denepanbHOE TOCYIaPCTBEHHOE OI0KETHOE 00pa30BaATEIbHOE YUPEXKICHUE
BBICIIETO 00Opa30BaHuUs
«TonbATTUHCKUIN TOCYJAPCTBEHHBIM YHUBEPCUTET

YTBEPXIAIO
3amMecTuTelNb pekTopa 1o pazsutuio YII  3aBemyrommuii Kadeapoit
(ITpopekrop o yuebHoit padoTe) «HaHoTexHoI0r1uM, MaTepuanoBeIeHUE U
A.H. Spwirun MEXAHUKa»
(monuck) (N1.0. ®amuus) Cr HDaCOHOB
« » 20 T. (momuCH) (M1.0. damums)
« » 20 T
b2.5.09

(wughp oucyuniurwvl)

PABOYASA TIPOI'PAMMA JUCHHUIIINHBI
MATEPHUAJIOBEJAEHUE U TKM

(Hazeanue OUCYUNIUHbL)

T10 HAITPABIICHUIO TIOJITOTOBKH (CIEIIHATFHOCTH)

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI' MUECKOE OBECITEYHEHUE
MAIINHOCTPOUTEJIBHBIX [TPOU3BOCTB

(wiugp u HaumeHnosanue HANPAGLIEHUS, CREYUATLHOCHIU)

TEXHOJIOI'UA MAININHOCTPOEHUA

(HaumeHoB8aHue cneyuaruzayuu, npopuis)

®dopma o0ydeHus: 3a04HAas

Pacnpenesienue yacoB JUCHUILIMHBI 10 CEMeCTPaM M BHAaM 3aHATHH (110 yueOHOMY IJIaHY)

KounuectBo 3ET 8
Yacos no PYII 288
Buabl KoHTpOJIS HA IK3aMeHbI 3auersl Kypcosbie Kypcosbie KO“TPG"““"*le
Kypcax NMPOEKTHI padoThI (M':,a;:‘:’:wﬁ
(opmbl 06yueHust)
5
NeNe kypca
1 2 3 4 5 6 Hroro
3ET no kypcam 3 5 8
Jlexuun 2 4 6
JlaGopaTopHbie 2 4 6
IpakTnyeckue 2 2 4
Kouraktnas pagora 6 10 16
Cam. paGora 98 166 264
Kontpoin 4 4 8
Hroro 108 180 288

ToabsaitTH, 2016



Pabouas nporpamma coctasiiena Ha ocHoBaHuu GI'OC BO u y4yebHOro miana
HampaBJieHHsT  NOoArotoBkd  (crmenuanbHocTH)  15.03.05  KOHCTPYKTOPCKO-
TEXHOJIOTHUYECKOEe 00eCcTIeueHNe MAIMHOCTPOUTEIbHBIX TPOU3BOJICTB

PenensupoBanue paéo4eil nporpaMMbl JUCHUIINHBI:

OtcyTtcTByeT

VYyebnas (pabouast) mporpamma ogoOpeHa Ha 3acenanuu kadgenpsr HMuM

(mpotokon 3acenanusi Ne ot «__ » 20__r.).
Peniensent
(OondcHoCmb, YueHoe 36aHue, Cenexy) (noonucs) (U.0. @amunus)
« » 20 1.

Cpoxk neiictBusi padoveil NpOrpaMMbl JUCHHUILIAHBI 10
«» 20 T

HNudopmanus 00 akryanusanuu padoveil mporpaMmbl U CHUILIHHBI:

[Iporokon 3acenanus kabeapbl No 0T «_ » 20 r.

[IpoTtokon 3acemanus kKageapsl No  oT «__ » 20 1.

ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 T

[Tpotokon 3acenanus kagpeapsl No  oT «_ » 20 T
COI''TACOBAHO

HayanbHuK yueOHO-METOUYECKOTO YIPABICHHUS

«  » 20 1. JI.P. XamuayiuioBa
(noonucs) (U.0. Damunus)

N.o. 3aBenyromiero kadenpoit «O60pya0BaHNE U TEXHOJIOTUU

MAIIMHOCTPOUTCIIHbHOI'O IMIPOU3BOACTBA»
(8vinyckarowjeli Hanpagienue (CneyuarbHOCms))

« _» 20 T H.IO. Jlorunos
(noonucw) (U.0. Damunus)




Crpykrypa mucuunimnnbi«Mamepuanoseoenue u TKM)

CTPYKTYPA JUCHUIIJINHBI "MartepuanoBeienne U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepuaJos -1,2."

Koa-Bo .
06 0 0
S 'beM Y4eOHOro Kypca M BHbI y4eGHBIX MepONpHATHI
HaumenoBanne Kypea Cemectp [ Koa-Bo Tegenne | Beero AyaMTOpHbBIE 3aHSITHSI CamocTosTe/IbHAs padoTa ®opma
H3yYeHHs 3ET KOTOPBIX |4YaCOB IO KOHTPOJIs
Pei::;’:)?‘c'm nz:;iy Beero | Jleku. Jla6. | Mpakr. ripa'f;' Bcero JIab. Konc. PI'P Kype. | Kontp. | Hnoe uT
MatepuanoBeIeHuUE,
P A 2 3 108 6 2 2 2 98 0 0 0 0 4 98 0 3avet
1 TKM-1
MatepuanoBeIeHuUE,
p A 3 5 180 | 10 | 4 4 2 166 | 0 0 0 0 4 | 166 | 0 | zauer
u TKM-2




AHHOTAIUA
AUCHUILINHBI (Y4eOHOro Kypca)
b1.5.09.01 MatepuanoBeaenne u TKM 1

(MHAEKC ¥ HAaMMEHOBaHUE AUCUMILUIMHBI (y4eOHOTO Kypca))

1. Heab 1 3a71a4n M3yYeHUS TUCHMILIMHBI (Y4e0HOT0 Kypca)

[ens — JlaTh mpencraBiieHME W OOOCHOBBIBATH B3aWMOCBSI3b XUMHUUYECKOTO
COCTaBa, CTPOCHUSI U CBOWMCTB METAJUIOB U CIUIABOB, a TAKXKE JIaTh MPEICTABICHUE O
COBPEMEHHBIX M TICPCIIEKTUBHBIX METOJaX X 00pabOTKH.

3anayu:

1. JaTh npeacTaBieHUE O KPUCTAIMUECKOM CTPOCHHH METAJJIOB H CIIJIABOB.

2. Jlatp mpeactraBieHue o ¢azax B METAUIMYECKUX CIJIaBaX U
3aKOHOMEPHOCTH KPUCTAJLTU3AIMN METAIIJIOB U CIUIaBOB.

3. Jlatb mpenacraBienne o (Ga3oBbIX MPEBpAIICHUSX B METaUlaX M CIUIaBax
IIPU HarpeBe U OXJIAXKICHUH.

4. Jlatb mpencraBlieHHEe OO0 OCHOBHBIX BHJAX TEPMUYECKON 00pabOTKH
METAJIJIOB U CIUIABOB.

5. O3HaKOMUTH CTYJIEHTOB C KJIaccU(pUKaIe 1 MapKUPOBKOW COBPEMEHHBIX
CTaJieH, CTJIaBOB 1 HEMETANTHIECKUX MaTEPHUAJIOB.

2. MecTo nucuuiuiaHbl (yaeOHoro kypca) B crpykrype OIIOII BO

Hannas pucuuiuimHa (yuyeOHbId Kypc) oTHocuTcs K broky 1 "JucuuruimHbl
(Monmymnu)" (6a3oBasi 4acTh).

JlucuumiauHel, y4yeOHbIe KypCchl, HA OCBOCHHUU KOTOPBIX OaszuMpyercs HaHHas
TUCIUTUINHA (Y4eOHbIN Kypce) — hU3HKA, XUMUSL.

JucuuniauHbl, y4eOHble KypChl, Al KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS,
HaBBbIKHU, MIPHOOpETaeMble B pe3yjIbTaTe U3yUEHUs JAHHON TUCHUIUIMHBI (Y4eOHOTO
Kypca) —METAJUIOPEKYIIUEe HHCTPYMEHTbl W  HHCTPyMEHTaJlbHasi OCHACTKa,
000py/I0BaHUE U TEXHOJIOTMUYECKasi OCHACTKAa MAIIMHOCTPOUTEIBHOIO POU3BOJICTBA,
TEXHOJIOTUS (PUBUKO-TEXHUYECKON 00pabOoTKU MaTepuasoB.

3. Ilnanupyemble pe3yjbTaTbl O0yYeHHMS] MO JAUCHUILIMHE (Yy4eOHOMY
KYpPCY), COOTHECeHHble ¢ IUIAHUPYEeMbIMHM  pe3yJbTATAMH  OCBOCHMS
o0pa3oBaTeIbHOM MPOrPpaMMBbI

dopMmupyembie U Ilnanupyembie pe3yjbTaThl 00y4eHUs
KOHTPOJIMPYeEMBIe
KOMIIETeH LN

- CIIOCOOHOCTH | 3HATh:  CMOCOOBI  PAIMOHATILHOTO  WCIIOJIb30BAHUS
MPUMEHATH  CIOCOOBI | HEOOXOJUMBIX BHJIOB PECYpPCOB B MAIIMHOCTPOMUTEIHHBIX

palMoOHAIBLHOTO IPOM3BOJICTBAX,  CIIOCOOBI  peajM3alii  OCHOBHBIX
WCHOJIL30BAHUS TEXHOJIOTHYECKHUX MPOIIECCOB
HEOOXOOUMBIX  BHUJIOB | YMETh: MIPUMEHSITh CIIOCOOBI palMOHAILHOTO

pecypcoB B | HCTIOJIb30BAaHUsSI HEOOXOAMMBIX  BHJOB PECYpCOB B




MAaIlIMHOCTPOUTEILHBIX
POM3BOJICTBAX
BBIOUPATh OCHOBHBIC W
BCIIOMOTATEIIbHBIC
MaTepHaIbI IS
U3TOTOBJICHUS WM3/ICIIHIHA,
CIOCOOBI  peau3aIvu
OCHOBHBIX
TEXHOJIOTHUSCKHUX
npoueccos (ITK-1)

MAaIIMHOCTPOUTCIIbHBIX IMPONU3BOACTBAX
OCHOBHBIC 141 BCIIOMOI'aTCJIbBHBIC
HN3rOTOBJICHUA I/I3I[€J'II/II\/'I.

BBIOMpATh
MaTepuaibl s

BJ'I&I[GTBI criocobamMu pPallOHAJIBHOTO HCIIOJIb30BaHUA
HGO6XOI[I/IMBIX BHAOB PCCYPCOB B MAIIMHOCTPOUTCIIBHBIX
IMPpOMU3BOACTBAX U crocodoaMu pcain3annn OCHOBHBIX
TCXHOJOIMYCCKHX ITPOLECCCOB

- CITOCOOHOCTH
HCIIOJIb30BAaTh  METOJIBI
CTaHIAPTHBIX

HWCHOBITAaHUHN 1o
OTIpEICICHUIO  (PU3HUKO-
MEXaHUYECKHUX CBOICTB
5 TEXHOJIOTHYECKUX
MoKa3aTtesiet

MaTepUajioB U TOTOBBIX
MaIlIMHOCTPOUTETBHBIX

W3IEIUN, CTaHJapTHbIC
METO/IbI ux
MPOEKTUPOBAHMS,

MPOTPECCUBHBIE METO/IBI
AKCIUTyaTallu H3JETUn
(TIK-2)

3HaTh:  METOABl  CTaHAAPTHBIX  WCHBITAHUH  TIO
ONpEIEICHUIO (U3UKO-MEXaHUYECKUX CBOMCTB
MaTEepHaIOB U TOTOBBIX MAIIMHOCTPOUTEIBHBIX W3/EIUH,
CTaHJapTHbIE METO/]IbI ux IPOEKTUPOBAHUS,
IPOTrPECCUBHBIE METOIbI FKCILUTYATALIMHU U3/IEIUN

YMeTh: HUCHOIb30BaTh MCTOAbl CTAHAAPTHBIX HCIIbITAHUI
I10 OIIPCACIICHHUIO @HSHKO-MGX&HI/I‘-IGCKI/IX CBOMCTB
MATCPHAJI0B U I'OTOBLIX MAIIIMHOCTPONUTCIIbHBIX PI3I[€J'IPII>1

BJ'IaI[eTBZ CTaHAAPTHBIMK MCTOJaMHU IIPOCKTUPOBAHHA
T'OTOBBIX MalIMHOCTPOUTCIIbHBIX H3I[€J'IHI>1,
MMPOrpeCCMBHBIMU MCTOJaMHU OKCILTyaTallnun I/ISIICJ'II/Iﬁ

CIIOCOOHOCTh BBIOMPATH

METOAbl W  CPEACTBA
W3MEHEHUS
AKCIUTYaTallHOHHBIX

XapaKTEPUCTUK U3ETUN
MAIIIMHOCTPOUTEIIbHBIX

MIPOU3BOJICTB,
aHAJIU3UPOBATh ux
xapakrepuctuky  (ITK-
22)

3HaTh: CrocoObl  palMOHAJIBHOTO  HCIIOJIb30BaHUS
HEOOXOJMMBIX BHJIOB PECYPCOB B MAIIMHOCTPOMUTEIIHHBIX
IPOM3BOJICTBAX,  CIIOCOOBI  peajM3alli  OCHOBHBIX
TEXHOJIOTHUYECKHUX MPOIIECCOB

VMeTn: MPUMEHSITh CIIOCOOEI
UCIIOJB30BaHUsI  HEOOXOJIUMBIX BHJIOB PECypcoOB B
MaIlMHOCTPOUTETBHBIX MIPOU3BOJICTBAX BBIOMpATh
OCHOBHBIE W  BCIIOMOTATEJIbHbIE  MaTepuaiabl s
W3TOTOBJICHUS U3IEINN.

palMOHAIILHOTO

BJ'IaI[eTBI criocobamMu PaluOHAJIBHOTI'O HCIIOJIb30BaHUA
HGO6XOI[I/IMBIX BHUJIOB PECYPCOB B MAIIMHOCTPOHUTCIIbHBIX
IIPpOU3BOACTBAX H crocodoaMu pcaim3daliii OCHOBHBIX
TCXHOJOIMYCCKHX ITPOLCCCOB

TemaTnueckoe coaep:kaHue JUCHUUIIMHBI (Y4eOHOr0 Kypca)

Pa3nen, moayJb

IHoapasaen, rema

MeTamnoBeaeHue

Kpucramnmuueckoe CTpPOECHHUE. HedexTor
KPUCTAINTIMYECKOTO CTPOEHUS METAUIOB. BiusHue ux Ha
MEXaHNYeCKue 1 (HU3NMIECKIEe CBOMCTRA.




Kpucramnmuzanus  yucthix  MmeramioB.  Pa3zpl B
METaNTNYeCKUX CIUTaBax. 3aKOHOMEPHOCTHU
KpucTauizanuu cruiaBoB. IlpaBuno ¢a3. JAuarpammbl
COCTOSIHUSI ~ JIBYXKOMIIOHEHTHBIX  cucTeM. Da30oBbie
IIPEeBpAILEHUs B TBEPJIOM COCTOSIHUH.

Cranb, uyryH. @a3oBble MpEeBpalleHUs B CTASIX H
YyT'yHax.

MexaHuveckue CBOMCTBAa METAJUTMUYECKUX MaTepUaIOB.
MexaHu3Mbl pa3pylIeHuUs.

OcCHOBHBIE METO/IbI YITPOUHEHHUS METAJJIOB U CILJIABOB.
N3meHenue CTpyKTypbl U CBOMCTB MaTEpUAIIOB MIPU
MJIACTUYECKON epopmariuu u Harpese
nedopMUpOBaHHOTO MaTeprania. Bo3spart u

pEKpUCTAIIIA3AIHSL.

Tepmuueckas Tepmuueckast 06padotka. [IpeBpaiiienust B yriaepoaucTon

o0OpaboTka cTanu Tmpu HarpeBe. Pacmajg mnepeoxiiaxaeHHOro
ayCTEHUTA.

Knaccudukanus BumoB tepmuueckoit oopadotku (CTO,
TMO, XTO). Otxur 1-ro u 2-ro poja.

3akanka 0e3 MOIMMOP(HOro MpeBpalleHUs. 3akKaika ¢
nouMop(HBIM TpeBpanieHreM. CTapeHue W OTILyCK.

TMO u XTO
MammHoctpoutensupie | Marepuansl.  KOHCTpYKIMOHHBIE  CTald M CIUIABBI
MaTepralIbl (yriepoaucrele, JIETUPOBAHHBIE). YyryHsl.

KoHCcTpyKIIMOHHBIE 1IBETHBIE CIUIaBbl (HA OCHOBE TUTaHA,
AIIOMUHUSA, MEJN)

WNHcTpyMEeHTaNIBHBIC CTadu U ciiaBbl. CTaau W CILIAaBHI C
0COOBIMU (PU3MYECKUMH CBONCTBAMHU

Hemerannnueckue maTepuasl (MI1aCTMACCHI,
KepaMUYECKHE MaTepUabl, CTEKJI0, PE3UHOBBIE U JIP.).

OO0masi TPy10eMKOCTh THCHHMILIMHBI (YdeOHOoro Kypca) — 3 3ET.
Pa3paldoTyuk NporpaMmaoi:

JlonteHT, kauxa. ¢pus.-Mart. HAVK, JOIEHT C.I'. IIpaconos

(dondicHoCcmb, yueHoe 36aHue, cneneHy) (noonucv) (H1.0.Damunus)




4. CTpyKTypa M coAepkaHUue IMCHUIVIMHBI (Y4eOHOro kypca) «MarTepuajioBeleHHEe M _TEXHOJOIHS KOHCTPYKIMOHHBIX

MaTepuaaon-1,2» .

Kypc uzyuenus 2
Paznen, [onpaznern, Tema Bupl yaeOHO# paboThI Heobxomnmele Dopmbl Pexomengyemas
MOZyJIb KonrakTHas paborta CamocrosTensHas MaTepHallbHO- TEKyILETo TuTeparypa
(B Hacax) pabota TEXHUUYECKUE KOHTPOJIS (No)
BCETO S Dopmbl hopMBI pecypcsl (HauMeHOBaHUe
& MIPOBECHNUS OpraHu3aIu OLIEHOYHOTO
g JIEKLIUH, cpencTaa)
% | x| 2 N1ab0paTOPHBIX, CaMOCTOSTENILHOM
= i E E MIPAKTUIECKHUX § paboTsl
= S 2 = 3aHATUIH, METOJIBI s
GE § E §* 00yueHus, =
e 8 = peanusyromue
I L ™ IPHUMEHAEMYIO
:‘: 00pa3oBaTEeNbHYIO
o TEXHOJIOTHIO
Kpucrammuueckoe ATOMHO- 2 + Jlekmus-6ecena ¢ 20 | Wsyuenwe crerr. JleknmonHas [11.[3]
CTpPOEHHE TBEP/IIX KPHCTAJTUYECKOE METOJIOM JUTEPATYPHI. ayJIuTOpHs
tein. JlehexTs CTPOEHHE TBEPIBIX o0yueHus — MenunaobecrieueHne
KPHUCTAJUTUYECKOTO TeJl, OCHOBHBIE MO3TOBOM IITYpPM
CTPOEHHSI. CBOMCTBa 2 10 | Usyuenne crer. Ortuer 1o Teme [11.[2]
KPHCTAJUIOB, TUIIBI JIUTEPATYPHL. NPaKTHYECKOTr0
cBsi3eit Odopmienue 3aHSATHS.
OTY€Ta IO IMPAKT. Tect
3aHSTHIO.
W3meneHue cBoiicTB MexaHunueckue 2 50 W3zyyenue CrnennanusupoBaHHas Ortuer o [11.[2]
METaJIJIOB H CIIJIABOB CBOMCTBA U UX MaTtepuana 1mo naboparopus nabopaTtopHOH
6e3 (ha3oBbIX XapaKTEePUCTUKU METOIUYECKUM pabore.
HpeBpaleHU. MOCOOHSM. Tecr.
Teoperuueckue
ocHoBbl OM/I.
TepmonunamMuyeckue ®a3bl B CIIIABAX. 2 + Jlekuus-6ecenac | 40 | Msydenwme crem. Jlexnyonnas [11,[2]
OCHOBBI (ha30BBIX OCHOBHBIE THIIBI METOJIOM JUTEPaTyPHI. ayaMTOpHs
npeBpaIeHu. JrarpamMm 00y4eHus — Menuaobecrieuenne
Kpucramiuzauus COCTOSTHHSI. MO3rOBOM IITYPM




CIIJIaBOB.

TexHonoruu
MOy 4eHHs
MOHOKPHCTAJIIOB,
HaHO- U aMOPHBIX
MaTepHaoB.
Juarpamma MHUEKpPOCKOTIHYECCKHU# 30 | Usyuenwe crer. | Crenmpanu3upoBaHHAas Oruet 10 [11.[3]
cocrostHus «Kemezo- | anamms.CTpykrypa JTUTEPATyPHL. nmaboparopus nmabopaTopHOH
yraepony. Bimusaue crasneii B OdopmiteHne pabore.
XHMHYECKOT0 PaBHOBECHOM OTYeTa I10 JI.p. Tect
cocTaBa Ha COCTOSTHHH.
CTPYKTYPY H_
CBOHCTBa cTaleit u
YyTYHOB.
Texnonorus
MOTUGDHUIIMPOBAHUSL.
Teopus u npakTuka 3axaska M OTITyCK Jlexuus ¢ 40 | HWsyuenwue cren,. Jlexnnonnas
TEPMHYECKOH 1 YIJIEPOAUCTBIX UCIIOJIb30BaHUEM JUTEPATyPHI. ayJIMTOpHs
XHMHKO- CTaei. NPE3CHTALMOHHOTO Mennaobecnieuenue
TEePMHYECKOI MarepHana.
00paboTKa CIIJIaBOB. 24 U3zyuenue Crnennanu3upoBaHHas Otuer 1o [1].[3]
Marepuaa mno nmaboparopus JTabopaTtopHOi
METOANYCCKUM paborte.
oCcoOUsIM. Tect
OdopmiteHne
oT4Yera o JLp.
CreunanpHble Krnaccudukanms u 50 | MW3yuenwue cren,. Ortuer 1o Teme [11.[31.[2]
CILIaBBbI, MapKUpOBKa JIUTEPATYPHI. NPaKTHYECKOTr0
HEMETaJUINYECKHe U KOHCTPYKIMOHHBIX Odopmienue 3aHSATHS.
KOMITO3UIIMOHHBIE MaTepHalioB oTyera. Tect
Marepuabl.
TexHonoruu ux
HOJIy4YEeHHS 1
00paboTKH.
Hroro: 4 264

16




5. KpuTrepuu U HOPMbI TEKYIIEro KOHTPOJISI U MPOMEKYTOYHOI aTTecTaluu

HanmenoBaHue yuyeOHBIX

MEpPONPUATHI

YcaoBus 10mycka

Kpurepuu 1 HOpMbI OLIEHKH

JlabopaTopHbie paboThI

Hanuune oTpaboTku H

oT4yeTa

o nabopaTopHOH|
abore.

«3a4TeHo» - TecT mo .p. HamucaH He MeHee YeM Ha 4 0ajura, JaHbl MPaBHILHEBIE
OTBETHI HA 2 BOIMPOCA MpeTogaBaTes.

«HE 3a4TCHO» - TeCT HE HAITMCaH, HET MPABWIBHBIX OTBETOB I10 TEME JIA0OPaTOPHOM

a0O0THI.

HpaKTI/ILIeCKOG 3aHATHUC

Hanuune oTpaboTKu H
oT4yeTa

o MIPaKTUYECKOMY]
BAHSTHIO.

«3a4TeHO» - TecT Mo TeMe MPAaKTUYECKOrO 3aHATHs HAIIMCAH HE MEHee 4eM Ha 4
OaJiia, 1aHbl IPABUIIbHBIE OTBETHI HA 2 BOMpOCa MpernogaBaTess.

«HE 3aUTEHO» - TECT HE HAIlMCAH, HET IPAaBWIBHBIX OTBETOB II0 TEME
IPAKTUYECKOTO 3aHATHS.

dopma YcmoBus nomycka Kpurepun 1 HOpMbI OLIEHKH
MIPOBEACHUS
MIPOMEKYTOUHOU
aTTECTalUH
3a4eT Hanuuue otpaboTku u «3a4TEHO» Crynenty mnpenocraBusiercss Ttect u3 30
OoT4e€Ta MO MPAKTHYECKOMY BOIIPOCOB.
3aHATHIO W J1abopaTopHOM [Ipy HanM4YMKM NpaBUIBHBIX OTBETOB Ha 15 u

pabore.

0oJ1ee BOIPOCOB.

«HE€ 3a4YTCHO» HpI/I HaJIMYWKU IIPABUJIBHBIX OTBCTOB MCHCC

yeM Ha 15 BompocoB Tecra.
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6. Kpurepuu u HOpMBI OlleHKH KYPCOBBIX padoT (IPOEKTOB)
[To yuebHOMY KypCy JaHHBIN MOApa3Ae HE TPETyCMOTPEH

7. llpumepHasi TeMaTHKAa MUCbMEHHBIX PadoT (KypcoBbIX, pedepaTroB, KOHTPOJIbHBIX,
pacyeTHO-rpapuyecKux u ap.)

[To yueOHOMY KypCy JaHHBIN IMOAPA3LIT HE IPETYCMOTPEH

1. Bompocsl K 3K3aMeHy (3a4eTy)

Ne n/m \ Bonpocsl
1. Tumnbl KpUCTAJUIMYECKUX PEIIETOK U MX OCHOBHBIE XapaKTepUCTUKU. OCHOBHbIE CBOMCTBA
KPUCTAJJIOB: aHU30TPOIUS U MOJTUMOPPU3M.

2. Twumnbl cBsi3eit: noHHAsA, KoBajeHTHas, Ban-aep-Baanbca, Metaimmueckas. Mx

O0COOEHHOCTH U BIIMSTHUE HA CBOMCTBA KPUCTAJIOB.

JledeKTbl KpUCTANIMYECKOTO CTPOCHHUSI, TEOMETpUYECKAs KIacCUu(pUKaIIus.

Toueunsie nedexTsl. MexaHn3Mbl UX 00pa3oBaHMsl. 3aBUCUMOCTb PAaBHOBECHOMN

KOHLIEHTpAllM¥ BaKaHCUH OT TEMIIEpaTypHl.

Huddysus. Mexanuszmsl qudys3un. [lepBoiii 1 BTopoit 3akoHbl DUKA.

Jucnokanuu. BinvstHue MIIOTHOCTH AUCIOKAIMKA HA NPOYHOCTHBIE CBOMCTBA KPUCTAILIA.

Kpusas Onunra. Pacuer TeopeTnueckoit IpOYHOCTH.

7. MexaHu3MBbl IUIACTUYECKON JeOopMalii: CKOJIbXEHHUE, ABOMHUKOBAHNE, MEXaHU3M
TEOPETUYECKON MPOYHOCTH, MEXaHU3M AU(PPY3UOHHOM MOI3YUECTH.

8. DxcrneprMeHTalbHbIE 3aKOHOMEPHOCTH TUIacTUYECKON AedopMmanuu. MexaHnueckue
CBOMCTBA U UX XapPaKTEPUCTUKHU.

9. Hedopmarnmonnoe ynpounenue. [Ipupona nakiena. Tekcrypa nedopmaruu.

10. ledopmariuisi TOTUKPUCTATUIMYECKUX TE. 3EPHOTPAHUYHOE YIIPOUYHEeHHE. 3aKOH XoJuia-
Iletua.

11.Pa3pymienue xpynkoe u Bsizkoe. TeMiiepaTypHbIi HOPOT XJIaJHOJIOMKOCTH.

12.BaustHue TeMIiepatypbl Ha CBOMCTBa 1e(pOpMUpPOBAHHOTO MaTepHana. Pexpucrammmsanms
Y €€ THIIBI.

13.Tepmonnnamudeckue ocHOBHI (ha30BbIX MpeBpatieHuil. (Tepmonnnamudeckue
MOTEHIMaNbI, ()a30BOE PaBHOBECHE, BTOPOH 3aKOH TEPMOJIUHAMHUKHU. )

14.TTonsTus cuctema, cruia, ¢asza, KOMIIOHEHT, MEXaHUYECKask CMECh.

15. Kpucramnuzanus u ee 3tanbl. Kputuueckuil 3apoblil U 3aBUCUMOCTD €70 pa3MEpPOB OT
CTENEHU NEPEOXIIAKACHUS.

16.3axonomepHOCTH KpucTtaumzaruu. Kpussie Tammana.

17.BinusHne npuMecei Ha MPOLECChl KPUCTAILNTM3ALMN U PEKOMEHIANH 10 X
HCIIOJIb30BAHUIO.

18.TexHosorus Nosy4eHus: MOHOKPUCTAJLIOB.

19.TexHonorus noxyyeHus: aMOp(PpHbBIX 1 HAHOMATEPUAIIOB.

20.®a3bl B crimaBax. TBep/ible pacTBOPBI M UX TUIIBI. Y CJIOBUS HEOIPAaHUYEHHOUN pacTBOPU
MOCTH.

21.I1oHsATHE XUMHUYECKOTO COCTUHECHUS, 0COOCHHOCTH CTPOCHHSL.
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22.MeTtoasl mocTpoeHus auarpamm coctosnus. [Ipasuno ¢a3z ['n66ca.

23.0OcHoBHBIE THIIBI AUarpaMm coctosinus. [IpaBuna koHoabl. Kpuctammuzamus u
CTPYKTYpOOOpa30BaHUE CILIABOB.

24 J1.c. xxene3o-yriepo. Dasbl, TMHUU, KPUTUIECKUE TOUKH.

25. Jl.c. xene3o-yriepoa. Kpucramnmsanus u cTpyKTypooOpa3oBaHue CTaICH.

26.3aBUCUMOCTb CBOMCTB CTaJICH OT COEpKaHUS yTIepoa.

217. J1.c. xene3o-yriepoa MmeractaduiabHas. Kpucramimzanus u cTpyKTypooOpa3oBaHue
6esbIx yyryHoB. O0JacTh MPUMEHEHUSI.

28.]1.c. xxene3o-yriaepo cradunpHas. Kpucrannusaius u cCTpyKTypooOpa3oBaHUE CephIX
yyryHoB. O0JacTh NPUMEHEHHUS.

29.Knaccudukanus ceprix uyryHoB. CriocoObl noyyeHusi. Biusinue cTpyKTyphl Ha
CBOMCTBA CEPHIX UYT'YHOB.

30.TexHomorust MOAUPHUIIMPOBAHUS JKETIE30YTIICPOTUCTHIX CIIJIABOB.

31. lmarpamma M30TEPMHUECKOTO TIPEBPAIICHUS ayCTeHUTa. BiansiHre CKOpOCTH
OXJIQXKJICHHS Ha CTPYKTYPY U CBOICTBA CTaJICH.

32.MapTeHcuTHOE MpeBpaIieHne: OCHOBHBIC 0COOEHHOCTH, KHHETHKA.

33.TO: xnaccudukaius, OCHOBHbIE TEXHOJIOTUYECKUE TTapaMeTPhI

34. 3akanka: Ha3HaueHue, BUAbL. CTPyKTypa 3aKal€HHBIX CTaJCH.

35.Paznuurie cBOMCTB MPOAYKTOB 3aKAJKH U OTIMYCKa (TIACTUHYATBIX U 3€PHUCTHIX
CTpyKTyp). beiiHut, ero pasHOBUIHOCTH.

36.1IpeBpartieHust mpu OTITyCKE.

37.Bujpl oTnycka, MX Ha3HAUYEHUE, CTPYKTYpa U pa3inyusi B CBOMCTBAX OTITYIIEHHBIX
cTaJieu.

38.01xur 1 u 2 poxa. TexHoIOTHUYECKHE MTApAMETPhI U HaA3HAYEHHE OCHOBHBIX BHUJIOB
OTXKUTA.

39.BnusiHue erupyonpx 2JIeMEeHTOB Ha MOJMMOp(H3M xesesa.

40.JlerupoBaHHbBIE CTANH, UX KJIacCU(PHUKAIIHS IO CTPYKTYype B PABHOBECHOM H
HOPMAaJIM30BAaHHOM COCTOSTHUSIX

41. BrniusiHue JIETUPYIONINX JIEMEHTOB Ha KPUTHYECKHE TOUKH (Pa30BBIX MPEBpAICHUHN U
TexHosiornyeckue napamerpsl TO.

42.0Ocuosubie Buabpl XTO: 0coOOEHHOCTH, Ha3HAUEHHE.

43. Cnernmanbabie cTamu. OCOOEHHOCTH CTPOSHUS, CBOMCTBA, 001aCTh IPUMECHEHHUS.

44.11BeTHbIe crutaBbl. OCOOCHHOCTH CTPOSHHUS M TEXHOJOTHH 00paOOTKH, CBOMCTBA, 00JIaCTh

IPUMEHEHUS

45.HemeTannmuyeckue MaTepuaibl (TUIacTMacChl, pe3uHbl, cTekiia) OCOOEHHOCTH CTPOCHUS,
CBOMCTBA, 00JaCTh PUMECHEHHUS.

46.Kommno3utinonueie Matepuaiibl. OCOOCHHOCTH CTPOCHUS, CBOKCTBA, 00JIaCTh
MIPUMEHEHUS

47.Knaccudukaiys 1 MapKupOBKa KOHCTPYKIITMOHHBIX MaTEpPUATIOB
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8. @oHx OLEHOYHBIX CpPeICTB /s NPOBedeHUS MPOMEKYTOUYHOI
arrecTanuu 00y4aloUUXCH MO AUCIHUILINHE

8.1. ITacopTt ¢doHIa OLIEHOYHBIX CPEICTB

KonTposmpyemblie pa3aesibl
(TeMbl) AMCHUIJINHBbI

Kon
KOHTPOJIUPYEMOM
KOMITeTeHIIUHN
(WM ee yacTm)

HaumMmeHnoBanmue
OLIECHOYHOTI'0 CPeACTBA

1 | Kpucramindeckoe cTpoeHHE
TBepAbIX Tesl. Da3oBbie

JlaGopaTtopHbie U
paKkTUYECKHUE padboThI,

IpEBpAILECHUS B opopMiieHNE

METAIUIMYECKUX CILIaBaX OK-5, [1K-1, 2, 22 | pesynbraros,
(dbopMyIupoBKa
BBIBOJIOB,
TECTUPOBAHUE

2 MexaHudecKnue CBOUCTBA
MaTepruanioB. MexaHu3Mbl
pa3pyuicHus.

OK-5, TIK-1,
2,22

JlabopaTopHbie U
IpaKkTU4YeCKue paboThl,
oopmiieHHE
pE3yJIbTaTOB,
(dbopMyIupoBKa
BBIBO/JIOB,
TECTUPOBAHHE

3 | Tepmuueckas oOpaboTKa
METAJUIOB U CILIaBOB.

OK-5, TIK-1,
2,22

JIabopaTopHbie U
IpaKkTUYECKHue padboThl,
oopmiieHHE
pE3yJIbTaTOB,
dbopmyupoBKa
BBIBOJIOB,
TECTUPOBAHUE,
UHAMBHUIyaIbHOE
3aJlaHue.

4 | Merauinyeckue u
HEMETAJUTUYECKUE
MaTepualbl.

OK-5, TIK-1,
2,22

JlabopaTopHbie U
paKkTUYECKUe padboThl,
odopmiieHUE
pE3yJIbTATOB,
dbopMyIupoBKa
BBIBOJIOB,
TECTUPOBAHHE

8.2. TunoBbie KOHTPOJIbHbIE 32IAaHUS WJIN HHbIE MATEPHAJIbI, HE00X0AUMbIE
JJIS OLCHKH 3HAHUI, YMEHU, HABBIKOB U (MJIM) ONBITA AEATEeJIbHOCTH,
XapaKTepu3yIUUX ITanbl (JOPMUPOBAHUS KOMIIETEHUIMIA B Mpolecce 0CBOEHUsI

o0pa3oBaTeJIbHOM MPOrpaMMBbI
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8.2.1. KommiekT 3agaHuii K JabopaTopHoii padote Nel
Tema: «MapKkupOBKa KOHCTPYKIIMOHHBIX MATEPUATIOB)
A) OhopMuUTH KOHCIIEKT TI0 TEME JIA0OPATOPHON PAOOTHI.

b) Bemomauts 5 3amaHuii  mwToroBoro Tecta. Kiaccuduuuponats,

pacurppoBaTh MapKH CIJIaBOB.

Bapuant 1 (1 enie 14 BapuaHTOB TECTOB)

Ct5Imc.
V10A
18X2H4MA
K460-3
bpKMu3-1

Hw

8.2.2. KommuiekT 3a1aHuii K 1adopaTopHoii pa6oTe No2
Tema: « TUIIBI KPUCTALTUYECKUX PEIIETOK U UX OCHOBHBIE XapaKTEPUCTUKH»
A) OdbopmuTh OTYET MO TEME JabopaTOPHOU pabOTHI.

b) BeinmonauTts 3a1anus kK 1abopaTopHOi padoTe.

[T10cKOCTh B KyOMUYECKOM KPUCTAIIIE OTCEKAET Ha KOOPIMHATHBIX OCSIX OTPE3KHU, PaBHbIC a; 2B;
¢. Onpenenuth Kpuctayutorpaduueckue uuaekcol miockoctu (hkI)?
[TocTpoiiTe MPOCTPAaHCTBEHHOE H300pakeHHE IIOCKOCTeH (Ha mpuMmepe Kyba), MMEHONIUX

kpucramorpapudeckue ungekcsl (110); (111); (112); (321);(110); (111); (11 1).
Ornpenenute CUMBOJI HalpaBJIeHUs, Tpoxoasiiero yepe3 Touku (0, B/3, ¢/3).
[ToctpoiiTe mpocTpaHCTBEHHOE M300paxKeHHe CIeayoIMX Hanpasienuii B kyoe [100]; [010];

[001]; [100]; [010]; [001]; [110]; [101]; [011]; [111]; [111]; [111]; [111]; [1 11];

[1211];[211];[01 1 17;[211]; [311].
[loacuuraiite yncao aToMOB B siueliku M KoopauHauuoHHoe yucio it OLK u I'HK u I'TTY
pELIETOK.

B) BemosnauTh 5 3aaHuii UTOTOBOTO TECTA.
Bapmuanr 1 (1 emie 10 BapuaHTOB TECTOB)

1. K crnoxxupIM KPpUCTATNIMYCCKUM PEIICTKAM OTHOCHT ...
1. KpUCTAJNIMYCCKUC KyGI/I‘{eCKI/IC PCHICTKA

2. penieTku ¢ OOJIBIIMM KOJIMYECTBOM aTOMOB
3. pelIeTkH, y KOTOPhIX Ha JIOJTI0 3JIEMEHTApHOW STYSHKH TPUXOAUTCS O0JIee OTHOTO aToMa
4. peleTky, y KOTOPBIX Ha JI0JII0 3JIEMEHTAPHOU SYEHKN PUXOJUTCS OJUH aTOM

2. BeibepuTte cootBercTBytomue xapakrepuctuku i ['IK pemerku:
1. a=b=c;, a=p=7y=90! K=12;x=10,74

2.a=b=c, a£p=7y=90} K=8;xk=0,68
3.a=b#c; a=f#y; [=12;xk=0,74

4. a=b#c; a=P#y; K=12;xk=0,56
14



3. Ykaxkute 0003HaYCHUS TUIOCKOCTH B MHACKCaX Mmuuepa .

1. (1 10)

e 2. (101)

ST 3. (011)

Lo 4 4. (110)
4.Yxaxure Munexcsl Muinepa 1 HanpaBlieHUs

e —
/s —1 7 7'
" |/ ] 1. [112]
= 2. [221]
/s .- N
# 3. [212]
4. [121]

5. CBoiicTBO, 3aKiIoyarolieecs B HEOAHOPOJHOCTU CBOMCTB MaTepuana B pa3IU4HbIX
KpHUCTaIorpaduueckux HalpaBIeHUsX, Ha3bIBACTCA ...
1. u3zoTponus

2. aHU30TpONUs
3. Tekcrypa
4. momumMopdusmM
8.2.3. KommiekT 3aganuii K JJabopaTtopHoii padoTe Ne3

Tema: «OmnpeneneHre TIUIOTHOCTA JAWCIOKAMKA METOAOM  BJIEKTPOHHOMU
MHUKPOCKOITUU»

A) OdbopmuTh OTYET MO TEME JabopaTOPHOUN pabOTHI.

b) BeimonauTts 3a1anus k 1abopaTopHOi paboTe.

IToncumnrarts IUIOTHOCTh JUCIIOKALUI pa3IMYHBIMU METOJaMU 1o
ANEKTPOHHOMUKPOCKOMYECKUM (hOoTOrpadusim.

B) BemonHuTs 5 3aaHNA UTOTOBOTO TECTA.

Bapmuanr 1 (1 emie 10 BapuaHTOB TECTOB)

1.2nekTpoHHas MyITKa B MUKPOCKOIIE TTpeTHa3HaYeHA JIIA ...

1.6omMOapIupOBKH OBEPXHOCTH KaTO/AA

2. (hopMHPOBaHHSI YCKOPEHHOTO IMOTOKA 3JICKTPOHOB

3. hOKYyCHPOBKH MOTOKA AJIEKTPOHOB

4. 6oMOapIUPOBKH MOBEPXHOCTH aHOA
2. MOMEHT OKOHYAHUS TOJIUPOBKH (DOIBTH OMPEACTISIOT IO ...

1.mosiBeHnI0 OTBEpCTHS B (POJIBIE

2.M3MEHEHHUIO TOKa B TIOJUPOBKH

3. mosIBJICHHIO OJIeCKa (POJIBIH

4. BpeMEeHH MOTHPOBKU
3. HanboJee TOYHO TUIOTHOCTH TUCIOKAIMA PACCUUTHIBAIOT ...
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1.mmo ssMKaM TpaBleHUS
2.110 YUCITY TPaHHUIL
3.METOZIOM CEeKYIINX
4. METOJIOM MOBTOPHOTO 00X0aa
4. Pa3pemarolyro crioCOOHOCTh MUKPOCKOTIA YITYUIIAOT ...
1.ucnonb3yst HOCUTENU CBETA C MaJION IJTMHOMN BOJIHBI
2. VICTIOJIB3YSI HOCUTEJIH CBETA ¢ OOJIBIION JITTHHOM BOJIHBI
3.HuCIoNB3ys 0oJiee TOHKHE OOBEKTHI
4.yMEHBIINB anepTypy
5. Paspemaromast cnocoOHOCTh TpuboOpa - 3TO. ..
1.BenmumHa, OOpaTHas  HAUMEHBIIEMY  pACCTOSHHIO  MEXAy JByMs  TOUYKaMH,
BOCIPUHUMAEMBIMH OTIECIHHO
2.HAaMMEHBIIIEE PACCTOSHUE MEXKITY OTACIBHBIMUA 00BEKTaMU
3.BeMYMHA yJacTKa oOpasia, BUJUMOro B mprudope
4 BenWuWHA, TPOMOPIMOHAIBHAS HAMMEHBIIEMY pACCTOSHUIO MEXIY OTACIbHBIMU
o0beKTaMu

8.2.4. KoMmieKT 3a1aHiii K MPAKTHYECKOMY 3aHSTHIO.

Tema: «Kpucramimueckoe  CTpO€HHE  TBEpAbBIX Tel U JIe(eKTh
KPUCTAJUIMYECKOTO CTPOCHUS»

A) OdopMHUTH KOHCIIEKT MO TEME MPAKTHYECKOTO 3aHATHS.
b) BeinonHuTts 5 3a1anuii UTOrOBOTO TECTA.

Bapuanrt 1 (1 eme 10 BapuaHTOB TECTOB)

1. ledexTsl, TEpMOAMHAMUYECKU BBIMOJHBIE JUISI KPUCTAJLIA!
1. nmakyHsI
2. BakaHCUU
3. IUCIIOKAIluA
4. rpaHuIbI
2. Ykaxute (popMyITy, ONMCHIBAIONIYIO NIEPBEIi 3akoH Duka:

1. h=2+Dt
2

2. h=—2_
JDT

3. I=-Dxaoc/ox

4. T=—-Dxcocl/ct

3. KpaeBoii nucnokanueii Ha3pIBaeTCs 0071aCTh ...

1. nckaxeHu# KpUCTajula BOKPYT Kpasi TpaHUIbI 3€pHA

2. MCKaXXEeHMs KpHCTajula BOKPYT Kpasi SKCTPaIIOCKOCTH

3. pacTsKeHHs B KpHUCTasie, 00yCIOBIEHHYIO HAIMYHEM SKCTPAIIOCKOCTH

4. cxxatus B KpUcCTajlie, 00YCIOBICHHYIO HATMYHEM YKCTPAIUIOCKOCTH

4. O6beMHbIe 1e(heKThl KPUCTAIUIMYECKOTO CTPOCHHUS:

1. qucnokanuy, EMOYKH MEXY3€EJIbHBIX aTOMOB

2. BaKaHCHUH, MEXKY3€JIbHbIE ATOMBI, IPUMECHBIE ATOMBbI

3. OpBbI, TPELIUHBI, OJIOKH

4. rpaHHULIbI 3€peH, TpaHUIbl (a3, TPaHUIIbI OJIOKOB

5. bonpmias pasHHIIa MEXIYy TEOPETHUYECKOW W pealbHOM INPOYHOCTHIO KPUCTAIIOB
OOBSICHSIETCS] HATMYMEM B KpUCTAIIaX. ..

1. rpanun 3epex

2. DUCIIOKaIHi
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3. BakaHCUU
4. IpUMECHBIX aTOMOB

8.2.5. KommiekT 3aganuii K JjadopaTtopHoii padote Ned
Tema: «Makpo 1 MUKPOCKOIIMYECKUH aHAJIN3 CIUIABOB»
A) OdopmuTs oTUET TIO TEME TAO0PATOPHOH pabOTHI.

b) BeimosnauTh 3a1anus K 1abopaTopHOit padore.

1. I[IpuroroButh Makpouutkd. BeisiBUTE Ha Makponuinde nedeKThl, HapyMIAOIINE CILIOIMIHOCTh
MeTallia, JTUKBAIHI0 cepbl B Gocdopa, CTpoeHUE JINTOM CTaIM, BOJOKHUCTYIO CTPYKTYPY U T.JI. U
34pUCOBATb UX.
2.Kpatko onucaTh METOJUKY MIPUTOTOBIICHHUS] MUKpOLLTU(A.
3.MccnenoBaTh MHMKpPOCTPYKTYpY CTaJlM WIM YyryHa 1O M TIOCJI€ TpaBJICHUA. 3apUCOBATh
Ha0JI10/1aeMYI0 MUKPOCTPYKTYPY CTaJIU WM 4yr'yHa

b) BeinmonHuTs 5 3a1aHuii UTOrOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapuaHTOB TECTOB)
1.MukpocTpyKTypa CIIIaBOB —3TO..
1. Tun KpUCTAUINYECKOTO CTPOCHHUS
2. 3epHa WA KPUCTAJUIUTBI, BUUMbIE B ONTUYECKUH MUKPOCKOI IIpH yBenuyeHuu 100-
500pas3.
3. Ctpyktypa nedexroB KP, BuanMas B 371€KTpOHHBIA MUKPOCKOII.
4. Ctpoenue ciuiaBa, BUIUMOE ITpH yBenuueHuu B 10 pas.
2. YKaXuTe NpaBUWIbHYIO [1OCIIE10BATEIbHOCTb ONepaluii NPy U3rOTOBICHUN MUKPOILIH)A.
1. Beipeska
2. TpaBnenue
3. Hlnudosanue
4. IlonupoBanue
3.Metox baymana npeanasHaueH Juis. . .
1. BBIIBIICHUS MAaKPOCTPYKTYPBI JIUTON CTAIH
2. BBISIBJICHMSI pacpe/IesIeHNs] HEMETAIIINYECKUX BKIIIOUEHUI
3.BBISIBJIEHUS] HEOTHOPOIHOCTH paclpeieNeHus (JIMKBAIMK) Cephl
4.BBIABIICHUS TPaHUIL] 3€PEH
4 TlonmupoBaHre MUKPOILIH(A MPOBOJAT C LENbIO. ..
1. ycrpaneHus n300pakeHUs MOBEPXHOCTU
2. BBISIBJICHUSI TPaHUI] 3epeH
3. BBISIBJIIEHUSI MaKpOA€(PEeKTOB
4.BBISBIIEHUS HEOJHOPOIHOCTH pacnpeaeneHus (Jiukpauuu) hocdopa
5. Pazpemaroniast cnocoOHOCTE MUKPOCKOIIA- 3TO. ..
1.BennunHa, oOpaTHas  HAUMEHbBLIEMY PpAcCTOSHHIO  MEXAYy JIByMs  TOYKaMH,
BOCIPUHUMAEMBbIMH OTAEIHHO
2. HaMEHbIIIee PAaCCTOSTHUE MEX]Ty OT/IEIbHO HAOMI0JaeMbIMU OOBEKTaMU
3.BeMUYMHA yJacTka 00pasiia, BUANMOTO B IpHOOpe
4.BenMuYMHA, TNPOIMOPIHOHAIBHAS HAUMEHBILIEMY pACCTOSHUIO MEXIY JBYMs TOYKaMH,
BOCIIPHHAMAEMBIMHU OT/AEIHHO.

8.2.6. KommiekT 3aganmii k JaboparopHoii padore Ne5

Tema:  «MexaHndeckue  CBOMCTBA  KOHCTPYKLHMOHHBIX  MAaTEpHUAJIOB.
Onpenenenrne MEXaHMYECKNUX XapAKTEPUCTUK IPOYHOCTH U IJIACTUYHOCTH. »
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A) OpopmMHTh OTUET 11O TEME JTa00PaTOPHOI PabOTHI.
b) BemmonauTs 3a1aHUs K Ta00paTOpHOI padoTe.

1.3apucoBaTh JaHHYIO BApUAHTOM KPUBYIO PacTsKEHUsl B KOOpJAMHATax «ycwine F -
YIJIMHEHUE A/¢» W BBIIIOJHUTH CIEAYIOIICE:

2. mpeoOpa3oBaTh B AUMarpaMMy ¢ OTHOCUTEIIbHBIMU KOOPAMHATAMU «HANPSIKEHUE o -
OTHOCHUTENbHAs nedopmarus & »;

3. mo TmpeoOpa3oBaHHOW [UArpaMMe ONPEACIUTh CIEAYIONUE MEXaHUYEeCKHe
CBOWCTBAa: E - MOIyIb YNPYroCTH, Op WIH Oy, - TpPEen TeKy4eCTH, Oy - Mpeien
OPOYHOCTH, § - OTHOCHUTEIBHOE YJJIMHEHUE, a -CTAaTUYECKYIO BS3KOCTb, D-momyib
IJIACTUYHOCTH.

BapuanTt 1(u enie 9 BapuaHTOB IUarpamMm pacTsHKEHUS)

Aadeai o 1 (fi 6aa Al )

12

10

i amocea, 8
()]

0 T T T T T T T T

0 2 4 6 8 10 12 14 16 18
Gageiaiea, i
B) BemosnHuTs 5 3aaHN UTOTOBOTO TECTA.

BapuanT 1 (1 emie 10 BapuaHTOB TECTOB)
1. YxaxuTe BIUAHNE TPUMECE HA MEXaHUYECKUE CBOMCTBA KPUCTAJIA MPH MIIACTUYECKOU
nedopManuu:

1. cHMXaAIOT HUCXOJHYIO MPOYHOCTH U MMOBBIMIAKOT IMITIACTUYHOCTDH
2. YBCIUYUBAOT UCXOAHYIO IIPOYHOCTh U CHHUIKAIOT INIACTUYIHOCTD

3. IMPOYHOCTH U IJIACTUYHOCTb HC U3MCHACTCA

4. MOBBIIAIOT MPOYHOCTH U MJIACTUYHOCTH

2. IIpenenoM BBIHOCIMBOCTH HA3bIBAKOT. ..
1.nanpspkeHue, mpu KOTOPOM MaTepual BbIIEPKUBACT 3aJaHHOE YUCIIO IUKIIOB Harpy KeHUs

2. HamnpspKeHHE, IpU KOTOPOM MaTepuall BBIAEPKMBAET HEOTPAHUYEHHOE YHCJIO IIHKJIOB
Harpy>XeHus

3. HampshKeHUue, 0 JOCTHXKEHHE KOTOPOro MPOUCXOINUT pa3pyIlICHHE

4. HanpsbKkeHue, IpU KOTOPOM MaTepuall BbIACPKUBAET MUHUMAIBHOE YUCIIO [IUKJIOB HAIPyKEHUS
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3.Ilpu ucnbITaHUM Ha pacTsHKEHHE 00pasell Harpy3WiId IO HampsDKEHUS G1, MOCJIE YEro Harpys3Ky
cHsUTH. BenmuurHa OTHOCUTENLHOTO Y/UIMHEHUs 00pa3iia (PHC.) COCTaBIISET:

1. 20% 2.8% 3. 4% 4. 2%

24 3 20 &(%)

4. TBepnocts o bpunemtto y-CJIOBHO o0o3Havaercs:
1. HRC 2. HRB 3.HB 4. HV

5. BriOepure npaBUIBHYIO MOCIIEI0BATEILHOCTD 10 BO3PACTAHUIO BEJTUYHH:
1. oB; oT; ot
2.0T, o1, OB
3. omm; oT; OB
4. onm; OB OT

8.2.7. KommiekT 3a1anuii k 1abopaTtopHoii padore Ne6
Tema: «/cnipITaHusI MaTEPUAIOB Ha TBEPJOCTH»

A) OdbopmuTh OTYET MO TEMe JabopaTOPHOU pabOTHI.
b) BeimonauTts 3a1anus k 1abopaTopHoit paboTe.

1.1 mpeu1oKeHHBIX MapoK CIUIaBOB MOJ00paTh METOJ U3MEPEHUS TBEPIOCTH.
2.13MepuTh TBEPIOCTH 0OPA3IIOB.
3.IlepeBecTn monyyeHHble 3HaueHus TBepaoctu B HB. PaccumrtaTte mnpodHOCTH 1O
bpunento.

B) BemosnHuTsh 5 3aaHU UTOTOBOTO TECTA.

BapuanTt 1 (1 ewe 10 BapuaHTOB TECTOB)
1. TBepAOCTBIO HA3BIBAIOT. ..
1. ctocoGHOCTH BO3BpaIaTh epBOHAYAIbHbBIE (POPMY U pa3Mepsl MOCHIE CHATUS Harpy3KH
2. CIOCOOHOCTh MPOTHBOCTOSATH BHEAPEHUIO IPYTOTO OOJiee TBEPAOTO Tea
3. cmocOOHOCTH MMPOTHUBOCTOATH AMHAMHWYCCKUM HAI'PYy3KaM
4. cIOCOOHOCTH COXPAHSITH OCTATOYHYIO Ie(POPMAIHIO TIOCTIE CHATHS HArPy3KU
2. OHpCI[CJ'II/ITe COOTBCTCTBUC YCIIOBHBIX 0003HaYeHNI MEXaHUUECKUM CBOICTBAM MaTepUajoB:

l.os 1. TBEpOCTH

2.0% 2. MJIaCTUYHOCTh
3.HB 3. ynapHasi BSI3KOCThb
4 KCT 4. Ipo4YHOCTH

3. Merox PokBenna npeaHasHaveH i1 U3MEPEHUS TBEPOCTH. . .
1. Msarkux maTepuaioB
2. Teepaplx MaTepHaioB
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3. IloBepXHOCTHBIX CIIOCB
4. U MArkuMx ¥ TBEpAbIX MaTEpPHAJIOB.
4.YKaxuTe MaKCUMaJIbHOE YCHJIME TIPH U3MEPEHHH TBEPAOCTH 1o Bukkepcy.
1. 3000kr
2. 150 kr
3.100 kr
4. 500r
5. MukpoTBepaocTb 0003HaUaeTCH. . .
1.HB
2. Hu
3. HRC
4. HV

8.2.8. KommiekT 3an1annii k 1abopaTtopHoii padore Ne/
Tema: «OnpenesieHne yaapHOi BI3KOCTA MaTEPUATIOB»
A) OpopMUTH OTUET O TEME JTa00PATOPHOU PabOTHI.

b) BeinmonauTts 3a1anus kK 1abopaTopHOi padoTe.

1.IIpoBectu ynapHble UCIIBITAHUS HAa U3TMO 0OPaA3LOB CTAIN IPH Pa3JIMUHBIX TEMIIEPATypax.
2.PaccunTath 3HaUeHUE YAApHON BA3KOCTH MaTepHaa.

3.IToctpouTts rpaduk TemmnepaTypHoi 3aBUCUMOCTH YAAPHOH BS3KOCTH UCCIIEyeMOil cTalu.
Onpenenuts TeMIEPATypHbIN HOPOT XJIaJIHOJIOMKOCTH.

B) BemonHuTs 5 3aaHN UTOTOBOTO TECTA.

Bapuant 1 (1 emie 11 BapuaHTOB TECTOB)
1. X1aAHOJIOMKOCTBIO Ha3bIBAIOT:
1.YMeHsbIeHUE TIpeiena MPOYHOCTH TPH TTOHMKEHUH TEMIIepaTyphl
2.YMmeHblIeHHE KO3 PHUIIMEHTa JUHAMUYECKOM BSI3KOCTU MPH MOHMKEHUH TEMIIEPaTyphbl
3.YMenbeHne GU3NIEeCKOro Mpejiena TeKy4ecT! Py TOHIKEHUH  TeMIIEpaTyphl
4.YBenuyeHue npezesa MpOYHOCTH PU MOHM)KEHUH TeMIIepaTypbl
2. Vnapnas Bsazkocte KCUonpenenser:
1. YienbHyt0 paboTy 3ap0oKJI€HHS U PACIPOCTPAHEHUS TPEILUHBI.
2. YnenpHy10 pab0OTy pacrpoCTpaHEHUs TPEIIUHBI.
3. Paboty pa3pylieHus npu AMHAMHUYECKUX Harpy3Kax.
4. Paboty mutactuueckoi Aegopmariu npu IMHaMUYEeCKUX Harpy3Kax.
3. Tso — 3TO TeMneparypa UCIBITAHUN:
1. T=50°C
2. mpu xotopoit KCU = 0,5 M Ik / m?
3. nmpu koTopoit Habmoaaercs 50% BA3KOI cocTaBisitoNIel B 3ioMe oOpasna
4.T = -50°C
4. Onpenenute HakTOPhI, KOTOPHIE CABUTAIOT MOPOT XJIAJHOIOMKOCTH M3 MTOJIOKEHHsI | B
MI0JIO’KEHUE2 :
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7
1.ymeHbIIeHHE pa3Mepa 3epHa

2.IOBBIIIEHUE YUCTOTHI CILIaBa
3.yBelIHUEHUE COJepKaHUS puMeceit
4. yBendueHue pazMepa 3epHa

5. YKaxuTe NpU3HAKU BSI3KOTO pa3pyIlICHUs:

l.oTcyTCTBUE «1IEHKN» HAa 00pasLe

2. KpUCTANINYECKUI U3JI0M

3. BBICOKAst CKOPOCTh PACIIPOCTPAHECHUS TPEIIUHBI
4, yareyHbld U3JI0M

8.2.9. KoMmieKT 3aaHNii K MPAKTUYeCKOMY 3aHSITHIO.
Tema: «AHanu3 xapakrepa pa3pylueHUs] METAJUIOB U CIIJIABOB.»
A) OpopMHTH OTUET 1O TEME MPAKTUUECKOTO 3aHSITHS. .

b) BeinoaHUTh NpakTHYEeCKue 3aJaHus.

1.IlpoBectn wuaeHTU(UKALNUIO H3IOMOB (YCTaHOBUTH BHJ H3JIOMOB) M3 Habopa H3IOMOB
METATMYECKUX MaTepruaioB. PaccopTupoBaTh M3JIOMEI 110 BUIAM.

2.3aMepuTh OTHOCUTENHHOE CyKeHHE 00Pa3I0B Y TOBEPXHOCTH XPYIKHUX U BI3KHX U3TIOMOB.

3. 3aMepuTh JUIMHY YCTAIIOCTHBIX 30H HA MIOBEPXHOCTH YCTAJIOCTHBIX MU3JIOMOB. 3apHUCOBATh H3JIOM
1 0003HAYUTH 30HBI HA YEPTEKE.

B) BeimosiauTs 4 3aaHus UTOTOBOTO TECTA.

Bapuant 1 (u enie 8 BapraHTOB TECTOB)
1.®pakrorpaduueckuii aHaIu3 MO3BOJISIET ONPECIUTH!
1. momaap BSI3KOM COCTaBIISIONICH B M3IIOMe 00pasiia.
2. yIapHyIo BSI3KOCTh CIUIaBa
3. ycTanocTHbIE XapaKTEPUCTUKHU CIJIaBa
4. TBEpAOCTH
2.YKxaxuTe NpU3HAKU BI3KOTO pa3pylICHUs:

1.06pazoBanue «meikn» Ha oOpasie

2. KpUCTAJUNTNYECKUN H3JIOM

3. BBICOKasi CKOPOCTh PAacIpOCTPAaHEHHS TPEIIHHEI

4. yaneyHbli U3J10M
3.Vkaxute (aKTophl, KOTOPBIE OIMPEACISIOT XPYIKOE pa3pylleHne, Kak HanOojee OnacHoe:

1. KpuCTaNIMYECKUI U3TI0M

2. HU3Kasi CKOPOCTh PACTIPOCTPAHEHUS TPEIIUHBI

3. OTCYTCTBHE 3HAaUMTEIbHOM MpeIBapUTENbHON e opManuu

4. BBICOKasi CKOPOCTh PACTIPOCTPAHEHUS TPEIIUHBI
4.Yxaxute BUJ pa3pylieHus], IpU KOTOPOM Ha TIOBEPXHOCTH U3JI0Ma HAOIIONAI0T 3 30HBI:
30Ha CTAOMIIBHOTO POCTa TPELIMHBI; 30HA YCKOPEHHOTO Pa3BUTHS; 30HA JJOIOMA.
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1.BsA3KO€ pazpylieHue

2. yCTaJIOCTHOE pa3pylLlEHUE

3. XpyIIKoe pa3pylleHue

4. yaCTUYHO BSI3KO€, YACTUYHO XPYIIKOE

8.2.10. KomuiekT 3a1aHuii K 1abopaTopHoii padoTe Ne§

Tema: «BnusHue XOJOIHOM IUTacTHUYECKOW JedopMmanuu U TeMmIepaTyphbl
PEKpHUCTAIIIU3AIMU Ha CTPYKTYPY U CBOMCTBA CILIIAaBOB»

A) OdbopmuTh OTYET MO TEME JabOpaTOPHOUN pabOTHI.

b) BeimosnauTh 3a1anus Kk 1abopatopHOit padore.

1.M3meputp TONIMIMHY W TBEPAOCTb JepOPMUPOBAHHBIX 0O0pasnoB. PaccumTars cTeneHb
wiactuyeckoir  nedopmaru.  Iloctpouth TrpadMK 3aBHCUMOCTH TBEPIAOCTH OT  CTEICHH
nedopmarum.

2PaccuunTath TEMIIEPaTypHBIA ~ MOPOr  pPEKpUCTAUTM3ALUK  Juis  Mead.  IIpoBectu
perI/ICTaJIJ'II/I?,aHI/IOHHI)Iﬁ OTXUI' U OTABIX.

3.M3mMepuTh TBEPAOCTh OTOXOIKEHHBIX 00pa3ioB. [ToCcTpouTh rpaduKu 3aBUCHMOCTH TBEPAOCTH OT

crerneHu ehopMaIliy MOCIIE OT/IbIXa U PEKPUCTALTU3AIINH.

B) BemonHuTs 5 3aaHU UTOTOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapraHTOB TECTOB)
1.KpI/ITI/ILICCKOI71 CTCIICHBIO ,Z[e(i)OpMaI_II/II/I AJI pCKPUCTAIUIN3aIMOHHBIX ITPOICCCOB HA3bIBACTCH. .

l.cremens nedopmanmu, TPHUBOAMIIAS IOCIe HarpeBa Ae(GOpMHUPOBAHHOTO MaTepuana K
TUTaHTCKOMY POCTY 3€pHa
2.crenieHp nedopManui, IpU KOTOPOW JOCTHUTAeTCS HaWOOJIbIIAsh BO3MOXHAsl TUIOTHOCTH
nedeKTOB KPUCTAIUTMUECKON CTPYKTYPHI
3. MUHUMalbHas CTemeHb JedopManuy, TpU KOTOPOW 3amac BSI3KOCTH Marepuaia
CTAHOBUTCS PaBHBIM HYJIIO
4. MUHMMaJIbHas CTENEeHb Ae(opMalu, Npu KOTOPOH peKPUCTAIUIM3ALMOHHBIE MPOIIECCHl HE
BBI3BIBAIOT POCTA 3€pEH
2.0T1BIX -3TO TPYIINA SIBICHUH, TPOUCXOISIINX ITPH HArpeBe 1ePOPMHPOBAHHOTO METAIIA U
OXBAaThIBAIOIIMX. . .

1. nporecchl 3apOkKAECHUS U POCTA HOBBIX 3€PEH C MEHBIINM KOJIUYECTBOM /1€(PEKTOB CTPOEHUS

2. mpouecchl 00pa3oBaHMs CyO3€peH ¢ MaJIOyIJIOBBIMH TPaHMLIAMH, BO3HMKAIOIIUMH TPU
CKOJIB)KCHHHU U MEPCTIOJI3aHUN )II/ICJ'[OKaHI/II\/II
3.M3MEHEHMs] TOHKOM CTPYKTYpbI (IJIaBHBIM OOpa30M YMEHBIIEHHE KOJMYECTBA TOYEUYHBIX
ne(eKToB)
4. mpoueccsl U3MEHEHUs GOPMBI U pa3Mepa 3epeH

3.Ykaxwure TeMIiepaTypHbIii HHTEPBaJ XOJI0JHONH 00pabOTKH CIIIIABOB:

1. To6p=Tun
2. 0,4 THH<T06p<Tnn
3. To5p<< 0,4Tux
4. Tosp< Ts0
4. YKaxuTe BHEUIHHE MPU3HAKU MPOIIECCOB MEPBUYHON PEKPUCTAITU3ALINY !
1.yxpynHeHue 3epHa
2. U3MeNbYeHUe 3epHa
3. u3meHeHne (GOpMEBI 3epHA 0 PABHOOCHON
4. OTCYTCTBYIOT
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5. JIBrkytiei cuitoit mporiecca coOnpaTeIbHON peKPUCTAITU3AINH SBISICTCS:

1.ymeHblIeHNE TIOTHOCTH AUCIIOKAIIMIA

2. yMEHBIIIEHHE CyMMapHOW BEJIMYHHBI TOBEPXHOCTHOU SHEPT U

3.yMCHBIIICHHE CYMMAapHOW  BEIMYMHBI  DHEPTHH, 32 CYET CHUKCHHS OCTaTOYHBIX
HanpsHKEHUN

4. yBenuyeHue TUIOTHOCTH JAUCIIOKALINIA

8.2.11. KomuiekT 3a1aHuii K 1abopaTopHoii padoTe Ne9

Tema: «Tepmuyeckuil aHaau3 CILUIABOB
A) OdbopmuTh OTYET MO TeMe JTabOPATOPHOUA PaOOTHI.

b) BeimonauTs 3a1aHus K 1a00paTOpHO padoTe.

1.3adukcupoBaTh TeMIepaTypbl CIIABOB IIPU OXJIAXAEHUU yepe3 Kaxabie 30 cek.

2.IlocTpouTh TEPMHUECKHE KPHUBBIC OXJIAKICHHUS CIUIABOB W OIMPENCIUTh KPUTUYECKHE TOUYKU
(ha30BbBIX MpEBpaIlICHUI.

3.ITocTpouTh UarpaMMy COCTOSIHHSI «OJIOBO-IIMHK», YyKa3aTh Ha3BaHWS JIMHUW JUArpaMMbl U
(a3oBble MpeBpalieHrs, COOTBETCTBYIOLINE JTUHUIM UArPAMMBbIL.

B) BemosnauTsh 5 3aaHuid UTOTOBOTO TECTA.

Bapuant 1 (u enie 10 BapuaHTOB TECTOB)
1.Ha3zoBure TN crijiaBa, KOTOPOMY XapaKTepHA JIaHHasl KPUCTAJUIMYECKas pelieTKa

1. TBepaplli pacTBOp BHEAPCHUS.
2. TBepablif pacTBOp 3aMEICHUS.
3. XuMUYecKoe COeTMHEHUE.

4. MexaHuueckasi CMECh.

O -korMroHeHm A
@ -«xomroHeHT B

2. KputndeckuM 3apofpIlieM Ha3bIBACTCS
1. 3aponeim TBepOi (hazb
2. TaKOM 3apOJIBIII, POCT KOTOPOTO COMPOBOXKIAETCS MOBBIIEHHEM dHeprun [ nooca.
3. 3apOIbIIll CIIOCOOHBIN K POCTY.
4 KpucTaJuIMYecKas YacTUIA TPHMECH.
3.IlpaBuno ¢a3 umeer BUL ......

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

4.Ha pucyHke npeacTaBjieHa darpamMma ......
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1.0aHOKOMITOHEHTHAS

2.C XUMUYECKUM COCTMHCHUEM.

3.C oTCyTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPAOM COCTOSTHUH.

4.C orpaHu4eHHOMN pacCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU
5.JIBmwxky1ieit cuioi mpoiecca GpazoBoro nepexoza sABIsSeTCs

1.creneHpb nepeoxaxaACHUSI CUCTEMBI.

2.pa3Mep KpUTUYECKOTO 3apobIiia HOBOM (a3bl.

3.Temrieparypa CHCTEMBI.

4.pa3HOCTh TEPMOJUHAMUYECKHUX OTEHIIMAIOB (ha3.

8.2.12. KommuiekT 3aaHuii K JJabopaTopHoii padore Nel(

Tema: «AHaIIU3 gUarpaMM COCTOSIHUS JABYX KOMIIOHEHTHBIX CUCTEM»
A) BeInonHuTh MHAMBUYyATBHOE 33JJaHUE K JJabOpaTOpHOM paboTe.

3apucoBarb, cOOJOJas MaciiTad, JaHHYK BapHaHTOM JAMArpaMMy COCTOSIHUSI U BBINOJHUTH
Clle/IyroIiee:

a) YCTaHOBUTD THUII JAHHOU JHarpaMMbl;

0) ompenenuTh CTPYKTYPHBIN U (a30BBIi COCTaB BCEX 00JIACTEH U OTPa3HUTh ero
COOTBCTCTBYIOIINMHA 6YKB6HHI)IMI/I 0003HaYEeHUSIMHU Ha AuarpamMmme;

B) OIIPECIUTh NOJ0KEHHE CIIJIaBa, TAaHHOTO BAPUAHTOM, Ha TMarpaMMe COCTOSHHS;

') OIpEeNEIUTh YHUCIO CTENeHel cBOOOAbI CIlIaBa B €ro KPUTHUECKUX TOYKAX UB TEMIEPATYpPHBIX
UHTEpBAJIaX MEXAYy KPUTHUECKUMH TOYKaMHM Mo mnpaBuiy ¢a3 ['mb6ca M MOCTPOUTH KpPUBYIO
OXJIQXJICHUS 3TOTO CIUIaBa B KOOPJMHATAX TEMIIEPATypa-BpeMs;

J) ONpeAenuTb Ul 3aJaHHOM BapHaHTOM TeMIlepaTypbl cIjlaBa cocTaB (a3 MU BecoBoe
cooTHoIeHue ¢as;

€) 0XapaKTepHU30BaTh CTPYKTYPY 3aJlaHHOT'O CIIJIaBa IPU KOMHATHOW TemIieparype.

Bapuant 1 (u ene 20 BapuaHTOB AMarpaMm COCTOSIHUS)

tC
2400
2200 ’
TN 2150
2000 \ \\ //7
\ by //
1800 Y
1600 t +
| l\
| } |
1400 } |
[l | 1
1200 | ]
0 10 20 30 40 50
Ru TiRu

———%Ti
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b) BeimosHuTsk 5 3aaHuii UTOTOBOTO TECTA.

Bapuant 1 (u enie 10 BapuaHTOB TECTOB)
1.Vxaxure ¢a3pl, HAX0AAIIKECS B paBHOBeCUH Ha JIMHUM JIE nuarpaMmel cocTOsTHUS

I

I
P ——
I
C m |
A
1.1 2.2 3.3

1.B + )xunxocth

2. A+XUIKOCTE
3.A+ B + xxuakocTh
4.A +B

4.4

3.®opmyna, onpenenstonias KoJIM4ecTBO TBEPA0i pa3bl B Touke «by» cruiasa | umeer Buf ......

G I IT
[ /“E
\c
a
b \/
o i (n}
|
|
A 1 E

1.A= a_b x 100%
bc

2.A= E x100%
ac
bc

3.A=—"x100%
ab

4. A= 4100%
bc

4.Yxaxure CTpyKTypy cmiasa || mpu koMHaTHOM Temneparype

G I IT
[ LT E
\c
A
b \/
P Y (n}
1 0
|
A 1 E

lL.a+p

2.B+A

3. B + aBTekruka (A + B)
4. B + sBTexTHKa (o +f)
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5.VKaXuTe YHUCIIo cTeneHel cBOOOABI B TOUYKE «a» ciuiaBa 1

1. Hons
1{ T 2. Onna
F 3. JlBe
C \E/V’;—— 4. Tpu
1 3 ;
T |
a 2 i'u 1 ampn : B

8.2.13. KomiuiekT 3a1aHuii Kk 1abopaTtopHoii padore Nell

Tema: «MUKPOCKOITUYECKHUI aHAIN3 METAJUIOB U CIUIaBOB. CTPYyKTypa

YTIIEPOJIUCTOMN CTAIM B PABHOBECHOM COCTOSTHHH»
A) OpopMUTh OTUET O TEME JTa00PATOPHOI pabOTHI.

b) BeimosnauTh 3a1anus kK 1abopatopHoit pabore.

1. Brplueptuth JuarpaMmy COCTOSIHHS JKE€JI€30-yIJIepoj, Ha pa3BEepHYTOM JHCTEe Oymaru.
[TocTpouts Tepmuueckue kpuBble oxyaxaeHus s craiet ¢ 0,3 %C; 0,8%C u 1%C c
yKa3zaHueM (pa30BbIX MPEBPALICHUN 1 KOHEYHOU CTPYKTYPHI.

2. IlpoBecT MHKPOCKONMUYECKHI aHaimu3 oOpas3noB (5 mT.). Onpenenutb MUKPOCTPYKTYPBI U

3apuUCcOBaTh YCJIOBHO CTPYKTYPY JO3BTEKTOWJHBIX CIUIABOB C Pa3JIMYHBIM KOJUYECTBOM

yraepoaa (3 mr.), 3BTeKTOUTHOTO U 3a3BTEKTOMIHOTO CILJIaBOB.

OmnpenenuTh KOJIUYECTBO yriiepo/ia B oopasiax gossrekrouanoi ctamu (TOCT 1050-74).

Y CTaHOBUTH B3aUMOCBSI3b MEXK/Y YIJIEPOJIOM U CBOMCTBAMH CILJIAaBOB, MOCTPOUTH TpadUKH 1O

TaHHBIM TabJ. 1 (cpaBOYHBIC MaTEPHAIIbI).

Hw

B) BeimosHuTs 5 3aaHuii UTOTOBOTO TECTA.

Bapuanr 1 (u enie 12 BapuaHTOB TECTOB)

1. Yro takoe pepput?
1) Xumudeckoe coeTuHEHUE
2) MexaHuueckasi CMeCh
3) TBepablii pacTBOp yriiepoja B a-Kesese
4) TBepaplil pacTBOp yIiiepoJia B y-Keje3e

2. Kakyto ctpykTypy umeert cruiaB ¢ comepxkanuem 0,45 %C?
1) Ilepaut
2) ®epput + nepaut
3) @eppur + IEMEHTUT BTOPUYHBII
4) ®epput + LIEMEHTUT TPETUYHBII
5) ®eppur

3. Ilpu xakoii Temneparype NpoucxoauT odpazoBanue nepaura B ciase 0,50 %C?
1) JIuaus PSK
2) Jluaus GSK
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3) Jlunusa SE
4) Jluaus PG
5) Jluaus PQ

4. Kak BBIMJISAUT 1O MUKPOCKOTIOM (hepput?

1) B Buje cBeTbIX 3epeH

2) B Buae TeMHBIX 3epeH

3) B Buje cBeTION CETKH MO FpaHUIaM 3€peH

4) B BuIE CBETIIBIX U

5) B Bujie cBETIIBIX MEJKUX YaCTHII 10 TPAHUIIAM 3EPEH

5. Kako#i u3 crutaBoB OyJIeT IMETh BBIIIIE MIACTUYHOCTh?

Hown

1) Cmnas 0,2 %C
2) Cnnas 0,45 %C
3) Cmnas 0,8 %C
4) Crunas 0,6 %C
5) Cmnas 0,01 %C

8.2.14. KommieKkT 3aaHuii Ki1adopaTopHoii padore Nel2
Tema: «. CTPyKTYpa, CBOiicTBa U IPUMEHEHHEe YYTYHOB»
A) OdbopmuTh OTYET MO TEMe JabopaTOPHOU pabOTHI.

b) BeimonnuTs 3amanus K 1abopatopHOil padoTe.

MertactabunbHast 1 cTaOuiabHas (OTAENIBHO) AMAarpaMMbl C YKa3aHUEM Ha HUX CTPYKTYPHBIX
COCTABJISIOLIMX.

N3yuuts noa MukpockonoM npu ysenuueHud X500 umeromuiics Habop MUKPOILITU(OB.
3apucoBaTh CXeMAaTUYHO MUKPOCTPYKTYpY.

JlaTb XapaKTepUCTUKY 4Yyr'yHa IO CIEAYyIOIIed cXeme: Kiacc 4YyryHa, Mojakiacc, gopma
rpaduTa (Ui CepbIX YYTyHOB) WIM IMPOLEHT yriaepona (ans OemnbiX), Croco0d MosydeHus,
XapaKTepUCTHKA METAJUIMYECKON OCHOBBI.

[ToctpouTh TrpaduKu KpUBBIX OXJaXAEHHUS IBYX CIUIAaBOB (IO 3a/laHUIO NpenojaBaTess) ¢
OIMCAaHWEM TIPOIECCOB, MPOUCXOMANINX B KAKIOW KPUTHUECKOW TOYKE M MEXKAY HUMHU.
DOBTEKTUYECKas! U IBTEKTOUHAS PEAKIINH.

B) BemosnauTh 5 3aaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 ewie 11 BapuaHTOB TECTOB)

1. Kakoi#i 4yryH nzobpaxeH Ha pucyHke?
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1) cepplii C MEITKOIJIACTUHYATOU
¢dopmotii rpadura

2) cepblii C KPYIHOILIACTUHYATOM
¢dopmotii rpadura

3) BBICOKOIIPOYHBIN Ha (heppUTHOM
OCHOBE

4) BBICOKOIIPOYHBIA Ha IMEPIUTHOU
OCHOBE

2. Kakas crpykTrypa OyAeT y KOBKOTO 4yryHa, €CJIH Mociie TpadUTH3aUN B METAJUTMYECKON
ocHoBe octaiioch 0,8%C?
Ho+T
2)D+I1+T
HMO+r
4) I+ JI+10 1

3. Kakyto cTpyKTypy UMeeT JO3BTEKTHUYECKHM Oenblii uyryH rpu Temneparype 450°C?
1) nepauT + EMEHTUT BTOPUYHBIN + J1e1e0ypUT
2) nepauT + neaedypur
3) mepiuT + HeMEHTHUT IEPBUYHBIN + J1e1e0ypuT
4) ayCTeHUT + LIEMEHTUT BTOPUYHBIN + J1ee0ypuT

4. Kakoe npeBpaiieHue nporexkaet Ha auauu CD?
1) )KUIKOCTh — LIEMEHTUT MTEPBUYHBII
2) KUAKOCTh — IIEMEHTUT BTOPUYHBIN
3) KUIKOCTh — ayCTCHUT
4) KUAKOCTh — JIeIe0ypUT

5. CKOJIBKO yIiIepo/ia COAECP KUT MEePIUT B PeppUTO-TIEPIUTHOM KOBKOM UyryHe?
1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 2%C
5) 4,3%C

8.2.15. KommiekT 3a1aHuii k JJabopaTopHoii padore Nel3

Tema: «VccimenoBanue BIHMSHUSA CKOPOCTH OXJIAKIECHHMS HAa TBEPIOCTH
YIJIEPOAUCTOMN CTaJIN»

A) OdbopmuTts oTueT MO TeMe JabopaTOPHOU pabOTHI.

b) BemonauTh 3a1aHKs K 1a00paTopHOit padoTe.

1. I3yunTh OCHOBHBIE BHJIbI TEPMHUUECKOM OOpPaOOTKM YTIEPOAMCTOW CTAIM W MOJTydaeMble MpU
3TOM CTPYKTYDBI.
2. OnpenenuTb TEMIIEPATypy HarpeBa UCCIEAYEMOM CTalH.
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3. TlpoBectu oxJaxaeHHWE OOpPA3IOB C PaA3TUYHON CKOPOCTBIO, HWCIIOJIb3YS DPa3IUYHBIC BHJIBI
TEPMHUYECKON 00pabOTKU U Cpebl OXIIAXKICHUS: OTKHT (OXJIKIECHUE C TIEYbI0), HOPMAaIU3aIIUIO
(oxnaxkIeHre Ha BO3/yXe), 3aKaJIKy B Maclie U BOJIE.

4. OnpenenuTb TBEPAOCTh CTAU B 00pa3iax, OXJIAXIAECHHBIX C Pa3IMYHON CKOpocThio. IlocTponuts
rpaduk 3aBucumocty TBepaoctu cranu (HRC) ot ckopoctu oxnaxaeHusl.

5. N300pa3uth quarpaMMy H30TEpPMUYECKOTO MPEBPAICHUS ayCTEHUTA, YKa3aTh HaA3BAaHUE JIMHUN U
obsactu (ha30BBIX IPEBPAILICHUM.

6. OnpeaenuTs MEKPOCTPYKTYPY CTaJIH TOCTE PA3IMYHBIX BHJIOB TEPMUYECKONH 00pabOTKH IO at-
Jacy MUKPOCTPYKTYD.

B) BeimmosHuTs 5 3aaHuil UTOTOBOTO TECTA.

Bapuant 1 (u emie 8 BapraHTOB TECTOB)
1.C yBenn4eHneM CKOpPOCTH OXJIaXKACHUS JUCIIEPCHOCTh (heppUTO-IIEMEHTUTHOH CMECH. ..
1. Bo3pacraer
2. yMeHbIIaeTcs
3. He U3MEHseTCs
4. W3MEHsETCS MEePHOANYCCKU
2.C yBemMYEHUEM CTETICHH NEPEOXIIaXKICHHUS YUCIIO 3apOIBIIICH, 00pa3yIOMINUXCS B €ANHUILY
BPEMEHU. ..
1. Bo3pacraer
2. yMeHbIIaeTcs
3. He u3MeHseTcs
4.cHayano BO3pacTaeT, a 3aTeM yMEHbIIAETCSl.
3. Tepmuueckast 06paboTKa, COCTOAIIAS U3 HATPEBa CTAJIM B AyCTEHUTHYIO 00JIACTh, BBIIEPIKKU U
OXJIQKJICHUS Ha BO3{yX€ Ha3bIBACTCH. ..
1. 3akanka
2. OTIIyCK
3. HOpMalTU3aIus
4. oxur
4.YKaxXuTe MaTeMaTHUECKOE BBIpAKEHHUE, OTIPE/ICTISIONIee 36PHOTPAHNYHOE YIIPOUYHEHHE.

1. 6, =0y +xd?
2. 0, =0,+aU"C"
3. o, =0,+ aGb\/;
4. o, =0, +aGh’L
5. HanGoup1ryto TBEpJOCTh, U3 MIEPEUNCICHHBIX CTYKTYPHBIX COCTaBIISIOIINX, IMEET..
1. mepiut

2. TPOOCTHUT
3. copbut

4. peppur

8.2.16. KommuiekT 3aaaHuii K 1adopaTopHoii padore Nel4

Tema: «3akayika yriepoOAUCTBIX CTaJEH»

A) OdbopmuTh OTYET MO TEME Ja0OPaTOPHOUN pabOTHI.

b) BeimosnHuTh 3a1anus Kk 1abopatopHoOit padore.
1.  OmnpegenuTs TBEPIOCTH 00paA3LIOB A0 3aKajlku Ha mpubdope PoxBena no mkane B.
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Onpenenutb TeMIEpaTypy 3aKajlKH MOJTYYEHHBIX 00pa3lloB B COOTBETCTBUU C COJIEPIKaHUEM
yTIepoa, ¥ BPeMs BBIICPIKKH B MIEYH B 3aBUCUMOCTH OT Pa3MEPOB 00pa3IloB.

[IpoBecTu TEXHOIOTUYECKUI MPOIECC 3aKallKh 00pa3lioB B COOTBETCTBYIOUIMX 3aKaJIOUHBIX
cpenax.

3amepuTh TBEpAOCTh 00pa3LioB Ha npudbope Pokseria no mkane C mnocie 3akajiky U 1o
IIOJIyYE€HHBIM JJAHHBIM [TIOCTPOUTH 3aBUCUMOCTH I10CJIE 3aKaJIKU:

HRC=f(C%), HRC=f(V,x;). Uepes aHanu3 noiy4eHHbIX 3aBUCUMOCTE} chOpMyTHpPOBATH

BBIBOJBI.

N3yunTh, CXEMAaTHYECKH 3apUCOBATh U OMUCATh MUKPOCTPYKTYPY KOMIUIEKTA 3aKaJCHHBIX
o0pa3ioB mpu yBenuderun x500.

[To 3aganuio mpenomaBaresis W300pa3uTh HA JUArpaMMmax H30TEPMHUYECKOTO MPEBPAICHUS
ayCTEHUTAa pas3MuHble BUAbl 3aKalku (M3MeHsAs T HarpeBa M CKOPOCTU OXJIAXACHHUS).

Onucatb pa3oBbie IPEBPAIICHUS U KOHEUHYIO CTPYKTYpY CTajeil.

B) BeimosauTs 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (u emie 11 BapuaHTOB TECTOB)

1. Kakoii u3 cruiaBoB moclie 3akajiku 0yJ1eT UMETh BbIIIE TBEPAOCTH?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4) 0,01 %C

2. Kakas cTpykTypa noka3zaHa Ha pUCyHKe?

- - 1) MapTeHCUT METKOUTOIbYaThINA
yole 2) MapTeHCUT KpYITHOUTOJIbYAThIN

-

l
— 3) MapTeHcHT + TPOOCTHUT
|

.T__ 4) MapTeHCcHUT + IEeMEHTHT

3. KakoB MexaHM3M MapTEHCUTHOIO ITPEBPALICHUS?

1) Auddy3nonnblit
2) beznuddy3noHHbII

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

.

tc 1) TpoocTut

Acs 2) MapreHcut
3) Maptencut + dhepput
—, 4) MapTeHcuT + [IeMEHTUT BTOPUYHBIN

)

T

gt

5. CKOIBKO yIiIepoJa COAEPKUT MAPTEHCUT CcTainu 457
1) 0,01 %C
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2) 0,45 %C
3) 0,8 %C
4)2,0 %C
8.2.17. KommiekT 3a1aHuii kjiadopaTopHoii padore NelS
Tema: «OTmyck cTajm»
A) OdbopmuTh OTYET MO TeME JTabOPATOPHOUA PAOOTHI.

b) BeimosnauTh 3a1anus Kk 1abopatopHOit padore.

1. OmnpegenuTs TeMneparypy 3aJaHHOTO MpENoJaBaTe]eM BHAA OTIYCKa M BPEMs BBIIEPKKH
oOpa3sia mpu BEIOpaHHON TeMmIepaType.

2. IIpomectu oTmyck oOpa3ioB.

3. Ompenenuts Ha TBepaoMmepe mo mkaine C TBepAOCTh OTHyIIEHHBIX 00pa3moB IlocTtpoutsb
sasucumoct HRC=F(T,,,,, ) 11s cTanu 45 u 06BACHUTE NPUYMHBI A €HUs TBEPAOCTH.

4.  (CxemMaTHuYeCKH 3apUCOBATh CTPYKTYpy IOCJIE BCEX BHJIOB OTIYCKa M OMHCATh IPOIECCHI,

IIPOTEKAOIINE B YIVIEPOJAUCTON CTAIM IPU HU3KOM, CPETHEM U BBICOKOM OTITYCKE.

B) BemonHuTs 5 3aaHN UTOTOBOTO TECTA.

Bapuant 1 (u enie 11 BapuaHTOB TECTOB)

1.Kakast cTpyKkTypa UMEET BBILIE MIACTUYHOCTh?

1) 2) _ _ 3)
- 0%0 00° = L[
¢¢ P - D D D DD /‘b‘- X“h"”
LT, °: DDD DD M\I\\ llh""\.
o s : O o© o Py,
* ® DD DD _,-” \\ -
RPN P f \_
PR O O oo N —_

2. JIns xakux Jerajaeil mpUMeHsSIeTCsl CPeTHUM OTITyCK?
1) Inst uHCTpyMEHTa, pacCYMTaHHOTO Ha Oe3yapHble Harpy3Ku
2) 51 TAXKeJo HarpyKEHHBIX IIECTEPEH
3) st peccop, npyKuH

3. Kakyro Tepmuueckyro 00paOOTKy HEOOXOAuMO IMpoBecTH aiasi craiu 50 co CTpyKTypoit
MapTEHCUTA, YTOOBI MOYIUTh CTPYKTYpYy copourta?

1) Otmyck (300 —400) °C

2) Otmyck (500 — 600) °C

3) 3akainka + BBICOKHH OTITyCK

4) 3akanka + cpeHHUI OTITYCK

4. Kakoi mporecc NpoTeKkaeT B CTajau IPU HU3KOM OTITyCKe?
1) YMmeHbIIEHNE CTENEHM TETPArOHAJBHOCTH PELIETKH MApTEHCUTA B pe3yjIbTaTe YaCTHUUHOU
nuddys3un yraepoaa
2) IlonHbIil pacniax MapTeHCHUTA
3) OGpa3oBaHue £-KapOUI0B
4) Ipespamenue Aocr. B Mo,
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5. Ha kakue ¢a3bl pacragaercss MApTEHCUT IPU BHICOKOM OTITyCKe?
1) ®epput
2) ®@epput + LEMEHTUT
3) LemeHTHT
4) AycreHut

8.2.18. KomiuiekT 3a1anuii ki1adboparopHoii padore Nel6

Tema: «OTKUT CTATIEN»

A) OdbopmuTts oTueT MO TeMe JabopaTOPHOU padOTHI.

b) BemmonauTs 3a1aHus K 1a00paTOpHOI padoTe.

1. TloayuuTh ombITHBIE 00paslibl, 3alMucaTh MapKy CTajd, UCIBITaTh TBEPAOCTh 00Pa3LOB IO
Poxsemny (mkana B).

2.  3akanuth oOpasisl oT Temmepatypsl Ac3 + (30...50)°C c¢ BbLIepKKOM MX HpHU yKa3aHHOM
TeMieparype 15MHUH U OXJaXKIEHUEM B BOJE U UCIBITaTh Ha TBEPAOCTH 10 PoxBemrymnocie
3akainku (mkana C).

3. Harpets 3akanieHHble 00pa3ibl 10 TemrepaTypbl Acs+(30...50)°C u BeimepkaTh X B ICUH
15mun.OxnaguTts oOpasenr Ne 1, moanexamuii HOpMaau3alMHh, Ha CIOKOWHOM BO3IyXe.
[lepenectu o6pazer; Ne 2, moiekamuii K30TEPMUYECKOMY OTXKUTY, B MeUb C TeMIIepaTypoin
690...700°C, Beiaepxath 30MUH U OXJIAAUTh HAa CHOKOMHOM BO3/1yX€.

4.  3auuCcTUTh TepMHUYECKH OOpaboTaHHble 00pa3lbl HaXIa4yHOW Oymaroil W HCHOBITATh Ha
TBepAocTh o PokBesuty (1kana B) nocie orxura.

5. CxemaTHuyecKHu 3apUCOBAThb MHUKPOCTPYKTYpBI TOCIE 3aKalKd, H30TEPMHUYECKOrO OTXKUTa,
HOpMaJM3allMy C ONKUCAHUEM PEXHMOB TEPMUYECKOM OOpabOTKM M yKa3aHHUEM CYLIHOCTU
CTPYKTYPHBIX MTPEBPAIICHHI.

B) BemosnHuTs 5 3a7aHN UTOTOBOTO TECTA.

Bapuant 1 (u emie 10 BapuaHTOB TECTOB)

1. Kakas ctpykTypa cdopmupyercss y 3a3BTEKTOMIHOW CTadM NPU H30TEPMHUECKOM pacrajie
ayCTEHHUTA M0 MPUBEIEHHOMY PEXKUMY?
1) Ilepnut
0~ 2) ®eppur + nepiauT
T’ C r\_i - Ac3 3) [Ilepaur +  IEMEHTUT
-—— - - Acl BTOPUYHBIN
4) TpoocTur
5) Copbur

>Lgt

2. VYkaxuTe TEepPMHUYECKYyI0 00pabOTKy, KOTOPYIO HEOOXOIWMO TMPOBECTH TEpea 3aKaJIKOu
3a9BTEKTOUIHBIX CTAJEH.

1) Pexkpucrannu3ainoOHHBINA OTHKUT

2) Hopmanu3arus

3) Otyck
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4) TTonHBIH OTKUT

3. Cranp Y9. Temneparypa HarpeBa 750°C. Oxnaxaenue B Bojae. Onpenennure BUI TEPMHUECKON
00paboTKH.

4.

1) OTxur noaHeIH

2) OTKUT HETTOJTHBIN

3) 3akanka nosjaHas

4) 3akanka HeToJJaHas

5) Hopmanuzanus

Kakyro TepMuueckyro 00pabOTKy HEOOXOIMMO MPOBECTH, YTOOBI YCTPAHUTH CTPYKTYPY

BUJIMAHILITET MTOCJIE CBApKuU?

5.

1) TTonHBIH OTHKHUT

2) Henonuelil oT>xUT

3) PekpucTainmn3aiiiOHHBINA OT)KUT

4) Ornyck

Vkaxute Ha C-00pa3HbIX KpPUBBIX TOUKM Hayala M KOHIIA pacmaja ayCTeHHTa Ipu

MU30TEPMUYECKOM OTKHIE 110 YKA3aHHOMY PEXKUMY.

t, °c

Da,l
2)c,d
3)a,c
4) b, |
5)a,d

8.2.19. KomiuiekT 3a1anuii ki1aboparopHoii padore Nel7

Tema: «UCCIIEIOBAHUE BIUSHUSI JCTUPYIOIIUX 3JICMCHTOB Ha IIPOKAJIMBACMOCTD

cTajeid METOAOM TOPIIEBOM 3aKaJIKN»

A) OdbopmuTh OTYET MO TEME TaOOPATOPHOU paOOTHI.

b) BeimosnauThk 3a1anus k 1abopatopHoit padore.

. HSy‘II/ITI) XapaKTCPUCTHUKHU IIPOKAITMBAECMOCTH, YCTAHOBKY IS TOpHGBOI\/JI 3aKajJIku, MCTOIHKY

IIPOBEICHUS TOPLIEBON 3aKaJIKU.
BoeiOpate Temmeparypy HarpeBa MOJ 3aKalKy IS YIJIEpPOAUCTOM CTalu, JApyrol
JIETUPOBAHHOU HCCJIEYEMBIX CTaJICH.

. Beimepxath oOpasmpl B Mmeud MpU BBHIOpAaHHOW TemIiiepaType HarpeBa. I[IpoBecTu TOpIieBYIO

3aKaNKy 00pa3loB U3 yIIepOIUCTON U JIETUPOBAHHOM CTajeH.
[Ipotounts B o00Opa3max jbicku rayoumHoW 0,5 MM mo oOpasyrommMm nuwidHapa (C IBYX
MPOTUBOIIOJIOKHBIX 110 JUAMETPY CTOPOH ).

. 3aMepuTh TBEPJIOCTh CTANIM MO IJIMHE IJIOMAJA0K HaUMHasg OT Topua, yepe3 1,5, a 3aTtem yepes 3

MM.

. ITocTpouTh KpUBYIO MPOKATUBAEMOCTH B KOOPJUHATAX «TBEPAOCTb - PACCTOSTHHE OT TOPLA».
. Ucnonp3ys nannbele Tabmunsl 17.1, onpenenuTs rIyOMHY MPOKAIMBAEMOCTH YTIJIEPOJUCTON U

JIETUPOBAHHOM CTaJEeM.
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B) BeimmosauTs 5 3aaHui UTOTOBOTO TECTA.

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

1) oT TeMniepatypbl 3aKajaKu

2) OT CKOPOCTU OXJIAXKICHUS

3) OT XMMHYECKOI'0 COCTaBa CTaJIN
4) OT CKOpOCTH Harpena

2. Ha kakoM 13 pUCYHKOB I/I306Da)KeHa CKBO3HAas IIPOKAIMBAEMOCTE ?

LXGPOLII DINDKY

(&)

A
2)B
3)A, B

4) HeT MpaBUIBLHOTO OTBETA
3. Ilpu kakoM yciioBuH obpaselr (IeTanb) IPOKAINUBAETC HACKBO3h?

1) mpu CKOPOCTH OXJIAXKIEHUS 110 CEUeHUIo OombIie V Kkp.
2) Ipu CKOPOCTH OXJIAKJCHHUS IO CeUeHHIo V Kp.
3) npu CKOPOCTH OXJIXKAECHUS MeHbIIe V Kp.
4) oOpazer He MOKET MPOKATUBATHCS HACKBO3b
4. B xakoill cpesie 0XJIaX/J1al0T YIIEPOANUCThIE CTAIH MPH 3aKaiKe?

1) Boza
2) macio
3) BO3MyX
4) neyp
5. Kako# JISTHPYIOIHI 2JIEMEHT HE 3aMEJIICT paciiaj ayCTeHUTa?

1) Ni

2) Cr

3) Co

4) Mg

8.2.20. KommuiekT 3agaHuii k JjabopaTopHoii padore Nel8

Tema: «XUMUKO-TEpPMHUYECKass 00pabOTKa CTaI»

A) OdbopmuTh OTYET MO TEME JaOOPATOPHOUN pabOTHI.



b) BeimosHuTh 3a1anus K 1ab0opaTopHOit padoTe.

1. IIpuBecTH MUKPOCKONIMYECKUN aHATU3 NUTU(OB MOCIe HEMEHTAUN U a30TUpoBaHus. OLEHUTD
TONMMIUHBI AU(P Y3HBIX CIIOEB.

2. OmnucaHue Ha3HAYCHHS JAHHOTO BHUAA XHMHUKO-TEPMHUYECKOH OOpabOTKH, €ro JTOCTOMHCTB,
HEJO0CTaTKOB ¥ TEXHOJOTUH IIPOBEACHHUS.

3. Ilo Ttommmue nuQQY3HOTO CIOSI paccuuTaTb BpeMS MPOBEACHUS XHUMUKO-TEPMHUECKON
00paboTKH.

4. IlpeacTtaBuTh PEXUMBI TEPMHUYECKOW 0OpabOTKM B BUAE rpaduka mocie JaHHOW XUMHKO-
TEpMUYECKOI 00pabOTKH, €CJIN OHA IPOBOJUTCS.

5. 3apucoBarh CTPYKTYpPY MOBEPXHOCTHOT'O CIIOS CTAJIU TTOCJIE XUMUKO-TEPMUYECKON 00paboTKH.

B) BeimmosHuTs 5 3aaHU UTOTOBOTO TECTA.

Bapuant 1 (u eme 10 BapraHTOB TECTOR)
1.IToBepXHOCTHBIN CJI0M 00J1a/1aeT MAaKCUMAJIbHOW TBEPIOCTHIO MOCIIE. ..

1. nemeHTaumn

2. a30TUPOBAHUS

3. HMaHUPOBAHUS

4. 6opupoBaHH
2. Ykaxwute pexxuM TO mocie neMeHTalu peKOMEH/I0BaHHBIHN [T U3/IeNHAH, K KOTOPBIM
MPEIbABISAIOT 0CO00 BHICOKHE TPEOOBaHUS MO0 MEXaHUYECKUM CBOMCTBAM.

1. Hopmanusarus.

2. 3akanka ¢ eMEHTAI[MOHHOTO HarpeBa + HU3KUH OTITYCK.

3. 3akanka ¢ 850 °C + HusKkuii oTHyCK.

4. 3akanka ¢ 880°C B macie + 3axanka ¢ 760°C B Bojie + HU3KHIA OTILYCK.
3. JJig ieMeHTaIMK UCTIONB3YIOT ...

1. HU3KOYTTIEPOJAUCTHIE CTATTU

2. BBICOKOYTJICPOJIUCTHIE CTAJIH

3. cramy, neruposanusie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA
4.PacnioioXuTe CTPYKTYPHBIE COCTABISIIOUIME TO MOPSAKY OT TIOBEPXHOCTH B TIyOb
[IEMEHTOBAHHOTO CJIOSI.

1.IT+ 1T n

2.0 +11

3.A+II

4. 11
5.3aBucumocTh TIyOouHb! 1M Py3MOHHOTO €0 OT TEMIEPATYPHI K BPEMEHU BBIJIEPKKH
OTIMCBHIBAETCS MaTeMaTHYECKOM 3aBUCHMOCTHIO. ..

1.h=Dvz
2.h=2Dt
3.h=2V (1 D)
4.h=2Drt

9. OOpa3oBaTe/ibHbIE TEXHOJOTMM M METOAMYECKHE YKA3aHUA 10 OCBOEHHUIO
AUCHMILUIUHBI (Y4e0HOT0 Kypca)

[Ipu wu3ydyenun Kkypca «MarepuanioBelIeHUE» HCIOJIb3YIOTCS CIEIYIOIINe
oOpa3zoBaTeIbHbIE TEXHOJIOTHU:

- TEXHOJIOTUU TPATULIHUOHHOrO 00yueHus B (Gopme JEeKUUMH, J1abOpaTOPHBIX,
MPAKTUYECKUX PAOOT M CAMOCTOSITEILHOM PAOOTHI CTYIEHTOB;
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- TEXHOJIOTHUSA Oa/UTbHO-PEUTHHTOBOM CHCTEMBI OIIEHKH YCIIEBAa€MOCTHU
CTYJICHTOB, BKJIFOUasi TECTUPOBAHUS KaK (OpMy KOHTPOJIS 3HAHUU CTYICHTOB.

-HH(POPMAIIMOHHBIC TEXHOJOTUN (BU3YyaJIbHBIC JICKIIMU C HCIOJIh30BAHUEM
MPE3EHTAIMOHHOTO METO/1a OOYUCHHUS ).

Meroauueckue peKOMEHJAIMU CTYACHTY U  MPENOoJaBaTENI0 HU3JIOKEHBI B
METOJUYECKUX YKa3aHUIX K 1a00OpaTOPHBIM paboTaM:

1.JJabopaTopHBIil MPAKTUKYM K BBIMOJHEHUIO JTaOOPAaTOPHBIX M y4eOHO-
HCCIeN0BaTeNIbCKUX paboT 1mo Kypcy «MarepuanoBeneHue» s OakalaBpOB
TexHuueckux crnernuaibHocten./ I'.B. Knesuos [u ap.]- TonpsarTu: TI'Y, 2014.- 107
C.,

2. MerannoBeieHUe YIJIEPOAUCTBIX CIUIABOB: JIAOOPATOPHBIA MPAKTUKYM /
M.A .Bui6otimuk[u ap.]. — Tomeartu: TT'Y,2005.- 78c.

10.  YueOHo-MeTOAMYECKOE M uHpopManMoOHHOe  oleclmeveHHUe
AUCHUILUTAHBI (Y4e0HOT0 Kypca)

10.1. O6s13aTesibHAs JUTEPATYpPa

Tun (yueOHHMK, yueOHOe
Ne ni/m Bubauorpaduyeckoe onucanue 1ocodue, y:eoHo- Kouauyecrso
pad MeToAn4YecKoe mocodue, oudIMoTeKe
NMPaKTUKYM H Jp.)
Comnnues 1O. I1. MarepuanioBenenue
[DnexTponHbIi pecypc] : yueOnuk / FO. I1.
Counnes, E. U. IIpsaxun ; nox pen. 1O. I1. 29bC
! Comnnrena . - Cankt-IletepOypr : YucbmmK "IPRbooks"
XMUMU3AT, 2014. - 782 c. - (YueOHUK
utst By30B). - ISBN 978-5-93808-236-9.
MarepuanoBeneHue [ DNEKTPOHHBIN
pecypc] : nad. npaktukym / TT'Y ; UH-T|
MaIIMHOCTPOEHUS ; Kad.
5 "HanorexHonornu, maTepuagoBEICHUE U J1a6. mpaKTHKyM Penosuropuit

Mexanuka'" ; [cocT. I'. B. KneBuoB u ap.]. - ' Ty
TT'Y. - ToapsarTu : TT'Y, 2015. - 162 c. :
wi. - bubnuorp.: c. 162. - ISBN 978-5-
8259-0837-3.

COI'NJTACOBAHO:

JlupexTop Hay4YHON OMOIMOTEKH A.M. Acaesa

(noonucyw) (H.0. Pamunus)
« _» 20 T
MII

10.2. JlomosiHMTe/IbHASI JHATEpPaTypa W Y4yeOHble Marepuajgbl (ayamo-,
BH/1€0IIOCOOMS U JIP.)
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- ¢pona HayqHoi Oubmorexku TI'Y:

Ne i/

buodauorpaduyeckoe onucanue

Tun (yueOHMK, yueOHOE

nocooue, yuedHo-

METOIHYECKOoe mocooue,
MPAKTHKYM, ayJaUo0-,
BH/I€0NIOCO0MS U JIP.)

KoauuecTBo B
onoJImoTEKE

['anumoB J. P. MarepuanoBeaeHue s
TPaHCIIOPTHOTO MaIIUHOCTPOCHHUS]
[DnekTpoHHBIN pecypc] : yuebd.mocodue /|
. P. "'aniumoB [u ap.]. - Cankr-IletepOypr]
: Jlanw, 2013. - 448 c. : un. - (YueOHUKHY
st By3oB.CrieniuanbHas JuTepaTypa). -
ISBN 978-5-8114-1527-4.

Y4uebHoe 1mocooue.

9BC "Jlanp"

Typwmnaa B. [O. Marepnanosenenue
[OnexTpoHHBIN pecypc]: MexaHnueckue
CBOICTBA METAJIJIOB. Tepmuueckas
oOpabotka  MerawioB.  CrienMalibHBIC
CTaJii U cIulaBel : ydeO.mocobue / B. TO.
Typuiuna ; non pea. C. A. Hukynuna. -
Mocksa :MUCuC, 2013. - 154 c. - ISBN
978-5-87623-680-7.

VYuebHoe 1mocooue.

ObC "Jlanp"

- apyrue ¢poHabI:

MeTanioBeneHne yriepoaucThiX CIIABOB:
TabopaTopHBIi
npakTukym/M.A.BeiOoimmk[u
TonesatTi: TT'Y,2005.- 78c.

ap.].

JlabopaTopHbiIii
PAKTHKYM

100
(MeTomuYecKuit
kabuHeT Kadeapsr)

DKypHan  «BecTHMK  MarHMTOropcKoro
rocyapCTBEHHOIO TEXHUYECKOTO
yHuBepcuteTta uM. I'.11. HocoBay

PKypnan «BecTHuK Camapckoro
rOCYy1apCTBEHHOTO TEXHUYECKOTO
YHUBEPCUTETA. TEXHUYECKUE
HAYKI)

Cepusi:

DKypHan «JInTh€ 1 MeTauryprus»

DKypHan «TexHOonorust MeTasioBy

Ilepuonnueckoe
Hay4HOE W3/1aHHE

[Tnardopma
eLibrary

DKypHan «MarepuanoBeaeHue

DKypuan «IlepcriekTUBHBIE MATEPUAIIBIY

O |IN|OO O B>

DKypran « Bonmpocsl MmatepraioBeICHUS»

Ilepuonnueckoe
Hay4HOE W3/1aHHE

[Tnardpopma
SciVerseScopus

10.3. IlepeueHnb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKANMOHHOM
ceru ""UnTepuer"
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« Web of Science [DnektponHblli pecypc] : MyJIbTHIACIUIUIMHAPHAS
pebeparuBHas 6Oa3za manHbiX. — Philadelphia: ClarivateAnalitics, 2016— . —
Pexxum noctyna : apps.webofknowledge.com. — 3arn. ¢ skpana. — f3. pyc.,

aHTJL
o Scopus [DnekTpoHHBIM pecypc] : pedepatuBHas 0aza JIaHHBIX. —
Netherlands: Elsevier, 2004— . — Pexxum goctyma : scopus.com. — 3ariL. ¢

9KpaHa. — 3. pyc., aHTL.

o Elibrary [DnextponHbli pecypc] : HaydHas SJEKTpOHHas OuOIMOTEKA. —
Mocksa : HOb, 2000— . — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3.
pyc., aHrJI.

o Springer Link [DnekrtpoHHblli  pecypc] : [0a3a  maHHBIX]. —
Switzerland: SpringerNature, 1842— . — Pexxum noctyna : link.springer.com. —
3ari. ¢ skpana. — S3. aHrJI.

« Science Direct [DneKkTpoHHBIH pecypc]| : KOJUICKIHS 3JCKTPOHHBIX KHHT
uznatenbcrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum goctyna :
sciencedirect.com. — 3arJ. ¢ 3kpaHa. — 3. aHrI.

10.4. IlepeyeHb NPOrPAMMHOI0 0OecTeYeHUs

Ne HanmenoBanue I10 KosuvectBo | PexkBU3MTHI 10T0OBOpa (1aTa,
n/n JIMLIEH3UI HOMep, CPOK JAeHCTBHA)
1 | i Horosop Ne 690 oT
Windows 1398 19.05.2015r., cpok neicTBus -
O6eccpouHo
2 Ne 690 ot 19.05.2015r., cpok
CAFF JIEHCTBUS - 0eccpouHo;
Office Standart 1398 JloroBop Ne 727 oT
20.07.2016r., cpok aeicTBug -
06eccpovHO

10.5. Onucanme MaTepHAJIbHO-TEXHHYECKOH 0a3bl, He0OXOAMMOW JIsi
OCyIleCTBJIEHHsI 00Pa30BaTEJILHOI0 MpoLecca Mo AUCIUIIMHE (MOYJII0)

HaumenoBanue - o
000py/10BaHHBIX Y4eOHBIX dakTnyeckmii g 2 »
Ka0HHeTOB, J1abopaTopHuii, Ilepeuenn ajpec y4eOHbIX g "L = E

w/n MacTepcKuXx U Jap. OCHOBHOT'0 KaOMHETOB, = B < é S
00bEKTOB /151 IPOBEAEHUS o0opynoBaHus Ja6oparopuid, s
NPAKTUYECKUX U MacTepcKux U Jp. £
J1a00PaTOPHBIX 3aHITHIH
Jlabopamopus Cmon yuenuuecxuii
"Memannozpagpus (I'-104) | deyxmecmmuviti (MoHOOIOK)
, cmon
npenooagamenvckutl, cmyn | 445020, 2. Torvammu, 81,8 46
npenooagamenbCKuil, ya. benopycckas, 14
docka ayoumopHas
(menosas)
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Jlabopamopus
"Onexmponnoii
muxpockonuu” (I'-116)

Cmonvl
yueHuueckue
ogyxmecmmuvle ,  CMOI
nabopamopHnbiil, cmon

npenooasamenbCkuil, Cmyn

445667, 2. Torws

npenoodasamenbCKuil
o ’ mmu, 46,1 |26
docka ayoumopHas
va. Benopycckas, 14
(menosas), Maxemwl
91eKMPOHHBIX
MUKPOCKONO8 ,
Memannozpaguieckuii
muxpockon MUM-T.
Jlabopamopus Cmon yuenuueckuti
"Tepmoobpabomka ogyxmecmubvlii ,  Cmol
” A
mamepuanog" (I-111 npenoodasamenbCckull
g ‘ : cfn A, enoda@ameﬂbcm{d, 445667, 2. Tonon
V1 1p " | mmu, 21,5 10
docka ayoumopHas
ya. benopycckas, 14
(menosas), neuv,
meepoomep, mepmonapa,
CIMAHOK NOAUPOBALbHDBIL
Komnvromepnuiii Cmonwvl
knacc.  ITlomewenue  Ons | yuenuueckue, cmynvs
camocmosmenvHol pabomel. | yuenuueckue, 1IK c
Yuebnas ayoumopus 0na | gvixooom 8 cemb
npogeoenus sauamuu | Mumepuem
CEMUHAPCKO20 muna.
Yuebnas ayoumopus ons
KYpCO8020 NPOEKMUpPOBAHUs
(6b1nonnenus KYpCOBbiX
2. Tonvsammu, ya.
pabom). Yuebnasn
Benopycckas 14 4,8 6
ayoumopusi 011 NPoGeoeHUs.
2PYRNOBbIX u
UHOUBUOY AILHBIX
KOHCYTbmayutl. Yyebnas
ayoumopust 015l NPOBeOeHUs.
3auaAmul meKywezo
KOHMPOJIs u
NpOMENCYMOYHOU

ammecmayuu. (I-401)
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