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

b1.0.15

(uHoexc oucyuniuHot)

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
Jlexun 18 18
JlabopaTopHbie 18 18
[IpakTrueckue - -
PykoBOJCTBO: KypcoBbie paboThl (poekThi) / PT'P - -
IIpoMexyTouHas aTTecTalus 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.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunus U.0.)

JIOLICHT, KauauaatT ¢us.-mat. Hayk, [lormosa JI.W.

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

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

i 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

Cpox aeiicTBusi padoyeii mporpaMMsbl THCHUILIMHBI 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

(mpotokon 3acemanust Ne 1 ot «30» aBrycra 2019 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

[lenp OCBOEGHMS OUCUUIUIMHBI - [O3HAHUE 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 il uxX 3p(GEeKTUBHOM SKCILTyaTallUu.

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‘IeCKI/IC MaTCpHabl», ((9HeKTqueCKHe MAalIWuHBI»,
«be3omacHoCTh KHU3HECACATCIBHOCTH Y, «9 KCILTyaTalusa CHUCTEM 3JIGKTpOCHEI6)KCHI/I$I »,
((QHSKTPOTGXH OJIOTUYCCKUC 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)
OIIK-5 Cnocoben OIIK-5.1 JlemoucTpupyer | SHATb: OCHOBHBIC KJIACChI
UCTIONIb30BATh CBOICTBA 3HaHue obnacTei COBPEMEHHBIX KOHCTPYKITHOHHBIX
KOHCTPYKLIMOHHBIX U IIPUMEHEHHMSI, CBOICTB, MaTepHajoB, CTPOEHUE MAaTEPUAIIOB,
AIIEKTPOTEXHUIECKUX XapAKTEPUCTHK U METO0B | CBOWCTBA M MX XapaKTEPHCTHKH,
MaTepHalioB B pacyeTax FICCIIEIOBAHNS METO/IbI UCCIIEI0BAHUS
apaMeTPOB U PEKUMOB KOHCTPYKLIMOHHBIX KOHCTPYKIIMOHHBIX MaTE€pPHaJIOB.
00BeKTOB 5 MaTepuasoB, BHIOUpPAET YMeTh: BEIOMpaTh KOHCTPYKIIMOHHBIE
PO eCCHOHANBHOM KOHCTPYKLIMOHHBIE MaTepuaibl B COOTBETCTBUU C
ACATCIBHOCTH MaTepHajbl B COOTBETCTBUU | TpeOYEeMbIMH XapaKTEpUCTUKAMU ISt
¢ TpeOyeMbIMH UCIIOJIb30BaHUs B 007acTH
XapaKTePUCTHKAMU JIJIS poheCCHOHATLHOMN JIeATEIEHOCTH,
UCIIOJIb30BAHUS B 00JACTH | OMPEETIATh UX CTPYKTYPY H
npodeccHoHaIbHOM XapaKTEPUCTHKH CBOICTB.
JeSITeIbHOCTH
Brnanets: HaBBIKAMU UCIIOJIB30BAHUS
CBOMCTB MarepHajoB U UX
XapaKTepUCTHK, METOA0B
WCCIIEIOBAHMSI KOHCTPYKITHOHHBIX
MaTepHAaJIOB B pacyeTax ImapameTpoB
U PEKUMOB OOBEKTOB
npoecCUOHATLHON 1EATEIbHOCTH.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Bug . KOHTPOJIs
Monyab . HaumeHoBaHue TeM 3aHATHI Oo0nbem,
(pazzen) yueOHoM (yaeBHoii paGoTsI) Cemectp u. banabl | UHTEpakTUB, 4. | (HAMMeHOBaHUeE
padoThI OLICHOYHOI' 0
cpeacTna)
Monyns 1. Jlek. ATOMHO-KPUCTAIUTMYECKOE CTPOCHUE U 2 2 2 Bormpocs! k 3auery
Crpoenue nedeKThl KPUCTAUINYECKOTO CTPOCHUS Nel-4
KpUCTATIIIMYCCKUX METAaJIJIOB.
T Jlab AHaM3 KPUCTALTNYECKOTO CTPOCHHS. 2 2 10 KomrmuiekT 3ananuii k
Kpucrannuzanus .1
ZITT)I; ?(I;;;gljl Jlek. TepMOI[I/IHaMVI/IquKI/Ie OCHOBBI (Pa30BBIX 2 2 2 Bomnpocsl k 3auety
0GPA30BAHHS. npeBpaiuenuil. Kpucrainumzanus u ee 3rarbl Nel2-15
Kpussle TammaHa.
JIa6. Ananus nuarpaMm cocrosinus. [loctpoenune 2 2 10 KoMIuiekT 3aganuii k
JiarpaMM COCTOSTHUSI METOJIOM 1.p.2
TEPMUYECKOT0 aHAIN3A.
Jlex. ®a3sl B crutaBax. OCHOBHBIE THUIIBI 2 2 Bomnpocs! k 3auety
JIMarpaMM COCTOSTHUS. Nel6-20
JIab. HccnenoBanue CTpyKTYpHI YTIIIEPOAUCTHIX 2 2 10 2 KowmmekT 3aganuii x
CTaJieil B pAaBHOBECHOM COCTOSTHUM METOJIOM n1.p.3
MHUKpOaHAIN3a.
Monys 2. Jlex. DKcrnepuMeHTalIbHbIE 3aKOHOMEPHOCTH 2 2 Bomnpocs! k 3auery
Mexannyeckue rutacTuueckon aedopmarun. GakTopbl Ne5-8
CBOWCTBA YIIPOYHEHHS.
MaTCpHaJIOB J1a0. HcnpiTanue oOpas3IioB Ha OJTHOOCHOE 2 2 10 KomMruiexT 3aganuii k
pactsbxenue. Onpenenenne MEXaHMYeCKIX n.p.4
XapaKTEPUCTHK MPOYHOCTH, TUTACTHYHOCTH,
YIIPYTOCTH.
JIek. Knaccupukanuus u BUIbI MEXaHUYECKUX 2 2 2 Bormpocs! k 3auery

HCIIBITAHU: CTaTUYCCKUEC, THMHAMHYCCKHUC,
YCTAJIOCTHBIC.

Ne9-11




®opMbI TEKYLIETO

Bug . KOHTPOJIs
Monyab . HaumeHoBaHue TeM 3aHATHI Oo0bem,
(pazzen) y4eOHoii (yaeBHoii pa6oThI) Cemectp u. Baauabl | UaTepakTuB, 4. | (HaMMEHOBaHHE
padoThI OLICHOYHOI' 0
cpeacTna)
J1a0o. Onpenenenue yaapHOH BA3KOCTH Marepuaia u 2 2 10 2 KommekT 3aganmii K
TEeMIIepaTyphl BA3KO-XPYNKOT0 Mepexoa. .D.5
Mopymu 1,2 T1A IIpomMexxyTouHas arrecrauus 2 0,25
Monyis 3. Jlek. I[IpeBpamnieHust B CTAISX [IPH OXJIAXK ICHHH. 2 2 Bomnpocsl k 3auety
Tepmuueckas JuarpaMma u30TEPMUUYECKOTO IPEBPALIEHUSA No21,23,26.
o0OpaboTka cranei aycrenuta. Knaccuduxanms Bugos
Y CINIAaBOB TEPMHUYECKOH 00pabOTKH 10 HA3HAYCHHUIO.
J1ab. OTXKHT 1 HOPMAJIU3AIMs YIIIEPOIUCTON CTaH 2 2 10 KommekT 3amannii k
1.p.6
Jlex. 3akanka 0e3 HoMMMOPGHBIX U ¢ TOTUMOPGHBIMH 2 2 2 Bomnpocs! k 3auery
npeBpamieHussM . OcoOEHHOCTH M KHHETHKa Ne22,24
MapTEHCUTHOTO MPEBPAILICHHS.
JIa0. 3akanka yriepoJucTON U JIETUPOBAHHON CTAJIH. 2 2 10 KommnekT 3amannii K
Bnusiane — konmyecTBa  yriepojga  Ha n.p.7
TBEPAOCTH 3aKAJICHHON YITIEPOAUCTOU CTAIU
Jlex. Crapenue u otnyck. CTaquiiHOCTh MPOIIECCOB 2 2 Bomnpocs! k 3auery
pacraja nepechIeHHbIX paCTBOPOB. No25
J1ab. OTITyCK YIJIepOAUCTOM CTAITH. 2 2 10 KommekT 3amannii k
1.p.8
Monyns 4. JIek. KoHcTpyKImoHHbBIE IBETHBIE METAIUIBL U 2 2 2 Bormpocs! k 3auery
Knaccudukanns crutabl. CTajan M CIUIaBbI C OCOOBIMU No029-39
KOHCTPYKIIOHHBIX (bU3NUECKUMH CBOHCTBAMH.
MATCPHAIIOB. Jla6. | BimsiHHE CTPYKTYpPBI METaJlIa HA BEJHYUHY 2 2 10 KomruiekT 3aanuii k
(Crutasbi © YAEIBHOTO 3JIEKTPOCONPOTUBIIEHUS. 1.p.9
0COOBIMU

CBOICTBAMU.




®opMbI TEKYLIETO
Monyab Bun . HaumenoBaHue TeM 3aHATHI Oo0bem, KOHTpPOIA
yueOHoM . Cemectp banabl | UHTEpakTUB, 4. | (HAMMeHOBaHUeE
(paznen) (yueOHOii padoThI) q,
padoThI OLICHOYHOI' 0
cpeacTna)
Mopaynu 1-4 [ToceniaeMocTh 2 10
bb
Monynul-4 CP CamocTosiTenpHast padoTa 1o U3y4eHHIO 2 71,75 Bomnpocsr k 3auety
CTEIATEHON JIUTEPATYPHI U 0POPMIICHUIO Ne27,40-42.
71a00PaTOPHBIX PadoT.
Monynul-4 TH TecT uTOroOBHBIH 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 I[MPEIOAaBaTcCi/It0 H3JI0OKCHBI B

METOJUYECKUX YKa3aHUSIX K J1a00paTOpPHBIM paboTaM:

1. YueGHoe mocoOue Jijisi BHINOIHEHHUS J1JA0OPATOPHOIO MPAKTUKYMA M0 KypCy
«MartepHanoBeIeHuEe» ISl TEXHUYCCKUX HaIpPaBJICHUH MOATOTOBKH
0akanaBpos/ I".B. Knesnos [u ap.]. — Tonpsrru: TI'Y, 2016.- 170 c.

7. OueHOYHBIE CPEACTBA

7.1. ITacnopT OLIEHOYHBIX CPEICTB

Cemectp Koa xoHTpO/IMpYyeMoOi KOMIEeTeHIUH HaunmeHnoBanue
(n1u ee yacTu) OLIEHOYHOI0 CPeACTBA
2 OIIK -5.1 Tecmosvie 3a0anus:NeNe 1-500
Bonpocul k 3auemy Ne 1-42

7.2. TunoBble 32a1aHUS MJIM HHbIE MaTepHAaJIbl, HEOOXOANMBIE /I TeKYIero KOHTPOJIs

7.2.1. KommuiekT 3aganuii k jadopaTopHoii padore Nel.

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

b) BeimoaauTh 3amanus K 1abopaTopHOii padoTe.

1. 3apucoBatb ocHoBHBIE TUITEI KP. [TocuntaTs 6a3uc u koopaunarmonHoe yucio juist OLK u 'K
u I'TIY pemerok. Yka3aTh XapaKTepUCTUKH OCHOBHBIX TUIIOB KP.

BrimonHuTh rpadguueckue 3ajaHus:




2. IlnockocTk B KyOM4YEeCKOM KpHCTAIIE OTCEKAET Ha KOOPJMHATHBIX OCSIX OTPE3KH, paBHbBIC a; 2B;
c. Onpenenuth kpuctayuiorpaduueckue nuaekco miockoctu (hkl)?
3. Iloctpolite NpOCTpaHCTBEHHOE H300pakKeHUE IUIOCKOCTeH (Ha mpuMepe Ky0Oa), MMEIOIIUX

kpuctamorpapudeckne naaekcs (110); (111); (112); (321); (110); (111); (11 1).
4. Onpenenute CUMBOJI HallpaBJeHUs, Tpoxoasimero yepe3 Touku (0, B/3, ¢/3).
[ToctpoiiTe mpocTpaHCTBEHHOE N300pakeHue Cieayronux HampasieHuii B kyoe [100]; [010];

[001]; [100]; [010]; [001]; [110]; [101]; [011]; [121]; [121]; [111]; [121]; [1 La]; [1 1],

[11171;111 17; [211]; [311].

o

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

1.Kaxkas pemrerka 6onee mnotHo ymakoBana: ['LIK wmu I'TIY? [Houemy?
1. I'TTY, T.k. B Heli OOJBIIIE aTOMOB;
2. 'K, T.K. y HE€ MEHBIIIe IEPUO]T PEIICTKH;
3.IJIOTHOCTh YIaKOBKU OJIMHAKOBAs, T.K. OHH UMEIOT OJIMHAKOBOE KOOPIMHAIMOHHOE YHUCIIO.
2.YeM 00yCIIOBJICHA BBICOKAS 3JIEKTPOIIPOBOTHOCTH METAIIIIOB?
1.nanuuuem 1eeKTOB KPUCTAIITUIECKOTO CTPOCHUS;
2.HajmmareM 000OIIECTBICHHBIX CBOOOTHBIX 3JICKTPOHOB,;
3.KpUCTAIUTUYECKUM CTPOCHHUEM MeTallja.
4. HanM4MeM BaKaHCUN B KPUCTAJUIMUECKOHN pelIeTKe
3. BeibepuTte coorBetcTBytomue xapakrepuctuku st 'K pemerku:
l.a=b=c; a=B=y=903; K=12;x=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 0003HaYEHUS TJIOCKOCTH B MHACKCaX Mmuepa .

1. (110)
R 3 o1
L7 '

- / 4. (110)

% 7

,/ ] ,/

rd
z/

5. Vkaxute Wuaexcel Musiepa it HalpaBieHUs

N ~ 1. [112]
7[” 2. [221]
i 3. [212]

4. [121]




6.CBOICTBO, 3aKirOYaroleecss B  HEOJHOPOJHOCTH CBOMCTB MaTepuaja B  Pa3IMYHBIX
KpUCTALIOrpapMueCKUX HAMPABICHUSIX, HA3bIBACTCA . . .

1. uzorponus

2. aHU30TPONUS

3. Tekcrypa

4. monmumophuzm

7.2.2. KomnuiekT 3aganuii k JjadopaTopHoii padore Ne2

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

A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) IToctpouts quarpamMmy 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. [loctpouts AuarpaMMy COCTOSIHHSI «OJIOBO-IIMHKY», YKa3aTh THII IUArpaMMbl COCTOSTHHS, 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 OXJIKACHMSI 3TOTO CIIJIaBa B KOOPAMHATAX TEMIIEpaTypa-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 —komroHeHm A
@ -~<orrioHeRT 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=D+K+1
3.C=D-K+1
4.C = K-O+1
4.Yxaxure (haspl, HAXOIAIINECS B paBHOBeCHH HA THUH [|E muarpaMMbl COCTOSHUS
I 1.B + xxunxocTth
2. A+XKUIKOCTH
B 3.A+ B + kuakocThb
4.A+B
Q
bi|
B

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

el 1t s 1A= 100%

[ T E bc

a b\c\/ 2.A=2C < 100%
ac
P 0

1
| 3 A= 100%
! ab

4. A =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 KEJI€30-YIJIepo Ha pa3BepHyToM Jcte 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
IIT. ), 3BTEKTOUIHOTO U 3a3BTEKTOMJIHOTO CILIABOB.

3.0npeaenuTh KOJIMYECTBO yriiepoaa B oopasiax gossrekrouanoi cramu (TOCT 1050-74).

4.Y CcTaHOBUTH B3aMMOCBSI3b MEXK/Y KOJMYECTBOM YIIIEpoJa U MEXaHUYECKUMHU CBOMCTBAMU CTalleH,
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 0-XKee3e
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) depput + HEMEHTHT TPETUYHBIN
5) ®eppur
3. Ilpu kaxoif TeMiepatype NpoucxoauT oopazoBanue nepiaura B criase 0,50 %C?
1) Jluausg PSK
2) JInaus GSK
3) Jlunusa SE
4) JIunus 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 3aiaHnii K JabopaTtopHoii 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.
1.3apucoBaTh JaHHYIO BapUAHTOM KPHMBYIO PAacTSKEHHs B KOOpIAMHATaX «ycunume F - ynnunennme
Al» v BHINONHUTE ClEAYIOIIEE:



2. [TIlpeoOpa3oBaThb B JuarpaMMy C OTHOCHUTENIbHBIMH KOOpPAMHATAMHU «HANpsOHKEHUE O -
OTHOCHUTEJIbHAS teopManus & »;

3. ITo npeoOpa30BaHHON AHArpaMMe ONPEEIUTh CIeAyIOIIe MEXaHNUeCKUEeXapakTepUCTuku. E -
MOJIyJIb YIPYTOCTH, O M Oy, - IPEIET TEKYUECTH, O - IPEJIEN IPOYHOCTH, O - OTHOCHTEIBHOE

YIUIMHEHUE, a -CTaTUYECKYIO BA3KOCTh, D-MOIyIb MIIaCTUYHOCTH.
Bapuanr 1 (1 ewte 9 BapuanToB quarpamMm pacTsDKEHUs )

BpaHT 1 (cmas A3)

12

Hrpyska, kH

0 : : : : : T : T
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. HampspKeHHe, MpH KOTOPOM MaTepHall BbIACPKUBACT MHUHUMAJIbHOE YHCIO IIMKIJIOB
Harpy>XeHus

3.Ilpu ucnbITaHUK HA pacTsSKEHHE 00pa3ell HATPY3WIU A0 HANPSHKEHUS G1, MOCJE 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. mpeies MPOYHOCTH
3. ¢pusnueckuil npeaen TeKy4ecTu
4. monynp FOnra
5. BriOepuTe mpaBUIBHYIO MMOCIECIOBATEILHOCTD 110 BO3PACTAHUIO BEIHYWH:
1. oB; oT; OTINI
2.071; oM, OB
3. omm; OT; OB
4. onm, OB, OT

7.2.5. KoMIuiekT 3a1aHuii k jJjabopaTopHoii padore Ne5.

Tema: «OnpeneneHue yaapHoOU BI3KOCTH MaTepUaIOB»

A) OdbopmuTh OTUET IO TEME JIAOOPATOPHOM PAOOTHI.

b) BrimonuuTh 3aaHus K 1a0opaTopHOii pabore.
1.IlpoBecTn ynapHbIe UCTIBITAHUS HA MU3MHO 00pa3lloB CTAIN IPU Pa3IUUHBIX TEMIIEpaTypax.
2.PaccunTath 3Hau€HUE yAapHOM BA3KOCTU MaTepuaa.
3.IToctpouTts rpaduk TemrepaTypHOU 3aBUCUMOCTH YIapHOH BSI3KOCTH 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.
6.0npenenuTs TeMrepaTypHbIi IMOPOT XJIaTHOJIOMKOCTH U TEMIIEpaTypy BSI3KO-XPYIIKOTO TIepexo/a.
4. Cnenath BBIBOJ, O IPUMEHUMOCTH CTAJIA ITPU OTPULIATENBHBIX TEMIIEPATYPaX.

B) Bemonuuth 5 3aaHuii U'TOrOBOro TecTa.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)
1. XJ1aTHOJIOMKOCTBIO HA3EIBAIOT:
1.YmMeHsblIeHne npesena NPOYHOCTH PU MOHM)KEHUH TeMIepaTyphl
2.YMenblieHne ko3 uirenTa TMHaMUYeCKON BSI3KOCTH MPHU MOHUKEHUH TEMIIEPATyphI
3.YMeHblIeHHe PU3NUECKOT0 MpeJiesia TEKYUECTH MPHU MOHKEHHH  TeMITepaTyphl
4.YBenuueHue mpejena NpoyHOCTH MPU MOHMKEHUU TeMIIepaTyphbl
2. Vnapnas 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. Tsp — 3TO TemnepaTypa UCIIBITAHUM:
1. T=50°C



2. ipu xotopoit KCU = 0,5 MJTx / 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.IOBBIIIEHNE YHUCTOTHI CILIABa

7 2 3.yBeIMUYEHUE COepKaHUS pUMeceit
4. yBenuueHue pazMmepa 3epHa

7

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.IlonyunTs omBITHBIE 00Opa3lbl, 3amUcaTh MapKy CTajHd, WCHBITaTh TBEPAOCTh OOpa3loB IO
Poksenny (mkana B).
2.Harpets 3akanenHsle 00pa3sibl 10 Temnepatypsl Acs+(30...50)°C u BeiaepkaTh UX B e4u 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€.
3.3a4UCTUTh TePMUYECKH 00paboTaHHbIe 00pa3Lbl HAXKAAYHON OyMaroi M UCHbITaTh HA TBEPJOCTh
no Poxgemny (mkana B) mocne omxura.
4.CxemMaTH4ecKH 3apucoBaTh MUKPOCTPYKTYPBI MOCTIE U30TEPMUUYECKOTO OTHKUTA, HOPMAJIU3ALIUH C
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 IIpU

HN30TCPMHUYCCKOM OTKHUTC I10 YKA3aHHOMY PCKHUMY.

t, °c 1) a |
2)c, d
3 9 3)a, c
4) b, |
5)a, d
MH
i,

7.2.7. KoMIUIeKT 3alaHuii K 1a0opaTopHoii padore Ne7

Tema: «BnusiHue koauuecTBa yriepoja Ha TBEPAOCTb 3aKaJICHHOM YTiIepoIuCTON CTa
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
MOJYYCHHBIM JaHHBIM OCTpouTh 3aBucuMocth HRC=f(C%) nocne 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 3apmanuio mpernojaBarenisi M300pa3uTh 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. KoMmIuieKT 3a1aHuii Kk 1adopaTopHoii padore Ne§

Tema: «OTmyck cTtanm»
A) OopMuTh OTUET 1O TeMe TabOpaTOPHOH pabOTHI.
b) BeimonauTh 3a1aHus K 1abopaTopHO padoTe.
1. Omnpenenuth TemmepaTypy 3aJaHHOTO INperojaBaTeleM BHUJa OTIYCKAa U BpPeMs BBLICPIKKH
oOpasia npu BEIOPAaHHON TeMITepaType.
2. TlpoBectu OTIyCK 00pa3IoB.



3. Ompenenuth Ha TBepaoMmepe mo mkaie C TBEpAOCTh OTHYIICHHBIX 00Opa3ioB IlocTponThb
saucumocts HRC=f(T,,,,, ) 11 cranu 45 n 00GBACHATE TPHYMHBI TaI€HHUS TBEPIOCTH.
4. CxemMaTHuYeCKH 3apHCcOBaTh CTPYKTYpPYy TOCIE BCEX BHUJIOB OTIYCKA M OMHCATH IPOIECCHI,
MPOTEKAOIIUE B YIIIEPOJUCTOM CTAIN IPU HU3KOM, CPETHEM M BRICOKOM OTITYCKE.
B) Beimonanute 5 3agaHuii ”TOroBOro TECTA.

Bapuanr 1 (u emie 11 BapraHTOB TECTOB)
1.Kakast cTpyKkTypa HMeeT BBILIE MJIACTUYHOCT?

1) 2) _ _ 3)
°M+++°%;.,¢+¢° DDDDDD _:i:.f-‘..-f
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2. JIns xakux Jeraneil npuMeHseTCsl CPEITHUM OTITYCK?
1) st ”HCTpyMEHTa, PAaCCUMTAHHOTO Ha Oe3yAapHbIe HArPY3KU
2) 51 TSXKeENo HarpyKEHHBIX IIECTepeH
3) [uis peccop, mpyxuH

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. Kakoil mporecc npoTeKkaeT B CTajIM IPU HU3KOM OTITyCKe?
1) YMeHbIIeHHE CTENEHH TETParoHaJbHOCTH PEUIETKH MapTEHCHTa B PE3yNIbTaTe YaCTUYHOM
muddy3un yrieposaa
2) [onubIil pacniaag MapTeHCHUTa
3) OGpa3oBanue g-KapOHUI0B
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 3a1aHuii K 1adopaTopHoii padoTe Ne9

Tema: «BiustHue CTpyKTYphl METajIa Ha BEJIMYNUHY YAEIBHOIO 3JIEKTPOCOIPOTHUBIICHUS
A) OopmuTs 0TUET 110 TEME JTAOOPATOPHOM PAOOTHI.
b) BemonHuTh 3a1anus k 1abopaTtopHoil padore.
N3yunTh NPpUHIMIINATIBHYIO CXEMY JBOMHOTO MOCTA.
2. OmpenenuTh yAETbHOE JIEKTPOCOMPOTUBICHHE BHIOPAaHHBIX MaTEPHUATIOB MO CXEME JABOWHOTO
MOCTA.
[TonydyeHHbIE TAaHHBIE 3aHECTU B MIPOTOKOJ UCIIBITAHUI
Crnenatp BBIBOJ O BIMSHUM TUIIA MaTepuaia Ha YIAEIbHOE 3JIEKTPOCONPOTUBIICHUE.
B) BrimonHuth 5 3aaHuil HTOrOBOTO TECTA.

=

~ow



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)
S.

tuna KP

KOJINYECTBA JIEKTPOHOB HA BHELIHEM 3HEPreTUUYECKOM YPOBHE

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

KonpueruBHas cuna Ha pucyHke 0003HaUeHa Kak. ..

‘. l) HO

3) He
4) Boer

2) Bo
B,
H, /
[

_Hn

a

Huskoe ynenbpHOE 7IEKTPOCONPOTUBICHNE METANIOB CIIOCOOCTBYET. ..

CHIDKEHHIO OOIINX NOTEPh PU TIepeMarHNuIiBaHUH

CHIDKEHHIO MarHUTHOW TIPOHHUIIAEMOCTH

yYBeJIMYEHUIO TeNJIOBBIX NOTEPh NPHU NepeMarHu4eBaHuM

yBenuueHuto 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. OueHo4Hble cpeacTBa AJsl NMPOMEXKYTOYHOH aTTecTAlMU N0 HTOraM OCBOEHUS

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 @axkToppl  YOPOYHEHHS: TBEPJAOPACTBOPHOE, JUCIEPCUOHHOE, 3E€PHOIPAHUYHOE
YIIPOYHEHHUE.
8 Knaccudukanus u BUIpl MEXaHHUECKUX UCTIBITAHUI: CTaTHIECKUE, TUHAMUYECKHE,
YCTaJIOCTHBIE.
9 MexaHnueckrue CBOMCTBA U UX XapaKTEPUCTUKU. MeTo/1bl OIIpeIeIeHHs] MEXaHUYECKUX
cBOMCTB. McnplTaHusl HA OTHOOCHOE PACTSKEHUE.

10 VcnpiTanus MaTepragoB Ha TBEPIOCTh, YIAPHYIO BA3KOCTb, YCTAJOCTHYIO IPOYHOCTD.

11 Pa3pymenue xpynkoe u Bszkoe. TemnepaTypHbli OPOT XJIaJHOJOMKOCTH.

12 TepmonnHamuyeckue ocHOBHI (ha30BbIX npeBpaiieHui. [Tonstus cucrema, cras, ¢asa,
KOMIIOHEHT, MEXaHH4ecKasi cMecb. Pa30BOE paBHOBECHE.

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

14 3akoHOMepHOCTH KpucTtaumsauyu. Kpuseie Tammana

15 ['omorenHass u rereporeHHas KpHUCTAIM3alMM. 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 Jlnarpamma cocTosiHus xee30-yriepoa. Daspl, TMHUH, KPUTHUECKUE TOUKH.

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 [IpeBparenus B cTayigx OpU OXJaXIeHUH. J{narpamMmma H30TepMUYECKOTO PEBpaIICHUs
ayCTeHMTa. BiusiHUEe CKOPOCTH OXJaXKACHUS Ha JUCIEPCHOCTH (heppPUTO-IIEMEHTHUTHBIX
CMECEH.

22 MaprencutHoe npeBpaiieHne. OCHOBHbIE 0COOCHHOCTH, KHHETUKA PEBPAIICHUS

23 TepmooOpaboTka. Kitaccudukanusi © OCHOBHBIC TEXHOJOTHYECKHE ITapaMETPBI.

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
OTXMUTA.

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

28 OcHoBuble Bujpl XTO. CylHOCTb, TEXHOJIOTMYECKUE IapaMeTphbl, Ha3HAYEHUE.
Ocobennoctu (hopMUpOBaHUS CTPYKTYPBI U CBOKCTB cru1aBoB rpu TMO.

29 Knaccudukanus 1 MapKHpOBKa KOHCTPYKIIMOHHBIX MAaTEPHAJIOB.

30 MarHuToTBepIble 1 MarHUTOMATKUE MaTepHuaibl. OCHOBHBIE TPeOOBAaHUS K MarHUTHBIM
MaTepuagam, 00J1acTH MPUMEHEHUSI.

31 MarHuTHble CBOICTBA M CIOCOOBI M3 OIpPEIENICHUS: MarHUTHas IPOHULAEMOCTb,
MarHUTHOE HACBIIICHUE, KOIPIIETUBHAS CHJIA.

32 Matepuansl C BBICOKOM 3JIEKTpUYECKOW MpoBoAMMOCThIO0. CTpoeHue M CBOICTBa,
00J1aCTH IPUMEHEHMSL.

33 DneKTpudeckass MPOBOJAUMOCTh, METOABI OINpEAeieHus, (HAaKTOPBL. OMIPEACISIIOIINe
3JIEKTPOIIPOBOIHOCTh MAaTEPUAJIOB.

34 [TomympoBOTHUKOBBIE MaTepHAIIBL. KiacCu(pUKanus, 0COOEHHOCTH CTPOCHUS U CBOWCTB,
00J1aCTH IPUMEHEHHMSL.

35 JlernpoBaHue MOITYIPOBOTHUKOB.

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

37 Jsnextpuku. OCOOEHHOCTH CTPOEHHUS, CBOICTBA.

38 [Tonsipu3anus AUINEKTPUKOB: CYITHOCTD. BUIBI.

39 XapaKTepPUCTUKHU TUIICKTPUUECKIX CBOWCTB M METOBI MX OMPEICIICHHSI.

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
IPUMEHEHHUS.

7.3.2. Kputepuu u HOPpMbI OLEHKH

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. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBo B

Ne nocooue, yueoHo- Hay-nou
ABTOpPBI, COCTABUTEJIH 3arsiaBue (3aroJI0BOK) Ton u3nanus oubanorexe /
n/n MeToaAnYecKoe nmocoomue,
NpAKTHEYM, Ip.) HaumenoBanue
p > AP 3BC
MarepuajioBeieHUE U TEXHOJIOT U 9BbC
1 A.M. Anacku, . METAUINYCCKUX, HEMETAJUTNYSCKUX U Y4ueOHuK 2017 "ZNANIUM.
A.H. KpacHoBckuii "
KOMITO3HITMOHHBIX MaTEPUAJIOB COM
B.I1. JImuTpeHko IbC
2 = P ’ MarepuanoBe/ieHr€e B MAIIMHOCTPOCHUH Y4eOHoe nmocodue 2016 "ZNANIUM.
H.b. Manyiinosa COM"
3 A .B. ITo3nasakos. MarepuaiioBeicHue Y4yebHoe mocodue 2016 SbC "JIaup"
8.2. JlonosinuTeIbHAS JIUTEPATypa
Tun (yueOHuk, yueoHoe Kog:q:lc{zlgo B
Ne nocooue, yueOHo- y
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ1I0BOK) I'ox u3panus ondmorexe /
n/n MeTOoHYeCKoe mocodue,
NpPAKTHEYM, Op.) HanmeHnoBanue
P ’ g1e
1 I0.I1. ConHiies, CrernuanpHbIe MaTepUabl B YyeOHnk 2014 9BC
E. U. TlpsixuH, MAaIIMHOCTPOCHUN "IPRbooks"
B.1O. Iupaitnen
2 | O.A. Macanckuii MarepuasnoBezieHHEe 1 TEXHOJIOTUI YuebHoe nocobue 2015 3BC
KOHCTPYKIIMOHHBIX MaT€pHUAJIOB "ZNANIUM.
COM"
3 I'.B. KneBuos, ®du3ukKa 1 MeEXaHUKa pa3pylIeHUs ONEeKTPOHHBIN 2014 Penozuropuit
H.A. Knesioga, yueOHUK Ty
0O.A. ®ponosa




Tun (y4yeOHNK, yueOHOe

KoaunuecTBo B

HAY4YHOMH
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEJIH 3ar;iaBue (3aroJioBoK) I'ox m3panus oudamnorexe /
n/n MeToauYecKoe nmocoomue,
HanmenoBanue
NPaKTHUKYM, Ap.) 3EC
4 I'.I1. deTucos, MarepuanoBeIeHUE U TEXHOJIOTHS YyeOHuk 2014 9BC
®.A. lNapudynnun MaTepHuasoB "ZNANIUM.

COoM"




8.3. Ilepeyenb mpogecCHOHAIBLHBIX 0a3 JAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
CHCTEeM
e «BecTHMK MarHMUTOrOpCKOro rocyIapCTBEHHOIO TEXHUYECKOro yHuBepcurera uM. [.M.

Hocosay, http://vestnik.magtu.ru

e «BectHuk Camapckoro rocyJapCTBEHHOIO TEXHUYECKOTO YHUBEPCHUTETA.

Cepus:

TEeXHUYECKHE HayKny, http://science.samgtu.ru/node/31

e JIutpé u metayprus» http:/lim.bntu.by

e «Texnonorus Metamuosy http://www.nait.ru

e «IlepcrekTuBHBIE MaTepHaab» hitp://wWww.j-pm.ru

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

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

0OeCcCpovHO

8.5. Onucanne MaTepHaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM AJs OCylIeCTBJIEHUSs
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILIUHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

KOHCYJIbTAllMi. YueOHast ayAuTOpus s
IIPOBEJCHUS 3aHATUN TEKYIIETO KOHTPOJISA U
IIPOMEKYTOUHOH aTTECTAL[UU.

(-326)

Ne Ap. 00bEKTOB /15l IPOBe/IeHUs!
N Ilepeyens 0CHOBHOTO 000pYynOBaHHS
/I | NPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHIA,
NMOMELIECHHU VISl CAMOCTOATEIbLHOMN
padoThl 00y4yaromuxcs (HOMep ayAuTOPHH)
Jlab6opatopus "TepmoobpaboTka CToBl yYEHHUYECKHE JIBYXMECTHBIE, CTOJ
MatepHuaioB" YueOHas ayAUTOpUS IS 71a00paTOPHBIM, CTON MpenoaBaTeIbCKHi,
npoBeeHus tadopatopHeix pador. (E-105) CTyn MPENO0/1aBaTeIbCKUN, JTIOCKa
1 ayIuTOpHast (MenoBas), MaKeTbI
AIEKTPOHHBIX MHUKPOCKOIIOB,
MeTajutorpaduueckuii Mukpockon MUM-
7, meuu, TBEpJOMEPHI, TEPMOIIAPHI, CTAHOK
NIOJIMPOBAIIbHBII
VYyeOHast aynuTopus AJis IPOBEICHUS Cronsl YYEHUYECKHUE (MOHOOJIOKM)
3aHATUH JEKIMOHHOTO TUIA. Y4yeOHas JBYXMECTHBIE, CTOJI IPENOJaBATEIbCKU,
ayJUTOpUS AJIs IPOBEACHUS 3aHATUI CTYH MpenoaaBaTeIbCKU, J0cKa
CEeMMHAPCKOro THUMa. Y4yeOHas ayIuTopHs Ul | ayAuTopHast (MesoBasi), SKpaH HaBECHOI,
KYpCOBOTO MPOEKTUPOBAHUS (BBINOIHEHUS CTallMOHApHBIA  TPOEKTOp, MpOIECCOp,
2 | KypcoBbIX paboT). YueOHas ayTuTopus 1Jist MBIIIb  KOMIIBIOTE€pHAs,  MyJbT  JUIA
MPOBEJICHUS TPYNIIOBBIX U UHAUBUIYAIbHBIX | IPOEKTOpA



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

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U

Ne Ap. 00bEKTOB /151 IPOBe/ICHUs!
N IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NPpaKTU4YeCKUX U JJa00PaATOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarommxcsi (HoMep ayAuTOPUM)
Jlaboparopus «Meramiorpadus. Crobpl yYEeHHUYECKHE JIBYXMECTHBIE, CTOJ
YueOHast ayTUTOpHS AJ1s IPOBEACHUS 71a00paTOPHBIH, CTOJ MPENnoaBaTEIbCKU,
1abopaTOPHBIX padoT. CTYyI MPENO0/1aBaTeNIbCKUM, JTIOCKa
3 | E-204 ayJIuTOpHAs (MenoBas), MaKEThI
AEKTPOHHBIX MHUKPOCKOTIOB,
Metautorpaduaeckuii Mmukpockon MHWM-
7,
Komnrerotepuslit knace. YueOnas aynqutopusi | CTombl YU4EHUYECKUE JIByXMECTHbBIC
JUISI IPOBEJICHUS 3aHATUHN JIEKIIMOHHOTO TUMA. | (MOHOOJIOK), Jlocka TpexCeKUHOHHAas
VYyeOHast aynuTopus AJis IPOBEICHUS ayTuTOpHAas (MenoBas), CTOJ
YyueOHast ayTUTOPHSI U IPOBEICHUS IpenoaaBaTeNbCKU, CTYH
nabopaTopHbIX paboT. YueOHas aynuTopus IpernoaaBaTeNbCKUiA, MIPOEKTOP
4 | A1 KyPCOBOTO MPOCKTHPOBAHHS MYJIbTUMEAUUHBINA,AKPAH [UIS TPOEKTOpa |,
(BBITIOJIHEHUS KYPCOBBIX paboT). YueOHas Tym0a HamoipHas. TyM0a HacToJIbHas,
AyIUTOPUS JJISl TIPOBEJICHHSI TPYIIIIOBBIX U Kadenpa
WHAUBUAYAIbHBIX KOHCYJIbTAIU YueOHas
AyIUTOPUS JJISl TIPOBENICHUS 3aHATUI
TEKYIIET0 KOHTPOJIS U MIPOMEXKYTOUHON
arrecranuu. (E-214)
VYyeOHast ayTUuTOpHsL UI IPOBEIECHUS Crombl y4EeHUUYECKHE TPEXMECTHBIE
3aHATHH JEKIMOHHOIO THMa. Y4eOHas (MOHOOJIOKH), CTOJI MpPEenoJaBaTeNIbCKU,
ayJIUTOpUS AJIs TPOBEICHUS 3aHATUI CTYN MPenoAaBaTeNbCKUiA, J0CKa
CEMUHAPCKOT0 TUTA. Y4YeOHas ayTuTOpust IJIsl | ayTUTOpHAst (menoBas), Kadeapa
5 | KYPCOBOIO NPOEKTHPOBAHUA (BBITIOJIHEHUS HACTOJIbHAs
KYpCOBBIX pa0oT). YueOHas ayAuTOpHs JIIs
MIPOBEJICHUS TPYITIOBBIX M MHIUBUYaTbHBIX
KOHCYJIbTAIMN YueOHas ayAuTopus JIs
NPOBE/ICHUS 3aHATUH TEKYILEro KOHTPOJIS U
npoMexyrouHoi arrecraimu. ('-302)
[TomermieHue st cCaMOCTOATENBbHOM pabOThI CTounbl ydeHHUUECKUe, CTYIbs
6 | crynenTos (I'-401) yuennueckue, [1K ¢ BbIxogom B ceTh

HNurepHer




