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1. HEJIX OCBOEHUA

1.1 | Lleas ocBOGHHS UCIUILIHHEIL - (HOPMUPOBAHIE KOMIICTCHIIUH B COOTBETCTBUH C YIEOHBIM IIIIAHOM, 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.13

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

2.1.1 | OCHOBBI TEXHOJIOTHH ITOJIYYCHUS MaTepPUaIOB

2.1.2 | IIpoueccs! momy4yeHus u 00pabOTKH MaTepHAIOB

2.1.3 | TexHonorust MaTepuagoB JIEKTPOHUKU

2.2 JAucuuninHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/15) HEOOX0AUMO KaK
npeaecTByoiee:

2.2.1 |MerannoBeneHue U TepMUIeckas 00padoTka METaIOB

2.2.2 | ®a30BbIe U CTPYKTYpHBIC H3MEHEHUS ITPpU (GOPMHUPOBAHUH MaTEPHAJIOB M AITUTAKCHAIBHBIX CTPYKTYP

2.2.3 | ®u3uka NpoOYHOCTH U MEXaHMYECKUE CBOMCTBA MaTEPHATIOB

224 duznueckoe MaTCpHUAJIOBCACHUEC CIIaBOB C 0COOBIMU MarHUTHBIMU CBOﬁCTBaMPI, yacTh 1. MarHuTHO-MSTKUE CIUIaBBI

2.2.5 | ATOMHas U 3JICKTPOHHAs CTPYKTypa IOBEPXHOCTU M MeXK(a3HBIX TPaHHIl

2.2.6 | KoMno3uiuoHHbIC U KEPAMHUYECKIE MaTEPUAITbI

2.2.7 | OO0beMHBbIC HAHOMATEPUATIBI

2.2.8 |IloaroroBka K mpoleaype 3alluThl U 3alUTa BHITYCKHON KBaTU(PHUKATHOHHON paboThl

2.2.9 |IloaroroBka K Mpoleaype 3alluThl U 3alUTa BEITYCKHON KBaTU(PHKATHOHHON paboThl

2.2.10 |IloaroToBka K mpoLEAype 3alIUThI U 3aIIUTa BBITYCKHON KBaTH()UKAIIMOHHON PabOThI

2.2.11 |IloaroroBka K IpOIEAype 3aIUThI U 3aIIKUTa BBITYCKHOI KBATH()UKAIIHOHHON pabOTEI

2.2.12 |IlpenmumnnoMHasi IPAKTHKA ISl BEITOTHEHHS BBITYCKHOW KBATH(UKAIIMOHHON paboThI

2.2.13 |IlpenmumioMHas IPAKTHKA IJIS BEITOJTHEHHS BBITYCKHONW KBATH(UKAIIMOHHON paboThI

2.2.14 |IlpenmumioMHast IPAKTHKA IS BEITOJTHEHHS BBITYCKHOW KBATH(UKAIIMOHHOH paboTHI

2.2.15 |IlpenmumioMHas IPaKTHKA IS BEITOJTHEHHS BBITYCKHOW KBaTH(UKAIIMOHHON paboThI

2.2.16 |Ctpykrypa 1 CBOMCTBa (DYHKIIMOHAIEHBIX HAHOMATEpHAJIOB

3. PE3YJIbTATBI OBYUYEHUS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMUA

IK-4: Cnoco6en npoBoANTH HcCIe0BAHMS MPH Pa3padoTKe TEXHOJIOTHYeCKHX MPOLECCOB

3HaTb:

ITK-4-33 ®u3uyeckre 0CHOBEI (HOPMUPOBAHIS TEIUIOBBIX, MATHUTHBIX, 3JICKTPHUYECKUX U YIIPYTUX CBOICTB,;

[1K-4-32 TepmoanHaMuuecKue IpeaCcTaBIeHUS O (Pa30BbIX epexoax MIepBOro U BTOPOTO PoJa;

ITK-4-31 MeTonbl HCCIICIOBaHUS, aHAIH34, TUATHOCTHKA U MOJICIIMPOBAHHS (PU3NICCKUX CBOMCTB MaTEpUAIIOB,;

YMmerb:

[1K-4-¥Y3 Anamm3upoBaTh HHGOPMALUIO 0 (HPU3MUECKIX CBOHCTBAX TBEP/BIX TEI;

[1K-4-Y2 BBINONHATE pacueThl (GU3MYCCKUX CBONCTB IO MEPBUYHBIM IKCIIEPUMCHTAIBHBIM PE3YIbTaTaM.

ITK-4-Y1 MonenupoBath IpOIecCHl U BEIOMPATh METOAWKH BBIIIOTHEHNS H3MEPEHUH, HCIIBITAHMH, KOHTPOJIS M aHAJIH3a C
UCIIOJIb30BaHUEM METOJOB IUIAHMPOBAHUS U OPTaHU3ALUU SKCIIEPUMEHTOB;

Baanernb:

[1K-4-B2 HaBsIkamu UCTIONB30BaHHUS IOMYUYCHHBIX 3HAHUIT [T TPOTHO3UPOBAHMS M aHAIN3A BIMSHUS U3MEHCHUI XUMHYECKOTO
COCTaBa, TEMIEPATYPHI U JaBJIEHUS, a TAKKE YCIOBUI TPOBEIEHN TepMUUECKON 00paboTKU Ha (pu3nueckue cBoiicTBa MaTepHasoB.

[1K-4-B1 HaBbIkamMu HCIIOIb30BaHKS B HCCJICAOBAHUAX U pacye€Tax 3HaHUH 0 MeToAaX HCCIIEAOBAaHMsA, aHaJIM3a, JUATrHOCTUKH U
MOJCIIMPOBAHUA (bl/ISI/IquIG/IX CBOWCTB TBEPABIX TECJI;

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHUSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIICTCHIUH pecypcsl padoThI




Paznen 1. TenjioBbie

CBOICTBA

1.1 TemnoBble CBONCTBA U UX 2 I1K-4-33 JI1.3 JI1.6
KITacCH(HKAIIHS. 21225435
TenioeMKoCTb, KBAHTOBbIE
TEOPUH TEIUIOEMKOCTH
Oiinmreitna u Jle6ast. /Jlex/

1.2 JuddeperimanbHbIit 4 I1K-4-31 [IK-4- | JI1.3JI1.4 P1
TEPMUYECKUN aHAIU3 B 32 JI1.6J12.3
METaJITUYECKUX 24235 36 27
Marepuainax /J1ad/ 38

1.3 3akoH [lebas1, Temrieparypa 2 I1K-4-31 I1IK-4- JI1.3
JlebOast. BakaHCHOHHBII BKIIa 32 T1K-4-33 21 92
B TEILIOEMKOCTb.

DJIeKTPOHHAs COCTABIIIONIAS
TEIUIOEMKOCTH. DJIEKTPOHHAS
TEIIOEMKOCTb IIPOCTHIX U
MEPEXOIHBIX METAILIOB.
O0mue 3aKOHOMEPHOCTH
TEIIOEMKO-CTH

MeTasoB. /JIex/

1.4 TepMuyeckoe paciiipeHue 1 TIK-4-31 T1K-4- J1.3
TBEPABIX TEJI. AHTAPMOHU3M 32 [1IK-4-33 2132
koebaHmit aToMoB. /JIex/

1.5 Junatomerpudeckuil aHanus 6 IIK-4-31 IIK-4- | JI1.3JI11.4 P2
(hazoBBIX MIPEBpALICHUIT B 32 TIK-4-V1 JI1.6J12.3
Matepuaiax /J1a6/ I[K-4-Y2 TIK-4 | B4 25 26 37

-B1 IIK-4-B2 38

1.6 Kunernueckas teopus 2 T1K-4-33 J1.3
TEIIOTIPOBOIHOCTH. D152
Ipouecchr paccesHus
(HOHOHOB U pemeTouHast
cocTaBJsTIOLIas
TEIJIONPOBOJHOCTH. BrinsiHue
Ha TEIUIONPOBOJIHOCTh
JeEeKTOB KPUCTATITUTIECKOTO
ctpoenus. /Jlex/

1.7 DneKTpoHHas 2 T1K-4-32 TIK-4- J1.3
TETJIONPOBOAHOCTb. 33 22
TennonpoBoJHOCTb CILIABOB.

Brnusaue na
TEIJIONPOBOTHOCTh
pa3nuYHbIX (pakropoB.. /JIex/

1.8 Uzydenune azoBbix 4 [IK-4-32 TIK-4- | JI1.3J11.4 KM1 P3
MpeBpalIeHni B aMOPHBIX V1 IK-4-Y2 JI1.6J12.1
CIUIaBax C MOMOIIBIO TTIK-4-Y3 TIK-4 J12.3
T pepeHITHATEHON -B1 I1K-4-B2 26
CKaHUPYIOLIEH
KaJIOPUMETPUH
Konrponbnas padora /J1a6/

1.9 [ToaroroBka k 1abopaTOpHBIM 15 IIK-4-B1 [1IK-4 J1.3
paboTaM 10 TEIIOBBIM -B2 JI1.6J12.3J13.
cBoiicTBaM TBepbIx Ten /Cp/ 1J13.2

32
Pa3gen 2. MarHuTHble
CBONCTBA

2.1 UcTtounnkyn MarHUTHBIX 2 T1K-4-33 JI1.3J12.2

CBOMCTB B BEIIICCTBE. 22

OpOUTaIbHBIN U CIIMHOBBII
MarHUTHBIE MOMEHTBI
anexTpoHa. ['mpomaraurHoe
OTHOILICHHUE.
Knaccugukanus
MaraeTrnkoB /JIex/




2.2 JuamaraeTusm u 2 TIK-4-33 J1.3
rapamMarHeTu3M aToOMOB. 22
JlnamaraeTusm u
napamMarHeTu3mM
9JIEKTPOHHOTO ra3a.

MarnuTtHsle cBOIMCTBa
3neMeHTOB. /JIex/

23 IMpupona peppomaraernsma. 2 IIK-4-31 IIK-4- | JI1.3J12.2
OOMeHHas Heprus (MepBBII 32 T1K-4-33 22
KpuTepuit hep-po- u
aHTH(EeppOMarHeTH3Ma).

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

2.4 ITocTpoenune kpuBoit 4 I1K-4-31 JI1.1J11.2 P4
HaMarHUIMBaHUS U J1.3
CTAaTUYECKOW METIIN JI1.6J12.2
rucrepesuca J12.3
(dheppomarneTrka D2 3596 99
WHAYKIHOHHO-UMITYJTbCHBIM
MetoaoM /J1a6/

2.5 MarHuTHbIE MOMEHTBI 2 [1K-4-33 JI1.3J12.2
aTtomoB 3d- u 4f-meTamios. 32
Mogenu 0OMeHHOTO
B3anumozeicTaus. /Jlex/

2.6 DHeprus GpeppoMarHeTHkKa, 2 [1K-4-32 TIK-4- JI1.3J12.2
pa3IUYHbIE BUIBI 33 22
aHU30Tponuu. SBieHue
MarHUTOCTpUKUUH. /JIex/

2.7 OCHOBHBIE XapaKTePUCTHKU 2 TIK-4-33 JI1.3J12.2
(heppoMarHUTHOTO 22
MaTepuana. JlomeHHas
crpykrypa. [Ipoueccsl
TEXHUYECKOI'O
HamarHnYuBanus. Kpusast
HamaranyuBanus. [letms
THCTepe3uca u ee
napamerpsl. Teopus
KOIPUUTHBHOM cvitbl /JIex/

2.8 OmnpeneneHne MoTeps Ha 4 [IK-4-31 TIK-4- | JI1.1JI1.2 P5
NepeMarHiI1BaHue y2 J1.3
AJIEKTPOTEXHUYECKOH CcTamun JI1.6J12.3
Ha ycraHoBke MK-43 /J1a6/ 0234 3536

210

2.9 BnusiHue 4acToThl u 4 TIK-4-31 TIK-4- | JI1.1 JI1.2 KM2 P6
aMIUTATY/IbI HAMTPSDKEHHOCTH V1 IIK-4-Y2 J1.3
BHEIITHETO0 MATHUTHOTO TTIOJIS I1K-4-B1 IIK-4 JI1.6J12.3
Ha JUHAMHYCCKHE -B2 9256 D11
XapaKTepUCTHKU
MarHUTOMSTKAX MaTepPHaJIOB.

Konrpomnsnas pabora /J1ab/

2.10 |IloaroToBka K J1a0OpPaTOPHBIM 10 [IK-4-B1 [1IK-4 JIT.1J11.2
paboTaM Mo MarHUTHBIM -B2 J1.3
cBoiicTBaM TBepAbIX Ten /Cp/ JI1.6J12.3J13.

1J13.2
22
Pa3gen 3. DunexkTpuyeckue
CBOICTBA

3.1 OO6mue npeacTaBiIeHus 00 2 [1K-4-31 TIK-4- J1.3

3JIEKTPUYECKON 33 22

MPOBOJUMOCTH METAIIJIOB C
MO3ULUH KIIACCUYECKON U
KBaHTOBOU TeOpuil
CBOOOTHBIX AJIEKTPOHOB.
Teopus Hpyne-

Jlopenna. /JIex/




32

Teopus 3ommepdensaa.
30HHas Teopust
AJIEKTPUYECKUX CBOMCTB
TBEP/BIX TeIl.
DNEeKTPONPOBOAHOCTH
MEPEXOHBIX METAILIOB.
MexaHu3Mbl paccesi-HUs
3IIEKTPOHOB (3IEKTPOH-
(hOHOHHOE, ITEKTPOH-
MarHoHHOE W 3JIEKTPOH-
aneKTpoHHOe). Mexanusm s-d
-paccesnus. /Jlex/

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

JI1.3
92

33

W3yueHue BAusHUS
TFeOMETPHYECKUX MapaMeTpoB
o0pasima Ha pe3ysbTar
H3MEPEHUs YIeTbHOTO
AIIEKTPUIECKOTO
comnporusieHus /J1a6/

[1K-4-31 TIK-4-
V2 IIK-4-B1
I1K-4-B2

J1.3
JI1.6J12.3
092954 35 56
012

P7

34

TemnepaTypHble
3aBHCHMOCTHU
3IIEKTPOCONIPOTUBIIECHHUS
MeTaioB. BnusHue
JIeEeKTOB KPUCTATITUIECKOTO
ctpoenusi. CBsi3b
3IIEKTPONIPOBOAHOCTH U
TEIIIONPOBOTHOCTH. /JIex/

T1IK-4-31 IIK-4-
32 TIK-4-33

J1.3
22

3.5

W3yuenue 3aBUCUMOCTH
AIIEKTPUIECKOTO
COIIPOTHUBIICHUS
YIJIEPOJUCTOM CTAU OT
TepMHIECKOi 00paboTku
Konrponbnas padora /J1a6/

T1IK-4-31 IIK-4-
V1I1IK-4-Y2
I1K-4-Y3 T1K-4
-B1 I1K-4-B2

J1.3
JI1.6J12.3
92

KM3

P8

3.6

SBnenune
CBCPXIPOBOAUMOCTH.
Tepmoanekrpuueckue
cBoiicTBa. [Ipumenenue
JIIEKTPUYECKOTO aHAIN3a B
MeTayutoBeneHnH. /Jlex/

I1K-4-33

J1.3
9293

3.7

IMToaroToBka k 1a60paTOPHBIM
paboTaM 1o >JAEKTPUIECKUM
cBoiicTBaM TBepAbIX Ten /Cp/

[1IK-4-B1 IIK-4
-B2

J1.3
JI1.6J12.3J13.
1J13.2
013523356
212

Paznen 4. Ynpyrue
CBOMCTBA

4.1

Ynpyrue mogynu. Moaynu
YIIPYTOCTH YUCTBIX
MeTaiioB. Moaynu
YIPYroCTH KPUCTAIUINYECKUX
TeJl U MOHOKPUCTAJLJIOB.
TemmnepaTypHas 3aBUCUMOCTb
Monaynelt ynpyroctu. Moynu
YIPYroCTH Kak
XapaKTEePUCTUKU CUJI CBA3H B
KPUCTAJUINYECKOM pPEILeTKE.
Bimsiaue ¢azosoro
COCTOSIHUS U CTPYKTYpBI Ha
moxaynu. /Jlex/

I1K-4-33

J1.3
22




4.2 BuyrpeHnnee TpeHue, 2 [1K-4-33 J1.5
XapaKTEePUCTHUKH U METOIbI 22
W3MepEeHHs BHYTPEHHETO
TpeHus. MexaHu3Mbl
BHYTPEHHEIO TPCHUS
(mexanusm CHyku U 3uHepa,
3epHOTPaHNYHOE BHYTpPEHHEE
TpeHue,
MarHUTOMEXaHHYECKOe
3aryxaHue U ap.). CriaBsl ¢
0CO0BIMH AEMITDUPYIOIIIMI
cBoiicTBamu. /Jlex/
43 [TpopaboTka TEKIMOHHBIX 10 TIK-4-33 TIK-4- | JI1.3J12.3J13.
Matepuaios /Cp/ B2 1
22

5. ®OHJ OHEHOYHBbIX MATEPUAJIOB

5.1. KoutposabHble MeponpuaTHs (KOHTPOJIbHAS padoTa, TECT, KOJUIOKBHYM, 3K3aMeH H T.I), BONPOCHI IJIs
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KonTponsHoe l_I[/IIzIO];epﬂeMHe B
KM MepOpUATHE ZMKATOPBL OTIPOCHI JJIS TIOATOTOBKH
KOMITETEHIIHA
KM1 KonTponbHas [TK-4-31;11K-4- 1. KakoBo paznuine Mex 1y GU3HUSCKAMHI 1 MEXaHUICCKAMU
pabora 1 32;I1K-4-33;11K-4- cBoiicTBamu?

V1;I1IK-4-Y2;TTK-4-
V3;11K-4-B2

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. IIpenyoxuTe SKCIIEPUMEHT, C IIOMOIIBI0 KOTOPOTO MOKHO
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
OiliHmTeHa?

19. KakoBbI HefoCcTaTKH TeOpHH DHHIITEHHA?

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

21. Kakyro COCTaBIIAIOILYIO TEIFIOEMKOCTH OIMCBHIBAIOT TEOPHU
OitnimTeiina u Jebas?

22. Yro Takoe crekTp kojaedaHuid aToMOB?

23. Yem HOpMaNTbHBIE KOJIeOaHus B Teopun Jlebast oTiImgaroTcst oT
KonebaHui aTOMOB B Teopuu DHHIITEHHA?

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 —
KIaccudecko, DiHITeliHa u Jledas?

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

36. Kakue 37eKTpOHbI BHOCST BKJIaJ] B TEIUIOEMKOCTh?

37. Yro takoe k03(hHUIHEHT IIEKTPOHHON TETIIOEMKOCTH?

38. Kak anekTpoHHas TEMI0EMKOCTb 3aBUCUT OT 3Hepruu depmu?

39. [Toyemy u1s IEPEXOTHBIX METAIIIOB KOA((MHIMEHT 3/1eKTPOHHON
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 TEIMIONPOBOJHOCTb 3aBUCUT OT TEMIIEPATyphl?

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




KM2

KonrponbHas
pabota 2

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

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.
[MonsTHE 0 pa3MarHu4MBaroIeM 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?




KM3

KonrponbHas
pabota 3

TIK-4-31;1TK-4-
33:T1K-4-V2;[TK-4-
V3;[IK-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

DK3ameH

TIK-4-31;1TK-4-
32:T1K-4-33;TTK-4-
V2:TTK-4-Y3;[TK-4-
B2

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
OliHmreiina?

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 DHHIITeHHa?

16. Kakyro coCTaBIAIONIYI0 TEIUIOEMKOCTH OMHUCHIBAIOT TEOPUH
OitnimTeiina u J{ebas?

17. Uro Takoe CIeKTp KojaeOaHuil aTOMOB?

18. UYem HOpMasbHBIC KosteOaHus B Teopun Jlebas oTiaudaroTcs
OT KoJIcOaHWH aTOMOB B TeOpHU DUHIITEHHA?

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 — KIIacCU4eckoi, DWHITerHa 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 pa3sMarHu4MBaronieM (akrope. DHeprus
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
paboTs! paboTbI HHJMKATOPBI Coneprxanue paboTsI
KOMITETEHIIH
P1 JlabopaTopHas IK-4-31;I1K-4- JuddepeHImanbHbIil TePMUIESCKAI aHATH3 B METAJUTHIECKIX
pabora 1 32;11K-4-B1 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-Y 3;11K-4-
B1
P3 JlabopaTopHas [TK-4-31;I1K-4- N3zydyenune ha3oBbIX MpeBpameHui B aMOPGHBIX CIUIaBaX ¢ MOMOIIBIO
pabora 3 32;IIK-4-Y I;IIK-4- | mucpheperImanpHON CKaHUPYIOIIEH KaJTOpUMETPHH
V3;11K-4-B2
P4 JlabopaTopHnas [K-4-31;I1K-4- ITocTpoeHne KpUBOH HAMAarHUYUBAHUS U CTATHYECKON TETIH
pabora 4 33;IMK-4-V 1;ITIK-4- | rucrepesuca heppoMardHeTHka HHIYKITHOHHO-UMITYJIbCHBIM METOJIOM
V3
P5 JlabopaTopHas IK-4-31;I1K-4- Onpezenenue NoTeps Ha NEPEMArHUYUBAHUE HIIEKTPOTEXHUUECKOH
pabora 5 33;IIK-4-Y 1;IIK-4- | ctanu Ha ycraHOBKe MK-43
V2;1IK-4-VY 3;I1K-4-
B1;I1K-4-B2
P6 JlabopaTopHas I1K-4-31;I1K-4-33 BiusiHME 4acTOTHI M aMILIUTY bl HAPSPKEHHOCTH BHEIIHETO
paborta 6 MAarHuTHOTO TIOJISl HA JUHAMUYIECKUE XapaKTePUCTUKI MarHUTOMATKIX
MaTepHaoB.
P7 JlabopaTopHas [TK-4-31;11K-4- N3ydenue 3aBUCMMOCTH 3JIEKTPUYECKOTO COTPOTUBIICHHS 00pasia
pabota 7 33;11K-4-Y1;I1K-4- | mMenu B 3aBUCHMOCTH OT JUIMHBI IPOBOJA
V2;11IK-4-Y3
P8 Jla6opaTtopHast ITK-4-33;11K-4- W3ydeHne 3aBUCHMOCTH AJICKTPHUECKOTO COMPOTUBIICHUS 00pa3LoB
pabota 8 B1;I1K-4-B2 CTaJIM OT TEMIIEPATYp 3aKaJIKU U OTITyCKa




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/1aHMUii, TUIIOBBIE BOIIPOCHI YK3aMeHa MPHUBEICHBI B BOIPOCAX caMOmoAroToBku. [Ipumep

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;
OneHKa «HEYIOBIETBOPUTEIBHO)» - 00yJarOImuUiics JOIyCKaeT rpyOble OIIMOKY B OTBETE, HE IIOHMMAET CYLIHOCTH H3/1araeéMoro
BOIIPOCA, HE YMEET IIPUMEHATh 3HAHUS HA IPAKTUKE, JACT HEIOIHbIE OTBETHI HA JONOIHUTENIbHBIE U HABOASIIUE BOIIPOCHL, HE
UMeeT HaBBIKOB IPOBEJICHUS H3MEPEHUH OCHOBHBIX (PU3UYECKUX CBOICTB.
OreHKa «He sIBKa» — 00y4JalomMiics Ha DK3aMeH He SBUIICS.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jutepartypa

6.1.1. OcHoBHas IMTEPaTYpa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmorexa WznarenscTBo, o
JI1.1 [IlepmmHOB A. C., Mertomp! HCTIBITaHAH OnexrpoHHas GHOIMOTEKA .. Yueba, 2006
IlyBaeBa E. A, MarHUTHBIX MaTepHAaJoB: yueo.
Beenenckuii B. 1O., nocoOue Jyis CTy. By30B HaIIp.
Jlunees A. C. '®u3. MmaTepualioBeicHUE' U
cnen. 'Crangaptus3anus 1
cepTuduranys'
JI1.2 | Ilepmunos A. C., Ceprudukanus MarHITHBIX DnexrpoHHas OUOIUOTEKA .. Yueba, 2006

Beenenckuii B. 1O.,
Jlunees A. C.

MaTepHalIoB: Kypc JICKIHIL:
y4e0. mocodue IS CTyII. By30B
Harp. 'dus.
MarepHaoBeieHHe' U CIIell.
'Crangapruzanus u

cepTudurarys’'
JI1.3 | JIuBuun B. T, duznyeckre CBOWCTBa bubmmorexa MUCuC .» Meramnyprus, 1980
Kpanommun B. C., METAJJIOB U CILJIABOB: Y YeOHHUK
Jluneuxuit A. JI., JUTSL METAJLTYpT. CTIEl. BY30B
JluBumn b. T
JI1.4 | Kekamo U. b. dusnueckre cBOMCTBA bubmnorexa MUCuC .. Yueba, 1992
Mmeraios: Pazn.:
JunaToTepMus U TEPMUAYECKHIA
aHaJIM3 METAIJIOB U CIUIaBOB:
n1a0. MPaKTUKYM JJIS CTYA.
coem. 11.04, 11.05, 11.07,
11.08
JI1.5 |Tonosun U. C. BnyTpennee Tpenue u bubmmorexa MUCuC .: Uzp-Bo MUCuC, 2012

MEXaHHYeCKasl ClIEKTPOCKOIIHS
METAJUTMIECKIX MaTepHAJIOB:
y4eOHUK

JI1.6 |Ilepmunos A. C.,
Beenenckuii B. 1O.,
[llyBaeBa E. A.,
Morunsamkos I1. C.

dusnyeckre CBOWCTBa
TBepabiX Ten (N 3509): nab.

MPaKTUKYM

DnexrpoHHas ONOINOTEKA

- [MHCuC]J, 2019

6.1.2. lonoTHUTeILHAS JINTepaTypa




ABTOPEBI, COCTaBUTEIHN 3armaBue

Bubanoreka W3naTenbcTBO, roj

2.1

Kekano U. B., AwmopHBIC HAaHO- U

IllysaeBa E. A. MUKPOKPUCTAIITUYECKHE
MarHuTHBIC MaTePHAIIBI: J1a.
MPaKTHKyM: yuel. mocodue st
CTyZ. By30B Hamp. Ous.
MaTepHaIoBeICHUE U CIIell.
Hanomarepuasst

DnexkrpoHHas OUOIUOTEKA M.: Uzn-Bo MUCuC, 2008

2.2

Boposuk E. C., Jlextuu mo MarHeTU3My: yaeo.
Munsnep A. C. nocobue s Gu3. crel. yH-TOB

bubimorexa MUCuC Xaprpkos: T'oc. yH-T um. A. M.
T'opwkoro, 1966

J12.3

Beenenckuii B. 1O., DKCIIepUMEHTAIbHBIE METO/IbI
Jlunees A. C.,, (u3mgecKoro

ITepmunos A. C. MaTepUaIOBEICHUS:
MoOHOTrpadus

Bubmnorexa MUCuC M.: Uzn-so MUCucC, 2011

6.1.3. MeTroanueckue pa3padoTku

ABTOpBI, COCTaBUTENHN 3arnaBue

Bubnnoreka WsnaTenscTBO, 1O

JI3.1

Menbanuenko A. C. AHanu3 JaHHBIX B
MarepuanoBegeHun. Y. 1: yue6.
nocoOue JUis CTy[. BY30B,
00yu. mmo Hamp. 150700 -
dusnueckoe
MaTepHuaioBeieHHe 1
Meramnyprust

bubmmorexa MUCuC M.: U3n-o MUCuC, 2013

JI3.2

Menbpanuenko A. C. AHanu3 JaHHBIX B
MatepuanoBeaenun. Y. 2.
Perpeccronnslif ananus: yueo.
nocoOwue [Uisi CTY/. BY30B,
00y4. 1o Hamp. 'Mertamtyprus’'

bu6imorexa MUCuC M.: U3n-so MUCuC, 2014

6.2. Ilepeuens pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»

€|

du3nyecKre CBOMCTBA MATEPUAIIOB : YIeOHOE
nocobue / B.W. I'pezyHos, T.W. I'pe13ynosa, O.A.
Knenosa u ap. — 3-e u3a., nomn. — Mocksa : dnuHTa,
2019. — 137 c. [lonHoTekcTOBast Y HUBEPCUTETCKAS
OoubnmoTeka oHmnaiiH - http://biblioclub.ru
Coboansiit noctyt ¢ [IP-agpecoB HUTY "MUCuC".

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

32

IlyBaeBa E.A., Beenenckuii B.1O., [Tepmunos A.C.
®duznyeckue cBoricTBa HaHOMaTepuanos, Y MKJI. —
M.: Uznarensckuii jom MUCuC, 2010.

http://elibrary.misis.ru/action.php?
kt path_info=ktcore.SecViewPlugin.actions.document&fDocumen
tId=9112

33

I'ypros B.A., Ocaynenko P.H. ®u3uka tBeporo tena
Ui uHkeHepoB — M.: Texuocdepa, 2012. — 560 c.

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

54

OenepanbHbiit 3akoH Ne 102 ot 26 urons 2008 roga
«O06 obecrieueHNN SMHCTBA H3MEPEHHUI»(C
n3MeHeHusMu Ha 13 utons 2015 roga)

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

35

I'OCT 15.101-98 Cucrema pa3paboTku ¥ TOCTAHOBKH
npoaykuun Ha npousBoacTBo (CPIIII). ITopsaok
BBITIOJTHEHHS! HAYYHO-HMCCIIE0BATENbCKIX PaboT-
Iepensn. Cenr. 2010. - M.: Crangaptuagopm, 2010

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

96

I'OCT 7.32-2001. Otuer o Hay4HO-
uccienoBarensckoi padore. CTpykTypa U IpaBUIIO
odopmienus. - Been2002-07-01. - M.: U3n-Bo
cra”aapTos, 2001.

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

97

TI'OCT 8.563-2009. I'ocynapcTBeHHast cucreMa
o0ecrieueHus €AMHCTBA U3MEpeHHH. MeToanKu
(Metop1) u3Mepenwuii. - [epeusa. dpespans 2019. -
Crasgaptuadopm, 2019

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

38

T'OCT 16504-81. Cucrema rocynapcTBEHHBIX
UCIBITAHUHU NpoayKuuu. VIcbITaHUs U KOHTPOJIb
KauecTBa MpogyKiuu. OCHOBHBIE TEPMUHBI U
onpexnenenus.-Ilepensn 2011. - M.:
Crargaptuadopm, 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 |MarHuTOMSsTKHe. MeToMKa BBITOIHEHHUS U3MEPEHHI

[IPU OMPEICTCHUH CTATHISCKAX MATHUTHBIX

xapakrepucTuk. -M.: UznarenscTBo cTangaptos, 1980

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

MeTo/ibl ONpeAeNIeH s MATHUTHBIX M DJIEKTPUIECKX
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 UznarenscTBO

cranaapTos, 2005

T'OCT 7229-76. Kabenu, mpoBoaa ¥ MIHYpsL. MeTox http://docs.cntd.ru/document/1200012169
1y | CTPCACTICHNA JIEKTPHIECKOTO CONPOTHRICHIA

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 6ubmnorexa 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 JIEKTPOHHYIO 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
ompeneneHus Iorepb Ha nepemarHnuuBanue MK-403;
MarHuTHou3MeputenbHas ycraHoBka MK-33; crena mus
HU3MEpeHUst YIETBHOTO JNEKTPOCOTIPOTUBIICHHS;
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 «Hutepuer», 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 IPOPabOTKY M KOHTPOJIMPYIOTCS TTIOCPEICTBOM TeKylei arrectanuu. [Ipu 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 000PYIOBaHUE, HEOOXOJUMOE ISl pacueTOB WIIM 3alKCeil, CBI3aHHBIX ¢ 1a00paTOpPHOM 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, OTPaXKaTh (pU3NUECKUE MPHHIAIEI H3ydaeMoro 3¢ dexra,

mporecca, HIIH H3MEHEHUS CBOUCTB; BO-BTOPHIX, TOJDKHO OBITH MIPUBECHO OMMCAHUE YCTAHOBKH, HA KOTOPOH OyneT MpoBOIUTCS
U3MepEeHHe CBOUCTB, B 9TO OMHCAHUE JOJKHBI BXOJUTh NPUHIMITHATIBHAS U 3IEKTpUUecKas cCXeMa YyCTaHOBKH, OIIMCaHUe MPUHIIUIA

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 3JICKTPOHHOM BHJIE HJIM HAa MIJUTMMETPOBKE); 0) BBIBOABI IO paboTe (B BBIBOAX
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.




