MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.0.15

(unoexc OoucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHHUITJINHBI

KoHcTpyKIIHOHHOE MaTepHaIOBedeHUEe

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HAIPABJICHUIO TIOJITOTOBKH
13.03.02 DnexTposHEePreTUKa U JIEKTPOTEXHUKA

HaIpaBICHHOCTH (PO HIIH)
DnekTpocHabXkeHue

dopma 00ydeHus: ouHast
I'on Habopa: 2020
O6mas Tpynoemkocts: 3 3E

Pacnpeneﬂeﬂue JaCoB JUCHUILIMHBI IO CeMeCTPpamM

Cemectp 2

®opma KOHTPOJISA 3auer Hroro
Buj zansaruii
Jlexknuu 18 18
JlabopaTopHbie 18 18
[IpakTrueckue - -
PykoBojicTBO: KypcoBble paboTh! (mpoekTsl) / PI'P - -
IIpomexxyTouHas arrecranus 0,25 0,25
KonTaktHas pabora 36,25 36,25
CamocrosiTenpHas pabora 71,75 71,75
KoHnTpoib - -
Hroro 108 108




Pabouyto mporpamMmy cocTaBuiI(H):
npodeccop, a.1.H., Kiiepmos I'.B.

(OoadicHOCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

JOLICHT, KauauaatT ¢us.-mar. Hayk, [lormosa JI.W.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

7 OtcyrcrByer

Penensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiana
HAarpaBJIeHUS TOATOTOBKU
13.03.02 DnexTpoIHEpreTHKa U ANEKTPOTEXHUKA

Cpok neiicTBus padoueil mporpaMMsbl AMCUMIIMHBI 10 «31» aBrycra 2024 r.

COI'JTACOBAHO

3aBenyrouuii kadeapoit
«ONEeKTPOCHAOKEHHNE U ANEKTPOTEXHUKA

« _» 20 B.B. BaxHuHa
(noonucy) (U.0. Damunus)

YTBEPXIEHO

Ha 3acenannu xadenpsr «HanoTexHogoruu , MaTepraioBeICHUE U MEXaHUKAY

(nmpotokoun 3acenanust Ne 1 ot «30» aBrycra 2019 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

[lenp OCBOEGHMS OUCUUIUIMHBI - [O3HAaHUE TMPUPOABI U CBOMCTB MaTEpHAJIOB,
3aKOHOMEPHOCTEW UX M3MEHEHUS MPU BO3JICHCTBUN Pa3IHMUHBIX (DAKTOPOB, TEIIOBBIX, XHMUYECKHX,
MEXaHUYECKHUX, IEKTPOMArHUTHBIX U PAIMOAKTUBHBIX; a TAKKE 1aTh IPEACTABICHUE O B3aMMOCBSI3H
MEX/y COCTaBOM, CTPOSHUEM U CBOWCTBAMH KOHCTPYKIIMOHHBIX MaT€pPHAJIOB U CIIOCO0aX MpUIAaHUS
0COOBIX CBOMCTB MaTepuaiam Jiisl ux 3((HEeKTUBHOMN SKCIUTyaTalluu.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHAs JUCIUILIMHA!
«Duzukay.

HI/ICHI/IHHI/IHLI " MMPAKTHUKH, JJId KOTOPBIX OCBOCHHC ,HaHHOﬁ JUCHUITIIMHBI HeO6XO,Z[I/IMO KakK

MMpEAICCTBYIOIICEC: « SHGKTpOTCXHI/I‘leCKI/IC MaTCpHraibl», ((9HeKTqueCKHe MAalIWuHBI»,
«be3omacHoCTh KU3HECACATCIBHOCTHU Y, «9 KCILTyaTalusa CHUCTEM 3JIGKTpOCHEI6)KCHI/I$I »,
((QHSKTPOTGXH OJIOTHUYCCKUC YCTAHOBKU», ((Hp CAAUIIIIOMHAs ITPAKTHUKA».

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmMupyemsbie U HNuagukaropsl
KOHTPOJIHpYeMble AOCTHKEHUS I[Inanupyemble pe3yJibTaThI
KOMIIeTeHIINH KOMIIeTeHIH i o0yueHust
(K01 1 HAUMEHOBaHUE) (K0J1 1 HAMEHOBaHUE)
Crocoben ucnonmb30Bath | OIK-4.1 JleMoHcTpupyer | SHATh: OCHOBHBIE KITaCCHI
CBOICTBa 3HaHue obnacTeii COBPEMEHHBIX KOHCTPYKITHOHHBIX
KOHCTPYKLIMOHHBIX U IIPUMEHEHHUSI, CBOICTB, MaTepHajoB, CTPOEHUE MAaTEPUAIIOB,
AIIEKTPOTEXHUIECKUX XapAaKTEPUCTHK U METOJ0B | CBOWCTBA M MX XapaKTEPHCTHKH,
MaTepHalioB B pacyeTax FICCIIEIOBAHNUS METO/IbI UCCIIEI0BAHUS
apaMeTPOB U PEKUMOB KOHCTPYKLIMOHHBIX KOHCTPYKIIMOHHBIX MaTE€pPHaJIOB.
00BEKTOB 5 MaTepuasoB, BHIOUpAET YMeTh: BEIOMpaTh KOHCTPYKIIMOHHBIE
PO eCcCHOHANBHOM KOHCTPYKLIMOHHBIE MaTepuaibl B COOTBETCTBUU C
ACATCIBHOCTH MaTepHajbl B COOTBETCTBUU | TpeOYEeMbIMH XapaKTEpUCTUKAMU ISt
(OIIK-4). ¢ TpeOyeMbIMH UCIIOJIb30BaHUs B 007acTH
XapaKTepUCTHKAMU JIJIS poeCCHOHATTLHOMN IeATEILHOCTH,
UCIIOJIb30BAHUS B O0JIACTH | ONPEAENIATh UX CTPYKTYPY H
npodeccroHanbHOM XapaKTEPUCTHKH CBOICTB.
JeSTeIbHOCTH
Brnanets: HaBBIKAMU UCIIOJIB30BAHUS
CBOMCTB MarepHajoB U UX
XapaKTepUCTHK, METOI0B
WCCIIEIOBAHMSI KOHCTPYKITHOHHBIX
MaTepHAaJIOB B pacyeTax ImapameTpoB
U PEKUMOB OOBEKTOB
npoeCcCUOHATBHOM 1eATETbHOCTH.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Bug . KOHTPOJIs
Moayanb . HaumeHoBaHHe TeM 3aHATHH Oo0bem,
(pazzen) yueOHoM (yaeBHoii paBoTbI) Cemectp u. banabl | UHTEpakTUB, 4. | (HAMMeHOBaHUeE
padoThI OLICHOYHOI' 0
cpeacTna)
Moayis 1. Jlek. ATOMHO-KPUCTAJUIMYECKOE CTPOCHUE U 2 2 2 Bomnpocs! k 3auety
Crpoenue nedeKThl KPUCTAUINYECKOTO CTPOCHUS Nol-4
KpUCTATIIIMYCCKUX METAaJIJIOB.
T Jlab AHaJIN3 KPUCTAJUTMYECKOTO CTPOCHHUS. 2 2 10 KommekT 3amanumii k
Kpucrannuzanus .1
ZITT)I; ?(I;;;gljl Jlex. TepMOI[I/IHaMVI/IquKI/Ie OCHOBBI (Pa30BBIX 2 2 2 Bompocs! k 3auery
06pPa3OBAHIS. npeBpaiuenuil. Kpucrainuzanus u ee srarbl Nel2-15
Kpussle TammaHa.
JIa6. Ananus nuarpaMm cocrosinus. [loctpoenune 2 2 10 KoMIuiekT 3aganuii k
JMarpamMm COCTOSIHHUSI METOJIOM n.p.2
TEPMHUYECKOT0 aHAJIN3A.
Jlexk. ®a3sl B crutaBax. OCHOBHBIE THUIIBI 2 2 Bormpocs! k 3auery
JIAarpaMM COCTOSIHUS. Nel6-20
JIab. HccnenoBanue CTpyKTyphl YII€pOAUCTHIX 2 2 10 2 Kommnekr 3aganunii k
CTaJIell B PABHOBECHOM COCTOSIHUHM METOJIOM n.p.3
MUKpOAHaJIN3a.
Monyas 2. JIexk. DKcIepruMeHTaTbHBIE 3aKOHOMEPHOCTH 2 2 Bompockr k 3auety
Mexannueckue rutacTuueckon aedopmarun. GakTopbl Ne5-8
CBOWCTBA YIIPOYHEHHS.
MaTCpHaJIOB J1a0. HcnpiTanue oOpas3IioB Ha OJTHOOCHOE 2 2 10 KomMruiexT 3aganuii k
pactspkeHne. OnpeneneHne MEXaHNYECKUX n.p.4
XapaKTePUCTHK MPOYHOCTH, MJIACTUYHOCTH,
YIPYTOCTH.
Jlek. Knaccn(bnxaunﬂ Y BUbI MEXaHUYCCKUX 2 2 2 Bonpoc]ﬂ K 3a4ery

HCIIBITAHU: CTaTUYCCKUEC, THMHAMHYCCKHUC,
YCTAJIOCTHBIC.

NeO-11




®opMbI TEKYLIETO

Bug . KOHTPOJIs
Monyab . HaumeHoBaHue TeM 3aHATHI Oo0bem,
(pazzen) y4eOHoii (yaeBHoii paBoTbI) Cemectp u. Baauabl | UaTepakTuB, 4. | (HaMMEHOBaHHE
padoThI OLICHOYHOI' 0
cpeacTna)
J1ab. Onpenenenue yaapHOH BA3KOCTH MaTepuaia u 2 2 10 2 KommekT 3aganmii K
TeMIIEpaTyphl BSI3KO-XPYIKOTO Iepexo/a. 1.0.5
Mopymu 1,2 T1A IIpomMexxyTouHas arrecrauus 2 0,25
Momyns 3. Jlex. I[TpeBpaliieHus B CTAISX MPH OXJIAXKICHHH. 2 2 Bormpocs! k 3agery
Tepmuueckas JunarpaMma U30TEPMUYECKOTO IPEBPALIEHUS Ne21,23,26.
o0OpaboTka cranei aycrenuta. Knmaccuduxanms BuaoB
Y CINIAaBOB TEPMHUYECKOH 00pabOTKH 110 HA3HAYCHHUIO.
J1ab. OTKUT U HOpMATTU3AIHS YTIICPOIUCTOM CTaTH 2 2 10 KomMmuiekT 3aganuii K
1.p.6
Jlex. 3akanka 0e3 HoMMMOPQHBIX U ¢ TOTUMOPHHBIMH 2 2 2 Bomnpocs! k 3auery
npeBpameHussMu . OcoOOEHHOCTH M KHHETHKA No22.24
MapTEHCUTHOI'O IIPEBPAILCHUS.
JIa0. 3aKaika yriepoaucToOi W JIETMPOBAHHON CTallH. 2 2 10 KomMrutekt 3aianuii K
Bnusiane — konmyecTBa  yriepojga  Ha n.p.7
TBEPAOCTH 3aKaJIEHHON YIIIEPOAUCTOM CTaIU
Jlex. Crapenue u ornyck. CTaquiiHOCTh MPOIIECCOB 2 2 Bomnpocs! k 3auery
pacnaja nepechleHHbIX paCTBOPOB. No25
J1ab. OTmycK yriaepoaucToi CTaH. 2 2 10 KommekT 3amannii k
1.p.8
Mopnyns 4. JIek. KOHCTpYKIIMOHHBIE IIBETHBIC METAJITBI H 2 2 2 Bomnpocsr k 3auety
Knaccugukanms cruiaBbl. CTaly U CIIaBBI ¢ 0COOBIMU No29-39
KOHCTPYKI[MOHHBIX (bU3NUECKUMH CBOHCTBAMH.
MATCPHAIIOB. Jla6. | BimsiHHE CTPYKTYpPBI METaJlIa HA BEJHYUHY 2 2 10 KomruiekT 3aanuii k
Crnaser ¢ YAEIBHOTO 3JIEKTPOCOIPOTUBIICHUS. 1.p.9
0COOBIMU

CBOICTBAMU.




®opMbI TEKYLIETO
Monyab Bun . HaumenoBaHue TeM 3aHATHI Oo0bem, KOHTpPOIA
yueOHoM . Cemectp banabl | UHTEpakTUB, 4. | (HAMMeHOBaHUeE
(pa3neun) (y4ueOHOM padoThI) q,
padoThI OLICHOYHOI' 0
cpeacTna)
Monaynu 1-4 [ToceniaeMocTh 2 10
bb
Mopynul-4 CP CamocTosTenpHast padoTa 1o U3y4eHHIO 2 71,75 Bormpocs! k 3auery
CTIEIATEHON JIUTEPATYPHI ¥ OPOPMIICHUIO Ne27,40-42.
71a00PaTOPHBIX PadoT.
Monynul-4 TH TecT UTOroBBIH 2 100 Hrorosoe
TECTUPOBAHUE
Hroro:; 108 100+100

Cxema pacdera UTOroBoro 6asa s ouHoi gopmel 00ydenus: (Texymmii peiiTuHr + Pe3yabTaTr HTOroBoro recrupopanus)/2+ bb.




5. O0pa3oBaTebHbIE TEXHOJIOTHU
[Ipu peanuzanyu JaHHOW AUCUMILTAHBI UCIIOIB3YIOTCS CIIEAYIOIINE TEXHOIOTUHU:

TexHosorust TpaIUIIMOHHOTO OOYUSHHS — MPEIaraeT TPAAUIHOHHYIO TOCIIEI0BATEIEHOCTD
U3y4eHHsI HOBOTO MaTepuaia, B popme JIeKIui, 17abopaTOpHBIX pabOT M CAMOCTOSTEILHON PabOThI

CTYACHTOB;
I/IH(bOpMaL[I/IOHHBIe TCXHOJIOTMUM — NOpCjiararoT HCIOJIb30BAHHUC KOMIIBIOTECpAa BO BpCMA

IIPOBEACHUA 3aHHTHﬁ, HaArpuMeEp, BU3BYAJIBHBIC JICKOHU C HCIIOJB30BAHUEM IIPE3CHTALIMOHHOI'O

MeTOJ1a O0yUeHUSI.
WHTepaKkTUBHBIC TEXHOJIOTUH — TUAJIOTOBOE 00YYEHHE, B X0JI€ KOTOPOTO OCYIIECTBIIACTCS

B3aUMOJICHICTBHE MEXAYy CTYISHTOM M TpenojaBareieM, JIU00 MeX1y CTyICHTaMH,
UCMOJIb30BaHUE MeToJa OOyuYeHHs «MO3TOBOM IUTYpPM», HCIOJb30BaHME HIIEMEHTOB
npoOJIeMHOTO 00y4YeHHS B BUE HAJIMYUS BOIMPOCOB MPOOIEMHOTO XapakTepa B J1JaOOpaTOPHBIX
pabotax U TpeOOBaHMH aHaM3a MOJYYEHHBIX PE3YyJIbTATOB C IOCIEAYIOLUIMM BBIBOJOM IIO
AKCIEPUMEHTAJIbHBIM U PACUETHBIM JIaHHBIM.

6. MeTOIlI/I‘leCKI/Ie YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI
MGTOI[I/I‘-I€CKI/IC pPeKOMCHAAIMKN CTYIACHTY H IMPpeIoaAaBaTciIt0 H3JI0OKCHBI B

METOJUYECKUX YKa3aHUSIX K 1a00paTOpPHBIM paboTaM:

1. YueOHOe nmocobue AJis BHIMOJHEHUS JTa0OPATOPHOTO IPAKTUKyMa 0 Kypcy
«MarepuanoBefeHUE» JJIsl TEXHUYECKUX HAIMPABICHUI MOJATOTOBKH
0akanaspos/ I'.B. KneBuos [u np.]. — TonbstTu: TI'Y, 2016.- 170 c.

7. OueHOYHBIE CPEACTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Cemectp Koa xoHTpO/IMpYyeMoOi KOMIEeTeHIUH HaunmeHnoBanue
(n1u ee yacTu) OLIEHOYHOI0 CPeACTBA
2 OIIK 4.1 Tecmosvie 3a0anus:NeNe 1-500
Bonpocwi k 3auemy Ne 1-42

7.2. TunoBble 3aJaHUs1 MM HHbIE MAaTePHAJIbl, HEO0X0AMMBIE VI TEKYIIero KOHTPOJIsA

7.2.1. KomiuiekT 3agannii Kk 1adoparopHoii padore Nel.

Tema: «THITBI KPUCTATUTMIECKUX PEIIETOK U X OCHOBHBIE XapaKTEPUCTHKID)
A) OpopMuUTh OTYET 1O TeMe J1JAbOPaTOPHON PaOOTHI.

b) BeimoaauTh 3amanus K 1abopaTopHOii padoTe.

1. 3apucosarts ocHoBHBIE TUTIEI KP. [TocunTtats 6a3uc u koopaunammonnoe yrcio s OLK u 'K
u I'TIY pemerok. Yka3aTh XapaKTepUCTUKH OCHOBHBIX TUIIOB KP.

BrimonHuTh rpadguueckue 3ajaHus:




2. IlmockocTh B KyOMYECKOM KpHCTAIJIE OTCEKAeT Ha KOOPIMHATHBIX OCAX OTPE3KH, PaBHBIC a; 2B;
c. OnpenenuTs Kpuctayuorpadguueckue naaekcsl miockoctu (hkl)?
3. TloctpoiiTe MPOCTPaHCTBEHHOE H300pakeHHE IUIOCKOCTEH (Ha mpuMepe KyOa), MMEIOIINX

kpucramnorpadudeckue uaaexcel (110); (111); (112); 321); (110); (1 11);(1 1 1).
4. OmnpenenuTe CUMBOJI HaMpaBleHUs, Tpoxoasiiero yepes Touku (0, B/3, ¢/3).
[TocTpoiiTe mpocTpaHCTBEHHOE M300pakeHUE CIIeayIoNX HanpasiaeHuid B kyoe [100]; [010];

[001]; [100]; [010]; [00 1 J; [110J; [101]; [0113; [111]; (1113 (1113 [ 13 (1 Tag (1 11];
(1130111352117 [311].

9]

B) Boinonnute 5 3agaHuii HTOroBOro TECTA.
Bapuanr 1 (u enie 10 BappaHTOB TECTOB)

1.Kakas pemerka 6osee miotHo ynakoana: ['IIK wmu I'TIY? [Touemy?
1. I'TTY, T.K. B Hel OOJIbIIIE aTOMOB;
2. I'IK, T.K. y HE€ MeHblIIe IePHO/]] PELIETKY;
3.IJI0THOCTD YIIaKOBKU OJJUHAKOBAs, T.K. OHU UMEIOT OJJUHAKOBOE KOOPIUHAIIMOHHOE YHCIIO.
2.Yem o0ycioBiieHa BBICOKAS 3JIEKTPOIPOBOIHOCTh METAILIIOB?
l.HannuueM 1eeKTOB KPUCTATITNYECKOTO CTPOCHUS;
2.HanmuyreM 0000MIECTBICHHBIX CBOOOIHBIX AIIEKTPOHOB;
3.KpUCTAIUTHYECKUM CTPOCHUEM MeTallja.
4. HanM4MeM BaKaHCUN B KPUCTAJUIMUECKOHN pelIeTKe
3. Beibepute cootBercTBytonme xapakrepuctuku A ['TK pemerku:
l.a=b=c; a=B=y=903; K=12;k=0,74
2.a=b=c; a£B=y=903; K=8;k=0,68
3.a=b#c; a=B#y; '=12;x=0,74
4. a=b#c; a=f#y; K=12;k=0,56
4. Yxaxute 0003HauUeHUS ITIOCKOCTH B MHAEKcax Musuiepa .

1. (1'10)
y 2.(101)
/ T 3.(011)
L

- e 4. (110)

. L

/’/,,«f’/ ,/
/
L/

5. Ykaxure WHnekcsl Musuiepa Juisi HalpaBJICHUs

YA 1. [112]
7(” 2. [221]
- 3. [212]

4. [121]




6.CBOIICTBO, 3aKiloyaromieecss B  HEOJHOPOJHOCTH CBOWCTB MaTepuajga B  Pa3IMYHBIX
KpUCTALIOrpapMueCKUX HAMPABICHUSIX, HA3bIBACTCA . . .

1. uzorponus

2. aHU30TPONUS

3. Tekcrypa

4. monmumophuzm

7.2.2. KoMIuieKT 3aiaHuii K JabopaTopHoii pab6ore Ne2

Tema: «Tepmuueckuil aHaaM3 CIUIaBOB. AHAJIN3 JUarpaMM COCTOSIHUS JBYXKOMIIOHEHTHBIX
CUCTEM»

A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) IToctpouth quarpammy COCTOSIHUS «OJIOBO-LIMHK» METOJIOM TEPMUYECKOTO aHAIM3a.
1. TTomyunTh CIIIaBbI ¢ YKa3aHHBIM COJIEP)KaHHEM LIMHKA M HarpeTh UX J0 pacllIaBICHUs.
2.0Xx71aauTh CIUIaBbl W 3aUKCHPOBATh TEMIIEPATYpPhI CIUIABOB MPH OXJIAXKICHUU udepe3 Kaxzipie 30

CeK.

3.ITocTpouTh TEPMUYECKUE KPUBBIE OXJIAKICHUS CIUIABOB U ONIPEACTHTH KPUTUIECKUE TOUKH (ha30BBIX
MpeBpaIicHuH.
3. IlocTpouTh AMAarpaMMy COCTOSIHUS «OJIOBO-LIMHK», YKa3aTh THII AWarpaMMbl COCTOSIHUS, HA3BaHUS
JUHUHN JuarpamMMsbl U (pa3oBble IPEBPAIEHNUs], COOTBETCTBYIOILUE JIUHUSAM JHAarpaMMBI.

B) BeimonHuTh MHIMBUYaIbHOE 3aJaHUE.

3apucoBatb, cO0JII0Oasi MacIuTad, J1aHHYIO BapUaHTOM JUarpamMMy COCTOSIHHSI U BBIIIOJHHUTH
cienyouiee:

a) YCTAaHOBUTH THII JAHHOM JIarpaMMBbl;

0) ompeneNnuTh CTPYKTYPHBIHA 1 (ha30BbI COCTaB BCEX 00JIacTel U OTPa3UTh ero
COOTBETCTBYIOLIMMH OYKBEHHbIMU 0003HAUCHUSIMU Ha JUarpaMMe;

B) OIPENETUTH MOJO0XKEHHE CIIJIaBa, JAaHHOTO BApUAHTOM, Ha IUarpaMMe COCTOSIHUS;

I) ONpeAeNIuTbh 4YHUCIO CTeneHed CcBOOOJABI CIlaBa B €ro KPUTHUYECKMX TOYKaX HB
TEMIIEPATYPHBIX HHTEpBaJIaX MEXAY KPUTHUECKUMHU TOUYKAMH 10 npaBuity ¢a3 ['md6ca u mocrpoutsb
KPHUBYIO OXJIKACHHSI 3TOrO CIIJIaBa B KOOPAMHATAX TEMIIEpAaTypa-BpeMs;

J1) ONpeAeNnuTh JUIs 3aJlaHHOM BapHaHTOM TEMIIEpaTypbl CIUlaBa cocTaB (a3 U BECOBOE
COOTHOIIIEHUE (a3;

€) OXapaKkTepU30BaTh CTPYKTYPY 3aJJaHHOTO CIUIaBa MPU KOMHATHOM TeMIepaType.

BapuanT 1 (1 enie 20 BapuaHTOB AUarpaMM COCTOSTHHS)
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I') BemmorHUTs S 3a/1aHKI HTOTOBOTO TECTA.

Bapuanr 1 (u eme 10 BapuaHTOB TECTOB)



1.Ha3zoBute TN criyiaBa, KOTOPOMY XapaKTepHa JaHHas KpUCTAJTIMYEcKasl pelieTka

1. TBepablil pacTBOp BHEAPEHUS.
2. TBepaplil pacTBOp 3aMEILICHUS.
3. XUMHUYECKOE COeMHEHHE.

4. MexaHuuyeckas CMeCh.

O —xoMroHesT A
@ —~«oMroHeHEm B

2.Kputndeckum 3apobIlieM Ha3bIBaeTCS
1. 3apossii TBepa0ii (hass
2. TaKOW 3apOIbIII, POCT KOTOPOTO COMPOBOXKAACTCS MOBBIIIIEHNEM dHeprun ['nboca.
3. 3apoJIbIIll CLIOCOOHBIH K POCTY.
4.xpucTajyinyecKkasl 4acTUIa IPUMECH.
3.IlpaBuno ¢a3 umeer BUJ ......

1.C =K+d-1.
2.C = O+K+1
3.C = ®-K+1
4.C =K-O+1

4.Yxaxwure (azbl, HaXOAAIIMECs B paBHOBeCUHU HA TMHUU JIE nmuarpaMMbl COCTOSTHHS

I 1.B + xxunxocTth
2. A+XKUIKOCTH
B 3.A+ B + xuaxocrts
4.A +B
o
il
B

5. KonmnuecTtBo TBep10#1 (ha3wl B ToUuke «b» crutaBa I 1o npaBuity OTpe3KOB ONpeaesisieTcs Kax. ..

el 1t LT 1A= 100%

[ T E be

a b\c\/ 2.4="¢x100%
ac
P 0

bc

1
:ﬂ 3.4= x100%
1 B a
4. 4=2%100%
bc

7.2.3. KomiuiekT 3axannii k jadoparopHoii padore Ne3.

Tema: «MUKpPOCKONMMYECKHUI aHAIN3 METAJIJIOB U CIUIaBOB. CTPyKTypa yriepoAuCTON CTalu B

PaBHOBECCHOM COCTOSAHU»

A) OopmuTh 0TUET 11O TEME J1A0OPATOPHOM PAOOTHI.
b) BemonHuTsh 3a1anus k 1abopatopHoil padore.



1.BeruepTuTh AuarpaMMy COCTOSTHUS JKEJI€30-YyIJIepo Ha pa3BepHyToM Jucte Oymaru. [Toctpouts
TepMudeckue kpuBble oxnaxaenus st craiei ¢ 0,3 %C; 0,8%C u 1%C c¢ ykazanuem (a3oBbIx
MPEBPAILICHUI U KOHEUHOU CTPYKTYPHI.

2.IIpoBecT MUKPOCKOMMYECKHH aHaim3 o0pa3uoB (5 mT.). OnpenenuTs MHUKPOCTPYKTYPHI H
3apUCOBAThH YCIOBHO CTPYKTYPY 03BTEKTOUIHBIX CIIABOB C PA3TUYHBIM KOJIMYECTBOM yriepona (3
1IT.), 3BTEKTOUHOI'O U 3a9BTEKTOMIHOIO CILIABOB.

3.0npenenuTh KOJIMYECTBO yriaepoaa B oopasmax qo3srekrouaHon cramu (I'OCT 1050-74).

4.Y cTaHOBUTH B3aUMOCBSI3b MEXY KOJIMYECTBOM YIJIEPOAA U MEXAHUUECKUMHU CBOMCTBAMHM CTajel,
MOCTPOUTH I'paUKH 1O JAaHHBIM Ta0. 1 (CpaBOYHBIC MATEPUAIIBI).

5. YCTaHOBUTH B3aUMOCBSI3b MEXKIY XMUMHYECKHUM COCTaBOM, CTPYKTYpOH M CBOMCTBAMH CTAJICH.
cenaTh BBIBOJL.

B) BeinonHuTh S 3a1aHM HTOTOBOTO TECTA.
Bapuanr 1 (1 ewte 12 BapraHTOB TECTOB)
1. Yro Takoe dhepput?
1) Xumudeckoe coeluHEHUE
2) Mexanuueckas cMech
3) TBepablii pacTBOP YIJIEpO/a B O-XKEIe3e
4) TBepblil pacTBOp yriiepojia B y->Kene3e
2. Kakyto ctpykTypy umeer ciuiaB ¢ coaepxkanuem 0,45 %C?
1) Ilepnut
2) ®epput + nepaur
3) ®eppur + HEMEHTUT BTOPUYHBII
4) ®epput + IEMEHTUT TPETUYHBII
5) ®eppur
3. Ilpu kaxoif TeMiepatype NpoucxoauT oopazoBanue nepiaura B criase 0,50 %C?
1) Jluaus PSK
2) JIuaus GSK
3) JIunus SE
4) JInnus PG
5) Jluaus PQ
4. Kax BBIMISAUT 1101 MUKPOCKOIIOM (eppuT?
1) B Buze cBeTnbIX 3epeH
2) B Busie TeMHBIX 3€peH
3) B Buzie cBETIION CETKM O IPpaHUIIAM 3€pEeH
4) B BuJie CBETIIBIX UIJI
5) B Buae cBETIIBIX MEJIKMX YaCTHIl IO TPaHULIAM 3€peH
5. Kaxkoit u3 crimaBoB Oy/1eT UMETh BBIIIE TUIACTUYHOCTH?
1) Cmnas 0,2 %C
2) Cnnas 0,45 %C
3) Crutas 0,8 %C
4) Cnnas 0,6 %C
5) Cruas 0,01 %C

7.2.4. KomiuiekT 3aiaHuii K JadopatopHoii padore Ne4.

Tema: «cnpiTanne oOpa3oB Ha pacTskeHue. OnpeaeneHne MEXaHHYECKUX XapaKTepUCTHK
MPOYHOCTHU U MIACTUYHOCTH»

A) OdbopmuTh OTUET IO TEME PAOOTHI.

b) BeimonuuTh 3aganus k 1adbopaTopHoii padore.
1.3apucoBarh JaHHYI0 BAPUAHTOM KPUBYIO PACTSKEHHS B KOOpAMHATaX «ycuinme [ - ymuiuHeHue
Al» v BHINONHUTE ClIEAYIOIIEE:



2. [IlpeoOpa3oBaThb B [uarpaMMy C OTHOCHUTENIbHBIMH KOOpIMHATaMU «HANpsOKEHHE O -
OTHOCHUTEJIbHAS teopManus & »;

3. o mpeobpa3oBaHHOI AUArpaMMe ONPENEIUTh CIIEAYIOIIUNE MEXaHUIECKUEXAPAKTEPUCTUKH: F -
MOJIyJIb YIIPYTOCTH, O, Wil O, - IPEET TEKYUECTH, O, - IPEJIEN IPOYHOCTH, O - OTHOCHTEILHOE

YIUIMHEHUE, a -CTaTUYECKYIO BA3KOCTh, D-MOy b MIIACTUYHOCTH.
Bapuanr 1 (1 ewte 9 BapuanToB quarpamMm pacTsDKEHUs )

BpaHT 1 (cmas A3)

12

Hrpyska, kH

0 2 4 6 8 10 12 14 16 18

YarmHeineg mm
B) Bemonuuth 5 3a1aHuii UTOrOBOTO TECTa.

Bapuanr 1 (u emte 10 BapraHTOB TECTOB)
1.VkaxuTe BIMsIHUE IPUMECEN HA MEXaHUYECKUE CBOKWCTBA KPUCTAJLIA IIPH TUIACTUYECKON
nedopmanuu:
1. CHMXXAIOT UCXOJHYIO MPOYHOCTD U MOBBINIAOT MNIACTUYHOCTD
2. yBEJIMYMBAIOT UCXOAHYIO IPOYHOCTh M CHUKAIOT TNIACTUYHOCTh
3. MPOYHOCTH U MJIACTUYHOCTH HE U3MEHAETCS
4. MOBBIIAIOT IPOYHOCTH U MJIACTUYHOCTD
2. IlpenenoM BBIHOCIMBOCTH Ha3bIBAIOT. ..
| .HampspKeHue, Ipyu KOTOPOM MaTepuall BbIIEPKUBAET 3aJaHHOE YHCIIO LIMKJIOB HArpy»KeHUs
2. HampspKEHWE, MpU KOTOPOM MaTepHuall BBIAEPKMBAET HEOIPAHWYEHHOE YHUCIIO ILHMKIIOB
Harpy>keHus
3. HampspKEHHeE, 110 JTOCTHKEHUE KOTOPOro IPOUCXOUT pa3pyLIeHUE

4. HampspKeHue, IpU KOTOPOM MaTepuall BBIIECPKUBACT MHUHUMAIBHOE YHCIIO LHKIJIOB
Harpy>XeHus

3.Ilpu ucnbITaHUK HA pacTsSHKEHHE 00pa3ell HATPY3WIU A0 HANPSHKEHUS G1, MOCJIE Yero HarpyskKy
CHsTM. Benmm4rHa OTHOCUTENBHOTO Y/UTHHEHUST 00pasiia (puc.) COCTaBIsAET:
1.20% 2. 8% 3.4% 4.2%



/ -
20 E(7)

4, HanmeeHI/Ie, COOTBCTCTBYIOICC MHHHUMAJIBHOMY HAIPSAXKCHUIO Ha IIOMAAKE TCEKYUCCTU
Ha3bIBAIOT...

1. yCTIOBHBIN TIpeIeNT TEKY4IeCTH
2. mpeeN MPOYHOCTH
3. ¢pusnueckuil npeaen TeKy4ecTu
4. monynp FOnra
5. BriOepuTe mpaBUIBHYIO IMOCIIECIOBATEILHOCTD 110 BO3PACTAHUIO BEITMYNH
1. oB; oT; OTIM
2.0T; Onm; OB
3. onm; OT; OB
4. onm; OB; OT

7.2.5. KomiuiekT 3aanuii k jadoparopHoii padore NeS.

Tema: «OnpeneneHue yaapHoOU BI3KOCTH MaTepUaIOB»

A) OpopMuUTh OTYET 1O TEME JT1a0OPaTOPHOU PabOTHI.

b) BrimonuuTh 3aaHus K 1a0opaTopHOii pabore.
1.IlpoBecTn ynapHbIe UCTIBITAHUS HA MU3MHO 00pa3lloB CTAIN IPU Pa3IUUHBIX TEMIIEpaTypax.
2.PaccunTath 3HaYeHHE yAapHOU BA3KOCTH MaTepuana.
3.IToctpouts rpaduk TeMIepaTypHOU 3aBUCUMOCTH yIapHOM BS3KOCTH MCCIIETyEMOU CTalH .
4. OmpenenuTh IUIONAJb BA3KOIO H3JIOMa s OO0pa3lloB, HCHBITAHHBIX MPU Pa3IMnYHbIX
Temneparypax. /JlaHHble 3aHeCTH B Ta0IHILY.
5. IlocTpouts rpaduk 3aBUCUMOCTH IUIOIIAAN BA3KOIO U3JI0Ma OT TEMIEPaTyphl.
6.01peneanTh TeMIEpaTypHbIN MOPOT XJIAJHOIOMKOCTH M TEMIIEPATYPY BSI3KO-XPYIKOTO MEPEXo/ia.
4. Cnenath BBIBOJI O IPUMEHUMOCTH CTaJIU TIPU OTPULIATENIBHBIX TEMIIEpaTypax.

B) Bemonuuth 5 3aaHuii U'TOrOBOro TecTa.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)
1. XJ1aTHOJIOMKOCTBIO HA3EIBAIOT:
1.YMeHbLIEHNE NTpEiEa IPOYHOCTH ITPU MOHM>KEHUN TEMIIEPATYpPBI
2.YMenblieHne ko3 uirenTa TMHaMUYeCKON BSI3KOCTH MPHU MOHUKEHUH TEMIIEPATyphI
3.YMmeHblieHHe GU3NUECKOTO MpeJiesia TEKYUECTH MPU MOHIKEHHH  TeMITepaTyphl
4.YBenu4ueHue npejena NpoYHOCTH TPU MOHWKEHUH TEMITEPaTyphl
2. VYnapnas Bsazkocts KCU onpenenser:
1. YaenpHyt0 paboTy 3ap0K/I€HUSI U paCIPOCTPAHEHUS TPELUHBI.
2. Y ienbHyto paboTy pacnpoCTpaHEHUs TPEIUHBI.
3. Pabory pa3pyuieHus npu AMHAMUYECKUX Harpy3Kax.
4. PaboTy mutacTHuecKoi AedopMariui npu JMHAMUYECKUX Harpy3Kax.

3. Tso — 3TO TemnepaTypa UCIIBITAHUM:
1. T=50C



2. ipu kotopoit KCU = 0,5 MJIx / m?
3. npu xotopoii HabmropaeTcst 50% BA3KOW COCTABIISAIONICH B M3JIOME  00pasia
4.T=-50°C
4. Onpenenute GaKTOpPbl, KOTOPHIE CABUIAIOT TIOPOT XJIaJHOJIOMKOCTH M3 MOJIOXKEHUs | B
MOJIOKEHUE?:

Wy
l.ymeHbllIeHHE pa3Mepa 3epHa
2.1OBBILIIEHNE YUCTOTHI CIUIaBa

7 2 3.yBeIMYEHHUE COACpKaHUS MpUMecen
4. yBenuueHue pazMmepa 3epHa

a

5. YKkaKuTe MPU3HAKU BSI3KOTO PAa3pPyLLICHUSL:
l.oTcyTCTBHE «IIEHKM» HA 00pasie
2. KPUCTAJUTMYECKHUN U3JIOM
3. BBICOKasi CKOPOCTh PaclpoOCTPaHEHHS TPEIIUHBI
4. YanieYHbId U3JIOM

7.2.6. KomiuiekT 3a1aHuil K JJjabopaTopHoii padore Ne6

Tema: «OTxur cranen»

A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) BeimonnuTk 3amanus kK 1abopatopHoii padore.
1.ITonyunts oOMBITHBIE OOpa3lbl, 3amucaTh MapKy CTalld, MCIBITaTh TBEPAOCTb 0OOpa3LOB IO
Poksenny (mkana B).
2.Harperts 3akaneHHble 00pa3ibl 10 TeMiepatypsl Acs+(30...50)°C u BeigepxaTh UX B 1e4u 1 SMuH.
Oxnanutk obpazer Ne 1, mopiexxaniuii HopMaau3aluu, Ha ClIOKOWHOM Bo3ayxe. [lepenectu oOpaszen
Ne 2, nopnexxamuii ©30TepMUUECKOMY OTXKUTY, B Iedb ¢ TeMieparypoit 690...700°C, BelaepxaTh
30MUH U OXJIAJUTh HA CTIOKOWHOM BO3/yXE€.
3.3a4ncTUTh TepMUYECKU 00paboTaHHbIe 00pa3Ibl HAXKIa4HOM OymMaroi M MCIBITaTh HA TBEPAOCTD
no Poxgemny (mkana B) mocne omxura.
4.CxeMaTH4YECKHU 3apucOBaTh MUKPOCTPYKTYPBI I10CIIE H30TEPMUUECKOIO OTXKHUIa, HOpMaIu3aluu ¢
ONMCAHUEM PEXUMOB TEPMHUECKON 00pabOTKM U YyKa3aHMEM CYHIHOCTH CTPYKTYpPHBIX
[IPEBPALLICHUN.

B) Bemonnuthk 5 3amaHuii U'TOroBOro TecTa.

BapuanT 1 (1 eme 10 BapuaHTOB TECTOB)
1. Kakas cTtpykTypa chopmupyercs y 3a3BTEKTOMAHON CTald HpPH H30TEPMUUYECKOM pacraje
ayCTEHMTA 110 IPUBEACHHOMY PeXUMY?
1) epaut
T,DC ] Ac3 2) ®epput + nepaut

R_\_\ - 3) IlepauT + 1EMEHTUT BTO
== = - Acl PUYHBIH

4) TpoocTut

5) Copbur




2.

VYKkaxuTe TEepMHUECKY0 0O0pabOTKy, KOTOPYH HEOOXOJMMO TMPOBECTH Iepe]] 3aKaIKOH

3a9BTEKTOUIHBIX CTAJIEH.

1) PexpucTrayin3aiimOHHBINA OT)KUT
2) Hopmanuzanus

3) Otmyck

4) IlonHbIi OTXKUT

3. Cranp Y9. Temneparypa HarpeBa 750°C. Oxnaxaenue B Boje. Onpenenure BHI TEPMUUYECKON
00paboTKu.

4.

1) OTKUT NOJIHBIN

2) OTKUT HEMOJIHBIN

3) 3akanka mosjaHas

4) 3akanka HemoJgHas

5) Hopmanuzanus

Kakyio Ttepmudeckyto 00pabOTKy HEOOXOAMMO TWPOBECTH, 4YTOOBI YCTPAaHUTHh CTPYKTYpPY

BUAMAHIITET ITIOCJIC CBapKI/I?

5.

1) IlonHp1it oT>KUT

2) HenomHbI# OTKUT

3) PexpucTraiu3aiiiOHHbINA OTKUT

4) Otnyck

Vxaxure Ha C-00pa3HBIX KpUBBIX TOYKM Hayajla ¥ KOHIA pacmajga ayCTeHHWTa IpU

HN30TCPMHUYCCKOM OTKHUTC I10 YKA3aHHOMY PCKHUMY.

N —

t,°c A Da,l
2)c,d
a9 3)a, c
4)b,1
S)a,d
Iy
M,

7.2.7. KomIuiekT 3aiaHuii K jJjabopaTopHoii padote Ne7

Tema: «BrnusHue konuuecTBa yriepoja Ha TBEpAOCTh 3aKaJeHHON yIIIepOIUCTON CTaTIN
A) OpopMuUTh OTUET IO TEME J1a0OPaTOPHOU PabOTHI.

b) BeimoaauTk 3amanus k 1abopaTopHO padore.

Onpenenuth TBEPAOCTH OOPA3IIOB 10 3aKaIKU Ha pudope Poksernna mo mkane B.

Onpenenuth TeMIEpaTypy 3aKajlKH TOJYYEHHBIX 00pasIoB B COOTBETCTBUHU C COACPKaHUEM
yraepoja, ¥ BpeMst BBIACPIKKH B MIEYH B 3aBUCUMOCTH OT pa3MepoB 00pa3IioB.

[IpoBecTH TEXHOJOTUUYECKHMA MPOIECC 3aKaJIKH OOpas3loB B COOTBETCTBYIOIIMX 3aKaJOYHBIX
cpenax.

3amepuTh TBEPIOCTH 00pa3noB Ha nmpubope Pokeemna mo mkane C mocie 3aKaiky U 1o
MOJy4YEeHHBIM JaHHBIM TOCTPoUTh 3aBucUMOCTh HRC=f(C%) mocne 3akanku:

N3yunTh, cXeMaTHYEeCKH 3apUCOBaTh M OMUCATh MHUKPOCTPYKTYPY KOMIUIEKTa 3aKaJl€HHBIX
o0pa3uoB npu yBenuyenuu x500.

[IpoBecTr aHaIM3 MUKPOCTPYKTYP U 3aBHCUMOCTH CBOMCTB 3aKaJIEHHOM CTAId OT COAEP KaHUS
yraepoaa, chOpMyJIUPOBATh BHIBOIBI.



7. Tlo 3amaHuio mpernojaBareisi W300pa3uTh Ha AMArpaMMax H30TEPMHUECKOTO MPEBPALICHUS
ayCTeHHUTa pa3JInyHble BUJIbI 3aKainku (u3Mmensiss T HarpeBa U CKOpPOCTU oxjaxjaeHus). Onucarb
¢dazoBble MpeBpaLCHUS U KOHEYHYIO CTPYKTYPY CTaJlei.

B) BeimonHuTh S 3a1aHM HTOTOBOTO TECTA.
Bapuanr 1 (1 ewte 11 BapraHTOB TECTOB)
1. Kako#i u3 criiaBoB 1OCIie 3aKajKu OyeT UMETh BBIIIE TBEPIAOCThH?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4) 0,01 %C

2. Kakas cTpykTypa noka3zaHa Ha pUCyHKe?

T - - 1) MapTeHCUT MEIKOUTOIbYATHIN
f- 2) MapTeHCUT KpYITHOUT0JIbYaThIN
i 3) MapTteHcuT + TpoOoCTUT

4) MapTeHcuT + LIEMEHTUT

3. KakoB MexaH13M MapTEHCUTHOIO IIPEBPALLICHUS?
1) Auddy3ronnsrii
2) bezmuddy3noHHbII
3) IIpomexyToUHBII

4. Kakas cTpykTypa chopMHUpyeTcs y CTaiau Y 8 MpH yKa3aHHON CKOPOCTH OXJIaKIeHUs?

tc 1) TpoocTuT

' 2) MapreHcut
3) Maprencur + depput
— 4)MapTeHCcUT + HEMEHTUT BTOPUUHBIH

T

5. CKoabpKO yriepoja CoAepKUT MapTEHCUT cTanu 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C

7.2.8. KomiuiekT 3aannii Kk 1adoparopHoii padore Ne8

Tema: «OTmyck cTtanm»
A) OopMuTh OTUET 1O TeMe TabOpaTOPHOH pabOTHI.
b) BeimonauTh 3a1aHus K 1abopaTopHO padoTe.
1. OmpenenuTh TeMIlepaTypy 3aJaHHOTO MpenojaBaTeieM BHJA OTIYCKa M BpPEMs BBIICPKKHU
oOpasia npu BEIOPAaHHON TeMITepaType.
2. TlpoBecTu OTIyCK 00pa3IoB.



3. Omnpenenuth Ha TBepaoMepe mo mkame C TBEpAOCTh OTHYIICHHBIX 00pa3ioB IloctpouTh
sapucumocts HRC=f(T,,,,, ) st cranu 45 u 00bSCHATH IPUYKHBI TTa/ICHHS TBEPIOCTH.
4. CxeMaTH4YECKU 3apUCOBaThb CTPYKTYpY IOCIE BCEX BUAOB OTIYCKA M OIHUCATh IIPOLIECCHI,

MIPOTEKAIOIIME B YTIEPOJUCTON CTAIH IPU HU3KOM, CPEJTHEM U BBICOKOM OTITYCKE.
B) Beimonanute 5 3agaHuii ”TOroBOro TECTA.

Bapuanr 1 (u emie 11 BapraHTOB TECTOB)
1.Kakas cTpykTypa MMeeT BblIllI€ IUIACTUYHOCTh?

1) 2) _ _ 3)
°M+++°%;.,¢+¢° DDDDDD _:i:.f-‘..-f
Yo ee T L DDDGG A
wie DQDDD - I\\‘I‘N"
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2. JIns xakux Jeraneil npuMeHseTCsl CPEITHUM OTITYCK?
1) st ”HCTpyMEHTa, PAaCCUMTAHHOTO Ha Oe3yAapHbIe HArPY3KU
2) 51 TSXKeENo HarpyKEHHBIX IIECTepeH
3) [us peccop, IpyKUH

3. Kakyio TepMuyeckyro 00pabOTKy HEoO0Xoaumo mpoBecTH s cramu 50 co CTPYKTypoit
MapTEeHCUTA, YTOOBI MOIYYUTh CTPYKTYpPY copbura?

1) Ornyck (300 —400) °C

2) Otnyck (500 — 600) °C

3) 3akaiika + BBICOKUH OTITYCK

4) 3akanka + cpeiHUI OTITYCK

4. Kakoii nmpotiecc MpoTeKaeT B CTalu MPU HU3KOM OTIycKe?
1) YMeHbIIeHHE CTENEHH TETParoHaJbHOCTH PEUIETKH MapTEHCHTa B PE3yNIbTaTe YaCTUYHOM
muddy3un yrieposaa
2) [onubIil pacniaag MapTeHCHUTa
3) OGpa3oBanue g-KapOHI0B
4) INpeBpamenue Aocr. B Mom.

5. Ha xakue ¢a3bl pacniafjaercss MApTEeHCUT IIPU BHICOKOM OTITYCKe?
1) ®epput
2) ®epput + HEMEHTUT
3) LlemeHTUT
4) AycteHut

7.2.9. KomiuiekT 3aaHuii Kk 1adopaTropHoii padore Ne9

Tema: «BnusiHue cTpyKTyphl METaJIa Ha BETMYUHY YAECIBHOTO AJIEKTPOCONPOTHBIICHHS
A) OdopMuTh OTHET 110 TEME J1a00PaTOPHOI pabOTHI.
b) BrinmonHuTh 3aaHus K 1abopaTopHoii padore.

1. M3y4uuTh DpUHIMIHUAIBHYIO CXEMY ABOMHOIO MOCTA.

2. OmpenenuTh yIeIbHOE 3JEKTPOCONPOTHBIIEHHE BBIOPAaHHBIX MAaTEpPHAJOB IO CXEME JIBOIHOTO
MOCTA.

3. Tlony4eHHbIE TaHHBIE 3aHECTU B IPOTOKOJI UCIIBITAHUI

4. Cpenatb BBIBOJ O BIMSHHUM THUIIA MAaTepUaja Ha YJEIbHOE dJIEKTPOCONPOTUBIICHUE.
B) BrimonHuth 5 3aaHuil HTOrOBOTO TECTA.



1)
2)
3)
4)

2.

CymiHocTh mapaMarHuTHOTO 3 (PeKTa COCTOUT B...

YCWJICHUM HAMarHM4€HHOCTU aToMa Mo/l ACHCTBUEM BHEIIHET0 MATHUTHOTO MOJIS
WHAYIIUPOBAHUN aTOMaMHU J100aBOYHOTO MOMEHTA, HAIIPABJIICHHOTO MPOTHB BHEIIIHETO TOJIs
HAIOKCHUH OPOUTAIBHOTO ¥ COOCTBEHHOTO (CIIMHOBOTO) MAarHUTHBIX MOMEHTOB AJICKTPOHA
CIIOCOOHOCTH CO3/1aBaTh OOJIBIIIOE MATHUTHOE TOJIE TP HAMarHUYUBaHUU

3HaueHue ¥ 3HaKk 0OMEHHOW SHEPrUy B3aUMOJIEHCTBUS AIEKTPOHOB 3aBUCHUT I'JIaBHBIM

00pa3oM OT...

1)
2)
3)
4)

1))

2)

3)

4)
5.

tuna KP

KOJINYECTBA JIEKTPOHOB HA BHELIHEM 3HEPreTUUYECKOM YPOBHE

oTHomeHusi mapamerpa KP k q1uamerpy He3anoIHEHHOI0 3JIEKTPOHHOI'O MOAYPOBHS
JIMaMeTpa HE3arOJIHEHHOTO 3JIEKTPOHHOTO TTOAYPOBHS

KOSpI_leTI/IBHaH CHhJIa Ha pUCYHKE 0003HaueHa KakK...
B ‘. 1) HO
2) Bo
3) Hc
B, 4) Bocr
H, /
(=

_Hn

a

Huskoe ynenpHOE 27€KTPOCONPOTUBICHUE METAJIJIOB CLIOCOOCTBYET. ..

CHI)KEHHIO O0IIMX MOTEePh MPU NepeMarHn4MBaHUH

CHIKEHUIO MArHUTHOM IIPOHHUIIAEMOCTH

YBEJIMYECHHUIO TeIJIOBBIX OTEPhb NPH NepeMArHMYEeBAHNHU

yBenndyeHuro He

B mapke nerupoBaHHOI 31eKTpoTeXHUYEeCKOH ctanu (Harpumep:1411) Bropas uudpa

YKa3bIBacT..

1)
2)
3)
4)

BHJI IIpOKaTa
MOTEPHU HA TUCTEPE3UC U TEIIIOBBIE TOTEPU
co/iep:KaHue KpeMHMSI

YPOBEHb HOPMHUPYEMOW MAarHUTHON XapaKTEPUCTHKH

TeMbl NcbMEeHHBIX PadoT (He MpeycMOTPeHbI)



7.3. OuneHo4HbIe CpeacTBAa JIsl MPOMEKYTOYHOH aTTeCTAMH IO MTOramM OCBOECHHUS

AUCHUILINHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 2
Ne Bomnpocsl k 3a4ety
n/n
1 Tunsl KprCTANINYECKUX PEIIETOK U MX OCHOBHBIE XapaKTepUCTUKU. OCHOBHBIE CBOMCTBA
KPHUCTAJIOB: aHU30TPOIIHUS M MOJIUMOPHHU3M.

2 JleeKThl KpUCTAIIIMYECKOTO CTPOSHMSI, FeOMETpHUecKasl KilacCU(pUKaLIUsL.

3 Toueunsie pedexTl. MexaHu3mbl UX 00pa3oBaHHs. 3aBHCUMOCTh PAaBHOBECHOM
KOHIIEHTPALlUU BaKaHCUU OT TEMIEPATYypPHI.

4 Jucnokauu. BiiMsiHyue miIoTHOCTY JUCIOKALMI HA TPOYHOCTHBIE CBOMCTBA KPUCTAJLIA.

5 MexaHU3Mbl IUIACTHYECKON AedopMalim: CKOJIbKeHHE, IBOMHUKOBAaHHE.

6 Hedopmarmonnoe ynpounenue. [Ipupona Haknena. Tekcrypa nedopmanuu.

7 @akTOpsl  YIPOUHEHHs: TBEPAOPACTBOPHOE, JHUCIEPCHOHHOE, 3€pPHOIPAHUYHOE
YIIPOYHEHHUE.

8 Knaccudukanus u BUIpl MEXaHHUECKUX UCTIBITAHUI: CTaTHIECKUE, TUHAMUYECKHE,
YCTaJIOCTHBIE.

9 MexaHnyecknue CBOMCTBA U UX XAPAKTEPUCTUKU. METOIbI OIIPEAEIICHAS] MEXaHUYECKUX
cBOMCTB. McnplTaHusl HA OTHOOCHOE PACTSKEHUE.

10 HcnpiTanus MaTepuaioB Ha TBEPIOCTh, YAAPHYIO BS3KOCTh, YCTAJIOCTHYIO IPOYHOCTD.

11 Pa3pymenue xpynkoe u Bszkoe. TemnepaTypHbli OPOT XJIaJHOJOMKOCTH.

12 TepmonnHamuyeckue ocHOBHI (ha30BbIX npeBpaiieHui. [Tonstus cucrema, cras, ¢asa,
KOMIIOHEHT, MeXaHn4ecKas cMecb. Pa3oBoe paBHOBECHE.

13 Kpucrannuzanus u ee stansl. Kputruuecknii 3apoJplill U 3aBUCUMOCTD €r0 Pa3MEPOB OT
CTEIIEHU NIEPEOXITAKICHHUS.

14 3akoHOMepHOCTH KpucTtaumsauyu. Kpuseie Tammana

15 ['omorenHass u rereporeHHas KpHUCTAIM3alMK. BiusHue npumecedl Ha IPOLECCHI
KpucTaju3aui. MoauduuupoBaHue CIIaBoB.

16 @a3pl B cIUiaBax. [Bepable pacTBOPbl M MX THIBL. YCIOBHS HEOTPaHUYEHHOU
pPacTBOPUMOCTH. XUMHUUECKUE COCTUHEHMSI, IPOMEKYTOUHBIE (a3bl.

17 OCHOBHBIE THUIIBI JHAarpaMM COCTOSIHUSI JBOWHBIX cucteM. [IpaBuimo ¢a3z ['ubOca.
Kpucrannuzamnus u CTpyKTypooOpa3oBaHHe CIIABOB.

18 JlnarpamMma cocTosiHus kene30-yriiepoa. Passl, TMHUN, KPUTHYECKUE TOYKH.

19 Jluarpamma COCTOSIHMA >KeJe30-yriepod. Kpucrammmzanus u cTpykTypooOpa3zoBaHUe
CTaJIeH.
3aBHCUMOCTb CBOMCTB CTAJIEHN OT COJEPHKAHUS YIIIEpoa.

20 Kpucramnuzamuss U CTpykTypooOpazoBaHue OenbIX M rpaduTCOAepiKalIMX YYyT'yHOB.
Bnusinue ¢gopmbl rpaduTHBIX BKIOYEHMH U CTPYKTYpbl METaNIMYECKOW OCHOBBI Ha
CBOMCTBA rpauTCOEPKALIMX UYTYHOB.

21 [IpeBparieHus B cTamsax IpHu OXJIXKICHAH. [[narpaMMa H30TEPMUYECKOTO TPEBPAILICHUS
ayCcTeHMTa. BiusiHUMEe CKOPOCTH OXJaXKACHUS Ha JUCIEPCHOCTH (heppPUTO-IIEMEHTHUTHBIX
CMECEH.

22 MaprencutHoe npeBpaiieHne. OCHOBHbIE 0COOCHHOCTH, KHHETUKA PEBPAIICHUS

23 TepmoobOpaboTka. Knaccudukanusi 1 O0CHOBHBIE TEXHOJIOTHYECKHE TTAPaAMETPHI.

24 3akanka. Ha3Hauenue, BU/IbI 3aKaJIKU, CTPYKTYpa CTaJeH Mocie 3aKaJIKU.

25 IIpeBpamenus npu otnycke. Bunabl oTiycka, UX Ha3Ha4eHUE, CTPYKTypa CTaJIey 1ocie
OTIIYCKa, Pa3JU4Msi CBOMCTB IMPOAYKTOB 3aKAJIKH U OTIIYCKa.




26 Omxur 1 u 2 pona. TexHonoruueckue napamMeTpsl 1 Ha3Ha4YEHHE OCHOBHBIX BUJIOB
OTXKHUTa.

27 BnusiHue nerupyronmx 31eMeHTOB Ha TOTUMOP(U3M Kene3a U TEXHOJIOTHIECKUE
napameTpbl TEpMUYECKOi 00paboTku. Biusaue JID Ha mpokaiMBaeMoCTh CTajeH.

28 OcunoBuble Buabl XTO. CymHOCTb, TEXHOJOTMYECKHE MMapaMeTphbl, Ha3HAuYCHUE.
Ocobennoctu (hopMUpOBaHUS CTPYKTYPBI U CBOKCTB cru1aBoB rpu TMO.

29 Knaccudukanus 1 MapKHpOBKa KOHCTPYKIIMOHHBIX MAaTEPHAJIOB.

30 MarautoTBep/ible 1 MarHuTOMsTkre Marepuanbl. OCHOBHbIE TPeOOBaHMS K MATHUTHBIM
MaTepuagam, 00J1acTH MPUMEHEHUSI.

31 MaruutHble CBOWCTBA W CHOCOOBI U3 ONPENENICHUSA: MAarHUTHAs MPOHMUIIAEMOCTbD,
MarHMTHOE HACBIIIEHHUE, KO3PLETUBHAS CHUJIA.

32 Matepuansl C BBICOKOM 3JIEKTpUYECKOW MpoBoAMMOCThIO0. CTpoeHue M CBOICTBa,
00J1acTU IPUMEHEHHUS.

33 DneKTpudeckass MPOBOJAUMOCTh, METOABI OINpEAeieHus, (HAaKTOPBL. OMIPEACISIIOIINe
ANEKTPONPOBOTHOCTh MAaTEPHAIIOB.

34 [TosrynpoBOTHUKOBEIE MaTepUaibl. KIACCU(PUKALNSL, OCOOCHHOCTH CTPOCHUS M CBOWCTB,
00J1acTU MPUMEHEHHUS.

35 JlerupoBaHue NOJyNIPOBOJHUKOB.

36 CrutaBbl € BBICOKMM 3JIEKTPOCONpPOTUBIEHUEM. OCOOEHHOCTH CTPOEHHUS U CBOMCTB,
00JIACTH MPUMEHEHHS.

37 Jsnextpuku. OCOOEHHOCTH CTPOEHHUS, CBOICTBA.

38 [Tongpuzanus AU3JIEKTPUKOB: CYIIHOCTh. BUJBI.

39 XapaKTepUCTUKU JUDJIEKTPUUYECKUX CBOMCTB U METOJIbl X OIPE/ICICHHUSL.

40 I{BeTHbIe cr1aBbl. OcCOOEHHOCTH CTPOSHUS, CBOWCTBA, 001aCTh IPUMEHEHUSI.

41 Hemerannnueckue marepuainsl (IU1aCTMacChl, pe3nHbl, cTekiia) OcoOEHHOCTH CTPOEHHS,
CBOMCTBA, 00J1aCTh MPUMEHEHUSI.

42 Kommnosurmonnsie Matepuanbl. OCOOEHHOCTH CTPOEHHUsI, CBOMCTBA, 00J1aCTh
IIPUMEHEHHSI.

7.3.2. Kputepuu ¥ HOPpMbI OLICHKH

dopma
NpOBe/IeHUs!
Cemectp . Kpurtepun u HOpMBI OLIEHKHU

NMPOMEKYTOYHOM

aTTrecTaluu

2 1o Ecnu utoroselii peUuTHHT
«3a4TEHO»
HAaKOIUTEIbHOMY cocrasisieT 40 u 6osee OamIoB
pPEUTHHTY Ecnu utoroBelii peiTUHT
«HE 3aYTEHO»
cocraniisieT MeHee 40 6ayoB




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBo B

Ne nocooue, yueoHo- Hay-nou
ABTOpPBI, COCTABUTEH 3arsiaBue (3aroJiI0BOK) I'op n3nanus ondauorexe /
n/n MeToaAnYecKoe nmocoomue,
NpAKTHEYM, Ip.) HaumenoBanue
p > AP 3BC
AM. AZaCKUL MarepuajioBeieHUE U TEXHOJIOT U 9BbC
1 VL A > METaJUIMYECKUX, HEMETATINICCKUX B Y4ueOHuK 2017 "ZNANIUM.
A.H. KpacHoBckuii "
KOMIO3UIIMOHHBIX MaTEPHaIOB COM
B.I1. JImuTpeHko IbC
2 = P ’ MarepuanoBe/ieHr€e B MAIIMHOCTPOCHUH Y4eOHoe nmocodue 2016 "ZNANIUM.
H.b. Manyiinosa COM"
3 A.B. Ilo3nuskos. MarepuanoBeeHue Y4yebHoe mocodue 2016 SbC "JIaup"
8.2. JlonosinuTeIbHAS JIUTEPATypa
Tun (yueOHuk, yuedHoe Kog:q:lc{zlgo B
Ne nocooue, yueoOHo- y
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ1I0BOK) I'ox u3panus ondmorexe /
n/n MeToAn4YecKoe nocooue,
NpPAKTHEYM, Op.) HaumeHoBanue
P ’ g1e
1 FO.I1. Comnries, CnennaibHbie MaTEpUabl B YyeOHnk 2014 9BbC
E. U. TlpsixuH, MAaIIMHOCTPOCHUN "IPRbooks"
B.1O. Iupaitnen
2 | O.A. MacaHnckuii MarepuanoBeeHUE U TEXHOIOTUU YuebHoe nocobue 2015 9BbC
KOHCTPYKIIMOHHBIX MaTE€pHAJIOB "ZNANIUM.
COM"
3 I'.B. KneBuos, du3uka 1 MEXaHUKa pa3pylIeHUs DIIeKTPOHHBII 2014 Penozuropuii
H.A. Knesioga, yueOHUK Ty
0O.A. ®ponosa




Tun (y4yeOHNK, yueOHOe

KoaunuecTBo B

Ne nocooue, yueoHo- Hay-nou
ABTOpPBI, COCTABUTEIH 3aryiaBue (3arojioBoK) I'on n3manus onomoreke /
n/n MeToauYecKoe nmocoomue,
IpaKTHKYM, Ap.) HanmenoBanue
P » AP 3BC
4 I'.Il. ®etucos, MarepuajioBeieHUE U TEXHOJIOT U YyeOHuk 2014 9bC
@.A. 'apudymmn MaTepUajoB "ZNANIUM.

COM"




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
cUCTEM

e «BecTHUK MarHUTOTOPCKOTO TOCYJApCTBEHHOTO TEXHUYECKOro yHHBepcurera um. [.U.
Hocosa», http://vestnik.magtu.ru

e «Bectauk CamapcKOro TOCYJapCTBEHHOTO TeXHUYecKoro yHuBepcurera. Cepus:
TeXHUYECKHUE HayKu», http://science.samgtu.ru/node/3 1

o «Jluteé m meTammyprus» http://lim.bntu.by

e «TexHonorus MeramioBy http://www.nait.ru

e «llepcriekTuBHBIEC MaTepHralb» http:/ Www.j-pm.ru

8.4. [lepeyenb nMporpaMMHOro odecrneyeHust

Ne HaunmenoBanue I1O PexBHU3UTHI 10roBopa (AaTa, HOMep, CPOK AeCTBHA)
n/n
. Horosop Ne 690 ot 19.05.2015r., cpok peiictBus -
1 Windows GecepouHo
Horosop Ne 690 or 19.05.2015r., cpox peiictBus -
OeCcCpoYHO;
2 Office Standart Horosop Ne 727 ot 20.07.2016r., cpox neiictBus -
0OeCcCpovHO

8.5. Onucanne MaTepHaJIbHO-TEXHHYECKO 0a3bl, HEOOXOAUMOM /ISl OCYLIeCTBJICHHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILIUHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB ISl IPOBEACHUS

/I | NPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHIA,
NMOMELIECHHU VISl CAMOCTOATEIbLHOMN

padoThl o0yuyaoumxcs (HoMep ayAUTOPHH)

Ilepeyens 0CHOBHOTO 000pYynOBaHHS

Aynautopus BeOKOH(pEpESHITH. DKpaH TeJIeBU3NOHHBIN, ITUPMBI,
VYyeOHast ayTUuTOpHsL UI IPOBEICHUS IPOXKEKTOP Ha IITAaTUBE. CTOJI
3aHATUH JEKIMOHHOIO THMa. Y4eOHas MIPENOIABATENIbCKUM, CTYJIIbs
ayIUTOpUs AJIs IPOBEIEHUS 3aHATUN IpenoaaBareabCKue., TpancnapaHT-

CEMHUHApPCKOro TUMNa. Y4yeOHas ayTuTOpus sl | MepeTsHkKKa, CUCTEMHBIN OJI0K
1 | KypcoBOro npoeKTUPOBAHUS (BBITOJIHEHUS
KYPCOBBIX pa0boT). YueOHast ayIuTOPHs JJIs
MIPOBE/ICHUS TPYNIOBBIX U MHAUBUIYaIbHBIX
KOHCYJIbTAIMi YdeOHas ayquTopus JIs
MIPOBEICHUS 3aHATUM TEKYLIEro KOHTPOJIA U
npomexyrouHoit arrectaruu.(YJIK-807)

[TomerieHue 17151 CAaMOCTOSITENNEHON PaObOTHI CTOBl yYE€HHUECKHE, CTYIbS
2 | crynentoB (I-401) yuenunueckue, [1K ¢ BbIxogom B ceTh
HNurepHer



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/

