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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, aHaAIN3UPOBATh OCOOCHHOCTH (PU3MIECKUX CBOMCTB Pa3HBIX MaTCpPHAIIOB,
HCTIONB30BaTh (hM3MUECKIE CBOWCTBA TS aHAIN3a CTPYKTYPHI U (pa30BOTO COCTOSIHUS

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Bnoxk OIT: b1.B.IB.12

2.1 TpeGoBanus K l'[peI[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:
2.1.1 [Ipoueccr! nosrydeHns MeTajlIoB, CIUIABOB U COEIMHEHU N
2.1.2 | TexHonorust MaTepuagoB IEKTPOHUKH
2.1.3 | detheKTbl KpUCTAIUIMIECKON PEIIeTKA
2.1.4 | OCHOBBI TEXHOJIOTUH IIOJIY4YEHHS MaTEPUAIOB
2.1.5 |IInaHupoBaHUE HAYYHOI'O SKCIEPUMEHTA
2.1.6 | TexHnka GU3UKO-XUMHIECKOTO SKCIIEPUMEHTA
2.1.7 |BBeneHue B KBAHTOBYIO MEXaHUKY
2.1.8  |Kpucramiorpadus
2.1.9 |[Maremarnueckasi CTAaTUCTHKA U aHAJIU3 JaHHBIX
2.1.10 | dusuka
2.1.11 | ®uznveckast XUMuUs
2.1.12 | DnekTpoTexHUKa
2.1.13 | Maremaruka
2.1.14 | BBeneHue B HaAyYHO-HUCCIIEAOBATENbCKYIO IESTEIBHOCTD
2.1.15 | Xumus
2.2 JAucunnimHbl (MOIy/IH) U PAKTHKH, VIS KOTOPBIX 0CBOCHHME JAHHON AUCHMIIJIMHBI (MOAY/Is) HE00X0AUMO KaK
npeaulecTBYOLIEe:
2.2.1 |Hayuno-uccuenoBarensckas paboTa
2.2.2 |Hayuno-nccuenoBartensckas paboTa
2.2.3 | Hayuno-nccnenoBarensckas paboTa
2.2.4 |Hayuno-nccnenoBartensckas paboTa
2.2.5 |IIpownsBoncTBeHHAs MPaKTHKA IO IOIYYCHUIO MPOPECCHOHANBHBIX YMEHHI W ONBITa TPO(HECCHOHATIBHON e TENEHOCTH
2.2.6 |IIpownsBoncTBeHHAs MPaKTHKA IO ITOIYYCHUIO MPOPECCHOHANBHBIX YMEHHH U ONBITa TPO(HECCHOHATIBHON e TENEHOCTH
2.2.7 |IIpownsBoncTBeHHAs MPAKTHKA IO ITOIYYCHUIO MPOPECCHOHANBEHBIX YMEHHI U ONBITa TPO(HECCHOHATIBHON IESTEeNEHOCTH
2.2.8 |IIpownsBoncTBeHHAs MPaKTHKA IO ITOIYYCHUIO MPOPECCHOHANBHBIX YMEHHI U ONBITa TPO(HECCHOHATIBHON ICSTEIEHOCTH
2.2.9 | OcoOEHHOCTH UCCIICAOBAHNS HU3KOPAa3MEPHBIX CUCTEM
2.2.10 |Poct kpucramioB
2.2.11 |Cranpaptu3auus U cepTUPHKALUSI B METAJUTyPIUU
2.2.12 | Teopus a3, ¢pa3zoBbIX NpeBpaIIeHN 1 aTOMHOE CTPOECHHE HEOPTraHUIECKUX MaTepHalioB
2.2.13 |IloaroToBka K MpoLEAype 3aLIUThI U 3aIIUTa BBITYCKHON KBaTH()UKAIIMOHHOHN pabOoThI
2.2.14 |TloaroToBka K MpOoLEAype 3alIUThI U 3aIIUTa BBITYCKHON KBaTH()UKAIIMOHHOHN PabOoThI
2.2.15 |IloaroroBka K MpoOIEAype 3aIUThI U 3aIKUTa BRITYCKHOI KBATH(DUKAIIHOHHON pabOThI
2.2.16 |IloaroToBka K IpOIEAype 3aIIUTHI U 3aIIHUTA BRITYCKHOI KBATH(DHUKAIIHOHHON PabOTHI
2.2.17 |IlpenmumiuoMHas IPAKTHKA IJIS BEITOJTHEHHS BBITYCKHONW KBATH(UKAIIMOHHON paboThI
2.2.18 |IlpenmumiioMHast IPaKTHKA IS BEITOJTHEHHS BBITYCKHOW KBaTH(UKAIIMOHHOH paboTHI
2.2.19 |IlpenmumioMHas MPAaKTHKA IS BEITOJTHEHHS BBITYCKHONW KBaTH(UKAIIMOHHON paboTHI
2.2.20 |IlpenmumioMHas MPaKTHKA IS BEITOJTHEHHS BBITYCKHOW KBaTH(UKAIIMOHHOH paboTHI
2.2.21 |Matepuansl ¢ 0coOBIMH (HU3MYECKIMHI CBOHCTBAMH
2.2.22 | OcuoBbl Maraetusma. Yacts 1. dusnka Mmaruetusma
2.2.23 | ®u3HKO-XUMHUS METAJUIOB U HEMETAJUIMYECKUX MAaTEPUAIIOB
2.2.24 | TeXHOJIOTHH MaTEPUAIOB ¢ 0COOBIMU (PU3UUECKUMHU CBOMCTBAMHU
2.2.25 | ®u3uKa MarHUTHBIX SIBJICHUH
2.2.26 | KomnbproTepHOE MOJICTMPOBAHUE MAaTEPUAIIOB U MPOIIECCOB
2.2.27 | ®dusnyeckoe MaTepUaIOBECHUE CIUIAaBOB ¢ 0COOBIMU MarHUTHBIMH CBOWCTBaMH, 4acTh 1. MarHUTHO-MSTKUE CILIaBbI




2.2.28 | dusnyeckoe MaTEpUATOBEJCHUE CIUIABOB ¢ 0COOBIMU MarHUTHBIMH CBOWCTBAMH, 4acTh 2. MarHUTHO-TBEP/IbIE CILIIaBbI
2.2.29 |OdopmieHue pe3ynbTaToB HAyIHON AESATEIFHOCTU

2.2.30 | dusuyeckue CBOMCTBA IPUIIOBEPXHOCTHBIX CJIOEB U METOABI UX UCCIICAOBaHUS

2.2.31 |Arrecranus u cepTH(GUKALUSL U3AETHIH INEKTPOHHON TEXHUKH

2.2.32 | ludpoBoe marepuanoBeneHne

2.2.33 | ®usnueckue cBoiicTBa M (yHKIHMOHATIBHEIC SIBIICHIS B HAHOMaTepHaIax

2.2.34 | MarHuTOMSTKIE MaTepPHANIbl: TEXHOJIOTHHU TIOy4eHHUsT 1 00pabOTKI

2.2.35 | AMopdHBIe, MUKPO- M HAHOKPHUCTAJUTMICCKIE MaTEPUATbI

2.2.36 |MeTponorus ¥ UCTIBITaHKS (QYHKINOHAIBHBIX MATEPHAIIOB

2.2.37 | CtpykTypa ¥ CBOHCTBA (H)yHKIIMOHATBHBIX HAHOMATCPHATIOB

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMHA

IIK-4: Cnioco0eH BBINOJHATH HCCJICA0OBAHUA HA CTAAUHU pa3p360TKn TEXHOJOTHYECKUX MPOLIECCOB U o0ecrne4ynBaTh
NMpoOBE¢ACHHNEC HHHOBAIIMOHHBIX TEXHOJOIHYECCKHUX MPOLECCOB B odacTn MaTepHAJTOBECACHUA U TCXHOJOIHH MAaTECPUAJIOB

3HaTh:

[1K-4-33 dusnueckie 0CHOBBI (POPMHUPOBAHUS TEIIOBBIX, MATHUTHBIX, JJIEKTPUUECKUX U YIPYTHX CBOHCTB;

ITK-4-32 TepmMoanHaMIYeCKHE PEACTaBICHUS 0 (ha30BBIX MEPEX0Aax NEPBOTO M BTOPOTO POJa;

TIK-4-31 MeTozp! rccnenoBaHus, aHATN3a, JUaTHOCTUKA U MOJIEIUPOBAHHS (PU3NIECKAX CBOMCTB MaTEepUAIIOB,;

YMmerb:

[IK-4-Y3 AnanuzupoBath nHpOpMALUIO 0 PU3UYESCKIX CBOWCTBAX TBEPIBIX TEI,

[TK-4-VY?2 BBIMOTHSITE pacdeThl (PU3NIECKAX CBOWCTB 110 MIEPBHYHBIM IKCIIEPUMEHTAIBHBIM PE3yIbTaTaM.

[1K-4-¥Y'1 MonenupoBaTh IPOIECCH U BBIOUPATh METOUKH BBIITOTHEHUS H3MEPEHUH, HCTIBITAHUI], KOHTPOJIS U aHAJIN3a C
UCTIONIb30BAaHUEM METOOB INTAHUPOBAHUS U OPraHU3aLUH SKCIIEPUMEHTOB;

Baaaernb:

ITK-4-B2 HappikamMu HCIIOIB30BaHUS MOTYYCHHBIX 3HAHUM AJIsl IPOTHO3UPOBAHUS U aHAIIN3a BIMSHHUSA HU3MECHCHHH XUMHYIECKOTO
COCTaBa, TEMIEPATYPHI U JaBJICHHS, a TAKKE YCIIOBHI ITPOBEICHHS TEPMHUECKOH 00pabOTKN Ha (pru3nIecKie CBOIiCTBA MaTepHaIOB.

[1K-4-B1 HaBbikamu MCIIOSIB30BaHUS B HCCIIENOBAHUSAX U pacyeTax 3HAHUI O METO/ax MCCIIe0BaHus, aHAIN3a, TMarHOCTHKA U
MOJETUPOBAHNUS (PUINUECKAX CBOWCTB TBEPBIX TEIT;

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Boinoan
3aHATHS TeM /BHJ 3aHATHS/ / Kype HHIMKATOPHI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Pasnea 1. TensioBble
CBOMCTBa
1.1 TeruoBbie CBOMCTBA U MX 6 2 TIK-4-33 JI1.3 J11.6
KITacCH(pUKAIIHS. 21 322 24 55
TemnmoeMKoCTh, KBAHTOBEIE
TEOPUH TETJIOEMKOCTH
Diinmireiina u Jle6as. /JIex/
1.2 JuddepeHnnanbHbIi 6 4 IMK-4-31 [IK-4- | JI1.3JI1.4 P1
TEPMUYECKUN aHAIN3 B 32 JI1.6J12.3
METaJTUIECKUX D4 95 26 37
Matepuaiax /J1ab/ 28
1.3 3akon Jlebast, TeMmepaTypa 6 2 [1K-4-31 TIK-4- J1.3
JebOast. BakaHCHOHHBII BKIIA 32 I1K-4-33 21032
B TETJIOEMKOCTb.
DJIEKTpOHHAs COCTABIISIOILAS
TEIUIOEMKOCTH. DIIEKTPOHHAs
TEIIOEMKOCTD IIPOCTBIX
MEPEXOIHBIX METAJIOB.
OO61me 3aKOHOMEPHOCTH
TEIJIOEMKO-CTH
MeTasoB. /JIex/




1.4 Tepmuueckoe pacmupeHue 1 [1K-4-31 IIK-4- JI1.3
TBEPABIX TEJ1. AHTAPMOHHU3M 32 [1IK-4-33 2192
KoneOanuil aToMoB. /JIex/

1.5 Junaromerpudeckuii anamm3 6 [NK-4-31 [IK-4- | JI1.3J11.4 P2
(ha3oBBIX MPEBpALICHUIT B 32 TIK-4-Y1 JI1.6J12.3
Matepuaiax /J1ab/ TK-4-Y2 TIK-4 | B4 35 36 27

-B1 IIK-4-B2 28

1.6 Kunernyeckas teopus 2 I1K-4-33 J1.3
TEIIOIPOBOJHOCTH. 3132
[Ipoueccsl paccesHus
(hOHOHOB W perIeToYHas
cocTaBIISTIOIAs
TEIIONPOBOTHOCTH. Brusitue
Ha TEIUIONPOBOIHOCTh
Je(EeKTOB KPUCTATITUIECCKOTO
ctpoenus. /Jlex/

1.7 OnexTpoHHas 2 [1K-4-32 TIK-4- J1.3
TEIJIONPOBOAHOCTb. 33 22
TemmonpoBOJHOCTD CILIABOB.

Bnusaue na
TEIJIONPOBOTHOCTh
pa3nuyuHBIX GakTopoB. /JIex/

1.8 Nzydenune hazoBbIx 4 [MIK-4-32 [IK-4- | JI1.3J11.4 KM1 P3
MPEeBpaIIeHUH B aMOP(PHBIX V1I1IK-4-Y2 JI1.6J12.1
CcIiaBax ¢ MOMOIIBIO T1IK-4-Y3 I1IK-4 J2.3
nudhepeHTnaTbHON -B1 IIK-4-B2 26
CKaHUpYIOIIEH
KaJIOpUMETPUN
Kontponbnas pabora /J1ad/

1.9 [ToaroroBka k J1abopaTopHBIM 15 [TIK-4-B1 I1K-4 J1.3
paboTaM 10 TEIIOBBIM -B2 JI1.6J12.3J13.
cBoiicTBaM TBepAbIX Ten /Cp/ 1J13.2

32
Pa3gen 2. MarHuTHble
CBONCTBA

2.1 HcTouynnkyn MarHUTHBIX 2 [1K-4-33 JI1.3J12.2
CBOIICTB B BELIECTBE. 22
OpOuTanbHLBIA U CIMHOBBII
MarHATHBIC MOMCHTBI
anexTpoHa. ['mpomaraurHoe
OTHOIIIEHHUE.

Knaccugukanus
MarHeTukoB /JIex/

2.2 Jwnamarnerusm u 2 [1K-4-33 J1.3
HapaMarHeTH3M aTOMOB. 22
JlnamarHeTusm u
napamMarHeTu3m
AJIEKTPOHHOTO Ta3a.

MarHuTHbIE CBOWCTBA
aneMeHTOB. /JIex/

2.3 IIpupona peppomarseTnsma. 2 [1K-4-31 TIK-4- JI1.3J12.2
OOMeHHas dHeprHs (TIePBBIi 32 I1K-4-33 22
Kputepuit pep-po- u
aHTU(EPPOMArHETH3MA).

AHTH()EpPPOMATHETH3M.
®eppumarserusm. Touka
Kropu. /Jex/

2.4 [TocTpoenue kpuBoOit 4 TIK-4-31 JI1.1J11.2 P4
HaMarHUIUBaHUS U J1.3
CTaTUYECKOU METIN JI1.6J12.2
THCTepe3uca J12.3
(dheppomMarHeTrka 22 3556 39

I/IHl[yKL[I/IOHHO-I/IMHyHI)CHBIM
merooM /J1ab/




2.5 MarHuTHbIE MOMEHTHI 2 TIK-4-33 JI1.3J12.2
aTomoB 3d- u 4f-meTaos. 32
Mopenu 0OMEHHOTO
B3aumoencTusl. /JIex/

2.6 OHeprus GpeppoMarteTrka, 2 [IK-4-32 TIK-4- | JI1.3J12.2
Pa3IUYHBIC BUIBI 33 22
aHW30TPONHH. SIBIICHNE
MarHATOCTPUKIHH. /JIex/

2.7 OCHOBHBIE XapaKTePUCTHKA 2 T1K-4-33 JI1.3J12.2
(heppoMarHuTHOTO 22
Marepuana. JJoMeHHas
crpykrypa. [Ipoueccs
TEXHUYECKOTO
HamarHn4ynBaHus. Kpusas
HamMarHnIuBaHus. [letms
THCTEpe3uca u ee
napamerpsl. Teopus
KOAPIUTHBHON CHITHI /JIex/

2.8 Onpezenenyue noTeps Ha 4 I1K-4-31 [IK-4- | JI1.1 JI1.2 P5
NepeMarHiYMBaHUE v2 J1.3
ANIEKTPOTEXHUUECKOH CTaIl JI1.6J12.3
Ha yctaHoBke MK-40 /JTa6/ D2 D4 35 56

310

2.9 Bnusinue yacToTsl n 4 TIK-4-31 TIK-4- | JI1.1 JI1.2 KM2 P6
aMILIUTY bl HANIPSDKEHHOCTH V1I1IK-4-Y2 J1.3
BHEIIHETO0 MarHUTHOT'O TOJISt [IK-4-B1 IIK-4 JI1.6J12.3
Ha TMHAMHYCCKHC -B2 2256 211
XapaKTePUCTHKA
MarHUTOMSITKUX MaTePHAIIOB.

KontpomnsHas pabora /J1ad/

2.10 |TloaroToBka K JJaOOpPaTOPHBIM 10 [1IK-4-B1 [1K-4 JIT.1J11.2
paboTaM 110 MarHUTHBIM -B2 J1.3
cBoiicTBaM TBepAbIX Ten /Cp/ JI1.6J12.3J13.

1J13.2
22
Paznea 3. DnexTpuueckue
CBOIiCTBa

3.1 OO61ue npeacraBieHust 00 2 T1K-4-31 I1K-4- JI1.3
AJIEKTPUUYECKON 33 22
MPOBOJIUMOCTH METAIIJIOB C
MO3ULUI KJIaCCUUECKON U
KBAaHTOBOMW TEOpUH
CBOOOJTHBIX AJICKTPOHOB.

Teopus Hpyne-
Jlopenna. /JIex/

3.2 Teopus 3ommMepdenba. 2 TIK-4-31 T1K-4- J1.3
30HHas TeopHst 33 22
IJIEKTPUYECKUX CBOMCTB
TBEP/BIX TEIl.

DJEeKTPONPOBOHOCTh
MEPEXOTHBIX METAJIIOB.
MexaHu3Mbl paccesi-Hus
AIIEKTPOHOB (JIEKTPOH-
(hOHOHHOE, DIIEKTPOH-
MarHOHHOE H JJIEKTPOH-
9JIeKTpOHHOE). MexaHusm s-d
-paccesiaus. /Jlex/

33 Uzydenue BnusHus 2 [1K-4-31 TIK-4- J1.3 P7
TEOMETPUYECKUX ITapaMeTpPOB V2 IIK-4-B1 JI1.6J12.3
o0pasma Ha pe3ynbTar [IK-4-B2 D2 D54 35 36
HU3MEPEHHUS YIIEIBHOTO 212

HIIEKTPUIECKOTO
comnpotusnenus /J1ad/




34

TemnepaTtypHble
3aBUCHMOCTH

[1K-4-31 IIK-4-
32 T1IK-4-33

JI1.3
92

HIIEKTPOCOTIPOTHBIICHHS
MeTaiioB. BiusiHue
Jie(eKTOB KPUCTATITUIECKOTO
crpoenusi. CBs3b
JIIEKTPOIIPOBOAHOCTH 1
TeNI0NpPOBOHOCTH. /JIex/

3.5

[1K-4-31 IIK-4- JI1.3 KM3
V1IIK-4-Y2 JI1.6J12.3

[1K-4-V3 TIK-4 22
-B1 IIK-4-B2

WzyyeHue 3aBUCUMOCTH 6 6
3IIEKTPUIECKOTO
COIIPOTHUBIICHUS
YIIIEPOLUCTOM CTallU OT
TepMHUYECKOH 00paboTKH
Konrpomnsnas pabora /J1ad/

P8

3.6

I1K-4-33 J1.3
CYACK)

SBnenue 6 2
CBEPXIPOBOJAUMOCTH.
Tepmonnexkrpuyeckue
cBoiicTBa. [Ipumenenue
AJIEKTPUUECKOTO aHaJN3a B
MmeraiuioBeaeHnu. /J1ex/

3.7

I1K-4-B1 I1K-4 JI1.3
JI1.6J12.3J13.
1J13.2
013233 26
912

[MoaroroBka k 1a00paTOPHBIM 6 5
paboTam 1o IEKTPUIECKUM -B2
cBoiicTBaM TBepbIX Tex /Cp/

Paznen 4. Ynpyrue
cBOiicTBa

4.1

VYnpyrue moaynu. Moayau 6 3 T1IK-4-33 J1.3
YIPYTOCTH YHCTBIX 22
MeTainos. Moxynu
YIIPYrOCTH KPUCTAJUTHIECKIX
TeJl ¥ MOHOKPHCTAJLIOB.
TemnepaTypHasi 3aBUCUMOCTb
MoAynen ynpyrocta. Mogynu
YIIPYTOCTH Kak
XapaKTePUCTUKU CHUJI CBSI3H B
KPUCTAIINYECKON PeIleTKe.
Bimstaue dazosoro
COCTOSIHHS M CTPYKTYPHI Ha
monynu. /Jlex/

4.2

BuyTtpenHee TpeHue, 6 2 TIK-4-33 JI1.5
XapaKTePUCTUKH H METO/IbI 22
M3MEpeHHs BHYTPEHHETO
TpeHus. MexaHu3mbl
BHYTPEHHETO TPCHUS
(mexanamsm CHyku 1 3uHepa,
3epPHOTPAaHUYHOE BHYTPEHHEE
TpeHue,
MarHATOMEXaHIMIeCKOe
3aryxanue u zp.). CraBbl ¢
0COOBIMU AEMII(PUPYIOIIUMHI
cBoiicTBamu. /JIex/

43

[IpopaboTka NeKIMOHHBIX 6 10 [TK-4-33 TIK-4- | JI1.3J12.3J13.
Matepuaios /Cp/ B2 1
22

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHbie MeponpusaTHs (KOHTPOJIbHAsA PadoTa, TeCT, KOJJIOKBUYM, IK3aMeH U T.II), BONMPOCHI JJIsI
CaMOCTOSITeIbHOI MOATOTOBKHU

Kon
KM

ITpoBepsiemble
UHJIUKATOPBI
KOMIETEHIIUN

Kontponsnoe

Bomnpocs! 115 moaroroBku
MEpOINpHITHE

KM1

I1K-4-32;I1K-4-
V1;I1IK-4-Y2;TTK-4-

Konrtponbnas
pabora 1

1. KakoBo paznnine Mex 1y GU3NIeCKUMI U MEXaHNISCKAMU
cBoicTBamu?




V3.1IK-4-B1;I1K-4-
B2

2. Kakue wiaccuukanuy Gu3Huecknx cBOUcTB Brl 3HaeTe?

3. [lpuBenuTe mpuMepsl PU3NIESCKUX CBOMCTB, OTHOCSIIUXCS K
CTPYKTYPHO-UyBCTBHTEIbHBIM CBOHCTBAM.

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

5. IIpenyoxuTe SKCIIEPUMEHT, C IIOMOIIBI0 KOTOPOTO MOKHO
OTIPENIENUTh, SIBISIETCSI JTU CBOWCTBO CTPYKTYPHO-UYBCTBUTEILHBIM HITH
HeT.

6. KakoBbl OCHOBHBIE IIOJIOKEHUS TUHAMUYECKON TeOpUU?

7. CKOJIBKO THIIOB BOJIH MOYKET PACIPOCTPAHATHCS B KPUCTAILTHICCKOM
peterke?

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

9. OnummTe OCHOBHBIE CBOMCTBA aKYyCTUUECKIX BOJIH.
10. OnmumrTe OCHOBHBIC CBOMCTBA ONTHYSCKUX BOJIH.

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

12. BonHa, Kak TapMOHUYECKHH OCLIUILIATOP MU (DOHOH.
13. Uro mpexcTaBiseT co00it (HyHKINS TUIOTHOCTH COCTOSTHIN?
14. YT0 Takoe TEII0EMKOCTh?

15. Tlouemy TEMIOEMKOCTh MPU TOCTOSITHHOM JIaBJICHHH BCET/IA BHILIE,
94eM IIpU IOCTOSHHOM 00beMe?

16. Ilepeuncinyte OCHOBHBIE COCTABAIONINE TEMIOEMKOCTH.
17. Ilpu kakux TemIepaTtypax cipaBeanus 3akoH Jrononra-IItu?

18. KakoBbl OCHOBHBIE HPEATIOI0KEHHS TEOPUH TETIIIOEMKOCTH
Oitamreiina?

19. KakoBbl HejocTaTKi TeOpuu DiHIITEHHA?

20. B xakoM NpeanonoKeHU: MposBIIseTCs KBAHTOBBIN Xapakrep
TEOPUH TEIJIOEMKOCTH DHHIITEeHHA?

21. Kakyro cOCTaBIISIOILYIO TEMIOEMKOCTH OIHUCHIBAIOT TEOPHU
DiHirelina u Jledas?

22. Yto0 TaKoe CreKTp KonebaHuii aToMOB?

23. Yem HopMaibHBIE KoebaHus B Teopuu J{ebasi OTIIMYAIoTCs OT
KoseOaHMi aTOMOB B TeOpUH DHHIITEHHA?

24. Kak cornacHo Jle0aro 3aBHCHT OT 4aCTOTHI INIOTHOCTh
pacnpeeNieHnsT YUCiIa HOPMaIbHBIX KOJICOaHUH?

25. Yemy paBHO 00lI1Iee YHCIO HOPMAIBHBIX KOoJeOaHMii?

26. Kak BBIMIAIUT TeMIEpaTypHast 3aBUCUMOCTh TETIJIOEMKOCTH
TBEpAOTO Tena B Mozenu [Jlebas?

27. Yto Takoe «3aKkoH KyooB Jlebas»?

28. Ot Kakux (akTopoB 3aBUCHUT TemIiiepaTypa Jebas?




29. Kakyro Gpopmyiry npemioxui JIMHIeMaH 1S OLIEHKH TeMIIepaTyphl
JHebas?

30. Kaxue 3Ha4eHuUs TEIUIOEMKOCTH IpeckasbiBaeT Teopus ebast mpu
HHM3KHX U BBICOKHX TEMIIEpaTypax?

31. Yto takoe ¢oHOHBI? Kak 4ncno (OHOHOB 3aBHCHUT OT
TeMIepaTypbi?

32. YeM GOHOHBI OTIAUIAIOTCS OT OOBIYHBIX YaCTHI?

33. Kak NOBBIIICHHE aMIUTUTYAbI KOJIeOaHU aTOMOB IIPH HarpeBe
OITHCHIBACTCS C IOMOIIBIO ITPEACTABICHNS O (POHOHAX?

34. KakoBbl 00I1I1E U Pa3IUYHBIC YEPTHI TPEX TCOPHIA TEINIOEMKOCTH —
KIaccuueckoi, DitHmTeliHa u J{ebas?

35. Ilpu KakuX TeMIepaTypax BakaHCUU BHOCST 3aMETHBIN BKIAJ B
TENI0EMKOCTb?

36. Kaxue 21eKTpoHbI BHOCAT BKJIAJ] B TEIUIOEMKOCTH?

37. Yro Takoe k03 (HUIMESHT IEKTPOHHON TEIIIOEMKOCTH ?

38. Kak anekTpoHHas TeTI0eMKOCTh 3aBUCHUT OT 3Heprun depmu?

39. INovyemy A7t IEPEXOAHBIX METAIUIOB KOA(QUITMEHT 3TeKTPOHHOM
TEMI0EMKOCTH UMEET, KaK IPaBUIIO, O0JIee BEICOKOE 3HAYCHHE, YeM JUIs
HOPMAaJIbHBIX METAJIOB?

40. KakoBbl OCHOBHbIE MEXAHU3MBI IIEPEHOCA TEILIA B TBEPABIX Teaax?
41. B 4eM COCTOMT KMHETHUYECKAs TEOPHs TEILIOIPOBOAHOCTH?

42. KakoBBI OCHOBHBIE MEXaHHU3MBI paccestHus HOHOHOB?

43. Kaxkue mporecchl Ha3bIBalOT MpoIieccaMu mepedpoca’?

44. TToueMy Ha TEIUIONPOBOAHOCTH OKA3bIBAIOT BIUSHHUE MPOLECCH
nepedpoca, a He HOpMaJIEHBIE TIPOLIECCHI?

45. Kak perieTouHast TEIUIONIPOBOAHOCTD 3aBUCUT OT TEMIIEPaTyphI?

46. Ilouemy peleTouHasi TEIUIONPOBOIHOCTh 3aBUCUT OT TEMIIEPATYPbI
10 KPUBOM C MAKCUMyMOM?

47. Kak aJ1eKTpOHHasI TEIUIONPOBOIHOCTD 3aBUCHT OT TEMIIEPATYPHI?

48. Kak Hanuuue mpuMeceil H3MeHseT TeMIIEPaTypHYIO 3aBUCUMOCTh
TENJIONPOBOJHOCTU METANJIOB?




KM2

KonrponbHas
pabota 2

TIK-4-31;1TK-4-
V1;TTIK-4-V2;[TK-4-
B1;[1K-4-B2

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 [Naymu ompenensercs: mapaMarHeTH3M dJIEKTPOHOB?

17. C yeM cBsi3aH AMaMarHUTHBIA BKJIa/ JIEKTPOHOB B CYMMapHYIO
MarHUTHYIO BOCIIPUUMYUBOCTSG (Teopust Jlanaay)?

18. Yem onpenensiercst TeMepaTypHas 3aBUCUMOCTb TapaMarHUTHON
BOCIIPUMMYHUBOCTU?

19. Yem 00yciIoBiIeH TaMarHeTH3M 3J1eKTpoHoB? KakoB BKIIaa 3TOro
BHJIa MarHeTu3ma B OOIIYI0 BOCIIPHUMYHBOCTh MarHETHKOB?

20. Margeruxu B Tabaurne Menaeneea. CormocraBbTe MarHUTHOE
COCTOSIHHE DJIEMEHTA C €T0 IOJI0KEHHEM B Tabauie 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 KakuX 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 xo3punuTuBHOI cuibl (Teopust HanpsDKEHUI).
39. Teopus xospuuTHBHON critbl (Teopus BKITIOYEHHH).

40. OnumuTe OCHOBHBIE JUHAMUYECKHE TapaMeTphl MAarHUTHBIX
MaTepuaoB.

41. Yem ompenensioTcs IOTEPU Ha MepeMarHHYHBaHIE?
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KonrponbHas
pabota 3

TIK-4-31;1TK-4-
V1;TTIK-4-V2;[TK-4-
V3:TIK-4-B1;TK-4-
B2

1. Kakue npeanonoxeHus 3a105K€Hbl B OCHOBY MoJienu pyaa-
Jlopenma?

2. Kak ¢popmymupyercst 3akoH Oma B Mmonenu pyma-Jloperma?

3. Uro Taxoe cpedHssi CKOPOCTh apeiida?

4. Yro Takoe cpedHss AJMHa mpodera 3JeKTpoHOB B Mozenu Jpyns-
Jlopenma?

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

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

7. Kaxue »1eKTpOHBI SBIISIOTCS HOCHTEISIME 3JICKTPHYECTBA [0 TEOPHU
3ommepdenpaa?

8. Kakue ocHOBHbIE MEXaHU3MBI PACCESTHUS YUUTBIBAIOTCS IIPU OLIEHKE
YIETIBHOTO ANIEKTPOCONPOTHBIECHHSA?

9. Kak BIUSIOT BakaHCUU Ha YAEIHHOE 3JIEKTPUYECKOE COMPOTHBIICHUE?
10. Kak BIuSIOT MeXy3eIbHbIE aTOMBI Ha YIETbHOE 3IEKTPUIECKOe
conpoTuBleHue?

11. Kak BIHAIOT JUCIIOKAIIMY HA YAEIHHOE 3JIEKTPUIECKOE
COIIPOTHUBIIEHUE?

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

13. [Touemy oTaHYAETCS SIEKTPOCONPOTUBIICHHUE S- B d-MeTaoB?

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

15. YTo yuuTHIBacT MEXaHNU3M JIEKTPOH-(DOHOHHOTO pacCestHUs?

16. IloueMy 3aBUCUMOCTb yAEIBHOTO JIEKTPOCONIPOTUBIEHUS OT
TeMIepaTypbl MO 21eKTPOH-(HOHOHHOMY MEXaHU3MY PACCEsHUS BMECTO
CTENEHH «3» UMEET CTENEHb «5»?

17. Yto y4uThIBa€T MEXaHU3M 3JIEKTPOH-MArHOHHOI'O pacCestHUA?

18. Kak ¢ y4eToM 3/1eKTpOH-MarHOHHOTO PacCesHUS 3aBUCHUT YISIbHOE
3JIEKTPUYECKOE CONPOTUBIEHHE OT TEMIEPATYphI?

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

20. Yro oTpakaer mpaBuio MaTtuccena?

21. IToyemy npu 00pa30BaHUH TBEPABIX PACTBOPOB
AIIEKTPOCOIIPOTUBIICHHE YBEITIMINBACTCS?

22. Kak 3aBHCUT OT KOHLICHTPAIUHU JIEKTPOCONPOTHBICHHE TBEPIBIX
PacTBOPOB MPOCTBIX METAILIOB?

23. Kak u nouemy pasznudaercs 3J1eKTPOCOIPOTUBICHUE TBEPIBIX
PacTBOPOB MPOCTHIX METAJUIOB M TBEPBIX PACTBOPOB C MEPEXOTHBIM
MeTaom?

24. Kak BIUSET YNOPSAI0YEHUE HA DIEKTPOCOMPOTUBIIEHNE TBEPIBIX
pacTBopoB?

25. Kaxk ot conpoTtuBieHus (a3 3aBUCHUT IEKTPOCOTPOTHBICHIE
TeTEpPOTeHHBIX CIIaBOB?

26. Kak umactrdeckasi eopMarivisi BIHseT Ha
3JIEKTPOCONIPOTUBIIEHHUE?

27. IlpuBeaure NpUMephl UCTIOIb30BaHUS MEKTPUIECKOTO 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. [aiiTe moytHOE ONUCaHue 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 HCIIOJIH30BaTh?

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 SHEPTHIO aKTHBAIMHU MPOIIEcca penaKcauu?




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.




KM4

Dx3amend

TIK-4-31;1TK-4-
32:T1K-4-33;TTK-4-
V1;TIK-4-Y2;TTK-4-
V3

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 3KCIEPUMEHT, € 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 TEMJIOEMKOCTh?

32. Uro Takoe KO3(PPUIHUEHT dIEKTPOHHON TETUIOEMKOCTH?

33. Kak asyiekrpoHHasi TEII0EMKOCTh 3aBHCUT OT SHEPTUH
Depmu?

34. INowemy 11 mepexomHBIX MeTayutoB Kodddurment

3JIEKTPOHHOHN TEIIOEMKOCTH MMeEET, KaK IIPaBUIIo, OoJiee 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. IToyemy pemieroyHasi TEMIONPOBOJHOCTb 3aBHCUT OT
TeMITepaTyphl 0 KPHBOH C MAKCHMyMOM?

44. Kak snexrpoHHasi TEIONpOBOAHOCTb 3aBUCUT OT
TeMIIepaTypbl?

45. Kak Hannuue mpumeceil U3MeHsIET TEMIIEPATYPHYIO
3aBHCHMOCTb TEIUIONIPOBOAHOCTH METAIIOB?

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

47. Kaxue npenmnonoxeHus 3a05keHbl B OCHOBY Mozenu Jpyan-
Jlopenmna?

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

50. Uro Takoe CpemHss JAIHHA Tpolera dJIEKTPOHOB B MOJIEITH
Hpymna-Jlopenma?

51. Kakumy mapamerpamu ONpeAensioTcs yAelbHbIE
COTIPOTHBIIEHUE U TPOBOAUMOCTH B Mojienu [pyns-Jlopenua?

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

53. Kakue »neKkTpoHBl ABIAIOTCS HOCUTENSMHU 3JIEKTPHYECTBA I10
teopun 3ommepdenpaa?

54. Kakne ocHOBHBIE MEXaHU3MbI PACCESIHHS YIUTHIBAIOTCS MPU
OLIEHKE YAENBHOIO 3EKTPOCONPOTUBIECHHUS?

55. Kak BIUSIOT BakaHCHH HA YIETBHOE IICKTPHIECKOES
COIIPOTHUBIIEHUE?

56. Kax BnusAOT MexXy3enbHblE aTOMbI Ha yJEJIbHOE
SNIEKTPUYECKOE CONPOTHBIECHHE?

57. Kak BAMAIOT AUCIOKALUY Ha yAEIBHOE 3JIEKTPUYECKOEe
COTPOTHBIIEHHE?

58. Kak BIHSIIOT rpaHuIbl 3€peH Ha yAEIbHOE JEKTPUUECKOe
CONPOTHUBIICHNE?

59. INogemy oTiUaeTCs NMEKTPOCONPOTHUBIEHHE S- U d-
METaJoB?

60. B Kakux cirydasix Hy)XHO YYUTHIBAaTh S-d-paccesHue,
MPUBEIUTE IPUMEPEI JJIEMEHTOB.

61. UTo y4UTHIBaeT MEXaHU3M 3JIEKTPOH-()OHOHHOTO pacCesHus?
62. IToyeMy 3aBUCHUMOCTb YHENBHOTO 3JIEKTPOCOMPOTUBIEHUS OT

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

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

64. Kax ¢ yueroM 31eKTpOH-MarHoOHHOTO paccesiHUs 3aBUCUT
YAETBHOE IEKTPUIECKOe CONPOTHBICHUE OT TeMIIepaTyphl?

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

66. Uro orpaxkaer npasuwio MaTtuccena?

67. [Touemy mpu 0Opa3oBaHUM TBEPABIX PACTBOPOB
JIEKTPOCONIPOTUBIICHHUE YBEIHINBACTCS?

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

69. Kax n nouemy pasinyaercsi 3JIEKTPOCONPOTUBIICHHE

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

70. Kax Bnuser ynopsaoyeHue Ha 3JIEKTPOCOIPOTHUBIICHHE
TBEPABIX PacTBOPOB?

71. Kaxk ot conporusnerus (a3 3aBHCHT 3IEKTPOCOIPOTHBIICHHUE
TETEPOTEHHBIX CIUIaBOB?

72. Kax ruractudeckast nedopManust BIUseT Ha
3IIEKTPOCOIPOTUBIIEHNE?

73. IIpuBeauTe mpuMeps! UCIOIb30BAHUS 3IEKTPUIECKOIO

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 TaOuuie MeHzeneesa 1 I KaKUX AJIEMEHTOB
9KCIIEPUMEHT COBIIAAET C TeOpUei?

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
3JIEKTPOHOB?

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

92. UeM ompezensercss TeMnepaTypHas 3aBUCHMOCTb

napamMarHuTHo! BocripuuMunBocTU? [Touemy TemiiepaTypHbIi
K03()(UIIMEHT BOCHPUUMYMBOCTH MOXKET UMETh PAa3HbIHA 3HAK?

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

MarHMUTHOE COCTOSIHUE 3JIEMEHTA C €T0 MOJI0KEHHEM B Ta0JIiIe
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. BriusHIEe 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 SIBIEHHE MOKHO HCIOIb30BATh?

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 PAaCCUUTATh HEPTHIO aKTUBALIMH IPOIlecca PeIaKCaIlin?

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 no gucuunnHe (KypcoBasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

ITpoBepsiemble
Kon Hassauune
WHINKATOPBI Coneprxanue paboTsI
paboThI padoThI N
KOMITETEHIIH
P1 JlabopaTopHas I1K-4-31;11K-4-32 JuddepeHImanbHbIil TePMUIESCKAI aHATH3 B METAJUTHIECKIX
pabora 1 MaTepuanax
P2 JlabopaTopHas [TK-4-31;11K-4- JlunaTomeTprdeckuil aHau3 (a30BbIX MPEBPAIICHHA B MaTepraiax
pabota 2 32;I1K-4-V 1;I1K-4-
V2;1IK-4-B1;11K-4-
B2
P3 JlabopaTopHas [TK-4-32;11K-4- N3zydyenune ha3oBbIX MpeBpameHui B aMOPGHBIX CIUIaBaX ¢ MOMOIIBIO
pabora 3 Y1;I1IK-4-Y2;ITK-4- | muddepernmanbHON CKaHUPYIOMIEH KaTOpUMETPUHI
V3;1IK-4-B1;I1K-4-
B2
P4 JlabopaTopHas [1K-4-31 [TocTpoeHne KpuBOI HAMArHUYMBAHUS M CTATHYECKOW TIETIIN
pabora 4 THCTepe3uca eppoMarHeTHka HHIYKIMOHHO-UMITYJIECHBIM METOI0M
P5 JlabopaTopHas [MK-4-31;11K-4-Y2 OrnpeneneHue noTepb Ha MepeMarHiuMBaHUeE SJIEKTPOTEXHUUYECKON
pabota 5 ctanmy Ha ycraHoBke MK-4D
P6 JlabopaTopnas [K-4-31;11K-4- BrusiHue 4acTOTHI M aMIUTUTY/Ibl HAPSHKEHHOCTH BHEITHETO
pabota 6 Y1;IIK-4-Y2;ITK-4- | MarHuTHOTO NOJISt HA TUHAMHYECKHE XapaKTepPUCTHKA MarHUTOMSITKIX
B1;[1K-4-B2 MaTepHaNOB.
P7 JlabopaTtopHas IK-4-31;I1K-4- M3ydeHne 3aBHCIMOCTH 3JIEKTPHUECKOTO COMPOTHBIICHNS 00pasia
pabota 7 V2;IIK-4-B1;I1K-4- | Menu B 3aBUCUMOCTH OT JJIMHBI TPOBOJA
B2
P8 JlabopaTopHas [TK-4-31;I1K-4- H3ydeHune 3aBUCUMOCTH DJICKTPHYECKOTO COMPOTHUBIICHUS 00pa3IoB
pabota 8 V1;I1IK-4-Y2;I1K-4- | cTanu oT TemmepaTyp 3aKajiKd U OTITyCKa

V3;I1K-4-B1;IIK-4-
B2




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

ITo Kypcy IpeayCMOTPEH 3K3aMeH.
DK3aMeHaIMOHHbIN OUIIET COCTOUT U3 5 3a/IaHMii, TUIIOBbIE BOMPOCHI SK3aMEHa MPUBE/IEHBI B BOIPOCAX caMOmoAroToBku. [Tpumep

9K3aMEHAIIMOHHOTO OMJIeTa pa3MelleH B proskeHnn Kk PTII.
3aganue 1 - TeopeTHUECKUil BOIPOC U3 pa3zenos 1-2;
3amanue 2 - TEOPETHUECKUN BONPOC U3 Pa3lesioB 3-4;
3ananue 3 - 5 - 3amaun pa3nenon 1-4.

5.4. MeToauka OuleHKH OCBOEHUS JUCUMILIMHBI (Moayis, npakTuku. HUP)

[Ixana oleHNBaHUS 3HAHUH 00YYaAIONIMXCS HA SK3aMEHE:
Or1eHKa «OTIIMYHOY - 00YJaIOIINICS TOKA3BIBAET ITyOOKHE, HCUEPITHIBAIOIIHE 3HAHHUS B 00BeMe MPOHIEHHOH IPOrpaMMEI,
YBEPEHHO ACUCTBYET M0 IPUMEHEHUIO IOyYCHHBIX 3HAHUHI HA IPAKTUKE, TPAMOTHO U JIOTHYECKU CTPOMHO M3JIaracT MaTepua pu
OTBeTe, yMeeT (pOpMyITUPOBATh BEIBOJbI U3 N3JI0KEHHOTO TEOPETHUECKOrO MaTepHraa, 3HaeT AOMOIHUTENBHO PEKOMEH I0BaHHYIO

JATEpaTypy.

O1eHKa «XOPOIIO» - 00YHIAIOMHNICS TTOKa3bIBACT TBEP/BIC U JOCTATOYHO MOIHBIC 3HAHHUA B 00BbeMe IPOHACHHON IIPOTPaMMEI,
JIOIyCKaeT He3HAYUTeIbHbIE OIIUOKH MPU OCBEIICHUH 33JaHHBIX BOIPOCOB, IPABUIBHO JEHCTBYET IO IPUMEHEHUIO 3HaHUH Ha
IIPAKTHUKE, YETKO U3J1araeT MaTepuall.
Or1eHKa «yTOBJIECTBOPHUTEIBHOY» - 00yJatomuiics TTOKa3bIBacT 3HAHUS B 00beMe NTPOHICHHOH TPOTrpaMMBI, OTBETHI H3JIaraeT XOTS H C
OLTMOKaMH, HO yBEPEHHO HCHPABIISEMBIMH MOCIIE JOIOIHUTEIBHBIX U HABOISIINX BOIIPOCOB, IPAaBIIIBHO JEHCTBYET IO
IIPUMEHEHUIO 3HAHUH Ha IPaKTUKE;
O1neHKa «HEYIOBIETBOPUTEIBHO)» - 00YJarOIINCs He BBITOIHMI B TIOTHOM 00beMe Bee 1a00paTopHbIe padoThL, TMO0 JOITyCKaeT
rpyOBIe OIIOKA B OTBETE HA 3K3aMEHE, He TOHNMAET CYITHOCTH M3/1araéMoro BOIIPOCa, HE yMeeT MIPUMEHSTh 3HAHUS Ha MPAKTHKE,
JlacT HETIOJIHbIE OTBETHI HA JOIOJHHUTENIbHBIE U HABOJAIIUE BOIPOCHL, HE HUMEET HABBIKOB IIPOBEICHU U3MEPEHUN OCHOBHBIX

(bU3MYECKIX CBOWCTB.

OreHKa «He SBKa» — 00YJaIOIUICS Ha 9K3aMeH He SIBUJICS.

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENU

3arnaBue

Bubanoreka

W3naTenbcTBO, rof

JI1.1 |IlepmuHOB Anekcanup
Cepreesuy, LllyBaeBa
EBrenus
AnekcaHpoBHa,
Bsenenckuii Bagum
IOpbeBuy, Jlnneen
Anexceii CepreeBud

Mertoapl UCTIBITAHHUI
MarHUTHBIX MaTEPUAIIOB: y4ueo.
nmocoOue JyIs CTY/l. By30B HAIIp.
'®u3. MaTepUaIoOBeACHUE' U
cneu. 'CTangapTu3anus u
cepTuduKarys'

DnekTponHast OnOIMOTEKA

M.: Yueba, 2006

JI1.2 [IlepmuHOB AnekcaHAap
CepreeBuy,
Beenenckuit Bagum
IOpreBuy, Jlunees
Arnexceii CepreeBud

Ceprudukarust MAarHUTHBIX
MaTepHasIoB: Kypc JICKIHIL:
y4e0. mocodue IS CTyI. By30B
Hanp. 'Ous.
MaTepHajoBeIeHUE' U CIIell.
'Crangapruzanus u

DnekTpoHHast OndIMOTEeKA

M.: Yueba, 2006

cepTuduKaIys’'
JI1.3 | JIuBuung B. T, ®dusnyeckre CBOWCTBA bubmmorexa MUCuC M.: Meramnyprus, 1980
Kpanomun B. C., METAJJIOB U CILJIABOB: Y UYeOHHUK
JInnenxuit 4. J1., JIIs METAJUTYpT. CIIEL. By30B
JlvBmmn b. T'.
JI1.4 | Kekano Urops dusnueckue cBOMCTBA bubmnorexka MUCuC M.: Yuyeba, 1992
bopucosnu Metaios: Paszz.:
JunaToTepmus U TEpMUYECKHUHA
aHaJIM3 METAIJIOB U CIUTaBOB:
n1a0. MPaKTUKYM AJIS CTYZ.
cren. 11.04, 11.05, 11.07,
11.08
JI1.5 |Tonosun Urops Buytpennee tpenue u Bubiaroreka MUCuC M.: U3p-Bo MUCuC, 2012

CTaHHCIIaBOBHY

MeXaHHYecKasl CIIEKTPOCKOIIHS
METaJUIMYECKIX MaTepHaJIOB!
y4eOHUK




ABTOpBI, COCTaBUTEIH

3arnasue

Bubanoreka

W3naTenbcTBO, roj

JI1.6 |IlepmuHOB Anekcanap |dPuszndeckue CBOHCTBA OnexrpoHHas OHOIHOTEKA M.: [MUCuC], 2019
CepreeBuy, tBepabix Tei (N 3509): nad.
Beenenckuit Bagum MPaKTUKYyM
IOpseBuy, IllyBacBa
EBrenus
AnekcaHpoBHa,
MorunbauxoB IlaBen
Cepreesuu
6.1.2. /lonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka WznarenscTBo, o
JI2.1 |Kexkano Urops Amop¢dHBIE HAaHO- U OnexrpoHHas OHOIMOTEKa M.: U3n-Bo MUCuC, 2008
Bopucosnuy, lllyBacBa | MUKPOKPHCTAJIIIMYECKUE
EBrenus MarHUTHBIC MAaTEPUAIIBL: JIa0.
AJlekcaHIpOBHA MPaKTHKyM: y4e0. ocodue It
CTya. By30B Hamp. Ous.
MaTepuaJOBeICHUE U CIICLI.
Hanomarepuanst
JI2.2 | bopoBuk E. C., Jlexiuu mo MarHeTusMmy: yue0. | bubmmorexka MU CuC XapokoB: ['oc. yH-T M. A. M.
Musaep A. C. noco6wue I Gu3. CIie. YH-TOB T'opsroro, 1966
JI2.3 | BBenenckuii B. 1O., DKCepUMEHTaIbHbBIE METOIBI bubnaroreka MUCuC M.: U3a-Bo MUCuC, 2011
Jlunees A. C., (usngeckoro
Ilepmunos A. C. MaTEepUaIOBEICHHS:
MOHOTpadus
6.1.3. MeTronuueckue pa3padoTku
ABTOpBI, COCTaBUTENH 3arnaBue bubnuoreka WznarenscTBo, o
JI3.1 | MeapHUYEHKO AHanu3 JaHHBIX B Bubmnorexa MUCuC M.: U3n-so MUCuC, 2013
Anekcanap MatepuaioBeneHun. Y. 1: yueo.
CemeHOBHY noco6ue Ui CTyA. BY30B,
00yu. o Hamp. 150700 -
®duznyeckoe
MaTepHaIoBeICHUE 1
Merannyprus
JI3.2 | MenbHUYEHKO AHanu3 JaHHBIX B Bubnroreka MUCuC M.: U3a-Bo MUCuC, 2014
Anexcanap MatepuanoseaeHuu. Y. 2.
CemeHOBHY Perpeccronnslif ananmms: yue0.
nocoOue JUis CTy[. BY30B,
00yu. o Hamnp. 'Meramuryprus'
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TETIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»
dusnyecKre CBOMCTBA MATEPHAJIOB : yUeOHOE http://biblioclub.ru/index.php?page=book red&id=461082
mocobue / B.W. I'peizyHoB, T.W. I'pei3ynoBa, O.A.
KienroBa u ap. — 3-e usz., nomn. — Mocksa : QiuHTa,
L 2019. — 137 c. IlonHoTekcTOBast Y HUBEPCUTETCKAs
OoubnmoTeka oHaH - http://biblioclub.ru
Ceobonnsrii noctyt ¢ [P-agpecoB HUTY "MUCuC".
[TyBaesa E.A., Beenenckuii B.1O., [Tepmunos A.C. http://elibrary.misis.ru/action.php?
72 | Pusmueckue cBoiicTBa HaHOMaTepuanos, Y MK/, — kt path_info=ktcore.SecViewPlugin.actions.document&fDocumen
M.: Uznarensckuii jom MUCuC, 2010. tId=9112
I'ypros B.A., Ocaynenko P.H. ®u3uka TBepaoro Tena http://biblioclub.ru/index.php?page=book red&id=233466&sr=1
93 | s mwenepos — M.: Texmocdepa, 2012. — 560 c.
DenepanbHbliif 3ak0H Ne 102 ot 26 utons 2008 roxa http://docs.cntd.ru/document/902107146
24 | «O06 obecrieueHNH eIMHCTBA U3MEPEHUIM(C
n3MeHeHusiMu Ha 13 utons 2015 rona)
T'OCT 15.101-98 Cucrema pa3paboTku u moctaHoBkH | http://docs.cntd.ru/document/1200003945
npoxykuun Ha mpon3Boctso (CPIII). Iopsmox
I e —— HAYYHO-HCCIICJOBATENbCKAX PaboT-
Iepensa. Cenr. 2010. - M.: Crangaptuadopm, 2010
T'OCT 7.32-2001. OT4eT 0 Hay4IHO- http://docs.cntd.ru/document/1200026224
6 HccleoBaTenbekol padote. CTpyKTypa U paBUIIO

odopmienus. - Been2002-07-01. - M.: U3n-Bo

cra”aapTos, 2001.




I'OCT 8.563-2009. I'ocynapcTBeHHas cucremMa
obecrieueHus eMHCTBA U3MEPEHHI. MeToauku

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

97 (Metonpl) m3mepenwuit. - [epensna. dpespans 2019. -
Crargapturdopm, 2019
T'OCT 16504-81. Cuctema rocynapcTBEHHBIX http://docs.cntd.ru/document/1200005367
UCTIBITAaHHUI MPOAYKUNH. VICIIBITAHUS U KOHTPOJIb
28 KadyecTBa NpoAyKuuu. OCHOBHBIE TEPMUHBI U
onpeneneHus.-Ilepensn 2011. - M.:
Crannaptundopm, 2011
T'OCT 8.377-80. 'ocynapcTBeHHas: cucTeMa http://docs.cntd.ru/document/1200014136
obecrieyeHNsI eNMHCTBA U3MepeHuid. MaTtepraibt
39 MarHuToMmsrkue. MeTosika BbIIOJHEHUS U3MEPEHUN
[IPU OMPEICTCHUH CTATHISCKAX MATHUTHBIX
xapakrepucTtuk. -M.: M3parenbcTBo cranaaptos, 1980
T'OCT 12119.4-98. Ctanb 37eKTpOTeXHAIECKAsL. http://docs.cntd.ru/document/1200004946
Mertob! onpeieNieHHss MAarHUTHBIX U 3JIEKTPHIECKX
310 CBOMCTB. MeToJl M3MEPEHNs! YIebHBIX MAaTHUTHBIX
MOTEPh U ISHCTBYIOLIEr0 3HAYCHHUS HANPSDKCHHOCTH
marautHoro moiist. - M.: UTTK U3natenscTBO
cranaapTos, 2003
I'OCT 19693-74. Matepuansl MarHuTHbIC. TepMUHEI http://docs.cntd.ru/document/1200015683
D11 |u onpexnenenus. - M.: UTIK U3narenscTBoO
cra”aapTos, 2005
T'OCT 7229-76. Kabenu, mpoBoaa ¥ MHYpBL. MeToxa http://docs.cntd.ru/document/1200012169
1 |OTPEACTEHIS EKTPHIECKOTO CONPOTHRIICHKA
TOKOIIPOBOJSILMX KU U IPOBOIHUKOB. - M.: MTTK
WzparensctBo crangapros, 2003
6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust
1 JInuensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
) PerUsr
I1.2 [ESET NOD32 Antivirus
I1.3 | Win Pro 10 32-bit/64-bit
1.4 | Microsoft Office
I1.5 |[MS Teams
6.4. Ilepeyenb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 023 JaHHBIX
U.1 |IIoNHOTEKCTOBBIE POCCUICKUE HAYIHBIC )KYPHAJIBI H CTaThU:
WN.2 |— Hayunas snekrponnas o6ubnuoreka eLIBRARY https://elibrary.ru/
N.3 |— [HomHOTEKCTOBEIE AETOBBIC MyOIHUKAIIMK MH(MOPMAreHTCTB M Tpecchl 1o 53 otpacisiM https://polpred.com/news
N.4 |HHoctpanHusie 6a3bl qaHHbIX (Hoctyn ¢ [P agpeco MUCuC):
.5 |— ananmTHueckas 6asa (nHAekcw nutupoBanus) Web of Science https://apps.webofknowledge.com
N.6 |— aHaimTHyeckas 0asa (MHACKCHI IIMTUPOBaHUs) Scopus https://www.scopus.com/
N.7 |— naykomerpuueckas cuctema InCites https://apps.webotknowledge.com
N.8 |— mHayunsle xxypHaisI m3natenscTBa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasnauenue

OcHarenve

Yuranbabii 321 Ned (B)

KOMIUIEKT yueOHoii wmebenmun ©Ha 20 pabounmx Mecr,
KOMITBIOTEpPBl C MOAKIIOUEHHEM K cetd «MHTepHET» U
JOCTYIIOM B AIIEKTPOHHYIO nH(pOPMATHOHHO-
00pa3oBaTENbHYIO CPENy YHUBEPCUTETA

b-429

VYuebHas ayTuTopHs

MPOEKTOp; MYJbTHMEAWHHAsT JIOCKa; MapKepHas JIOCKa,
JIOKyMEHT-Kamepa; KOMITBIOTEPHBIA KIacc Ha 6 CTYIEHTOB U
npenofaBarenss (7  KOMIBIOTEPOB);  YCTAHOBKa ISt
M3MEPEHUsI MArHUTHBIX XapaKTePUCTHK; YCTAaHOBKA ISt
ONpefeNIeHNs] TOTeph Ha nepemarHnumBanune MK-43;
MarHuTHoM3MepuTenbHas ycraHoBka MK-33; crenng ms
HU3MEpEHUs YIEIBHOIO 3JEKTPOCONPOTUBIICHHUS;
TUIIATOMETP; TBEPAOMETp N0 PokBemry; KOMIUIEKT y4eOHOI
Mebenu




JTro6oit Kopryc | YueOHass ayauTopusi JUISL TPOBEACHUS | KOMIUIEKT ydeOHOW Mebenmu 70 36 MecT i 00yJaronuxcs,
MynbTumenuitHas 3aHATHA JIEKIUOHHOTO THIA W/WIM Ui | MyIbTUMEIiiHOe  00OpYyJIOBaHWE, MAarHUTHO-MapKepHas
MIPOBEJCHMSI TPAKTUUECKUX 3aHATHI: Jnocka, pabouee mecto mpenonaBarens, I[IKc mocrtymom k
UTC «Huteprer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuner ©Ha mmiargopme LMS Canvas, IHIIEH3MOHHBIE
nporpammMsl MS Office, MS Teams, ESET Antivirus

8. METOANMYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA

JlexumoHHBIE 3aHATHUS HALlENIEHBI HAa M3y4YeHHE CTYIEHTaMH 0COOEHHOCTEN (PM3NUECKUX CBOMCTB TBEPIBIX Tell. JlabopaTopHbie
paboTHI HALlEJICHBI HA ITPAKTHYECKOE N3YUCHNE BIMSHUS PA3INYHBIX (PaKTOpPOB Ha (u3MUEecKre CBOWCTBA N3yJaeMbIX MaTEpHAIIOB,
BIIMSTHUSI KX TEPMUYECKON 00pabOTKH, N3YUCHUS BIUSHISI OCOOCHHOCTEH (pa30BOTO U CTPYKTYPHOTO COCTOSTHUSL.

J¥CIMIUIMHA OTHOCHUTCS K TOYHBIM HayKaM M TpeOyeT 3HAUNTENEHOTO 00beMa CaMOCTOSTENbHOM paboTsl. OTAeIbHbIE YIeOHbIE
BOIIPOCHI BBIHOCSITCSL HA CAMOCTOSITENIBHYIO TIPOPAOOTKY M KOHTPOIUPYIOTCS MMOCPEACTBOM TeKylel arrectanuu. I1pu aTom
OpraHU3yIOTCs TPYNIOBHIE M MHINBHUAyalbHbIE KOHCYAbTAlMU. KauecTBeHHOE OCBOEHNE NUCLUILTUHBI BO3MOYKHO TOIBKO IIPH
CHCTEeMaTHYECKOH CaMOCTOSTENBHOI paboTe, YTO MOIePKUBACTCS CHCTEMOH TeKyIIel 1 pyOeKHOH aTTecTaun.

Bo3MO0XxHO TOITydeHHe OIIEHKH 3a 9K3aMEH I10 pe3ynbTaTaM paboThl B TEUEHHE CEMECTpa. B kauecTBe OLeHKH, B CIy4dae COTNIacus
CTyZEHTa, IPOCTABIISACTCS CpeHEApU(MUTHYUCCKAS OLICHKA 3@ BCE KOHTPOJIBHBIE PA0OTHI IPH YCIIOBHH TTOJTHOTO BBITIOJIHEHHUS 1
3aIIUTHI BCeX JIAOOPATOPHBIX padoT.

TexHnka 6€30MacHOCTH

1. JlaGopaTopust ¢pu3MUECKUX CBOMCTB OCHAIEHA CIIEIMAaIbHOM TOKOMpoBoAsAlIel cucteMoi. Mimeercs obopynoBaHue,
MOKIIOYaeMOE OT Pa3HbIX HCTOYHHKOB HaNpsDKEHNUs. BrmoyaTs Takoe 000pyIoBaHHE CaMOCTOSTEIBHO 03 TOMOIIN
TPeroiaBaTels — 3aMPemiacTCs.

2. [Tpu BBIXOAE U3 aAyTUTOPUM CIIEAYET yOEOUTCs, YTO JadopaTopHOoe 00OPYIOBaHUE BBIKIIOYEHO.

3. Onexny ciemyeT CHUMaTh B rapziepo0e, WM IpH BXOAE B ayAUTOPHIO, ¢ cO0OI MMETh TOJNBKO HEOOXOIMMYIO UL
BBITIOJTHEHNS pabOTHI IUTEPATypPy, TeTpans (I1abopaTOpHEIH JKypHAI), PyJIKH, KapaHAAIIN U KaIbKYIIATOP, JOMYCKACTCS HHOE
3JIEKTPOHHOE 000pyIOBaHHE, HEOOXOAUMOE TSI PACUCTOB MK 3aIUCe, CBSI3aHHBIX C 1aO0paTOpHOI paboToil.

4. B poserku, pacnonararomuecs B 1a00OpaTopuH, He AOMycKaeTcs 0e3 BegoMa IpernojaBareis BKIIUaTh Kakoe Obl TO HU
0bUT0 000pyIOBaHKe ( B TOM Ynciie HOyTOyKH, Ternedonbl, KITK).
5. B maGoparopun ucnonb3yercsi yHUKanbHOEe obopymoBanue. Cienyer OEpekHO OTHOCHTCS KO BCeMy OOOpYIOBaHHIO,

pacroararoieMycs B ayAIuTOPHH.

TpeOoBaHMS K HOATOTOBKE W BBITIOJIHEHHUIO JTa0OPAaTOPHBIX paboT

1. K nmaGoparopHoii paboTe AOMYyCKAIOTCSI CTYAEHTHI TOJBKO MPH HAIWYMH KOHCIIEKTa B paboveM jKypHaje, OTHOCSIIETOCS K
TeKylLe 1abopaTopHOi padboTe.

2. KoHcnekr momkeH comepxarb:

a. - HasBanme paGoTsl,

b. - Henp u 3amaun paboThl,

c. - Teoperudeckoe BBeACHHE, KOTOPOE MOKHO BO-TIEPBBIX, OTPAXKaTh (PU3MUYECKUE MPUHIIUITBI U3ydaeMoro 3¢ dekra,

mporecca, WIIH H3MEHEHUS CBOWCTB; BO-BTOPHIX, TOJDKHO OBITH MIPUBECHO OIMICAaHHUE YCTAHOBKH, HA KOTOPOU OyAeT MpOBOIUTCS
U3MEpEHHEe CBOUCTB, B 3TO OIMMCAHUE JOJIKHBI BXOJUTH IPUHIMITHATIBHAS U TEKTPHIECcKasi CXeMa yCTAaHOBKH, OIIMCAaHNE MPUHIIUTIA

ec IeiCTBYS, a TAKKE HHBIC BO3MOXKHOCTH YCTAHOBKH, HE CBSI3aHHBIC C BBIIIOJIHEHUEM JaHHOM PabOThI, JOJDKHBI OBITh TAKKE
MPUBEICHBI TOCTOMHCTBA M HETOCTATKA YCTAaHOBKH.

d. - Iocme BeIMONTHEHUS PAaOOTHI B KOHCIEKT JOJDKHBI BOMTH: (a) pe3ylabTaTsl pabOTHI B BUAE TAOIHI[ H3MEPSEMBIX BEIHINH
1 rpauKoB (TIOocIeTHIE MOTYT OBITh BHITOJHEHBI B JIEKTPOHHOM BUIE WIIM HA MIJUTUMETPOBKE); 0) BBIBOJIBI IO paboTe (B BHIBOJAX
JIOJDKHO OBITh OTPAKEHO PELICHHE LIeNICH U 3a71a4 pabOThI, a TAKKEe H3MEHEHHE CBOMCTB B 3aBHCUMOCTH OT CTPYKTYPBI MAaTEpHAIIa).

3. Iepen HavanoMm Kaxaol mabopaTopHOW pabOTHI OyIET MPOBOTUTHCS MPEABAPUTENHLHBIA OMPOC IO TEMATHKE
71a00paTOPHOH, CTYACHTHI, He HOATOTOBIICHHBIC K paboTe U He MOHMMAIOIIIE CYTh paboTHI, K paboTe AOMYIIEHB! OBITH HE MOTYT.




