MuHHCTEPCTBO HAYKH U BbICIIero oopa3osanusi P@®

denepanbHOe rocyIapcTBEHHOE OI0KeTHOE 00pa3oBaTe/ibHOE YUpeKIeHne

BbICIIETr0 00pa3oBaHUSA
«HannoHanbHBIN HCCIeI0BaTeNbCKU YHUBepcuTeT «MIU»
Owinana PI'OY BO «HNY «MIN» B r. Boskckom

Hanpasiaenune noaroroBku: 13.04.01 TerniooHepreTuka u TemJI0TeXHUKA

HaumeHoBaHue 00pa3oBaTe/IbHOIl MPOrpaMMbl: JHEPro-, pecypcocoeperkenne U IKOJ0ruyecKkasi 6€30nacHoOCTh

NMPOMBITIJIEHHBIX NPeANPHITHI
YpoBeHb 00pazoBaHus: MarucTparypa

®opma 00yyeHHS: OUHAS

Pa0ouasi nporpamMma Iy CHUILTAHBI
OU3NKA KOHAEHCUPOBAHHOI'O COCTOSAHUSA

Bbaok

Baok 1 «Iucuunauabl (MOAyJIn)»

Yactb 00pa3oBaTebHOI NPOrPaMMBI

Yacrts, popMupyeMas y4aCTHUKAMH 00pa3oBaTe/ib-
HBIX OTHOIIEHM

HMHaexke TMCHUNIMHBI 110 Y4eOHOMY IUIAHY

b1.B.05

TpynoeMKOCTh B 3a4eTHBIX eTHHHIIAX

3 cemecTp -3

Yacos (Bcero) no yueOHoOMy IJIaHy

108

Jlexknuu

3 cemectp - 16 yacon

HpaKanecKne 3aHATUSA

y‘leﬁHLIM IJIAHOM HE€ MPpeayCMOTPEHbI

JlaGopaTopHble paGoThI

3 cemectp - 16 yacon

KoncyabTanum no kypcopoMy npoexrty/ padore

Y4eOHBIM ILIAHOM He MPeyCMOTPEeHbI

CamocrosTeabHas padoTa

3 cemectp — 40 yacoB

BKJIKOYas:

PTP

3 cemectp — 10 yacoB

IIpomeskyTouHast aTTecranus:

9K3aMeH 3 cemecTp — 2,5 yaca
KonTpoasb:
9K3aMeH 3 cemecTp — 33,5 yaca

Boskexkuii 2023




IMPOT'PAMMY COCTABHIJI:
[Tpodeccop kadhenprr ®/1, aA.¢.- M.H.,

JOILIEHT B.I'. KynekoB
(TOJBKHOCTH, YYCHASA CTENEHb, YHEHOE 3BAHKHE) (noanmuces) (pacidpoBka noanucH)
A "-\ L
3asenyroumii kahenpoit J] A H.I'. XosipeBa
(nassanme Kadenpsi) (noanmues) (pacmmndporka noanucu)

PykoBoauTens oGpa3oBaTenbHO# mporpaMMel TeruioBele SJIEKTPUYECKHE CTAHIMH H SHEPreTHYC-
CKHE CHCTEMBI: 000py/I0BaHHE, PEXKUMBI B Ka4ecTBO

Jouent xkadgeapbl DHEPreTHKY, K.T.H.,
JIOLEHT M.M. CynranoB

(nOmKHOCTH, YueHas CTeNeHb, YYeHOe 3BaHHe) (ﬁnnncn) (pacumndposka noamucu)
PykoBoauTens Hay4qHOrO colepKaHHs MporpaMMbl TernsoBble DJIeKTpPHYECKHE CTaHIHH H 3Hepre-
THYECKHE CHCTEMBI: 000pyA0BaHHe, PEXKHMbI H Ka4eCTBO YIIPaBJICHHs

JoueHt kadeapst DHEPreTHKH, K.T.H.,
JOTIEHT M.M. CynranoB

(DOMKHOCTS, YHeHAS CTENeHb, YYEHOEe 3BaHHE) { flélll'{ﬂcb) (pacumgpoBKa NOANHCH)
PYKOBOJIHTGJ'IB OﬁpEIBOBaTEJTBHOﬁ nporpaMmbl 3KCIIJIyaTaIIHﬂ H YIOPaBJIEHHC PEXHMaMH 3JIEKTpPO-
SHEPIreTHYCCKHUX CHCTEM

JoueHT Kadeapsl DHEPreTHKH, K.T.H.,
JOLEHT E.I'. 3enuna

—

.
(IOJBKHOCTS, Y4EHAS CTENEHE, YUCHOE 3BAHHE) (n@hﬂﬁb) (pactundposka noanucu)

PyKoBOIMTEIE HAYYHOTO COAEPKAHUS [TPOrpaMMbl DKCILTyaTalHsl H YIIPABICHHE PEXKUMAMH JIEK-
TPOIHEPreTHIECKHX CHCTEM

Jonent kadeapsl DHEPreTHKH, K.T.H., .
JIOLIEHT W E.I'. 3eanna
(OMKHOCTE, Y4eHad CTETNeHb, YMEHOe 3BAHHE) (noAnucs) (pacumdpoBka NoaANKMCH)

PykoBomurens oOpa3zoBarensHOH HporpaMMmbl JDHEPro-, pecypcocOepelkeHHe W SKOJIOrHyeckas
6e30MacHOCTE MPOMBIILICHHBIX IPEeIIPHITHI

r

[Tpodeccop kadenprr DHEpPreTHKH, /
JI.T.H., TOUEHT / M.C. UBanaunkuii

/ 1
4
(HOMHKHOCTD, Yy4eHas CTeTNeHb, y4eHOe 3BaHHe) /" (HoanHCs) (pacmmpoBka nozamnick)

PyxoBoauTens HayuyHOTrO coepXKaHHs HpOI‘paMMC!-%epI'O-, pecypcocOepeKeHHE B 3KOJIOTHIECKas
0e3011acHOCTh MPOMBILLIEHHBIX IPEAIPHATHIH

IIpodeccop kadenpb IHepreTHkHy,
JI.T.H., JOIEHT M.C. UBarunkuii

(IOKHOCTD, Y4EHas CTENeHb, yUeHoe 3BaHNne) Cm;u(y/) (paciunppoBKa NOATTHCH)

PykoBoauTtens oOpazoBaTebHON MPOrpaMMbl ABTOMATH3HPOBAHHBIE CHCTEMBI YIIPaBlIeHUs 00BeK-
TaMH TeIUIOHEPTeTHKH —

HouenT xadenpsr DHEpreTHKH, K.T.H., ~
JOIEHT W.A. Bonasipes

(IOMKHOCTE, YMEHAA CTENEeHE, YMEHOE 3BaHHE) (rmoanucs) (pacmmdporka NOANKCH)



PyKOBOIHUTENE HAYYHOTO COINCPIKAHHUS MPOrpaMMbl ABTOMATH3HPOBAHHBIC CHCTEMBI YIpPaBICHHS
00BEKTaMH TEMJIOIHEPreTHKH ; S

JouenT kadenpsl DHepreTHKH, K.T.H.,
JIOLIEHT WN.A. bonggpipes

(MOIKHOCTB, yHeHas CTENEHb, YHEHOE 3BaHHE) (noamuce) (pacmmndporka noanucu)

COI'/TACOBAHO: P
W.o. 3aBenyromero kadenpoi /'é/
DHepreTHKH i M.C. UBanuikmit

(nazeanue kadenpnbr) (l]ﬂ%;-’) (paciHdpoBKa MoANKHCH)

o



1. HEJIN U 3AJIAYU OCBOEHUSA AU CIIUIIJINHBI

Leab ocBOeHUs] AUCHUILINHBI. 3ydeHne OCHOBHBIX (DU3MUECKUX 3aKOHOB M MEXaHHU3MOB IPOIECCOB B KOHJIEHCUPOBAHHOM COCTOSIHMH BEIECTBA.
Pacmmpenue HaydHO-TEXHHYECKOTO KPYyro3opa.

3agayamMy IMCHUILIMHBI SIBJISIOTCSH:

—  OCBOEHHE COBPEMEHHBIX MPEACTABICHUI O CTPOCHUH M CBOMCTBAX TEJ B TBEPAOM U KHUIKOM COCTOSHHH;

—  NpUOOpPETEHHE HABBIKOB OIICHKH POJIM OCHOBHBIX (PM3MUECKHUX MPOIECCOB MPH IKCILTyaTallil MaTEPHAIOB B KOHJCHCUPOBAHHOM COCTOSIHUU U HU3-

eI U3 HUX;

—  (dopMHUpOBaHHE MTUPOKOTO HAYTHO-TEXHUIECKOTO KPYTro30pa.

dopmupyembie 'y 00ydaroImerocs KOMIETEHIIUN U 3alUIaHHPOBAHHBIC Pe3yabTaThl 00y4eHUsl TI0 JAWCIHILINHE, COOTHECEHHBIE ¢ MHIMKATOPAMH
NOCTHKEHHUS KOMIIETEeHIHI:

Koa u HanMeHOBaHMe KOMITETEHIUU Koa u HanMeHOBaHHe HHAMKATOPA JOCTHIKEH U 3amjiaHuPOBaHHbIE Pe3yJIbTATHI 00yYeHHsI
KOMIeTeHIHH

[TK-1 CnocoGen ydacTBOBaTh B cOOpe 1 3HAThb:
aHaJIM3€ UCXOAHBIX JIaHHBIX IS IPOEKTUPO- — OCHOBBI CTPOCHHS M CBOHCTB TBEPABIX TEII,
BaHUs HYHEProoObEKTOB, MPOBEJACHUH pacyue- — TEIUIOBbIE U 3JIEKTPUYECKHE CBOMCTBA TBEPIBIX
TOB U YKCIIEPUMEHTOB B COOTBETCTBUU C TH- T€J, OCHOBBI 30HHON TEOPUH KPUCTAIIOB.
MOBBIMH METOJMKAMU U CPEIACTBAMH aBTO- [TK-1.1. OcymecTBasieT cOOp U aHAIH3 UCXO/T- — OCHOBHBIE TIOHSTUSA O CBEPXIPOBOMISIIEM CO-
MaTH3alu1, 00pabOTKON MOTyUYEHHBIX Pe- HBIX JAHHBIX IS UCCIICIOBAHMS SHEPTOO0O0BEK- CTOSIHUH BeIlecTBa
3yJIbTaTOB, COOJIIO/IEHUU TIPOU3BOJCTBEHHON | TOB yMeThb:
U 9KOJIOTUYECKOH 0€30MacHOCTH, yIpaBiie- — MPOBOJUTH OCHOBHBIE HKCIEPUMEHTHI 110 aHAJIH-
HUU, SKCIUTyaTaluu, 00CIy>KUBaHUH, J0- 3y KayecTBa UCCIIe1yeMbIX MaTepUaoB.
BOJKE ITPOLECCOB U PECMOHTE TEXHOJIOTHUYC- — aHATU3UPOBATh PE3YJbTAThl HAOMIOJCHUN U JKC-
CKOT0 000py10BaHUS HIEPUMEHTOB.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO
Jucuurrza 6azupyeTcs Ha ypoBHE OakanaBpuara.
Pe3ynbrarhl 00y4ueHMs, MOIYYEHHbIE IPU OCBOEHUU IUCUUIUIMHBI, HEOOXOAUMBI MPU BHIMIOJIHEHUU BBITYCKHON KBaNU(UKAIIMOHHONW PaboTHI.



3. CTPYKTYPA U COAEP) KAHUE /IUCIHUIITINHBI
3.1. CTrpykTypa IMCHHILIHHBI
OO01mmas TpyI0eMKOCTh JUCIUTUIMHBI COCTaBIIsIeT 3 3a4eTHRIX enuHuIl, 108 qacoB.

Pa3nen muciuninHeL.

Pacnipenenenue TpynoeMKoCTH paszena (B yacax) 1o BUIaM

CopepxaHue caMOCTOSATEIbHON pa-

« é? o, N
Ne | ®opma pOMeKYTOUHOH arre- | 2 & o g y4e6HOI paboThI y 00TBI ‘)
n/m cTanun 5= & 2 KonTtakTHas cp | Komr (c YKaBaHHehéITp;l :I:IT[O];I?IIG/}II\I/(S mom. 5.1 u
QO M
(no cemecmpam) m g O | Jlex | IIp | JIaG | KIIP | UKKII | T1IA poIb
I/I3y"-I€HI/Ie TCOPETUYCCKOT'0 MaTcpraia
OCHOBBI CTPOCHHUS U CBOMCTB .9- -47. . 4-34, )
. P o4 3 4 B 4 B B B 16 B [51]6;:Tp 9-16,22-47. [2] ctp. 4-34. [3] c1p
TBEPABIX TEJ -01.
[ToaroroBka k 1a60PATOPHBIM 3aHSATHSIM.
o N3ydenne TeopeTHIeCKOro MaTepuana
, | TemIoBEIe CBOMCTBA TBEPABIX 8 3| 2| - | - - - - 6 — | [1] ctp. 47-49. [2] ctp. 89-112. [3] c1p.
el 76-89.
N3ydenne TeopeTHIeCKOro MaTepuana
3 | DieKTpOHHAs TEOPHs METAIIOB 17 3 3 — 8 — — — 6 — [910];? 51-59. 2] erp. 144-130. [3] ctp.
HOHFOTOBK& K J'Ia60paTOpHI)IM 3aHATUSAM.
I/I3yquI/Ie TCOPETUYCCKOI'0 MaTepuaia
OCHOBBI 30HHOH TEOPUU TOJTY- [1] ctp. 95-123. [2] cTp. 113-140. [4] cTp.
4 13 3 3 - 4 - - - 6 -
MIPOBOTHUKOB. 22-68.
HOHFOTOBK& K J'Ia60paTOpHI)IM 3aHATUSAM.
Wzyyenne Teoperuueckoro Marepuanall]
5 | CBepxnpoBOMMOCTH 10 304 -] - - - - 6 | cip. 231-250. [2] etp. 177-192.
6 | Drzamen 36 3 B _ B B _ 2.5 _ 335 gmaMeH MIPOBOJUTCA B yCTHOU (hopMe 10
NJICTaM COTJIACHO IMPOTrpaMME DK3aMEHaA
Hmozo 108 16 — 16 — — 2,5 40 33,5

[Ipumeyanue: Jlexk — nexumu; [Ip — mpakTudeckue 3aHsTus; Jlab — maGoparopusie pabotsl; KIIP — ayauTopHbIE KOHCYJIBTAlMM MO KYPCOBBIM IPOEK-
tam/padortam; MKKII — nnauBuayansHble KOHCYJIBTAIIUMH 110 KYpCOBBIM IpoekTaM/padoram; [TA — npomexyrounas arrecrauusi; CP — camocTosiTenbHas pa-
0oTa cTy/eHTa.




3.2. Kpatkoe coaep:xaHue pa3ieioB
3 cemecTp
1. OcHogvl cmpoenus u ceoticms meepovlx mej

Buaesl cBsizeil B KOHIEHCUPOBAHHBIX cpeaax. Kpucramimdeckas pemierka. ['pynmbl
cummerpun. Pemerku  bpase. I[lnoTrHoymakoBaHHblE  CTPYKTYpbl. CTpPYKTYpHBIE — THIIBI
kpuctaumaeckux (a3, Krnaccudukanmss nedexktoB B Kpuctamuiax. TodedHble aeQeKThl B
kpuctamiax. Jucnokauuu. ['paHuiibl 3epeH B KpUcTaiiax. MeToAbl MOJIy4eHUs] HAHOCTPYKTYPHBIX
MaTepuanioB. AMOpGHbIE METAUTMYECKHUE CTUIaBbl. MeXaHN4YeCKrne CBOHCTBAa METAJIIIOB

2. Tennosvle ceoticmea meepovlx mei

KBaHTOBBIC NpenCcTaBICHUS O TEIUIOBBIX KOJICOAHMSIX aTOMOB B peIIeTKe. TermoéMKoCTh
TBEpAbIX Ten. Kiaccuueckas wmonenb. Mogens OuHmrelina. Mogens JlebGas. TemoBoe
pacmmpenne KpucTauioB. Juddy3us B TBEpAbIX Teax.

3. DnnekmpoHHas meopus Memajiios

[IpoBoHMKHN 3yEeKTpUUECKOro Toka. Kiaccuueckas 3JIE€KTpOHHAas TEOpHUs IPOBOJUMOCTH
Hpyne. HeBbIposkIeHHBIE U BBIPOXKICHHBIE cUCTEMBbl. KBaHTOBasi TeOpUsi CBOOOIHBIX AJIEKTPOHOB.
Tenno-eMKOCTh 3JIEKTPOHHOTO Tas3a.

4. OcHo6bl 30HHOU MeopUU KPUCMALIL08

[lonsiTMe 0 NONYNpPOBOJHMKAX. MoJenpHble  NPEACTAaBICHHS O  IPOBOJUMOCTH
noJaynpoBoHUKOB. YpaBHenue lpéaunrepa mia kpucramia. [IpubnukeHHbIe METOIBI PELICHUS
ypaBHeHus llpénuurepa mns kpucramia. DHEPreTU4eCKUue 30Hbl. MeTallibl, MOJYIPOBOJHUKU U
JIADIIEKTPUKH.

5. Ceepxnposodumocniv

SIBnenue cBepxnpoBoauMOcTU. CBOIMCTBA CBEPXIIPOBOJAHUKOB. Teopusi CBEPXIPOBOAUMOCTH
bapnuna — Kynepa — Ilpuddepa. BricokoTemnepaTypHas cBepXmpoBOauMOCThb. [IpuMeHeHme
CBEPXIIPOBOJUMOCTH.

3.3. TeMbl NpaKkTHYECKUX 3aHATHI
[IpakTHueckue 3aHATHS y4€OHBIM IIAHOM HE MTPEIYCMOTPEHBI

3.4. Tembl 1a00paTOPHBIX PadoT
3 cemecTp
1. U3mepenue yaeapHOTo JIEKTPHIECKOTO COMMPOTUBIICHUSI HUXpoMa (4 yaca)
2. du3nKo-MeXaHUYECKHUE CBOMCTBA METaIOB (4 yaca)
3. UccnenoBanue  TemIepaTypHOMl  3aBUCHUMOCTH  CONPOTUBICHUS  METANIOB  H
MOJIYTIPOBOJTHUKOB (4 4aca)
4. IzamepeHune 2IeKTPUIECKON MPOYHOCTH TUAJIEKTPUKOB (4 Haca)

3.5.PTP
Tun PI'P: pacueTHOe 3a1aHue.
TeMaTuka pacyeTHbIX 3aJaHUI
®dusnuecKkue CBOMCTBA TBEPABIX TEIL.

3.6. TeMmaTnka KypcOBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBble IpoeKThl 1 KypcoBble paOOThI yU€OHBIM IJIAHOM HE IIPETYCMOTPEHBI



3.7. CooTBeTcTBHE Pa3/1€JI0B JUCHHUILUIMHBI U (POPMHUPYEMBIX B HUX KOMIIETEHIM I

3anaaHupoBaHHbIE PE3yNbTaThl 00yUeHHS TI0

Koner nunuka-

Howmep pazniena qucumiinHel (B COOTBETCTBHH C 11.3.1)

O11eHOYHOE CPENICTBO
JTUCIUIUINHE
TOpPOB 1 2 3 4 5 (TMIl 1 HAUMEHOBAHUE)
(B cooTBETCTBHH C pa3aeinom 1)
3HATh:
o Tect «OCHOBBI CTPOCHUS
OCHOBBI CTPOCHUS U CBOMCTB TBEPABIX TEI IK-1.1 X .
Y CBOHCTB TBEPJIBIX T
TEIUIOBBIC U JIEKTPUUYECKHE CBOMCTBA Tec «Temosrie CBOHCTBA
o TBEP/BIX TEI»
TBEPABIX TEJI, OCHOBBI 30HHON TEOPUU KPHU- IK-1.1 X X X
Tect «2neKTpoHHAas TeO-
CTaJIJIOB pus»
OCHOBHBIE ITOHATHUS O CBEPXIIPOBOIIIIEM K-1.1 X Tect «CBepxmpoBoau-
COCTOSIHUH BEIIIECTBa ) MOCTE)
yMeThb:
IIPOBOJAUTH OCHOBHBIE DKCIIEPUMEHTHI 110
Otyetsl M0 1abopaTop-
aHaJIM3y KauyeCTBA UCCIEAYEMbIX MaTepHa- MK-1.1 X X X
HBIM paboTam
JIOB
BeinonHenue u 3amura
AHAIM3UPOBATH PE3yIbTAThl HAOTIOACHHIA U MK-1.1 x x pacueTHOTO 3a1aHus «Pu-
3KCTIEPUMEHTOB ' 3MYECKHE CBOWCTBA TBEP-
JIBIX TEID)




4. KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE OLEHOYHBIE MATEPHUAJIbI
JJsA TEKYHIIEI'O KOHTPOJIA YCIHEBAEMOCTH W TIPOMEXYTOYHOU
ATTECTALIMH 11O JUCHUITJINHE

4.1. TekymumMii KOHTPOJIb YCIIEBAE€MOCTH 10 JUCHMILIIMHE:
3 cemecTp
TecTsl:
1. Tect «OCHOBBI CTPOEHMS M CBOMCTB TBEP/BIX TEI»
2. Tect «TennoBbie CBOMCTBA TBEPBIX TEI»
3. Tect «27EKTPOHHAs TEOPUS»
4. Tect «CBepXNpOBOIUMOCTb»
5. Otuetsl o 1a6OPaTOPHBIM padboTam
6. BeimosiHeHre U 3a11UTa pacyeTHOro 3a1anus «dDu3ndeckrne CBOMCTBA TBEPABIX TE»

4.2. lIpome:xxyTouHAas aTTECTANMSA MO JUCHUIUIMHE (YACTH AU CHUIINHBI):

3 cemecTp
DK3aMeH.
OHGHKa o AUCHUIUIMHE OHNpCACIACTCA B COOTBCTCTBHU C ITomoxxeaueM o GaJIJIbHO-
PEHUTHHTOBOM cucTeMme Iyt MarucTpantoB grmana HUY «M3U» B r. BomKCKOM 10 COBOKYITHO-
CTH pe3yJbTAaTOB TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U SK3aMEHALIMOHHON COCTABJISIFOLIEH.

B npuiioxeHne Kk JUIUIOMY BBIHOCHUTCS OLIEHKA 3a 3 CEMECTP.

Ipumeuyanue: OLeHOYHBIE MAaTEPUAIBI IO TUCIUIUIMHE MPUBEACHB B (DOHIEC OLEHOYHBIX
marepuasioB OITOIIL.

5. YYHEBHO-METOANYECKOE OBECIHEYEHHUE JUCIHUIIJINHBI
5.1 IleyaTHbIe U JIEKTPOHHbIE U3IAHMS:

1. Kynpkos, B. I'. ®u3nka KOHIEHCUPOBAHHOIO COCTOSIHUSA B 3JIEKTPOTEXHUUECKOM MaTepHa-
noBeneHuu: yued. mocooue / B. I'. Kynbkos. — CII6.: Jlans, 2017. — 272 c.: uin. — (Y4eOHUKHU 17151
By30B. CnenanbHas autepaTtypa). — ISBN 978-5-8114-2379-8: 910-80.

2. Enudanos, I'. Y. ®usuka tBepaoro tena [InexrporuHsiid pecypc] / I'. Y. Enudanos. — 4-¢
W31, CTep. — ONeKTpoH. TekcroBeie gaH. — CII6.: Jlamp, 2011 - URL:
http://e.lanbook.com/books/element.php?pll_1d=2023

3. MaryxuHn, B. JI. ®u3uka tBepaoro tena [ IIeKTpOHHBINA pecypc]: yuebHoe mocodue / B. JI.
Maryxun, B. JI. EpmakoB. — OmnektpoH. TekctoBble nmaH. — CII6.: Jlamp, 2010. — URL:
http://e.lanbook.com/books/element.php?pll_id=262

4. [llanmumoBa, K. B. ®u3uka nomynpoBoaHukoB [DnekrporHsiid pecypc]| / K. B. [Ilanumosa.
— 4-e wm3m., crep. — DnektpoH. TekctoBele pgan. — CII6.: Jlams, 2010. — URL:
http://e.lanbook.com/books/element.php?pll _1d=648

5.2 JIuneH3noHHOEe U CBOOOHO paCcCIpPOCTPaHsieMoe MPOrpaMMHoe odecrneyeHue:
Windows / Oneparonsslie cuctembl cemerictBa Linux; Office / Poccuiickuii makeT ohucHbIX
MIPOrpaMM.

55.3. UuTepHeT-pecypchl, BKIKWYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX U UH(OPMALMOHHbIE
CIPAaBOYHbIE CHCTEMBI:
Yuusepcurerckas nadopmarmorHas cuctema «POCCHS» https://uisrussia.msu.ru
CrpaBouHno-npaBoBas cucrema «["apant» http://www.garant.ru
baza gannbix Scopus https://www.scopus.com
[TopTan oTKpBITHIX TaHHBIX Poccuiickoii @enepanuu https://data.gov.ru



http://e.lanbook.com/books/element.php?pl1_id=2023
http://e.lanbook.com/books/element.php?pl1_id=262
http://e.lanbook.com/books/element.php?pl1_id=648
https://uisrussia.msu.ru/
http://www.garant.ru/
https://www.scopus.com/
https://data.gov.ru/

baza  oTkpeITBIX HOaHHBIX MwuHHCTEpCTBA TpyAa W COUMAIbHOM  3amuTel  P®
https://rosmintrud.ru/opendata

baza nannweix Hayunoti anextponnoi 6uommorekn eLIBRARY.RU https://elibrary.ru/

baza nanHbIX IpohecCHOHATBHBIX CTAHIAPTOB MUHHCTEPCTBA TPYa M COIUATBHOMN 3aIUThHI
P® http://profstandart.rosmintrud.ru/

ba3bl nanHbpIX MUHHCTEPCTBA SKOHOMUYECKOTO pa3Butust PO http://www.economy.gov.ru

baza otkpeIThIX maHHBIX PocuamonuTopunra http://www.fedsfm.ru/opendata

denepanbHas rocymaapcTBeHHass WH(popManuoHHas cucrema «HarmoHanpHas JIIEKTPOHHAS
oubnmoTeka» https://H30.pd

HanmonaneHelii noptain onnaitH ooydenus «OTkpbIToe oOpazoBanue» https://openedu.ru

OnektponHas 6a3a nanHbix «Polpred.com O630p CMUN» https:// www.polpred.com

Odunmanpaplii callT @enepalibHOTO areHTCTBA M0 TEXHUYECKOMY PEryIUpPOBAHUI0 U METPOJIO-
ruu http://protect.gost.ru/

OBbC UznatenscTBa «Jlaub» https://e.lanbook.com

OBbC «Ynuepcuterckas oubmuorexa Online» https://biblioclub.ru/

Onexrponnas 6ubnuoreka HTh MOU https://ntb.mpei.ru/e-library/index.php.

OBbC «KoncynpTanT cryaenta» https://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHbI

JleKIIMOHHBIE 3aHATHUS MPOBOJAATCS B YUYEOHBIX ayIUTOPHSX, CHAOKEHHBIX MYIbTUMEAUHHBIMU
CpeICcTBaMH I HHTEPAKTUBHOTO OOyYEHHs, 000PYIOBAHHBIX HATJISAHBIMH MTOCOOUSIMH, 000PY/10-
BaHUEM IS TI0Ka3a 00y4aroIuX MaTepHalioB, CPEACTBAMHU 3BYKOBOCIIPOU3BEIEHUS, JOCKOW aymu-
TOpHOM, 000pyZOBaHKEM JJIsl MPEACTABICHUS Mpe3eHTalui (IJIa3MeHHas MaHesb/IPOeKTop, Mep-
COHAJIbHBIA KOMITBIOTED).

JlaboparopHble 3aHATHS TPOBOASATCS B JIAOOPATOPUH KOHCTPYKLIMOHHOTO M AJIEKTPOTEXHUYE-
ckoro matepuanoseneHus. JlaboparopHoe o0opynoBaHHEe: U3MEPEHUSI TBEPAOCTH MO MeToAy bpu-
et THI-2M, usmepenue TBeproctu MmeramioB u ciuiaBoB UT 5010, mpubop miast usmepeHus
TBepaocTH 1o metony Poksemra UT-2140 TP, mukpockon ounokymsipasidi MBC-10; Mukpockorn
metayutorpaduueckuii arperatasiii EC METAM PB-22 - 2 mr.; Mmukpockon MHUM-7; kamepHas
BBICOKOTeMMIepaTypHas anekrporneus CHOJI-1,6.2,5.1/12; Pa3psiBHas mammaa MP-20M, ycTaHOB-
Ka Uil U3MEPEHUs] TeMIIEpaTypHOH 3aBUCHMOCTH COTIPOTUBIICHUSI METAJIOB U MOJIYIPOBOIHUKOB,
YCTaHOBKA I U3MEPEHUS JEKTPUUECKON MPOYHOCTH KHUJIKHUX JAUIIEKTPUKOB, YCTAHOBKA JIJISl U3-
MEpEHUs yJENBbHOTO CONMPOTHBIICHUS HUXpOoMa, pabodyee MECTO Uil COSIWHEHHS METalIOB METO-
JIOM TIaiiKu, Bechbl jabopaTtopHbie paBHoruieune BJIP-200, Bechr texnuueckue T-5000, craHOK
nuudoBanbHBI Metasinex; mkad BBITSKHONW, HAOOPHI 00pa3IOB YEPHBIX U IIBETHBIX METAIOB U
CIUIaBOB, IITAHTE€HUUPKYJb, MPOOUPKH, MEH3YPKH, MPEAMETHbIE CTEeKIa, 3aKHMbl, 00pa3ibl A
pa3pbIBHON MaIlIMHBI, 00pa3Iibl A1 TEPMUUYECKONH 00pabOTKH.


https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://%d0%bd%d1%8d%d0%b1.%d1%80%d1%84/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://e.lanbook.com/
https://biblioclub.ru/
https://ntb.mpei.ru/e-library/index.php
https://www.studentlibrary.ru/

Ipuio:xkenune A

BAJJIBHO-PEUTUHTOBAS CTPYKTYPA JJUCHUTLJIUHBI

dusuka KOHIACHCUPOBAHHOT'O COCTOAHUA

(Ha3BaHHE IUCLUIIINHBI)

3 cemecTp

Hepeqem, KOHTPOJIbHBIX MePOHpHHTI/Iﬁ TEKYIICT0 KOHTPOJIA YCIIEBAEMOCTH MO TUCHUIIJINHE!

KM-1 Tect «OCHOBBI CTPOEHMSI U CBOMCTB TBEPBIX TEI

KM-2 Tect «TermnoBble CBOMCTBA TBEPABIX TE»

KM-3 Tect «OnekTpoHHas TEOPUSI»

KM-4  Tect «CBepXnpoOBOIUMOCTbY

KM-5  JlaboparopHas pabota «/3mMepeHne yaenbHOro 3JIeKTPHUECKOT0 COPOTUBICHUSI HUXpOMa

KM-6  Jlaboparopnas paboTa «DHU3HMKO-MEXaHNYECKUE CBOMCTBA METAJIOB)

KM-7  JlaboparopHas pabota« MccnenoBanue TeMnepaTypHoil 3aBUCUMOCTH COIIPOTHBIICHUS Me-
TaJJIOB U MOJIYIPOBOAHUKOBY

KM-8  JlaboparopHas pabota «/3mMepeHne 3eKTpUIeCcKOr MPOUYHOCTH TUAIICKTPUKOB

KM-9 BrinosiHeHue u 3anura pacueTHOro 3aaaHus «PrU3nyecKue CBOMCTBA TBEPIBIX TE»

Bua npoMekyTo4HOI aTTecTalMM — SK3aMEH.

TpynoemMKkoCTh TUCIUIIMHBI = 3 3.€.

Ne Pasnen quCIUIInHbBL Hnnexc KM-1 [KM-2 |KM-3 [KM-4 |KM-5 [KM-6 |KM-7 |[KM-8 |KM-9 |Dx3amen
pas. KM:
1 OCHOBBI CTPOEHHSI M CBOICTB n N n n N
TBEPJIbIX TEJ
) TemmoBeie CBOICTBA  TBEPBIX N N N
Tel
3 DNeKTpOHHAs TEOPHUS METAJIIOB . N N
4 OCHOBBI 30HHOW TEOpPUM MONTY- N N
MTPOBOTHUKOB
5 CBepXIpoBOIUMOCTh N N
MunumManbHbIi 0amn 3a KM 3 3 3 3 5 5 5 5 8 20
MaxkcuManbsHbIi 0aiut 3a KM 12 40
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Bouxkekuii 2023



OrieHOYHBIE MaTEPHUANBI 110 AUCIMILINHE MPEJHA3HAYCHBI IS OLICHKH: JOCTHKEHUS 00ydaro-
IIUMUCS 3aITAHUPOBAHHBIX PE3YJIbTaTOB O0YUYEHUS MO TUCHUILIIMHE, 3Tarna (GOPMUPOBAHMS 3arljia-
HUPOBAHHBIX KOMIIETEHIIMI ¥ YPOBHS OCBOCHHMS TUCIIUTUIMHBI

O1ieHOUHBIE MaTepUalibl MO IUCIUIUIMHE BKJIIOYAIOT OIEHOYHBIE CPEACTBA JJISI MPOBEICHUS
MEPOTIPUATHIA TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalluu

OrneHOYHBIEC CPEICTBA JIJIsl OLICHKH 3alUIAaHUPOBAHHBIX PE3yJbTaTOB O0yUCHHS IO JUCITUTUIHHE,
COOTHECEHHBIX C MHAMKATOPAMH JIOCTHKEHUSI KOMITETCHIIN:

Konp! magukaTo-

O1eHoYHOE CPEACTBO
POB TOCTI>KEHUS

3armaHupOBaHHBIC PE3YIILTATHI 00YICHUS

1O AUCHUIIUHE (TMI 1 HAUMEHOBAHME)
KOMIIETCHIIUU
3HaTh:
N Tect «OCHOBBI CTPOEHUS U CBOICTB
OCHOBBI CTPOCHHUS U CBOMCTB TBEPABIX TEJ IK-1.1

TBEPABIX TEI»
Tect «TemnnoBble CBONCTBA TBEPIBIX
IIK-1.1 TE»

Tect «DneKTpOHHAS TEOPUS»

TCIJIOBBIC U DJICKTPUICCKUEC CBOIiCcTBa TBEPABIX TCI,
OCHOBBI 30HHOM TCOPUHN KPUCTAJITIOB

OCHOBHBIC TIOHATHUS O CBEPXIIPOBOAAIICM COCTOSIHUN

IK-1.1 Tect «CBepXnpOBOAUMOCTE
BEIIECTBA.
YMmers:
MPOBOJUTH OCHOBHBIE SKCIIEPUMEHTHI [0 aHATTU3Y K-1.1 OTueTH 110 NABOPATOPHHIM PaBoTam

Ka9€CTBa NUCCICAYCMBIX MAaTCPHUATIOB

BBhIIOTHEHHE U 3aIMTa PACYCTHOTO
TIK-1.1 3ananus Pu3ndecKkne cBOMCTBA
TBEPIBIX TEJ

AHATM3UPOBATH PE3YIbTATH HAOMIOICHUN U IKCITe-
PUMEHTOB

Coaeprxanue oneHO4YHbIX cpeacTB. Illkana u kpuTepun oneHUBaAHUA

Tect «OCHOBBI CTPOCHHS U CBOMCTB TBEPABIX TeJ»
Tect coctout U3 7 BompocoB. BpeMst BeimosiHEHUS 15 MUHYT.
IIpumep BapuanTa Tecra.

1. Buasl MeKaTOMHBIX CBSI3€H 10 YOBIBAHUIO SHEPTUU:

a) KOBaJICHTHAs, MOHHAs, METAJZTHYECKas, BOJOPOAHAS, BaH-/Iep-BaabCoBa.
0) BaH-/Iep-BaaIbCOBA, BOJIOPOAHAS, METAILUTUYECKAs, HOHHAS, KOBAJICHTHASI.
B) KOBaJICHTHAs, METAJUTMYECKas, BOJAOPOIHAsI, HOHHAs, BaH-/IeP-BaaIbCOBa.
') BOJIOpPOJHAsl, MOHHAs, KOBAJICHTHAs1, BaH-Jep-BaallbCOBA, METaJUIMUECKasl.

2. DHepruew cBsA3M aToMa B KpUCTaJlIe Ha3bIBACTCS

a) SHEeprusl BHYTPEHHUX JIEKTPOHHBIX 00070YEK aToMa.

0) PHeprus BAJICHTHBIX AJIEKTPOHOB aTOMA.

B) paboTa, HeoOXoauMasl IJIsl yIaJieH!s aToMa U3 KpHucTasia.
T') yaeNnbHas TEeTyIoTa MJIaBJIeHHs.

3. CxomnpKo Bcero penieTok bpase cylecTByeT B KpUCTANIMYECKUX CTPYKTYpax?
a) 12

0) 16.

B) 32.

r)7.

4. IlocrosinHoM ManenyHra Ha3bIBaeTCA. ..

2
a) MHOXHTEITh 0L B BBIPA’KEHNN YHEPTHUH CBA3M HOHHOTO KpUCTAIIA [/ — — ¢ . B exp| — r
4me  r p

0



2
6) MHOKHTENb B B BHIPOXKEHUH SHEPTHHU CBS3M HOHHOTO KpUCTaia {J — — ¢ 4 p exp| — r

B) MHOKUTEIb A B BEIPQXKEHUU SHEPruM cBsa3u Ban-nep-Baanbca {7 (r) = _% + Bexp| — r

I‘) BCJIMYHHA p BO BCCX MPUBCACHHBIX BBIPAKCHUAX

5. K n10THOYynIakoBaHHBIM CTPYKTYPaM OTHOCSITCSL. ..

a) OLIK, terparonansHas u ['TIY pemerku

6) 'LIK u I'TTY pemetku

B) 0a30LIEHTPUPOBAaHHAs TETPadApHUECcKasi 1 MOHOKJIMHHAS PEIIETKU
r) OLK u TpuKIMHHAS pEIIETKH

6. K nuHeiHbIM nedexTaM B KpUCTaIE OTHOCSTCH. ..
a) BaKaHCHH

0) rpaHUILIbI 3epeH

B) TIOPHI

') TUCIOKAIIUHI

7. K kakoMy THNY pemIeTKH OTHOCUTCS M300pakeHHasl dJIeMEHTap-
ssyerka’?

a) OLIK
0) 'K
B) TE€TparoHaJIbHas
r) I'T1y

HO pe3ym,TaTaM TGCTI/IpOBaHI/I}I BBICTABJISICTCA .
— 5 6aytoB, eciiv MPaBUWJILHO BHITIOJIHEHO 7 3a7aHUM.
— 4 6amna, eciiv MPaBUJILHO BHITIOJHEHO 6 3a7aHus;
— 3 Gaya, eciiv MPaBUIILHO BBITIONHEHO 4-5 3a1aHui;

Tecr «TennoBeie CBOICTBA TBEPABIX TEI»
Tect coctout U3 7 BompocoB. BpeMmst BeimosiHeHUs 15 MUHYT.

IIpumep BapuanTa Tecra.

1. Temnepatypotii Jlebast Ha3pIBaeTcs

Has

a) TeMIiepaTypa, mpu KOTOpOoi BO30YKIEHBI BCE YaCTOTHI KOJeOaHUH aTOMOB B KpPHCTAILJIE IO MaK-

CUMaJILHON
0) Temrieparypa rnepexojia MeTauia B CBEPXIPOBOSINEE COCTOSTHIE
B) TeMIiepaTypa rnepexojaa GpeppoMarHeTuka B mapaMarHeTuk

T') TeMIIeparypa, px KOTOPOH MPOUCXOIUT MOTMMOp(HOE MpeBpalieHue

2. Koaddunuent nuHeiiHOTO 1 00bEMHOTO PACIIMPEHUH CBS3aHBI KaK

a) B =3p' o) p=p' B) B=2p' r) p=3p"

3. Ilpu o4eHb HU3KUX TEMIEpPATypax TEMJIOEMKOCTh PEIIETKH IPONOPLIHUOHATIbHA

a)T
6) T
B) I°

') OT TEMIIEpaTyphbl HE 3aBUCUT



4. 3aBHCUMOCTh 00BEMA OT TEMITEPaTyphl BEIpaKkaeTcst GopMyon
a) V =V,(1-BA?) 6) V=V,(1+3BAr)
B) V =V,B(l1+ At) )V =V,1+pBA?)

5. B xitaccuueckol TeOpUHU TEIIOEMKOCTH SHEPTUsSL OJHOTIO OCHWILIATOPA
a) HE 3aBHCHUT OT TeMIIEpaTyphl.

0) 3aBUCHUT OT TeMIIepaTyphl.

B) MOXET 3aBUCETh, @ MOKET U HE 3aBUCETh OT TEMIIEPATypBhI.

I') OIPENEINIIETCs CKOPOCThIO HAarpeBa KpucTaslia.

6. CpenHsist SHEPTHsl OHOTO OCUMIUIATOpa B Mojienu Jlebast TerIoeMKOCTH TBEP/IbIX TeJl paBHA
a) (E)=kT 6) (E)=3kT
= %o r) €= %o

exp(hw/kT) -1 exp(ho, /kT)+1

B) €

7. ®opmyna rononra u IItu 1is TEII0EMKOCTH UMEET BU

127 (1Y 3RTT?
a) C=-"" gl ~— 6)U="—"—
5 10, 507
2 Oy /T
B) C =3R r)C=3R(®Ej ¢
T (eG)E/T _1)2

ITo pe3ynbpTaram TECTUPOBAHUS BBICTABIISIETCS:
— 5 6aioB, €cIu MPaBUILHO BBITIOIHEHO 7 3aaHHIA.
— 4 Gana, eciiy MPaBUIILHO BBITIONHEHO 6 3aaHNUS;
— 3 Gaia, eciiy MPaBUIIBLHO BBITIONHEHO 4-5 3a1aHmii;

TecT «JIEKTPOHHAA TEOPH D)

Tect coctout u3 7 Bonpocos. BpeMms BbimoaHeHus 15 MUHYT.
[Ipumep BapuaHTa Tecra.

1. Yto takoe sueprus Gepmu?

a) SHEprus OJHOT'O JIEKTPOHA.

0) SHeprus NepBOro Bo30YyKAEHHOTO COCTOSIHHS aTOMa.
B) DHEPIUs OTPHIBA JIEKTPOHA OT aTOMA.

I') XUMHYECKHI TTOTSHIIHAJ DJIEKTPOHHON MOJICHCTEMBI.

2. Kakoit pyHKkImeit pacrpeeieHus OMMCHIBAIOTCS JIEKTPOHBI IPOBOIUMOCTH B METAILIS

1
V= E—lE V- E—E
exp(kTFj +1 exp(kTFj -1
E _ £
B) f:Aexp(—ij r) f_AeXp(kT)

3. lpeiidoBoii CKOPOCTHIO AIEKTPOHOB B METaJIIE HA3bIBACTCS



a) CKOpPOCTh TEIUIOBOTO JIBUYKEHUS JIEKTPOHOB

0) ycpeaHeHHasi CKOPOCTh HAIIPABJIEHHOTO JIBUYKEHUS SJIEKTPOHOB

B) CyMMapHasi CKOPOCTb TEIUIOBOTO U HAIIPaBJIEHHOT'O IBUKEHUS JJIEKTPOHOB
') CKOPOCTh 3JIEKTPOHA HEMOCPEACTBEHHO Cpa3y Mocie paccessHus Ha nedekre

4. DnexTpudecKas MpOBOIUMOCTh YBEIMYHBACTCS B IIOCIICA0BATEILHOCTH
a) ’ene30, CBUHEIl, cepedpo, HUXPOM. 0) Melb. JKene30, ATFOMUHMNA, 30J10TO.
B) cepeOpo, aIFOMUHUH, JKeJIe30, HUXPOM. T') HUXPOM, JKeJe30, ATFOMUHUM, cepedpo.

5. HUucnom JlopeHiia Ha3bIBa€TCsl OTHOIIEHUE

a) KO3 PHUIMEHTA FIEKTPOIIPOBOIHOCTH K KOI(D(HUIIMEHTY TETIONPOBOAHOCTH

0) k03 dunHeHTa TEMIOMPOBOAHOCTH K KOIPGUIIMEHTY JICKTPOIIPOBOTHOCTH

B) KO3 (UIHEHTa TEIUIONPOBOJHOCTH K YICIBHOMY 3JIEKTPUYECKOMY COTNPOTUBIICHUIO
) K03 UIMEHTA dTEKTPOTPOBOTHOCTH K TEMIIEpaType

A A
. v
Er E E Er E
a o 6
6.
Pacnipenenenne ®epmu-/{upaka n3o0paxeHO Ha PUCYHKE
a) (a). 0) (0). B) (8). r) Ha aTux prcyHkax oHa He H300pakeHa.

7. IlepeHoc 3apsiia B MeTajax

a) COMPOBOXKIAETCS IEPEHOCOM aTOMOB MeTalljia.

0) He MPUBOJMT K MEPEHOCY AaTOMOB METajia

B) OCYILIECTBIISIETCS 3a CUET ABM)KEHUS HOHOB METaa.
F) OCYHICCTBJIACTCA 3a CHCT ABUIKCHUSA NOHOB IIPUMECH.

HO pe3ym,TaTaM TGCTI/IpOBaHI/I}I BBICTABJISICTCA .
— 5 6ayoB, eciiv MPaBUIILHO BHITIOJIHEHO 7 3a1aHU.
— 4 Ganna, eciiv MPaBWJILHO BHITIOJIHEHO 6 3a7aHus;
— 3 Gaya, eciiv MPaBUIILHO BBITIONHEHO 4-5 3a1aHui;

Tect «CBepXnpoBOAUMOCTbY»

Tect coctout u3 6 Bonpocos. BpeMms BbimoiaHeHus 15 MUHYT.
IIpumep BapuaHTa TecTa.

1. DddhexTom MeiicHepa B CBEpXITPOBOTHUKAX HA3BIBAETCS

a) MOJIHOE BBITECHEHUE MAarHUTHOTO TOJISI U3 CBEPXIPOBOJIHUKA

0) KBaHTOBaHWE MarHUTHOTO IMOTOKA B CBEPXIPOBOIHUKAX 2 poJa

B) HYJIEBOE AJIEKTPUYECKOE COMPOTUBIICHUE CBEPXITPOBOIHHIKA

') CBEPXIPOBOIAIINI TOK MOXKET MPOTEKATh B OTCYTCTBUE AJIEKTPUUECKOTO MOJISL Uepe3 3a30p Mex-
Iy IByMsI CBEpXIPOBOIHUKAMH, 3aII0OJTHEHHBIN TUAJIEKTPUKOM

2. KynepoBckoil mapoil Ha3bIBaeTCA
a) KOHTaKT JBYX Pa3HOPOJHBIX METAJIJIOB



0) aBa AIIEKTPOHA, CBA3aHHBIE AJIEKTPOH-(POHOHHBIM B3aUMOJICHCTBHUEM C HYJIEBBIM OOIINUM CIIMHOM
B) BaKaHCHS U PSIJIOM PACIOJIOKEHHBIN MPUMECHBIH aTOM
') HOpMaJibHasi U CBEPXIPOBOASIIAs (a3a B CBEPXIPOBOIHHUKE 2 posia

3. Ilpu xakux TeMmreparypax HacTymaeT BHICOKOTEMIIEpAaTypHas CBEPXIIPOBOAMMOCTh MCCIEA0BaH-
HBIX CBEPXITPOBOIHUKOB?

a) pU TEMIIepaTypax B HECKOJIbKO coTeH KenbBUH.

0) mpu TeMIiepaTypax TUIaBJICHUs] 00Pa3IoB.

B) IIPU TEMIIEPATYPE OIKUKCHHUS TEITHSL.

T) IpU TeMIIepaTypax B HECKOJIbKO JeciITKOB KenbBuH.

4. U3oTonmueckuii 23(HeKT 3aKmrovaeTcs B TO, 4YTO

a) BEJIMYMHA yJIeTHHOU JIEKTPHUECKON MPOBOAMMOCTH OOpPATHO MPOIOPIUOHAIbHA KOPHIO U3 Mac-
CBI M30TOTIA JAHHOTO BEIIECTBA.

0) He Bce M30TOIBI IAHHOTO BEIIECTBA CIIOCOOHBI MEPEXOUTH B CBEPXIPOBOASIIEE COCTOSIHHE.

B) paIMOAKTHBHBIC NU30TOIBI B CBEPXIPOBO/ISIIEE COCTOSIHHE HE TTEPEXOIAT.

') BeIMYMHA KPUTHYECKON TeMIepaTypsl mepexoaa oOpaTHO MPOMOPIIMOHATbFHA KOPHIO M3 MacCChI
M30TOIa JAHHOTO BEIIECTBA.

5. I[IpoHMKaeT 11 MarHUTHOE TIOJIE B 00BEM CBEPXIPOBOAHMKA 2 poaa?
a) HEe MPOHUKAET.

0) MOJTHOCTHIO TPOHUKAET.

B) MPOHUKAET B BUJE TOHKMX aOPHUKOCOBCKHX BUXPEH.

T') MPOHUKAET TOJHKO B TIOBEPXHOCTHBIN CIIOH.

6. [lepexon MeTasia B CBEpXIIPOBOISIIECE COCTOSTHUE B MATHUTHOM TTOJIE SIBIISIETCSI
a) (ha30BBIM IIEPEX0I0M MEPBOTO POJA.

0) pa3oBBIM TIEPEXOAOM BTOPOTO poja.

B) ()a30BBIM [IEPEXOI0M TPETHETO POA.

r) (ha30BBIM MIEPEXOIOM IUIABIICHHSI AIIEKTPOHHON TIOJICHCTEMBI.

ITo pe3ynpTaram TECTUPOBAHUS BHICTABIISIETCS:
— 5 6aioB, eciu MPaBUILHO BBITIONHEHO 6 33 aHUIA.
— 4 Gana, eciiy MPaBUIILHO BBITIONHEHO 5 3aaHHUS;
— 3 Gaya, ecyiv MPaBUIILHO BBITIOJNHEHO 3-4 3a1aHus;



PacuerHoe 3agaHue «AHAJIU3 IHATPAMMBbI COCTOSHUSA CILJIABOB»
[Ipumep pacueTHOTO 3a1aHHUs.

JTIMATPAMMA COCTOAHUA CUCTEMbI
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MIOCTPOUTH KPUBBIE OXJIAXKICHUS U ONPEACTUTH XapakTep (Ha30BbIX U
CTPYKTYPHBIX IIPEBpAICHHIA

5. B cmnase Il mpu Temnepatype 1600°C onpenenuts Ga3oBblii COCTaB, XUMUUYECKUN COCTaB
KXo (ha3bl M UX KOJIMYECTBEHHOE COOTHOLICHHE

el o



3a BBINMOJIHEHUE PACUETHOIO 3a/IaHHS BBICTABIISIETCS:
— 12 GamnoB, eciu MpaBUIIHLHO BBITTOTHEHO HE MeHee 90% 3amanunid.
— 10-11 6amnoB, ecnu MpaBUILHO BBITOIHEHO HEe MeHee 70% 3amanuii;
— 8 GayioB, eciy MPaBUIIHHO BHITIOTHEHO He MeHee 50% 3amaHuid.

BrinosiHeHue U 3a1MTa J1a00PaTOPHBIX PadoT

Padora 1. «A3MepeHue y1eJIbHOI0 3J1eKTPHYECKOTr0 CONPOTUBIEHUS HUXPOMA»

KoHTposbHbIE BOPOCH

1. BriBecTu TeMIepaTypHyIO 3aBUCUMOCTb YJ€IbHOTO COMPOTUBIICHUS METaJLIA.

2. BoiBecTH TeMiiepaTypHYIO 3aBUCUMOCTD YI€JIbHOTO COMPOTUBIICHUS MOJIYIIPOBOIHUKA.

3. Uro Ha3bIBaeTCA TeMIepaTypHbIM K03 duimeHToM conpoTuBieHus? BripakeHue 1isi pacuera
COTPOTHUBIICHUS MeTaJljIa PU €ro HarpeBaHUM OT HEKOTOPOIl HAYaIbHON TeMIIepaTyphl.

4. Onucarsb MPUYIHUHBI CYIICCTBOBAHUA SJICKTPUYICCKOT'O COIIPOTUBJICHHUA B MCTAJLJIAX.

5 OnucaTh MEXaHU3M MMPOBOAMMOCTH B TIOJTYIIPOBOTHUKAX.

6. Onucarh MEXaHU3M BO3HUKHOBEHUS OHCPICTUYCCKHX 30H B IMOJIYIIPOBOJHUKCE.

7. OnucaTh METOIUKY U3MEPEHUs TeMIIepaTypHbIX 3aBUCUMOCTEN COMPOTHUBIICHUS METajia U Io-
JIyIIPOBOJHUKA.

Pabora 2. «®Pu3uK0-MeXaHMYeCKHe CBOMCTBA MaTepPHAJIOB)
KoHTposbHbIE BOPOCH

1. Onucats nuarpaMMy pacTsDKEHHUS U €€ XapaKTEPHbIE TOUKH.

2. Onucarb METOAUKY U3MEPEHHS TBEPOCTH 110 bpuHeto.

3. ®opmyna 3akoHa ['yka yepe3 MEXaHMUECKOE HaINpPSKEHUE.

4. OnucaTh AUCIOKAIIMOHHBIA MEXaHU3M IUIACTUYECKOHN AedopMaIiuu.

Patora 3. «McciienoBanue TeMnepaTypHoil 3aBUCMMOCTH CONPOTHBJIEHUS] METAJJIOB M TOJIY-
NMPOBOJHUKOB)

1. BeiBecTH TeminepaTypHyI0 3aBUCUMOCTD yI€JIbHOTO COMPOTUBIICHUS METaa.

2. BeiBecTH TeMIiepaTypHYIO 3aBUCUMOCTD YI€JIbHOTO COIPOTUBIICHHUS MTOJIYIIPOBOIHUKA.

3. Yrto Ha3pIBaeTCs TEMNEepaTypHbIM Ko puiimenTom conpoTuiieHus? BeipaxkeHnue s pacuera
COIIPOTHUBIICHUs METAJIJIA IIPU €r0 HATPEBAaHUU OT HEKOTOPOM HAa4aJIbHOW TEMIIEpaTyphl.

4. Onucath TPUYUHBI CYIIECTBOBAHMSI SJIEKTPUUECKOTO COMTPOTUBIEHUS B METaJlIax.

5 OnucaTth MEXaHU3M ITPOBOAMMOCTH B MOJIYIPOBOJHUKAX.

6. Onucarb MEXaHNU3M BO3HUKHOBEHUS YJHEPTeTUUECKUX 30H B MOJIYIPOBOIHUKE.

7. Onucath MCTOAHUKY U3MCPCHUA TCMIICPATYPHBIX 3aBUCHUMOCTEN COIIPOTUBJICHUA METAaJlJIa U I10-
JYTPOBOIHUKA.

Padora 4. «3mepeHune 3j1eKTPUYECKOI MPOYHOCTH JUITEKTPUKOB)

1. Yto Takoe >neKTpuyeckas mpoyHocTh? OnucaTh MEXaHU3MbI IPOOOS KHUIKUX TUIICKTPUKOB.
2. Onucath MeXaHU3MBI IPOOOS TBEPIBIX TUIICKTPUKOB.

3. OnucaTh MEXaHU3MBI AJIEKTPOTEIUIOBOTO IPOOOS TBEPABIX AUIIEKTPHKOB.

4. Onucarb MEXaHU3MBI JIEKTPOXUMHUYECKOTO MPOO0s TBEPABIX TUIICKTPUKOB.

5. OnucaTh MEXaHNW3MBI IOBEPXHOCTHOTO MPOOO0S TBEPABIX JUIIEKTPUKOB.

[To pe3ynbpTaTram 3aIUThl KaX101 1a00paTOpHOI pabOThHI BHICTABIISAETCS:

— 7 6amioB, ecnu JabopaTopHasi paboTa BBITIOJIHEHA BEPHO, TPAaMOTHO 0(OpMIICHA, TaHbI Tpa-
BUJIbHBIE OTBETHI HA KOHTPOJIbHBIE BOIPOCHI;

— 6 O6amioB, ecnu nabopaTopHast paboTa BBIIOJIHEHA BEpHO, TPAMOTHO OQOpMIIEHA, HO MPH
OTBETaX Ha KOHTPOJIbHBIE BOTPOCHI OBLIH JOIMYIIEHB! OITHOKH, WIIK OBbUIM MOTPEIIHOCTH TIPU
BBITIOJITHEHUH W Oo(hopMIiIeHHH JabopaTOpHON pabOTHI, HO Ha KOHTPOJIbHBIE BONPOCH OBLIN
JIaHbI IPaBUIIbHBIE OTBETHI.



— 5 Gamnos, ecnu abopatopHas paboTta Obljia BHIIOJIHEHA C MOTPELIHOCTSIMH U IPU OTBETaxX
Ha KOHTPOJIbHBIE BOIIPOCHI OBLIU TOMYLIEHBI OIINOKH.

IIpomexyTouHAsl ATTECTALMSA
2 cemecTp
JK3aMeH

9K3aMeHaHHOHHBII>'I OUJIET BKIIIOYAET JABa TCOPETUUCCKUX BOIIPOCA U MMPAKTHUIECKOE 3aJaHUC.

JK3aMeHANIMOHHBbIE BONPOCHI

. Bunpl cBd3eli B KOHJIEHCUPOBaHHBIX cpenax. KoBajgeHTHas CBA3b.

. Bupl cBd3el B KOHAEHCUPOBaHHBIX cpenax. NoHHas CBS3b.

. Bunpl cBs3eli B KOHIGHCUPOBAHHBIX cpenax. Metaiuinueckas cBsizb. BogopoiHas CBs3b
. Buzsl cBs3elt B KoHIeHCUpOBaHHBIX cpeaax. Cesizb Ban-aep-Baainbca.

. Kpucrannuueckas pemerka. MHANIMPOBaHKE Y3JI0B. HAITPABICHHUI U TIIIOCKOCTEH.

. I'pynniel cummerpun. Pemerku bpase.

. [ImoTHOYnakOBaHHBIE CTPYKTYpHI.

. CTpyKTypHBI€ THIIBI KPUCTAIUTHUECKUX (a3.

. Kimaccudukanus nedexkroB B KpucTayiax.

. Toueunsie neeKTH B KpUCTAILIAX.

. Jucnokanuu B KpucTaiax.

. I'panu1ibl 36peH B KpUCTAIIIAX.

. OCHOBHBIE IPEJICTABJICHUS O TETJIOBBIX KOJIEOaHUSIX aTOMOB B perieTke. DOHOHBI.

. TemmoémkocTh TBEPABIX Teu. Kitaccuueckas Mmoziens.

. TemnoémkocTh TBEPABIX Te. Moaenb DUHINTEIHA.

. Tennmoémkocthb TBEPABIX Ten. Mozens [lebast.

. TermoBoe pacmMpeHne KpucTauioB.

. Kitaccuueckas anekTpoHHast Teopusi mpoBoauMocTH Jpyne.

. HeBBIpOKI€HHBIE U BBIPOXKIAECHHBIE CHCTEMBI.

. KBantoBas Teopusi CBOOOIHBIX AIEKTPOHOB.

. TennoemMKoCTh JIEKTPOHHOIO ra3a.

. [lonsaTre o nonynpoBogHUKax. MoelbHbIE IPEICTABICHUS O TPOBOIUMOCTH MOJIYIIPOBOIHHU-
KOB.

23. YpaBuenue Ulpénunrepa ans kpucrauia.

24. IlpubmmxeHHbIe METOIBI pemeHust ypaBueHus [lpénunarepa nis kpucrasmia.

25. DHepreTu4ecKue 30Hbl B KpUCTAIIIaX.

26. MeTauibl, TOTYMPOBOJHUKH U TUIJICKTPUKUA. DHEPTETUIECKHE 30HBI B COOCTBEHHBIX U TIPH-
MECHBIX MOJYINPOBOJIHHUKAX.

27. KoHlleHTpalsl HOCUTENEN 3apsaa B MOJTYyNPOBOIHUKAX.

28. TemnepaTypHas 3aBUCUMOCTb MOJABUKHOCTH HOCUTENEH 3apsiaa U MPOBOAUMOCTH MOJTYIPOBO/I-
HUKOB.

29. neanbHblil AMaMarHeTU3M CBEPXITPOBOJHUKOB.

30. SIBnenne cBepxmpoBoauMocTd. M3oronndeckuii 3 pexr.

31. U3MeHeHune TemI0EMKOCTH MPU CBEPXIPOBOIAIIEM MEPEXOJIE.

32. KBaHTOBaHM€ MarHUTHOTO MOTOKA B CBEPXITPOBOJHUKAX.

33. Dddexror Jxo3edcoHa.

34. Teopus cBepxnpoBogumocTtu bapauna — Kymnepa — llpuddepa.

35. BeicokoTemneparypHasi CBEpXIIPOBOIUMOCTb.
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I[IpumMepsl IK3aMEeHANMOHHBIX 33/1a4

1. Haiiti mnoTHOCTh P KpucTaiia HeoHa (npu 20 K), eciau n3BeCTHO, YTO pelIeTKa rpaHEeleHTpU-
poBaHHasi KyOu4eckoii CHHTOHUU. [loCTOSIHHASI @ pelIeTKu MpU TOH ke Temreparype pasHa (0,452
HM.

2. BBIUKCANUTD JJIMHY BOJIHBI PEHTTEHOBCKUX Jy4eil, KOTOphIE OTPakatoTCs BO BTOPOM IMOPSIIKE OT

cucteMsl miockocteit (100) kpuctamna NaCl o yrioM ckombxenns 0 =17°22',

3. a-Xene3zo npu temneparype Hmxke 910°C umeer OLK crpykrypy (a = 2,86 - IO_IOM). [Ipu
temriepatype cBbitiie 910°C a-xene3o mepexoauT B -Moau(UKAINIO a-Kene30, mpruodpetas ['TIK

-10
crpykrypy (a =3,56 107" m). Kak u3MeHUTCS IUIIOTHOCTB XKeJ€3a B yKa3aHHOM NPEBpaIleHun?
4. Y xpucrammueckoro cuibBruHa (KCI), UMeEOIEero CTpykTypy THIA XJIOpUIa HATpusl, MOCTOSH-

-10
Has pemerkn pasHa 6,29 -107 " M. OneHNTh TUIOTHOCTH 3TOTO BENIECTBA, €CIIM MOJISIpHAs Macca
-2
ero pasua 7,455 -107"Kr/MoJib

. 3 3
5. InotHoCcTh Memu, umetoteit I'TIK pemerky, pasua 8,96 -10° ke / m” . Beruuciauts 00beM dite-
MEHTapHOW SYEHKH W aTOMHBIA paguyc Uil 3TOM KPUCTAIUIMYECKON CTPYKTYphl. CKOJIBKO aTOMOB

3
COJIepKUTCS B 00BeEME, paBHOM 1 .1~ ?

IIo pe3yjibTaTaM OTBCTA HA S5K3aMCHEC BBICTABJIAACTCA:

— 36-40 GamioB, ecny MPaBWJIBHO BBHITIOJHEHO MPAKTUYECKOE 3aJaHue, U MPU OTBETE Ha BO-
MPOCHI 9K3aMEHAI[MOHHOr0 OUjIeTa U Ha JOTOJHUTEIbHBIE BOMPOCH 00yUaromuiics mokasa,
YTO BJIaJICeT MAaTEPUAIOM H3yYCHHOH JAUCIUIUINHBI, CBOOOIHO MPUMEHSET CBOU 3HAHUS JJIs
O0OBSCHEHHS PA3TMYHBIX (PAKTOB WJIU PEIICHUS 3a/1a4;

— 26-35, ecnu MpaBUJIBHO BBHITIOJIHEHO MPAKTUYECKOE 3a/1aHUE WIIM B HEM JONYIIEHO He Ooiee
OJHON OMIMOKH, KOTOpast ObUIa CaMOCTOSITETILHO UCIIPAaBICHa 00yYarOIUMCs, U MIPH OTBETE
Ha BONPOCHI 9K3aMEHAI[MOHHOTO OuJieTa W Ha JOIMOJIHUTEIbHBIE BOMPOCHl 00YyYaromuiics
JIOTTYCKAeT HETPYObIe OIUOKH;

— 20-25 6annoB, eciy B BBHITIOJIHEHHOM MPAKTHYECKOM 3aJaHUU JIOMYIIECHBI TPpyOble OMMOKH,
KOTOpBIE 3aT€M HCIpaBIeHbl 00y4aIOMUMCS MPU YYACTHH dK3aMEHATOpa WM NMPAKTUYECKOE
3aJjaHie HE BBHITIOJHEHO B MOJHOM 00BeMe, HO O0yYaroIUiCs CMOT JOBECTH pEIIeHUE 10
KOHIIAa MPU y4acTHM SK3aMEHATOpa, U B OTBETaX Ha BOIPOCHI 3K3aMEHAI[MOHHOTO Oujera
JIOTYIIIEHBI OIIHOKH;

— 0 GamioB, eciiu MPaKTUYECKOE 3aJjaHKe HE BBHITIOJHEHO WUJIM HE JaHbl OTBETHI HA BOMPOCHI K-
3aMEHAIMOHHOTO OWJIeTa U He BBITIOJHEHBI KpUTepuH 1j1s kareropun 20-25 6amios.

OrneHKa Mo TUCIUIIIMHE OMpeaessaeTcs B cooTBEeTCTBUM C [lonokeHneM o OaIbHO-pEHTHHTOBOM
cucreMe st MaructpanToB ¢mimana HUY «MOU» B 1. BoimkckoM 10 COBOKYITHOCTH pe3yJIbTaToOB
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U SK3aMEHAIIMOHHON COCTABIISIIOICH.

B 3aBrCcHMOCTH OT KoJIM4YecTBa 0aJIIoB 3a JUCHUIITIMHY BBICTaBJIACTCA:

Ouenka KosnuecTBo 0a/110B
OIICHKA 5 («OTIMYHOY) 90 — 100 6amtoB
oleHka 4 («xoporo) 76 — 89 GamioB
O1IeHKa 3 («yJIOBIETBOPUTEIHHO) 60 — 75 Gamnos
OIeHKa 2 («HEYIOBIECTBOPUTEIHHO) 0 — 59 6ammoB
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