dbenepanbHOE TOCYAAPCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICILIETO 00pa30BaHUs
«TONBATTUHCKUI TOCYIAPCTBEHHBIN YHUBEPCUTET

b1.5.09

(wugp oucyuniurwvy)

PABOYAA ITPOI'PAMMA JUCHHUII/IUHBI
MATEPUAJIOBEJEHUE 1 TKM

(Hazeanue OUCYUNIUHbvL)

10 HaIIPaBJICHHIO MOATOTOBKH (CIIEIUAIbHOCTH)

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI'MYECKOE OBECITEUEHUE
MAIINHOCTPOUTEJIBHBIX ITPOMU3BOCTB

(muqbp U HAUMEHOo6aHUe Hanpaeierusl, cneuua}zbl—tocmu)

[MPOEKTHUPOBAHUE TEXHOJIOI'MYECKUX ITPOLOECCOB

(Haumenoganue cneyuanuzayui, npoghuis)

dopma 00ydeHHs: 3a09Has

I'on Habopa: 2017

PacnpenesieHue 4acoB JUCHMILIMHBI 10 CEMeCTPAM M BHIaM 3aHATHH (110 y4eOHOMY IJIAHY)

Kosuuecrso 3ET 8
Yacos no PYII 288
Buabl koHTpOJIA HA JK3aMeHbI 3ayernl Kypcosbie Kypcosbie KO"T%‘”“"W
Kypcax MPOEKTHI padoThI (ﬂﬂ[,’,a3;):.:’;0ﬁ
¢opMbI 00yueHns)
5
NeNe kypca
1 2 3 4 5 6 Hroro
3ET no kypcam 3 5 8
Jlexuun 2 4 6
JlaGopaTopHubie 2 4 6
IIpakTHyeckue 2 2 4
KonraktHas padora 6 10 16
Cawm. pabora 98 166 264
Konrtpoas 4 4 8
Hroro 108 180 288

ToabsiTTH, 2017




Pabouyas nporpamma cocrasiena Ha ocHoBanur ®I'OC BO u y4eOHOTO mijiaHa HampaBiIeHUS
noarotoBku  (cnenuanbHOCcTH)  15.03.05 ~ KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE olecreueHue
MaIMUuHOCTPOUTCIIBHBIX ITPOU3BOJACTB

Peueﬂ3np03a}me paﬁoqel‘i nporpaMmmbl JTHCIUIIJIMHBI:

OtcyrcTByeT
VYuebnas (paboyast) mporpamMma o00peHa Ha 3aceqannu Kadeapst HMuM (potokot
3aceqanusg Ne oT «_ » 20 r.).
Penenszent
(OonarcHocmyb, yuenoe 36anue, cmenens) (noonucw) (U.0. ®amunus)
« » 20 T.

Cpok aeiicTBust paGoyeii MPOrpaMMbl JHCHHUILIHHDI 10
« » 20 r.

HNudopmanus 00 akryaauzanuu padodeid NporpaMmbl AU CHUIIIHHBI:

[Iporokoun 3acenanust kapeapst Ne_ oT «__ » 20T
[TpoToxkon 3acenanus kadgeapet No_  oT «__ » 20 r.
[IpoTokon 3acenanus kadgeapet No_  oT «__» 20 r.
[IpoTokon 3acenanus kadgeapet No_  oT «__ » 20 T
COI''TACOBAHO
3aBenyromuii kapeapoit «O00pyI0BaHUE M TEXHOJOTHH MAIIMHOCTPOUTEIHLHOTO
IIPOU3BOJICTBAY

(sbinycraioweti nanpasienue (CneyuarbHOCmy))

«_ » 20 1. H.10O. Jlorunon
(noonucw) (U.0. amunus)

YTBEPXJIAIO

3aBeHyIOHIHﬁ Ka(benpoﬁ «HaHoTexXHOI0rNKu, MaTepUaI0BEICHNE U MEXaHUKA)

«__ » 20 . A.C. CenuBaHoB
(noonucy) (U.0. Pamunusa)




CTPYKTYPA JUCHUIIVIMHBI "MartepuasoBenenue u TKM -1,2."

Crpykrypa aucuuniaunsl «Mamepuanogedenue u TKM»

Kos-Bo O0beM yueOHOro Kypca H BUAbI y4eOHbIX MepOnpHusATHii
HeJellb, B
Cemecrp | Koa-so TeueHue Beero AyIHMTOpHbIE 3aHATHS CamocTosiTe/bHasi paboTa ®opma
Haumenosanue kypea H3ydyeHus 3ET KOTOpPBIX |YaCOB IO KOHTpOJIsI
peamms-cs | Vi | g | a6, | mpager. | TPART | g Ja6. | Kome. | PIP | Kype. | Komrp. | M T
Kype nrany cero | Jlekn a pakT B LT cero a oHC ypc OHTP HOE 1
MatepuaoBeneHue
P A 2 3 108 6 2 2 2 98 0 0 0 0 4 98 0 3auer
u TKM-1
MatepuaoBeneHue
P A 3 5 180 10 4 4 2 166 0 0 0 0 4 166 0 3auer

u TKM-2




AHHOTAIUA
AUCUMILNIUHBI (Y4e0HOI0 Kypca)
b1.5.09 MarepuaaoBenenue u TKM 1,2

(MHzAEKC ¥ HAaMMEHOBaHHUE AWCIUIUINHEI (Yy4eOHOro Kypca))

1. Heab 1 32124 U3Yy4YeHUA TUCHUIVIMHBI (Y4e0HOTr0 Kypca)

Hens — Jlath mpeacTaBieHHEe U OOOCHOBBIBATH B3aMMOCBS3b XUMHYECKOTO
COCTaBa, CTPOCHUSA M CBOMCTB METAJUIOB M CIUIABOB, & TAKXKE JaTh MPEICTABICHUE O
COBPEMEHHBIX U TIEPCIIEKTUBHBIX METOJIaX UX 00OPaOOTKHU.

3amaun:

1. Jlath mpencTaBieHUe O KPUCTATUIMYECKOM CTPOSHUU METAIIJIOB U CILIABOB.

2. Jlatb mpexactaBieHue o (azax B METAUIMYECKUX CIUlaBax U
3aKOHOMEPHOCTH KPUCTAJUTU3ALMK METAJVIOB U CIJIABOB.

3. JlaTte mpeacTaBieHue 0 (a30BbIX MPEBPANICHUSX B METAJIJIAX U CIIaBax
IIPU HATPEBE M OXJIAXKICHUHU.

4. JlaTb mpencTaBiIeHHE OO0 OCHOBHBIX BHJAX TEPMUUYECKOM 00paboTKu
METaJJIOB U CIUIaBOB.

5. O3HaKOMHTH CTYJICHTOB C Kjaccu(]uKamueit 1 MapKHUpOBKO COBPEMEHHBIX
cTajiel, CIjIaBOB U HEMETANTMYECKUX MaTEepPUaJIOB.

2. MecTo nucuMiuidibl (yaeoHoro kypca) B ctpykrype OIIOII BO

JlanHas gucturinHa (y4eOHBIM Kypc) oTHOCUTCS K bioky 1 "JluciurinHbI
(Monmymnm)" (6a3oBast 4acTh).

Juciuiuinael, yyeOHble Kypchl, HA OCBOCHHHM KOTOPBIX Oasupyercs daHHas
TUCHUIUIMHA (Y9eOHBIN Kype) — hHu3nKa, XUMUSL.

Jucturuinael, y4eOHbIE KYpChI, IS KOTOPBIX HEOOXOAMMBI 3HAHMS, YMEHUS,
HaBBIKU, MPUOOpETaeMble B pe3yJbTaTe U3YUYCHHUS NAHHOW JUCIMIUIUHBI (Y4eOHOTO
Kypca) —METaUIOPSXKYIIUE HWHCTPYMEHTHI M  WHCTPYMEHTaJIbHAasi OCHACTKA,
000pyAOBaHUE U TEXHOJIOTMYECKasi OCHACTKA MAIIMHOCTPOUTEILHOTO MTPOU3BOCTBA,
TEXHOJIOTHUS (PU3UKO-TEXHIUUECKOU 00pabOTKH MaTEPHAIIOB.

3. Ilnanupyemble pe3yabTaThl 00y4YeHHs] MO JUCHMILIMHE (YyuyeOHOMY
Kypcy), COOTHeCeHHble ¢ IUIAHMPYeMbIMH  pe3yJbTaTaMH  OCBOEHHS
o0pa3oBaTe/IbHOH NMPOTrPaMMbI

®opmupyembie U IInanupyemsle pe3yJbTaThl 00y4eHHsA
KOHTPOJIHpPYEMBbIe
KOMIICTCHIIUH

- CIIOCOOHOCTh MMPUMCHATH 3HaTh: CIOCOOBI PAllMOHAIBHOTO UCIIOJIb30BAHUA HGO6XOJII/IMLIX
CITOCOOBI PalMOHAJIIBHOTO | BUAOB PECYPCOB B MAIIMHOCTPOUTEIIbHBIX ITPOU3BOJICTBAX, CITOCOOBI

HCIT0JIb30BaHUs peann3anii OCHOBHBIX TEXHOJIOTHYECKHX IIPOLECCOB
HEOOXOIMMBIX BUJIOB | YMeTh: MPUMEHSATh CIOCOObI pallMOHAIBHOTO  HMCIOJIb30BAaHUS
pecypcoB B | HEOOXOAMMBIX  BHJIOB  pPECYpCOB B  MAaIIMHOCTPOUTEIBHBIX
MAaIIMHOCTPOUTEIBHBIX IPOM3BOJICTBaX BBIOMPATh OCHOBHBIE M BCTIOMOTaTEeNIbHBIE

MMPOU3BOACTBAX BBIGI/IpaTB MaTCpHraJIbl JJIsI U3TOTOBJICHUSA HU3ICITUH.




OCHOBHBIC u | Bnazgets: crocobamu PalMOHAIEHOTO UCII0JIb30BAHUSI
BCIIOMOTI'aTCJIbHBIC HGOGXOI[I/IMBIX BUI0OB peCypcCoB B MallMnHOCTPOUTCIIBHBIX
MaTepHabl JUIA | IPOU3BOJCTBaX W crmocodamMM  peaiM3allid  OCHOBHBIX
HU3TrOTOBJICHUA I/I3I[eJII/II71, TCXHOJIOTHYCCKUX MTPOUICCCOB

crocoObl peanuzanyu

OCHOBHBIX

TEXHOJIOIT'NYCCKUX

mporeccon (ITK-1)

- CIIOCOOHOCTH | 3HATh: METO/Ibl CTAHAPTHBIX MCIBITAHUI MO ONPEACICHUI0 (PU3UKO-
HCIIOJIB30BATh MCTO/JbI | MCXaHUUYCCKUX CBOICTB MaTcpurajioB u T'OTOBBIX
CTaHAAapTHBIX ACIBITAaHUH MalIMHOCTPOUTCIIBHBIX I/I3I[€JIHI>'I, CTaHJAPTHBIC MECTOObI nx

I10 OIPENIEICHNUI0 (PU3UKO-
MEXaHHUYECKUX CBOWCTB U
TEXHOJIOTUYECKHUX
IIOKa3aTese MaTepuaioB U
TOTOBBIX
MAalIMHOCTPOUTENbHBIX

IMPOCKTUPOBAHMSA, IPOTPECCUBHBIC MCTOAbI SKCILTyaTalluX I/ISIICJII/Iﬁ

YMeTh: HCHOJIb30BaTh METOJIbl CTAHJAPTHBIX MCHBITAHUN 10
OTpeNIeTICHNI0  (PU3UKO-MEXaHUYECKUX CBOWCTB MAaTEpUaIoOB U
TOTOBBIX MAIIMHOCTPOUTEIbHBIX U3JICIIUMA

BJ'I&I[GTI)Z CTaHAAPTHBIMHU MCTOAAMHU TIPOCKTUPOBAHUA T'OTOBBIX
MAalIMHOCTPOUTCIIBHBIX I/ISILGJ'II/II\/'I, MNpOrpeCCMBHBIMU  METOAAMU

U3SIINH, CTaHJAPTHBIE | SKCIUTyaTalluu WU3CTUi

METOIbI uX

MPOEKTUPOBAHUS,

NPOTPECCUBHBIE METO/IBI

3KCIUTyaTaluu U3aeIni

(TIK-2)

CIOCOOHOCTh BBIOMpATh | 3HATh: CIIOCOOBI PAIMOHAIBHOTO MCIOIb30BAaHUS HEOOXOAUMBIX

METOIbI Hu CpEICTBa | BUIIOB PECYPCOB B MAITMHOCTPOUTEIHHBIX TIPOU3BOICTBAX, CITOCOOBI

U3MECHEHUS peau3anuu OCHOBHBIX TEXHOJIOTUYECKUX IIPOLIECCOB

OKCILTyaTallHOHHBIX VMeTp: NpHUMEHATH CHOCOOBI  PALMOHAIBHOIO  HCIOJb30BaHUS

XapaKTEPUCTHUK U3JETUA | HeOOXOMMMBIX  BHIOB  PECYPCOB B MAIIMHOCTPOUTEILHBIX

MAaIIUHOCTPOUTEIIEHBIX MPOM3BOJCTBAX  BBHIOMPATh OCHOBHBIE M  BCIIOMOTATEJIbHBIE

IIPOU3BOJICTB, MaTepualIbl JJIsl U3TOTOBJICHUS U3ICTUM.

AaHaJIM3UPOBATH UX | Bnaners: cnocobamu pannoHaJILHOTO HCIOJIb30BaHUA

xapaktepuctuxy (I1K-22) HEOOXOJAMMBIX  BHUJOB  PECYPCOB B  MAIIMHOCTPOUTEIHHBIX
IIPOU3BOJICTBAX u crocodamMu peanuszanuu OCHOBHBIX

TEXHOJIOTHMYCCKHUX ITPOIECCOB

TemaTnueckoe cogepkaHue TUCHUILIMHBI (Y4e0HOT0 Kypca)

Paspnes, moayanb

IMoxpasnen, Tema

MeramnoBenenue

Kpucrammmueckoe  crpoenue.  JlepekTsl  KpUCTAILIMYECKOTO
CTPOCHHS METAILIOB. BiusHue UX Ha MEXaHUYECKHE U (PU3UUECKHE
CBOMCTBA.

KpI/ICTaHHI/ISaHI/IH YUCTBIX MeTaioB. ®a3pl B  METAUIMYECKUX
CIljiaBax. 3aKOHOMepHOCTI/I KpucTajindaluu CIlJIaBOB. HpaBI/IHO
(1)3.3. I[I/Ial"paMMLI COCTOSIHUA NIBYXKOMIIOHCHTHBIX CUCTCM. ®a3oBbIe
MpeBpaliCHuA B TBEPAOM COCTOSAHUU.

CTaHB, YYTI'yH. ®da3oBbIe MMPEBpAIICHUS B CTAJIAX U YyI'yHaAX.

MexaHnuyeckue CBOMCTBa METAJUINYECKUX MAaTEPUATIOB. MeXaHU3MBI
pa3pylICHHUs.

OcHOBHBIE METO/IBI YIIPOUHEHUS METAIJIOB U CIUIaBOB. M3MeHeHne
CTPYKTYPHI U CBOMCTB MaTepHaJIOB MPU IUIACTHUECKON AedopMariu
U Harpese J1e(opMUpPOBaHHOT0 MaTepuana. Bo3spar u
pEeKpUCTAIUIM3ALUS.

Tepmuueckas o6paboTka

Tepmuueckas oOpaboTka. [IpeBparenus B yriaepoaucToi cranu




ITpU HArpeBe. Pacnan MEPCOXIIAKACHHOTO ayCTCHHUTA.

Knaccudukanus BunoB repmudeckoi oopadotku (CTO, TMO,
XTO). Otxur 1-ro u 2-ro poaa.

3akanka 0e3  MONMMMOP(HOrO  MpEBpalleHUs.  3aKallka C
nomMopdubIM nipeBpaimenueM. Ctapenue u otmyck. TMO u XTO

MammHOCTpOUTEBHBIE
MaTepuabl

Marepuansl. KOHCTpYKIIMOHHBIE CTANIM U CIUIABHI (YTIEPOIUCTHIE,
nerupoBansbie). Uyrynsl. KOHCTpYKIIMOHHBIEC LIBETHBIE CILIABHI (HA
OCHOBE TUTaHa, AIFOMUHUS, MEIH )

WNHcTpyMeHTaNbHBIE cTaI | cIiIaBbl. CTaM U CIUIABBI C 0COOBIMH
(U3UYECKUMU CBOMCTBAMH

Hemerannuueckue marepuaisl (I1aCTMACChl, KEpaMUYECKHE
MaTepHallbl, CTEKIIO, PE3UHOBBIE U JP.).

OO0wmas Tpy10eMKOCTh JUCHUILUIUHBI (YueOHoro kypca) — 3 3ET.



4. CTpyKTypa M cofep:kaHue TUCHUIUIUHBI (YueOHOro kypca) «Marepuanosenenue 1 TKM-1.2» .

Kypc uzyuenus 2

Paznen, ITonpaznen, Tema Bunpl yueOHOM paboTHI Heo0Oxonumbie Dopmbl Pexomennyemas
MOZYJIb Konrakruas paGora CamocrosiTenbHast MaTepHatbHO- TEKYIIETO JuTepaTypa
(B yacax) pabora TEXHHYECKHE KOHTPOJIS (Ne)
BCEro S DopMEI (dopMBI pecypcbl (HanmMeHoBaHKE
& POBEICHUSI OpraHU3alin OIICHOYHOT'0
:S JIEKIUH, cpezncTBa)
% | x| 2 71a00PaTOPHBIX, CaMOCTOATEBHOM
= i % E MPaKTHYECKUX § paboThI
S| 2| 2| % | sauaruii, MeTOABI 8
5| & E ) o0yueHus, @
= k§ 8, £ peanusyrone
S| F| om HPUMEHSEM YIO
: 00pa3oBaTeIbHYIO
M TEXHOJIOTHIO
Kpucrammmaeckoe ATOMHO- 2 + Jlexuus-Oecena ¢ 20 Nsyuenue cretr. Jlexumonnas [11,[3]
CTPOCHHE TBEPBIX KPUCTAJUTHYECKOE METOIOM JUTEPATYPHI. ayIUTOPHs
ten. Jledexrs CTPOEHHUE TBEPABIX o0yueHus — MenuaobecnieueHre
KPHUCTAJUTHIECKOTO TEJ, OCHOBHBIE MO3TOBOH HITYpM
CTPOCHHSL. CBO#CTBa 2 10 | Usyuenue crer. Otuer 10 Teme [11.[2]
KPHCTAJIIOB, TUTIBI JIMTEPATYPHI. MPaKTHYECKOTO
cBszeit Odopmienne 3aHATHS.
OTYeTa MO IPAKT. Tect
3aHSTHIO.
W3MeHeHue CBOKCTB MexaHu4uecKue 2 50 Usyuenne CrerannsupoBaHHas Ortuer 110 [1].[2]
METAJIIOB ¥ CITABOB CBOWCTBA W WX MaTepHaa 1o nmaboparopust n1a6opaTopHOI
6e3 (ha3oBbIX XapaKTEPUCTHKA METOANICCKUM pabore.
TIpeBpaIIeHAN. oCcoOusIM. Tecr.
Teopernueckue
ocHoBEI OM/I.
TepMOIMHAMUYECKHE ®a3kbl B CIUIABAX. 2 + Jlexuus-6ecena ¢ 40 Usydenne crer. Jlexumonnas [11.[2]
OCHOBBI (Da30BBIX OCHOBHBIE THITBI METOIIOM JIMTEPATYPHI. ayIUTOPHs
TIpeBpaIeHnit. JIAarpaMm o0yueHus — MenunaobecnieueHue
Kpucrammmsauus COCTOSTHHSI. MO3TOBOM IITYpM

CIIJTaBOB.




Texnonorun

TTOTyYCHUS
MOHOKPHCTAJIJIOB,
HaHO- ¥ aMOP(HBIX
MaTEepHAJIOB.
JNuarpamMma MHUKPOCKOITHYECKHI 30 | Usyuenwe cren. | Crenuaav3upoBaHHAs Ortuer 10 [11,[3]
cocrosiHus «JKenezo- | anamus.Ctpykrypa JIUTEPATYpPHI. naboparopust nabopaTopHon
yraepoay». Biusaue cTayei B Odopmitenne pabore.
XUMHYECKOTO PaBHOBECHOM oTYeTa o JI.p. Tecr
cocTaBa Ha COCTOSTHUH.
CTPYKTYpY U
CBOMCTBA CTaJIEN U
YYTYHOB.
TexHomorus
MOIU(DUIMPOBAHHSI.
Teopus u npakTuka 3akanka U OTILyCK Jlexuus ¢ 40 | U3yuenwue cremn. JlexunonHast
TEPMUUECKOH U YIJIEPOUCTHIX UCIIOJIb30BaHUEM JIUTEPATYpPhI. ayJaUTOpUs
XUMHUKO- crajiei. IIPE3EHTALMOHHOT O Meanaobecnieuenne
TEPMUUECKON Marepuaa.
00paboTKa CILIaBOB. 24 Usyuenue Crienyanu3upoBaHHas Ortuer 1o [11.[3]
MaTepuaa 1o naboparopust nabopatopHon
METOJMYECKHM pabore.
ocoOusIM. Tecr
Odopmitenne
OTYeTa MO JI.P.
CrenuanbHble Knaccudukanus u 50 | W3yuenwue crer. OTyer 1o Teme [11.[31.[2]
CIUIaBHI, MapKHUpPOBKa JUTEPATYPHI. MPaKTHYECKOr0
HEMETAJUTNYECKHE U KOHCTPYKIIMOHHBIX Odopmienne 3aHATHS.
KOMITO3HIIHOHHBIC MaTepHaioB oT4eTa. Tecr
MaTepHabL.
TexHonoruu ux
MIOJTYYSHHUS 1
00paboTKH.
Hroro: 4 264

16




5. Kpurtepum n HOpMbI TeKylIero KOHTPOJIS U MPOMEKYTOYHON aTTecTallul

HaumeHnoBanue yueOHbIX
MeponpHusTHI

YcaoBus nomycka

KpuTtepuu u HOpMbI OLEHKH

JlaGoparopabie pabOTHI

110

Hanuuue otpaboTku ¥
oTueTa

n1abopaTopHOH|

pabore.

«3auteHo» - Tect 1o J.p. HanKcaH He MeHee YeM Ha 4 Oaiia, 1aHbl IPaBUJIbHBIE OTBETHI Ha 2

BOITpOCa IMperoaaBaTeis.

«HE 3a4YTCHO» - TECT HC HAIllMCaH, HCT IPaBHUJIBHBIX OTBETOB 110 TEMC na6opaTopH0171 pa6OTLI.

Hanuuue otpaboTku ¥

«3a4TeHO» - TecT mo Teme IMPAKTUYCCKOI'0O 3aHATHA HallMCaH HE MCHEC YEM Ha 4 6anna, JaHbI

oTueTa
[IpakTiueckoe 3aHaTHE IpaBWJIbHbIE OTBETHI HA 2 BOIIPOCA MPENo1aBaTesl.
o MIPaKTUYECKOMY]
AHSTIIO «HE 3aYTEHO» - TECT He HaIMCaH, HET MPABWIbHBIX OTBETOB IO TEME MPAKTUYECKOTO 3aHATHSL.
dopma npoBeeHUs Ycnous nomycka Kputepuu u HOpMBbI OLIEHKH
MPOMEKYTOUHO I
aTTecTaluu
3a4eT Hanunuue orpaboTku u oTuera «3a4TEHO» Crynenty npegocrasisiercs: TecT u3 30 BOIpoCcoB.

0  [IPaAKTHUYCCKOMY

nabopaTopHO padoTe.

3aHATHIO H

[Tpu HanmuuuK MpaBUIBHBIX OTBETOB Ha 15 u Gonee
BOIPOCOB.

«HC 3a4TCHO»

HpI/I HaJIMYWU IIPAaBUJIbHBIX OTBETOB MCHCC YCM HaA 15
BOIIPOCOB TECTA.




6. Kputepun n HOpMBbI OLIEHKH KYyPCOBBIX padoT (IPOEKTOB)
ITo yueGHOMY KypCy IaHHBIN [TOAPa3eIl HE IPEyCMOTPEH

/. IlpuMepHasi TeMAaTHKa MHCbMEHHBIX PadoT (KypCcOBbIX, pepepaToB, KOHTPOJIbHBIX,
pacyeTHO-rpaduuecKux u aAp.)

[lo yueOHOMY KypCy JaHHBIN MOApPa3ael HE PEeAYyCMOTPEH

1. Bompocsl k 3k3aMeHy (3a4eTy)

Ne Bonpocsl

1. Twunsl KpUCTAITMYECKUX PEHIETOK U UX OCHOBHBIE XapakTepucTUku. OCHOBHBIE CBOMCTBA
KPUCTAJUIOB: aHU30TPOITHSI U TTOJIUMOP(DHU3M.

2. Twumbl cBsi3eli: MOHHASA, KOBaJICHTHAsA, BaH-1ep-Baanbca, Metammndeckast. X 0cOOCHHOCTH W BIIHSIHHC

Ha CBOMCTBA KPUCTAJIJIOB.

JledeKThl KpUCTAJUTMYECKOTO CTPOSHHUS, TEOMETpUIECKasl KiIacCHu(pUKaIusI.

4. Toueunsle nedexTsl. MexaHU3MBbl UX 00pa30BaHus. 3aBUCUMOCTh PABHOBECHOW KOHIIEHTPALIUU

BAKAHCUU OT TEMIIEPATYPHI.

Hudbdysus. Mexanuzmel nuddy3un. [lepsoiii u BTopoii 3akonb Duka.

6. Jlucnokamuu. BiausHue MIOTHOCTH JUCIIOKAIMI HAa MPOYHOCTHBIE CBOMCTBA KpucTauia. Kpusast
Opnunra. PacyeT TeopeTHuecKor MPOYHOCTH.

7. MexaHu3MBbl TJIaCTHYECKON nedopmaluu: CKOJIbXEHNE, JBOMHIKOBAHUE, MEXaHU3M TEOPETHIECKOM
MMPOYHOCTH, MeXaHU3M TU(DPY3HOHHON MOI3YUECTH.

8. DkcnepuMeHTaIbHBIC 3aKOHOMEPHOCTH TIJIACTHYECKOH AedopMannn. MexaHN4YeCKHue CBOMCTBA U UX
XapaKTEPHUCTHUKHU.

9. Jlebopmannonnoe ynpounenue. [Ipupona naknena. Tekcrypa negopmanuu.

10. JTepopmanmsi MOTUKPUCTATUIMUECKHUX TE. 3EPHOTPAHUYHOE yIIpoYHeHHE. 3akoH Xosuta-Ilerya.

11. Pa3pyuieHue Xpymnkoe U Bsi3koe. TeMIepaTypHbIi OPOT XJIaJHOJIOMKOCTH.

12. BiusHue Temneparypsl Ha CBOICTBA J1e(hOpMHUPOBAHHOTO MaTepuana. Pekpucranin3anus 1 ee THIIbL.

13. TepmoauHamuueckue OCHOBHI (a30BbIX MpeBpalieHuil. (TepmMoauHaMuueckue NoTeHuuaibl, Ga3oBoe
paBHOBECHE, BTOPOH 3aKOH TEPMOIMHAMHKH. )

14. TlonsaTus cucrema, cruiaB, (haza, KOMIOHEHT, MEXaHHUYECKas CMECh.

15. Kpucramnuzanus u ee stansl. KpuTnueckuii 3apo/ibliil ¥ 3aBUCUMOCTD €0 Pa3MepOB OT CTEIIEHU
MepeoXIIaxACHHUS.

16. 3akonomepHocTu Kpuctamu3anuu. Kpussie TaMmmana.

17. BrnusHue npuMecel Ha MPOIeCChl KPUCTAIUIM3AIMY U PEKOMEHIAIIUU 110 UX UCIOJIB30BaHUIO.

18. TexHomOTHUS MOTYYEHUS MOHOKPHUCTAJLIIOB.

19. TexHonorust noay4eHuss aMOpGHBIX ¥ HAHOMATEPHUAIIOB.

20. da3wl B crutaBax. TBep/pie pacTBOPHI M UX TUIIBL. Y CIIOBHSI HEOTPAHUYEHHOW paCTBOPU MOCTH.

21. TloHATHE XUMUYECKOTO COEAMHEHUS, 0COOCHHOCTH CTPOCHUS.

22. Metozp!l ocTpoeHus auarpamm coctostuus. [pasuio ¢a3 I'm66ca.

23. OcHOBHBIE TUIIBI Tuarpamm coctosiHus. [IpaBuna kononawl. Kpucrannuzanus u
CTPYKTYpOOOpa30BaHHE CILIABOB.

24. ]1.c. xxene3o-yraepoa. Pazpl, TUHAH, KPUTHIECKHE TOUKH.

25. ]l.c. xene3o-yraepoa. Kpucrannuzaius u CTpyKTypooOpa3oBaHue cTanei.

26. 3aBUCHMOCTH CBOMCTB CTaJlel OT COJIepKaHusl yriiepoa.

27. ]1.c. xene3o-yriepoa MeractabuibpHas. Kpucrammmsanus u CTpyKTypooOpa3oBaHue OEIbIX UyTYHOB.
OO6nacTh MPUMEHEHHUSI.

w
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28

29.

30.
31

32.
33.
34.
35.

36.
37.
38.
39.
40.

41.

42.

43.

45,

46.
47.

. J.c. xene3o-yriepon crabunpHast. Kpucramumszanus u cTpyKTypooOpa3oBaHHe CEphIX YyT'yHOB.
OO6nacTe NpUMEHEHHUS.

Knaccugukamnus cepsix 4yryHoB. CriocoOb! nmosrydeHust. BnusiHue CTpyKTyphl Ha CBOMCTBA CEPhIX
YYT'YHOB.

TexHonorust Mo (UIIMPOBAHNUS JKETE30YTIIEPOUCTHIX CIIIIABOB.

Jlnarpamma U30T€pMHUYECKOT0 IPEBPALICHUS ayCTEeHUTA. BIusHUE CKOPOCTH OXITaKICHUS Ha
CTPYKTYPY U CBOWCTBA CTAJICH.

MapTeHCcuTHOE MpeBpallEHUE: OCHOBHbIE 0COOCHHOCTH, KUHETUKA.

TO: knmaccudukanusi, OCHOBHBIE TEXHOJIOTHUECKHIE ITAPAMETPHI

3akanka: Ha3HaueHue, BUbl. CTPYKTypa 3aKajJE€HHBIX CTaJeH.

Pazniune cBOHCTB MPOAYKTOB 3aKAJIKK U OTIYCKA (IJIACTUHYATHIX U 3€PHUCTHIX CTPYKTYp). beitnur,
€ro Pa3HOBUIHOCTH.

[IpeBpanienus npu oTIIycKe.

Bunpl otmycka, MX Ha3HaYCHHE, CTPYKTYpa M Pa3IndHsi B CBOMCTBAX OTITYIICHHBIX CTaJICH.
Omxwur 1 u 2 poxa. TexHOJIOrHYECKHE TTapaMeTphl U Ha3HAYCHUE OCHOBHBIX BHJIOB OTXKHTA.
Bnusinue nerupyrommx 3J€MeHTOB Ha MOJIMMOP(U3M Kese3a.

JlerupoBaHHBIE CTaJIM, UX KJIACCH(UKALNS IO CTPYKTYpE B PaBHOBECHOM W HOPMAaJIM30BAHHOM
COCTOSTHHSIX

BnmsiHre nerupyroniix 3JeMeHTOB Ha KPUTHYECKHE TOYKH (Pa30BbIX MPEBPALICHUN U
TexHoJornyeckue napamerpsl TO.

OcnoBHEIe BUAB XTO: 0cOOCHHOCTH, HA3HAUCHHE.

Crennanbhble cTanu. OCOOEHHOCTH CTPOEHHUS, CBOMCTBA, 00JaCTh IPUMEHEHHUS.

. lIBetHbIe crmaBbl. OCOOEHHOCTH CTPOSHHUS U TEXHOJOTUH 00pabOTKH, CBONCTBA, 00J1aCTh
MIPUMEHEHHUS

Hemerammmieckue marepuansl (I1aCTMACChI, pe3UHBI, cTekiIa) OCOOEHHOCTH CTPOEHUS, CBOMCTRA,
00J1aCTh IPUMEHEHUS.

Kommnozurmonnsie Matepuansl. OCOOEHHOCTH CTPOCHHMS, CBOMCTBA, 00JIaCTh MPUMEHEHHS
Knaccudukanus u MapkKupoBKa KOHCTPYKIIMOHHBIX MaT€pUAIOB
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8. ®oHA OUEHOYHBIX

CPeACTB ISl TPOBeJCHUS] IPOMEKYTOYHOI
aTrecTaluy 00y4arOUUXCH M0 AUCHUIIHHE

8.1. IlacopT (poHIa OLEHOYHBIX CPEICTB

Kon
Ne KonTpoaupyemblie pa3ieiibl KOHTPOJIMPYeMoii HaumenoBanue
n/n (TeMbl) AMCUUIIMHBI KOMIIeTeHI MU (M1 OLICHOYHOI'0 CPeACTBA
ee YacTH)
1 Kpucrannuueckoe ctpoeHue JlaboparopHble u
TBEPIBIX Tel. Pa3oBbie MPaKTUYECKHUEe PabOTHI,
NPEBPAILECHHS B METAILTMIECKHMX OK-5,1IK-1, 2,22 | oopmiieHHE PE3YIHTATOB,
CIuIaBax (GbopMynupOBKa BBIBOJIOB,
TECTHPOBAHNE
2 MexaHudeckue CBOWMCTBA JlabopaTtopHbie u
MaTepraioB. MexXaHU3MBI OK-5. [IK-1 2. | MPaKTHUeCKHE paboTHI,
paspymieHus. 22’ "' | opopmIIeHHE PE3YITBTATOB,
(hopMyITUpPOBKa BHIBOJIOB,
TECTHPOBAHNE
3 Tepmudeckas 00paboTKa JlaGopaTopHble 1
METaJUIOB ¥ CIUTABOB. MpaKTUYEeCKUEe PadOTHI,
OK-5, TIK-1, 2, | oopmiteHre pe3ylibTaToB,
22 (hopMyIMPOBKa BHIBOJIOB,
TECTUPOBAHUE,
WHAMBUAYAIbHOE 3aJJaHHe.
4 Merannuueckue u Jlaboparopuble u
HEMETATTNYECKHE MaTepPHAaIbI. OK-5, [TK-1, 2, paKTH4ecKue paboThl,
29 odopMmIiIeHHE PE3YIbTATOB,
dbopMynupoBKa BHIBOJIOB,
TECTUPOBAHUE

8.2. TunoBble KOHTPOJIbHbIE 32/IAHUA WIN MHbIE MATEPHAJIbI, HE00X0UMbIE
JJISl OLEHKU 3HAHUM, YMEHUI, HABBIKOB U (WJIH) ONBITA e TeJbHOCTH,

XapaKTePU3yoIuX 3Tanbl GopMUPOBAHUS KOMIIETEHIIUHA B MPOIeCCe OCBOCHUS
o0pa3oBaTe/IbHOH NMPOTrPaMMbI

8.2.1. KomuiekT 3aganuii k 1adopaTopHoii padore Nel

Tema: «MapkupoBKa KOHCTPYKIIHOHHBIX MAaTEPUAIIOB)

A) ObopMHUTH KOHCTIEKT TIO TeM€ JTa00paTOPHOI PabOTHI.

b) Bemounuts 5

pacuindpoBaTh MapKu CILIABOB.

3aJTaHUN

HUTOrOBOI'O

Bapmuanr 1 (41 emie 14 BapuaHTOB TECTOB)

Cr51ne.
V10A
18X2H4MA

TCCTA.

Knaccudpuuuposarts,
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K460-3
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8.2.2. KoMmIuieKT 3aganmii Kk 1adopaTopHoii padore Ne2

Tema: «Tunbl KPUCTAITMUECKUX PEHIETOK U UX OCHOBHBIE XapaKTEPUCTUKU»
A) OpopMuth oTUET 1O TEME JTAOOPATOPHOI pabOTHI.

b) Beinmonuuts 3amanus K 1abopatopHoi padoTe.

1. TImockocTh B KyOMYECKOM KPHCTAJIE OTCEKAeT Ha KOOPJAMHATHBIX OCSX OTPE3KH,
paBHbIc a; 2B; c¢. OmnpenenuTh KpucTauiorpaguueckue WHACKCHI TUIOCKOCTH
(hkl)?

2. TlocTtpoiiTe mpoCTpaHCTBEHHOE HM300paKEHHE TUIOCKOCTEHW (Ha mpumepe KyoOa),
uMeromux kpucramiorpaduueckue nuaekcsl (110); (111); (112); (321); (1 1 0);
(T11): (11 1)

3. Ompenenure CUMBOJI HapaBJeHUs, Mpoxosiero yepe3 Touku (0, B/3, ¢/3).

4. TlocTpoliTe MPOCTPAHCTBEHHOE W300paKCHHUE CIICIYIONIMX HAIPaBJICHUH B KyOe

[100]; [010]; [001]; [ 1 00]; [0 1 OF; [00 1 J; [110]; [201]; [011]; [111]; [ 1 11];

[111]; [111];[111];[124]; [211];[111]; [214]; [311].
5. TloacumTaiiTe yuCI0 aTOMOB B STYEHKHU U KoopauHaIrmonHoe unciio s OLK u
'K u I'TTY pemetok.

B) BeinmonHuTs 5 3a1aHUi HITOTOBOIO TECTA.
Bapuant 1 (1 emie 10 BapuaHTOB TECTOB)

1. K cn0oXHBIM KPUCTAIUNIMYECKUM PEIIETKAM OTHOCAT ...
1. xpuctannuyeckue KyOM4ecKue pereTku

2. pemeTku ¢ O0JIBIITUM KOJTUYECTBOM aTOMOB

3.pelIeTKH, Y KOTOPBIX Ha JTOJIIO DJIEMEHTAPHOM sUeKU mpuxoautcs Oonee
OJIHOTO atoma

4. peunieTkd, y KOTOPbIX Ha JOJIIO 3JIEMEHTApHOUN STUYEUKU TPUXOJUTCS OAUH
aToM

2. Beibepute cootBeTcTBytomue xapakrepuctuku 11 'K pemerku:
l.a=b=c;a=PB=y=907; K=12; x=0,74

2.a=b=c;a#B=y=903; K=8; k=0,68
3J.a=b#c;a=PB#y; '=12;xk=0,74
4.a=b#c;a=PB#y; K=12; x=0,56

L 3. VYkaxwnre 0003HAUYeHHUS IUIOCKOCTA B
P / HMHJeKcax Muuiepa .
paa ya
1.(110)
13
' s Y
A /,/




2. (101)
3.(011)
4. (110)

4. Yxaxute Munexcel Musiepa Juisi HarpaBieHuUs

- 1. [112]
17 2. [221]
3. [212]

4. [121]

5. CBoIicTBO, 3aKJIOYAIOIIEECs] B HEOJHOPOJHOCTH CBOWMCTB MaTepuana B
Pa3TUYHBIX KpUCTALIOTpadUueCKUX HANIPABICHUSIX, Ha3bIBACTCS ...
1. uzoTponus

2. aHU3OTPOIIHUS
3. TeKcTypa
4. nomumopduzm

8.2.3. KommiekT 3aiaHuii k 1adopaTopHoii padore Ne3

Tema: «OnpeneneHre IJIOTHOCTH JUCIOKAIIMHA METOAOM  BJECKTPOHHOM
MHUKPOCKOITHI»

A) OpopMuTh OTUET 11O TEME JTAOOPATOPHOI PAOOTHI.
b) Beimmonuuts 3a1a0us K 1a00paTopHO paboTe.

[lomcunTaTh  TWIOTHOCTH  JUCIOKAIMA  PAa3jIMYHBIMH ~ METOJaMU  TIO
AIEKTPOHHOMUKPOCKOTTMYECKUM (poTorpadusim.

B) Beinonuuts 5 3agaHuii KTOrOBOrO TECTA.
Bapmuanr 1 (1 eme 10 BapuaHTOB TECTOB)

1.OneKTpoHHAs MyIIKa B MUKPOCKOTIE TIpeIHa3HAYCHA IS ...
1.60M0apIMPOBKH TOBEPXHOCTH KaTO1a
2. hOpMHUPOBaHUS YCKOPEHHOTO MOTOKA YJIEKTPOHOB
3. (hOKyCHPOBKH MOTOKA DIIEKTPOHOB
4. 6oMOapIUPOBKH ITOBEPXHOCTH aHOA
2. MOMEHT OKOHYAHUS TTOJTHUPOBKH (POJIBI'U OMPELIISIIOT TIO ...
1.mosiBNIeHU 0 OTBEPCTHS B (DoJIbTe
2.I3MEHEHUIO TOKA B MTOJIMPOBKH
3. nosiBieHUtO OJiecka (Hoiabru
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4. BpeM€EHHU IMOJIMPOBKU
3. Hanbomnee TOYHO MIOTHOCTh JUCIOKAIMM paCCUUTHIBAIOT ...
l.mo sAmkam TpaBneHUs
2.110 YMCILy TPaHMI]
3.METOJIOM CEKYIIHNX
4. METOJIOM MOBTOPHOTO 00X0/1a
4. Pa3peniamniyro cnocOOHOCTh MUKPOCKOIIA YIy4IlIaoT ...
l.ucrionp3yst HOCUTENH CBETA C MAJION JJIMHOW BOJIHBI
2. UCTIOJIb3YsI HOCUTEM CBETa ¢ OOJIBIION JJTUHOMN BOJHBI
3.ucnonb3yst 607ee TOHKUE 0O0bEKTHI
4. yMEHBIIIUB anepTypy
5. Pa3pemnatomias cnocoOHOCTs mpubopa - 3710...
1.BenmuuuHa, 0OpaTHas HAUMEHBIIIEMY PACCTOSTHUIO MEXTY JBYMS TOUKAMH,
BOCIIPUHUMAEMBIMU OT/ICJIBHO
2. HAaUMEHbBIIIEE PACCTOSIHUE MEXIY OTACITbHBIMU OO bEKTAMU
3.BenMYMHA yyacTka 00pasiia, BUAMMOro B Mpudope
4.BenWYMHA, TPOMOPIMOHATLHASI HAWMEHBIIEMY PACCTOSHUIO MEXIY
OTJICJIbHBIMU 00BEKTaAMU

8.2.4. KoMILUIEKT 3aJaHNii K IPAKTHYECKOMY 3aHATHIO.

Tema: «Kpucramimueckoe  CTpoe€HHE  TBEPABIX Ted U JehEeKTh
KPUCTALITUYECKOTO CTPOSHUS»

A) OpopMHUTH KOHCIIEKT IO TeMe TPAKTUUECKOTO 3aHSATHSI.
b) BeinmoyHUTSE 5 3agaHuii UTOTOBOTO TECTA.
Bapuant 1 (1 emie 10 BapraHTOB TECTOB)

1. ledexThl, TepMOAMHAMUYECKHU BBITOAHBIC JJISI KPUCTAILTIA!
1. nakyHbI
2. BakaHCHUU
3. IHUCIIOKAINHA
4. TpaHuUlbI
2. Ykaxure HopMyTy, ONUCHIBAIONTYIO TepBbIN 3aK0H Duka:
1. h=2Dt
2 h=_2_
JDT
3. I=-Dxoc/ox
4.1=-Dxoc / ot
3. KpaeBoii qucnokarueit Ha3piBaeTCs 007aCTh ...
1. uckaxeHni KpucTaIa BOKPYT Kpasi TpaHUIIBI 3epHA
2. WCKaXEHUS KPHCTAJIa BOKPYT Kpask SKCTPAILIOCKOCTH
3. pacTsDKeHHs B KpUCTAILIE, O0OYCIIOBICHHYIO HATMYHUEM DKCTPATLIOCKOCTH
4. cxxaTus B KpHUCTAUIE, 00YCIOBICHHYIO HATMYUEM SKCTPAIIIOCKOCTH
4. O6bemHbIe AedeKThl KPUCTAILUIUYECKOTO CTPOCHHUS:
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1. aucrnokanuu, HEMOYKH MEXY3€IbHBIX ATOMOB

2. BaKaHCHUH, MEXXY3€JIbHbIE aTOMBI, IPUMECHBIE ATOMBI

3. OPBbI, TPELUIUHBI, OJIOKU

4. rpaHUIIbI 3€pEH, TPaHULIbI (a3, TpaHUIlbl OJJOKOB

5. bonpmas pa3HMIia MeEXIy TEOPETUYECKOM M peajbHOW MPOYHOCTHIO
KPUCTAIJIOB OOBSACHSETCS HAIMYUEM B KpUCTAJLIAX. ..

1. rpanun 3epex

2. TUCIOKAIUM

3. BakaHCUI

4. MpUMECHBIX aTOMOB

8.2.5. KomuiekT 3agannii k 1a0opaTopHoii padore Ned
Tema: «Makpo 1 MUKPOCKOIIMYECKUI aHAJIU3 CILJIAaBOBY
A) OpopMuth O0TUET 11O TEME JTAOOPATOPHOU PaOOTHI.

b) Beimonuutsk 3amanus K 1ab0opaTopHOi padoTe.

1. TlpuroroButh Makpouuind. BeisiBuTE Ha Makpouuinde AedeKTbl, HapylIaIoUue
CIUIOITHOCTh MeETajlla, JIMKBaluio cepbl U (ocdopa, cTpoenue nuToil cramnw,
BOJIOKHHUCTYIO CTPYKTYPY H T.JI. M 3apUCOBATh UX.
2.KpaTko onucarb METOIMKY IPUTOTOBICHNUS MUKpPOILIUQA.
3.UccnenoBaTh MUKPOCTPYKTYPY CTadd WM 4YyryHa 1O M IOCIE€ TpPaBJICHUS.
3apucoBaTh HabJII0JaEMYI0 MUKPOCTPYKTYPY CTaIM WU YyTyHa

b) BeinmoysHUTSE 5 3agaHuii UTOTOBOTO TECTA.

BapuanT 1 (u emme 10 BapuaHTOB TECTOB)
1. MUKpOCTPYKTypa CIJIaBOB —3TO..
1. Tun KpUCTAINYECKOTO CTPOSHUS
2. 3epHa WU KPUCTAITUTHI, BUIUMbIE B ONTHYECKUN MUKPOCKOII IPU
yBenuuenuu 100-500pas.
3. Ctpykrypa nedekroB KP, Buauimast B 371eKTPOHHBIA MHUKPOCKOII.
4. CtpoeHue crjiaBa, BUANMOE IpH yBenndeHuu B 10 pas.
2. YKaxuTe TMNpaBWIbHYI [OCJIEAOBATEIBHOCTh ONEpaluid MpPU HU3TOTOBICHUU
MUKponutuda.
1. Beipeska
2. TpaBnenue
3. lllmudoBanue
4. TlonupoBaHue
3.Meron baymana npenHazHayeH AJil. .
1. BBISIBIIEHUS] MAKPOCTPYKTYPHI JTUTON CTANU
2. BBISIBJICHUS paclpeieNICHUs] HEMETaUTMYECKUX BKITFOUCHUM
3.BBISIBJICHUSI HEOJJHOPOHOCTHU pacrpeeieHus (JTMKBalUu) CEPbl
4.BBISIBIICHUS TPAHULL 3€PEH
4. TlonupoBanue MUKpouuinuda npoBOAsT € IENbIO. ..
1. ycTpanenust n3o0paxeHus NOBEPXHOCTH
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2. BBISIBJICHUS TPAHULL 3€PEH

3. BBISIBJICHUSI MAKpOAE(HEKTOB

4. BBISIBJICHUSI HEOJTHOPOIHOCTHU pactpeseseHus (JukBanun) gpocdopa

5. Pazpemaroiias cnocoOHOCTh MUKPOCKOMA- 3TO. ..

1.BennurHa, 0OpaTHasi HAMMEHBIIIEMY PACCTOSTHUIO MEXKY IBYMSI TOUKAMH,
BOCTIPUHUMAEMBIMHU OTJEIIBHO
2. HAaMEHbIIIEe PACCTOSTHUE MEXIY OTACIbHO HAOII0AaeMBIMU O0BEKTAMH
3.BeJIMUMHA y4acTKa o0pasiia, BUIUMOI0 B Mpudope
4.BeMYMHA, IPONOPIIMOHATBHAS HANMEHBIIIEMY PACCTOSHUIO MEXTY IBYMS
TOYKaMH, BOCTIPUHUMAEMBIMU OTJEIBHO.

8.2.6. KommiekT 3aaHuii K Ja6opaTopHoii padore NeS

Tema: «MexaHn4ecKue CBOMCTBA KOHCTPYKINOHHBIX MaTCpUalIoOB.
OHpCIICJIeHI/Ie MCXAHNYCCKUX XAPAKTCPUCTUK ITPOYHOCTU U INNTACTUIHOCTHU. »

A) OpopMuth OTUET 110 TEME JTAOOPATOPHOU PabOTHI.
b) Beimonuutsk 3amanus kK 1abopaTopHOi padoTe.

1.3apucoBaTh JaHHYIO BapUAHTOM KpPHUBYIO PACTSKEHHUS B KOOpJWHATAX
«ycunue F - yaJIMHEeHHnEe A »M BBITIOTHUTD CIeAyIOLIee:

2. Hp@O6p330B&TL B JguarpamMmMy C OTHOCHUTCIIBHBIMU  KOOpAWMHATAMH
CHAIIPAKCHUC o~ OTHOCUTCIIbHAS I[G(i)OpMaHI/I}I N,
3. 1o HpGO6p&30BaHHOﬁ AuarpaMme OIpCaACInuTb CICAYIOIMNEC MCXaHUYCCKUC

CBOMCTBA: E - MOAYJIb YNPYrOCTH, § WIH G, - mpeien TeKy4decTH, oy - Hpelen

IMPOYHOCTH, O - OTHOCUTEJIBHOE YIJIMHCHHUC, a -~-CTaTHYCCKYIO BA3KOCTD, D-MOI[YJIL
IIIaCTHYHOCTH.

Bapuant 1(u enie 9 BapraHTOB IHarpamMM pacTsHKEHUS )
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B) Beinonuuts S 3a1aHuii UTOTOBOTO TECTA.

BapuanT 1 (1 emte 10 BapuaHTOB TECTOB)
1. YkaxxuTe BIUSHUE MTPUMECEN HA MEXaHMUECKUE CBOMCTBA KpUCTAILIA TPU
IUIACTUYECKON AepopMariu:

1. cHmxamT NCXOIHYIO ITPOYHOCTD U IMOBBIMAKOT IIJIACTUYHOCTD
2. YBCIMYINUBAOT HCXOJHYIO IIPOYHOCTh U CHUIKAKOT INNIACTUYHOCTD

3. MPOYHOCTh U MIACTUYHOCTh HE U3MEHSIETCS

4. TOBBILIAIOT IPOYHOCTH U IUIACTUYHOCTh

2. [Ipenenom BEIHOCTUBOCTH HA3BIBAIOT. ..
1. HanpsiKEeHKE, IPU KOTOPOM MaTepHrall BbIIEPKUBACT 3aJaHHOE YHUCIIO [IUKIIOB

Harpy>KeHus

2. HaIpspKEHUE, IPU KOTOPOM MaTepuall BbLACPKUBACT HEOIPAHUUECHHOE YUCIIO0
LUKJIOB HAarpy>KEHUs

3. HaIpsDKEHUE, 10 JOCTHKEHUE KOTOPOIr0 MPOUCXOAUT Pa3pylLICHUE

4. HaIpsKEHUE, IPU KOTOPOM MaTepual BbLAECPKUBAET MUHUMAJIBHOE YHUCIIO
LUKJIOB HAarpy KEHUsI

3.IIpu ucnbiTaHuM Ha pacTsHKEHHWE 00pasel] Harpy3wiH 10 HAmpsDKEHHs! G1, MOCHE

Yero Harpy3ky CHsUIM. BennunHa OTHOCHTENBHOTO YAJIMHEHHs o0pa3ua (puc.)
COCTaBJISIET:

1. 20% 2. 8% 3. 4% 4. 2%
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4. TBepaoCTh 1O BpHHenmo YCJIOBHO 0003HAYAETCH:
1. HRC 2. HRB 3. HB 4. HV

5. BriGepute npaBWIbHYIO MOCIIEI0BATEIIBHOCT IO BO3PACTAHUIO BEJTUYUH:
1. oB; oT1; O
2.071; o, OB
3. omm; OT; OB
4. omm, oB ; OT

8.2.7. KommJiekT 3a1anuii Kk 1adopaTopHoii padore Ne6
Tema: «/cnipiTaHusT MaTepUaIOB Ha TBEPIOCTH»

A) OpopMuTh OTUET 110 TEME JTAOOPATOPHOU PabOTHI.

b) Beimmonuuts 3a1aHus K 1a00paTopHO paboTe.

1.JI71s1 mpeiyioskeHHBIX MapoK CIUTABOB MO00paTh METO1 U3MEPEHUS TBEPIOCTH.
2.13mepuTth TBEPAOCTH 0OPA3IIOB.
3.IlepeBecTu noay4yeHHbIC 3HaueHUs1 TBepAocTH B HB. PaccuntaTh poYHOCTH 1O
bpunento.

B) Beinonuuts 5 3agaHuii KTOrOBOrO TECTA.

Bapuant 1 (1 emie 10 BapuaHTOB TECTOB)
1. TBepaOCTHIO HA3BIBAIOT. ..

1. cmocoOHOCTH BO3BpalIaTh MepBOHAYANBHBIC (POPMY U pa3MephI MOCIE CHATHS

Harpy3Ku

2. CTTIOCOOHOCTH MPOTUBOCTOSTH BHEAPECHUIO IPYroro OoJiee TBEPAOTo Teja

3. crmoCOOHOCTh MPOTUBOCTOSITH TMHAMUYECKUM HArpy3Kam

4. ctocOOHOCTBH COXPAHITH OCTATOYHYIO JIe(hOpMAITHIO TTOCIIE CHATHS HaTPYy3KH
2. OnpenenuTe COOTBETCTBHUE YCIOBHBIX 0003HAYCHUI MEXaHMYECKUM CBOMCTBAM
MaTepuasoB:

l.o3 1. TBepaOCTH

2.8% 2. IIACTHYHOCTh
3.HB 3. ynapHas BSI3KOCTb
4. KCT 4. IpOYHOCTH
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3. Meton PokBemnia npenHa3zHayeH sl U3BMEPEHUSI TBEPAOCTH. ..
1. Msrkux maTepuaion
2. TBepAbIX MaTepuasoB
3. TloBEpXHOCTHBIX CIOEB
4. UV MATKUX U TBEPABIX MAaTEPUAJIOB.
4.YkaxuTe MaKCUMaJIbHOE YCUJIME IIPU U3MEPEHUH TBEPIOCTH 110 Bukkepcy.
1. 3000kr
2. 150 kr
3.100 kr
4. 500r
5. MukpoTBepAoCTh 0003HAYaETCH. . .
1.HB
2. Hu
3. HRC
4. HV

8.2.8. KommiekT 3a1anuii k 1adopaTopHoii padore Ne7
Tema: «Onpenenenue y1apHoi BA3KOCTH MaTEPUATIOB»
A) OpopMuTh OTUET 110 TEME JTAOOPATOPHOU pabOTHI.

b) BeimonuuTh 3a1aHus K 1abopaTopHO paboTe.

1.IlpoBect  yAapHbIE UCTIBITAHUS HA U3THO 0OPA3IOB CTAIH MPHU PATHUYHBIX
TEMIIEpaTypax.
2.PaccunraTh 3HaU€HHE yIapHOM BA3KOCTH MaTepHaa.
3.IloctpouTs rpaduk TEMIEpaTypPHOU 3aBUCUMOCTH yIAPHON BSI3KOCTH HUCCIEAYEMOM
CTaJH.
OrnpenenuTs TeEMIIEpATYPHBIN HOPOT XJIaJHOJIOMKOCTH.
B) Beinonnuts 5 3a1aHuii UTOrOBOTO TECTA.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)
1. X1agHOJIOMKOCTEIO HA3bIBAIOT:
1. YMeHbllIeHUE TIpeesia NPOYHOCTH IPU NOHMKEHUU TEMIIEPATYPBI
2.YMmenbiieane kodpduiimeHTa JUHAMHUYECKON BS3KOCTH TPH  TOHIKEHUHU
TEMIIEPATYPBI
3.YMmeHblieHue pU3NUecKoro npejena TeKy4eCTH MPY MOHUKEHUN  TeMIIepaTyphbl
4.YBenuyeHue npejena NIpoYHOCTH MPU MOHUKEHUU TeMIIEPaTyphl
2. Ynapuas Bs3kocte KCUonpenenser:
1. YaenpHyto paboTy 3apOKIEHUS U paCIPOCTPAHEHUS TPEIIHHBI.
2. Y nenbHYI0 paboTy pactpOCTPaHESHUS TPEITUHBI.
3. Paboty paspyiieHus npu TMHAMUYECKUX HArpy3Kax.
4. PaboTy miacTuueckou neopmaiuu npu AMHAMUYECKUX Harpy3Kax.

3. Tso — 3TO TemmepaTypa UCTIBITAHHINA:
1. T=50°C
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2. ipu kotopoit KCU = 0,5 M / m?
3. mpu koTopoil Habmogaercss 50% BA3KOM COCTaBIAIOIIEH B U3JI0Me  00pasia
4.T = -50°C
4. Onpenenute GakTopbl, KOTOPBIE CIBUTAIOT MOPOT XJIaJHOIOMKOCTH U3
MOJIOKEHHUsI ] B MOJTOKEHUE?L !

naz

—

7
1.ymeHblIEeHHE pa3mepa 3epHa

2.TIOBBIIIICHUE YUCTOTHI CIIJIaBa
3.yBenuueHue coaep KaHus mpuMecen
4. yBenuueHue pa3mepa 3epHa

5. YkaxuTe Npu3HaKH BA3KOTO pa3pyIIeHUS :

1.0TCYTCTBUE «IIEHKN» Ha 00pasiie

2. KpUCTAJUTMYECKHUI U3I0M

3. BBICOKasi CKOPOCTh PaCIpOCTPAHEHUsI TPEIINHBI
4., Yane4yHbId U3JI0M

8.2.9. KoMmmieKT 3a1aHuii K MPAKTHYECKOMY 3aHATHIO.
Tema: «AHanu3 xapakTepa pa3pylieHUs METAJUIOB U CIIJIABOB.»
A) OpopMHTH OTUET IO TEME MPAKTUIECCKOTO 3aHSITHS. .

b) BhInoaHUTE TpaKTUYECKUE 3aJaHuUsl.

1.IIpoBectu uneHTU(DHUKAINIO U3TIOMOB (YCTAaHOBUTH BUJI M3JIOMOB) M3 Habopa
M3JIOMOB METAINTMYECKUX MaTepHaioB. PaccopTupoBaTh U3JIOMBI IO BUIAaM.
2.3aMepuTh OTHOCUTENIBHOE CY)KEHHE 00Pa3I[OB Y TOBEPXHOCTU XPYMKHUX U BAZKUX
M3JIOMOB.
3. 3aMepuTh IJIMHY YCTAIIOCTHBIX 30H HA MOBEPXHOCTU YCTAIOCTHBIX U3JIOMOB.
3apucoBaTh U3JIOM ¥ 0003HAYUTH 30HBI HA YEPTEKE.
B) Beinonuuts 4 3agaHusi UTOrOBOTO TECTA.

Bapuant 1 (1 enie 8 BapaHTOB TECTOB)
l.®pakTorpadrueckuii aHaIU3 MO3BOJSET ONPEIETUTD:
1. mmomaap BA3KOM COCTaBISAIONIEH B M3JIOME 0Opasiia.
2. yIapHYIO BS3KOCTh CIUIaBa
3. yCTAJIOCTHBIC XapaKTEPUCTHKH CIIaBa
4. TBEpIOCTD
2. YKaxuTe NMpU3HAKU BS3KOTO Pa3pyIICHUS:
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1.00pa3oBaHuE «IIEHKN» HA 00pa3Le
2. KPUCTAJZINYECKUN U3IIOM
3. BBICOKAsi CKOPOCTb PaCIpOCTPAHEHUS TPELIUHBI
4. ganeyHbId U3JI0M
3. Ykaxurte (hakTophl, KOTOPbIE OMNPENENAI0T XPYNKOE pa3pylleHue, Kak Haubosee
OIIaCHOE:
KPUCTAJUIMYECKUIN U3JIOM
HU3Kasi CKOPOCTh PacCIpOCTPaAaHECHUS TPEIIUHBI
OTCYTCTBUE 3HAUUTEIBHON NMpeBapUTENbHON nedhopmManuu
4. BBICOKAsi CKOPOCTb PaCIpOCTPAHEHUS TPELIUHBI
4, YxaxxuTe BUJ pa3pylieHUs], IPU KOTOPOM Ha MOBEPXHOCTH M3JI0Ma HaOII0AAI0T 3
30HBI:
30Ha CTAOMJIBHOTO POCTA TPEIIMHbI; 30HA YCKOPEHHOI'O Pa3BUTHS; 30HA J0JI0MA.
1.BA3KOE pa3pylLIeHue
2. YCTAJIOCTHOE pa3pyLICHUE
3. XpYIIKOE pa3pylLIeHUE
4. YaCTUYHO BSI3KOE, YACTUYHO XPYIKOE

wn =

8.2.10. KomnuiekT 3a1aHuii k jabopaTopHoii padore Ne§

Tema: «BnusHue XOJOAHOM IUIACTHYECKON naedopMmaluu U TeMmIepaTypbl
PEKPUCTAIIIM3AIMU HA CTPYKTYPY U CBOMCTBA CINIABOB»

A) OpopmuTh OTUET MO TeMe JTabOpaTOPHOU PabOTHI.
b) BeimonuuTh 3a1aHus K 1a60paTopHO padoTe.

1.M3mepuTh TONMIMIMHY H TBEPAOCTh nedopMupoBaHHBIX o0OpasnoB. Paccuurarh
cTerneHb TactTuueckon nedopmaruu. [loctponts rpaduk 3aBUCUMOCTH TBEPIOCTH
OT cTeneHu aAchopMaIliu.

2PaccunTaTh TEMIIEpAaTypHBIM MOPOr pEKpUCTAUIM3AIMU 11 Meau. IlpoBectu
PEKPUCTAIIIM3AMOHHBIN OTKUT U OTIBIX.

3.M3mMepuTh TBEPAOCTh OTOMOKEHHBIX 00pasroB. [locTpouTs rpaguku 3aBUCUMOCTH

TBEPJOCTHU OT CTETECHU Je(hOpMaIIH TIOCTIE OT/IbIXA U PEKPUCTAIITU3AIIHIH.

B) Beinonuuts 5 3agaHuii KTOrOBOrO TECTA.

BapuanTt 1 (1 emie 10 BapuaHTOB TECTOB)
1. Kputnueckoii creneHpro neopmanuu sl peKpUCTaUTM3AIMOHHBIX TIPOIIECCOB
Ha3bIBACTCH. .

l.ctenens gedopmarvivi, TPUBOJAIIAS TOCHEe HarpeBa ae(OpMUPOBAHHOTO
Marepuana K THTAaHTCKOMY POCTY 3€pHa
2.cteneHsb aedopMalnu, mpyu KOTOPOil JOCTUTAETCs] HAanOOJIbIasi BO3MOYKHAs
TUIOTHOCTH 1€(PEKTOB KPUCTAILTUYECKON CTPYKTYPHI
3. MHUHUMAaJbHasg CTENEeHb JepopMalluu, MpU KOTOPOM 3amac BSZKOCTH
MaTepuania CTAaHOBUTCS PaBHBIM HYIIO
4. MUHUMAaJIbHAsI CTENEHb JleopMaliu, IPU KOTOPOH PEKPUCTATUTUZALIMOHHBIE

MIPOLECCHI HE BBI3BIBAIOT POCTA 3€PEH
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2.0TABIX -3TO TpyINa sIBIECHUN, MPOUCXOAIINX MPU HarpeBe 1eOPMUPOBAHHOTO
METaJllIa ¥ OXBATHIBAOIIUX. ..

1. mpotecchl 3apoXKIEHUS M POCTa HOBBIX 3€PEH C MEHBIIIUM KOJTUIECTBOM
ne(EeKTOB CTPOCHHUS

2. mpouecchl o0pa3oBaHUSl CyO03epeH €  MaJOyIJIOBBIMH  TPaHUILAMH,
BO3HUKAIOUIUMU IIPHU CKOJIbKEHUHU U MEPENOI3aHUH AUCIOKALUN
3.M3MEHEHUSI TOHKOM CTPYKTYpHI (TI1aBHBIM 00pa30M yMEHbBIIEHHE KOJUYECTBA
TOYEYHBIX A€(PEKTOB)
4. mporuecchl n3MeHeHus GOPMBI U pa3Mepa 3epeH

3. YkaxkuTe TeMIepaTypHbIi HHTepBaJl XOJ0IHOH 00pabOTKH CIIaBOB:

1. Toop=Tun
2. 0,4 Tu<Tosp<Tnx
3. T06p<< 04T,
4, T06p< Tso
4, YKaxuTe BHEIIHUE MPU3HAKHU MTPOLIECCOB MEPBUYHON pEeKpUCTATIIU3AIUU:
l.ykpynHeHue 3epHa
2. U3MeNpUYCHUE 3epHa
3. u3meHeHue GopMbl 3epHa 0 PAaBHOOCHOU
4. OTCYTCTBYIOT
5. IBmKyIen cuioi nporecca coOupaTenbHON peKpUCTAIUIN3ALNY SIBIISIETCS

1.yMEHBIICHHE TNIOTHOCTU JUCIOKANI

2. YMEHBIIIEHUE CYMMapHOI BETUYUHBI TOBEPXHOCTHOUN SHEPTUH
3.yMEHBIIEHUE CYMMApHOW  BEJIMYMHBI  SHEPrUHM, 32 CYET CHIKEHUS
OCTaTOYHBIX HANPSHKEHUN

4. yBeJIMYEHHE TNIOTHOCTU JUCIOKALIHIA

8.2.11. KommiekT 3a1aHuii k 1aGopaTopHoii padoTe Ne9

Tema: « TepMuuecknuil aHaau3 CILIABOBY
A) OdopMuTh OTYET 1O TeME JTabOPaTOPHO pabOTHI.

b) BeimonauTs 3aganus k JabopaTopHoii padorte.

1.3adukcupoBath TeMIIepaTyphl CIIABOB MPHU OXJIaXACHUH uepe3 Kaxabie 30 cex.
2.ITocTpouTh TEPMUYECKHUE KPUBBIE OXJIAXKCHUS CILIABOB U ONPEACIUTH KPUTHUECKHE
TOYKH (pa30BBIX MIPEBPAIICHU.
3.1locTpoute OHMarpaMmy COCTOSIHHMSI «OJIOBO-IIMHK», YKa3aTb Ha3BaHWsA JIMHUU
auarpaMMbl ¥ (a30BbIe TIPEBPAIICHNUSI, COOTBETCTBYIONINE JTMHUSAM JUATPAMMEI.

B) Beinonuuts 5 3agaHuii UTOrOBOTO TECTA.

BapuanTt 1 (1 erie 10 BapuaHTOB TECTOB)
1.Ha3zoBuTe THUI cIJIaBa, KOTOPOMY XapaKTepHa JaHHAsl KPUCTAJUIMUECKas pelieTKa

1. TBepaplil pacTBOP BHEPEHUS.
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2. TBepAblii pacTBOP 3aMEILICHHUS.
3. XuMHUUYeCcKoe CoeJUHEHHUE.
4. Mexanmndeckas CMeECh.

O —koMnoHeHm A
@ —«orrioHeHT B

2. Kputndeckum 3apoapIlieM Ha3bIBaeTCs
1. 3apojbIi TBEpAOH (azbl
2. TaKOU 3apO/IBIII, POCT KOTOPOTO COMPOBOXKIAETCS TMTOBBIIIICHHEM dHEPTUN
['u60ca.
3. 3apOJIBIII CITIOCOOHBIN K POCTY.
4. KpUCTaJITTNYECKasi YaCTHIIA IIPUMECH.
3.IIpaBuno ¢a3 umeert BUT ......

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

4. Ha pucyHKe npe/icTaBlieHa JuarpaMmma ......

I
K F
c \E /r;‘_
1 3 ;
'.[l |
1
a 2 ! 4 AmBn : B

1.OTHOKOMIIOHEHTHASA

2.C XUMUYECKHM COEIUHEHUEM.

3.C oTCyTCTBHMEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPAOM COCTOSIHHH.

4.C orpaHM4eHHON pacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM COCTOSIHUU
5. JIBmwxkymieit cusoit mporiecca ¢a3oBOro nepexoa siBiasieTcst

l.cTrenieHb nepeoxaxaeHUs CUCTEMBI.

2.pa3Mep KpUTHIECKOTO 3apOJIbITIa HOBOH (has3bl.

3.Temrieparypa CUCTEMBI.

4.pa3HOCTh TEPMOJUHAMUYECKHUX MTOTSHITNAIOB (ha3.

8.2.12. KommjiekT 3a1aHuii k 1abopaTopHoii padote Nel(

Tema: «AHanu3 guarpaMm COCTOSIHHS IBYX KOMIIOHCHTHBIX CUCTEM »
A) BeimomHUTh MHAWBUAYATBHOE 3aJJaHHE K TaOOpaTOpHOI padoTe.
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3apucoBath, co0JI0/1as MACILITA0, TaHHYIO0 BAPUAHTOM JHArpaMMy COCTOSIHUS U

BBINIOJIHUTD CIEAYIOIIEE:

a) YCTAaHOBUTH THI TaHHOW AUAarpaMMbl;

0) ompenenuTh CTPYKTYpHBIM U (ha30BbIM cOCTaB BceX 00JIacTel W OTpa3uTh

€ro COOTBETCTBYIOIIUMH OYKBEHHBIMU 0003HAYEHUSIMU HA TUarpaMMe;

B) OINPEJENUTD MOJO0KEHUE CIJIaBa, JaHHOTO BApUAHTOM, Ha AMarpaMMe COCTOSHUS;

I') ONPEETUTh YUCITIO CTETIEHEH CBOOO/IBI CIUIaBa B €r0 KPUTHUECKUX TOUKAX UB

TEeMIIepaTypHbIX HHTEpBajIaxX MEKIy KPUTHUECKUMHU TOYKAMHU 110 TIpaBuity (a3

['m6b6ca ® mNOCTPOUTH KPUBYIO OXJXKJICHHUS OSTOro CIJlaBa B KOOpAMHATax

TeMIeparypa-Bpems;

1) ONpeNeNuTh AJiA 3aJaHHOM BapMaHTOM TEMIIepaTyphl CIulaBa cocTaB (a3 u

BECOBOE COOTHOIIEHUE (a3;

€) OXapaKTepu30BaTh CTPYKTYPY 3aJJaHHOTO CIJIaBa IPU KOMHATHOW TeMIlepaType.
BapuanT 1 (1 emie 20 BapuaHTOB AUArpaMm COCTOSTHUS)

t’C
2400

2200 ‘tf“~;\\ 5156
2000 \\\ \\\\‘ “”——————7
‘\\\; N L !

N,
1800 -
| ! '
1600 I + i
l \
1400 I : | !
| |J
1200 1 | I
0 10 20 30 40 50
Ru TiRu

%Ti

b) Beinonnuts 5 3a1aHuii UTOrOBOIO TECTA.

Bapuant 1 (1 emie 10 BapuaHTOB TECTOB)
1. Yxaxute (ha3pl, HaXOaAIUECS B paBHOBecHHU Ha uHUH JIE auarpamMmel coctosiHus

I 1.B + KHUIKOCTD
c - 2. A+XKUIKOCTh
3.A+ B + xugkocTts
4.A +B
P Q
il
A B

2. YKaxuTe KpUBYIO OXJIXKICHHSI, COOTBETCTBYIOIIYIO CIjiaBy |
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3. ®opmyna, onpeaensonas KOJIn4ecTBO TBepaoH (a3bl B Touke «b» cmaa | umeer

T IT 1. A= 100%

] T bc

a b\‘\/ 2. A="C 1000
p 0 acC

ill 3. A= 100%

ab

4. A=2x100%
bc

4. YKaxuTe CTpYKTypy cruiapa Il mpu KOMHaTHOM TemIiepaType

l.a+ B

ol I T 2.B+A

E

"““\ ' - 3. B + sBrekrtuka (A + B)
a—- (\/ 4. B + »prektuxa (o +p)
p Y Q
| 4

A ! B

5.Vkaxute 4ncio crernedeil cBo0OIbI B TOUKE «ay» cruiasa |

1. Homs
K T F 2. OmHa
3. [Be
. ol
) V\E/ N 4. Tpu
1 3 ;
T |
N " .
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8.2.13. KommuiekT 3aianuii K JadoparopHoii padore Nell

Tema: « MUKPOCKONMYECKUI aHAIU3 METAJIJIOB U CcIu1aBOB. CTPyKTypa

YTJIEPOIUCTON CTAIA B PABHOBECHOM COCTOSTHHH»
A) OpopMuTh OTUET MO TeMe JTabOpPaTOPHOU PabOTHI.

b) Beimonuutsk 3a1anust K 1a6opaTopHOii paboTe.

1. BbluepTuTh OUArpamMmy COCTOSHMS >KEJI€30-yriepoj, Ha pa3BEpPHYTOM JIUCTE
Ooymaru. [loctpouTh TepMuueckue KpuBble oxyaxaeHus s craneit ¢ 0,3 %C;
0,8%C u 1%C c ykazanueM (pa3zoBbIX IPEBPALICHUN U KOHEUHOUN CTPYKTYPHI.

2. TlpoBectn MUKpocKOnuYeckKuid aHanu3 oOpasuoB (5 mwmT.). Onpeaenursb
MUKPOCTPYKTYPBl U 3apUCOBATh YCIOBHO CTPYKTYPY JO3BTEKTOMIHBIX CILIABOB
C pa3IU4YHBIM  KOJWYEeCTBOM yriiepoja (3  1T.), OBTEKTOMAHOIO U
3a39BTEKTOMIHOTO CILJIABOB.

3. OmpenenuTbh KOJUYECTBO yriiepoja B oOpasuax aosBrekronaHoi cranu ('OCT
1050-74).

4.  VYCTaHOBUTH B3aUMOCBSI3b MEXAY YIVIEPOAOM M CBONCTBAaMU CIUIABOB,
HOCTPOUTH IpauKu MO JaHHBIM Tabi. 1 (cipaBoUHbIE MaTEpPHAIbI).

B) BeimonHuTs 5 3a1aHU HTOTOBOIO TECTA.

BapuanT 1 (u eme 12 BapuaHTOB TECTOB)

1. Yro Takoe dpepput?
1) XuMuueckoe coeTMHEHNE
2) Mexanundeckas cMecCh
3) TBepablii pacTBOP yIiepoa B a-iKeIe3e
4) TBepaplii pacTBOP yriIepoaa B y-Keae3e

2. Kakyto cTtpyktypy umeer ciiaB ¢ coaepxanuem 0,45 %C?
1) Mepmut
2) deppur + nepauT
3) ®epput + EMEHTUT BTOPUIHBIN
4) Oepput + MEMEHTUT TPETUIHBIN
5) ®eppur

3. IIpu xakoii TeMriepaType mpoucxoaut oopazosanue nepauta B crutase 0,50 %C?
1) JIuausg PSK
2) Jluausa GSK
3) Jlunus SE
4) JIunaus PG
5) JIunus PQ
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4. Kak BBITJISIAUT O] MUKPOCKOTIOM (hepput?

1) B Buze cBeTIIBIX 3epeH

2) B Bujie TEMHBIX 3epeH

3) B BHjIC CBETIION CETKHU 0 IPAHUIIAM 3epEH

4) B BuE CBETIIBIX U

5) B BUie CBETIBIX MEJIKHMX YaCTHI] 10 TPAaHUIIAM 3epPCH

5. Kakoit u3 criiaBoB OyJ€T UMETh BBIILIE MJIACTUYHOCTH?

w

1) Cmnas 0,2 %C
2) Crutas 0,45 %C
3) Cmas 0,8 %C
4) Cmnas 0,6 %C
5) Cmas 0,01 %C

8.2.14. KomnuiekT 3aganuii KiaabopaTtopHoii padore Nel2
Tema: «. CTpykTypa, CBOiicCTBAa M MIPUMEHEHHUE YYTYHOB)
A) OpopMuth oTUeT 1O TEME JTAOOPATOPHOI PAOOTHI.

b) BeimonuuTh 3ananus K 1abopaTopHoii padore.

MetactabunbHas 1 cTabuibHast (OTAETBHO) AUarpaMMBbI C YKa3aHHEeM Ha HUX
CTPYKTYPHBIX COCTaBJISIFOIIHX.

W3yunte mom MUKpockomoMm mpu yBenuwueHnn X500 wmeromuiics Habop
MUKPOILTH(OB.

3apucoBaTh CXeMaTUIHO MUKPOCTPYKTYPY.

JlaTh XapaKTEepHCTHKY YyT'yHA 10 CJIEIYIOIICH CXeMe: KIlacC 4yryHa, MOJKiace,
dbopma rpaduTa (IS CEpHIX UYTYHOB) WM MPOIEHT yriaepoaa (mis OemnbIx),
CTHI0CO0 MOJTyYeHUsI, XapaKTEPUCTHKA METANTUIECKONH OCHOBBHI.

[Toctponuth TpaduKu KPUBBIX OXJIAXKICHHUS JBYX CIUIAaBOB (IO 3aaHHIO
npernojaBaTesisi) C ONWCAHWEM TMPOIECCOB, MPOUCXOASIIMX B  KaKIOM
KPUTHYECKON TOUKE U MEXAY HUMU. DBTEKTUYECKAsI U IBTEKTOMIHAS PEAKIIUH.

B) Beinonuuts 5 3agaHuii KTOrOBOrO TECTA.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)

1. Kakoii yyryH uzo0paxeH Ha pUCyHKe?
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IIEPIIUTHOU OCHOBE

2. Kakas ctpykTypa OyeT y KOBKOTO 4yryHa, €ciiu mocje rpaduruzamnuu B
MeTaaandeckoil ocHoBe ocTtaioch 0,8%C?
1) D+T
2)D+II+T
AI+T
4) IT+ JT+IT 11

1) CepbIit C
MEJIKOIIACTUHYATON (popmoii
rpadura

2) CepbIit C
KpYIHOIIJIAaCTUHYATOMN bopmoit
rpadura

3) BBICOKOITPOYHBIH Ha
beppuTHOIl OCHOBE

4) BBICOKOTIPOYHBIN Ha

3. Kakyto cTpyKkTypy UMeeT TI03BTEKTUYECKHUI OeNblil UyryH Mpu TeMIiepaType

450°C?
1) mepautT + EMEHTUT BTOPUYHBIH + Jleae0ypuT
2) nepaut + nene0ypuT
3) HepauT + MeMEHTUT MePBUYHBIN + Jeae0ypuT
4) ayCTeHHUT + IIEMEHTHUT BTOPUUHBIN + JIen1eOypuT

4. Kakoe npeBpalieHue nporekaer Ha qsuauu CD?
1) *HUAKOCTh — IIEMEHTHUT MEPBUYHBIH
2) JKUJKOCTh — HEMEHTUT BTOPUYHBIH
3) JKHIKOCTh — ayCTCHHT
4) KUIKOCTh — JIACOYPUT

5. CkonbkO yriepojia CONEPKHT NEepiAuT B (HEpPUTO-TIEPIUTHOM KOBKOM

yyryHe?
1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 29%C
5) 4,3%C

8.2.15. KommiekT 3a1aHuii K 1abopaTopHoii padote Nel3

Tema: «HCCJIGI(OB&HI/IG BIIMAHHA CKOPOCTH OXJIAXKACHHUA Ha TBCPAOCTb

YIJIEPOAUCTON CTATN»

A) OpopMUTh OTUET 110 TEME JTA0OPATOPHOI PaOOTHI.
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b) Beimonuuts 3a1anust kK 1abopaTopHoii paboTe.

1. V3yuyuTb OCHOBHBIE BHUAbI TEPMHUUYECKOU OOpPaOOTKH YIIEPOAUCTON CTaIM U
MOJTy4aeMbI€ TIPH STOM CTPYKTYPBHI.

2. OnpeenuTh TEMIIEpaTypy HarpeBa UCCIeAyeMOM CTaH.

3. [IpoBecTH oxnaxaeHue o0pa3noB ¢ Pa3IuYHON CKOPOCTHIO, UCIIONb3Ys PA3TUYHbIE
BUJBI TEPMHUUYECKON 0OpabOTKM W Cpeabl OXJIXKACHHUS: OTKHUI (OXJTaKICHHE C
MeYbI0), HOpMaJIU3aIuio (OXJIKICHUE Ha BO3/IyX€), 3aKAJIKy B Maclie U BOJIE.

4. Omnpenenutb TBEPAOCTh CTalM B 00paslax, OXJAKIEHHBIX C pa3InyHOU
ckopocThio. Iloctpouts rpaduk 3aBucumoctu TBepaoctu cranmu (HRC) or
CKOPOCTH OXJIQXKICHHUS.

5. MBoOpa3uth aumarpaMMy H30TEPMHUYECKOTO MpPEBpALICHUS AyCTEHHUTA, YKa3aTh
Ha3BaHUE JIMHUHU 1 00J1acTH (a30BBIX MPEBPAIICHHIA.

6. Onpenenuth MUKPOCTPYKTYPY CTalld TOCIE PAa3IWYHBIX BHIOB TEPMUYECKON
00paboTKH IO aTiaacy MUKPOCTPYKTYD.

B) Beinonuuts S 3a1aHuii UTOTOBOTO TECTA.

BapuanT 1 (1 emie 8 BapuaHTOB TECTOB)
1.C yBeIMYEHHEM CKOPOCTH OXJIAXKJEHHUS TUCTIEPCHOCTh (DeppUTO-IIEMEHTUTHON
CMECH. ..

1. Bo3pactaer
2. yMeHbIaeTcs
3. HE U3MEHSETCS

4. W3MEHsSIeTCS MePUOIUYECKU
2.C yBeNMYEHUEM CTEIIEHU MEPEOXIIAKICHHUS YUCIIO 3apOIbIIIeH, 00pa3yroImuXcs B
€MHUILY BPEMEHH. . .

1. Bo3pacTaer

2. YMEHBIIIACTCS

3. HE U3MEHSIETCS

4.cHaydajo BO3pACTaET, a 3aTEM YMEHBIIAETCS.
3. Tepmuueckast 00pabOTKa, COCTOSIIIASI M3 HATPEBA CTAJIU B AyCTEHUTHYIO 00J1aCTh,
BBIJICP)KKH U OXJIQXKICHHS Ha BO3yXEe HAa3bIBACTCH. ..

1. 3akanka

2. OTITYCK

3. HOpMaTU3aIIHsI

4. oTxUT
4. YKa)XuTe MaTeMaTHIeCKOE BBIPAKCHHE, OMPEACIISIONICe 36PHOTPAHTIHOE
YIpOYHEHHE.

1. or =o4xd 12
2. or =0 U "C"
3.0,=0,+aGb g

4, o7 = o4t aGb? L
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5. HaubGonbiyto TBEpAOCTD, U3 MEPEUUCICHHBIX CTYKTYPHBIX COCTABIIAIOIINX,
HUMEET..

1. nepaut

2. TPOOCTHUT

3. copout

4. pepput

8.2.16. KommuiekT 3a1aHuii k jabopatopHoii padore Nel4

Tema: «3akanka yriaepoaucThiX CTanaei»

A) OpopMuth oTUET 110 TEME JTAOOPATOPHOI PabOTHI.
b) Beimonuutsk 3amanus kK 1abopatopHoi padoTe.

1.  OmnpenenuTtsh TBEPIOCTH 0OPA3IIOB 10 3aKajKK Ha nmpubope PokBesuia mo mikase
B.

2.  Omnpenenuts TEMIIEPATypy 3aKaJKH ITOJyYEHHBIX 00pasIliOB B COOTBETCTBUU C
COIEpKaHUEM YIJepoJa, W BPEMsS BBIIEPKKA B I€YA B 3aBHCUMOCTH OT
pa3MepoB 00pasIioB.

3. TIpoBeCTH TEXHOJOTHUYCCKHI MPOIECC 3aKaIKH 0OpasIioB B COOTBETCTBYIOIIUX
3aKaJIOYHBIX CPeJIax.

4.  3amepuTh TBEpPAOCTh 00pa3ioB Ha mpudope Poksesuia mo mkane C mociie
3aKaJIKM U 110 MMOJYYEeHHBIM JTAHHBIM [TOCTPOUTH 3aBUCUMOCTH TIOCIIE 3aKAJIKHU:
HRC=f(C%), HRC=1(V,, ). Uepe3 aHamu3 mojaydeHHbIX 3aBUCUMOCTEH

c(hOpMYIHPOBATH BHIBOIBI.

5. M3yuntb, cXeMaTHYECKH 3apUCOBATH U OMHUCATh MUKPOCTPYKTYPY KOMIIJIEKTa
3aKaJIeHHBIX 00pa3noB npu yBeauueHuu x500.

6. Ilo 3amanuio mpenogaBaTedss u300pa3uTh Ha AMArpaMMax H30TEPMHUYECKOTO
NpEeBpaIlleHUs] ayCTeHWTa pas3InyHble BUIbBI 3aKkanku (u3meHsisi T HarpeBa u
ckopoctu oxnaxaeHus). Omnucate (a3oBbie MpeBpalieHUsT U KOHEUHYIO

CTPYKTYpPY CTajl€H.

B) Beinonuuts 5 3agaHuii KTOrOBOro TECTA.

Bapuant 1 (1 emie 11 BapuaHTOB TECTOB)

1. Kakoii u3 cruiaBoB nociie 3aKajiku OyleT UMETh BbIIIE TBEPAOCTh?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4) 0,01 %C

2. Kakas cTpykTypa moka3aHa Ha pucyHke?
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- - 1) MapTeHCHUT MEJIKOUTOJIbYAThIH

b 2) MapTeHCHUT KPYITHOUTOJTbUATHIN
I, 3) MapreHCcHUT + TPOOCTHT

4) MapTeHCHUT + [IEMEHTUT

3. KakoB MexaHU3M MapTEHCUTHOTO MpeBpalleHHs ?

1) duddy3noHHbIit
2) be3nuddysuonnsrii

4. Kakas ctpykTypa cdopMmupyeTcs y cTanu Y8 mpu yKa3aHHOW CKOPOCTH
OXJIAXKICHUA?
tc Ac, 1) Tpooctut
2) MapTteHcut
3) MapteHncut + pepput
_ 4)  MapreHcutr  +  LIEMEHTHT
\\R BTOPUYHBIN
gt
5. CKOJIbKO yTIIepoJia COACPIKUT MApPTEHCUT cTaimu 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C

no

8.2.17. KommjiekT 3a1aHuii kjiadopaTopHoii padore NelS

Tema: «OTnyck cTanm»

A) OdbopmuTh OTYET MO TeME JTabOpPaTOPHOU PaOOTHI.
b) BeimonauTs 3aganus k JabopaTopHoii padorte.

OnpenenuTs TEMIIEpATypy 3a4aHHOTO MPENOJaBaTesieM BUAa OTIIYCKa U BpeMs
BBIJIEPKKM 00pasiia nmpu BEIOpAHHOMN TemIepaType.

[IpoBectr oTITyck 0OpasmosB.

Onpenenuts Ha TBepaomepe no 1mkaie C TBEpAOCTh OTIMYIIEHHBIX 00pa3loB
[Moctpouts 3aBHcHUMOCTh HRC=f{(Toms. ) At cTamm 45 u OOBSICHUTH MPUYHHBI
naJieHUs TBEPIOCTH.

CxeMaTh4ecKu 3aprcoBaTh CTPYKTYPY MOCJE BCEX BUJIOB OTITyCKa M ONUCATh
MPOIIECCHI, MPOTEKAIOIIME B YIJIEPOJUCTONM CTadud MPU HU3KOM, CPEIHEM U
BBICOKOM OTITYCKE.
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B) Beinonuuts 5 3agaHuii KTOrOBOro TECTA.

BapuanT 1 (1 emwe 11 BapuaHTOB TECTOB)

1.Kakas cTpykTypa UMEET BBIIIE IIACTUYHOCTD ?

1) 2) 3)
R 0%0 00" = L]
P Lt ao0CQO0 A S
LT e 0 o o0 [N 1~
. Co o o »\ H_‘u
PRI D D \\. .v-"’ J’;

- s DD DD j \\h—
PR EI f \
< o © oo Nl e

2. J1nst Kakux jaetajed npuMeHseTCsl CPeITHUIA OTITYCK?

3.

1) Jlnst MHCTPYMEHTA, PACCYMTAHHOTO Ha Oe3yapHbIe HATPY3KH
2) ist TSOKEIO Harpy>KEHHBIX MIECTEPEH
3) Jlsst peccop, mpyKuH

Kakyto tepmuueckyro o0paboTky HeoOxoaumMo nposectu A1 ctanu 50 co

CTPYKTYPOW MapTeHCUTA, YTOOBI MOJIYYUTh CTPYKTYpPY copOuTa?

1) Otmyck (300 — 400) °C
2) Otmyck (500 — 600) °C
3) 3akaika + BBICOKHUN OTITYCK
4) 3akayika + CpeHHIA OTITYCK

4. Kakoit mpoliecc mpoTeKkaeT B CTalld MIPU HU3KOM OTITyCKe?

1) YMeHbllIeHHE CTETIEHU TETPArOHAIBHOCTH PEIICTKH MAapTEHCHTA B PE3yJIbTaTe
gacTuuHOM nuddy3un yriepoaa

2) IlonHbIi pacmag MapTeHCUTA

3) ObOpa3oBanue &-KapOUI0B

4) Ipesparteane Aoer. B Mo,

5. Ha xakwue ¢a3pl pacmanaeTcs MapTEHCUT TP BBICOKOM OTITYCKe?

1) ®eppur

2) depput + 1IEMEHTHT
3) LlemeHTHT

4) AycteHuT

8.2.18. KommiiekT 3a1aHuii kiiadopaTopHoii padore Nel6

Tema: «OTxuUr crajiciy

A) OpopMuth 0TUET 1O TEME JTAOOPATOPHOI PAOOTHI.

b) Beinonuuts 3a1anust K 1abopaTopHOii paboTe.
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1. TlomyuuTh omnbITHBIE OOpa3lbl, 3aMMCaTh MApPKy CTalH, HUCIBITaTh TBEPAOCTb
oOpa3s1oB o Poksemny (mikana B).

2. 3akamuth oOpasibl oT TeMneparypsl Ac3 + (30...50)°C ¢ BblaEpKKON HX TpU
yKa3aHHOW Temmeparype I5SMHH M OXJaXIEHHEM B BOJE€ W HCHObITaTh Ha
TBEepAOCTh 10 PokBemutynocie 3akanku (mkana C).

3. Harpets 3akanennsie 06pasiisl 10 Temnepatypbl Acz+(30...50)°C u BbIIEpkaTh
ux B neun 15mun.Oxnaauth oOpazen Ne 1, mojuiexaunuil HOpMalu3alvu, Ha
criokoiHoM Bo3ayxe. [lepenectu oOpazen; Ne 2, mojiexkamuii H30TEPMUUIECKOMY
OTXUTry, B neub ¢ temneparypoi 690...700°C, Boiaepxkatb 30MUH U OXJIAJIUTh
Ha CIIOKOMHOM BO3JyXE€.

4. 3a4yuCTUTh TEpPMHUYECKHM 00padoTaHHBIE OO0pa3lbl HaXAa4uHON Oymaroil u
UCIBITaTh HAa TBEPAOCTH 1o PokBeny (mkana B) mocie oTxura.

5. (CxemaTHyecKH 3apucOBaTh MUKPOCTPYKTYPBI MMOCIE 3aKaJIKH, H30TEPMHUUYECKOTO
OTXKUTa, HOPMAJM3allMM C ONMCAaHUEM PEXKUMOB TEPMHUECKOW 00pabOTKH U
yKa3aHHEM CYIIHOCTH CTPYKTYPHBIX MpPEBpaLICHUH.

B) Beinonuuts S 3a1aHuii UTOrOBOTO TECTA.

BapuanT 1 (1 emte 10 BapuaHTOB TECTOB)

1. Kakas cTpyktypa copMUpYyeETCs Y 3a3BTEKTOMIHON CTAIH MPU U30TEPMHUUECKOM
pacnajie ayCTeHUTAa 10 MPUBEIEHHOMY PEKUMY?

1) Ilepnut
T,DC- ; Ac3 2) ®epput + mepIUT
B B 3) Ilepaut + HEMEHTUT
[ = — Acl BTOPUYHBIN
4) TpoocTut
5) CopOut
>Lgt

2. YKaXuTe TEPMUYECKYIO0 00pabOTKy, KOTOPYIO HEOOXOIMMO MPOBECTHU TEPET
3aKAJIKOM 3a9BTEKTOUIHBIX CTAJIEH.

1) Pexpucramm3anuoOHHBIA OTIKUT

2) Hopmanuzanus

3) OTmyck

4) TTonHBIA OTHKHUT
3. Cramp ¥Y9. Temmeparypa Harpea 750°C. OxnaxaeHue B Boje. Onpenennure BUI
TEPMUYECKONU 00pabOTKH.

1) OTXKUT TTOJTHBIH

2) OT)KUT HETTOJTHBIH

3) 3akaika rmoJiHas

4) 3akaJjika HETIoJIHAs
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5) Hopmanwu3arus
4. Kakyto TepMuueckyro o0paboTky He0OX0IMMO MPOBECTH, YTOOBI YCTPAHUTh
CTPYKTYpPY BHIMAHIITET MTOCIIE CBAPKU?

1) TTonHBIH OTXKUT

2) HemosHbIH OTXKHUT

3) PexpucTamin3aliMiOHHbIA OT)KHAT

4) Otmyck
5. Vkaxute Ha C-00pa3HbIX KPUBBIX TOYKH Ha4yalla ¥ KOHI[A pacaja ayCTeHUTa pu
U30TEPMHYCCKOM OTXKHIE 110 YKa3aHHOMY PEKUMY.

t,°c 1) a, |
N 2)c,d
3)a,cC
4) b, |
5a,d
M,
M,

8.2.19. KommiekT 3a1aHuii kjiabopaTopHoii pa6ore Nel7

Tema: «HUCCIICAOBAHHNC BIWAHUSA JICTUPYIOMINX 3JICMCHTOB Ha ITPOKAJIMBACMOCTD
craieu MCTOJOM TOpHCBOI;'I 3aKaJIKHN»

A) OdbopmuTh OTYET MO TeME TabOpPaTOPHOU pabOTHI.
b) Beimmonuuthk 3a1a0us K 1a00paTopHO paboTe.

1. I3yuuTh XapakTepUCTUKHU MTPOKATIUBAEMOCTH, YCTAHOBKY JIJIs1 TOPLIEBOM 3aKaJKH,
METOJUKY MPOBEAEHUS TOPLEBON 3aKaJIKHU.

2. BwiOpaTh TeMIEpaTypy HarpeBa Mol 3aKajiKy JJIsl yIIepOAUCTON CTaIH, IPYTroi u
JIETUPOBAHHOM HCCIIEAYEMBIX CTAJIEH.

3. BeimepxaTh 00pasiibl B IIe4H NMpY BEIOpaHHOM Temmeparype Harpesa. [IpoBecTu
TOPLIEBYIO 3aKaJIKy 00pa3L0B U3 YTIE€POAUCTON U JIETUPOBAHHOMU CTaJEH.

4. TIporounTsh B 0Opa3iax JbICKK MIyouHou 0,5 MM Mo 00pa3yromuM IUInHapa (C
JIBYX MPOTUBOIOJOXKHBIX MO AUAMETPY CTOPOH).

5. 3amepuTh TBEPAOCTH CTAIM MO JJIMHE IUIONIAJ0K HauYMHas OT Toplia, yepe3 1,5, a
3aTeM 4yepes3 3 MM.

6. ITocTpouTh KpUBYIO MPOKATUBAEMOCTH B KOOPIMHATAX «TBEPJOCTH - PACCTOSTHUE
OT TOpLA».

/. Wcnonw3ysa nannsie Tadnuuel 17.1, onpenenuts riyOUHY MPOKaTUBAEMOCTH
YIJIEPOAUCTOMN U JISTUPOBAHHOW CTaJICH.
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B) Beinonuuts 5 3agaHuii KTOrOBOro TECTA.

Bapuant 1 (u enie 9 BapraHTOB TECTOB)
1. ITpokannuBaeMOCTh 3aBUCHT:

1) oT TemmepaTypbl 3aKaKu

2) OT CKOPOCTH OXJIAXICHHUS

3) OT XUMHUYECKOI'0 COCTaBa CTaJIH
4) OT CKOPOCTH Harpena

2. Ha kakoM M3 pUCYHKOB M300pakeHa CKBO3HAs MPOKAJIMBAEMOCTE?

1) A
2) B
3) A, B

4) HET MPaBUIILHOTO OTBETA
3. IIpu kakoM yci1oBHH 0Opa3zell (AeTaib) MPOKAIUBAETCs HACKBO3b?

1) mpu CKOPOCTH OXJIAXKICHUS 110 CCUCHHIO OobIe V Kp.
2) TIPH CKOPOCTH OXJIAXKACHHUS 10 CCUCHHUIO V KP.
3) Ipu CKOPOCTH OXJIaXKICHUS MEHBIIE V K.
4) obOpa3sell He MOXKET MTPOKATUBATHCS HACKBO3b
4. B kakoii cpeqie oXJIaxaalT YIVIEPOAUCTHIE CTadu IPU 3aKajiKe?

1) Boga
2) Macio
3) BO3AYyX
4) neup
5. Kakoil Jerupyronuii 3J1eMeHT He 3aMeJUISICT paciaj ayCTeHUTa?

1) Ni
2) Cr
3) Co
4) Mg
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8.2.20. KommuiekT 3a1aHuii k 1abopaTopHoii padote Nel8

Tema: «Xumuko-repmuueckas 00paboTKa cTaam»

A) OpopMuth 0TUET 1O TEME JTAOOPATOPHOU PabOTHI.
b) Beimonuutsk 3a1aHust K 1a60opaTopHOii padoTe.

1. [IpuBecTH  MHUKPOCKONMUYECKHN aHaiW3 NUIM(OB TOCHEe IEMEHTAIluu U
azoTupoBaHusi. OLIEHUTH TONLHUHBI AUPDY3HBIX CIOEB.

2. OnucaHue Ha3HAYEHUS JTAaHHOTO BUJA XUMUKO-TEPMHUYECKON 00pabOTKH, €T0
JOCTOMHCTB, HEJJOCTATKOB U TEXHOJOTUH MPOBEICHUSI.

3. [lo Tommuue nuddy3sHOro cios paccuuTatb BpeMs MPOBEACHUS XUMHUKO-
TEPMHUUYECKOU 00pabOTKH.

4. TlpeacTaBuTh peKUMBbI TEPMUYECKON 00paOOTKU B BUIE€ rpaduKa Mocie TaHHON
XUMHKO-TEPMUYECKONH 00pabOTKH, €CJI OHA MTPOBOUTCS.

5. 3apucoBaTh CTPYKTYPY MOBEPXHOCTHOT'O CIIOSI CTAJIM MOCJIE XUMUKO-TEPMUYECKOM
00paboTKH.

B) Beinonuuts S 3a1aHuii UTOTOBOTO TECTA.

BapuanT 1 (1 emte 10 BapuaHTOB TECTOB)
1.IToBepXHOCTHBIH CJION 001a1aeT MAaKCUMaJIbHON TBEPOCTHIO TIOCTIE. ..

1. nemenranmun

2. a30THPOBAHUS

3. IMaHUPOBAHUS

4. 6opupoBaHUs
2. Ykaxure pexum TO mocse 1ieMeHTaluy peKoOMeH10BaHHbIN I U3/, K
KOTOPBIM MPEIBSIBISAIOT 0CO00 BBICOKHE TPEOOBAHMUS 110 MEXaHUUECKHM CBOMCTBAM.

1. Hopmanuzariusi.

2. 3aKkajka ¢ IEMEHTAIlMOHHOTO HarpeBa + HU3KUN OTITYCK.

3. 3akanka ¢ 850 °C + Hu3KMii OTIyCK.

4. 3akanxka c 880°C B macie + 3akanka ¢ 760°C B Bojie + HU3KHIA OTHYCK.
3. I HeMeHTauu UCIIOIb3YIOT ...

1. HU3KOYTTIEPOAUCTHIE CTAIH

2. BBICOKOYTJIEPOAUCTBIC CTAH

3. cranu, nerupoanusie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA
4. PacTioNiO’KUTE CTPYKTYPHBIE COCTABIISIONINE 110 TTOPSIKY OT MIOBEPXHOCTHU B TIIYyOh
LIEMEHTOBAHHOTO CJIOSI.

11T+ 10y

2. ®+11

3.A+II

4. 11
5.3aBUCUMOCTD ITyOUHBI AU PY3UOHHOTO CI0SI OT TEMIIEPATypPhl U BPEMEHU
BBIJICP)KKH OMTUCHIBACTCS MATEMATHICCKON 3aBUCUMOCTBIO. . .

1. h=Dv1
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2. h=2DvVt
3.h=2V (D)
4. h=2Dr1

9. OOpasoBaTe/IbHbIE TEXHOJOTHH M METOAUYECKHE YKAa3aHUS 110 OCBOCHUIO
AUCHMILVIMHBI (Y4e0HOI0 Kypca)

[Ipu wusyuenun kypca «MarepuaaoBeCHUE» HUCHOIB3YIOTCS CIEIYIONIUe
o0pa3zoBaTeIbHbIC TEXHOJIOTHU:

- TEXHOJIOTUW TPAJAUIIMOHHOTO OOydeHus B (popMe JeKIHil, 1abopaTopHBIX,
MPaKTUYECKUX pabOT U CAMOCTOSITEIbHON PadOTHI CTYJECHTOB;

- TEXHOJIOTHS Oa/UIbHO-PEUTUHTOBOM CHUCTEMBI OIIEHKH YCIIE€BAEMOCTHU
CTYJICHTOB, BKJIFOYasi TECTUPOBAHUSI Kak () OpMY KOHTPOJISI 3HAHUMN CTYACHTOB.

-UH(GOPMAIIMOHHBIE TEXHOJIOTUU (BU3YyaJIbHbIC JIEKIIMU C HCIOJIb30BAHHEM
MIPE3CHTAIIMOHHOTO MeToa 00yUYeHUs).

Mertoaudeckue pEeKOMEHAAIMU CTYACHTY U TIPENojaaBaTeIl0 H3JIOKEHBI B
METOANYECKUX YKa3aHUAX K JIaOOpPaTOPHBIM paboTaMm:

1.JlaGopaTopHBIM MPAKTUKYM K BBITIOJHEHHUIO Ja0OpaTOPHBIX U y4eOHO-
UCCIIEIOBATEIbCKUX paboT mo Kypcy «MarepuanoBeneHue» js OakajlaBpoOB
TexHudeckux crnernuanbHocte./ I.B. Knesuos [u np.]- TonestTu: TI'Y, 2014.- 107
C.;

2. MeramnoBefeHIE yriepoAUCThIX CIUIABOB: JIAOOPATOPHBIN MPAKTUKYM /
M. A .Buiootimnuk[u ap.]. — Toaesattu: TT'Y,2005.- 78c.

10. YueOHO-MeTOAUYECKOE " HHOpMAIUOHHOE obecrneueHue
AUCHUILINHBI (Y4eOHOro Kypca)

10.1. Obsi3aTesibHAsI JIUTEpATypa

Tun (y4eOHUK,

yueOHOe mocooue,
KosanuecTBo B

Ne i/ Bbubimnorpaguyeckoe onucanue yueOHO-MeToAn4ecKoe
OonoduoTeKe
nocooue, NPaKTUKYM U
ap.)
Counnries O. I1. MarepuanoBenenue
[DnexkTponHsbIit pecypc] : yuebnuk / FO. I1.
1 Connues, E. U. Ilpsxun ; nox pex. 1O. I1. VyeBHIK 5BC "IPRbooks"

Counnuesa . - Cankr-IlerepOypr : XUMU3JAT,
2014. - 782 c. - (Yuebnuk s By30B). - ISBN
978-5-93808-236-9.
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Tun (y4eOHuk,
yueOHoe mocodue,

KoaunyecTtBo B

Ne i/ Bbubaunorpaguyeckoe onucanue yueOHO-MeToAnYecKoe
oudmorexe
nocodue, NPaKTUKYM H|
ap.)
MarepuanoBenenue [DJIEKTPOHHBIA pecypc|
na6. npaktuky™m / TT'Y ; UH-T MammHOCTpOEHUS |
2 kad. "HaHoTexHoyioTMH, MarepuanoBeleHUE U JTa6. npakTaKyM Penosurtopuii
mexanuka" ; [cocT. I'. B. KneBuos u ap.]. - TT'Y. ’ Ty
- Tompsartu : TI'Y, 2015. - 162 c. : unx -
bubmorp.: c. 162. - ISBN 978-5-8259-0837-3.
10.2. donmoJHuTeNbHAsi JIUTepaTypa #W YydeOHble MaTepuajbl (ayamo-,

BH/1€0ONIOCOOUS H JIP.)

- ¢pona HayuHou Oudauorexku TI'Y:

Ne i/mt

bubimorpaguuyeckoe onucanue

Tun (yueOHHK,
yueOHOe mocooue,
yueOHO-MeToAnYecKoe
nocooue, NPaKTHUKYM,
ayJamo-, BUAe0nocooust
u 1p.)

KoauuecTtBo B
ouoéanoTeKe

l'anumoB  O. P.  MarepuanoBenenue s
TPAHCIIOPTHOTO MAIIMHOCTPOEHUS [ DIIEKTPOHHBIN
pecypce] : yae6.mocobue / O. P. 'anumos [u ap.]. -
Cankr-IletepOypr : Jlanp, 2013. - 448 c. : un.
(YaeOHukm TUTS BY30B.CrieninaibHas
nmurepatypa). - ISBN 978-5-8114-1527-4.

YyebHoe mocodue.

ObC "Jlanp"

Typuinna B. 1O. MarepuasioBeieHUE
[OnexTponHblidi  pecypc: MexaHuueckue
cBoiicTBa MeTaisioB. Tepmuyeckas 00pabOTK3
MeTtaioB. CrenuanbHble CTald W CIUIaBbl

yae0.mmocodue / B. 10. Typwimmna ; mox pen. C. A.
Hukynuna. - Mocksa :MUCuC, 2013. - 154 c. -

ISBN 978-5-87623-680-7.

Y4yebOHoe mmocooue.

ObC "Jlanp"

- apyrue poHabI:

MertannoBeieHHe  YIIEPOAMCTBIX  CIUIABOB!
naGopatopHblii  npakTukym/M.A.Bei6oimuk[u
np.]. — Tomesartu:TI'Y,2005.- 78c.

JlaGopaTopHbIii
NPaKTHKYM

100
(MeToTMYeCKHiA
KaOWHEeT
kageapbl)

Kypnan «BecTHUK MarHUTOTOPCKOIQ
rOCYIapCTBEHHOI'O TEXHUYECKOTO YHUBEPCUTETA
um. I'.11. HocoBay

Kypnan «BecTHuK Camapckoro|
rOCy/1lapCTBEHHOTO TEXHUUYECKOTO YHUBEPCHUTETA.
Cepusi: TEXHUUECKHE HAYKN

Kypnan «JInTe€ n MmeTamuryprus»

Ilepuoaunueckoe
Hay4HOE U3JIaHHE
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Tun (y4eOHuk,
yueOHoe nmocodue,
yeOHO-MeToAn4eckoe| Koanuecrso B
Ne i/ Bbubanorpaguyeckoe onucanue y A
nocooue, MPaKTUKYM, | OubJInOTEKE
ay/auo-, BUAe0nocoous
u ap.)
5 [Kypnan «TexHOoJIOTHS METALIOBY»
6 [Kypnan «MarepuanoBenenue»
D D [lepuoanueckoe [TnaTdopma
7 |Xypnan «llepcrekTuBHble MaTEpUaIbI» .
HAy4YHOE M3/IaHHe SciVerseScopus
8 [|Kypuan «Bompocsl MaTepranoBeICHUDY
COI'JTACOBAHO:
JupexTop HayuHOI OUOIMOTEKH A.M. Acaesa
(noonucw) (U.0. ©amunus)
« » 20 T
MII

10.3. Ilepeuenbp pecypcoB HHGPOPMANMOHHO-TEIEKOMMYHUKAIIHOHHOM
cetn "UnTepHer"

« Web of Science [DnekrpoHHBIi pecypc| : MYIbTUAUCHUILIIMHAPHASL
pedeparuBHas 0Oa3a mannbix. — Philadelphia: ClarivateAnalitics, 2016— . —
Pexxum nocryma : apps.webofknowledge.com. — 3arn. ¢ skpana. — f3. pyc.,
aHTJI.

o Scopus [DOnexkTpoHHBI pecypc] : pedepaTuBHas ~ 06a3za  JaHHBIX.  —
Netherlands: Elsevier, 2004— . — Pexxum mocTyma : scopus.com. — 3ari. ¢
3KpaHa. — 3. pyc., aHrJL.

o Elibrary [DnextponHbIi pecypc] : HaydHas JJICKTpOHHash OWOJIMOTEKa. —
Mocksa : HOb, 2000— . — Pexxum poctyna : elibrary.ru. — 3ari. ¢ axkpana. — SI3.

pyc., aHIJL.
o Springer Link [Onexrponnsiii pecypc] : [0a3za  maHHBIX]. —
Switzerland: SpringerNature, 1842— . — Pexxum nocrtyma : link.springer.com. —

3ars. ¢ skpaHa. — fI3. aHru.

o Science Direct [OnexTpoHHBIH pecypc| : KOJICKIUS JJIEKTPOHHBIX KHUT
usnatenbcTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum gocrtyna :
sciencedirect.com. — 3aru. ¢ 3kpaHna. — SI3. aHrI.

10.4. TlepeyeHb MPOrpaMMHOI0 0OeceYeHUsI

Ne Hanmenosanune I1O KoauvecTBo | PexkBM3uTHI 10r0BOpa (1aTa,
n/n JIMLICH3UH HOMep, CPOK JAeiiCTBHSA)
1 |- Windows 1393 Jorosop Ne 690 oT
19.05.2015r., cpok newicTBus -
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Ne HaumenoBanue I10 KounuyecrBo | PekBu3uThl Jorosopa (nara,
n/n JIMLIeH3UH HOMep, CPOK JeiicTBHSA)
0eccpodHO
2 No 690 ot 19.05.2015r., cpok
JEHCTBUS - 06eccpoyHo;

- Office Standart

1398

Horosop No 727 oT
20.07.2016r., cpok aeicTBus -
06eccpovHO
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10.5. Onmcanue MaTepHaIbHO-TEXHHYECKOH 0a3bl, HeOOXOAUMON s
OCyLIeCTBJIeHHUS 00Pa30BaTeJILHOIO NPOLEcca M0 AUCHUIINHE (MOAYJII0)
HaumenoBanue -
000pyA10BaHHBIX 3y . o
y4eOHbIX KaOMHEeTOB, - 2 =
N DaKTHYECKH 2 B &
JadoparTopmuii, . = g 2
Ilepeuenn i anpec yueOHbIX = =
MAaCTepPCKHUX M Jp. = =T
OCHOBHOI0 Ka0MHETOB, S = S
n/n 061eKTOB AaA o0opynoBanus JabopaTopuii E S s
NpoBeAeHus pyA PATOpuH, = 8
MAaCTepPCKHUX M Jp. =
NPAKTHYECKUX U
J1adopaTOpHBIX
3aHATHH
JlaGopaTtopust Cron
"Metamnorpapus" (I'- | yueHnuyeckuit
104) JIBYXMECTHBIN
(MmoHOOMOK) , ctoxu | 445020, r. TonbsaTT
MPETOIaBaTeIbCKUM, | U, 81,8 46
CTyI yi. benmopycckas, 1
MperoaaBaTeNbekui, | 4
J0CKa ay/InTOpHAsI
(menoBast)
JlaGopartopust Cromsr
"D NeKTpOHHOMI YYEHUYECKHUE
mukpockoruu" (I'-116) | 1ByXMeCTHBIE , CTOI
1ab0opaToOpHbBIN, CTOJ
IIPENO1aBaTeIbCKUI
perioz : 445667, r. To
CTYIN
. JBSATTH,
MIPETo/1aBaTeIIbCKUH, 46,1 | 26
yi. benopycckas, 1
JocKa ayTuTOpHAs |
(MenoBasi),  MakeTbl
ANEKTPOHHBIX
MUKPOCKOTIOB ,
MeTaiorpaguueckuit
Mukpockorn MUM-7.
Jlaboparopus Cron
"TepmooOpaboTKa YUEHUYECKUI
matepuanos" (I'-111) JIBYXMECTHBIN , CTOJ
MpenoaBaTeNbCKUi
POTOA : 445667, . To
CTYyI
. JBSITTH,
MIPENo/1aBaTeNIbCKUH, 21,5 10
yi1. benopycckas, 1
JI0CKa ay/uTOpHas |
(MenoBas), Teyb,
TBEPJOMED,
TEepMoOIapa,  CTaHOK
IIOJIMPOBAJILHBIN
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KomnerorepHsrit
kiace. [lomenienune s
CaMOCTOSITENIbHOU
paboTHI. YueOHas
ayIuTOpus JUIsL
NPOBEICHUS  3aHITUH
CEMHUHApCKOro  THIIA.
YyeOHas  ayauTopus
JUIs KypCOBOTO
MIPOEKTUPOBAHUS
(BBINOIHEHUS
KYPCOBBIX
YyeOHas  ayauTopus
TUIs MIPOBE/ICHUS
IPYNIIOBBIX U
MHIUBUAYaJIbHbBIX
KOHCYJIBTALIUH.
VYueOHas ayuTOpuUs
TUIS MIPOBEICHUS
3aHATHI TEKYIIETO
KOHTPOJIS u
MIPOMEKYTOUHOU
arrecraruu. (I'-401)

pabor).

CroJsl
YUECHUYECKUE, CTYIIbS

yueHunueckue, I[IK c
BBIXOJIOM B  CETb
HNurtepHer

r. TonpsarTh,
yi. benopycckas 14

84,8

16

43




	Тольятти, 2017
	СТРУКТУРА ДИСЦИПЛИНЫ "Материаловедение и ТКМ -1,2."
	1. Цель и задачи изучения дисциплины (учебного курса)
	2. Место дисциплины (учебного курса) в структуре ОПОП ВО
	3. Планируемые результаты обучения по дисциплине (учебному курсу), соотнесенные с планируемыми результатами освоения образовательной программы
	5. Критерии и нормы текущего контроля и промежуточной аттестации
	7. Примерная тематика письменных работ (курсовых, рефератов, контрольных, расчетно-графических и др.)
	1. Вопросы к экзамену (зачету)
	8. Фонд оценочных средств для проведения промежуточной аттестации обучающихся по дисциплине
	8.2.2. Комплект заданий к лабораторной работе №2
	8.2.3. Комплект заданий к лабораторной работе №3
	8.2.4. Комплект заданий к практическому занятию.
	8.2.6. Комплект заданий к лабораторной работе №5
	8.2.10. Комплект заданий к лабораторной работе №8
	8.2.12. Комплект заданий к лабораторной работе №10
	8.2.15. Комплект заданий к лабораторной работе №13
	8.2.19. Комплект заданий клабораторной работе №17
	9. Образовательные технологии и методические указания по освоению дисциплины (учебного курса)
	10. Учебно-методическое и информационное обеспечение дисциплины (учебного курса)
	10.3. Перечень ресурсов информационно-телекоммуникационной сети "Интернет"
	10.4. Перечень программного обеспечения

