dbenepanbHOE TOCYAapPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIETO 00Opa30BaHuUs
«TOJNBATTUHCKUI TOCYIAPCTBEHHBIN YHUBEPCUTET»

b51.5.09

(wugp oucyunnumnv)

PABOYAA ITPOT'PAMMA JUCHUIIJIMHBI
MATEPUAJIOBEJIEHUE 1 TKM

(Hazeanue OUCYUnIUHbL)

10 HaIIPaBJICHHUIO TIOATOTOBKH (CTIEIIUATBHOCTH)

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTMYECKOE OBECIIEYEHUE
MAIINHOCTPOUTEJIBHBIX ITPOM3BO/CTB

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

TEXHOJIOI'MA MAIIMHOCTPOEHNM A

(Haumenoganue cneyuanuzayui, npoguis)

®opma 00yueHus: 3a04Has

I'ox Habopa: 2018

PacnpenesieHue 4acoB JUCHMILIMHBI 10 CeMeCTPAM M BUIaM 3aHATHH (110 y4eOHOMY IJIAHY)

Kosnuecro 3ET 8
Yacos no PYII 288
Buabl KOHTPoJIA HA 9K3aMeHbI 3aueTnl Kypcosbie Kypcosbie KO“T%"HWH"
Kypcax NPOEKTHI padoThI (ﬂﬂza3::.:’;0ﬁ
¢opmbl 00yueHnus)
3)
NeNe kypca
1 2 3 4 5 6 Hroro
3ET no kypcam 3 5 8
Jlexuuu 2 4 6
JlaGopaTopHubie 2 4 6
IpakTHyeckue 2 2 4
KonraktHas padora 6 10 16
Cawm. pa6ora 98 166 264
KonTpoan 4 4 8
Hroro 108 180 288

ToabsarTH, 2018



Pabouas nporpamma cocrasiena Ha ocHoBaHuM ®I'OC BO u y4eGHOTO 11ana HarnpaBiIeHUs
noarotoBku  (cnenuanbHocTH)  15.03.05  KOHCTPYKTOPCKO-TEXHOJIOTHYECKOe obecnedeHue
MaIMUHOCTPOUTCIIBHBIX ITPOU3BOJACTB

Peueﬂ3np03a}me paﬁoqel‘i nporpaMmmbl JTHCIUIIJIMHBI:

OtcyrcTBYyeT
VYuebnas (paboyast) mporpamMma o00peHa Ha 3aceqannu Kadeapst HMuM (mpotokot
3acenanust No OT «__ » 20__1.).
Penensent
(Oondicnocmy, yueroe 36anue, cmeneHy) (noonucy) (U.0. @amunus)
« _» 20 1.

Cpok aeiicTBust paGodeii mporpaMMbl TUCHHILITHHBI 10
« » 20 1.

HNudopmanus 00 akryaauzanuu padodeid NporpaMmbl AU CHUIIIHHBI:

[TpoTokon 3acenanus kageapbt Ne  oT «_ » 20 1.
[TpoTokon 3acenanus kadeapbl Ne  oT «_ » 20 1.
[TpoTokon 3acenanus kadeapbr Ne  oT «_ » 20 1.
[TpoTokon 3acenanus kadeapbl Ne  oT «_ » 20 T
COI'JTACOBAHO
3aBeayromuuii kapeapoit «O06opyi0oBaHUE U TEXHOJIOTUN MAITUHOCTPOUTEIHHOTO
IIPOU3BOJICTBAY

(sbinycraioweti nanpasiienue (CneyuarbHOCmy))

« » 20 T H.1O. JlorunoB
(noonuco) (U.0. @amunus)

YTBEPXJIAIO

3aBeHyIOHIHﬁ Kacbenpoﬁ «HaHOTEeXHOJ0T MM, MaTepUATOBEACHNE U MEXaHUKA»

« » 20 T A.C. CennBaHOB
(noonucy) (U.0. ©amunus)




Crpykrypa aucuuniannbi«Mamepuanoseoenue u TKM»

CTPYKTYPA JUCHUIIJIUHBI "MartepuanoBenenne u TKM -1,2."

Kos-Bo O0beM y4eOHOro Kypca M BHAbI Y4eOHBIX MepONpHUATHI
He/lesb, B
Cemecrp | Koa-so TeveHue Beero AyIUTOPHbIE 3aHSATHS CamocTosiTeabHast padora ®opma
Hauvenosanue kypea H3yYeHust 3ET KOTOpPbIX |49aCOB IO KOHTPOJIS
peaus-cst y. Bcero | Jlekm. JIa6. | Ipaxr. Mparer. Bcero JIa6. Komnc. PI'P Kype. | Kourp. | HWnoe ur
Kypc IJIaHy B T
MatepuanoBeneHue
P A 2 3 108 6 2 2 2 98 0 0 0 0 4 98 0 3ayet
u TKM-1
MatepuanoBeneHue
P A 3 5 180 10 4 4 2 166 0 0 0 0 4 166 0 3auer

u TKM-2




AHHOTALIUA
AUCUMILUIUHBI (Y4e0HOI0 Kypca)

b1.5.09 MarepuanoBenenue u TKM 1,2

(MHAEKC M HAaMMEHOBAaHUE AMCIUIUINHEI (y4eOHOr0 Kypca))

1. Heanb 1 3a1a4M U3y4YeHUs TUCHHUILIMHBI (Y4e0OHOI 0 Kypca)

Hens — Jlath mpeacTaBieHHEe U OOOCHOBBIBATH B3aMMOCBS3b XUMHYECKOTO
COCTaBa, CTPOCHUSA U CBOWCTB METAJUIOB U CIUIABOB, & TAKXKE /1aTh IMPEACTABICHUE O
COBPEMEHHBIX U TIEPCIIEKTUBHBIX METOIaX UX OOPaAOOTKHU.

3amaun:

1. I[aTB NpeaAcCTaBJICHUC O KPUCTAJUNIMYCCKOM CTPOCHUU MCTAJIJIOB U CIIJIABOB.

2. Jlatpb

MNpCaACTaBJICHUC

o (1)333X B MCTAJINIMYCCKHNX CIjraBax )51

3aKOHOMEPHOCTH KPUCTAJIIN3ALUU METAJUIOB U CIUIABOB.

3. Jlatb mpencraBieHue O (pa3oBbIX MPEBPAILECHUAX B METalIax U CIUIaBaX
IIPU HarpeBe U OXJIAXKICHUH.

4. Jlatb mnpencraBieHME 00 OCHOBHBIX BHAAX TEPMHUYECKON 00pabOTKH

MECTAJJIOB U CIIJIaBOB.

5. O3HaKOMHTBH CTYACHTOB C KiacCUpUKAIMEH U MaPKUPOBKOW COBPEMEHHBIX
CTaJIEH, CIIJIAaBOB M HEMETAININYECKUX MaTEPHUAIIOB.

2. MecTo nucuuiinibl (yueOHoOro kypcea) B crpykrype OIIOII BO

JlanHas gucturinHa (y4eOHBIM Kypc) oTHOcUTCA K bioky 1 "JlucuumiuHbl
(Monmymnm)" (6a3oBasi 4acTh).

JuciuiuivHel, yyeOHble KypCchl, HA OCBOGHHMU KOTOPBIX OazupyeTcs 1aHHas
nucHuIUiiHa (y9eOHBIN Kype) — u3uKa, XUMHUS.

Jucturuiael, y4eOHbIE KypChI, JUIsl KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS,

HaBBIKH, TIPHOOpETacMbIe B PE3YJIbTATe M3YyUCHUS NaHHOW AUCIHILIUHBI (Y4eOHOTO
Kypca) —METaJUIOpeXylIue WHCTPYMEHTHI W HWHCTPYMEHTaJbHas OCHACTKA,
000pyTOBaHUE U TEXHOJIOTHMYECKash OCHACTKA MAaITMHOCTPOUTEIILHOTO TTPOU3BOICTBA,
TEXHOJIOTHUS (PU3UKO-TEXHHUECKOU 00pabOTKH MaTEPHAIIOB.

3. Ilnanupyemble Ppe3yJabTaThbl O00y4eHHs] MO IUCHUIIMHE (Yy4eOHOMY

Kypcy),

COOTHECCHHBbIC

¢ IUIAHUPYeMbIMH  pe3yJbTATAMH  OCBOCHHUA

o0pa3oBaTe/IbHOI MPOrPaMMBbl

dDopmMupyemMbie U

ILianupyembie pe3yJbTaThl 00yUeHUsI

KOHTPOJIHpPYEMBbIe
KOMIICTCHIIHH

- CHOCOOHOCTh TMPHUMEHATH | 3HaTh: CHOCOOBI PALMOHAIBHOTO MCIIOJIB30BAaHUS HEOOXOJUMBbIX
crocoObl  PalMOHAIBHOTO | BUAOB PECYPCOB B MAIIMHOCTPOUTENBHBIX MPOU3BOJCTBAX, CIIOCOOBI
HCII0JIb30BaHHUS pean3alii OCHOBHBIX TEXHOJOIMYECKUX IPOLECCOB

HEO0XOAUMBIX BUJIOB | YMeTh: NPUMEHSATh CHOCOOBI PALMOHATIBHOTO HCHOJIb30BAHUA
pecypcoB B | HEOOXOAMMBIX  BHJIOB  PECYpPCOB B  MAIIMHOCTPOUTEIBHBIX
MalIMHOCTPOUTENIBHBIX IPOM3BOJICTBAX  BBIOMpaTb OCHOBHBIE M  BCIOMOTATENbHBIE
NPOU3BOJICTBAX  BBIOMPATh | MaTEPUAIIBI JUIsl M3TOTOBJICHUS M3 ICIHI.




OCHOBHBIC u | Bnazgets: croco6amu paLMOHAILHOTO UCIIOJIb30BaAHUSI
BCIIOMOTI'aTCJIbHBIC HeO6XOI[I/IMBIX BHUI0B peCcypCcoB B MalIMHO CTPOUTCIIbHBIX
MaTCpuraibl UL | TIPOU3BOACTBAX u CHOCO6aMI/I peajm3anuun OCHOBHBIX
M3TOTOBJICHHS U3JICTIHI, | TEXHOJOTMYECKUX TPOLIECCOB

crocoObl peanu3anun

OCHOBHBIX

TEXHOJIOIT'HNYCCKUX

nporieccon (ITK-1)

- CTIOCOOHOCTH | 3HATh: METOJIbI CTAHIAPTHBIX MCIIBITAHUH 110 ONIPEACTICHHIO (PH3UKO-
HUCIIOJIB30BaTh MECTOJblI | MCXaHHUYCCKUX CBOMICTB MaTCpurajioB u T'OTOBBIX
CTaHJapTHBIX HCHIBITaHUN MAalIMHOCTPOUTCIIBHBIX I/I3IICJIPII>1, CTaHJApTHLBIC METOObI ux

[0 ONpENeNeHNUI0 (PU3UKO-
MEXaHHUYECKUX CBOMCTB H
TEXHOJIOTUYECKHUX
IIOKa3aTelel MaTepualoB U
TOTOBBIX
MalIMHOCTPOUTENIbHBIX

IMPOCKTUPOBAHMS, MIPOTPCCCUBHBIC MCTOAbI OKCILTyaTallul H3I[€JIHI>'I

YMeTb: HCHONB30BaTh METOAbl CTAHJAPTHBIX HCIBITAHUNA TIO
ompeneneHn0  (PU3UKO-MEXaHUYECKUX CBOWCTB MaTepuajoB U
TOTOBBIX MAIIMHOCTPOUTEIIbHBIX H3ETHI

BJ'I&I[GTI)Z CTaHAAPTHBIMHU MCETOJaMH TIPOCKTUPOBAHUA TOTOBLIX
MAalIMHOCTPOUTECIIEHBIX I/ISI[GJ'II/IfI, IMpOrpe€CCUBHBIMU ~ MCTOAaMU

U3JIEIHH, CTaHJAPTHBIE | DKCILTyaTaLlUK U3ENIUiA

METOBI X

MPOEKTUPOBAHUS,

MIPOTPECCUBHBIC METOIbI

3KCIUTyaTaluu U3 Ieni

(TIK-2)

CIIOCOOHOCTD BBIOMpATH | 3HATh: CIMOCOOBI PAIMOHAIBHOTO WCIOJIB30BAHUS HEOOXOIUMBIX

METOIbI u CpEIICTBA | BUJIOB PECYPCOB B MAIIMHOCTPOUTEIBHBIX MPOU3BOACTBAX, CIIOCOOBI

H3MEHEHUS peaan3aui OCHOBHBIX TEXHOJIOTHYECKUX MPOIECCOB

AKCIUTyaTaIMOHHBIX YMeTb: TPHUMEHSATH CIMOCOOBI  PAIMOHAIBLHOTO  HCIIOJIh30BaHUS

XapaKTEPUCTHUK U3JIENUNA | HEOOXOAMMBIX  BHJIOB  PECYPCOB B MAITMHOCTPOHUTEIHHBIX

MaIlTUHOCTPOUTETHHBIX MPOM3BOJCTBAX  BHIOMpPAaTh OCHOBHBIE M  BCIIOMOTATEJIbHBIC

MIPOU3BO/ICTB, MaTepHuabl sl U3TOTOBJICHUS U3ACIUN.

aHAJIM3UPOBATH ux | Bnagets: crocodamu PaIMOHAIIBHOTO HCII0Ib30BaHUS

xapakrepuctuky (ITK-22) HEOOXOJMMBIX  BHJOB  PECYpCOB B  MAIIMHOCTPOUTEIbHBIX
MIPOU3BOJICTBAX H crocodamMu peanu3anuu OCHOBHBIX

TEXHOJIOTMYCCKUX IIPOLECCOB

TemaTnueckoe cogepkaHue JTUCUUIJINHBI (Y4eOHOr0 Kypca)

Paspnes, moayab

IMoxpasnen, rema

MeramnoBenenue

Kpucramnmueckoe  crtpoenue.  JlehekTsl  KpHCTAIITMYECKOTO
CTPOCHHS METAUIOB. BIusHMe UX HA MEXaHWYECKUEe U (PU3UUYCCKUE
CBOMCTBA.

KpI/ICTaHHI/ISaHI/IH YUCTBIX MeTaioB. Pa3pl B MeETaIJIMYECKUX
CIjiaBax. 3aKOHOMepHOCTI/I KpucTtajuindalluu CIIJIaBOB. HpaBI/IJ'IO
(1)3.3. I[I/Ial"paMMLI COCTOSAHUA NBYXKOMITOHCHTHBIX CUCTCM. ®da3oBbIe
IMpeBpalIiCHUA B TBEPAOM COCTOSAHUU.

CTaHB, YYT'YH. ®dazoBbIe MMPEBpAIlICHUS B CTAJIAX U YYyTI'YHAX.

MexaHnyeckue CBOMCTBa METAJNINYECKUX MaTEpUaIoB. MexaHNn3MBl
pa3pylICHHUs.

OcHOBHBIE METO/IBI YIIPOUHEHUS METAIJIOB U CIUIaBOB. M3MeHeHne
CTPYKTYPBI U CBOMCTB MaTepHaJIOB MPH IUIACTUUECKON neopManiuu
U Harpese J1eopMUpOBaHHOT0 MaTepuana. Bo3spar u
peKpUCTAIIM3ALMS.

Tepmuueckas o0paboTka

Tepmuueckast oOpaboTka. [IpeBpaiieHusi B yriepoaucToil craiu
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npu Harpese. Pacnaj nepeoxaakeHHOrO ayCTCHUTA.

Knaccudukanus BumoB tepmudeckoir obpabotku (CTO, TMO,
XTO). Orxur 1-ro u 2-ro poja.

3akanka 0e3  moMMMOP(HOrO  MpeBpamieHus.  3aKalka C
nosmMopdubM nipeBpamenueM. Ctapenue u otnyck. TMO u XTO

MamuHOCTpOUTEBHBIE
MaTepuabl

Marepuansl. KOHCTpYKIIMOHHBIE CTaJIM U CIUIAaBbl (YrJIE€POJUCTHIE,
nerupoBannbie). UyryHnsl. KOHCTpYKIIMOHHBIE I[BETHBIE CIUIAaBHI (Ha
OCHOBE TUTaHa, AIFOMUHUS, MEJIH )

WNHcTpymMeHTalbHBIE cTanu U ciiaBbl. CTaal U CIUIaBBI C 0COOBIMU
(U3NYECKUMU CBOMCTBAMH

Hemerannuueckue marepuaiisl (IJacTMacChl, KEpaMUYECKHE
MaTepHalibl, CTEKIO, PE3UHOBBIE U JP.).

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




4. CTpyKTYypa ¥ coaepkanue JTUCHUUILIUHBI (YueOHOro Kypca) «MarepuajaoBenenue u TKM-1,2» .

Kypec uzyuenus 2

Pazpen, ITonpaznen, Tema Bunpl yueOHOM paboThI Heobxomumeie Dopmbl Pexomengyemas
MOJYITb KonTakTtHas pabora CamocrosrensHas MaTepHatbHO- TEKYIIEro JUTeparypa
(B yacax) pabora TEXHHYECKHE KOHTPOJIS (Ne)
BCETO g dopmbl (hopMeI pecypcel (HanmeHOBaHME
) MPOBEICHUS OpraHu3aIin OLIEHOYHOT'0
:E JIEKIUH, cpezncTBa)
% | x| 2 71a00paTOPHBIX, CaMOCTOSATEIBHON
= i % E MPaKTHYECKUX § paboThI
S| 2| 8| % | sauaruii, MeTOABI 8
é % E § o0y4eHus, m
e a g peanusyromue
S| F | m [IPUMEHSIEM YO
: 00pazoBaTENbHYHO
M TEXHOJIOTHIO
Kpucrammaeckoe ATOMHO- 2 + Jlexuus-Oecena ¢ 20 Nsyuenue cretr. Jlexumonnas [11,[3]
CTpPOEHHE TBEPABIX KPUCTAJUTNYECKOE METOIOM JHUTEPATYPHI. ayAUTOpHs
tein. Jledekrs CTPOEHHE TBEPIBIX o0yuyeHus — Menuaobecneuenue
KPHUCTAJUINYECKOTO TeJ, OCHOBHBIE MO3TOBOH IITYpM
CTPOCHHSL. CBO#CTBa 2 10 | Usyuenne cret. Ortuer 10 Teme [11.[2]
KPHCTAJIIOB, THIIBI JUTEPATYpPHI. MPaKTUYECKOT O
cBszeit Odopmienue 3aHATHS.
OoTYyeTa MO IPAaKT. Tect
3aHSTHIO.
W3MeHeHue CBOMCTB MexaHuuecKue 2 50 U3zyuenne CrerannsupoBaHHas Ortuer 110 [1].[2]
METaJUIOB ¥ CIUIaBOB CBOWCTBA M UX MarepHaa 1o nTaboparopust nabopaTopHOi
6e3 (ha3oBbIX XapaKTePUCTHKH METOANIECKIM pabore.
MIpeBpaIeHAH. mocoOmsIM. Tecr.
Teopernueckue
ocHoBEI OM/I.
TepMOIMHAMUYECKHE ®a3kbl B CIUIABAX. 2 + Jlexuus-6ecena ¢ 40 Usydenne crer. Jlexumonnas [11.[2]
OCHOBBI (ha30BBIX OCHOBHBIE THITBI METOIOM JHUTEPATYPHI. ayIUTOpHs
TIpeBpaIleHAN. JarpaMm o0yueHHs — Mennaobecnieuenne
Kpucrannuzauus COCTOSIHUSL. MO3TOBOH IITYpM
CIIaBOB.




Texnonorun

MOJTyYEHHS
MOHOKPHCTAJIIIOB,
HaHO- ¥ aMOP(HBIX
MaTepHaJIOB.
JNuarpamMma MUKPOCKOITHYECKHI 30 | Usyuenwe cren. | Crenuaan3upoBaHHAs Ortuer 10 [11,[3]
cocrosinus «XKeneso- | anamu3.CTpykTypa JIUTEPaTypHI. naboparopust nabopaTopHoOn
yraepoay». Biusaue cTayei B Odopmitenne pabore.
XMUMHUYECKOTO PaBHOBECHOM OTYeTa MO JI.P. Tecr
cocTaBa Ha COCTOSTHHH.
CTPYKTYpY U
CBOICTBA CcTasiel U
YYTYHOB.
TexHomorus
MOIU(DHUITIPOBAHHS.
Teopus u npakTuka 3akanka U OTILyCK Jlexuus ¢ 40 | U3yuenwue cremn. JlexunonHast
TepMH‘IeCKOﬁ n yFJTepOJlI/ICTLIX HUCIIOJIB30BAHUEM HI/ITepaTypI)I. ay}II/ITOpI/IH
XUMHKO- crajei. NPE3EeHTAIIMOHHOTO Menuaobecnieuenne
TEPMUUECKON Marepuaa.
00paboTKa CIIIABOB. 24 Usyuenue Crernpann3npoBaHHas Ortuer 1o [11.[3]
MaTepuaa 1o naboparopust nabopaTopHon
METOIMYECKUM paoore.
MOCOOUSIM. Tecr
Odopmienre
OTYeTa MO JI.P.
CrenuanbHble Kraccudukanust u 50 | Wsydenue cmer. Ortuer 110 TeMe [11.[31,[2]
CIUIaBHI, MapKHUpPOBKa JUTEPATYpPHI. MPaKTHYECKOr0
HEMETaJUTNYECKHe 1 KOHCTPYKIMOHHBIX Odopmitenne 3aHATHS.
KOMITO3HUIIOHHBIE MaTepHaioB oT4eTa. Tecr
MaTepHabl.
TexHonoruu ux
TIOJTYYSHHUS 1
00paboTKH.
Hroro: 4 264
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5. Kpurepuu ¥ HOPpMBI TEKYIIEr0 KOHTPOJIS U IPOMEKYTOYHOM aTTeCTALUMN

HaumeHnoBanue yueOHbIX

N YcioBus gonycka Kpurepuu u HOpMBbI OLIEHKHU
MeponpusiTHi oy puTep P 1

Hanuuue otpaboTku W
«3aureHo» - Tect mo J.p. HamucaH He MeHee 4YeM Ha 4 Oaiia, JaHbl NPaBUIIbHBIE OTBETHl Ha 2

oTUeTa
JTaGoparopHbie pabOThI o HabopatobHopEOPOca MPerosaBaTes.
batoTe patop «HE 3a4TEHO» - TECT He HaIMCaH, HET MPaBIIIBHBIX OTBETOB TI0 TEME JTA00OPATOPHOU PabOTHI.

Hannune otpaboTku W
«3auTeHo» - TecT Mo TeMe MPaKTUYECKOTO 3aHATHUS HalucaH He MeHee yeM Ha 4 Oaiia, JaHbl

[IpakTiueckoe 3aHaTHE oTHeTa IpaBWJIbHBIE OTBETHI HA 2 BOIIPOCA MpenoiaBaTesl.
o MIPaKTHYECKOMY]
N, «HE 3aYTEHO» - TECT HE HaIlMCaH, HET MPABUJILHBIX OTBETOB IO TEME NMPAKTUYECKOTO 3aHATHUSI.
dopma npoBeeHUS YcnoBus nomycka Kputepuu u HOpMBbI OLICHKH
MPOMEKYTOUHO I
aTTecTaluu
3auer Hanuuue otpaboTku u oTuera «3aUTEHO» Crynenty npenoctanisiercst TecT u3 30 BOIPOCOB.
M0 TMPaKTHYECKOMY 3aHATHUIO U [Tpu Hamuyuu MpaBUIBHBIX OTBETOB Ha 15 u Oonee
nabopaTopHO padoTe. BOITPOCOB.
«HE 3a4TEHO» [Tpu HaNMMYUKM NpPaBUIBLHBIX OTBETOB MEHEE ueM Ha 15
BOIIPOCOB TECTA.




6. Kpurepnu 1 HOpMBI OLIEHKH KYPCOBBIX padoT (IPOEKTOB)
ITo yue6HOMY KypCy IaHHBIN [TOApa3eIl HE IPEyCMOTPEH

7. llpuMepHasi TEeMAaTHKA NMHMCbMEHHBIX padoT (KypcoBbIX, pedepaToB, KOHTPOJIbHBIX,
pacyeTHO-rpauyecKkux u aAp.)

[lo yueOHOMY KypCy JaHHBIN MOApa3ael He MPEeayCMOTPEH

1. Bompocsl Kk 3Kk3aMeHy (3a4eTy)

Ne Bomnpocsl

1. Twunsl KpUCTATTMYECKUX PEHIETOK U UX OCHOBHBIE XapakTepucTUKU. OCHOBHBIE CBOMCTBA
KPUCTAJUIOB: aHU30TPOIIHSI U TTOTUMOP(PH3M.

2. Twumbl cBsi3eli: MOHHASA, KOBaJICHTHAs, BaH-1ep-Baanbca, Metaumndeckas. MIX 0cOOCHHOCTH | BITUSTHUE

Ha CBOMCTBA KPUCTAJIJIOB.

JledeKThl KpUCTaUTMUECKOTO CTPOSHUS, TeOMETPHIECKas KilacCu(UKAITHsI.

4. Toueunsle nedexTbl. MexaHU3MBbI UX 00pa30BaHUs. 3aBUCUMOCTh PABHOBECHOM KOHIIEHTPAIMH

BAKAHCUH OT TEMIIEPATYPBHI.

Hudbdysus. Mexannuzmel quddy3uu. [lepsolii 1 BTopoit 3akoHb DuKa.

6. Jlucnokamuu. BiausHue MI0THOCTH AMCIOKAIMA HA TPOYHOCTHBIE CBOMCTBA KpucTaiuia. Kpusas
Opnunra. PacyeT TeopeTHYECKON MPOYHOCTH.

7. MexaHu3MBbl TJIaCTHYECKOM nedopmaliuu: CKOJIbXKEHUE, TBOMHIKOBAHNUE, MEXaHU3M TEOPETUUECKON
MPOYHOCTH, MeXaHU3M TU(()Y3HOHHON TTOJI3YUECTH.

8. DkcnepuMeHTaTbHBIC 3aKOHOMEPHOCTH TIIACTHYECKO# AeopMannn. MexaHM4YeCKHue CBOMCTBA U UX
XapaKTEPUCTHUKHU.

9. Jedbopmannonnoe ynpounenue. [Ipupona naknena. Tekcrypa nepopmaruu.

10. JTepopmanusi MOTUKPUCTATUIMYECKUX TEJ1. 3epHOTpaHUYHOE ypouHeHue. 3akoH XoJiuia-Ilerya.

11. Pa3pyuienue Xpyrnkoe u Ba3koe. TeMrepaTypHblii OPOTr XJIaJHOJIOMKOCTH.

12. BiiusHue Temneparypsl Ha CBOICTBa e OpMUPOBAHHOTO MaTepuana. PekpucTtamin3anus 1 ee THUIIBI.

13. TepmoauHamuueckue oCHOBHI (a30BbIX npeBpaieHuil. (Tepmonunamuyeckue noTeHHabl, Ga3oBoe
paBHOBECHE, BTOPOH 3aKOH TEPMOIMHAMUKH. )

14. TlonsaTus cucrema, cruiaB, (aza, KOMIOHEHT, MEXaHUYECKast CMECh.

15. Kpucramnuzanus u ee stansl. Kputruueckuil 3apo/isiin ¥ 3aBUCUMOCTD €r0 Pa3MepoB OT CTEIICHH
MepeOXIIaKACHHUS.

16. 3akoHomepHocTH KpucTamu3anuu. Kpussie Tammana.

17. BniusHue npuMecel Ha MPOIecChl KPUCTAUIU3AINY U PEKOMEHJAINH 110 X HCIOIb30BaHUIO.

18. TexHoOTHUS MOTYYSHUS MOHOKPHCTAJLIOB.

19. TexHomorust NOIy4eHUS aMOPPHBIX U HAHOMATEPHAIIOB.

20. da3wl B crtaBax. TBepapie pacTBOPBI M UX TUIIBI. Y CIIOBUSI HEOTPAHUYEHHOM pacTBOPU MOCTH.

21. TloHATHE XUMUYECKOTO COEAMHEHUS, 0COOCHHOCTH CTPOCHHUSI.

22. Metofp! ocTpoeHus auarpamm coctostuus. [pasuio ¢az ['mb6ca.

23. OcHOBHBIE TUIIBI Tuarpamm coctosiHus. [IpaBuna konoasl. Kpucrannuzamus u
CTPYKTYypOoOOpa3oBaHHE CILIABOB.

24. ]1.c. xxene3o-yraepoa. Pazbl, THHAH, KPUTHIECKHE TOUKH.

25. ]l.c. xene3zo-yriepoa. Kpucramnuszamus u cTpykTypooOpa3oBaHuE CTajei.

26. 3aBUCUMOCTH CBOMCTB CTaJIel OT COJIEp>KaHuUs yriiepoa.

27. ]l.c. xene3o-yriaepoa MeractabunbHas. Kpucranmmsanus u CTpyKTypooOpa3oBaHue OENbIX YyT'YHOB.
O6nacTh MpUMEHEHHUSI.

w

o




28

29.

30.
31.

32.
33.
34.
35.

36.
37.
38.
39.
40.

41.
42.
43.
44,
45.

46.
47.

. H.c. xene3o-yraepon crabunpHas. Kpucrammszamus 1 CTpyKTypooOpa3oBaHHE CEPhIX YyTyHOB.
OO6nacTe NpUMEHEHHUS.

Knaccudukarus cepbix 4yryHoB. CriocoOsI mosrydeHus. BiausHie cTpyKTyphl Ha CBOMCTBA CEPBIX
YYT'yHOB.

TexuooTHsI MOAUPHUIIMPOBAHS JKEIE30YTIACPOAUCTHIX CIUTABOB.

JuarpamMma M30TEpMHYECKOTO MPEBPAICHUs ayCTCHUTA. BiusHue CKOPOCTH OXJIaXAEeHUS Ha
CTPYKTYPY U CBOWCTBA CTAJICH.

MapTeHCuTHOE MPEeBPALLEHUE: OCHOBHbIE OCOOCHHOCTH, KUHETHKA.

TO: xnaccuduxanmsi, OCHOBHBIEC TEXHOJOTUICCKHE ITAPAMETPBI

3akanka: Ha3HaueHue, BUAbl. CTPYKTypa 3aKajJ€HHBIX CTajeH.

Paznuune cBOMCTB MPOAYKTOB 3aKAJIKK M OTITyCKa (TUTACTHHYATHIX U 3€PHUCTBIX CTPYKTYp). beltnur,
€ro pa3HOBUIHOCTH.

[IpeBpanienus npu OTIIyCKe.

Buapl oTycka, nx Ha3Hau€HUE, CTPYKTYpa M Pa3IMUUsl B CBOMCTBAX OTITYIICHHBIX CTaJCH.
Orxur 1 u 2 pona. TexHoJIOTMUECKHE MapaMeTPhl U HA3HAYEHUE OCHOBHBIX BUIOB OTXKHTa.
Bnusinue nerupyrommx 3J1€MeHTOB Ha MOJIMMOP(U3M Keresa.

JlerupoBaHHbBIE CTAIH, UX KJIACCU(UKAIIUS TIO CTPYKTYpE B pABHOBECHOM M HOPMAIM30BAHHOM
COCTOSTHUSIX

BrusiHue erupyrommx 3JeMEeHTOB Ha KpUTHIECKHE TOUYKH (ha30BBIX MPEBPAIICHUN U
TexHoJornyeckue napamerpsl TO.

OcnoBHEbIe BUAL XTO: 0cOOCHHOCTH, Ha3HAYECHHE.

Cnennanbabie ctanu. OCOOEHHOCTH CTPOEHUS, CBOMCTBA, 00JaCTh TPUMEHEHHUSI.

[{BeTHBIE cr1aBbl. OCOOEHHOCTH CTPOCHUS U TEXHOJOTUH 00pabOTKH, CBOMCTBA, 00JIaCTh
MIPUMEHEHHUS

Hemerammuyeckue marepuansl (IU1acTMacchl, pe3uHbl, cTekina) OCOOEHHOCTH CTPOEHHsI, CBOMCTBA,
00J1aCTh MPUMEHEHHSI.

Kommnosurmonnsie Marepuanbl. OCOOEHHOCTH CTPOCHHS, CBOWCTBA, 00JIACTh MPUMEHEHUS
Knaccudukanus u MapKupoBKa KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB
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8. ®dDoHa oOLEHOYHBIX

CPeACTB JJsl TNPOBEJCHUS] TPOMeEKYTOYHOM
aTrecTaluy 00y4arOUIUXCH M0 JUCHUILIHHE

8.1. ITacopTt poHIa OLIEHOYHBIX CPEACTB

Kon
Ne KonTposmmpyembie pa3aeibl KOHTPOJIMPYeMOil HaumeHoBanue
n/n (TeMbl) AMCUUINIMHBI KOMIIeTeHI MU (M1 OLICHOYHOI'0 CPeACTBA
ee 4yacTH)
1 Kpucrannumueckoe ctpoeHue JlaboparopHsble u
TBepbIX Tes. Da3oBbie MpaKTUYECKUe paboTHI,
MPEBpAIEHUS B METAIUTHYECKIX OK-5,IIK-1, 2,22 | opopmiieHune pe3yinbTaToB,
CIuIaBax (bopMynupoOBKa BHIBOJIOB,
TECTUPOBAHUE
2 MexaHu4eckue CBOMCTBA JlabopaTtopHbie u
MarepuaioB. MexaHU3MBbI OK-5. [IK-1 2. | TPaKTHHeCcKue paboThI,
pa3pylieHus. 22’ "7 | opopmieHHE pe3ynbTATOB,
(hopMyIHUpPOBKa BHIBOIOB,
TECTUPOBAHUE
3 Tepmuueckas oO6paboTka JlaboparopHusble u
METaJIJIOB U CILJIaBOB. MIPaKTUYECKHUE pabOTHI,
OK-5, I1K-1, 2, | odbopmiieHHE PE3yNIHTATOB,
22 (hopMyIUPOBKA BHIBOJIOB,
TECTHUpPOBaHUE,
WHAUBUAYAIbHOE 3aJaHHeE.
4 Merammueckue u JlabopaTopHbie
HEMETAINTNYECKHE MaTepHaIbl. OK-5, [TK-1, 2, MpaKTH4ecKue paboThl,
29 odopMIiIeHHE Pe3yIbTATOB,

dbopMynupoBKa BHIBOJIOB,
TECTUPOBAHUE

8.2. TunoBbie KOHTPOJIbHBIE 32/]aHNS WU HHbIE MATEPHAJIbl, HEO0OX0AUMbIe
JJISl OLEHKU 3HAHUM, YMEHUI, HABBIKOB U (WJIH) ONBITA e TeJbHOCTH,
XapaKTepU3yKIIMNX 3Tanbl (OpMHUPOBAHNUS KOMIIETEHIUI B MPoLiecce 0CBOCHHUS
o0pa3oBaTe/IbHOM MPOTrPaMMBbI

8.2.1. KommiekT 3a1anuii k 1aboparopHoii padore Nel

Tema: «MapkupoBKka KOHCTPYKIHOHHBIX MAaTEPHUAIIOB)

A) ObopMHUTH KOHCTIEKT IO TeM€ JTA00paTOPHOI pabOTHI.

b) Bemonnuts 5

pacmmdpoBaTh MAPKH CILIABOB.

3aJlaHuN

HUTOrOBOI'O

Bapmuanr 1 (41 emie 14 BapuaHTOB TECTOB)

Cr51ne.
V10A
18X2H4MA

TCCTA.

Knaccuduunposarts,

12
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8.2.2. Kommiekr 3axanuii K 1adopaTopHoii padore Ne2

Tema: « TUIBI KPUCTATUIMUECKUX PEIIETOK U UX OCHOBHbBIE XapaKTEPUCTUKH»
A) OpopMuts oTUeT 1O TEME JTAOOPATOPHOI PabOTHI.

b) Beinmonuutsk 3a1anus K 1abopatopHoi padoTe.

1. TInockocTh B KyOMYECKOM KPHUCTAJIJIE OTCEKAET Ha KOOPAMHATHBIX OCSX OTPE3KH,
paBHble a; 2B; c¢. Omnpenenuth Kpuctajajaorpapuueckue HHACKCH ILIOCKOCTH
(hkl)?

2. TloctpoiiTe mpocTpaHCTBEHHOE H300pa)K€HUE TUIOCKOCTEH (Ha mpumepe KyoOa),

uMeronmx Kpuctamiorpadudeckue uamekcel (110); (111); (112); (321); (110);

(111); (111).

OmnpenenuTe CUMBOJ HallpaBiieHUs, poxoasiiero yepes Touku (0, B/3, ¢/3).

[TocTpoiiTe MpOCTpaHCTBEHHOE M300pa)K€HUE CIEAYIOIIMX HalpaBiIeHUN B KyOe

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

[111]; [111];[114];[114];[211];[111]; [211]; [314].

5. TloxacumTaiiTe 4KCIIO aTOMOB B sSiYEHKH U KoopauHannoHHoe uuciio misg OLK u
'K u I'ITY pemeTok.

B w

B) BeinmonHuTs 5 3a1aHU HTOTOBOIO TECTA.
BapuanT 1 (u emme 10 BapuaHTOB TECTOB)

1. K cnoxHBIM KPUCTAJUIMYECKUM PEMIETKAM OTHOCHT ...
1. kpucramMyeckue KyOu4ecKrue peleTKu

2. pemeTku ¢ OOJIBITUM KOJTUYECTBOM aTOMOB

3. pemeTKd, y KOTOPhIX Ha JIOJI0 AJIEMEHTAPHON SYeHKH MPUXOAUTCs Ooliee
OJIHOTO aToma

4. pelieTKd, y KOTOPBHIX Ha JOJIO 3JEMEHTApHOM SYEHKH MPUXOIUTCS OJUH
aToOM

2. Beibepure coorBeTcTBYytoMIMe Xapakrepuctuku st 'K pemerku:
1. a=b=c; a=p=y=90; K=12;k=0,74

2.a=b=c; a#B=7y=90; K=8;k=0,68
3.a=b#c; a=Pf#y;, '=12;k=0,74
4. a=b#c; a=pf#y; K=12;k=0,56

/ 3. Vkaxure o0003HAUEHUS IUIOCKOCTH B
// ﬁ,ff’“f // uHJIekcax Muiuepa .
P yd

1. 1 10)
13

e —

e e
A //




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

4.Yxaxunure Munexcel Musiepa s HanpaBIIeHUS

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

4. [121]

5. CBolcTBO, 3aKitoyarolieecs: B HEOAHOPOJHOCTU CBOMCTB Marepuala B
Pa3TUYHBIX KPUCTAIOTpadUUECKUX HAIIPABICHUX, Ha3bIBACTCH ...
1. n3orponus

2. aHUBOTPOIHUS
3. Tekcrtypa
4. nomumopduzm

8.2.3. KommiekT 3aganuii Kk JadopaTtopHoi padore Ne3

Tema: «OnpeneneHre IJIOTHOCTA JAMCIOKAIMHA METOJAOM  3JIEKTPOHHOM
MHUKPOCKOITH»

A) OpopMuTh OTUET 110 TEME JTAO0PATOPHOU pabOTHI.
b) Beimmonuuts 3a1aHus K 1a00paTopHOM padoTe.

[lomcuntaTh  MWIOTHOCTH  AWCIOKAIMA  PAa3IMYHBIMH  METOJaMU IO
AIEKTPOHHOMUKPOCKOTTUYECKUM (hoTorpadusim.

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

1.9nexkTpoHHas MyllIKa B MUKPOCKOIIE MpeIHa3HAYeHa IS ...
1.60MOapAMpOBKH MMOBEPXHOCTH KAaTOAa
2. GOpMHUPOBaHUS YCKOPEHHOTO MOTOKA JJIEKTPOHOB
3. hoKyCUpPOBKHM TTOTOKA DJIEKTPOHOB
4, 6oMOapAMPOBKHU MTOBEPXHOCTH aHOIA
2. MoMeHT OKOHYaHUs MOIUPOBKU (POJIBIU OMPEAEIISIOT IO ...
1.mosiBeHHIO OTBEPCTUS B (POJIbIE
2.M3MEHEHUIO TOKA B TIOJIMPOBKU
3. mosiBNeHuto O1ecka Gonpru
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4. BpeMEHH MOJTUPOBKH
3. Haunbosnee TOYHO MIOTHOCTH AUCIOKAIIUNA PACCUUTHIBAIOT ...
1.1o stMmkaM TpaBieHHS
2.110 YHUCITy TPAHMII
3.METOJIOM CEKYILIUX
4. METOJIOM MOBTOPHOTO 00X0aa
4. Pazpemaroniyto cnocoOHOCTh MUKPOCKOIA yJIYyYIIALOT ...
1.Mcnonp3ys HOCUTENU CBETa C MaJIO JJIMHOW BOJIHBI
2. UCTIOJNIb3YSl HOCUTEIIU CBETA C OOJIBIION JJTMHOM BOJIHBI
3.1cnoib3yst 60JIee TOHKHE OOBEKTHI
4.yMEHBIIIUB anepTypy
5. Pa3pemaromiasi cnocoOHOCTh npudopa - 370...
1.BenmuuuHa, oOpaTHass HAUMEHBILIEMY PACCTOSIHUIO MEXAY JABYMS TOUYKAMH,
BOCIIPUHUMAEMBIMU OT/ICIHHO
2.HavMEHbIIIee PACCTOSHUE MEXKY OT/ACNIbHBIMU O0OBEKTAMHU
3.BeJIMYMHA yyacTka 00pasiia, BUAUMOIO B Mpudope
4 BenuyuHA, TPOMOPIMOHATBEHAST HAWMEHBIIEMY PACCTOSIHUIO MEXIY
OTJICJIbHBIMU O0BEKTaMU

8.2.4. KommieKkT 3alaHUil K NPAKTHYECKOMY 3aHSTHIO.

Tema: «Kpucramimueckoe  cTpoeHHME  TBEepABIX Tel W JAehEeKThl
KPUCTALITUYECKOTO CTPOSHUS»

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

1. ledexThl, TepMOAMHAMUYECKH BBITOJHBIC JUIsI KpUCTAJLIA:
1. makyHsI

2. BaKaHCH

3. aucioKauuu
4. rpaHULbI

2. YKa)KI/IT\e/ dbopMyITy, OMUCHIBAIONTYIO TIepBbIN 3aK0H Duka:
1. h=2~Dt

h 2

2.
JDT

3. I=-Dxéc/ox

4. 1=-Dxaoclét

3. KpaeBoii qucnokarueit Ha3piBaeTCs 007aCTh ...

1. uckaxeHuil KprucTajuia BOKPYT Kpasi TpPaHULbI 3€pHA

2. UCKa)XEHMs KpUCTajia BOKPYT Kpasi SKCTPAILIOCKOCTH

3. pacTsKeHUs B KpUcTalie, OOyCIOBICHHYIO HATMYUEM DKCTPAITIOCKOCTH

4. cxxaTusl B KpUCTaJIe, 00YCIOBIEHHYIO HAJIMYUEM 3KCTPAIJIOCKOCTH

4. O6bemMHbIe AedeKThl KPUCTAILUTUYECKOTO CTPOCHHUS:

15



1. nuciokanuu, HenoYKu MeXy3€eIbHbIX aTOMOB

2. BaKaHCUU, MEXY3€JIbHbIE aTOMbI, IPUMECHBIE ATOMBI

3. opbI, TPEUIUHBI, OJIOKH

4. rpaHuIIbl 3€peH, IPaHULIbl (a3, FPAHULIbI OJIOKOB

5. bonpmas pa3HMiIa MeXIy TEOPETUYECKOM M pealbHOW MPOYHOCTHIO
KPUCTAIJIOB OOBSACHSIETCS HAJIMYMEM B KpUCTaJUIaX. ..

1. rpanun 3epen

2. nucnoKauun

3. BakaHCHI1

4. NpUMECHBIX aTOMOB

8.2.5. Kommiekr 3axaHuii Kk 1adoparopHoii padore Ne4
Tema: «Makpo 1 MUKPOCKOIIMYECKUI aHAJIU3 CIIJIAaBOB»
A) OpopMuts oTUET 1O TEME JTAOOPATOPHOU PabOTHI.

b) Beimonuutsk 3amanust K 1abopatopHoit padoTe.

1. IIpuroroButh Makponumd. BeisiBUTE Ha Makpouutude aedeKThl, HapyIIarIme
CIUIOIIHOCTh MeETalljia, JIMKBalMIO cepbl U (Qocdopa, CTPOCHHE JHUTOM CTajw,
BOJIOKHUCTYIO CTPYKTYPY U T.J. U 3apUCOBATH UX.
2.Kpatko onucath METOAMKY MPUTOTOBIEHHS MUKpOILTHdA.
3.WccnenoBath MUKPOCTPYKTYPY CTalud WM 4YyryHa JO0 M TIOCJIE€ TpaBJICHUS.
3apucoBaTh HAOMIOAEMYI0 MUKPOCTPYKTYPY CTald WX YyryHa

b) BeinmonHuTh 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (u emme 10 BapuaHTOB TECTOB)
1.MukpocTpyKTypa CIjiaBoB —3To..
1. Tun KpUCTAIITMYECKOTO CTPOCHUS
2. 3epHa WU KPUCTAIUIUTHI, BAAUMBIE B ONTUYECKHIT MUKPOCKO HpH
yBenuueHuu 100-500pas.
3. CtpykTtypa nedexroB KP, Bumumas B 371€KTpOHHBI MHUKPOCKOIL.
4. CtpoeHue criaBa, BUANMOE IIpH yBennueHuu B 10 pas.
2.YKaKATEe TPaBWIBHYIO TOCIEAOBATEIIBHOCTh ONEpaluid TpPH HM3TOTOBICHUHU
MUKponutuda.
1. Beipeska
2. TpaBneHue
3. lmudoBanue
4. ITonupoBaHue
3.Meron baymana npennasHadeH Jyisl. ..
1. BBISIBJIEHUSI MAKPOCTPYKTYPHI JIUTOU CTAIIH
2. BBIBJICHUS paclpeAeieHUs] HEeMETANTMYECKUX BKITFOUCHUI
3.BBISBIICHUS HEOJHOPOTHOCTH pacmpe/ieseHus (JIMKBAIUN) CEPhI
4.BBISIBIICHUSI TPAHUIL 3€PEH
4 TTonupoBanue MUKpouuinuda npoBOAsT C LEIbIO. ..
1. yctpaHnenus u300pa>keHusi TOBEPXHOCTH
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2. BBISIBIICHUS TPaHUI] 3€PEH

3. BBIABIICHUS MaKpoAePEKTOB

4.BBISBIIEHUS HEOAHOPOIHOCTH pacnpeeneHus (Jukpaun) gocdopa

5. Pazpemaromias cnocoOHOCTh MUKPOCKOIIA- 3TO. ..

1.BennunHa, 0OpaTHAas HAUMEHBIIEMY PACCTOSHHUIO MEXIY JBYMS TOUKAMH,
BOCTIPUHUMAEMBIMU OTJEIBHO
2. HAUMEHBIIEE PACCTOSHUE MEXAY OT/IETbHO HAOII0JaeMbIMU O0BEKTaMU
3.BeNIMYMHA yyacTka 00pasiia, BUAUMOIO B Mpudope
4.BenMYMHA, MPOIMOPIMOHATBFHAS HAWUMEHBIIEMY PACCTOSHUIO MEXAY IBYMS
TOYKaMH, BOCTIPUHUMAEMBIMU OTEIHHO.

8.2.6. Kommiekr 3axanuii k sadoparopHoii padore NeS

Tema: «Mexannueckue CBOMCTBA KOHCTPYKINOHHBIX MaTCpUaJIOB.
OHpCIICJICHI/Ie MCXaHUYCCKUX XaPAKTCPUCTUK ITPOUYHOCTH U IIIIACTUIHOCTU. »

A) OpopMuth OoTUET 110 TEME JTAOOPATOPHOU PabOTHI.
b) Beimonuutsk 3amanus K 1abopaTopHOi padoTe.

1.3apucoBarh JaHHYIO BAapUAaHTOM KpPHUBYIO pAacCTSIKEHUS B KOOpAMHATax
«ycwine F - yJuImHEeHUE A¢» U BBIIOJIHUTH CIIELYIOLIEE:

2. mpeoOpa3zoBaTb B JAMarpaMMy C OTHOCHTEIBHBIMM KOOPIMHATAMHU
«HANPSKEHUE ¢- OTHOCUTENbHAS AeopManus ¢ »;

3. mo nmpeoOpa3oBaHHON IUarpaMMe OIPENENIUTh CIEAYIOUINEe MEXaHUUECKUE
CBOMCTBA: E - MOAYJb YHIPYIOCTH, O7 MU O,, - NPEIe] TEKY4eCTH, Oy - Hpee
IPOYHOCTH, § - OTHOCHUTENIBHOE YIUIMHEHUE, a -CTaTHYECKYH0 BS3KOCTh, D-Momyinb
IUIACTUYHOCTH.

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

BapuanT 1 (1 emte 10 BapuaHTOB TECTOB)
1. Ykaxurte BIUsgHHE IPUMECEN Ha MEXaHHUYECKUE CBOMCTBA KpUCTAILIa TIPH
IUIACTUYECKON AepopMaluu:

1. cHmXaIT NCXOIHYIO IMTPOYHOCTD U IMOBBIMAIOT IIJIACTUYHOCTD
2. YBCIINYUBAIOT HCXOAHYTIO ITPOYHOCTDh U CHUKAIOT IIJIACTUYHOCTD

3. NPOYHOCTH U TJIACTUYHOCTH HE U3MEHSETCS
4. TOBBIIAIOT TPOYHOCTH U MIACTUYHOCTD
2. IIpenenom BBIHOCIMBOCTH HA3bIBAIOT. ..

| .HanpsikeHue, Mpu KOTOPOM MaTepHall BbIAECPKUBAET 3aJaHHOE YHUCIO IIUKIOB

Harpy>KeHus

2. HampsKEHUe, MpPU KOTOPOM MaTepuall BbIIECPKUBAET HEOTPAHUUYEHHOE YHUCIO

IIUKJIOB HATPY>KECHUS
3. HampspKeHHe, MO0 IOCTUKEHHUE KOTOPOro MPOUCXOIUT pa3pylIeHUE

4. HanpspKEHUE, NpU KOTOPOM MAaTepuall BBIACPKUBACT MUHUMAIBHOE YHUCIO

LHKJIOB HATPYKEHHUS

3.Ilpu ucneiTaHuKM Ha pacTsHKEHHE O0Opasel] Harpy3wiv J0 HaIpsiKeHUs G1, MOCIe
Yero Harpy3kKy CHsUIM. BenWuumHa OTHOCHUTENBHOIO YJJWHEHUs oOpasna (puc.)

COCTaBJIACT.

1. 20% 2. 8% 3. 4% 4. 2%
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4. TBepnocth 1o BpHHeﬂJﬁo YCIIOBHO 0003HaYyaeTCs:
1. HRC 2. HRB 3.HB 4. HV

5. BriGepute npaBUIIbHYIO TTOCJIEIOBATEIBHOCTH IO BO3PACTAHUIO BEJTUYUH .
1. oB; o1; O
2.071; o, OB
3. omm; OT; OB
4. omm; oB; OT

8.2.7. KommiekT 3aganuii Kk JjadopaTtopHoii padbore Ne6
Tema: «/cribITaHNsT MaTEepUaIOB Ha TBEPIOCTH»

A) OpopMuTh OTUET 110 TEME JTAOOPATOPHOU PabOTHI.

b) Beimmonuuts 3aaHus K 1a00paTopHO paboTe.

1.JI71s1 mpenoskeHHBIX MapOK CIUTABOB MOI00paTh METO/I U3MEPEHUS TBEPIOCTH.
2.13mepuTth TBEPAOCTH 00PA3IIOB.
3.IlepeBecTr mosiyuyeHHbIE 3HaueHHs TBepAaocTd B HB. PaccumTaTh mpo4HOCTH MO
bpuneinto.

B) Beinonuuts 5 3agaHuii KTOrOBOrO TECTA.

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

1. cmtocoO6HOCTH BO3BpAIaTh MEpBOHAYATIBHBIC (POPMY U pa3Mephl MOCIE CHATHUS

Harpy3KH

2. crmocOOHOCTH IPOTUBOCTOSITH BHEAPEHHUIO APYTOTO OOJIee TBEPAOTO Teja

3. cOoCOOHOCTh MPOTUBOCTOSITH AUHAMUUYECKUM HAarpy3kam

4. cnocOOHOCTBH COXPaHATh OCTATOUHYIO Ae(OPMAIMIO MOCIIE CHITHUSI HArPY3KH
2. OnpenenuTe COOTBETCTBHE YCIOBHBIX 0003HAUECHWN MEXAaHHMYECKHUM CBOMCTBAM
MaTepHayoB:

l.og 1. TBepOOCTH

2.8% 2. IJIaCTUYHOCTh
3.HB 3. ynapHasi BA3KOCTh
4 KCT 4. IpOYHOCTH
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3. Meton PokBesia npenHa3zHaueH Jj1sl U3MEPEHUST TBEPIOCTH. . .
1. Msrkux maTepuaion
2. TBepabIX MaTepUaIoB
3. TloBEpXHOCTHBIX CIIOEB
4. Y MATKUX U TBEPABIX MAaTEPHUAJIOB.
4.YkaxxnTe MaKCUMaJIbHOE YCHIINE IIPU U3MEPEHUH TBEPIOCTH 10 Bukkepcy.
1. 3000kr
2. 150 kr
3.100 kr
4. 500r
5. MuKkpoTBep10CTh 0003HAaYaETCH. . .
1.HB
2. Hu
3. HRC
4. HV

8.2.8. Kommiekr 3axanuii k 1adoparopHoii padore Ne7
Tema: «Onpenenenue yrapHoi BA3KOCTH MaTEPUATIOB»
A) OpopMuTh OTUET 110 TEME JTAOOPATOPHOU pabOTHI.

b) BeimonuuTh 3a1aHus K 1ab0paTopHOi paboTe.

1.IlpoBectT  ynapHble HCHBITAHWS Ha M3THO OOPA3IOB CTAIM TPHU Pa3IHUUHBIX
TEMIIEpaTypax.
2.PaccunTaTh 3HaUCHHUE yAapHOU BA3KOCTH MaTepuara.
3.IloctpouTts rpaduk TEMIEpaTypHOM 3aBUCUMOCTH YAAPHOU BA3KOCTH MCCIICTIyEeMOM
CTaJH.
OrnpenenuTs TeEMIIEpAaTyPHBIN HOPOT XJIaJHOJIOMKOCTH.
B) Beinonuuts 5 3a1aHuii UTOTOBOTO TECTA.

Bapuant 1 (1 emie 11 BapuaHTOB TECTOB)
1. XJ1aTHOJIOMKOCTBIO Ha3bIBAIOT:
1.YMenbleHue npeaena NpoYHOCTH IPU NOHUKEHUU TEMIIEPATYPBI
2.YMmenbiienne  Kod(pduimeHTa JAUHAMUYECKONW BA3KOCTH TIPH  TOHIKEHUU
TEMIIEPATYPBI
3.YMenbiieHrne GU3NIECKOTo Mpe/iesa TeKydeCT! MPH MOHIKEHUH  TeMIEpaTyphl
4.YBenuyeHue npejena IpouYHOCTH MPU MOHUKEHUU TeMIEPATYPhl
2. VYnapnas Bsazkocte KCUompeaenser:
1. YnenbHyto paboTy 3apOKJI€HUS U PACIIPOCTPAHECHUS TPEIIHHBI.
2. YenbHyt0 paboTy pacrnpoCTpaHEHUsI TPEUIUHBI.
3. PaGoty pazpymieHust mpu TMHAMHYECKUX Harpy3Kax.
4. PaboTy macTuyeckou negopMaiiuu npu AMHAMAYECKUX Harpy3Kax.

3. Tsp — 3T0 TEeMnepaTypa UCIIBITAHUIA:
1. T=50°C
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2. npu kotopoit KCU = 0,5 MIx / m?
3. npu koTopoit HabmogaeTcss 50% BsI3KOM cocTaBAOLIEH B M3JIoMe o0Opasia
4.T = -50°C
4. Onpenenute GpakTopbl, KOTOPbIE CABUTAIOT MOPOT XJIaJHOIOMKOCTH U3
MOJIOKEHHUsI ] B OJIOKEHNE?L :

naz

>
l.ymeHbIIEHHE pa3Mepa 3epHa

2.TOBBIILIEHUE YUCTOTHI CIUIaBa
3.yBeIMUYEHUE COACPKaHUS TpUMeEce
4. yBenmmueHue pa3mepa 3epHa

5. YKaxuTe NpU3HAKU BSA3KOTO pa3pyLICHUS:

l.0TCyTCTBHE «IIEHKN» Ha 00pasIe

2. KpUCTAJUTMYECKHUI U3JI0M

3. BBICOKasi CKOPOCTh PaCIpOCTPAHEHUS TPEIUHBI
4. yane4yHbI U3JI0M

8.2.9. KommiekT 3ajaHuii K NPAKTHYECKOMY 3aHATHIO.
Tema: «AHanu3 xapakrepa pa3pylI€HUs METAIOB U CILIABOB.»
A) OpopMHTH OTUET 110 TEME MPAKTHIECCKOTO 3aHATHSI. .

b) BhInoaHUTE TpaKTUYECKUE 3aJaHuUsl.

1.ITpoBectn wuaeHTHPUKANNUIO H3IOMOB (YCTAHOBHTH BHJ H3JIOMOB) M3 Habopa
M3JIOMOB METAINTMYECKUX MaTepuaioB. PaccopTupoBaTh U3JIOMBI IO BUJAM.
2.3aMepUTh OTHOCUTEIBHOE CYKEHHE O0pa3loB y MOBEPXHOCTU XPYIKUX U BI3KUX
M3JIOMOB.
3. 3aMepuTh JJIMHY YCTaJOCTHBIX 30H Ha MOBEPXHOCTHU YCTAJIOCTHBIX H3JIOMOB.
3apucoBaTh U3JIOM U 0003HAYUTH 30HBI HA YEPTEKE.
B) Beinonuuts 4 3agaHusi UTOrOBOTO TECTA.

Bapuant 1 (1 enie 8 BapaHTOB TECTOB)
1.®pakTorpaduueckuii aHaIU3 MO3BOJISET ONPEAETUTH:
1. mmommaak BA3KOM COCTABIISAIONICH B M3JI0ME o0Opasia.
2. yIapHYIO BSI3KOCTh CIlIaBa
3. yCTaJOCTHBIE XapaKTEPUCTUKH CIIJIaBa
4. TBEpOOCTH
2.YKaXuTe NPU3HAKU BA3KOr0 pPa3pylLICHUS:
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1.00pa3oBaHue «IIelKu» Ha 00pasie
2. KpUCTAJUIMYECKUI U3JIOM
3. BBICOKAsi CKOPOCTh PaCIpOCTPAHEHUS TPEIUHBI
4. yane4yHbld U3JI0M
3.Ykaxure (hakTopbl, KOTOPbIE ONpPENENSAIOT XPYNKOEe pa3pylleHre, Kak Haubosee
OIIaCHOE:
1. KpucTAININYECKUI U3JIOM
2. HU3Kasl CKOPOCTh PacpOCTPaHEHUs TPEILIUHbI
3. OTCYTCTBUE 3HAYUTEIBHON MPEeABAPUTENILHON AehopMaliu
4. BbICOKasi CKOPOCTb PacIpOCTPaHEHUS TPEIIUHbI
4.Yxaxute BUJ pa3pylIeHUs, TP KOTOPOM Ha MOBEPXHOCTHU M3JI0Ma HAOIIOAI0T 3
30HBI:
30Ha CTAOMJIBHOTO POCTA TPEIIMHBI; 30HA YCKOPEHHOT'O Pa3BUTHS; 30HA J0JI0MA.
1.Bsi3KO€ paspylieHue
2. yCTAJIOCTHOE pa3pylICHUE
3. XpyInKoe pa3pylieHue
4. YaCTUYHO BA3KOE, YACTUYHO XPYIKOE

8.2.10. KommuiekT 3a1aHuii k J1abopaTopHoii padote Ne§

Tema: «BnusHue XOJOAHOW IUIACTUYECKOW nedopMariiu W TeMIepaTypbl
PEKPUCTAIIIM3ALMU HAa CTPYKTYPY U CBOMCTBA CIIABOB»

A) OpopMuTh OTUET 110 TEME JTAOOPATOPHOU PabOTHI.
b) BeimonuuTh 3a1aHus K 1abopaTopHOi paboTe.

1.M3meputh TONMIIMHY W TBEPAOCTh NehOpPMUPOBAHHBIX 00pa3noB. Paccunrarh
cTeneHb rmacTuueckor aedopmarmu. [loctpouts rpaduk 3aBUCUMOCTH TBEPAOCTH
OT CTeTIeHH JedopMaIuy.

2PaccunTath  TeMIEpaTypHbIA MOPOT pEeKpUcCTALIM3auu s meau. I[IpoBectu
PEKPUCTATUIM3ALUOHHBIN OTKUT U OTABIX.

3.M3meputh TBEpAOCTh OTOAOKEHHBIX 00pa3ioB. [loctpouts rpaduku 3aBUCUMOCTH

TBEPJIOCTH OT CTETIEHH Je(OopMAaIIiH ITOCIE OTJbIXa U PEKPUCTAIITH3AIUH.

B) Beinonuuts 5 3agaHuii KTOrOBOrO TECTA.

Bapuant 1 (1 emie 10 BapuaHTOB TECTOB)
1. Kputnueckoii creneHpto neopmaruu Juisi peKpUCTaUTM3aIMOHHBIX TPOIECCOB
Ha3bIBACTCH..

l.cremenp nmedopmaruu, TPUBOASIIASI TIOCHe HarpeBa AedOpPMHPOBAHHOTO
Marepuana K THTAaHTCKOMY POCTY 3€pHa
2.creneHb AedopMaldy, MPU KOTOPOM AOCTUraeTcsi HauOOJblIas BO3MOXKHAas
TUIOTHOCTH 1€(PEKTOB KPUCTATUTHUECKON CTPYKTYPHI
3. MUHUMAaJbHas CTENeHb jAchopManuu, TpPU KOTOPOM 3amac BI3KOCTH
MaTepuanga CTAHOBUTCS PABHBIM HYIIIO
4. MUHUMAJbHAsI CTeNEeHb JAedopMaluy, TP KOTOPOH pEeKPUCTANIN3ALMOHHbIC

MPOLECCHI HE BBI3BIBAIOT POCTA 3€PEH

22



2.0TapIX -3TO rpyIIa SABIEHUN, TPOUCXOIAIINX PU HArpeBe Ae(OPMHUPOBAHHOTO
METaJlJIa ¥ OXBATBHIBAIOIINX. ..

1. mporecchl 3apOXKACHNUS U POCTA HOBBIX 3€PEH C MEHBIINM KOJIHMYECTBOM
ne(EeKTOB CTPOCHHUS

2. mpoiecchl oOpa3oBaHus CyO3epeH ¢ MaJjoyIVIOBBIMH T'paHUIAMU,
BO3HUKAIOUIUMU IIPU CKOJIbKEHUHU U NIEPENOI3aHUH TUCTOKAUI
3.M3MEHEHUSI TOHKOW CTPYKTYpbI (TJIaBHBIM 00pa30M YMEHbIIEHHUE KOJUYECTBA
TOYEUYHBIX A€(PEKTOB)
4. mporeccsl n3MeHeHUs1 (GOpMBbI U pa3Mepa 3epeH

3.YkaxuTe TeMIiepaTypHbIii HHTEPBAJ XOJ0AHOW 00OpaOOTKH CIIJIABOB:

1. Toop=Tun
2. 0,4 Tui<Top<Tun
3. T06p<< O,4Tm
4, T06p< T50
4. YKaXuTe BHEIIHHUE MPU3HAKU TIPOLIECCOB NMEPBUYHON PEKPUCTATIIA3ZAINY |
1.ykpyrnHeHue 3epHa
2. U3MeNbYeHNe 3epHa
3. u3MeHeHue GOpMbI 3epHa 10 PABHOOCHOM

4. OTCyTCTBYIOT
5. BwxyIei cuioi nmporecca coOupaTeIbHON PEKPUCTATITU3AINH SBIISICTCS:

l.yMeHbIIIeHUE TUIOTHOCTH TUCITOKAIIUI
2. yMEHBIIIEHHE CYMMapHO BEJIIMYUHBI TOBEPXHOCTHON YHEPTUU
3.yMEHBIIIEHUE CYMMapHOM  BEJMYMHBI  DHEPrUH, 3a CUYET CHIDKEHUS

OCTaTOYHBIX HANPSIKCHUN
4. yBeJIMUEHHE MIOTHOCTU JUCIOKALIHI

8.2.11. KommuiekT 3agaHuii k 1abopaTopHoi padore Ne9

Tema: «TepMuueckuil aHaIU3 CILIABOB»
A) OdbopmuTh OTYET MO TeME JTabOPaTOPHOU PaObOTHI.

b) BeimonauTh 3aganus k JabopaTopHoii padorte.
1.3adukcupoBaTh TEMIIEPATYPHI CILIABOB MPHU OXJIAKIACHUH yepe3 Kaxabie 30 cex.

2.HOCTpOI/ITI> TCPMHUYCCKNC KPHUBLIC OXJIAXKACHUA CIINIABOB U OIIPCACIINTD KPUTHYCCKHC

TOUYKH (Pa30BBIX MPEBPAIICHUH.
3.IlocTtpouth AMarpaMMmy COCTOSIHHUS «OJIOBO-IIMHK», VYKa3aTh Ha3BaHUS JIMHHUMA

nuarpaMMbl U (a30BbI€ MPEBPAIICHUS, COOTBETCTBYIOIINE JTUHUSAM JUATPaMMBbI.
B) Beinonuuts 5 3agaHuii KTOrOBOTO TECTA.

BapuanTt 1 (1 enie 10 BapuaHTOB TECTOB)
1.HazoBuTe TUI cijlaBa, KOTOPOMY XapaKTepHa JaHHAsl KPUCTAJUIMUECKas pelieTka

1. TBepaplil pacTBOp BHEAPEHHUS.
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2. TBepaplii pacTBOP 3aMEILIECHMUS.
3. XUMHUYECKOE COETMHEHHE.
4. Mexanndeckast CMECh.

O -korMroHeHm A
@ -«xomroHeHT B

2.KpuTtrueckum 3apo/IblilieM Ha3bIBaeTCs
1. 3apoablin TBep10# azbl
2. TaKOM 3apOo/bIlI, POCT KOTOPOT'O COMPOBOK/IAETCS MOBBIILICHUEM SHEPTUU
['u60ca.
3. 3apoblIll CTIOCOOHBIN K POCTY.
4.KpUcCTaJUTMUECKas YaCTUIIA IPUMECH.
3.IlpaBuno a3 uMeeT BUL ......

1.C = K+®-1.
2.C=0+K+1
3.C = d-K+1
4.C = K-d+1

4.Ha pucyHke mpe/icTaBleHa JuarpaMmma ......

T
K F

C E A% |
- g \;/“a
i |

a
2 : 4 EmEn

1.O1HOKOMIIOHEHTHASA

2.C XMUMUYECKUM COEITMHEHUEM.

3.C oTCyTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.

4.C orpaHM4€HHON PACTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU
5. IBmxyten cuioi mpoiecca pazoBOro nepexoia SBiIseTcs

l.creneHs NEPEOXIAKIACHUSA CUCTEMBI.

2.pa3Mep KPUTHIECKOTO 3apO/IbIIIa HOBOH (ha3bl.

3.Temrieparypa CUCTEMBI.
4.pa3HOCTh TEPMOJUHAMUYECKUX MTOTSHITNAIOB (ha3.

8.2.12. KommiekT 3agaHuii Kk 1adopaTopHoii padore Nel(

Tema: «AHanu3 grarpaMm COCTOSIHHS JIByX KOMIIOHEHTHBIX CHCTEM»
A) BeinomHUTh MHAWBUAYAIBHOE 3aJJaHUE K Ja00OpaTOpHOM pabdoTe.
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3apucoBaTh, coOmroaas MaciuTad, AaHHYIO BapUaHTOM JAHarpaMMy COCTOSHUSL U

BBINIOJIHUTD CIIEAYIOIIEE:

a) YCTAaHOBUTH THI TAHHOW AUAarpaMMbl;

0) ompenenuTh CTPYKTYpHBIM U (a30BbI cOCcTaB Bcex oOJacTel W OTpa3uTh

€ro COOTBETCTBYIOIIMMH OYKBEHHBIMH 0003HAUEHUSIMU Ha AUarpaMMme;

B) OIPEJENUTD MOJ0KEHUE CIIJIaBa, JAHHOIO BAPUAHTOM, Ha AHMarpaMMe COCTOSHMUS,

I') ONpPENEIUTh YUCIO CTeNeHed cBOOOABI CIUIaBa B €ro KPUTUYECKHX TOYKAX HUB

TEMIIEpaTypHbIX HMHTEpBAJIaX MEXIYy KPUTHUYECKMMHU TOYKaMU MO NpaBuily ¢a3

['nb0ca © MOCTPOUTH KpPHUBYIO OXJAXIEHUS OTOro CIUlaBa B KOOpAMHATaX

TeMIeparypa-Bpems;

1) ONpeAeNuTh JJIsi 3aJaHHOM BapUaHTOM TeMIlepaTypbl cijlaBa cocTaB (a3 u

BECOBOE COOTHOILIIEHUE (Pa3;

€) OXapaKTepu30BaTh CTPYKTYPY 3aJJaHHOTO CIJIaBa IPU KOMHATHOW TeMIlepaType.
Bapuant 1 (u enie 20 BapuaHTOB TUarpaMM COCTOSTHHS)

t’C
2400
2200 TN 2150’
2000 \ \\ //j
1800 \\ \%// / !

1600

| - :
1400 ! |
1200 ] I
0 10 20 30 40 50
Ru i
%Ti TiRu

b) Beinoanuts 5 3a1aHuii UTOrOBOTO TECTA.

Bapuant 1 (1 emie 10 BapuaHTOB TECTOB)
1. Vkaxwure a3bl, Haxoagmuecs B paBHOBecH: Ha MuHuMU JIE muarpaMmbl COCTOSHHUS

I 1.B + xuakocTth
c - 2. A+XKUIKOCTh
3.A+ B + xugkocTts
4.A +B
P Q
hi|
A B

2.YKaXuTe KPUBYIO OXJIAXKJIEHUS, COOTBETCTBYIOIIYIO CILIABY [
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3.®opmyna, onpeaensionas KoJM4ecTBo TBEpaAo (a3bl B Touke «by» crnasa [ umeet

I IT . ab

- 1. A=22 100%
¢ q\"‘\ 1 B bCX ’
A ‘\/ 2 A= 100%

ac

B ! 2 bc
:H 3. A= %100%

A ! B ab

4. A= 4 100%
bc

4.YxaxuTe CTpyKTypy cruiaBa |l mpu koMHaTHOM TeMriepaType

l.a+ B

el 1" T 2.B+A

E

“““-\ . 1 3. B + sBrekruka (A + B)
a—- c\/ 4. B + aBrektrka (o +f)
P Y Q
| 4

A ! B

5.Vkaxxure 4yucio creneHer cBo0OIbI B TOUKE «a» cruiasa [

1. Hoxp
K T - 2. OgHa
3. IBe
. v |
) Y\E/ : 4. Tpu
1 3 ;
T |
N .
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8.2.13. KommuiekT 3aganuii k jadboparopHoi padore Nell

Tema: « MUKPOCKONTMYECKUN aHAIU3 METAIIJIOB U CIu1aBOB. CTpyKTypa

YIIAEPOAUCTON CTaIu B PABHOBECHOM COCTOSIHUK»

A) OpopMuts oTUeT 1O TEME JTAOOPATOPHOI PabOTHI.
b) Beimonuutsk 3a1anust K 1a6opaTopHOii paboTe.

BbruepTuTh auarpaMMy COCTOSIHHSL KEJE30-YIJIEpOJ Ha Pa3BepHYTOM JIUCTE
Ooymaru. [loctpouTs Tepmudeckue KpuBble oxyaxiaeHust 1js craieit ¢ 0,3 %C;
0,8%C u 1%C c ykazanueM (pa3zoBbIX IPEBPAIICHUN U KOHEUYHON CTPYKTYPBHI.
[IpoBectn MuKpocKomuueckud aHanmu3 oOpasmoB (5 mrT.). Onpeaenurtsb
MUKPOCTPYKTYPBI U 3apUCOBATh YCIOBHO CTPYKTYPY JAOIBTEKTOMJIHBIX CILJIABOB
C pa3IU4YHBIM  KOJWYEeCTBOM yriepoaa (3  1IT.), OBTEKTOMAHOTO U
3a3BTEKTOMIHOTO CILJIaBOB.

OnpenenuTs KOIMYECTBO yriepoja B oOpasmax aossrekrounoit crtamu (FOCT
1050-74).

VYCTaHOBUTH B3aUMOCBSI3b  MEXKIY YIVIEPOAOM M CBONCTBAMHU CIUIABOB,
HOCTPOUTH IpauKu 1O JaHHBIM TabJ. 1 (cipaBoYHbIE MaTEpPHUAIIBI).

B) BeinmonHuTs 5 3a1aHU HTOTOBOIO TECTA.

BapuanT 1 (u eme 12 BapuaHTOB TECTOB)

1. Uto takoe dhepput?

1) XuMnueckoe coeiMHEHUE

2) MexaHu4deckasi CMECh

3) TBepaslil pacTBOp yIJIepo/ia B O-XKeJe3e
4) TBepaplii pacTBOp yriepoja B yY-Kejie3e

2. Kakyto cTpyKTypy UMeeT ciuiaB ¢ coaepxkanuem 0,45 %C?

1) Iepaut

2) @epput + nepaut

3) ®eppuT + LEMEHTUT BTOPUUHBIMI
4) ®eppuT + IEMEHTUT TPETUUYHBIH
5) @epput

3. IIpu xako¥ TemmepaType nmpoucxoaut oopazopanne nepiauta B cruiase 0,50 %C?

1) Jluaus PSK
2) Jlunus GSK
3) Jlunusa SE
4) Jluaus PG
5) Jluaus PQ
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4. Kak BBITJISIUT MO MUKPOCKOIIOM (hepput?

1) B Buze cBeTnbIX 3epeH

2) B Buse TeMHBIX 3epeH

3) B Bujie cBeTIION CETKH MO rpaHullaM 3epeH

4) B BUJe CBETIIBIX UTII

5) B Bujie CBETIBIX MEJIKMX YAaCTHI] IO TPAHUIIAM 3€PEH

5. Kakoii u3 criiaBoB 0y1€T UMETh BBIIIIE TIJIACTUYHOCTh?

w

1) Cmnag 0,2 %C
2) Cmnas 0,45 %C
3) Cmnas 0,8 %C
4) Crnas 0,6 %C
5) Cmnas 0,01 %C

8.2.14. KommiekT 3aganuii kj1abopaTopHoi padore Nel2
Tema: «. CTpyKTypa, CBOMCTBA U IPUMEHEHHE YYTYHOB)
A) OpopMuth OTUET 11O TEME JTAOOPATOPHOU PabOTHI.

b) BeimonuuTh 3a1aHus K 1ab0opaTopHO paboTe.

MetactabuinbHas 1 cTtabuiabHas (OTHETHHO) AUArpamMMbl C YKa3aHWEM Ha HUX
CTPYKTYPHBIX COCTaBJISIOIIHX.

N3yunth 10N MHUKpPOCKONOM TMpH yBenuwdeHuun X500 wmmerommiics HaO0p
MUKPOILTH(OB.

3apucoBaTh CXeMaTHYHO MUKPOCTPYKTYPY.

JlaTh XapaKTEepUCTHKY YyT'yHa TI0 CIICIYIOIICH CXeMe: KIIacC YyryHa, MOJKIIACC,
dopma rpaduTa (I8 CEpBIX UYTYHOB) WJIM TPOLEHT yriepoaa (mis Oenbix),
CTI0C00 TMOJTyYeHUsI, XapaKTEPUCTUKA METAINTNICCKOW OCHOBEI.

[ToctponuTh TpaduKu KPUBBIX OXJIAXKIACHUS JBYX CIUIaBOB (0 3aJaHHIO
nperojaBaTessi) C ONUWCAHWEM IMPOIECCOB, MPOUCXOASIIMX B  KaXKIOH
KPUTHYECKON TOUKE U MEXAY HUMU. DBTEKTUYECKAS U SBTEKTOUTHAS PEAKIIUH.

B) Beinonuuts 5 3agaHuii KTOrOBOrO TECTA.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)

1. Kakoit uyryH n3o0pakeH Ha PUCYHKe?
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1) CephbIil c

MEJIKOIUIACTUHYATON dopmoit
rpadura

2) Cepblit c
KpYIHOIIJIAaCTUHYATON dbopmoit
rpadura

3) BBICOKOTIPOYHBIN Ha
(beppuTHOIl OCHOBE

4) BBICOKOITPOYHBIN Ha

IIEPIIUTHOU OCHOBE

2. Kakas ctpykrypa OyAeT y KOBKOrO 4yryHa, €CJii mocie rpaduTu3aivu B
MeTaIndeckoil ocHOBe ocTaioch 0,8%C?
HO+T
2D)O+I1+T
HMO+r
AH T+ I+

3. Kakyroo CTpyKTypy UMEET JHOIBTCKTUUECKUN OBl 4yryH IpH TeMIlepaType
450°C?
1) mepyiut + HEMEHTUT BTOPUYHBIN + JeaeOyput
2) nepaut + neae0ypur
3) nepauT + HEeMEHTHUT NIePBUYHBIN + JieneOypuT
4) ayCTEeHUT + IIEMEHTUT BTOPUYHBIN + Jiee0ypuT

4. Kakoe mpeBpaiiienue nporekaet Ha nuauu CD?
1) )XMAKOCTh — LIEMEHTUT IEPBUYHBIN
2) )XUIKOCTh — IIEMEHTUT BTOPUYHBIN
3) )KUAKOCTh — ayCTCHUT
4) )KUJIKOCTh — JIeACOypUT

5. CkonpKO yriepojia COACPKUT MEepAUT B (HEPPUTO-TIEPIUTHOM KOBKOM
yyryHe?
1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 2%C
5) 4,3%C

8.2.15. KommiekT 3aganuii Kk sadoparopHoi padore Nel3

Tema: «MccrmenoBanue BIUSIHUS CKOPOCTH OXJXAEHHS Ha TBEPAOCTH
YIJIEPOAUCTOM CTATN»

A) OpopMuts oTHeT 1O TEME JTAOOPATOPHOI PAOOTHI.
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1.

b) Beimonuuts 3a1anust K 1abopaTopHoii paboTe.

N3yunuTh OCHOBHBIE BHUJbI TEPMUUECKON OOPaOOTKH YIIIEPOAUCTON CTaIM U
MOJIy4aeMbl€ MIPU ATOM CTPYKTYPHI.

. Onpenenuth TeMIlepaTypy HarpeBa UCCIelyeMOn CTalu.
. IIpoBecTu oxnaxaeHue o0pa3oB ¢ Pa3IUYHON CKOPOCTBIO, UCTIOIB3YS Pa3InYHbIC

BUJIBI TEPMHYECKOW OOPaOOTKH WM CpPEIbl OXJIaXJACHHS: OTKHT (OXJIAXICHHE C
MeYbI0), HOpMaIU3aIKio (OXJIAKICHUE Ha BO3/IyXE), 3aKAJIKy B MacJje U BOJE.
OnpenenuTs TBEPAOCTh CTATd B 00pas3lax, OXJIKICHHBIX C Pa3IMIHON
ckopocThio. Iloctpouts rpaduk 3aBucumoctu TtBepaoctu cranmu (HRC) or
CKOPOCTH OXJIaXKJICHHSI.

N300pa3uth amarpaMMy H30TEPMHYECKOTO IPEBpAIICHUS ayCTCHHUTA, yKa3aTh
Ha3BaHWE JIMHUN U 00J1aCTH (a30BBIX IMPEBPAICHUH.

OnpenenuTs MUKPOCTPYKTYPY CTadd TOCIE Pa3JUYHBIX BUIOB TCPMHYCCKOU
00paboTKU MO aTiacy MUKPOCTPYKTYD.

B) Beinonuuts S 3a1aHuii UTOTOBOTO TECTA.

BapuanT 1 (1 emie 8 BapuaHTOB TECTOB)
1.C yBenn4yeHueM CKOPOCTH OXJIaXACHHS TUCTIEPCHOCTH (ePPUTO-TIEMEHTUTHOM
CMECH. ..

BO3pacTacT

YMCHBIIACTCA

HC U3MCHACTCA

4. wu3MeHseTcs MMEPHUOANICCKU

wn e

2.C yBenudeHHeM CTENIEHHU TePEOXIIaKISHHS YUCIIO 3apOIbIIIeH, 00pa3yIoluXcs B
€IMHUILY BPEMEHU. . .

3.

1. Bo3pacraer
2. yMEHbIIIAeTCs
3. HE U3MEHSETCS
4.cHaydao BO3pPACTaET, a 3aTEM YMEHbBIIIAETCS.
Tepmuueckast 06paboTka, coCTOAIIAs U3 HATPEBA CTAIM B AyCTEHUTHYIO 00J1aCTh,

BBIACPIKKH U OXJIAKICHHUA HAa BO3AYXC HA3bIBACTCA. ..

1. 3akanka

2. OTIyCK

3. HOpMaIM3aIus
4. oTKUT

4.YKaxxute MaTeMaTUYECKOE BhIPAKEHHE, ONPEIEISAIONIee 3€PHOIPAHUYHOE
YIOPOUHEHHUE.

_ _1/2
l. 0,=0,+xKd

2. 0,=0,+aU"C"
3. o, =0, +aGbyp
4. o, =0, +aGb’L
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5. HaubGomnpuryro TBEpIOCTh, U3 MEPEUUCIECHHBIX CTYKTYPHBIX COCTaBIISIOIIMX,
MEET..

1. mepaut

2. TPOOCTHUT

3. copout

4. pepput

8.2.16. KommuiekT 3aganuii k 1adbopaTopHoi padore Nel4

Tema: «3akanka yriepoaucTbIX CTaJICH»

A) OpopMuth 0TUET 11O TEME JTAOOPATOPHOU pabOTHI.
b) Beimonuutsk 3amanus kK 1abopatopHoi padoTe.

1. Omnpenenuts TBEPIOCTH 0OPA3IIOB 0 3aKAIKU Ha mpubope PokBemta 1o mkanie
B.

2. Ompenenuth TEMIIEPATypy 3aKalKH IMTOJYyYEHHBIX 0OpaslOB B COOTBETCTBUHU C
COIEpKaHUEM YIJIepoJa, W BPEMsS BBIIEPKKH B I€YM B 3aBHCHMOCTH OT
pa3mMepoB 00pasIoB.

3. TIpoBeCTH TEXHOJOTHUYCCKHIA MPOIECC 3aKaJKA 0Opas3ioB B COOTBETCTBYIOIIHX
3aKaJIOYHBIX Cpe/ax.

4. 3amepuThb TBEpPAOCTh 00pa3ioB Ha nmpudope Poksesuia mo mkane C mociie
3aKaJIKM U 110 MMOJYYEHHBIM JaHHBIM [TOCTPOUTH 3aBUCUMOCTH TIOCIIE 3aKAJIKH:
HRC=f(C%), HRC=f(V,,,). Yepe3 aHain3 MOJy4YCHHBIX 3aBUCUMOCTEH

c(hOpMyIHPOBATH BHIBOIBI.

5. M3yunth, cXeMaTHYECKH 3apHCOBATh W ONMHUCATh MUKPOCTPYKTYPY KOMIUIEKTa
3aKaJIeHHBIX 00pasmoB npu yBenuaeHuu x500.

6. TIlo 3amanuio mpemnojaBatenss M300pa3WTh Ha JAHarpaMMmax H30TEPMHYECKOTO
IpEeBpaIlleHUs] ayCTEHWTA pas3lIMyHble BUIbBI 3aKkanku (u3meHsisi T HarpeBa u
ckopoctu oxyaxaeHus). OnucaTe (a3oBbie TNPEBpaALIEHUS U KOHEYHYIO

CTPYKTYpPY CTaJ€Eu.

B) Beinonuuts 5 3agaHuii KTOrOBOrO TECTA.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)

1. Kakoit u3 criiaBoB mociie 3aKajiku OyAeT UMETh BBIIIE TBEPAOCTH?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4) 0,01 %C

2. Kakas cTpykTypa MnokazaHa Ha pUCYHKE?
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- - 1) MapTeHCUT MEJIKOUT0JIbYaThIH
2) MapTeHCUT KpYITHOUTOJIbYaThIN
3) MapteHcur + TpoOCTUT

4) MapTeHCUT + LIeMEHTUT

3. KakoB MexaHU3M MapTEHCUTHOTO MPEBPAILECHUS ?

1) Auddy3nonnsrit
2) beznud dy3nonnsIit

4. Kakas ctpyktypa cdopMmupyercs y crTaau Y8 Tpu yKa3aHHOM CKOPOCTH
oXJIaXKICHUA?

tc Ac 1) TpoocTut
2) Maptencur
< < 3) Maptencur + Gepput
R 4)  MapreHcut +  UEMEHTHUT
\'\K BTOPUYHBIN
gt
5. CKOJIBKO yTJIepoJia COJCPKUT MAPTEHCUT cTalu 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C

8.2.17. KommiekT 3aganuii kjiabopaTopHoii padore NelS

Tema: «OTnyck cTaim»

A) OdbopmuTh OTYET MO TeME JTabOPaTOPHOU PaOOTHI.
b) Beimonauts 3aganus k 1abopaTopHoii padorte.

1. Omnpenenuts TeMIepaTtypy 3aJaHHOTO MPENOJABaTe]IeM BUJla OTIIyCKa U BpeMs

BBIIEPKKH 00pasiia mpy BEIOpaHHOW TeMIiepaType.

[IpoBecTu oTIyck 00pasIoB.

3.  Onmnpenenuth Ha TBepaoMepe mo mkaige C TBEpIOCTh OTIMYIIEHHBIX OOPA3IOB
[Moctpouts 3aBucumocts HRC=F(T,,,, ) mas cramu 45 u OOBSICHUTH MPUUUHBI

no

NaJICHUSI TBEPAOCTH.

4. (CxemaTHYeCKH 3apUCOBATh CTPYKTYpPY IOCIE BCEX BUAOB OTIYCKAa U OIHUCATH
MPOLECCH, MPOTEKAOIINE B YIICPOAUCTOW CTalu NPU HHU3KOM, CPEOHEM U
BBICOKOM OTITYCKE.
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B) Beinonuuts 5 3agaHuii KTOrOBOTO TECTA.

BapuanT 1 (1 emwte 11 BapuaHTOB TECTOB)

1.Kakas cTpyKkTypa UMEET BBIIIE TIACTUYHOCTH ?

1) 2) _ 3)
¢°°° n; “; DDD DDD _:{j#_,..r
o000 A~/
oew a et o DDD I'\.\ i
- - DD D D H\ "'h...__ll
+¢°+° . « Foa GD D D \\. ."‘"JI J!
e ey et C o P \\ -
e o T e J” \
SRR © 9 0o /2D

2. JIns Kakux getajieil IpUMEeHsIeTCsl CPEIHUN OTIYCK?
1) Anst ”HCTpyMEHTa, pACCYMTAHHOT'O HAa Oe3yAapHbIe Harpy3KH
2) Jiist TSKeNo Harpy>KeHHbBIX IIECTEPEH
3) dAns peccop, NpyKHUH

3. Kakyioo TtepMmuueckyro o0paboTKy HeoOxoaumo mpoBecTH it craimum S50 co
CTPYKTYpOH MapTEHCHUTA, YTOOBI MOJYUIUTh CTPYKTYpY copOurta?

1) Otmyck (300 — 400) °C

2) Otnyck (500 — 600) °C

3) 3akanka + BBICOKUM OTIYCK

4) 3akainka + cpeaHul OTITYCK

4. Kakoii npoliecc MpoTEKAEeT B CTAIM PU HU3KOM OTIYCKE?
1) YMeHblIeHNE CTENEHU TETPAaroHAIbHOCTH PEIIETKH MApTEHCUTA B PE3YJbTaTe
gacTuuHOM nuddy3un yriaepoaa
2) ITonHbIi pacniag MapTeHCUTA
3) O6pa3oBanue g-KapOUI0B
4) ITpeBpamenue Aoer. B Mo,

5. Ha xakue ¢a3pl pacnamgaeTcs MapTEHCUT TIPU BBICOKOM OTITYCKe?
1) ®eppur
2) ®epputT + HEMEHTUT
3) LemenTuT
4) AycteHut

8.2.18. KommiekT 3aganuii Ki1adopaTtopHoi padore Nel6
Tema: «OTxUr cranei»
A) OpopMuth 0TUET 110 TEME JTAOOPATOPHOI pabOTHI.

b) Beinonuuts 3a1anust K 1abopaTopHOil paboTe.
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1. TlonmyuyuTh ombITHBIE OOpa3lbl, 3alUcaTh MapKy CTajd, UCHBITaTh TBEPIOCTb
oOpa3noB 1o Pokpemny (mkana B).

2. 3akanutTb oOpasiwl oT Temneparypsl Ac3 + (30...50)°C ¢ BbIAEpKKON HX TPH
yKa3aHHOW Temmeparype I5SMHH M OXJIaXJIE€HHEM B BOJE€ M HCIBITaTh Ha
TBEepAOCTh 10 PokBesutynocie 3akanku (mkana C).

3. Harpets 3akanennsie 06pasiibl 10 Temnepatypbl Acs+(30...50)°C u BelaepKaTh
ux B meun 15muH.Oxnaauth obpazen Ne 1, moasexamuii HopManu3aluu, Ha
criokoiiHOM Bo3ayxe. [lepenectu oOpazery Ne 2, moiexaimuii K30TEPMUUECKOMY
OTXUry, B meub ¢ temneparypoit 690...700°C, Beiaepxarb 30MUH U OXJIATUTh
Ha CIIOKOMHOM BO3JYyXE.

4. 3auucTuUTh TepMUYECKH o0OpaboTaHHble oOOpa3lbl HaXJa4HOW Oymarod u
UCHBITaTh Ha TBEPAOCTH 1o PokBeny (mkana B) mocie omxura.

5. (CxemaTH4ecKH 3apHCOBATb MUKPOCTPYKTYPHI MOCIE 3aKaIKU, U30TEPMUUYECKOTO
OTXKUTa, HOPMAJM3AlMM C ONUCAaHUEM PEXKUMOB TEPMHUYECKON 00pabOTKH u
yKa3aHHEM CYIIHOCTH CTPYKTYPHBIX MPEBPAICHUII.

B) Beinonuuts S 3a1aHuii UTOrOBOTO TECTA.

BapuanT 1 (1 emie 10 BapuaHTOB TECTOB)

1. Kakas crpykTrypa chopmupyercss y 3a3BTEKTOUIHON CTaIH MPU U30TEPMUUYECKOM
pacnazie ayCTeHUTA 10 MPUBEIECHHOMY PEXUMY?
1) Ilepaut
T Dc E 2) ®epput + mepauT
) Ac3
3) Ilepaut + 1EMEHTHUT

= Acl BTOPUYHBIN
4) TpoocTtuT
. 5) Copbur

2. YKaXuTe TEPMHUYECKYI0 00pabOTKy, KOTOPYIO HEOOXOIUMO MPOBECTH TEpen
3aKAJIKOM 3a9BTEKTOUIHBIX CTAJICH.

1) Pexpucranmin3aliMOHHBIA OTHKUT

2) Hopmanuzanus

3) Ormyck

4) TlonHbIN OTKUT
3. Cramp V9. Temneparypa narpea 750°C. Oxnaxaenue B Boje. Onpeaenure BHI
TEPMUYECKOU 00PabOTKHU.

1) OTxUr NoNHbBIMI

2) OTXHUr HENOJHbBIN

3) 3akasika nosiHas

4) 3akanka HenoJgHas
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5) Hopmanuzanus
4. Kakyro TepMuueckyro oOpabOTKy HEOOXOJMMO MPOBECTHU, YTOOBI YCTPAHUTh
CTPYKTYPY BUJIMAHIIITET TIOCIIEC CBAPKU?

1) [TonHbIi OTRUT

2) HenonHbI# OTKUT

3) Pexpucranin3aiiiOHHbIA OTKUT

4) Otyck
5. Vkaxute Ha C-00pa3HBIX KPUBBIX TOYKHM Hayayia U KOHIIA pacliajia ayCTeHUTA MpHU
HU30TEPMHUYECKOM OTIKHUTE 10 YKA3aHHOMY PEIKHUMY.

t, °c 1) a,l
.| 2)c,d
3)a,c
4) b, |
5)a, d
M,
M.

8.2.19. KommuiekT 3aganunii kiiadopaTopHoii padore Nel7

Tema: «HUCCIICAOBAHHUC BJIMAHUA JICTUPYIOINUX 3JICMCHTOB HaA IMPOKAJIMBACMOCTD
craneu MCTOJOM TOpHCBOﬁ 3aKaJIKHN»

A) OpopMuTh OTUET 11O TEME JTA0OPATOPHOI PAOOTHI.
b) Beimmonuuts 3a1a0us K 1a00paTopHO paboTe.

1. 3yuuTh XapakTepUCTUKU MPOKAIMBAEMOCTH, YCTAHOBKY JJI1 TOPLEBOW 3aKaJIKH,
METOAMKY MPOBEAECHUS TOPLEBON 3aKAJIKH.

2. BwiOpaTh TemmepaTypy HarpeBa Mo/l 3aKajiKy Uil yTIAepOAUCTON CTalld, IPYrol U
JIETUPOBAHHOM HCCIIEAYEMBIX CTAJIEH.

3. BreigepkaTh oOpasiibl B IeYd MpU BHIOpaHHOW Temmeparype Harpesa. [IpoBectu
TOPIIEBYIO 3aKaJIKy 00pa3IlioB M3 YIIICPOIUCTON U JISTHPOBAHHOM CTAJICH.

4. IIporounTth B oOpa3nax jblcku riyonHou 0,5 MM mo oOpasyromuM MUIUHIpa (C
JBYX MPOTUBOIOJIOKHBIX [0 JUAMETPY CTOPOH).

5. 3amepuTh TBEPAOCTH CTAM MO JJIUHE IJIOMIAJ0K HaYMHasg OT Topua, dyepe3 1,5, a
3aTeM 4epes 3 MM.

6. IlocTpouTh KpUBYIO MPOKATMBAEMOCTH B KOOPAMHATAX «TBEPIOCTH - PACCTOSHUE
OT TOpLAY.

7. Ucnonw3ysa naHHble Tabmunbl 17.1, onpenenuTs riayOMHY MPOKaTWBAEMOCTH
YIJIEPOJUCTON U JIETUPOBAHHOM CTaJIEH.
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B) Beinonuuts 5 3agaHuii KTOrOBOTO TECTA.

Bapuant 1 (u enie 9 BapuaHTOB TECTOB)
1. ITpokanuBaeMOCThb 3aBUCHT:

1) oT TemMnepaTypbl 3aKaJKu

2) OT CKOPOCTH OXJIAXKIECHUS

3) OT XUMHYECKOI'0 COCTaBa CTaju
4) OT CKOPOCTH Harpena

2. Ha kakoM M3 pUCYHKOB M300paKEeHa CKBO3HAS MPOKAJIUBAEMOCTH?

MNP BPOIY

LAQPOLTS DINDKY

1A
2)B
3)A,B

4) HeT mpaBUJIBHOTO OTBETA
3. IIpu kakom yciaoBUH 00pasell (IeTaib) MPOKAJIUBACTCS HACKBO3h?

1) mpu CKOPOCTHU OXJIAXKICHUS 110 CEYSHHIO OOJbIe V K.
2) npu CKOPOCTHU OXJIAXKJEHHUS MO CEUECHHIO V KP.
3) 1Ipu CKOPOCTH OXJIAXKAEHUS MEHbIIE V Kp.
4) oOpa3zel He MOXKET MPOKAJIMBATHCS HACKBO3b
4. B kako#l cpeie OXJAaXAat0T YIJIEPOAUCThIE CTaIu IPU 3aKanke?

1) Bona
2) macio
3) BO3ayX
4) neub
5. Kakoii JIETHpyIOIIHI 2JIEMEHT HE 3aMEJUISICT paciiajl aycTeHuTa?

1) Ni
2) Cr
3) Co
4) Mg
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8.2.20. KommiekT 3agaHuii k 1adopaTopHoi padore Nel8
Tema: «Xumuko-repmuueckas 00paboTka cTaim»

A) OpopMuth oTUeT MO TEME JTA0OPATOPHOUN PAOOTHI.

b) Beimonuuts 3aaHust K 1a6opaTopHOii paboTe.

1. IlpuBecTH MHUKPOCKOIMYECKMM aHanu3 HUIM(OB IOCIE LIEMEHTAlUH
a30THpoBaHMsl. OLIEHUTH TONILUHBI 11 (Y3HBIX CIOEB.

2. OnucaHue Ha3zHAYECHHS JaHHOT'O BHAA XHMHKO-TepMH‘IeCKOﬁ O6pa6OTKI/I, Cro

AOCTOUHCTB, HCAOCTATKOB U TCXHOJIOTNH ITPOBCACHUA.

3. Mo Tommuue nuddysHOro ciost paccuuTaTh BpeMs MPOBEACHUS XUMHUKO-

TEPMHUUECKONU 00pabOTKH.

4. TlpeacTaBuTh pEXKUMBI TEpMHUUYECKOW 00pabOTKH B BHJE Tpaduka mocie JaHHOU

XUMHKO-TEPMUYECKONU 00pabOTKH, €ClIi OHA MPOBOJAMUTCS.

5. 3apucoBarh CTPYKTYPY MOBEPXHOCTHOTO CJIOSI CTAJIA MOCJIE XUMHUKO-TEPMUUIECKOM

00paboTKH.
B) Beinonuuts S 3a1aHuii UTOTOBOTO TECTA.

BapuanT 1 (1 emte 10 BapuaHTOB TECTOB)
1.TToBepXHOCTHBIN CT0¥ 00J1a1aeT MaKCUMAJIbHOW TBEPIOCTHIO TIOCIIE. ..

1. iemeHTaIIn

2. a30TUPOBAHUS

3. IMaHUPOBAHUS

4. 60opupoBaHUs
2. Yxaxwute pexxum TO mocie rieMeHTalny PeKOMEHI0BaHHBIN JIJIST U3ACIHM, K
KOTOPBIM MPEIBSIBISAIOT 0CO00 BBICOKHE TPEOOBAHUS 110 MEXaHUUECKUM CBOMCTBAM.

1. Hopmanu3zanus.

2. 3akajika ¢ lIEMEHTAI[MOHHOI0 HarpeBa + HU3KUM OTIYCK.

3. 3akanka ¢ 850 °C + Huskuii oTIyck.

4. 3akanka ¢ 880°C B macne + 3akanka ¢ 760°C B Bojie + HU3KHIA OTIYCK.
3. JIis meMeHTaIu UCTOIB3YIOT ...

1. HU3KOYTJIEPOAUCTHIE CTAIH

2. BBICOKOYTJICPOJUCTBIC CTaJH

3. cranwm, nerupoBannbie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA

4.PacronoKuTe CTPYKTYpHbIE COCTABISAIONINE MO MOPSAKY OT MOBEPXHOCTHU B I1yOb

LIEMEHTOBAHHOT'O CIIOSI.

I.IT+ 10y

2. d+11

3.A+II

4. 11
5.3aBUCUMOCTD ITyOUHBI AU PY3UOHHOTO CII0SI OT TEMIIEPATypPhl U BPEMEHHU
BBIJICP>KKU OMUCHIBAETCSI MAaTEMATHUYECKON 3aBUCUMOCTHIO. ..

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

9. OOpa3oBaTe/ibHbIe TEXHOJOTMH M MeETOAMYECKHE YKA3AHHMS IO OCBOCHMIO
AUCHMILVIMHBI (Y4e0HOI0 Kypca)

[Ipu wusyuenun kypca «MarepuanoBeeHHE» HCIOIb3YIOTCA CIEayIONre
o0pa3zoBaTeIbHbIE TEXHOJOTHU:

- TEXHOJIOTUU TPAJAUIIMOHHOTO OOy4eHus B (popMe JeKiuil, J1abopaTopHBIX,
MPaKTUYECKUX pabOT U CAMOCTOSTEILHON Pa0OThI CTYJCHTOB;

- TEXHOJIOTUS Oa/UIbHO-PEUTUHIOBOM CHUCTEMBI OIIEHKH YCIIE€BA€MOCTHU
CTYJICHTOB, BKJIFOYasi TECTUPOBaHUSI Kak (OpMYy KOHTPOJISl 3HAHUM CTYACHTOB.

-uH(GOPMAIMOHHBIE TEXHOJOTUM (BU3yaJIbHBIC JIEKIIMM C HCIOJIb30BAHHEM
MIPE3CHTAIIMOHHOTO METOa 00yUeHUs).

Mertoaudeckue pEeKOMEHAAIMU CTYJICHTY W  TPENoJaBaTeNIl0 HM3JI0KECHBI B
METOANYECKUX YKa3aHUAX K JIAOOpaTOPHBIM paboTaMm:

1.JlabopaTOpHBI MPAKTHKYM K BBHITIOJHEHUIO Ja0OpATOPHBIX M Y4eOHO-
HCCIIeIOBATENBLCKUX paboT mo Kypcy «MarepuanoBeieHue» s OakaiaBpoB
TexHudeckux crnernuanbHocTeit./ I'.B. Knesno [u np.]- Tonpsarru: TI'Y, 2014.- 107
C.;

2. MetamoBeneHne yriiepoOAUCTBIX CIIABOB: JIAOOPATOPHBIA MPaKTHKyM /
M.A.Buiootinuk[u ap.]. — Toaesartu: TT'Y,2005.- 78c.

10. Y4eOHO-MeTOAMYECKOE " uH(popMaNIMOHHOE o0ecnevyeHue
JAUCUUILUTAHBI (Y4e0HOT0 Kypca)

10.1. O6s13aTesqbHAA TUTEPATYPA

Tun (y4eOHUK,

yueOHOe mocooue,
KoanuectBo B

Ne n/m Bbubimnorpaguyeckoe onucanue yueOHO-MeTOoAnYecKoe
OonoduoTeKe
nocooue, NPAKTUKYM U
ap.)
Counniies 1O. I1. MarepuanoBenenue
[DnexkTponHsIi pecypc] : yueonuk / FO. I1.
1 Connues, E. U. Ilpsxun ; nox pex. 1O. 11 VueGHIK 3BC "IPRbooks"

Counnuena . - Cankt-IlerepOypr : XUMU3JAT,
2014. - 782 c. - (Yuebnuk s By30B). - ISBN
978-5-93808-236-9.
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Tun (y4eOHuk,
yueOHoe nmocodue,

KoaunyecTBo B

Ne i/ Bbubaunorpaguyeckoe onucanue y4eOHO-MeToAu4YecKoe
oudamnorexe
nocodue, NPaKTUKYM U
ap.)
MartepuanoBeieHre [ DIEKTPOHHBIN  pecypc]
1a0. mpaktukyM / TI'Y ; MH-T MamuHOCTPOCHUS |
2 kad. "HaHoTexHoyiormu, MaTepualOBEICHHE U JTa6. npaxTaKyM Penosurtopuit
Mexanuka" ; [cocT. I'. B. KneBuos u np.]. - TI'Y. ) Ty
- Tompsartu : TI'Y, 2015. - 162 c. : wmIn -
buGmmorp.: c. 162. - ISBN 978-5-8259-0837-3.
10.2. JlomosiHMTe/IbHASsI JHTEepaTypa W Yy4deOHble MaTepuadbl (ayamo-,

BH/I€ONIOCOOUS U JIP.)

- ¢pona HayuHou Oudauorexku TI'Y:

Ne i/mt

bubimnorpaguuyeckoe onucanue

Tun (yueOHHK,
yueOHOe mocooue,
yueOHO-MeToAnYecKoe
nocooue, NPaKTHUKYM,
ay/Jauo-, BUAE0Nnocoous

u ap.)

KoauuecTtBo B
ouoéanoTexKe

[lanumoB O. P.  MarepuanoBenenue s
TPaHCIIOPTHOTO MAIIMHOCTPOEHUSI [ DIIEKTPOHHBIM]
pecypce] : yaeb.mocobue / J. P. 'anumoBs [u np.]. -
Cankrt-IletepOypr : Jlanp, 2013. - 448 c. : un.
(YaeOHuKmn TUTSI By30B.CrieruanabHas
murepatypa). - ISBN 978-5-8114-1527-4.

YyebHoe mocodue.

ObC "Jlanp"

Typuinna B. 1O. MarepuasioBeicHUE
[DnexTpoHHbIN pecypc]: Mexanuueckue
CBOMCTBa MeTayuioB. Tepmuueckas 00pabOTKa
MeTtaiioB. CrnenualbHble CTadd M CIUIABBI

yaeo.mocooue / B. FO. Typununa ; mox pen. C. A.
Hukynuna. - Mocksa :MUCuC, 2013. - 154 c. -

ISBN 978-5-87623-680-7.

Y4yebOHoe mmocoOue.

ObC "Jlanp"

- apyrue poHabI:

MeTtanioBeneHue  YrIEpOJUCTBIX  CIUIABOB:
mabopatopublii  npakTukym/M.A.Beioodnuk|u
np.]. — TomesarTu: TI'Y,2005.- 78c.

JlaGopaTopHbIii
PaKTHKYM

100
(MeToTMYeCKHiA
KaOWHET
Kageapsl)

DKypnan «BecTHUK MarHUTOrOpPCKOro)
COCYIapCTBEHHOIO TEXHUYECKOIO YHUBEPCUTETA
um. I'.11. HocoBay

DKypHan «BecTHUK Camapckoro
FOCYIapCTBEHHOIO TEXHUYECKOI'O YHHBEPCHUTETA.
CepHsi: TEXHUYECKHE HAYKN

DKypHan «JInTe€ n metamuyprus»

Ilepuoauueckoe
Hay4yHOE U3JIaHHE
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Tun (y4eOHuk,
yueOHoe mocodue,

Ne n/m Bubanorpaguueckoe onucanue yuebno-meromueckoe| Koauecrso s
nocodue, NPakTUKYM, | Oubanorexe
ay/amo-, BUaeonocoomns

H JIp.)
5  [Kypnan «TexHoJIOrusi METaJIIOB)»
6 [Kypnan «MarepuanoBeneHue»
Ilepnoanueckoe [Inardopma
7 PKypnan «llepcrekTuBHbIE MaTEpUaAIbI) Ha p HOIGL - SciVers(ESIéopus
8 [Kypnan «Bonpocsl MaTepHaOBEICHHUSDY i
COI'JTACOBAHO:
HupexTop Hay4yHON OMOIUOTEKH A.M. AcaeBa
(noonucy) (U.0. amunus)
«_» 20 T
MII

10.3. Ilepeuenb pecypcoB HH(OPMAIUOHHO-TEJIEKOMMYHUKAIIMOHHOI
cetn "UnTepHer"

« Web of Science [DnektpoHHbIi pecypc] : MYyIbTHIUCIUIUIMHAPHAS
pedepatuBHas Oa3a mannbix. — Philadelphia: ClarivateAnalitics, 2016— . —
Pexxum nocryma : apps.webofknowledge.com. — 3arn. ¢ skpana. — f3. pyc.,

aHTII.
o Scopus [OnekTpoHHBIM pecypc] : pedepatuBHas O6a3za JaHHBIX. —
Netherlands: Elsevier, 2004— . — Pexum goctyma : scopus.com. — 3ari. ¢

3KpaHa. — 3. pyc., aHTI.
o Elibrary [OnextponHblii pecypc] : HaydHas »JJEKTpOHHAas OWONHMOTEKA. —

Mocksa : H3b, 2000— . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ skpana. — 3.
pYyC., aHTIL.
o Springer Link [Omekrponnblii  pecypc] : [0a3za  maHHBIX]. —

Switzerland: SpringerNature, 1842— . — Pexxum gocryma : link.springer.com. —
3ari. ¢ skpaHa. — 3. aHrIL.

o Science Direct [DnekTpoHHBIH pecypc| : KOJUICKIHS DIICKTPOHHBIX KHUT
u3natenscTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma :
sciencedirect.com. — 3ari. ¢ 3kpaHa. — SI3. aHIIL

10.4. IlepeyeHb MPOrpaMMHOI0 o0ecTiedeHH st

Ne Hanmenosanune I1O KoauvecTBo | PexkBM3UTHI 10r0oBopa (1arta,

n/n JIMIIeH3UH HOMep, CPOK AeiicTBHSA)
1 |- Windows 1398 Jorosop Ne 690 oT
19.05.2015r., cpok neicTBus -
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Ne Hanmenosanue I1O KoumnuyecrBo | PekBu3uTHI J0Tr0OBOpa (IaTa,
n/n JIMIICH3UH HOMep, CPOK JAeHCTBHA)
OeccpoyHo
2 Ne 690 ot 19.05.2015r., cpoxk
A JEHUCTBUS - 06eccpovHo;
Office Standart 1398 JoroBop Ne 727 oT

20.07.2016r., cpok neicTBus -
O6eccpoyHO
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10.5. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HeOOXOAUMON ISl
OCYIIECTBJIEHUSI 00PAa30BaTEIHLHOIO MPOIEcca MO THCIHIUIHHE (MOTYJIIO0)
HaumeHoBaHue -
000py10BaHHBIX "L o
y4eOHbIX KaOMHETOB, - g =
N DaKTHYECKH 4 £ &
JadopaTopmuii, . = g 3
Ilepeyenn i azpec yuyeOHbIX = =
MAaCTepPCKHUX M Jp. = = T
OCHOBHOTIO KAa0HHETOB, S = S
00bEKTOB LI - = S 5
n/n o0opynoBanus JabopaTopuii, = < 3
NpoBeIeHus! )
MAaCTepPCKUX U Ap. =
NMPAKTHYECKUX U
JadopaTopHBIX
3aHATHH
JlaGoparopust Cron
"Metamnorpapus" (I'- | yueHnuyeckuit
104) JIBYXMECTHBIN
(MonOOMOK) , crour | 445020, r. TosbsrT
MPETOIaBaTeIbCKUM, | H, 81,8 |46
CTyI yi1. benopycckas, 1
npenojaBaTenbekuil, | 4
J0CKa ayJIuTOpHAs
(menoBast)
JlaGoparopust Cromsr
"D NeKTpOHHOMI YYEHUYECKUE
mukpockornuu" (I'-116) | AByXMeCTHBIC , CTOJ
1a00paTOpHBIN, CTOJ
IIPENO1aBaTENbCKUI
perio : 445667, 1. To
CTYI
. JBSITTH,
MIPETo/1aBaTeIIbCKUH, 46,1 26
yi1. benopycckas, 1
JI0CKa ayUTOpHAs |
(MenoBasi),  MakeThbl
AJIEKTPOHHBIX
MHUKPOCKOTIOB ,
METaJUIOTpapHUECKHA
MuUkpockorn MUM-7.
Jlabopartopus Cron
"TepmoobOpaboTKa YUEHUYECKUI
matepuanos” (I'-111) JBYXMECTHBIA , CTOJ
IPEeIoIaBaTeIbCKU I
petioz : 445667, r. To
CTYN
. JBSITTH,
IIPENoJaBaTeNIbCKUM, 21,5 |10
yi. benopycckas, 1
JI0CKa aynuTopHas |
(MenoBas), neyb,
TBEPJOMED,
TepMomiapa,  CTaHOK
MOJIMPOBAIILHBIN
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KomnerorepHsrit Crounbl
knacc. I[lomenienue s | ydeHU4ECKHE, CTYIbs

CaMOCTOSITENIbHOU yuennueckue, IIK ¢
paboTHI. VY4eOHas | BBIXOJOM B CETh
ayIUTOpUs i | Uarepuer

NPOBEICHUS  3aHATUU
CEMHUHApCKOro  THIIA.
YyeOHas  ayauropus
JUIs KypCOBOT'O
MIPOEKTUPOBAHUS
(BBINOIHEHUS
KYPCOBBIX pabor).
YueOHas  ayauTopus
TUIs MIPOBE/ICHUS
TPYIOBBIX "
WH/IMBHTyaTbHBIX
KOHCYJIbTALINH.
YuyeOHas  ayauTopus
TUIS MIPOBEICHUS
3aHATHI TEKYIIETO
KOHTPOJIS "
MIPOMEKYTOUHOU
arrecraruu. (I'-401)

r.TonpsarTh,

yi. benopycckas 14 84.8
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