBIX
CBOICTB TBEpPJBIX TEJ.
7.1 Meronsl
1. ITonroroBka k
AKCIEPUMEHTAILHOTO
MPAaKTUYECKOMY
OIpeeIICHHS SAHSTHIO
3JIEKTPOIPOBOHOCTH " > BhiloHEHIE
KOHIIEHTpAIlMd  HOCHUTENEH ) " OIIK-1.1
3a ;man; TBEPJIOM TEJe TpaKTHHICCKOM 1. Becena - OIIK-1 2’
I.L[II:I) HMHBI 3511 eLueHHOﬁ’ 3 15 pabore! obeyxeHue OIIK 1'3’
P P 3. 2. YcTHBIN onpoc. )
30HEI, KOHIICHTPAIIH, CaMOCTOSTOIBHOE OIIK-3.1
TOABHKHOCTH, BpEMEHHU .
U3y4YCHUE YYeOHOM
JKHM3HU, ko3 Purmenra L HAVHO
muddy3un HOCHUTENeH HI/ITCI))(:Typr
3apsa B MOJYIPOBOIHUKE.
Wroro no pazaeny 15
HUroro 3a cemectp 165,4 340
Uroro o aucuumuinye 165,4 3a4eT C OLICHKON




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[lpu peanuzanmmu pa3IUYHBIX BUAOB y4eOHOUM paboTbl Hambosee >PPEeKTHBHBIC
pe3yabTaThl OCBOCHHS JWCIMIUIMHBI JAlOT TPAJAULMOHHBIE O0Opa30BaTeNbHBIE TEXHOJIOTHH,
TEXHOJIOT MU IPOOIEMHOTO oOy4eHus, MHTEPAaKTUBHbBIE TEXHOJIOTUH,
MH(POPMAIMOHHO-KOMMYHUKAITMOHHBIE 00pa30BaTeIbHbBIE TEXHOJIOT HH.

1. TpamunuoHHble 00pa30BaTENbHBIC TEXHOJIOTMHA OPUEHTHUPYIOTCS Ha OPTraHU3ALHUIO
00pa30BaTEeNbHOTO  MpOIecca, NPEANOJIATAONIYI0 MPSIMYI  TPAHCISIUIO 3HAHUH  OT
MPEero1aBaTelisi K CTyACHTY (MIPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHBHO-MUILTIOCTPATHBHBIX
METOJIOB 00y4eHus1). YueOHasi e TeIbHOCTh CTYJACHTa HOCHT B TaKUX YCIIOBHUSX, KaK MPaBHIIO,
PEIPOAYKTUBHBIN XapaKTep.

@®opMbl y4eOHBIX 3aHATHIH C UCIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOT Uil

Nudopmanronnas jexuuss -  [OCJIENOBATEIbHOE  HM3JI0KEHHE  MaTepuaiga B
IMCUUIUIMHAPHOW JIOTHKE, OCYIIECTBISIEMOE TNPEHMYIIECTBEHHO BepOAIbHBIMU CpPEACTBAMU
(MOHOJIOT TIpeToIaBaTers).

Cemunap — Oeceia mperno1aBaTesis U CTyJI€HTOB, OOCYK/ICHHUE 3apaHee MO0 TOBIEHHBIX
COOOImIEHNH TO KaXIOMYy BOMNPOCY IJIaHAa 3aHATHS C EIWHBIM ISl BCEX IepeyHeM
peKoMeHayeMOM 00s3aTeIbHON U AOTIOJIHUTENBHOM JTUTEPATyPHI.

JlaGopaTtopHnast paboTa — opranuzaius yaeOHOH paboThI C peaTbHBIMH MAaTepUaTbHBIMU U
WH(POPMAIIMOHHBIME O0BEKTaMH, SKCIEpUMEHTAIbHAs padoTa C aHaJOrOBBIMH MOJIEISIMHA
peanbHBIX 00BEKTOB.

2. TexHoyioruu MpoOIEMHOTO O0yYeHHUST — OpTaHW3anus 00pa3oBaTELHOTO IpoIiecca,
KOTOpasi TMPEAIoJiaraeT MOCTAaHOBKY MPOOIEMHBIX BOTIPOCOB, CO3JJaHHE YUEOHBIX MPOOIEMHBIX
CUTYaIUH JUI1 CTUMYJIMPOBAaHUS aKTUBHOW M03HABATEIHHON 1€ATEIHHOCTH CTYIEHTOB.

®opMbl yIeOHBIX 3aHATHH C UCTI0JIB30BAaHUEM TEXHOJIOTHH MPOOIEMHOTO OOYyUCHHUS:

[IpoGnemuast nexkuust — U3M0XKEHWE Marepuaia, IMpeanoaraionee MOCTaHOBKY
MpOOJEeMHBIX U JUCKYCCHOHHBIX BOIPOCOB, OCBELIEHUE PA3IMYHBIX HAYYHBIX MOAXOJIOB,
aBTOPCKHE KOMMEHTapHH, CBSA3aHHBIE C PA3IMYHBIMH MOJEISIMU MHTEPIpPETALUU H3y4aeMOro
Marepuana.

JlaGopaTopHO-TIpaKTUYECKOE 3aHATHE B (OpMe MpaKTHKymMa — OpraHu3aius y4eOHOU
paboThl, HampaBlieHHass Ha peEIIeHHe KOMIUIEKCHONW Yy4yeOHO-TIO3HABAaTEeIbHOM 3a1auu,
TpeOyloIIel OT CTyIeHTa IPUMEHEHHSI KaK HayYHO-TEOPETHUECKUX 3HAHUM, TaK U TPAKTHUECKUX
HaBBIKOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpraHu3alus 00pa3oBaTeIbHOIO IMpoliecca, KOTopas
MIpeIIoiaracT akTUBHOE U HEJIMHEHHOE B3aMOICUCTBUE BCEX YUaCTHUKOB, IOCTH)KEHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOIO JJs HUX oOpa3oBaTelbHOro pesynbrata. Hapsay co
CHEIHATM3UPOBAHHBIMU ~ TEXHOJIOTHSIMH  TaKOrO  poJia  MPHUHIMI ~ HMHTEPAKTUBHOCTH
MPOCIEKUBACTCA B OOJBIIMHCTBE  COBPEMEHHBIX  0Opa30BaTeNbHBIX  TEXHOJOTHUH.
WHTepakTUBHOCTD MOpa3yMeBaeT CyOBbEKT-CyObEKTHBIE OTHOIICHUS B X0Jie 00pa30BaTEIbHOTO
mpolecca H, Kak cieacTBue, GopMupoBaHUE caMopa3BHUBaroIIeiics HHPOPMAIIHOHHO-PECYPCHON
Cpebl.

@opMbl YyU4EOHBIX 3aHSITHH C MCMOJIB30BAHUEM CHEIHATU3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTUH:

1. Jlexuust «oOpaTHOM CBSA3M» — JEKIMS—IPOBOKaLUs (M3JI0KEHNE MaTepHralia ¢ 3apaHee
3a-TUTaHUPOBAHHBIMU OLTHMOKaMHU ), IEKIUs-0ece1a, IeKIUA-TUCKYCCHsl.

2. CeMMHap-IUCKYCCHsI — KOJUIEKTUBHOE 00CYX/IEHHE KaKOTro-JInOo CIIOPHOIO BOIpOCa,
npoOsemMbl, BBISIBIEHHE MHEHUH B Tpynme (MEXrpynmoBOH JHajor, JMCKycCUs —Kak
CTHOp-AMATIOT).

4.  MNHpopMallMOHHO-KOMMYHHUKALIMOHHbIE  OOpa3oBaTeNbHbIE  TEXHOJOTHMH  —
opranu3zaius 00pa3oBaTeNBFHOTO MPOIecca, OCHOBAHHAS Ha MPUMEHEHUH CIEeIUATU3UPOBAHHBIX
IIPOrPaMMHBIX CPEJl U TEXHUYECKUX CPEICTB pabOThI ¢ UH(OpMAITUEH.

®opmbl ydeOHBIX 3aHATHH C UCTIOIb30BaHUEM HHPOPMALMOHHO-KOMMYHHKAIIMOHHBIX



TEXHOJIOTUH:

Jlekuusa-BU3yanu3asi — H3JI0KEHUE COACP)KAaHUS COMPOBOXKMACTCS IPE3CHTALUCH
(memoHcTpanuei yaeOHbIX MaTepHajIoB, MPEACTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPahUIECKUX, ayAU0- U BUACOMATEPHAIIOB).

CemuHapckoe 3aHsTHE B pOpMe MPe3eHTAUN — IPEACTaBICHUE PE3yIbTATOB MPOECKTHOM
WIA  WCCIEJOBATENbCKONM  JEATENBHOCTH C  HCIHOJB30BAHMEM  CHEIHAIHM3UPOBAHHBIX
MIPOTPAaMMHBIX CPE/l.

6 YueGHO-MeTOANYeCKOe o0ecTiedyeHNe CAMOCTOSITe/IbHOI padoThl 00yUyaroLmMXxcs
[IpencraBneno B nmpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA /ISl POBEAeHUA POMEKYTOYHOH aTTeCTAMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOoHo-MeTOMMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHue TUCIIUTITTHHBI (MOTYJIs1)

a) OcHoBHas1 TMTEpPaTypA:

1. dy6ckuit I'.A., Hedenper A.A., Jonrymun .M., Jonrymuna O.B., MaBpunckuii
B.B. ®usuka TBepAoro Tena [ANMEKTPOHHBIA pecypc]: ydueOHoe mocobue - MarHuToropck:
®I'bOY BOMI'TY um. I'.1.Hocoga, 2019.

2. MonexynsipHas ¢pusnka. TepmonnHamuka. KoHpeHCHpOBaHHBIE COCTOSIHUS © ydeOHOE
noco6ue / I11. A. Tlupanumsuiy, E. B. [llanaruna, H. A. Kansesa, E. A. TTonikoBa. — 2-¢ u3.,
norn. — Cankr-IlerepOypr : Jlanp, 2017. — 200 c. — ISBN 978-5-8114-2431-3. — Tekcr:
anexktpouusid /[ Jlamp . 92jeKTpoHHO-OMOnmoTeuHas — cmcrema. —  URL:
https://e.lanbook.com/book/91292.

3. KynekoB, B. I'. ®uznka KOHIEHCHUPOBAHHOTO COCTOSIHHSI B AJIEKTPOTEXHUYECKOM
MaTepuanoBeaeHus . yaeonoe nmocodue / B. I'. KynskoB. — Cankr-IletepOypr : Jlaus, 2017. —
272 ¢. — ISBN 978-5-8114-2379-8. — Tekcr : onekrponnsiii //  JlaHb
aNIeKTPOHHO-O0MbmoTeunas cucrema. — URL: https://e.lanbook.com/book/90003.

0) lonoJiHMTEILHAS JIATEpaTypa:

1. Kopabenpuukos, /1. B. ®u3nka KOHACHCHPOBAHHOIO COCTOSIHHS | yueOHOe mocobue /
J1. B. KopabensuukoB. — Kemeposo : KemI'Y, 2017. — 149 ¢. — ISBN 978-5-8353-2160-5. —
Tekcr : onexkrponnbiii // Jlaub © 210eKTpoHHO-OMOMHOTeuHast cuctema. — URL:
https://e.lanbook.com/book/103097.

2. ®unmumonosa, H. . ®usuka KOHICHCHPOBAHHOIO COCTOSIHUSA © ydeOHoe mocooue / H.
N. ®umamonora, P. II. JlukapeBa. — HosocubOupck : HI'TY, 2016. — 136 c¢. — ISBN
978-5-7782-2960-0. — Tekcr : snekrponuslii // JIaHb : 3I€KTPOHHO-OMOIMOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/118444.

3. Mdy6ckwmii I'. A., ly6ckas T.51., byrakoB C.A. OcHOBBI (p3MKH TBEpAOIO TEJIA: 3aa4u U
ynpakHeHus:: yueOHoe nocodue. - Marauroropck: MI'TY um. I'.1. Hocosa, 2001. - 150 c.

B) MeToauyeckne yKazaHus:

1. yOckuit I'.A. ®u3nka KOHJIEHCUPOBAHHOTO COCTOSIHHS BEIIECTBa: JaOOpaTOpPHBIN
npaktukym [/ T.A. Jlyockuii, A.A. HedenpeB, T.f. JlyOckas - MarHuToropck: H3-Bo
Marnutoropckoro roc.Texs. yH-ta uM. I.1.Hocoga, 2014. - 155 c.

r) [IporpamMuoe o6ecnneuenue u UHTepHeT-pecypcenl:

https://e.lanbook.com/book/91292 1. Monekynspuas ¢usuka. TepmMoauHAMUKA.
KonnencupoBanHnbie coctosiHus © yaeonoe nocobue / L. A. [Mupanmumsuim, E. B. llanaruna, H.
A. Kansesa, E. A. [TonikoBa. — 2-¢ uzn., gomn. — Cankr-IletepOypr : Jlanp, 2017. — 200 c.



https://e.lanbook.com/book/90003 KynskoB, B. I'. ®wusuka KOHIECHCHPOBAHHOTO
COCTOSTHHS B DJISKTPOTEXHUUECKOM MaTepHuaioBeneHuu : yueonoe nocobue / B. I'. KynbkoB. —
Canxr-IlerepOypr : Jlans, 2017. — 272 c.

IIporpammHoe o0ecnieuenne

Haumenoanue [10 Ne norosopa Cpok feicTBuUS JIMLIEH3UU
MS Oﬁ.lce 2007 Ne 135 01 17.09.2007 OeccpouHO
Professional

7Zip cB0001HO pacrpocTtpansemoe [10 0OECCPOUHO

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAaHHbIX U l/lH(l)OpMaII]/IOHHbIe CIIPaAaBOYHLIC CUCTEMBI

Haspanue kypca Ccblika
®denepanbHOe roCy/lapCTBEHHOE Oro/1KEeTHOE
yupexaenue «Denepanbublii nHCTUTYT npoMeinniennoi|URL: http://www1l.fips.ru/
COOCTBEHHOCTH»
Hannonanshas uH(})OpPMAITMOHHO-aHAIUTUYECKAs URL:
cucreMa — Poccniickuil MHIAEKC HAy4YHOIO IUTHPOBAHUS ali . .
(PUHLD) https://elibrary.ru/project_risc.asp

9 MaTepuajabHO-TeXHHYeCKOe o0ecnedeHue THCIHIIHHBI (MOYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I‘—IeCKOG oOecrieyenne JAUCHUIIIIMHBI BKIIFOYACT:

1. YueOHble ayquTOpUH U1 MPOBEACHUS 3aHATUN JIEKIIUOHHOTO THITA

OcHallleHue ayIMTOPUH:

MynbTUMEIUIHBIE CPENICTBA XPAHEHUS, IEPEAAY U MPECTaBICHUs HHPOPMAIUH.

2. Y4yeOHble ayqUTOPUU MJIs TPOBENEHUS MPAKTHUUECKUX 3aHATUH, TPYIMIOBBIX H
WHIUBUAYAIbHBIX KOHCYIbTALUN, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOM aTTeCTallu

OcHamenue:

WHuTepakTuBHAas J0CKa, IPOEKTOP;

MynbTUMEAUITHBIN TPOEKTOP, IKPaH

3. YdeOHbIe ayAUTOPUH JIJIs1 BBITTOJHEHUS KYPCOBOTO TTPOCKTUPOBAHMS, TTOMEIICHUS TSI
CaMOCTOSITEIIbHON pabOTHI.

OcHarenue:

Iepconansubie kommbioTepsl ¢ makerom MS Office, ¢ Brixogom B MHTepHeT u ¢
JOCTYIIOM B JICKTPOHHYIO0 HH()OPMAITMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

4. Tlomemenue [Uisi XpaHEHUS U NPOPHIAKTUYECKOTO OOCTYKMBaHUS y4e€OHOTO
000pynoBaHUs

OcHaleHue:

Crennaxu, ceidsl [u1st XpaHeHus ydeOHoro obopyaoBanus. THCTpyMeHTHI A1 peMOHTa

P~



Ipunoxenue 1
Y4eOHO-MeTOANYECKOE o0ecneYeHue CaMOCTOATEIbHOM PadoThI
o0y4yarommxcs

[Ipyu n3ydyeHun TUCUUIUIMHBI OCYIIECTBIIOTCA TEKYIIHUN, TPOMEKYTOUHBIN U
WUTOTOBBI KOHTPOJIb MO AUCLUIUINHE.

Texkymmii KOHTPOJIbL OCHOBaH Ha OerjoMm ompoce pa3 B Henemno. Dopmer:
TE€CTOBBIE OIICHKH 3a BBIIIOJHEHUE UHIUBUIYalbHBIX 3aannil. OcHoBHas 1enp TK:
CBOEBpPEMEHHAsl OLIEHKa YCIEBA€MOCTH CTYAEHTOB, MOOyXpaaromias MX pabdoTaTh
PABHOMEPHO, UCKIII0YAsi MAJIbIE 3aIPY3KU WU IIEPErpy3KU B TEYEHUE CEMECTpA.

[IpakTrueckue 3aHATHS CIAEAYET MTPOBOJAUTH B AYIUTOPUU C MYJIbTUMEIUNHBIM
000pyI0BaHUEM, TIPU 3TOM U KOJUIOKBUYMBI, U 3aIllUTa PE3YIbTATOB UCCIETOBAHUM
MIPOBOJISITCA IO TPAJIUIIMOHHON METOJAMKE B KJIACCE.

IIpoMexyTOUHBIIH KOHTPOJbL — OCYIIECTBIACTCS B (OpME KOJIIOKBUYMOB.
Henp TIK: moOyauTh CTYJIEHTOB OTYUTATHCS 3a YCBOCHUE Pa3CiiOB JUCIUTIIAHBI
HAKOMUTEIbHBIM 00pa3oM, T.€. CHayaJIa 3a MepBbie, 3aTeM 3a CJIEIYIOIINE pa3iebl,
U3y4aeMbI€ B CEMECTPE.

HNToroBplii KOHTPOIBL 10 AUCIUIUIMHE - ATO NPOBEPKA YPOBHS Y4EOHBIX
JOCTVIKEHUM CTYJAEHTOB 110 BCEU AUCLUIUIMHE 3a ceMecTp. Popma KOHTPOJIA: 3a4eT
C OlLEHKOMW B KoHIEe cemecTpa. IIpoBogutcs TpaguimonHbiM criocobom. Llenb
UTOTOBOT'O KOHTPOJIS: MPOBEPKA 3HAHUM JUCLIUIUIMHBL, ITIOJYYEHHBIX IIPU U3YUYECHUN
pa3zesnoB, TOCTATOYHBIX JJIS MOCIEIYIOUIEro 00yUeHHUS.

TeMbl MPAKTUYECKUX 3aHATUH.

1. UccnenoBanue sBIECHUN TEPMOICKTPOHHOM amuccuu (TDD) u onpeaeneHue
paboTHI BEIXO/Ia METOJIOM MpsiMoit Pudapicona.

2. UccnenoBanue 3aBUCUMOCTH 3JIEKTPOIPOBOIHOCTH METaJIa U
NOJIYIIPOBOJAHUKA OT TEMIEPATYPHI.

3. TemmepaTtypHoe uccienoBaHue P-N- mepexoa MmoayrnpoBOIHUKOBOTO TUO/A.
Ornpenenenne KOHTAKTHON Pa3HOCTH MOTEHIINAJIOB.

4. OnpepneneHue KOHIICHTPALIMY U 3HAKA 3apsiia HOCUTEIIEH, 1 3HaKa 3apsjia

HOCHTEJIEH TOKa B MOJIYIIPOBOJHUKAX C TOMOIIBI0 A dekra Xoa.

NccnenoBanne nU3IEKTPUUECKON MTPOHUIIAEMOCTH CETHETORIEKTPHUKA.

6. U3mepenue yaenpHOTO 3apsiia dJIeKTpoHa (OTHOIIIEHUE 3apsijia JIEKTPOHA K
€ro Macce).

7. V3yueHue 3IeKTpOHHO-IIY4eBOTO ociiuiorpada u3MepeHre napameTpoB
ANEKTPUUYECKUX CUTHAJIOB.

8. Msmepenwne TeMmepaTypsbl, JIy4eUCITyCKAaTEIbHOU CIIOCOOHOCTH U CTETICHH
YEPHOTHI PACKAJIEHHBIX METAJIJIOB.

9. UccnenoBanue Temmopu3NIECKIX XapaKTEPUCTUK TBEPABIX T€T METOIOM
NEePUOINYECKUX KOJICOaHUN TEMIIePaTyPHI.

o



IIpuioxenne 2

a) HHaHpreMbIe PE3yJdbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CPEACTBA NJISl IPOBCACHUS HpOMe)KyTO‘lHOﬁ aTreCralum:

CrpykTypH

BIM BJIEMEHT

KOMIICTCHI]
5071

[Inanupyembie pe3ylbTaThl 00YICHHS

OneHouHbIE CpeICTBA

OIIK-1: CnocobeH MpUMEeHSTh €CTECTBEHHOHAaYYHbIE M O0LIEMH)KEHEPHbIE 3HAHUSI, METO bl MATEMaTUYECKOTO aHAJIM3a U MOJICJIMPOBAHUSI B UHKEHEPHOI
JIeSITEIIbHOCTH, CBSI3aHHOM C MPOEKTUPOBAHUEM M KOHCTPYUPOBAHUEM, TEXHOJIOTUSIMU ITPOU3BOJICTBA MPUOOPOB U KOMIIJIEKCOB INHPOKOT0 HA3HAUECHHUS

OIlIK-1.1 [IpuMeHsieT 3HaHUSI MaTEMATHKU B
VMHKEHEPHOU MPAKTUKE ITPU
MOJETUPOBAHUU

Ilepeuenv meopemuueckux 6onpocoe

1 Tunsl cBsi3elt B kpucTaiiax: cuiibl Ban-nep-Baanbca, noHHas CBsi3b, KOBAJIGHTHAS CBSI3b,
METaJIJINYECKast CBSI3b.

2 Pewrerku bpase: 7 cuHronui, 3 KyOM4eckux perieTKH.

3 Ob6o3HaveHME Y3108, HATPABJICHUHN U TNIOCKOCTEHN (MHAEKCH Muiiepa) B KpUCTaslie.

4 Jledpextor B kpuctamie: Openkens u [LloTTkm.

5. MukpouacTuisl: GepMHOHBI 1 0030HbI. DyHKIMS pacnpenenenud. [110THOCTh cocTosHUi
JUTSL SJIEKTPOHOB B KPHUCTAJLIE.

6 Oynkuus pacnpenenenus Pepmu-/upaka. uznueckuii cmpica sHepruu Gepmu AJ1si MeTaIA.
7 ®yukuua pacnpenenenus Makcsemnna-boibimana.

8 dyukusa pacnpenenenus boze-OitHmTelHa.

9 CoOcTBEeHHBIC MOTYNIPOBOAHUKN: 30HHAS TUarpamMma, sueprust @epmu EF, paBHOBecHas
KOHIIEHTpalusi HocuTenen 3apsiaa N0. 3akoH IEUCTBYIOIIMX Macc.

10 dpipku B osynpoBogHUKax. JPdexTuBHas Macca.

11 TIpsitMm0o30HHBIE U HEMPSAMO30HHBIE MOJYIPOBOAHUKH.

12 JIoHOpHBIE MOJIYIPOBOAHUKH (N-THUII): 30HHAS JUArpamma.

13 AxuenTopHbI€ MOJIYIPOBOIHUKH (P-THUII): 30HHAS JUarpamma.

14 TemnepaTypHasi 3aBUCUMOCTb KOHLIEHTPALlMU HOCUTEJIEH 3apsi/ia B IPUMECHOM
MOJYIIPOBO/IHUKE.

15 Hpeiid HocuTenel 3apsna. [lonBmwkHOCTh. Bpems penakcanuu. [mnHa cBoO0 HOTO mpoodera.
16 Y nenbHas 3€KTPOIIPOBOIHOCTD. DIEKTPOIPOBOAHOCTD YUCTHIX METAJIIOB.

17 CobcTBeHHAs TPOBOAMMOCTH TOIYIPOBOTHUKOB.

18 IIpuMecHast mpoOBOAMMOCTD MOIYIPOBOJIHHUKOB.

19 PaGora Beixoa. KOHTaKT ABYX METaLIOB.

20 KoHTakT MeTauia ¢ HoJIyIpOBOIHUKOM: 30HHBIE TUArpaMMBbI JJI CTAIIAOHAPHOTO COCTOSIHUS,
PsIMOTO U 0OPaTHOTO BKITIOYECHHSI; KOHTAKTHASI PA3HOCTD MMOTEHIIMAJIOB, IIIMPUHA 00ETHEHHOM
0071acTH; BOJIbT-aMIIepHAas XapaKTePUCTHKA.




CrpykrypH
BII DJIEMEHT

[Inanupyemblie pe3ylbTaThl 00Y4CHHS

OneHouHbIE CpeCTBA

KOMIIETEHI]
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21 KoHTakT ABYX MOJIYIPOBOJHUKOB (P-N-TIEpeX0): 30HHbIE UarpaMMbl JUls pTallMOHAPHOTO
COCTOSIHUSI, PSIMOTO M OOPAaTHOTO BKJIFOYEHUS; KOHTAKTHAS Pa3HOCTh MOTEHIIUAIOB, IIIMPHUHA
o0eiHeHHOH 00JIacTH; BOJIBT-aMIIEpHAst XapaKTePUCTHKA.
22 HopMmanbHble KoJieOaHUsI TMHEHHON KPUCTAIIIMUECKON PEeIETKH U3 OJUHAKOBBIX aTOMOB:
JMCTIEPCUOHHAS 3aBUCUMOCTb.
23 HopMmanbHble KoJieOaHHs! TIMHEHHOW KpUCTAINIMYECKON peleTky ¢ 0a31coM U3 ABYX aTOMOB:
JMCIIEPCUOHHAS 3aBUCUMOCTb.
24 ®yunkuusa pacnpeneneHuss HopmanbHbix kosebanuil. XapakrepucTuueckas
yacToTa u Temmneparypa Jlebas.
25 ®oHOHBI. DHEPIrUs KPUCTAUIMYECKON PEIIETKH TBEPAOIO Tea. TerioeMKoCcTh TBEPIOTO
Tena.

OIIK 1.2 [IpumensieT 3HaHNS €CTECTBEHHBIX HAyK B | IIpakmuueckue 3a0anusn

WH)KEHEPHOU MPaKTUKE 1 TInockocTh OTCeKaeT Ha ocsiX KoopauHAT oTpe3ku S1=0,5, $2=1,25, S3=1,5 B

eqMHUIAX pedep dIeMeHTapHOU sueiku. OnpenenuTs nHASKCH Musiepa 3TOH IMII0OCKOCTH.
2 Haiitu naaexcsl Muiiepa miocKOCTH, TPOXOIIIEH Yepe3 y37I0BbIe TOUKH
KPUCTAJUTMYECKOM penieTku ¢ koopauHatamu X1=9, X2=10, X3=30, ecnu mapameTpbl PemeTK:
a=3, b=5, c=6.
3 PaccuuTaTh C MOMOUIBIO UHAEKCOB Muiliepa pacCTOSHUS MEXTy COCETHUMU
Kpucraumueckumu miockoctsamu (100), (110), (111) mas npuMUTHBHON KyOUUYECKON STUCHKH.
4 IlycTh a — anuHa pedpa OCHOBHOTO Ky0a rpaHEelleHTPUPOBAHHON KyOMUYEeCKONH PEIIEeTKH.
KakxoBo paccrosinue ag mexay ommkaimumu aromamu B ['TK-pemerke?
5 Ilycth a — nuHa pedpa OCHOBHOTO Ky0a 00beMOIICHTPUPOBAHHOM KyOMYEeCKONH PEIIeTKH.
KakoBo paccrosinue
ao Mexay ommxkaiimumu atomamu B OL[K-pemerke?
6 Onpenenuts 4uciio aToMoB N0 B 3JIEMEHTAPHOM slUEHKe Kese3a, KPUCTAIUTU3YIOLErocs B
Kyonueckoit cucteme. PeObpo xyda a=0,286 HM, aToMHBIH Bec xene3a A=55,84 1/MoIb,
nnoTHOCTh p=7,8-10° Kr/™3.

OIIK-1.3 [IpumensieT oO1IenHXeHEPHbIC 3HAHUS, B 1. BblYucnuTh KOHIICHTPAIMH JIEKTPOHOB 7 B JIUTUH, MEAU U cepedpe mpu Temmeparype 7=0

HH)KGHGpHOﬁ JACATCIIbHOCTH

K. Dueprun ®epmu metanos paBuel: E(Li)=4,72 3B, E(Cu)=7,11 3B, E(Ag)=>5,49 3B.
2. Ompenenuts dHEpru0 @epmMu B repMaHUEBOM COOCTBEHHOM ITOJIYPOBOTHUKE TIPH
temneparype T=300 K. [llupuna 3anpemenHoi 30161 £,=0,67 3B. DddexkruBHas macca




CrpykrypH

BIii DJIEMEHT

KOMIICTEHI]
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[Inanupyemblie pe3ylbTaThl 00Y4CHHS

OneHouHbIE CpeCTBA

3IEKTPOHOB 11, =0,56me 1 3 dexTHBHAS Macca ABIPOK mh =0,59m, (m. - Macca cBO6OJHOTO
3JIEKTPOHA).

Boruucnauts snepruto @epmu B repMaHUEBOM MIPUMECHOM MOJTYITPOBOAHUKE, OTCUUTAHHYIO
OT JTHa 30HBI IPOBOIUMOCTH, Iipu Temneparype 7=20 K. I'epmanuii nerupoBax
aKIenTopHO# mpuMeckio IN ¢ kormenTpamuei Na=10%° M3, I1lupuna 3anpereHHoH 30H5I
npu 3Toi Temneparype paBHa Eq=0,75 3B. Oneprus axtuBanuu £,=0,011 3B.

Beraucnauts snepruro @epmu B repMaHUEBOM TPUMECHOM MOTYITPOBOAHUKE, OTCUUTAHHYIO
OT JTHa 30HBI IPOBOAMMOCTH, Iipu Temneparype 1=20 K. I'epmanuii nerupoBan JOHOPHOM
npumeckio Sb ¢ kornenTparmeit Ng=10% 3. Illupura 3anpenieHHOI 30HBI TIPH TO
temneparype paBHa Eq=0,75 3B.

Beraucnauts snepruro @epmu B repMaHUEBOM TPUMECHOM MOTYITPOBOIHUKE, OTCUNTAHHYIO
OT JTHa 30HBI IPOBOAMMOCTH, Iipu Temneparype 1=20 K. I'epmanuii nerupoBan JOHOPHOI
npumeckio As ¢ xoruentparmeii Ng=10% M n akuenopsoii npumeckio Ga ¢
koHIenTpammeii Na=5-102% M

Boruncnuth cpeqHioo apeiihoByI0 CKOPOCTh ABUKEHHS 3JIEKTPOHOB Vyp B MEAHOM
IPOBOIHHUKE [UTHHOM |=1 M, eclti K HEMy MPHUJIOKEHA pa3sHOCTh moteHiranos U=10 B.
VYnenvbHOE conpoTuBieHue meau p=1,6- 108 Om-m. Konnentpanus HocuTenen 3apsiaa
ne:lo28 M-3.

Boruncnute AnuHy cBOO0OHOTO MpoOera 3JIeKTPOHOB B MOJIYIIPOBOJIHUKE B CUILHOM
aeKTpudeckoM Tose. Kpurudeckas HanpsbkeHHOCTS monst Ex=2-10% B/cm. Temmeparypa 20
°C.

DJIEKTPONPOBOAHOCT HAaTpHs paBHa 6=2,17-10 Om™t M DpdexTunHas Macca anekTpona
M =1,2Me. Boruucnuts: a) Bpems penakcamuu 7 npu T=300 K; 6) cpenHion amuny
cBoboaHorO mpodera A mpu T=300 K; B) apeiidoByro ckopocTs Vyp B osie E=100 B/m.

OIIK-3: Cmo

cobeH MMPOBOANTL SKCIICPHUMCHTAJIbHBIC UCCIICAOBAHUA U UBMCPCHUS, 06pa6aTBIBaTB U OPCACTABJIATH IIOJYYCHHBIC JJAHHBIC C YICTOM

CHCI_[I/I(I)I/IKI/I MCTOJI0B U CPCACTB TCXHUYCCKUX I/ISMCpCHI/Iﬁ B HpI/I60pOCTpOCHI/II/I

OIIK-3.1

BriOupaet 1 ucnosnp3yeT COOTBETCTBYIOIINE
pecypchl, COBPEMEHHBIE METOUKU U
o0opya0BaHue JUIsl TPOBEACHUS
JKCIIEPUMEHTAIIbHBIX UCCIEJOBAHUN U
U3MEPEHUN

TeMbl MPaKTUYECKUX 3aHATHH.

1.

2.

HccnenoBanue sBieHuid TepMoaneKTpoHHON smuccur (TO3) u onpenenenue padoTs
BBIXOJa METOJIOM NpsiIMOi1 Puuapncona.

HccnenoBanue 3aBUCUMMOCTH IEKTPOIPOBOIHOCTH METaJlIa U MOIYIIPOBOJAHUKA OT
TEMIIEPATYPHI.




CrpykrypH
BII DJIEMEHT

KOMITETEHIT [Inanupyemblie pe3ylbTaThl 00Y4CHHS OneHouHbIE CpeCTBA
nn
OIIK-3.2 OO0pabaThIBaeT U MPEACTABISIET 3. TemmepaTypHOe uccliejoBaHue P-N- TIEpeXoa MoIyIpoOBOHUKOBOTO Auoaa. OmnpenencHue
IMOJIYYCHHBIC SKCIICPUMCHTAJIbHBIC TAHHBIC KOHTaKTHOM Pa3HOCTHU MMOTCHIUAJIOB.
JUTsI TIOJTy4€HUsI 0OOCHOBaHHBIX BBHIBOJIOB 4. Omnpenenenrie KOHIEHTPAIMHU U 3HAKA 3apsiia HOCUTENICH, U 3HaKa 3aps/ia HOCUTENIeH TOKA B

MOJIYTIPOBOJIHUKAX C MOMOIIBI0 3¢ dexra Xoia.

HccnenoBanue qUaIeKTPUIECKON MPOHUIIAEMOCTH CETHETOIIEKTPUKA.

N3mepenue ynenpHOTO 3apsa/a MIEKTpoHa (OTHOIIEHHE 3aps/ia MIEKTPOHA K €r0 Macce).

7. V3ydeHue 3IEKTPOHHO-ITy4EBOT0O OCIMIIIOrpada H3MEepeHne MapaMeTpoB IEKTPUIECKUX
CHUTHAJIOB.

8. H3mepenwne Temrieparypsl, JIydeHCITyCKaTEeIbHON CIIOCOOHOCTH U CTETIEHH YEPHOTHI
pacKaJieHHBIX METAJUIOB.

9. MHccrnenoBanue TerIOQU3NIECCKUX XaPAKTEPUCTUK TBEPIIBIX TEJT METOJIOM MEPHUOTUICCKUX
KoJIeOaHUN TeMIepaTyphl.

ISl




0) Ilopsiaok npoBeeHNsI MPOMEKYTOYHOH ATTECTALMH, IOKA3aTeJ I M KPUTEPUH
OLlCHMBAaHUS:

[IpomexyTouHas aTTecTalus 10 JUCIUILIMHE BKJIIOYAET TEOPETUUECKHE BOIIPOCHI, IO3BOJISIOIINE
OLICHUTH YPOBEHb YCBOCHHSI 00yUYarOIUMUCS 3HAHUH, U IPAKTUYECKUE 3a/IaHHs], BBISABIISIONINE
cTeneHb CPOPMUPOBAHHOCTH YMEHUH U BIIaICHUH, TPOBOIUTCS B (hopMe 3aueTa ¢ OLIEHKOM.
Iloxa3aTenu M KpUTEPUH OLICHUBAHUS:

— Ha OLIEHKY «OTJMYHO» (5 0aioB) — 00yJaromuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(OpPMHUPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U TITyOOKOE 3HAHUE
y4eOHOTO MaTepuaia, CBOOOTHO BBITOJIHSAET MPAKTUYECKHUE 3aJaHUsI, CBOOOHO OIEPHUPYET
3HAHUSIMH, YMEHUSAMHU, IPUMEHSET UX B CUTYalUsX MOBBIILIEHHON CII0)KHOCTH.

— Ha OLIEHKY «X0po1o» (4 O6aiia) — oOyJaromuiicst 1eMOHCTPUPYET CPEAHUN YPOBEHD
c(OpMHUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIE 3HAHUS, YMEHUSI OCBOEHBI, HO JIOIYCKAIOTCS
HE3HAYUTEJIbHbIE OINOKH, HETOUHOCTH, 3aTPYAHEHUSI IPH aHATUTUUECKUX ONIEPaLIUAX, IEPEeHOCe
3HAHWUW U YMEHUI Ha HOBbIE, HECTAH/IAPTHBIE CUTYaIUH.

— Ha OIICHKY «Y/I0BJIETBOPUTENbHO» (3 Oayia) — 00yJaronuiicss IeMOHCTPUPYET MOPOTOBBII
ypOBeHb C(hOPMHUPOBAHHOCTH KOMIIETEHIIUI: B X01€ KOHTPOJIbHBIX MEPOTIPUATHI JOMYCKaIOTCS
OLLIMOKY, MPOSIBIISIETCS OTCYTCTBUE OT/ENIbHBIX 3HaHUH, YMEHU, HAaBBIKOB, 00y4aromuics
WCIBITHIBAET 3HAUUTEIbHBIE 3aTPYAHECHUS [IPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHUSIMHU NPH UX
[epeHoce Ha HOBBIE CUTYaIUH.

— Ha OLIEHKY «HeY/10BJIeTBOPUTEJbHO» (2 6amia) — o0ydaromuiics JeMOHCTPUPYET 3HaHUS He
6onee 20% TeopeTuyecKoro MaTepuasa, JOMycKaeT CyllleCTBEHHbIE OIINOKH, HE MOXKET MT0Ka3aTh
MHTEJJIEKTyaJIbHbI€ HaBBIKU PELIEHUs IPOCTHIX 3a/1a4.

— Ha OILICHKY «HeYy/I0BJIeTBOPUTEIbHO» (1 6amt) — oOyJaromuiicss He MOXKET IMOKa3aTh 3HAHUS HA
YPOBHE BOCIPOU3BEAEHUS U O0BSICHEHUS MH(DOPMAIIMH, HE MOXKET IM0Ka3aTh UHTEJJIEKTYyalbHbIE
HaBBIKM PELICHUs MIPOCTHIX 3a7a4.



