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1. HEJIX OCBOEHUA

1.1

Ienp 0cBOEHHS AUCHUILTHHEL - (POPMHUPOBAHNE KOMIICTEHIINI B COOTBETCTBHH C YIEOHBIM IITIAHOM, a TAlOKe HAYIUTh
CBSI3BIBATH (PM3UUYECKHE CBOMCTBA MATEPUANIOB C UX CTPYKTYPOH U (ha30BBIM COCTOSIHUEM, BBISBIATH KIACCHUECKHE U
KBaHTOBBIE 3((eKThI B MaTepHanax, aHaAIN3NPOBATh OCOOEHHOCTH (PU3MYECKUX CBOMCTB PAa3HBIX MaTEpHAIIOB,
HCTIONB30BaTh (hM3MUECKIE CBOWCTBA TS aHAIN3a CTPYKTYPHI U (pa30BOTO COCTOSIHUS

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Bnoxk OIT: b1.B.IB.09

2.1 TpeGoBanus K l'[peI[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 | Merozp! BEIYHCIUTEIBHON (QU3HKH

2.1.2 | ®usnueckue cBOUCTBA KPUCTAILIOB

2.1.3 | Ipakruugeckast KpucTaurorpadus

2.1.4 | detheKTbl KpUCTAIUIMIECKON PEIIEeTKA

2.1.5 | OCHOBBI TEXHOJIOTUH IIOJYYEHHSI MaTEPUAIOB

2.1.6  |IInaHupoBaHUE HAYYHOIO SKCIEPUMEHTA

2.1.7 | TexHnka pU3UKO-XUMHUYIECKOTO SKCIICPIMEHTA

2.1.8 | BBeneHue B KBAHTOBYIO MEXaHHUKY

2.1.9 [Kpucramiorpadus

2.1.10 |MaremaTuueckas CTaTUCTUKA U aHAJIU3 JaHHbIX

2.1.11 | dusuka

2.1.12 | ®uznyeckast XUMuUs

2.1.13 | DnekrpoTexHHKa

2.1.14 | Xumus

2.2 JucnunianHbl (MOAy1H) U NPAKTHKH, JJIsl KOTOPBIX 0CBOCHHE JAHHOM JUCHUIIIUHBI (MOAYJIS)) HEO0XO0AHMO KaK

npeaecTBylonee:

2.2.1 | KommbrotrepHas Metayutorpadus

2.2.2 | Meronsl GpU3NKO-XUMHUYECKUX UCCIIEIOBAHUI

2.2.3 |Hayuno-nccuenoBartensckas paboTa

2.2.4 |Hayuno-nccuenoBartensckas paboTa

2.2.5 |Hayuno-nccnenoBarensckas paboTa

2.2.6 | OCHOBBI (HPM3UKU TTOBEPXHOCTH

2.2.7 |IIpownsBoncTBeHHAs MPAKTHKA IO ITOIYYCHUIO MPOPECCHOHANBHBIX YMEHHH U ONBITa TPO(HECCHOHATIBHON IESTENEHOCTH

2.2.8 |IIpom3BoacTBeHHas MPAKTHKA IO TTOIYYECHHIO MPO(ECCHOHANBHBIX YMEHUH 1 OBITa MPO(ECCHOHAIBHON NEeATENbHOCTH

2.2.9 |IIpon3BoacTBEHHas NPAKTUKA I10 TTOIYYEHHIO MPO(ECCHOHAIBHBIX YMEHHUH 1 ObITa MPO(ECCHOHAIBLHON e TENbHOCTH

2.2.10 |buonanomenuuuHa

2.2.11 |MatemaTuueckoe U KOMIIBIOTEPHOE MOJAEIMPOBAHUE MAaTEPUAIIOB U IPOIECCOB

2.2.12 | Onruueckue sBiIeHUS B KprcTamuiax. Yacts 1

2.2.13 | CoBpeMeHHbIE KOHCTPYKIIMOHHbBIE MaTEePUaIbI

2.2.14 | CnekTpocKOUYeCcKUe METO/IbI aHATTN3a TIOBEPXHOCTH

2.2.15 | ®u3uKo-xUMHUS NOITy4eHHS 1 00pabOTKI MaTepHaIoB

2.2.16 |®usuueckue cBoiicTBa U (PyHKUHMOHATIBHEIE SIBICHUS B HAHOMaTepHaIax

2.2.17 |VHHOBalMOHHbIE KOHCTPYKIIMOHHbIE MaTepUaIIbI IS METULIUHBI

2.2.18 |IlopomkoBasi MeTaJLIIypIusl BBICOKOTEMIIEPATYPHBIX U CBEPXTBEPABIX MATEPUAIOB

2.2.19 |Ilpaxrmueckoe mpUMEHEHNE METONOB aHaIm3a Big data

2.2.20 |IlpumeHeHUE Ia3€pHBIX CUCTEM

2.2.21 | dusznueckre METOIbI UCCIIEJOBAHUS MAaTEPUATIOB

2.2.22 |lludposas >IeKTpOHUKA

2.2.23 |IloaroToBka K IPOIIEAype 3aIIUTHI U 3aIIATa BEITYCKHOI KBaIH(HUKAITHOHHOH pabOTHI

2.2.24 | TloAroToBKa K MPOIEAYpPE 3alIUThI U 3aIUTa BBITYCKHON KBaTH()UKAIIMOHHON PabOThI

2.2.25 |IloxroroBka K Ipoleaype 3alnThl U 3al1Ta BBITYCKHOH KBaIN(HUKAOHHOH paboThI

2.2.26 |llpexauruioMHast IpaKTHKA JUIsl BBEITOJTHEHHS BBITYCKHOH KBATM(HUKAIIMOHHON paboThI

2.2.27 |llpenauruioMHast NpaKTHKA JUIsl BBITOJIHEHHS BBITYCKHOH KBATM(UKALIMOHHON paboThI

2.2.28 |IlpenmuruioMHasi IPaKTHKA IJIsl BEITOJTHEHHS BBITYCKHOM KBaTH(UKAIIMOHHON paboThI




2.2.29 | Ocnossl maraetnsma. Yacts 1. dusuka MarueTusma

2.2.30 | ®u3uKO-XMMHS META/UIOB U HEMETAIMUECKUX MaTepHalioB

2.2.31 |Arrecranus u cepTH(GUKALUSL NU3AETHIN JTEKTPOHHON TEXHUKI

2.2.32 | Onruueckue siBIEHHS B KpUCTaLIaX

2.2.33 |HayuHo-mccnenoBaTtenbckas paboTa

2.2.34 | CoBpeMeHHbIE METO/IbI NTOIY4YEHHs] HAHOYACTHUL] U HAHOMATEpUaIOB

2.2.35 | ®dusnka MarHUTHBIX SIBJICHUN

2.2.36 | KommproTepHOE MOJIETMPOBAHUE MAaTEPUAIIOB U MPOILIECCOB

2.2.37 |Ilpom3BoACTBEHHAS IPAKTHKA ITO MOIYIEHHIO IPO(HEeCCHOHATBHBIX YMEHHUH U OIBITa IMTPO(YECCHOHAIBHOM I TeITBHOCTH

2.2.38 | CtpykTypa ¥ CBOMCTBA (H)YHKIIMOHATBHBIX HAHOMATCPHATIOB

2.2.39 duznueckoe MaTCpHUAJIOBCACHUC CILIaBOB C 0COOBIMU MarHUTHBIMU CBOﬁCTBaMPI, yacTh 1. MarHuTHO-MSTKUE CIUIaBBI

2.2.40 duznueckoe MaTCprUaIOBCACHUC CIIaBOB C 0COOBIMU MarHUTHBIMU CBOﬁCTBaMPI, 4acTh 2. MaFHPITHO-TBep,I[LIC CILIIaBbI

2.2.41 | CoBpeMeHHbBIEC MaTepPHAIIbI MEAUIIMHCKOTO HA3HAYCHUS

2.2.42 |IloaroToBka K MpOIEAype 3aIUThI U 3alUTa BBITYCKHOIN KBATHM(DUKAIUOHHOH PaOOTHI

2.2.43 |IlpenaumiaoMHas MPaKTHKA IS BHIMOJIHEHUS BBITYCKHOM KBAIM(UKALMOHHON pabOThI

2.2.44 | ®u3HUKO-XUMHUS MTOTYIEHUs 1 00paOOTKH BBICOKOTEMIIEPATYPHBIX MaTEPUAIIOB

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

IIK-2: Cnioco0eH k MOMCKY M BLIOOPY cdepbl IPUMEHEHHS Pe3yJbTATOB HAYYHO-UCCIIe0BATEIbCKHX H ONILITHO-
KOHCTPYKTOPCKHX padoT

3HaThb:

[TK-2-33 OcHoBHBIE TpeOOBaHMUS K 0QOPMIICHUIO HAYTHO-TEXHUIECKOHN IOKyMEHTAIMH Ha PE3YJbTaThl HAYIHO-UCCIISIOBATELCKOM
JIeSITENIbHOCTH

TIK-2-32 MeTozp! uccineaoBaHus, aHATN3a, AMaTHOCTUKA U MOJIENUPOBAHHS (PU3NIECKUX CBOMCTB MaTepUaloB,;

ITK-2-31 ®usuyeckre 0CHOBEI (HOPMUPOBAHHS TCIUIOBBIX, MATHUTHBIX, JICKTPHUYECKUX U YIIPYTUX CBOMCTB,;

YMmerb:

[1K-2-¥Y3 BBIMONTHATE pacueTsl GU3MIECKIX CBONHCTB IO MIEPBUYHBIM KCIIEPUMEHTAIBHEIM Pe3yabTaTaM;

[IK-2-Y4 OpopMisTh OTYETHI IO PE3yAbTaTaM BBIMOJIHEHHS U3MEPEHUI WM UCIBITAHUN B paMKax J1abopaTopHBIX padoT Mo
U3Y4EHHIO (PU3NUECKNX CBOUCTB (AMJIATOMETPHUYECKUH aHAIN3, TEPMUYECKUN aHAIN3, MATHUTHBIH aHAJIN3, JJICKTPHIECKIH
aHaJn3),

[IK-2-¥Y'1 Aramn3upoBaTsh HHGOPMALUIO 0 HU3MUECKIX CBOHCTBAX TBEPIBIX TEI;

[IK-2-Y2 Bri6upaTh METOIUKH BHIMOIHECHHUS H3MEPEHUH, UCTIBITAHUI, KOHTPOJIS M aHANN3a (PU3NIECKUX CBOWMCTB TBEPIBIX TEI,

Baanernb:

ITK-2-B3 Haprixkamu ohopMIICHHUS HAYIHO-TEXHUIECKON JTOKyMEHTAITIH Ha Pe3yIIbTaThl HAyIHO-HCCIIEIOBATENbCKOM I TeITbHOCTH.

[1K-2-B2 HaBsIkaMu UCTIONB30BaHHUS MOMYUCHHBIX 3HAHUIT [T TPOTHO3UPOBAHMS M aHAIN3A BIHSHUS U3MEHEHUI XUMHYECKOTO
COCTaBa, TEMIIEpaTyphl U IaBJICHHUS, & TAlOKEe YCIOBUH MTPOBEICHNS TEPMUYECKOI 00pabOTKN Ha (PM3NUECKHE CBOMCTBA MaTEPHAIIOB;

[IK-2-B1 HaBbIkamMu HCIIOIB30BaHKS B HCCJICAOBAHHUAX U pacdy€Tax 3HaHUH 0 MeToAaX HCCIIEAOBAaHMsA, aHaJIM3a, TUATHOCTUKH 1
MOJACIINPOBAHUS (i)l/ISPI‘ICCKI/IX CBOWCTB TBEPABIX TECJI;

4. CTPYKTYPA U COJEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemectrp | HacoB | @opmupyemsble | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHSA TEeM /BHJI 3aHATHS/ / Kype HHAUKATOPbI M 1. sieMble
KOMIeTeHIUI pecypcsl padoTsI
Paznen 1. TemtoBbie
CBOiicTBa
1.1 TemmoBsle CBOICTBA M UX 6 2 T1IK-2-31 JI1.3 JI1.6
KIacCH(pUKAIIH. D1 D52 54 55

TernnoeMKoCTb, KBAHTOBbIE
TEOPHUH TETUIOEMKOCTH
OnHmreitna u Jlebast. /JIex/




1.2 JuddepenianbHblit 4 K-2-31 TIK-2- | JI1.3JI1.4 P1
TEPMHUYECKUI aHaIN3 B 32 [IK-2-33 JI1.6J12.3
METaJTHYECKIX [IK-2-Y1TIK-2 | D4 35 56 37
Marepuanax /J1a6/ -Y2 IIK-2-V4 28

[IK-2-B1 TIK-2
-B2 I1K-2-B3

1.3 3akoH [lebas1, Temmieparypa 2 I1K-2-31 JI1.3
JebOast. BakaHCHOHHBIH BKIIa 21032
B TEIJIOEMKOCTb.

DJIEKTPOHHAs COCTABIISIOILAS
TEIIIOEMKOCTH. DJIEKTPOHHAS
TEIIOEMKOCTb IIPOCTBIX U
MePEeXOIHBIX METAJIIOB.
OO6111e 3aKOHOMEPHOCTH
TEIUIOEMKO-CTH

MeTasoB. /JIex/

1.4 Tepmuueckoe pacmypeHue 1 TIK-2-31 J1.3
TBEPABIX TEJI. AHTAPMOHU3M 2192
koebaHmit aToMoB. /JIex/

1.5 Junatomerpudeckuil aHanus 6 TIK-2-31 IIK-2- | JI1.3 JI1.4 P2
(haz0BBIX MpEBpALICHUIT B 32 T1K-2-33 JI1.6J12.3
Matepuaiax /J1ao/ IK-2-Y1TIK-2 | 54 B35 36 27

-Y2 [IK-2-VY3 28
[K-2-Y4 TIK-2
-B1 IIK-2-B2
IK-2-B3

1.6 Kunernyeckas teopus 2 I1K-2-31 J1.3
TEIIOIPOBOJHOCTH. 3132
[Ipoueccsl paccesHus
(hOHOHOB M pelIeToYHas
COCTABJISIONIAs
TEIUIONPOBOIHOCTH. Brmsinue
Ha TEIUIONPOBOIHOCTh
neeKToB KPHCTAIITNIECKOTO
ctpoenus. /Jlex/

1.7 DJeKTpoHHAs 2 TIK-2-31 J1.3
TEIJIONPOBOAHOCTb. 22
TermonpoBoOIHOCTH CILIABOB.

Bnusinue Ha
TEIIONIPOBOTHOCTh
pasnu4HbIX pakropos. /JIex/

1.8 Nzydenune ha3oBbIx 4 [MK-2-31 [IK-2- | JI1.3J11.4 KM1 P3
MpeBpalieHni B aMOpPHBIX 32 T1K-2-33 JI1.6J12.1
CIUIaBax C MOMOILBIO [K-2-Y1 IIK-2 J12.3
nudhepeHInaTbHON -V2 [IK-2-V4 26
CKaHUPYIOIIEH T1K-2-B2 TIK-2
KaJIOpUMETPUHU -B3
Kontponbnas pabora /J1ad/

1.9 [ToaroroBka k J1abopaTopHBIM 15 [1K-2-B2 [1K-2 J1.3
paboTaM 1o TEIIOBBIM -B3 JI1.6J12.3J13.
cBoiicTBaM TBepAbIX Ten /Cp/ 1J13.2

22
Pa3gen 2. MarHuTHble
CBONCTBA

2.1 HcTouynnkyn MarHUTHBIX 2 [1K-2-31 JI1.3J12.2

CBOIICTB B BELIECTBE. 22

OpOuTanbHLBIN U CIIMHOBBII
MarHUTHbIE MOMEHTBI
a51eKTpoHa. ['mpomMarautHoe
OTHOLIIEHHE.
Knaccugukanus
MaraeTukoB /JIex/




2.2 JuamaraeTusm u 2 TIK-2-31 J1.3
rapaMarHeTu3M aToMOB. 22
JlnamaraeTusm u
napamMarHeTu3mM
9JIEKTPOHHOTO ra3a.

MarnuTtHsle cBOIMCTBa
3neMeHToB. /JIex/

2.3 [pupona heppomarsernsma. 2 TIK-2-31 JI1.3J12.2
OOMeHHas dHeprus (TepBbIi 22
KpuTepuit hep-po- u
aHTH(EeppOMarHeTH3Ma).

AnTH(EppPOMarHETH3M.
®eppumarnerusm. Touka
Kropu. /Jlex/

2.4 [TocTpoenue kpuBoit 4 [TK-2-32 TIK-2- JI1.1 JI11.2 P4
HaMarHUYUBaHUSA U V1 IIK-2-Y2 JI1.3
CTAaTUYECKOW METIIN TTK-2-Y4 TIK-2 JI1.6J12.2
rucrepesuca -B2 T1K-2-B3 J12.3
(dheppomarneTrka 22 3556 39
WHAYKIHOHHO-UMITYJTbCHBIM
MmeronoM /J1ab/

2.5 MarHuTHbIE MOMEHTBI 2 [TK-2-31 JI1.3J12.2
aTtomoB 3d- u 4f-meTamios. 32
Mopenu 06MEeHHOTO
B3anumozeicTaus. /Jlex/

2.6 DHeprus GpeppoMarHeTHKa, 2 [TK-2-31 JI1.3J12.2
Pa3JIMYHbBIC BUIBI 22
aHU30Tponuu. SIBieHue
MarHUTOCTpUKUUH. /JIex/

2.7 OCHOBHBIE XapaKTePUCTHKU 2 TIK-2-31 JI1.3J12.2
(heppoMarHUTHOTO 22
MaTepuana. JlomeHHas
crpykrypa. [Ipoueccsl
TEXHUYECKOI'O
HamarHnYuBanus. Kpusast
HamaranyuBanus. [letms
THCTepe3uca u ee
napamerpsl. Teopus
KOIPUIUTHBHOH cvutbl /JIex/

2.8 Omnpenenenue noTeps Ha 4 MK-2-32 TIK-2- | JI1.1 J11.2 P5
NepeMarHiI1BaHue Y1 IIK-2-Y2 J1.3
ANEKTPOTEXHUYECKOM CTaH ITIK-2-Y3 TIK-2 JI1.6J12.3
Ha yctaHoBke MK-43 /J1a6/ -Y4TIK-2-B1 | D2 54 35 36

[K-2-B2 TIK-2 210
-B3

2.9 Bnusaue yactoTsl 1 4 IK-2-32 [IK-2- | JI1.1 JI1.2 KM2 P6
aAMILTUTY/Ibl HANIPSDKEHHOCTH V1IIK-2-Y2 J1.3
BHEIIHETO MarHUTHOTO TOJIS [K-2-Y4 TIK-2 JI1.6J12.3
Ha JUHAMHYECKHUE -B1 IIK-2-B2 9256 211
XapaKTEePUCTUKU [IK-2-B3
MarHUTOMSTKAX MaTEepPHAaJIOB.

Konrponsnas padora /J1a6/

2.10 |IloaroToBka K J1a00paTOPHBIM 10 [TK-2-B2 TIK-2 JIT.1J11.2
paboTaM 1Mo MarHUTHBIM -B3 J1.3
cBoiicTBaM TBepbIX Tewr /Cp/ JI1.6J12.3J13.

1J13.2
22

Paznen 3. Daekrpuueckue
cBOiicTBa




3.1

Oomue mpencTaBiIeHus 00
3JEKTPUYECKON
IIPOBOJUMOCTH METAJIJIOB C
NO3MLUHI KIACCUYECKON U
KBAaHTOBOM TEOpUU
CBOOO/IHBIX DJIEKTPOHOB.
Teopus Hpyne-

Jlopenmua. /JIex/

[K-2-31

JI1.3
92

32

Teopust 3ommepdenbaa.
30HHas TeOpHst
AJEKTPUYECKUX CBOWUCTB
TBEPABIX TeIl.
ONeKTponpoBOJHOCTh
TIEPEXOTHBIX METAJUIOB.
MexaHu3Mbl paccesi-Hus
JJIEKTPOHOB (JIEKTPOH-
(hOHOHHOE, IEKTPOH-
MarHoHHOE W 3JIEKTPOH-
3neKTpoHHoe). MexaHu3Mm s-d
-paccesiaust. /JIex/

[1K-2-31

JI1.3
92

33

N3y4eHue BIUSHUSA
TFEOMETPHYECKUX MapaMeTpOB
oOpasIa Ha pe3ynbTar
M3MEPEHHUsI YICTBHOTO
3JIEKTPHYECKOTO
comporusieHus /J1a6/

I1K-2-32 TIK-2-
V1IIK-2-Y2
IIK-2-V4 IIK-2
-B1 IIK-2-B3

J1.3
JI1.6J12.3
3023435 26
912

P7

34

TemnepaTypHble
3aBUCUMOCTHU
AIIEKTPOCOIIPOTUBIICHUS
MeTaioB. BnusHue
JeeKTOB KPUCTATITUIECKOTO
crpoenusi. CBsi3b
AIIEKTPOIIPOBOTHOCTH 1
TeIIIONPOBOTHOCTH. /JIex/

TIK-2-31 IIK-2-
32

J1.3
92

3.5

N3yuenue 3aBucuMOCTH
ANEKTPUIECKOTO
COIIPOTHUBIICHUS
YIJIEPOJUCTOM CTaJU OT
TepMHUIECKO 00paboTKI
Konrponbnas padota /J1a6/

[IK-2-V1 IIK-2
-Y3 IIK-2-V4
[IK-2-B1 IIK-2
-B2 I1IK-2-B3
[K-2-31 IIK-2-
33 TIK-2-32

J1.3
JI1.6J12.3
22

KM3

P8

3.6

SBnenne
CBEPXITPOBOAUMOCTH.
Tepmoanekrpuueckue
cBoiicTBa. [Ipumenenue
AJIEKTPUUYECKOTO aHATIN3a B
MeTaJuoBeneHuu. /Jlex/

IK-2-31

J1.3
92 53

3.7

IMoaroToBka k 1a60paTOPHBIM
paboTam O NMEKTPHIECKIM
cBoiicTBaM TBepbIX Tex /Cp/

[IK-2-B1 IIK-2
-B2 TIK-2-B3

J1.3
JI1.6J12.3J13.
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Pa3nen 4. Yupyrue
cBOiicTBa

4.1

VYnpyrue moxynu. Monynu
YIPYTOCTH YUCTBIX
MeTajioB. Moaynu
YIPYroCTH KpUCTAJUINYECKUX
T€Jl U MOHOKPUCTAJLJIOB.
TemnepaTypHas 3aBUCUMOCTb
Monayneit ynpyroctu. Moy
YIPYroCTH Kak
XapaKTEPUCTUKU CUJI CBA3H B
KpHUCTaJUINYECKOH peleTke.
Bimsiaue ¢azosoro
COCTOSIHUS U CTPYKTYPBI Ha
mMoxynn. /Jlex/

I1K-2-31

J1.3
92




4.2

BuyrpeHnnee TpeHue,
XapaKTePUCTUKHU U METOJIbI
U3MepeHHs BHYTPEHHETO
TpeHus. MexaHu3Mbl
BHYTPEHHET0 TPEHUS
(mexanusm CHyku U 3uHepa,
3epHOTPaHNYHOE BHYTpPEHHEE
TpeHue,
MarHuTOMEXaHHUYECKOe
3aryxaHue U ap.). CriaBsl ¢
0CO0BIMH AEMITDUPYIOIIIMI
cBoiicTBamu. /Jlex/

[K-2-31 J1.5

92

43

ITpopaboTKa JIEKIIMOHHBIX

10

Marepuaios /Cp/

[IK-2-V1 JI1.3J12.3J13.
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5. ®OHJ OHEHOYHBIX MATEPUAJIOB

5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHASA padoTa, TecT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITEILHON MOATOTOBKH

Kon
KM

KonTtponsHoe
MeponpusTue

[IpoBepsiembie
WHIUKATOPBI
KOMIIETEHIU I

BOHpOCBI JUIA IOATOTOBKH

KM1

KonTponbHas
pabora 1

TIK-2-31;11K-2-
32;TTK-2-33;1TK-2-
V1;TIK-2-V2;TTK-2-
V3;ITK-2-V4:[TK-2-
B2;[1K-2-B3

1. KakoBo paznuine Mex 1y GU3HUSCKAMHI 1 MEXaHUICCKAMU
cBolicTBaMu?

2. Kakue wiaccuukanuy Gu3Huecknx cBOUcTB Brl 3HaeTe?

3. [IpuBenuTe mpuMepsl GU3NIESCKIX CBOMCTB, OTHOCSIIUXCS K
CTPYKTYPHO-UyBCTBHTEIbHBIM CBOHCTBAM.

4. IlpuBenuTe NpUMEpPHI HI3UUECKUX CBOHCTB, OTHOCSIIUXCS K
CTPYKTYPHO-HEUYBCTBUTEIbHBIM CBOUCTBAM.

5. [IpenynoxuTe SKCIEPUMEHT, C IIOMOLIBI0 KOTOPOTO MOXKHO
OTIPENIENUTh, SBISETCS JTU CBOWCTBO CTPYKTYPHO-UYBCTBUTEILHBIM HITH
HeT.

6. KakoBbI OCHOBHBIE IIOJIOKEHUS TUHAMUYECKON TeOpuu?

7. CKOJIBKO THIIOB BOJIH MOYKET PACIPOCTPAHATHCS B KPUCTAILTHICCKOM
peterke?

8. Kakue Tums! yrmpyrux BOJH MOTYT pacTIpOCTPAHSATHCS B
KPUCTAJUINYECKON pereTke?

9. OnumuTe OCHOBHBIE CBOMCTBA aKYyCTUUECKIX BOJIH.
10. OnuiuuTe OCHOBHBIE CBONCTBA ONTUYECKUX BOJIH.

11. OnumuTe (B TOM 4ncie ¥ rpadUueckd) 3aBUCUMOCTD YaCTOThI
YHPYTHX KOJIEOaHHI OT BOITHOBOTO BEKTOPA.

12. BonHa, Kak TapMOHUYECKHI OCLUILIATOP MUITH (DOHOH.
13. Yto mpexacrapisier coboit pyHKIMS IUIOTHOCTH COCTOSTHUI?
14. YT0 Takoe TEII0EMKOCTh?

15. Tlouemy TEMIOEMKOCTh MPU TOCTOSTHHOM JIaBJICHHH BCET/IA BBILIE,
94eM IIpU MIOCTOSHHOM 00beMe?

16. HGPC‘II/ICJ'II/ITC OCHOBHBIC COCTaBJIAIOIIHUE TCIIJIOEMKOCTH.

17. Ilpu kakux TemIepaTypax cipaBeanus 3akoH Jrononra-ITtu?




18. KakoBbI OCHOBHBIE NPEAIOI0KEHHS TEOPUU TEIIIOEMKOCTH
OitHmTeiHa?

19. KakoBbI HefoCTaTKH TeOpUr DUHINTEHHA?

20. B xakoM IIpeAnoI0KEeHUH MPOSIBISETCS KBAHTOBBIN XapakTep
TEOPHHU TEMI0EMKOCTH DHHIITEHA?

21. Kakyro COCTaBIIAIOILYIO TEIFIOEMKOCTH OIMCBHIBAIOT TEOPHU
OliHmiTeliHa u Jebas?

22. Yro Takoe crekTp kojaedaHuid aToMOB?

23. Yem HOpMaNTbHBIE KOJIeOaHus B Teopun Jlebast oTiImgaroTcst oT
KosebaHuit aTOMOB B Teopuu DHHIITeHA?

24. Kak cornacHo JIe6aro 3aBHCHUT OT YaCTOTHI INIOTHOCTh
pacmpeneseHus YriciIa HOpMaJIbHBIX KoneOaHH?

25. Yemy paBHO 00IIIee YHCIO HOPMATBHBIX KOJIcOaHMiA?

26. Kaxk BBITTISIIUT TeMIIepaTypHas 3aBUCHMOCTD TEILIOEMKOCTH
TBEpJOro Tena B Mozpenu Jlebas?

27. Yto Takoe «3akoH KyooB Jlebas»?
28. OT Kakux (hakTOpOB 3aBUCHUT TemIiepaTypa Jebasn?

29. Kaxkyro ¢opmyiry npeanoxun JInHaeMaH A7 OLIEHKH TeMIIepaTypsl
Jlebas?

30. Kakue 3Ha4ueHHS TEIIOEMKOCTH IIpecKa3bsIBaeT Teopus Jebas npu
HHU3KUX U BBICOKUX TeMIepaTypax?

31. Yto takoe ¢poHoHBI? Kak uncino pOHOHOB 3aBHCHUT OT
TeMIeparypaI?

32. YeM GOHOHBI OTIMYAIOTCS OT OOBIYHBIX YaCTHII?

33. Kak noBblllIeHHE aMIUIUTYIbI KoJieOaHUH aTOMOB IIPH HAarpeBe
OITHCBIBAETCS C IIOMOIIBIO IIPEICTABICHUS O (POHOHAX?

34. KakoBs! 00Imue 1 pa3IuuHbIe YePThl TPEX TEOPHH TEIIOEMKOCTH —
KIaccu4eckoil, DiHimTelna u J{ebas?

35. Ilpu Kakux TeMIlepaTypax BakKaHCUU BHOCST 3aMETHBIN BKIaJ B
TEMI0EMKOCTb?

36. Kakue 31eKTpOHbI BHOCST BKJIaJ B TEIUIOEMKOCTh ?

37. Yro Takoe kK03 (HULUEHT 3IEKTPOHHOM TETIOEMKOCTH?

38. Kak anekrpoHHas TEI0EMKOCTb 3aBUCUT OT d3Hepruu depmu?

39. IToyemy 151 IEPEXOHBIX METAIIIOB KOA()(OUIHEHT 3I€KTPOHHON
TEIIIOEMKOCTH MMEET, KaK IPaBmIIo, 00Jiee BEICOKOE 3HAYECHHE, YeM JUIS
HOPMAJIbHBIX METAJIIOB?

40. KakoBBI OCHOBHBIE MEXaHH3MBI TIEPEHOCA TEIUIA B TBEP/IBIX TeIax?
41. B ueM COCTOUT KHHETUYECKasi TEOPHS TEIIIONPOBOAHOCTH?

42. KakoBBI OCHOBHBIE MEXaHU3MBI paccestHns GOHOHOB?

43. Kakue nporiecchl Ha3bIBaOT Mpolieccamu nepedpoca?

44. IloueMy Ha TEIUIONPOBOAHOCTb OKA3bIBAIOT BIUSHUE IIPOLIECCH
nepedpoca, a He HOpMaJbHbIE IPOLECCHI?




45. Kak perreTo4Hast TCIUIONPOBOAHOCTD 3aBUCUT OT TEMIIEPaTyphI?

46. Ioyemy perIeTouHas TEIUIOIPOBOAHOCTH 3aBUCUT OT TEMIIEPATYPHI
M0 KPUBOW C MAaKCUMyMOM?

47. Kak a51eKTpoHHasl TEMIONPOBOJHOCTb 3aBUCUT OT TEMIIEPATyphl?

48. Kak Haytmuue nprMeceii H3MEHseT TEMIIEPATYPHYIO 3aBHCUMOCTh
TETIIONPOBOTHOCTH METAIJIOB?
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KonrponbHas
pabota 2

TIK-2-32;TTK-2-
31;TIK-2-V 1;[IK-2-
V2.T1K-2-V 3;[TK-2-
V4

1. IToueMy npu BBIYUCIICHUH aTOMHOTO MAaTHUTHOTO MOMEHTA Yalle
BCEr'o NPeHeOperaroT MarHUTHHIMA MOMEHTaMH HEHTPOHOB U
IIPOTOHOB?

2. Ha ocHOBaHMHM 4Yero IpH BbIYUCICHUN MAarHuTHOIO MOMEHTa aToMa
JUTA d-MeraioB He YYUTBIBAOT 0p6PITaJ'IBHLIfI MarHuTHBI MOMEHT?

3. Uro Taxoe MarHeToH bopa? Uemy oH paBeH U UTO Xapakrepusyer?
4. Kak KracCHpUITIPYIOT BEIECTBA 10 MAaTHUTHOH CTPYKType?

5. Kak Bexyt ce0st mapaMarHeTUK| U AMAMarHeTUKU PU HaJIOKESHUU
BHEIIHET0 MarHUTHOIO MoJsA?

6. [ToyeMy nUaMarHeTHUKU U MapaMarHeTUKH OTHOCATCS K
¢J1a0OMardHuTHBIM BelecTBam?

7. YTo Takoe MarHMTHasi BOCIPUMMYHMBOCTL? OTinuaercs nu eé
3aBHCHMOCTB OT HaNpPsDKEHHOCTH BHEITHETO MAarHUTHOTO TOJIS JUIst

¢1a00- ¥ CHIIbHOMAarHUTHBIX BEIIECTB?

8. Kak n3Mensiercss MarHUTHas CTPYKTypa Pa3HOTO THIIA MATHETHKOB
IPU HAJIOKEHUH BHEIIHETO MATHUTHOTO TOJIs?

9. Uem 00ycCIOBIIEH JaMarHeTH3M aToma?

10. KakoB mops10K BETMYUHBI JHAMAaTrHUTHON BOCTIPUMMYMBOCTH aTOMa
M OTYETO OH 3aBHUCUT?

11. Yem 00OyciIoBIIEeH mapaMarHeTu3M aroma?

12. Ot KaKkuX apamMeTpoB 3aBUCUT N1apaMarHUTHAs BOCIIPUUMUYUBOCTh
pewerku B Mozenu JlamkeBena?

13. Yro xapakrepusyeT 3akoH Kropu U A5 KakuX BELECTB OH
BBITONTHSIETCS?

14. Yro xapaxrepusyet 3akoH Kropu-Belicca, mouemy BBeJieHbI
MOMNPaBKU B 3aK0H Kropu 1 4eM oHM 00yCIIOBICHBI?

15. Jlns kakux BelecTB BbIMONHsAETCS 3akoH Kropu-Beiicca?
16. Yem no teopun [aymu ompenensercs: mapaMarHeTH3M dJIEKTPOHOB?

17. C ueM cBsi3aH AMaMarHUTHBIA BKJIaJ 3JIEKTPOHOB B CYMMapHYIO
MarHUTHYIO BOCIIPUUMYUBOCTSG (Teopust Jlanaay)?

18. Yem onpenensiercst TeMepaTypHas 3aBUCUMOCTb TapaMarHUTHON
BOCIIPUMMYHUBOCTU?

19. Yem 00yciIoBIeH TaMarHeTH3M IeKTpoHoB? KakoB BKIIaa 3TOTo
BHJIa MarHeTu3ma B OOIIYI0 BOCIIPHUMYHBOCTh MarHETHKOB?

20. Margeruxu B Tabaurne Menaeneea. CormocraBbTe MarHUTHOE
COCTOSIHHE BJIEMEHTA C €T0 IOJI0KEHHEM B Tabiuie MeHeneena

(HOMep, TpymIIa, HEPHON).

21. Teopus mousekynsipHoro mnoJisi Po3unra u Beiicca, e€
MIPEIIOJIOKEHUS! 1 OCHOBHBIE BHIBOJIBI.

22. Kax HaMarHu4eHHOCTh (heppoMarHeTuka 3aBUCUT OT TeMIlepaTyphl?

23. ChopmynupyiTe KpUTepHH eppoMarHeTn3Ma u
aHTU(eppOMarHeTu3Ma.

24. KakoBbl OCHOBHBIC HJICH TEOPUH OOMEHHOTO B3aUMOJICHCTBUS?

25. Kakue ocHOBHBIE TEOpUH OOMEHHOTO B3auMoieiicTBusi Bam




U3BECTHBI, B YeM COCTOUT UX OCHOBHAS Hjes’
26. Uro xapaxkrepusyet kpusas bere-Cnelitepa?

27. VI3 KaKkuX COCTaBISAIOLINX CKJIabIBAETCS CBOOOHAS DHEPTHS
(dbeppomarnernka?

28. BnusiHue dopmsl 00pasiia Ha U3MepsieMble MATHUTHBIE CBOUCTBA.
[TonsTHE 0 pa3MarHuuuBaroieM Qakrope. DHeprus

pa3MarHH4HBaloIero Gpakropa u e€ npupoxa’?

29. Uro Takoe MarHUTOKpUCTaIIMuecKas aHu3oTpornusa? Kakosa eé
npupona’?

30. SIBneHHe MarHUTOCTPHKIINH, €€ IPUPOJIA.
31. BiusiHIE MaTHUTOCTPHUKIINH Ha SHEPTHIO (heppOMarHeTHKa.

32. lomenHas cTpykTypa ¢peppomarteruka. E€ xapakrepuctuku. Turisl
yekizizig

33. Yem onpernensieTcst CTpeMiieHre (PeppOMarHUTHBIX CHCTEM K
MHOT'OJIOMEHHOCTH?

34. YUro Takoe KpuBas HAMarHU4MBaHU U e ructepesuca? Kakumu
napaMeTpaMu OHU XapaKTepH3yroTCs?

35. B ueM 3aKiI04aroTCs IPOLECCH HAMarHUYUBAaHUS U
pa3MarHHYMBaHUA?

36. Hoquy MAaruMTHBIC XapaKTCPUCTHUKU U ITapaMETPhbI HCO6XOI[I/IMO
moapa3aciiATh Ha CTATUICCKUE U I[I/IHaMI/I‘IeCKI/Ie?

37. OcHOBHBIE IIPOLIECCHl HAMArHUYNBAHHS.
38. Teopus ko3punuTHBHO# cuitbl (Teopust HaNpsHKEHUI).
39. Teopus xospunTHBHOH crutbl (Teopus BKITIOYEHHH).

40. OnumuTe OCHOBHBIE JUHAMUYECKHE TapaMeTphl MAarHUTHBIX
MaTepuaoB.

41. Yem ompenensioTcs IOTEPU Ha MepeMarHHYHBaHIE?
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KonrponbHas
pabota 3

TIK-2-31;1TK-2-
32:TIK-2-V 1;[IK-2-
V3

1. Kakue npeanonaoxeHus 3aj10)keHbl B OCHOBY Mozenu [pyna-
Jlopenma?

2. Kak dpopmymupyercst 3akoH Oma B Mmonenu Ipyma-Jlopermna?

3. Uro Taxoe cpedHssi CKOPOCTh apeiida?

4. Yro Takoe cpedHss AJMHa mpodera 3JeKTpOHOB B Mojenu Jpym-
Jlopenma?

5. Kaxumu nmapamerpamu OInpeensioTcs yaelbHble COPOTHBIICHUE U
MPOBOAMMOCTD B Mozenu pyna-Jlopenna?

6. Kakuie mosiokeHusI 3aJ105KeHbI B OCHOBY Teopuu 3oMMepdenbaa?

7. Kakue 31eKTpOHBI SIBJIIOTCSI HOCUTENAMH JIEKTPUUYECTBA T10 TEOPUU
3ommepdenpaa?

8. Kakue ocHOBHbIE MEXaHU3MBI PACCESTHUS YUUTBIBAIOTCS IIPU OLIEHKE
YIETBHOTO MIEKTPOCONPOTHUBIECHHS?

9. Kak BIUSIOT BakaHCHU Ha YAEIHHOE 3JIEKTPUUYECKOE COTPOTHUBIICHUE?
10. Kak BIuSIOT MeXy3enbHbIC aTOMBI Ha yIEIbHOE JIEKTPUIECKOe
conpoTuBleHue?

11. Kak BIHAIOT JUCIIOKAIIMU HA YAETHHOE SJIEKTPHIECKOE
COIIPOTHUBIIEHUE?

12. Kak BIUSIOT rpaHULIbI 3€PEH Ha yAETbHOE IIEKTPHYECKOE
CONpOTUBIIEHUE?

13. [Touemy oTaHYaETCs SICKTPOCOTPOTUBIICHHE S- B d-MeTaioB?

14. B xakux cirydasx Hy)KHO yIUTHIBaTh s-d-paccesHue, IpUBEIUTE
HIpUMEpPBI AIEMEHTOB.

15. YTo yuuTHIBaCT MEXaHNU3M SJIEKTPOH-(OHOHHOTO pacCestHUs?

16. IloueMy 3aBUCUMOCTb YAEIBHOTO IEKTPOCOIPOTUBIEHHUS OT
TeMIepaTypbl MO MEeKTPOH-(DOHOHHOMY MEXaHH3MY PACcCEsTHUS BMECTO
CTENEHH «3» UMEET CTENEHb «5»?

17. YTo y4uThIBa€T MEXaHU3M 3JIEKTPOH-MATHOHHOTO PACCESIHUA?

18. Kak ¢ y4eToM 3JIeKTPOH-MarHOHHOTO PACcCesHUS 3aBUCHT YISIbHOE
3NIEKTPUYECKOE CONPOTHBIEHHE OT TEMIEPATYPhI?

19. B3auMocBA3b MEXY KAKUMU [TapaMeTpaMU OTPAXKaeT 3aKOH
Bunemana-®panna?

20. Yro oTpakaer mpaBuio MaTtuccena?

21. IToyemy npu 00pa30BaHUH TBEPABIX PACTBOPOB
AIIEKTPOCOIIPOTUBIICHNE YBEITITINBACTCS?

22. Kak 3aBHCUT OT KOHLICHTPAIUHU IEKTPOCONPOTUBIEHHE TBEPABIX
PacTBOPOB MPOCTBIX METAILIOB?

23. Kak u nouemy pasznudaercs 3JeKTPOCOIPOTUBIEHUE TBEPBIX
PacTBOPOB MPOCTHIX METAJUIOB M TBEPBIX PACTBOPOB C MEPEXOTHBIM
MeTaom?

24. Kak BIUSET YNOPSI0YEHUE HA DIEKTPOCONPOTUBIIEHUE TBEPJIBIX
pacTBopoB?

25. Kaxk ot conpoTtuieHus (a3 3aBUCHUT NEKTPOCONPOTUBICHHE
TeTEpPOTeHHBIX CIIaBOB?

26. Kak umactrdeckasi eopMarivisi BIHseT Ha
3JIEKTPOCONIPOTUBIIEHUE?

27. IlpuBeaure NpUMephl UCTIOIb30BAHUS EKTPUIECKOT0O aHAIN3a IS
U3y4eHHUs MPOILIECCOB B MaTepHanax NpU CTAPEHUH, TEPMUYECKOIT
00paboTKe, s MOCTPOSHHS AUarpaMM (pa3oBOTO PABHOBECHSI.

28. laiiTe onpeneneHIe OCHOBHBIM BEIHYUHAM, XapaKTePU3YIOMUM
YIPYrocTh MaTe€pUaoB.

29. [laiiTe moyiHOE OMUCaHue 3aKkoHa ['yKa, KakuM 00pa3oM 3To
OITHCAHHE YIPOIIAETCS IS PealbHBIX KPHCTAJUIOB PA3INIHON
CUMMETpHUH?

30. Kak Biusier Temrieparypa Ha MOAYJb YIIPYTOCTH METaNIOB?

31. KaxoBa 3aBUCUMOCTb MOJYJIEH yIIPYTOCTH TBEPABIX PACTBOPOB OT
KOHIIEHTPALMH MPUMEcel U yeM OHa 00ycoBJeHa?

32. B yem cocTout (eppoMarHuTHas aHOMaJIUS yIPYTOCTH METAIIOB,
KaK 3TO SIBJIICHHE MOYKHO HCITOJIH30BaTh?

33. Uro Takoe BHyTpEeHHEE TPEHUE?

34. TlepeunciauTe OCHOBHBIE BUIbI BHYTPEHHETO TPEHHS.

35. OnumuTe BO3MOXKHBIE XapaKTEPUCTUKN BHYTPEHHETO TPEHUS, KaK
OHH CBSI3aHBI MEX]Ty COOOT?

36. OnumuTe 3aBUCUMOCTh PETAKCAHOHHOTO BHYTPEHHETO TPEHHUS U
Moaynst FOHra ot yactoTs! kone6aHuil.

37. OnuiuuTe 3aBUCUMOCTD PEIAKCALIMOHHOTO BHYTPEHHETO TPEHUSI OT
TeMreparypsl. Kakum 00pa3oM MOXKHO IO TEMIIEpaTypHOI
3aBHCHMOCTHU PacCUUTATh SHEPIHIO aKTHBAIUHU MPOIIEcca PelaKcaluu?




38. IIpuBeauTe NpUMepbl BOSHUKHOBEHHUS PEIaKCAllHOHHOTO
BHYTPEHHETO TPEHHSI.

39. B ueM COCTOUT SIBJIEHUE THCTEPE3UCHOTO BHYTPEHHETO TPEHUS,
HIpUBEUTE IPUMEPHI PeaTU3alii TAKOTO BUAA TPEHUSL.

40. KakoBbl 0COOEHHOCTH TUCTEPE3UCHOTO BHYTPEHHETO TPEeHUs?

41. B ueM coCTOUT SBJICHHE PE3OHAHCHOTO BHYTPEHHETO TPEHHMSI.
[IpuBemuTe BO3MOXKHBIH ITpUMep BOSHUKHOBEHHS TAKOTO BH/IA TPEHHUS.
42. lepeuncnute M3BecTHBIE BaM MaTepuaisl ¢ ocoObIMH
JeMII(UPYIOIIUMHI CBOHCTBAMH.
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3a4er ¢ OIeHKOH

TIK-2-31;1TK-2-
32:T1K-2-33;TTK-2-
V1;TIK-2-V2;1TK-2-
V3;TIK-2-Y4

1. KakoBo paznuune Mexmay (pU3NYeCKUMH U MEXaHWIECKUMHU
cBoiicTBamMu?

2. Kaxne xmaccudukanmm ¢usmgecknx cBoiictB Brl 3Haere?

3. IMpuBenure nmpumeps! GU3NIECKUX CBOHCTB, OTHOCSIIUXCS K
CTPYKTYPHO-UYBCTBHTENILHBIM CBOICTBaM.

4. IpuBenure mpuMeps! GUIMIECKUX CBOWCTB, OTHOCSIIUXCS K
CTPYKTYPHO-HEUYBCTBUTEIbHBIM CBOMCTBAM.

5. IIpennokute 3KCHEPUMEHT, € IIOMOIIBIO KOTOPOIO MOKHO

OIIPENIENIUTD, SIBJISAETCS I CBOUCTBO CTPYKTYPHO-UYBCTBUTEIILHBIM HJIH
HeT.

6. KaxoBbI JOCTOMHCTBA M HEJOCTAaTKU UCIIONB30BaHMs aHAIU3a
TEMIIEPATYPHBIX U3MEHEHUI CTPYKTYPHO-4YBCTBUTEIBHOIO CBOMCTBA

JUISL U3y4EHHs] IPOLIECCOB, MPOMCXOAAIINX B MaTepuane?

7. Uro Takoe TEII0eMKOCTh?

8. Kaxkas cBS3p MEXAy MOJSPHOH U yHENbHOH TEIIOEMKOCTHIO?
9. ITogemy TennmoeMKoCTb MPH MOCTOSIHHOM JaBJIEHUH BCErJa
BBIIIIE, YEM IIPH TIOCTOSTHHOM 00beme?

10. [Iepeuncnure OCHOBHBIE COCTABISIOLINE TEIIOEMKOCTH.

11. [Ipu xaxux TemmepaTypax crpaBelsiuB 3akoH J{romonra-IItu?
12. KakoBbl OCHOBHBIE MPEANONOKEHUS] TEOPUU TEMIOEMKOCTU
OliHIuTeHA?

13. KakoBbl HemocTaTku Teopun DUHIITEHHA?

14. Yro Takoe HyneBble kosebanus atomos? [louemy HyneBble
KoJteOaHMs He CKAa3BIBAIOTCS HA BETMINHE TETUIOEMKOCTH?

15. B xakoM IpeanonoxeHUH MpPOsBIISETCS KBAaHTOBBIN Xapakrep
TEOPHHU TEIJI0EMKOCTH DiHIITeiiHa?

16. Kakyro coCTaBIAIONIYI0 TEIUIOEMKOCTH OMHUCHIBAIOT TEOPUH
OliHmiTeliHa u Jebas?

17. Uro Takoe CIeKTp KojaeOaHuil aTOMOB?

18. UYem HOpMasbHBIC KosteOaHus B Teopun Jlebas oTiaudaroTcs
OT KoJIcOaHUH aTOMOB B TEOpHU DHHINTEHHA?

19. Kak cormacuo Jle6ar0 3aBUCHT OT YacTOTHI INIOTHOCTH
pacrnpeaeneHus Yucia HOpMaibHbIX KoseOaHuii?

20. Yemy paBHO 00IIIee YUCIIO HOPMATBHBIX KOJICOAHUH?

21. Kak BeINILAMT TeMmepaTypHasl 3aBUCMMOCTb TEIJIOEMKOCTH
TBepaoro tena B moaenu Jlebas?

22. Yro Takoe «3aKkoH Ky6oB JleOas»?

23. Ot xaxux (akTopoB 3aBUCHT Temreparypa [lebas?

24. Kaxkyro dopmymy npemnmoxun JInHIeMaH Ui OIEHKA
temrnepatrypsl [lebas?

25. Kakne 3HaueHus TEMIOEMKOCTU MPEACKAa3bIBAET TEOPHs
JleGast py HI3KUX M BBICOKHMX TeMITepaTypax?

26. UYro Takoe ¢oHOHBI? Kak umciao (OHOHOB 3aBHCUT OT
TeMIepaTypbi?

27. YeM (HOHOHBI OTIMYAIOTCS OT OOBIYHBIX YaCTHII?

28. Kaxk moBbIIIeHne aMIIATYABI KOJIEOAHUH aTOMOB IIPH
HarpeBe OMKCHIBAETCS ¢ IOMOLIBIO MTPEJCTaBICHU O POHOHAX?

29. KakoBbI 0011IMe M pa3IHYHBIC YEPTHl TPEX TCOPHit
TEIIOEMKOCTH — KITacCU4ecKod, DrHITeliHa u J{ebas?

30. IIpu xakux TemmepaTypax BaKaHCHUM BHOCST 3aMETHBIN
BKJIaJl B TEMJIOEMKOCTh?

31. Kakue 31eKTpoHbI BHOCAT BKJIAJ B TEMJIOEMKOCThH?

32. Uro Takoe KOIPPUINEHT JICKTPOHHOW TETUIOEMKOCTH?

33. Kak snekrpoHHast TEIUIOEMKOCTh 3aBHCUT OT SHEPTHH
Depmu?

34. INowemy M1 mepexomHBIX MeTautoB Kodddurment

3JIEKTPOHHOH TEIJIOEMKOCTH HMEET, KaK IIPaBuiIo, 6oJee BEICOKOE
3HAuUEHHUE, YeM AJIsl HOPMAJIbHBIX METaIoB?

35. Chopmynupyiite npasmio Heiimana-Komma.

36. KakoBBI OCHOBHBIE MEXaHU3MBI NIEPEHOCA TEIIa B TBEPIBIX
Tenax?

37. B dem cocTouT KMHETHYECKas TEOPHs TEIUIONPOBOIHOCTH?
38. KakoBBI OCHOBHBIE MEXaHU3MBI paccesHust (HPOHOHOB?

39. INogemy (OHOHBI B3aUMOACHCTBYIOT APYT € Ipyrom?

40. Kaxue mporiieccsl Ha3pIBaIOT IpolieccaMu nepedpoca?

41. INogemy Ha TEIIONPOBOTHOCTH OKAa3BIBAIOT BIHSHHE

HPOIIECCHI Iepedpoca, a He HOPMAIbHBIE TIPOLECCHI?
42. Kak pemieroynas TemaonpoBOJHOCTb 3aBUCUT OT




TeMIeparypaI?

43. [Touemy perieTouHasi TEIIONPOBOAHOCTb 3aBUCHUT OT
TeMITepaTyphl 0 KPHBOH C MAKCHMyMOM?

44. Kak snekrpoHHasi TEIONpOBOAHOCTb 3aBUCUT OT
TeMIIepaTypbl?

45. Kak nanuuue npumeceil n3MeHseT TeMIEpaTypHYIO
3aBHCHMOCTb TEIUIONIPOBOAHOCTH METAIIOB?

46. Kak u mouemy BnusieT XOJOAHAs MIacTUUecKas Aedopmanus
Ha 3JIEKTPOHHYIO TETUIONPOBOJAHOCTh?

47. Kaxue npenmnonoxxeHus 3a05keHbl B OCHOBY Mozenu Jpyms-
Jlopenmna?

48. Kak dopmynupyercs 3akon Oma B moaenu Jpyna-Jlopenua?
49. Yro Takoe cpemHssi CKOpOCTh Apeida?

50. Uro Takoe CpemHss JAJIHHA TMpo0era JIEKTPOHOB B MOJEIH
Hpymna-Jlopenma?

51. Kaxumu mapameTpamu onpenenstorcsi yAenbHbIe
COTIPOTHBIIEHUE U TPOBOAUMOCTH B Mozienu [pyns-Jlopenna?

52. Kaxue nonoxxeHust 3a10KEHbl B OCHOBY TE€OPHH
3ommepdennaa?

53. Kakue 31eKTpoHbI SBISIOTCS HOCUTENSIMU 3JIEKTPUYECTBA 110
teopun 3ommepdenpaa?

54. Kakne ocHOBHBIE MEXaHU3MbI PACCESIHHS YIUTHIBAIOTCS MPU
OLIEHKE Y/AETBbHOTIO 3JIEKTPOCONPOTHUBICHUS?

55. Kak BAMSIOT BaKaHCUM Ha YAEIBHOE 3JIEKTPUYECKOE
COIIPOTHUBIIEHUE?

56. Kax BnusAOT MexXy3enbHblE aTOMbI Ha yJEJIbHOE
3JIEKTPUYECKOE CONPOTUBIICHUE?

57. Kak BAMAIOT AUCIOKALUMYU Ha YIEIbHOE HIEKTPUUYECKOE
COTPOTHBIIEHHE?

58. Kak BAMSIOT TpaHuUllbl 3epeH Ha YAEIbHOE JJIEKTPUUECKOe
CONPOTHUBIICHNE?

59. INogemy oTiMUaeTCs NMEKTPOCONPOTUBIICHHE S- U d-
METaJoB?

60. B kakux cirygasx HY)XHO yYHTHIBaTh s-d-paccesHue,
MPUBEIUTE IPUMEPEI YJIEMEHTOB.

61. UTo y4UTHIBaeT MEXaHU3M 3JIEKTPOH-(DOHOHHOTO pacCesHus?
62. [Touemy 3aBHCHMOCTb YIIEJIBHOIO 3JIEKTPOCONPOTUBIECHHUS OT

TEMITEPATYPHI 110 AIEKTPOH-POHOHHOMY MEXaHU3MY PACCESTHUSI BMECTO
CTEIIEHH «3» UMEET CTENEHb «5»?

63. UTro yyuThIBa€T MEXaHU3M 3JIEKTPOH-MAarHOHHOTO
paccestHus?

64. Kaxk ¢ yueroM 31eKTpOH-MarHOHHOTO paccesiHUS 3aBUCUT
YAETBHOE MEKTPUIECKOE COIMPOTHBICHUE OT TeMIIepaTyphl?

65. B3anMoCBsI3b MEX/ly KaKMMH TIapaMeTpaMH OTpa)kaeT 3aKOH
Bunemana-®panna?

66. Uro orpaxkaer npasuwio MaTtuccena?

67. [Touemy mpu 0Opa3oBaHUM TBEPABIX PACTBOPOB
JIEKTPOCONIPOTUBIICHUE YBEIUINBACTCS?

68. Kak 3aBUCHUT OT KOHIIEHTpAIUM 3JIEKTPOCOIPOTUBICHUE
TBEPABIX PACTBOPOB MPOCTHIX METAJIIOB?

69. Kax n nouemy pasiuyaercsi 3JIEKTPOCONPOTHBICHHE

TBEP/BIX PACTBOPOB MPOCTHIX METAJUIOB U TBEPJIBIX PACTBOPOB C
MEePEXOTHBIM METAIIIOM?

70. Kax Bnuser ynopsaodeHue Ha 3JIEKTPOCOIIPOTUBIICHHUE
TBEPABIX PacTBOPOB?

71. Kaxk oT conporusnerus (a3 3aBHCHUT 3IEKTPOCOIPOTHBIICHNE
TETEPOTEHHBIX CIUIaBOB?

72. Kax ruractudeckast nedopManust BIUseT Ha
3NEKTPOCONPOTUBIIEHNE?

73. IIpuBeauTe mpuMeps! UCIOIb30BAHUS 3IEKTPUUIECKOIO

aHanu3a Ul U3y4eHUs IPOLIECCOB B MaTepHajax MpH CTapeHHH,
TEPMHUYECKOI 00paboTKe, AJIsl MOCTPOCHHS ArarpamMm (ha3oBOro
paBHOBECHS.

74. [ToueMy npu BBIYMCIIEHUM aTOMHOTO MarHUTHOTO MOMEHTa
Jarre BCero mpeHeoperaroT MarHUTHBIMA MOMEHTAMH HEHTPOHOB U
IIPOTOHOB?

75. Ha ocHoBaHuM yero npu BBIYUCIEHUH MarHUTHOIO MOMEHTa
aToMma Jia d-MeTaioB He yIUTHIBAIOT OPOUTAIbHBII MAaTHUTHBIH




MOMEHT?

76. Uro Takoe MarHetoH bopa? Uemy oH paBeH W 4TO
Xapaxkrepusyer?

77. Kak xmaccuuimpyror BemecTBa 10 MarHUTHOH CTPYKType?
78. Kak Benyt cebs mapaMarHeTUKA M JUAMArHETUKH IIPU
HAJIO’)KEHUU BHELIHEr0 MAarHUTHOTO NOJs?

79. Ilouemy nuamMarHeTHKd M IapaMarHeTUKU OTHOCSTCS K
¢J1a0OMardHUTHBEIM BelecTBam?

80. Uto Takoe MarHuTHas BOCHPUUMYUBOCTH? OTiuyaercs yn eé

3aBHCHUMOCTH OT HAMPSHKCHHOCTH BHEITHETO MATHUTHOTO TTOJIST JIJIS
¢i1a00- ¥ CHIILHOMArHUTHEIX BEIIECTB?

81. Kak u3MeHsieTcst MarHuTHasE CTPyKTypa Pa3HOrO THIIa
MAarHEeTHKOB IIPH HAJIOXKEHUU BHEIIHETO MarHUTHOTO MOJIs?

82. Yem o0ycroBiIeH AMaMarHeTH3M atoma?

83. KaxoB nopsiiok BeMYMHBI AMAMAarHUTHOMN
BOCIIPHUMYMBOCTH aTOMa U OTYEro OH 3aBUCHT?

84. Kaxk 3aBucHT mnaMarHUTHAs BOCIPHUMYMBOCTE aTOMa OT

MOJIO’KEHNUS B TaOnume MeHzeneeBa 1 I KaKUX AJIEMEHTOB
9KCIIEPUMEHT COBIIAAET C TeopHeii?

85. Yem 00ycIIOBIEH MapaMarHeTu3M aroma?

86. OT KakuX MapaMeTpoB 3aBUCUT NapaMarHUTHAas
BOCHPHUMMYUBOCTG PEIISTKH B Mojenu JlamkeBeHa?

87. Yro xapakrepusyeT 3akoH Kropu M JUIs KakuX BEILIECTB OH
BBITIOJTHSIETCS?

88. Uro xapakrepusyer 3akoH Kropu-Beiicca, mouemy BBeIeHBI
MOTIPaBKy B 3aK0H Kropu 1 ueM oHH 00yCIIOBIIEHBI?

89. Jlns kakux BeuiecTB BbIMONIHsAETCS 3akoH Kropu-Beiicca?
90. UYeMm no teopuu Ilaynu onpenensercs napamardeTusm
9JIEKTPOHOB?

91. ITouemy pasznmyaercsi BOCHPUUMUYHUBOCTD 3JIEKTPOHOB
MPOCTHIX M MEPEXOIHBIX METaJUIOB 0 Teopuu [laymu?

92. UeM ompezensercss TeMnepaTypHas 3aBUCHMOCTb

napamMarHuTHo! BocripuuMunBocTU? [Touemy TemiiepaTypHbIi
K03(UIIMEHT BOCHIPUUMYUBOCTU MOXKET MMETh Pa3HbIH 3HAK?

93. UeM ompezensercss AUaMarHeTu3M 3JIEKTPOHOB 110 TEOPUU
Jlanpay?
94. Maruetuku B Tabnuue Meuneneesa. ComnocraBbTe

MarHUTHOE COCTOSIHUE JIEMEHTA C €T0 MOJI0KEHUEM B Ta0IIHIIE
MenpeneeBa (HOMep, TPYIIIA, IEPHON).

95. Teopus monexynspHoro nois Posunra u Beiicca, eé
IIPETOJIOKEHHS U OCHOBHBIE BHIBOJIBL.

96. Kakx HamarHm4eHHOCTHh (peppoMarHeTnka 3aBHCHUT OT
TeMIepaTypai?

97. KaxoBa npupoaa MoJIeKyIsipHOTO TOJIsI?

98. Chopmynupyiite KpuTepun (GeppomMarHeTusmMa H
aHTHU(EeppOMarHeTH3Ma.

99. KakoBbl OCHOBHBIE U/IeH TEOPHH OOMEHHOTO
B3aUMOJENUCTBUA?

100. Uro xapakrepusyer kpuBas bere-Cneiirepa?

101. B yem paznuuue Moaeneit 0OMEHHOTO B3aHMMOJSHCTBUS:
NPSIMOTO, MOJIIPHOTO U 30HHOT0? X TOCTOMHCTBA M HEAOCTATKH.

102. B 4eM cocTosAT 0COOEHHOCTH MarHUTHOTO MoMeHTa P3M-
MeTaJlJIOB?

103. W3 xakux COCTaBISIOUIMX CKIAaJbIBACTCS CBOOOIHAS SHEPrus
(eppomarseTrka?

104. Bmmstare Gopmsl 0oOpasna Ha n3MepsieMble MarHUTHBIC

cBoiicTBa. [loHsTHE O pa3zMarHu4uBaronieM (akrope. Heprus
pasmarnuumBaroniero gakropa u eé nmpupoaa?

105. Uro Takoe MarHMTOKpUcTaJuIMyeckass aHuzoTponusa? Kakosa
e€ npupoza?

106. SIBiieHHEe MarHUTOCTPHUKUUY, €€ MpUpoa.

107. AHU30TPONUST MarHUTOCTPUKIUH.

108. BriusHIE MarHUTOCTPUKIINK Ha SHEPTHIO (heppOMarHeTHKA.
109. OHeprus (heppoMarHeTHka B MOJE YIPYIUX HaIpsKEHHH.
110. JlomenHast cTpykTypa (eppomarHeTnka. E€ xapakTepuCTHKH.
Tumnsl rpaHuL.

111. OpnnonomenHble yacTuLbl? CyneprnapaMarHUTHBIE YacTULBI?

112. Uro Takoe KpuBas HaMarHWYMBaHUS M METIs rucrepesuca?




Kaknmu napamerpamu OHU XapakTepu3ytoTcsi?

113. OCHOBHBIE TIPOIIECCHl HAMArHHYHWBaHUSI.

114. Cytb ckaukoB bapkray3eHa U CBSI3b C HUMM KPUBOM
HAMAaTHUYMBAaHUS M Pa3MarHUYUBaHUS?

115. Teopust HanpsHKEHUH.

116. Teopusi BKIOUEHUIA.

117. OCHOBHBIE THIIBI MATHUTHBIX MaTEPHUaJIOB.

118. Ponb HaBenieHHON MarHUTHOM aHU3OTPONMHU B
(OpMHUPOBAaHHUH CBOICTB MarHUTHBIX MaTepUaIoB?

119. JlaliTe onpeneneHue OCHOBHBIM BEIHYMHAM,
XapaKTePHU3YIOMNM yIPYrOCTh MaTePUATIOB.

120. Jaiite monHoe onucanue 3akoHa ['yka, kakum oOpa3oMm 3To
OIUCaHHE YNPOILAETCs AJIsl pealbHbIX KPHCTAIUIOB Pa3IUYHON
CUMMeTpun?

121. Kaxk Bruster Temmeparypa Ha MOOYAb YIPYTOCTH METaJIOB?
122. KaxkoBa 3aBUCHMMOCTH MOJyJel ynpyrocTH TBEPABIX
pPacTBOPOB OT KOHIICHTPALIMH MIPUMECEH U 4eM OHa 00ycIIoBIeHa?
123. B dgem cocTouT (eppoMarHUTHAS aHOMAJHUS YIPYTOCTH
METAJLIOB, KaK 3TO SIBJIEHHE MOKHO HCIONb30BaTh?

124. Yro Takoe BHYTpEeHHEEe TpeHue?

125. Ilepeuncnure OCHOBHBIE BUJIbl BHYTPEHHETO TPEHMUSL.
126. OnummuTe BO3MOXHBIE XapaKTePUCTUKU BHYTPEHHETO
TPEeHHMs1, KAK OHH CBSI3aHbI MEX Iy COO0M?

127. OnumuTe 3aBUCUMOCTD PENAKCALIMOHHOTO BHYTPEHHETO
TpeHus 1 Moxyist FOHra ot 4acToTHI KoJeOaHuUiA.

128. OnuiuTe 3aBUCUMOCTD PEIAaKCAllMOHHOTO BHYTPEHHETO

TpeHHs OT TeMreparypsl. Kakum 00pa3oM MOYKHO IO TeMIIEpaTypHOIt
3aBHCHMOCTH PAaCCUMTATh SHEPTHIO aKTUBAIIH IPOIecca PETaKCaIlin?

129. IIpuBeaure npuMepsl BOSHUKHOBEHHS PEIAKCALIUOHHOTO
BHYTPEHHETO TPEHHSI.

130. B 4eM cocTouT siBJI€HUE TMCTEPE3UCHOTO BHYTPEHHETO
TPEHHs, IPUBEIUTE IPUMEPHI PeaNn3aii TAKOTO BHa TPEHHUS.

131. KaxoBbl 0COOEHHOCTH TUCTEPE3UCHOTO BHYTPEHHETO
TpeHus?

132. B 4eM CcOCTOUT sIBJI€HUE PE30HAHCHOIO BHYTPEHHETO TPEHUSL.
[IpuBenuTe BO3MOXKHBII ITpUMEp BOSHUKHOBEHHS TAKOTO BU/IA TPEHHUS.
133. [Tepeuncnure uzBectHbie Bam MaTepuansl ¢ 0coObIMH

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MbIX 110 TUCHHHIIJIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

ITpoBepsiemble
Kon Hassauune
WHINKATOPBI Copneprxanue padoThI
paboThI padoThI N
KOMITETEHIIH
P1 JlabopaTopHas IK-2-31;I1K-2- JuddepeHImanbHbIil TePMUIESCKAI aHATH3 B METAJUTHIECKIX
pabora 1 32;T1K-2-33;I1K-2- MaTepuanax
VLIIK-2-Y2;1IK-2-
Y4;11IK-2-B1;I1K-2-
B2;T1K-2-B3
P2 JlabopaTtopHas IK-2-31;11K-2- Junaromerprudeckuii aHanm3 (a30BBIX MIPEBPAICHUH B MaTepHanax
pabota 2 32;I1K-2-33;I1K-2-
V1;IIK-2-Y2;I1K-2-
V3;IIK-2-Y4;11K-2-
B1;I1K-2-B2;T1K-2-
B3
P3 JlabopaTopHas [TK-2-31;11K-2- W3ydenune ha3oBbIX MpeBpalieHui B aMOPGHBIX CIUIaBaX ¢ MOMOIIBIO
pabora 3 32;IIK-2-Y I;IIK-2- | mudeperimanpHol CKaHUPYIOIIEH KaJTopUMETpHH
33;I1K-2-Y2;T1K-2-
V4;11IK-2-B2;11K-2-
B3
P4 JlabopaTopHas [TK-2-32;I1K-2- [TocTpoenne KpuBOil HAMAarHUYMBAHUS M CTATUYECKON TIETIIN
pabota 4 VI;IIK-2-Y2;IIK-2- | tuctepesuca GpeppoMarHeTnka HHAYKIHOHHO-UMITYIbCHBIM METOIOM
V4;11IK-2-B2;11K-2-
B3
P5 JlabopaTopHas [TK-2-32;I1K-2- Ornpenenenue noTepp Ha MepeMarHiunBaHue JIEKTPOTEXHUYECKON
pabora 5 V1;IIK-2-Y2;IIK-2- | cramu Ha ycraHOBKe MK-40

V3;IIK-2-V4;T1K-2-
BIL;IIK-2-B2;T1K-2-
B3




P6 JlabopaTtopHast IK-2-32;T1K-2- BiusiHMe 4acTOTBI U aMILIUTY bl HAPS>KEHHOCTH BHELIHETO
pabota 6 YI;IIK-2-Y2;ITK-2- | MarHuTHOTO NOJIS Ha TUHAMHYECKUE XapaKTePUCTHKA MAarHUTOMSITKIX
V4;I1IK-2-B1;I1IK-2- | maTepuanos.
B2;T1K-2-B3
P7 Jla6opaTtopHast IK-2-32;T1K-2- W3ydeHne 3aBUCHMOCTH SIIEKTPHUYECKOTO COMPOTUBICHHUS 00pasia
pabora 7 V1;IIK-2-Y2;11K-2- [ Meau B 3aBUCUMOCTH OT JTHHBI TIPOBOJIA
Y4;11IK-2-B1;I1K-2-
B3
P8 JlabopaTopHuas [K-2-Y 1;I1K-2- M3yueHne 3aBUCUMOCTH DJIEKTPHUECKOTO COMTPOTHBIICHUST 00pa3lioB
pabora 8 V3;IIK-2-Y4;1IK-2- | cranu oT TeMmnepaTyp 3aKajikd U OTIIycKa
B1;I1K-2-B2;I1K-2-
B3

5.3. OueHo4Hble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

ITo xypcy 3K3aMeH He mpeaycMOTpeH

5.4. MeTroauka OLleHKH OCBOCHHS JUCHMILUINHBI (MoayJs, npaktuxku. HAP)

OreHka 3a 3a49eT BEIBOJUTCS HA OCHOBE CPEIHEro OaIa 1o TpeM KOHTPOIBHBIM Pad0TaM IPH YCIIOBHH BBITIONHEHHUS U 3aITUTHI
BCeX T1a00paTOpHBIX paboT. B cirydae Hecormacus cTymeHTa co CBOCH OLCHKOH, €My MOXKET OBITh IPEAOCTaBICHA BO3ZMOXKHOCTD
HanMcaTh 3a4eTHYI0 paboTy. Bonpockl 3aueTHoOl paboTh! pazmeriensl B KM4.

6. YHEBHO-METOANWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas iurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue bubnunoreka WsnarenscTBO, rof
JI1.1 |IlepmunoB Anexcannp |MeTobl UCTIBITAHUN DJeKTpoHHAs ONOTHOTEKA .. Yueba, 2006
Cepreesuy, [llyBacBa | MArHUTHBIX MaTepHAJIOB: y4e0.
EBrenus nocoOue JUIs CTy[. By30B HaIIp.
AnexkcaHpoBHa, '®u3. MmaTepualioBeicHUE' 1
Beenenckuit Bagum crier;. 'CrannapTuzanus u
IOpbeBuy, JInnees cepTuuKams'
Anexceii CepreeBud
JI1.2 |IlepmuHOB Astekcaunap | CepTH(hHUKAIMsI MaTHUTHBIX OnexTpoHHas OHOIMOTEKA .. Yueba, 2006
Cepreesuu, MaTepHasoB: Kypc JEKIUii:
Bsenenckuit Bagum yue0. mocobue 1jIst CTyA. BY30B
IOpbeBuy, Jlnneen Harp. 'Ous.
Anexceii CepreeBud MaTepHUaIOBeICHUE' U CIIell.
'Cranpaptuzanys u
cepTuduranus’
JI1.3 | JImBomn B. T, dusnyeckre CBOMCTBA bu6mmorexa MUCuC .- Merannyprus, 1980
Kpamomun B. C., METAJIIOB U CIIABOB: Y UeOHHUK
Jluneuxuit 4. JI., JUISL METAJUIypr. CIIEL. By30B
JluBumn b. T'.
JI1.4 | Kekano Urops ®dusnuecKkue cBoiicTra Bbubnmorexka MUCuC . Yueba, 1992
Bopucosuu Mertamios: Pazn.:
Junarorepmus 1 TepMUUECKUNA
aHaJIu3 METAJIJIOB U CIUIaBOB:
71a0. PAKTUKYM JJIS CTY/.
coen. 11.04, 11.05, 11.07,
11.08
JI1.5 |Tonoun Urops Brytpennee Tpenue u bubmrorexka MUCuC .- I3n-Bo MUCuC, 2012
CraHuCIaBOBUY MeXaHHIEeCKasi CIIEKTPOCKOTIHSI
METaJUTHIECKUX MaTePHaIOB:
y4eOHHUK
JI1.6 |IlepmunoB Anekcannp |®Dusnueckue CBOMCTBA DneKTpoHHas OnbIoTeKa .. [MHCuC], 2019

CepreeBuu,
Beenencxkuii Bagum
IOpreBuy, [llyBaeBa
EBrenus
AnexkcaHpoBHa,
MorunsaukoB IlaBen
CepreeBud

BepabiX Tl (N 3509): nab.
MPaKTHKYM




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOpLI, COCTaBUTEIIN

3arnasue

bubanoreka

I/I3I[aTeJ'II>CTBO, rona

J12.1

Kexkano Uropp
Bopucosuy, [llyBaesa
Eprenus
AnekcaHIpoBHa

AMopbHbBIE HaHO- H
MHKPOKPHCTAIUTIYECKIE
MarHUTHBIC MATEPUAIIBL: J1a0.
MPAKTUKyM: y4e0. mocodue aist
CTyA. By30B Hamp. Ous.
MaTepHaJIOBe/ICHUE U CIEIl.
Hanomatepuainst

DJeKkTpoHHas ONOTHOTEKA

M.: Uzn-so MUCuC, 2008

2.2

Boposuk E. C.,
Munsnep A. C.

Jlexuuu Mo MarHeTusMy: yueod.
nocoGue Juist Gu3. criell. yH-TOB

bubmunorexa MUCuC

XapbkoB: ['oc. yH-T uM. A. M.
T'opbkoro, 1966

J12.3

Beenenckuii B. 1O.,
JInnees A. C.,
ITepmunos A. C.

OKCIIepIMEHTAIBHBIE METOBI
(uzngeckoro
MaTepHallOBEeICHHS:
MOHOTpaus

Bubmmorexa MUCuC

M.: U3n-Bo MUCuC, 2011

6.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTETH

3arnasue

bubanoreka

WznaTenbcTBO, rof

JI3.1

MenbHUYEHKO
Anekcanap
CeMeHOBHY

AHanu3 JaHHBIX B
MatepuanoBeneaun. Y. 1: y4e0.
nocobue JyIst CTY/I. By30B,
00y4. o Hamp. 150700 -
Puznyeckoe
MaTepHaIoBeIcHHE 1
Mertamryprust

bubmnorexa MUCuC

M.: U3n-s0o MUCuC, 2013

JI3.2

MenbHUYEHKO
Arexkcanp
CeMeHOBHY

AHanu3 JaHHBIX B
MaTepuaioBeaeHuu. Y. 2.
Perpeccnonnslii ananms: yue0.
nmocobue ISt CTy/I. BY30B,
00yu. o Hamp. 'Merantyprus'

Bbubmnorexa MUCuC

M.: U3n-so MUCuC, 2014

6.2. ITepeyens pecypcoB HH(POPMALMOHHO-TETeKOMMYHUKAIMOHHOI ceTH « UHTepHET»

€)!

dusndeckue CBOiicTBa MaTepHaoB : ydeOHoe
nocodue / B.W. I'ppizynos, T.U. I'peizynoBa, O.A.
Kunenosa u ap. — 3-e u3zz., non. — Mocksa : @nuHTa,
2019. - 137 c. IlonHoTekcTOBass Y HUBEPCUTETCKASL
6ubnuoteka oHyaiiH - http://biblioclub.ru
CBoboansIii goctyt ¢ IP-aapecoB HUTY "MHUCuC".

http://biblioclub.ru/index.php?page=book red&id=461082

92

[ysaesa E.A., Beenenckuii B.1O., [Tepmunos A.C.
®duznyeckue cBoricTBa HaHOMaTepuainos, Y MK/I. —
M.: U3natensckuii tom MUCuC, 2010.

http://elibrary.misis.ru/action.php?

kt path_info=ktcore.SecViewPlugin.actions.document&fDocumen

tld=9112

93

I'yproB B.A., Ocaynenko P.H. ®u3uka TBeporo tena
T uHokeHepoB — M.: Texnocdepa, 2012. — 560 c.

http://biblioclub.ru/index.php?page=book red&id=233466&sr=1

D4

OenepanbHbiit 3akoH Ne 102 ot 26 urons 2008 roga
«O06 obecniedeHNH SIMHCTBA H3MEPEHHI(C
u3MeHeHussMu Ha 13 utons 2015 rona)

http://docs.cntd.ru/document/902107146

35

T'OCT 15.101-98 Cucrema pa3paboTKu ¥ OCTAHOBKA
npoaykiuu Ha npousBozactso (CPIII). ITopsimok
BBITTOJTHEHHST HAYTHO-HCCIIEI0BATEIBCKIX PadoT-
Mepensn. Cenr. 2010. - M.: Crannaptundopm, 2010

http://docs.cntd.ru/document/1200003945

26

I'OCT 7.32-2001. OTueT o Hay4HO-
HCCIe0BaTeNIbCKOH padoTte. CTPyKTypa M IPaBHIIO
odopmienus. - Been2002-07-01. - M.: U3n-Bo

cTaHgapTos, 2001.

http://docs.cntd.ru/document/1200026224

7

I'OCT 8.563-2009. 'ocymapcTBeHHas cucTeMa
obecrieueHys eMHCTBA M3MEPEHHI. MeToauku
(metoner) m3mepenuid. - [Tepemsn. despans 2019. -

Crangapturdopm, 2019

http://docs.cntd.ru/document/1200077909

98

I'OCT 16504-81. Cucrema rocy1apCTBEHHBIX
UCTIBITAHUHN ITPOJYKUNY. VICTIBITaHNS 1 KOHTPOJIb
KadecTBa MpoIyKiuy. OCHOBHBIC TEPMHUHEI 1
onpexaenenus.-Ilepensn 2011. - M.:

Crannaptundopm, 2011

http://docs.cntd.ru/document/1200005367




I'OCT 8.377-80. 'ocymapcTBeHHas cucTeMa
obecrieueHus eAMHCTBA U3MepeHnil. Marepuaisl

http://docs.cntd.ru/document/1200014136

D9 |MarHuTOMSTKHE. METOIMKa BBITOIHEHHUS U3MEPEHHI

[IPU OMPEICTCHUH CTATHISCKAX MATHUTHBIX

xapakrepucTuk. -M.: UznarenscTBo cTangaptos, 1980

T'OCT 12119.4-98. Ctanb 37eKTpOTeXHUIECKAsL. http://docs.cntd.ru/document/1200004946

MeTo/ibl ONIpeAeNIeH IS MATHUTHBIX M DJIEKTPUYECKX
510 CBOMCTB. MeTo/1 M3MEpEHHs YACTbHBIX MATHUTHBIX

MOTEePh U ICHCTBYIOLIErO 3HAYCHHUS HAMPSDKCHHOCTH

marautHoro noust. - M.: UTIK UsnarenscTBo

cra”aapTos, 2003

T'OCT 19693-74. Matepuaisl MarHuTHbIe. TepMHUHBI http://docs.cntd.ru/document/1200015683
D11 |u onpexnenenus. - M.: UTIK U3narenscTBO

cranaapTos, 2005

T'OCT 7229-76. Kabenu, mpoBoaa ¥ MIHYpsL. MeTox http://docs.cntd.ru/document/1200012169
ry]p |CTPCACTEHNA JIEKTPHIECKOTO CONPOTHRICHKS

TOKOIIPOBOASALIMX KU ¥ TPOBOJHUKOB. - M.: UTIK

W3narenbctBO crangapros, 2003

6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHust
o1 JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
1.2 |[ESET NOD32 Antivirus
I1.3 | Win Pro 10 32-bit/64-bit
I1.4 | Microsoft Office
I1.5 |MS Teams
6.4. Ilepeuenb HHGOPMATMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX

N.1 |IloNHOTEKCTOBBIC POCCUIICKIE HAYIHBIC XKYPHAIIBI U CTATHU:
N.2 |— Hayunas snexrponnas 6ubmmorexa eLIBRARY https://elibrary.ru/
N.3 |— [HomHOTEKCTOBBIC AETIOBbIC MyOIHUKAIIMK HH()OPMAreHTCTB M Ipecchl o 53 otpacisiM https://polpred.com/news
N.4 |HNrOCTpaHHbIe 6a3b! naHHEIX (HocTyl ¢ IP anpecos MUCuC):
WN.5 |— anaimTrueckas 0asa (nHaekcwl mutupoBanus) Web of Science https://apps.webofknowledge.com
N.6 |— ananutuyeckas 0aza (MHAEKCH HIUTUPOBaHUs) Scopus https://www.scopus.com/
WN.7 |— Haykomerpuueckas cuctema InCites https://apps.webofknowledge.com
N.8 |— Hayunble )xypHaisl u3natenscTBa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasnauenune

OcHarnieHnne

Yuraneasii 3a11 Ned (B)

KOMIUIEKT y4eOHOM Mebemn Ha 20 paboumx MecT,
KOMIIBIOTEpPBl € NOAKIIOUEHHEeM K cetd «MHTepHeT» U
JOCTYIIOM B JEKTPOHHYIO UH(OPMALMOHHO-
00pa30BaTENbHYIO CpPely YHHBEPCUTETA

b-429

VYueOHas aymuTopHs

NIPOEKTOp; MyJbTHUMEAMNHAs [OCKa; MapKepHas JIO0CKa,
JIOKYMEHT-KaMepa; KOMIIBIOTEPHBIN Kiacc Ha 6 CTYAEHTOB U
mpenopaBarens (7  KOMIBIOTEPOB);  YCTaHOBKA  JUIA
M3MEPEHUs] MAarHUTHBIX XapaKTepPUCTHK; YCTAHOBKA IJIst
ompeleneHus IoTepb Ha nepemarHnuuBanue MK-403;
MarHuTHou3MeputenbHas ycraHoBka MK-33; crena mus
HU3MEpeHUst YIETBHOTO JJIEKTPOCOTIPOTHBIICHHUS;
JUJIATOMETp; TBepHoMeTp o PoxBemty; KOMIUICKT ydeOHOI
Mebenmn

JIro6oii
MynsrumenuitHas

Kopryc | YueOHass ayamTopusi Uil TIPOBEICHUS
3aHATHA JIEKIUOHHOTO THMA W/WIH IS

MIPOBEACHUA MPAKTUICCKUX 3aHITHI:

KOMIUIEKT y4eOHO# Mebenu 10 36 MecT i 00yJaromuxcs,
MyJITbTUMEUItHOE  000pyIOBaHWE, MAarHUTHO-MapKepHas
JIocka, pabouee mecto mpemonaBarens, I[IKc moctymom k
UTC «Uutepuer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuner ©Ha mmiargopme LMS Canvas, JIHIICH3MOHHBIE
nporpammMsl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

JlexiMoHHBIC 3aHATUS HAIIEIEHBI Ha H3y9eHHE CTYICHTaMU OCOOGHHOCTEeH (PU3NIECKUX CBOMCTB TBEpABIX Tel. JlabopaTopHble
paboThI HallEJICHBI HA ITPAKTHYECKOE N3YUeHNE BIMSHUS Pa3INYHbIX (PaKTOpoB Ha (u3MUYecKne CBOWCTBA N3yYaeMbIX MaTepHAIIOB,
BIIMSIHUSL MX TEPMHUUECKOH 00paboTKu, N3ydeHHs BIMSHAS 0COOCHHOCTEH (ha30BOTO M CTPYKTYPHOTO COCTOSTHHSI.




JMCIMIUINHA OTHOCHUTCS K TOYHBIM HayKaM U TpeOyeT 3HaUUTENbHOTO 00beMa CaMOCTOSTENbHOM paboTsl. OTAeIbHbIE yIeOHbIe
BOIPOCHI BBIHOCSATCSI HA CAMOCTOSITEIIbHYIO IIPOPabOTKy M KOHTPOJIMPYIOTCS ITOCPEICTBOM TeKylei arrecrauuu. [1Ipu sTom
OPTaHU3YIOTCS TPYIITOBEIC M MHIMBHAyalIbHBIC KOHCYIbTAaMK. KadecTBeHHOE OCBOCHHUE AUCIUTUTIHEI BO3MOYKHO TOJBKO TIPH
CHCTEMaTHYECKOH CaMOCTOSITENBHOI paboTe, YTO MOAAePKUBACTCS CHCTEMOH TeKyIIell 1 pyOeKHOH aTTecTauu.

TexHuKa 0€30MacHOCTH

L. JlaGoparopust pU3NYECKUX CBOMCTB OCHAIlEHA CHELHAIBLHONW TOKOIpOBOAsIEeH cucTeMol. Vmeercs obopynoBanue,
MOAKTIOYaeMOe OT pa3HbIX HCTOYHUKOB HANpsHKEHHU. BrmrouaTs Takoe 000pyJ0BaHNE CaMOCTOSATEIHHO 0€3 TIOMOIIN
IperoaBaTess — 3alpemaeTcs.

2. ITpu BBIXOZAE M3 ayAUTOPHU CIEAYeT YOEIHUTCs, 4TO JabOpaTOpHOE 00OPYIOBAaHUE BBHIKIIOUEHO.

3. Opexmy cieayeT CHAMATh B rapaepo0e, WK MPHU BXOJE B ayIUTOPHIO, C COOOH MMETh TOJIBKO HEOOXOAMMYIO IS
BBIIIOJTHEHHUS pabOTHI IUTEPATypy, TeTpaas (JTAOOPaTOPHBIH XKypHAIT), Py9IKH, KAPAHAAIIN U KAIbKYIATOP, JOMYCKAeTCS HHOE
9JIEKTPOHHOE 000PYI0BaHUE, HEOOXOJUMOE JIsl pacueTOB MIIH 3alKCel, CBI3aHHBIX C J1a00paToOpHOM pabOTOM.

4. B poserku, pacnonararomuecst B 1a00paTopHH, HE JOIycKaeTcs O3 BeIoMa IpenojaBaTeNs BKIIOYATh Kakoe Obl TO HU
65110 000pynOBaHue (B TOM unciie HOyTOykw, Tenedonsl, KIIK).
5. B naboparopun ucnone3yercss yHHKaIbHOE 00opynoBaHue. CiemyeT OEpeKHO OTHOCHUTCSA KO BCeMy 0OOpYIOBaHMIO,

pacnosararomieMycsa B ayiJuTOpHH.

TpeboBaHMS K HOATOTOBKE U BBITIOJIHEHHUIO JTa00PAaTOPHBIX paboT

I. K naboparopHoii paboTe AOMYyCKAIOTCsl CTYAEHTHI TOJBKO NPH HAIWYMK KOHCIEKTa B pabodeM >KypHaje, OTHOCALIETOCs K
TeKyIien 1abopaTopHoii pabore.

2. KoHcniexr nomxeH copepikaTh:

a. - HasBanue paboTsl,

b. - Lenp u 3amaun paboTHI,

c. - Teopernueckoe BBeAEHHE, KOTOPOE JOJDKHO BO-TIEPBBIX, OTPaKaTh (pU3NUECKUE MPHHIAIEI H3ydaeMoro 3¢ ¢exra,

mporecca, HIIH H3MEHEHUS CBOUCTB; BO-BTOPHIX, TOJDKHO OBITH MIPUBECHO OMMCAHUE YCTAHOBKH, HA KOTOPOH OyneT MpoBOIUTCS
U3MepEeHHe CBOUCTB, B 9TO ONKCAHUE JOJKHBI BXOJUTh NIPUHIMIHATIBHAS U SIEeKTpUYecKasi cCXeMa YCTaHOBKH, ONMCaHUE IPUHIUIA

ee JICUCTBYS, a TAKKe MHBIC BO3SMOXXHOCTH YCTAaHOBKH, HE CBSI3aHHBIC C BBIITOJHEHUEM JaHHON PaOOThI, JOJKHBI OBITH TaKKe
TPUBECHBI TOCTOMHCTBA M HEJIOCTATKHA YCTAaHOBKH.

d. - Iocne BeImonHEeHHUs PabOTHI B KOHCIEKT AOJKHBI BOMTH: (a) pe3yabTaTsl pabOThl B BUAE TAOIMI[ U3MEPSEMBIX BEIHYUH
¥ rpaMKOB (II0CIIEAHUE MOTYT OBITh BBIITOJIHEHBI B 3JIEKTPOHHOM BHJIE HJIM HAa MHJUTUMETPOBKE); 0) BBIBOABI 10 paboTe (B BHIBOAAX
JIOJDKHO OBITH OTPAXKEHO PelIeHHe Leeil U 3a1a4 paboThl, a TAKOKE N3MEHEHHE CBOIMCTB B 3aBUCUMOCTH OT CTPYKTYPBI MaTepHaa).

3. INepen HaganoM kaxoi 1abopaTopHOH pabOTEI OyAeT MPOBOAUTHCS IPEIBAPUTEIBHBIA ONPOC IO TEMaTHKE
1a00paTOPHOM, CTYIEHTHI, HE IOATOTOBJIEHHBIE K padO0Te U He MOHUMAIOIIUE CYTh paboThl, K paboTe TOMyLIEHBI ObITh HE MOTYT.




