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TexHosi0ru4ecKue MaIMHBI 1 000py10BaHUE

IIpoTokonm ot 2026T. Ne
3aB. kadenapoii k.1.H., foueHTt C.C.IIununenko



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

O3HakoMiIeHHE ¢ 0a30BBIMH HOHATHIMU MaTEpUAIOBEACHUS U NICPCIICKTUBHBIMN HAITPABJIICHUAMU PA3BUTUA Haquoﬁ
MBICJIH B 00J1aCTH MaTepUuaioOBEACHU.

1.2

3311&‘11/1 yqe6H0171 JUCHHUILTTUHBI «MaTepI/IaHOBeHeHI/Ie»I ﬂaTL CTYyACHTaM 3HaHU U HAaBbIKU, ITO3BOJIAIONINE IPUMEHATH
MCTOAbI CTaHAAPTHBIX HUCTIBITAaHUM MO OIIPEACIICHUIO MEXaHNYECKUX CBOMCTB 1 TEXHOJOTMYECKHX MOKa3aTeIeH
HCIOJIB3YyCMbIX MAaTCPUAJIOB, a TaK )KXC YMCHHC BBI6I/IpaTB MaTcpuraJibl JJIs1 U3TOTOBJICHUSA )IeTCJ'IefI IpU U3roTOBJICHHUH
TCXHOJIOTUYCCKHUX MalllnH

1.3

2. MECTO JUCIHHHUIIJIMHBI B CTPYKTYPE OOII

Hukn (pazgen) OOIT: b1.b

21

TpeGoBanus K NpeABaAPUTEIbHOI MOATOTOBKE 00y4arOIIerocs:

2.1.1

MaremaTtuuyeckuii aHajau3

2.1.2

HaueprarenbHasi reoOMeTpHsl 1 HH)KeHEepHast rpaduka

2.13

Paner u quddepenuanbabe ypaBHEHHUS

2.14

AHanuTHYecKas TeOMETpHUS U JINHEiHas anreOpa

2.1.5

Bgenenne B mpodmis

2.1.6

HNudopmartuka

2.1.7

Xumus

2.1.8

MaremaTuuyeckuii aHajnu3

2.1.9

HauepTrartenbHas reoMeTpust 1 HH)KeHepHast Tpaduka

2.1.10

Paner u quddepennuanbable ypaBHEHHUS

2.1.11

AHanuTHYeCKas TeOMETpHs U JINHEiHas anreOpa

2.1.12

Beenenue B npoduis

2.1.13

WnadopmaTnka

2.1.14

Xumus

2.2

I[l/lClIl/ll'I.]'[l/Il-lbl U MPAKTUKH, JI1 KOTOPbLIX OCBOCHHUE JAHHOM M CIUILTHHBI (MOIly.]'[ﬂ) He00X0AUMO KaK
npeamecTrByruiee:

221

I'py3ononpemMHbIe MalIUHBL

222

Jleranu MalluH U OCHOBBI KOHCTPYUPOBAHHUS

223

MamuHe! HCIPEPBIBHOTO TPAHCIIOPTA

224

HpOI/ISBOZ[CTBeHHaH IMPpaKTHKaA 10 ITOJIYYCHUIO l'IpO(l)GCCI/IOHaJ'IBHLIX yMeHPIfI " OIIbITa HpO(beCCPIOHaJ'II:HOﬁ JACATCIIBHOCTH

225

CTpOI/ITeJ'IBHLIe 1 JOPOKHBIC MalllMHbBI

226

TeXHOIOrHsI MAITMHOCTPOEHHSI, IPOU3BOJICTBO  PEMOHT MOABEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAIIHH U
o0opynoBaHus

227

VYueOHast IpaKTHKa 110 MOJYYCHHUIO TIEPBUYHBIX TPO(ECCHOHATBHBIX YMCHUH U HABBIKOB

228

HH}popMannoHHbIE TEXHOJIOTHH KOHCTPYKTOPCKHUX U IIPOEKTHBIX paboT

229

OCHOBBI ABTOMATU3UPOBAHHOTO KOHCTPYUPOBAHUSA MMOABEMHO-TPAHCIIOPTHBIX, CTPOUTCIBHBIX U JOPOKHBIX MAIlIUH

2.2.10

IIpoekTrpoBaHNE METAIHIECKAX KOHCTPYKIIUH HOABEMHO-TPAHCIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX MAIIHH I
obopynoBaHus

2.2.11

CTpOI/ITCJ'II)HaSI MEXaHUKa 1 METAJUIMYECKUE KOHCTPYKIIUN

2.2.12

Cucrema ABTOMATU3UPOBAHHOTO IMMPOCKTUPOBAHUA HO)I’I)éMHO-TpaHCHOpTHBIX, CTPOUTEIIBHBIX U TOPOXKHBIX MallluH

2.2.13

T'ocymapcTBeHHAS UTOTOBAs aTTECTAIHS, BKITIOUAs 3aIIUTY BRITYCKHOHN KBaHM()UKAIIHOHHOM pabOTHI, MOATOTOBKY K
IIpOLENYpe 3aLUTHL U IPOLEAYPY 3aLUThL

2.2.14

I'py3onoaseMHble MallIuHbL

2215

Z[eTaJ'II/I MallluH 1 OCHOBBI KOHCTPYHPOBAaHUA

2.2.16

MaiuHbl HEIPEPLIBHOIO TPaHCIOPTa

22.17

HpOI/ISBOZ[CTBeHHaH IIPpaKTHKaA 10 IOJYYCHUIO l'IpO(l)GCCI/IOHaJ'IBHLIX yMeHPIfI " OIIbITa HpO(beCCPIOHaJ'II:HOﬁ JACATCIIBHOCTH

2.2.18

CTpOI/ITeJ'II)HI)Ie 1 TOPOKHBIC MAIITMHBI

2.2.19

Texuomorus MAalIuHOCTPOCHU A, TPOU3BOACTBO U PCMOHT HO}ILéMHO—TpaHCHOpTHI)IX, CTPOUTCIIbHBIX, JOPOXHBIX MAIlIMH U
obopynoBaHus

2.2.20

VY4eOHast mpaKTHKA 110 ITOJIYIeHHUIO TIEPBUYHBIX PO(ECCHOHATBHBIX YMEHUH 1 HABBIKOB

2221

WHdpopMalmoHHbIE TEXHOJIOTHU KOHCTPYKTOPCKHX U IIPOCKTHBIX PaboT

2222

OCHOBBI ABTOMATU3UPOBAHHOTO KOHCTPYUPOBAHUA MMOABEMHO-TPAHCIIOPTHBIX, CTPOUTCIBHBIX U TOPOKHBIX MAIINH




2223

IpoexTrpoBaHNE METANIMIECKUX KOHCTPYKIHH OABEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOXKHBIX MAIIHH H
obopynoBaHus

2.2.24

CTpOI/ITeJ'II)HaSI MEXaHUKa 1 METAJUIMYECKUE KOHCTPYKIIUN

2.2.25

Cucrema ABTOMAaTHU3UPOBAHHOI'O IPOCKTUPOBAHUSA HOZ[”BéMHO-TpaHCHOpTHLIX, CTPOUTCIIbHBIX U JOPOKHBIX MalllMH

2.2.26

I'ocymapcTBeHHas HTOrOBas aTTECTAIMs, BKIIOUAs 3aIIUTY BBIMTYCKHOM KBaMH(UKalMOHHOM paboThI, MOATOTOBKY K
MPOLIEAYPE 3aLIUTHI U IPOLETYPY 3aIIUTHI

3. KOMIIETEHIINU OBYYAIOIIETOCS, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JUCLIAIIJIMHBI

(MOJYJIS)

OIIK-1: cioco6HOCTHIO (hOPMYJIMPOBATH IEJTH H 33124 HCCJIe0BAHMS, BHISIBISATH IPUOPUTETHI pellleHust 3a1a4, BLIOUpaTh

" CO3/1aBATHh KPUTCPHHU OLICHKH

3Harh:
VYpoBeHb | | Ha3HaUEHHE OCHOBHBIX KIACChl COBPEMEHHBIX MaTepHaIoB, IPUHIUIIBI MApPKUPOBKH, X CBOICTBA U 00IacTH
HNPUMEHEHHs], aTOMHO-KPHCTAJUINYECKOE CTPOEHHE METAJIIIOB, UX B3aHMMOCBS3b CO CBOIICTBAMU
VYpoBeHb 2 | 3aKOHOMEPHOCTH CTPYKTYpooOpa3oBaHHe, (pa3oBbIc IPEBpaNICHIS B MaTepHaIax, BIUIHAE CTPYKTYPHBIX
XapaKTepUCTHK Ha CBOMCTBA MaTEpUalIOB, BHYTPEHHUX HANPSDKEHUAX; BO3HUKaOMMX B Aeranax CAM
YpoBeHb 3 | 0 BIMAHUU MUKPOCTPYKTYPBL HA CBOMCTBAa MAaTE€PUasoOB, B3aUMOJIEICTBUM Ma-TE€PUAJIOB; AHATU3UPOBAThH
IIPOLIECCHI KPUCTAIUIN3ALNH, 0COOCHHOCTH T ((HY3MOHHBIX MEXaHU3MOB, KOHTPOJIUPYIOIINX KHHETUKY Pa3BUTHS
KpHCTAUIM3AHH U (ha30BBIX NPEBPAICHHI B TBEPIIOM COCTOSIHIH, METAJUIOB H CIUIABOB; TEOPHIO CIUIABOB; TEOPHIO
U IIpakTUKy Tepmudeckoil u XTO
Ymern:
VYposenb 1 | popmynupoBath TpeOOBaHHS K MaTepHaiaM, BBITOJHEHNE KOTOPBIX 00ECTIeunT 0e30TKa3HYI0 paboTy neranei
U37IeNU U COeUHEHNUI B Te4eHHe IIaHUPYeMOro cpoka 3kciuryaTaruu CJAM
YpoBeHb 2 | HCTIONIB30BATh 3aKOHBI, €CTECTBEHHBIX HAayK NP IPOTHO3UPOBAHHM HATPSHKEHHBIX COCTOSIHUM, AedopManuit
METAJUINYECKUX KOHCTPYKUHS U JeTaled MallliH U MEXaHU3MOB B YCIIOBHSX MPOM3BOJICTBA SKCILTyaTal[H
VYposeHs 3 | BEIOMpaTh HEOOXOIMMBIC MaTePHAbI, PeKUMEI TepMudeckol 1 XTO, OI[eHUBATE W IIPOTHO3UPOBATE IIOBEICHUC
MaTepHaJIoB, OMPEIEITUT IIPHYNHEI OTKa30B 000PYIOBAaHHS U3-32 BIMSHNSA HA MaTepPHANbI JeTaleld pa3IndHbIX
9KCIUTyaTallHOHHBIX (PaKTOPOB
Baanern:
YpoBeHb | | OCHOBHBIMH CTaHIapTHBIMU METOAAMH OIIpEAeleHHs CBOMCTB MaTepHaioB; OCHOBHBIMU CBEACHUSAMH O Ha3HAYEHHU
METAJUIOB U CIUIABOB
VYpoBeHb 2 | HaBBIKAMH HCIIOJIB30BAaHHMs MPHHIHUIIOB U METOAUK UCTIBITAHUI, METOJAMU MUKPOCTPYKTYPHOTO aHANIN3a
VYpoBeHb 3 | HaBBIKAMH PabOTHI ¢ 000PYJOBAHUEM: ONTHYECKUMU MHUKPOCKOIIAMH, TBEPIOMEPAMH, MIEYAMH IS

TepMo0OpabOTKHY; B IIOJIHOH Mepe BIIafeTh METOJAMH PAIlMOHAIBHOTO BEIOOPA MATEPHANIOB ISl H3TOTOBJICHNUS
JeTalied MaluH 1 000pyAoBaHus, Ha3HadeHHs TepMudeckoi u XTO

OIIK-2: ciocoOHOCTHIO MPUMEHSITH COBPEMEHHbIE METOAbI HCCIeJOBAHNS, OLIEHUBATH U MPEACTABIATD Pe3yJIbTAThI

BBIIIOJIHEHHOM padoThI

3Harh:
VYposenb 1 | GU3HUUECKYIO CYITHOCTD SBJCHUH, MPOUCXOAIINX B MaTepHajIax UX B3aH-MOCBS3b CO CBOWCTBAMHU
YpoBeHb 2 | OCHOBHBIC XapaKTEPUCTUKH CBOMCTB MaTepHa-JI0B; BUIBI TEXHOJIOTHYE-CKON 00pabOTKH MaTePHAIOB; COBPEMEHHbIE
METO/IbI OIIPEIEICHUST MEXaHUYECKUX CBOMCTB MaTepHaIOB
YpoBeHb 3 | OCHOBHYIO TEXHHUECKYIO JINTEPATYPY U METOINYE-CKUE MaTEPHAIIbl, HEOOXOAMMBIE JIJISl OCYIIECTB-JICHHUS
000CHOBaHHOTO BEIOOpA COBPEMEHHBIX MaTEPUAIOB
YMmerb:
Yposens 1 | popmynrpoBats TpeOOBaHMS K KOHCTPYKIIMOHHBIM U HHCTPYMEHTAILHBIM MaTepraiaM, TpaMOTHO BEIOUPATh
COBPEMEHHBIC METO bl UCCIIEIOBAHUSI CBOWCTB MaTEpHAJIOB
YpoBeHb 2 | IPOTHO3UPOBATH MOBECHUE MATEPHUAIIOB MPH BO3JACHCTBUU Ha HETO PA3IUYHBIX (PAKTOPOB, B TOM YHCIIEC PabOTHI B
SKCTPEMAJIbHBIX YCIOBUSIX
YpoBenb 3 | BBIOMpaTh MaTepHAaIbl P BBIOTHEHNH peMoHTa CJIM ¢ yd4eToM BIIMSHUS BHEITHUX (HaKTOPOB H TPeOOBaHMIA
6e3omacHoi u 3(pPeKTUBHOM HKCILUTYaTAIIMU C UCTIONB30BAaHUEM COBPEMEHHBIX MaTepHAlIOB
Baaners:
YpoBenb | | COBpeMEHHBIMU CTaHAAPTHBIMHA METOIaMH MCIBITAHHUS CBOWCTB OCHOBHBIX U BCIIOMOTATENbHBIX MaTEpPHAaJIOB
YpoBeHb 2 | METOIaMU ONPEACICHUS] MEXaHUYECKUX, TEXHOIO-THUECKUX U IKCILTYaTallHOHHBIX CBOWCTB MaTEpHAIIOB,;
OCHOBHBIMH CBEJICHHSIMH O 3HAYCHHUH U CBOWCTBaX METAJJIOB M CIUIABOB, TEXHOJIOTUU UX MPOU3BOJICTBA
YpoBeHb 3 | IpaKTHYECKMMHU HaBBIKAMU BBIOOPA MAaTEPHATIOB C YUETOM MEXaHHMUYECKUX, TEXHOJOTHUYECKUX, IKCILTYaTAIHOHHBIX

CBOIICTB MaTepuaoB

B pe3dyabTare 0CBOCHHUs TUCHUIIIMHbI 06y‘-lalO]].lI/[I7[Cﬂ JOJIKECH

3.1 | 3HaTh:




3.1.1

OCHOBHBIE KJIACCHI COBPEMEHHBIX MaTEPHAJIOB UX CBOMCTBA M 00IaCTH IPUMEHEHHS, IPUHINIEI BEIOOPA MaTEpHAIIOB;

3.1.2

3aKOHOMEPHOCTH CTPYKTYpo0Opa3oBaHus, (ha30BbIE IPEBPAIICHNS B MaTepHaax, BIUIHIE CTPYKTYPHBIX XapaKTePHUCTHK
Ha CBOICTBA MAaTE€PUAIOB;

OCHOBHBIC CTAHAAPTHBIC METO/IBI ONPEICIICHUS CBONHCTB MAaTEpPHAIOB, IPHUHIIUIIBI CPAaBHUTEIIHFHOTO aHAIN3a CBOWCTB
MaTepHaloB.

3.2

YMmers:

3.2.1

HCIIOJB30BATh HA MPAKTUKEC COBPEMEHHBIC CBEJICHUA O MaTe€puaiax, O BIUAHUU CTPYKTYpP Ha CBOMCTBa MaTEeprajioB;

322

aHAJTM3UPOBATH NPOIECCHl KPUCTAIUTN3AINN, 0COOCHHOCTH AN (HY3HOHHBIX MEXAaHU3MOB, KOHTPOJIHMPYIONINX KHHETHKY
Pa3BUTHUS KPUCTAIM3ALMY U (ha30BbIX NPEBPALICHHI B TBEP/IOM COCTOSIHUH METAJLIOB ¥ CIUIABOB; UCIIOJIb30BATh
JMarpaMMbl COCTOSIHHS CIUIaBOB.

323

UCIIOJIB30BATh 3aKOHBI €CTECTBEHHBIX HAYK IIPH IIPH NPOTHO3MPOBAHUN HAIPSDKEHHBIX COCTOSHMH, Aedopmaruit
METaIIMYECKAX KOHCTPYKIUS U JIeTaneil MallliH 1 MEXaHU3MOB B YCIOBHSAX JKCILTyaTalluu

33

Baagern:

3.3.1

OBJIAACHUC TCOPETUUCCKUMHU U IPAKTUYCCKUMH METOAaMU BI:I60pa MaTepHraJIoB C YYETOM UX MEXAaHUYCCKHUX,
TEXHOJIOTUYCCKHX, OKCITyaTallHOHHBIX CBOMCTB

4. CTPYKTYPA U COJAEPKAHUE JUCIHHUIIVIMHBI (MOAYJIA)

Kon HaumeHoBaHue pa3aeioB U TeM /BH]T Cemectp | YUacoB | Komneren- | Jluteparypa | Uurte | Ilpumeuyanue
3aHATHSA 3aHATHSA/ / Kype 197074 PaKT.
Pazpea 1. MeranioBesenue u
TepMuyeckas 00padoTKka MeTALIOB
1.1 Knaccugukauus marepranoB. ATOMHO - 5 2 OIIK-1 JI1.1JI1.2 0
KpPHUCTAJUIMYECKOE CTPOCHUE METAJIIOB U JI1.3J12.1
cmaBoB. /JIex/ J2.2J12.4
JI2.8713.5
3132
1.2 Maxpoananu3s /J1a6/ 5 2 OIIK-1 JI1.1 J11.2 1
OIIK-2 J1.3J712.2
J12.4J13.1
J3.7
213233
1.3 Kpucrammmsanus meramios. /JIex/ 5 2 OI1K-1 J1.1J11.2 0
JI1.3J12.2
2.4
JI2.8J13.8
32
1.4 MexaHn4yeckie CBOMCTBA 1 5 2 OIlK-1 JIT.1J11.2 0
KOHCTPYKTHBHASI IPOYHOCTH METAJIIOB U OIIK-2 JI1.3J12.2
crraBoB /Jlex/ 2.4
JI2.8J13.8
22
1.5 Ormnpenenenre TBEPJOCTH METAJUIOB U 5 2 OIIK-1 JI1.1J11.2 1
cru1aBoB Mo Metoay bpunenst /J1a6/ OITK-2 JI1.3J12.2
2.4
J12.6J13.1
32 33
1.6 OnpeneneHue TBEPJOCTH METAIUIOB U 5 2 OIIK-1 JI.1J11.2 1
CIuTaBoB 1Mo MeToy Poksemna /J1a6/ OIIK-2 JI1.3J12.2
2.4
J12.6J13.1
32 33
1.7 Onpenenenue yaapHOH BSI3KOCTH 5 2 OIIK-1 JIL.1JI11.2 1
KOHCTPYKIIMOHHEIX cTajiei. /J1ab/ OIIK-2 JI1.3J12.2
2.4
JI2.5J13.1
3233
1.8 Teopus criimaBoB.JluarpaMMbl COCTOSIHUS 5 2 OIIK-1 JI.1J11.2 1
CHCTEM JIBOWHBIX CIIaBOB. /JIex/ OIIK-2 JI1.3J12.1
J2.2712.4
JI2.7J713.8
22




1.9

Muxpoananus /J1a6/

OIlK-1
OIlK-2

J1.1J11.2
JI1.3J12.2
2.4
J12.6J13.1
9233

1.10

XKeneso u ero cruassl. Jluarpamma
COCTOSIHHS CHCTEMBI XKeJIe30-
yrnepon /JIex/

OIIK-1
OIIK-2

JI1.1J11.2
JI1.3J12.2
2.4
JI2.6J13.8
32

Kitaccudukarus MapKkupoBKa CBOMCTBA U
HaszHaveHue 9yryHoB. /T1p/

OIIK-1
OIIK-2

JI1.1J11.2
JI1.3J12.2
2.4
JI2.6J13.5
JI3.8
0132 54

1.12

JuarpaMmma COCTOSIHUSI CHCTEMBI JKeJIe30-
yraepon /TIp/

OIIK-1

J1.1J11.2
J1.3J12.1
J2.2J12.4
J12.8J13.8
0254

1.13

Teopus ¥ TEXHOJIOTHS TEPMUUECKON
00paboTtku /JIex/

OIIK-1
OIlK-2

J1.1J11.2

JI1.3J12.2

J2.3712.4

JI2.8J13.8
92

1.14

Kitaccudukarms MapkupoBKa CBOHCTBA U
Ha3HAYEHUE yrIIepoAuCTHIX cTanei. /T1p/

OIIK-1
OIIK-2

JI1.1J11.2
JI1.3J12.1
2.2
J12.4J13.5
JI3.8
02 94

1.15

Teopust U TEXHOJIOTHUS TEPMHUUECKOM
obpaboTtku /IIp/

OIIK-1
OIlK-2

J1.1J11.2
J1.3J12.1
2.2
JI2.4J13.3
JI3.8
0254

1.16

Teopus ¥ TEXHONOTUS XUMHKO-
TepMHIECcKoi 00paboTku /JIex/

OIIK-1
OIIK-2

JI1.1J11.2
JI1.3J12.1
2.2
J12.4J13.8
92

1.17

Kitaccudukarms MapKkupoBKa CBO#CTBa 1
JIETUPOBAHHBIX KOHCTPYKLIMOHHBIX
crauneii. /TIp/

OIIK-1
OIlK-2

JI1.1J11.2
JI1.3J12.1
2.2
J12.4J13.8
92 D54

Knaccu¢ukaryst MapkupoBKa CBOMCTBA U
JIETUPOBAHHBIX HHCTPYMEHTAIBHBIX
cTaneii u crutaBos. /I1p/

OIIK-1
OIlK-2

J1.1J11.2
J1.3J12.1
2.2
J12.4]13.6
0254

1.19

Teopus ¥ TEXHOIOTHS TEPMUUECKON U
XHUMHKO-TepMHUecKoi 00paboTku /T1p/

OIlK-1
OIlK-2

J1.1J11.2
J1.3J12.1
2.2
J12.4J13.1
JI3.2J13.3
JI3.7 JI3.8
02 D54

1.20

CraBbl Ha OCHOBE aJTIOMHHUS 1
tuTana /JIex/

OIIK-1
OIlK-2

J1.1J11.2
J1.3J12.1
J2.2
J12.4]13.4
JI3.8
92




1.21 Knaccu¢uxkarus MapkupoBKa CBOMCTBA U 5 4 OIlK-1 J1.1J11.2 2

Ha3HA4YEHHUE [IBETHBIX METAJIOB U OIIK-2 JI1.3J12.1
cruiaBoB (criaBoB Ha ocHoBe Al, Ti) /TIp/ 2.2
JI2.4J13.8
22 D4
1.22 CriaBbl Ha OCHOBE MenM U marHus /JIex/ 5 2 OIIK-1 JI1.1 J11.2 1
OI1K-2 JI1.3J12.1
2.2
J12.4J13.8
22
Pazgen 2. Hemeranauyeckue
MaTepHaIbI
2.1 Inactuyueckue, KOMITO3UIIMOHHBIE U 5 2 OIIK-1 JIT.1 J11.2 0
pe3nHoBBIe MaTepuaisl. Kiesiue, JI1.3J12.1
JIAKOKpacoOYHbIC, HEOPTaHUYECKHE J2.2J12.4
MaTtepurais /JIex/ JI2.7J713.8
0254
2.2 Hemerannuueckue MaTepuasl, 5 67 OIlK-1 J1.1 0
MpUMEHsIeMbIe B MalTHOCTpoeHuH /Cp/ OIIK-2 JI1.2J12.1
31
5. ®OHJ OIIEHOYHbBIX CPEACTB
5.1. KoHTposabHbIE BONIPOCHI M 3a1aHUS
Bomnpocs! 11 TOATOTOBKH K YK3aMEHY.
1. 3HaueHHe Kypca B MH)KECHEPHOW HMOATOTOBKE. Poib MaTepHaioB B COBpeMEHHOH TexHuke. Kiaccupukarus
METANTMIECKUX M HEMETAINIMIESCKAX MaTepHalIOB.
2. ATOMHO-KPHUCTaITIMYECKOE CTPOCHUE METAIIOB. THITBI KPUCTAIIIMYECKAX PEIICTOK, UX IapaMeTpEL.
Kpucrannorpapuueckoe 0603HaueHHE aTOMHBIX TUIOCKOCTEH U HANPsHKEHUH.
3. AHHM30TpONHS, CBOUCTBO MeTaILIOB. [lonmnMopdHBIe 1 MarHUTHBIC NPEBPANCHUS B METalIaX.
4. CrpoeHne pealbHBIX KpUCTAUIOB. BHIBI Ne(heKTOB KPHUCTAIIIMYECKOTO CTPOSHHMS, X XapaKTepHUCTHKA W BIMSHHE Ha
CBOIICTBAa METAJJIOB.
5. Kpucramnuzanus ®Kuakux MeTawioB. TepMoIuHaMHYECKAE OCHOBBI (ha30IpeBpalICHHI; (BaKTOPbI, BIUSIOMINE Ha
TPOIIECC KPUCTAJUIM3AINH YHCTHIX METAIIOB.
6. YnpasneHne mpomeccoM TeTeporeHHOH KpHucTammm3anun. MoanpunupoBaHue xugkoro meramia. CtpoeHue
METaJUIMYECKOTO CIUTKA. JIMKBAIMA B CIIJIaBax.
7. MexaHuueckue CBOWCTBA, ONpenessieMble NMPU CTATUYECKUX HCIBITAHUSAX IPOYHOCTH, INIACTUYHOCTU. TBEpaOCTh U ee
XapakTeprcTHKa. MeToab! oNpeeeHIsT MEXaHNUECKOTO XapaKkTepa MpH CTaTHYECKOM Harpy)KeHHH.
8. MexaHnuecke CBOKUCTBA, OmpefesieMble IpU JTMHAMHYECKOM HArpyXeHHU. Y AapHas BS3KOCTb, XJIAaJHOJIOMKOCTb.
9. CBoiicTBa MeTaa, ONpeessIONe J0JITOBEYHOCTh U3/IeNUs: H3HOCOCTOMKOCTh, CONPOTUBIICHUE YCTAJIOCTH,

KOHTAKTHas BA3KOCTb.
10.  OcraTouHble HAPSKEHUS U UX BIUSHUE HAa CBOMCTBAa METAJJIOB U CIUIaBOB. [1yTH MOBBIIIEHUS TPOYHOCTH METAIJIOB.

11. Hanpsoxenus u gedopmanus: ynpyras U mactuueckas negopmanuu. Jedopmaiys MOHOKPHCTAIIOB U
HOJIMKPUCTAIUIOB, MEXaHW3MBbI INIACTHYECKO 1eopMalliy, CIIBHT, IBOHUKOBAHHE.

12. Bnusiaue mactudeckux JedopMaiiii Ha CTPYKTYpy H CBOMCTBa MetayuioB (Hakier). Tekctypa aedopMariud.

13. BrnusHue HarpeBa Ha cBOWCTBa Ae(OpPMHUPOBAHHOTO MeTayuia. Bo3spar u nonuronmsanus. IlepBuunas u codbupaTtenbHas
pexpucrannuzanys. [TonaTre o XxonoaHoH u rops4eil qedhopmarum.

14. OCHOBBI TEOPHH CIDTABOB. XapaKTePHCTHKAa MOHATHI: CIIaB, CHCTEMa KOMIIOHEHTOB, (a3a. [Ipasmio ¢das.

15. XapakTepHUCTHKA TBEPABIX PACTBOPOB, XUMHUYECKUX COCAMHEHMH, MPOMEXYTOUHBIX (a3 M MEXaHHIECKHX CMeceil.
16. JnarpaMMBbl COCTOSTHHSI JBOWHBIX CIJIABOB M METOJBI MX MOCTpOeHHs. JuarpaMMel cocTossHUS. CHCTEMBI € TMOIHOM
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM cocTostHUU. [IpaBuiio ¢a3 u npaBuiio oTpesKkos.

17. JlmarpaMma COCTOSIHUS [UIS CIUIaBOB, OOPa3yIOMIMX NP KPUCTAIUIM3AIMHA MEXaHWYECKHE (IBTEKTHYECKHE) CMECH.
18. Juarpamma COCTOSIHUSA CIUIABOB C OTPaHUYEHHON PaCTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSHMU.

19. JlnarpaMma COCTOSIHUS JJISl CIIIABOB, 0OPa3yIoOMIUX XUMHYECKUE COETUHEHMS.

20. JlmarpaMMBl COCTOSTHHS CIUTaBOB, KOMIIOHEHTHI KOTOPBIX MMEIOT MONMUMOpP(QHBIE IpeBpameHus. IBTEKTONTHOES
MpEeBpaIleHUE B CIUIABaX.

21. CBsI3b MEXIY CBOWCTBAMU CILIABOB M THUIOB JAWArPaMM COCTOSHHSL.

22. ITonsTHE O AMArpaMMax COCTOSIHUS TPOMHBIX CIIIAaBOB.

23. JlmarpaMMBl COCTOSTHUSI CHCTEMBI JKelIe30-11eMeHTHT. KOMITOHeHTHI, ()a3bl M CTPYKTYpHBIE COCTaBIIAIONINE CTajeH H
6enbIx uyryHOB. X XapaKTepUCTUKH, YCIOBUS 00pa30BaHMs U CBOICTBA.

24. JluarpamMma COCTOSIHUSI CHCTEMBI JKeJe30-TpaduT.

25. Bnusinue yriepona W MOCTOSIHHBIX TIpUMeceil Ha cBOWCTBa cTanmu. Kiaccuukanus 1 MapKApoBKa YIIIEPOIMCTHIX CTalleH
10 c1t0co0y BEITUIABKH, KAYECTBY, HA3HAUCHHUIO.

26. BnusiHue Nerupyronmx 3JIEMEeHTOB Ha CBOICTBA CILIABOB jkKene3a, ¢asbl, 00pazyeMble JICTUPYIOUIUMU JJIEMEHTaMHU —

TBEP/IbIC PAaCTBOPBI, KapOUIBI, HHTepMeTaLTH b CTPYKTYpHBIC KIACCHI JISTHPYIOIUX CTajeH B YCIOBHUSIX PABHOBECHS
OXJIQXKIEHHS Ha BO3IyXE.




27. Krnaccuduxkarms, cBoiicTBa ¥ Ha3HAUCHUS UyI'yHOB. BIIMsHME MOCTOSHHBIX IMpHMecell Ha CBOWCTBA UYTYHOB.

28. CBoliicTBa, peBpallleHye cTand npu HarpesBe. PocT 3epHa ayctrenuta. BnusHue pasmepa Ha MeXaHMYECKUE U
TEXHOJIOTHYECKHE CBOMCTBA CTalU. BnsHMeE Jernpyromux 3IEMEHTOB Ha POCT 3€pHA aycTeHHTa. BnusHue pasmepa Ha
MEXaHUUYECKUE U TEXHOJIOTUYECKHUE CBOICTBA CTaNIU. BiusiHUe NerupyoIuX 3JIEMEHTOB Ha POCT 36pHA ayCTEHUTA.

29. IpeBpaieHus nepeoxaaxICHHOTO ayCTeHHUTa. JluarpaMMbl H30METPUUYECKOTO paclaja MepeoXTaxICHHOTO ayCTeHHTA.
ITepnuTHOE NpeBpalleHne, MPOMEKYTOUHOE MPEBPAILEHNE, MAPTEHCUTHOE MPEBPAIEHHE: TPOAYKTHI PAclafa ayCTEHUTa U UX
CBOMCTBA.

30. IpeBpameHue mpu HarpeBe 3aKaJICHHOW cTanu. BiamsHHe TemmepaTypsl U MPOM3BOIUTENBFHOCTU HArpeBa Ha CTPOEHHE U
cBoiicTBa cranu. OOpaTHas U HeoOpaTUMas OTITyCKHast XpyHKoCTb. CTPOSHUE CTalIH.

31. OO11as XxapaKTepHCTHKa TPOIECCOB TepMHUIECKO 00paboTku ctamu. OTKUT mepBoro pojaa. OTKHUT BTOPOTO poJa.
Hopmanuzanus.

32. 3aKanka cTanu: BBIOOP TEeMIIEpaTyphl 3aKajKH M 3aKaJOYHBIX Cpel. 3aKaJMBaeMOCTb CTaJM M (AKTOPBI, BIHSIOINE HA
Hee. BrusiHe Terupyronumx 3;1eMEeHTOB Ha POKAINBaeMOCTb cTainy. CriocoObl 3aKalKu.

33. Ormyck cranu. Bunel u Ha3HaueHUs OTIycka. TeXHOIOIus NPOBENECHUS OTIIYCKa.

34. Tepmudeckast 06paboTKa CTalH: CYIIHOCTh, Pa3HOBHAHOCTh U Xapakrepuctuka TMO.

35. ®duznueckue OCHOBBI XMMHKO-TEpMUUECKOil 00paboTku. CBsi3b MEXAy AUarpaMMOil COCTOSHUSL U CTPYKTYPOii
nmuddy3HoHHOTO CITOS.

36. HemenTtamms. Mexanu3M 00pa3oBaHHS IIEMEHTOBAHHOTO CJIOSl M €r0 CBOWMCTBA. Pa3HOBHIHOCTH IEMEHTANMU: B TBEPJIOM
KapOropuszarope, ra3opas lieMeHTanus. Tepmuueckas o0paboTka mocie neMmeHTauuu. O01acTh NPUMEHEHNS.

37. AsoTtuposaHnue, (asbl, oOpasyromuecsi B a30THPOBAHHOM cJ0€. Pa3HOBHIHOCTH a30THPOBAHUS: ra30BOE a30TUPOBAHHUE,
HMOHHOE a30THPOBAHHE, A30THPOBAHNE B KUIIKUX cpeax. TexXHOIOTHs 1 001acTh IPAMEHEHHS.

38. Iuanuposanue cranu. Bugs! nuanuposanust. TexHONOTHsA, CBOWCTBA, 00IaCTh TPHMEHEHHS.

39. Cymsocts U dy3MOHHOH MeTaM3aiuy. MexaHU3Mbl HaCBIIICHUs] TOBEPXHOCTHOTO CJIOSl MeTa/ulaMu. PazHoBHIHOCTH
G dy3HoHHOM MeTau3anyy (XpOMIPOBaHIE, ATUTHPOBAHKE), 00TIaCTH IPIMEHEHHS.

40. IToBepxHOCTHAS 3aKanka, e BUABI X 00JIaCTH IPHMEHEHHUS.

41. MeToabl MOBEPXHOCTHOTO YIIPOYHEHUs: ApobecTpyiiHas oOpaboTka, 06paboTka posmkamMu U T.1. BiausHue
MOBEPXHOCTHOTO HAKIIENa Ha MpeeN BHIHOCIHBOCTH.

42. KoHCTpyKITMOHHBIE CcTanmy, TpeOOBaHMS, IPEABIBIIEMbIC K HUM. JIernpoBaHHBIE KOHCTPYKIIMOHHBIC CTaJH, UX

MapKUPOBKA, aBTOMATHBIC, ICMEHTUPYEMBIC, YIYUIlIaeMbIC, PECCOPHO-IIPYKUHHBIC, HIAPUKOIOIIIHNITHUKOBBIC, HX TCPMUYECKAs
00paboTKa.

43. BrIcOKOTIpOUHbIE MapTEHCUTHO-CTAPEIOIINE KOHCTPYKIIMOHHBIE CTaJM, UX TepMHYecKass 00paboTka. [3HococTolikue
BBICOKOMAapraHIEBBIE CTAIN, UX TepMUUEcKas 00paboTKa.

44. BeicokonernpoBaHHbIe KOHCTPYKIIHOHHbBIE KOPPO3HOHHOCTOIKUE cTanu. Bumel kopposun. OCHOBHbIE MPUHIIUIIBI
CO3/JJaHUs HEPXKABEIOIUX CTallell. XapaKTepUCTHKA XPOMHUCTBIX U XPOMOHUKETIEBBIX HEPIKABEIOLIUX CTaJeH.

45. KapocTolikue KOHCTpYKIMOHHBIE cTanu. ['azoBas koppo3us. OCHOBHbIE NPUHLUIIBI CO3AAHUS KAPOCTOMKUX CcTaseh.
46. KoncTpykinonssle sxapocToiikue cramu. JKaponpodHOCTh, MyTH ee MOoBbIIIeHHs. CTanu NepIuTHOTO MapTeHCUTHOTO,
MapTeHCHTHO-()EPPUTHOTO U ayCTEHUTHOTO KIACCOB (C KapOMIHBIM U HHTEPMETAIIUAHBIM YIIOTHEHHEM).

47. WHcTpyMeHTanbHBIE CTaNd M CIUTaBbl. Kiaccudukamuss ¥ MapKupOBKAa WHCTPYMEHTAIBHBIX cranei. Cramn

HETEIIOCTOMKIE, TOTYTeIIIOCTONKIE 1 TEIUIOCTORKHE YIS PEXKYIIEro HHCTPYMEHTa, X TepMudeckas oopadoTka. Cramm Juis
U3MEPUTETBHOTO HHCTPYMEHTA.

48. Cranu 1 craBbl ¢ 0COOBIMH (PU3MUYECKUMHU CBOMCTBaMU. MarHUTOMSATKHE W MarHUTOTBEPJbIC CTaNM U cruaBbl. Cranu u
CIIIaBHI C BEICOKUM AJIEKTPOCONpoTHBIeHHEM. CIIIaBHI ¢ 3aJaHHBIM TEMITEPaTypPHBIM KO3((HINEHTOM pacInpeHHsI.

49. Marepuaisl, HOIy4aeMble METOJOM IOPOILIKOBOII METAITypruu: TBEPAbIE CIUIABbI, KOHCTPYKIIMOHHBIE, IOPOIIKOBEIE
MaTepuabl.

50. Turan u ero craBel, X Kiaccuukanusa. TepMmudeckas oOpaboTKa aTFOMHHHUEBBIX CILTaBOB. OONACTh MPUMEHEHUS
THUTAHOBBIX CIUIABOB.

51. AJIOMUHMIA U €ro CIUIaBbl, UX KIaccuukanus. Tepmuueckas o6paboTka alOMMHUEBBIX CIUIaBOB. O0JacTh MPUMEHEHHS
TUTAHOBBIX CIIABOB.

52. Menp u ee cruiaBbl. JlaTyHb, OpOH3BI, HX CBOWCTBA, COCTaB, 00JIacTH MPUMEHEHUS.

53. LuHK, 0J10BO, CBUHEL U UX CIUIaBbl. LIMHK U ero cmiassl. ONOBO W €ro CriaBbl. [Ipumon Ha ONOBSHHON M CBUHIIOBOM
OCHOBE.

54. AHTHQPUKINOHHBIC CIUIABBI HA OJIOBSHHCTOW, CBUHIIOBUCTOM M IIMHKOBON OCHOBE.

55. Jlakokpaco4HbIe, HEOPTaHWIECKUE MaTepHaibl, UX KIACCH(UKAINA CBOMCTBA M 00JIaCTH NMPUMCHEHHUS.

56. [TnacTuueckue MaTepuaibl, UX Kilaccu(UKalMs CBOWCTBA U 00JIACTH IMPUMEHEHHS.

57. KoMnosuumonHsle MaTepuaibl, UX KI1accu(puKanys CBONHCTBA M 00JaCTH IPUMEHEHUS.

Bompocs! 17151 mpoBeneHyst KOHTPOIIA 3HaHUM 110 TeMe TepMudeckast 1 XTO MeTauioB U CIIaBOB.

BOITPOCHI [1J151 KOHTPOJIS1 3HAHUM

1. ToMOTreHM3aMOHHbIH OTKUT CIUIaBOB (Ha3HAYCHUE, CTPYKTYPHBIC I3MEHEHHSI M N3MCHEHHUS CBOUCTB, PEXKUMBI M 00-TIaCTH
MIPUMEHEHUS).

2. JlopexkpucTauIM3alMOHHbIA OTKUT METAIIIOB U CIIJIaBOB (Ha3HAYCHHE, CTPYKTYPHBIC H3MEHEHUS U H3MECHEHHS CBOMCTB,
PEXHUMBI B 00JIACTH ITPUMEHEHNS).

3. PexpHCTaIN3alMOHHBII OTXKUT METAaJUIOB U CIUIaBOB (Ha3HAYECHHUE, CTPYKTYPHbIC H3MEHEHHS U U3MEHEHUS CBOUCTB, PEKHUMBI H
00J1acTH IPUMEHEHHS).

4. OctaTOYHBIC HAIIPSDKEHUS B METAJUIaX U CIUIaBaX, MX IPOMCXOXKIICHHUE U BIMSHUE HA CBOWCTBA M TTOBE/ICHNE METAIITHICCKAX
u3genuit mpu 06paboTKe U IKCIUTyaTalu.

5. Omxur, yMEHbLIAIOMINH HANPSDKEHHS B METaJUIax U CIIaBax (Ha3HayeHHE, CTPYKTYPHBIE U3MEHEHUs, PEXXUMbI U 00J1acTH




MPUMEHEHUS).

6. OcHOBBI TEPMOJMHAMUKY (ha30BBIX MPEBPALLIECHUIT IPH OXJIAX/CHUU 1 Harpese. Kpuruueckuii 3apoasii 1 padbora ero
o0Opa3oBaHusl.

7. CxopocTth 00pa30oBaHUS IEHTPOB KPUCTAIUIN3AINHN, THHEHHAsI CKOPOCTH POCTa KPUCTAIJIOB M CPEIHSA CKOPOCTh (ha30BOTO
IpeBpaleHUs.

8. 'omMoreHHOE 1 reTeporeHHoe 3aposkaeHue ¢a3. Mecra NpeaIoYTUTENLHOT0 00pa30BaHUs 3apOJIbIIIEH ITPH FeTepPOreHHOM
3apOXKICHUH.

9. Kunerunka (ha30BBIX IIpeBpallleHUl B TBEPJOM COCTOSHHUH MPH Harpese. JluarpaMMbl H30TePMHUYECKUX MPEBPANCHUH U Tep-
MOKHMHETHYECKHE JUAarpaMMBl, CIIOCOObI UX ITOCTPOCHHS U 3HAYCHHE.

10. Kunernka (a30BBIX IpeBparieHnii B TBEPIOM COCTOSHIH IIPH OXJIAXKICHUH. [arpaMMBbl H30TepMUUESCKHIX ITPEBPAICHAH 1
TEePMOKHHETHYECKIE UArpaMMBI, CIOCOOBI HX OCTPOCHHUS U 3HAUCHUE.

11. MexaHHU3M U KHHETHKA MpeBpaleHus GeppUTOLEMEHTUTHBIX CMeceil B ayCTeHUT. BiausHIe IeTHPyONUX IeMEHTOB Ha
nporecc 00pa3oBaHUs ayCTEHHUTA P HarpeBe.

12. 3akOHOMEPHOCTH pOCTa ayCTEHUTHOTO 3epHa Ipu Harpese. [leperpes u mepexor crajiei.

13. HauanpHOE, HACIIEICTBEHHOE U ACHCTBUTENBHOE 3epHO aycTeHHTa. MeTo bl OIIEHKU CKIOHHOCTH CTallel K pOCTy 3epHa.

14. MexaHH3M U KHHETHKA NEPIUTHOTO NpeBparieHus. GaKkTopsl, ONpPeAeAIOnNe MEKIIIACTHHOYHOE PACCTOSIHUE B NIEPIIUTE U
pa3Mep IMepIUTHBIX KOJIOHUH.

15. MexaHU3M U KHHETHKA MEPIUTHOTO NpeBparieHns. OcOOEHHOCTH IEPIUTHOTO MPEBPAIICHHUS B JO3BTEKTOUIHBIX U 329B-
TEKTOUAHBIX YTIIEPOJUCTHIX CTalsX.

16. MexaHH3M U KHHETHKA NEPIUTHOTO MpeBpallieHus. BiausHue IErnpyonyx 31€MEHTOB Ha IEPIUTHOE IPEBPAIIEHUE ayCTEHHTA.
17. IlonHBIN ¥ HEMONHBIA OTHKUT CTANIEH.

18. M3oTepmudeckuil u cheponan3UpYIOMNIl OTHKUT CTaNICH.

19. Orxur 1 HopMaIu3aIus CTaje.

20. ITateHTUpOBaHME CTAJEH.

21. Pa3HOBHIHOCTH OTXHIa M HOPMaJIU3aNUs YYTYHOB (CYIHOCTh, HA3HAYECHHE U 00JIACTH IPUMEHCHNS).

22. Pa3HOBUIHOCTH OT)KHMIa LIBETHBIX METAJJIOB U CIUIaBOB (CYIIHOCTh, HA3HAUEHHE U 00JaCTH IPUMEHEHH).

23. 3axaJika cIulaBoB 0e3 oauMop(HOTO NpeBpalieHus (Ha3HauCHHE, YCIOBUS HarpeBa U OXJIAXKACHUS, BIMSIHUE Ha CBOMCTBA).
24. OcoOeHHOCTH MapTEHCUTHOTO MIPEBPAICHNUS B YIIICPOJUCTHIX CTAIAX.

25. OcHOBBI TepMOAMHAMUKA MapPTEHCUTHOTO MPEBPAIICHHUS.

26. TemnepaTypa Hauasla MapTEHCUTHOTO IpeBpalleHus. O6paTUMOCTh MAPTEHCUTHOTO MPEBPALIECHHS.

27. MexaHH3M MapTEHCUTHOTO TIPEBPAIIEHHS: KOOTIEPATHBHEIA XapaKTep aTOMHBIX IIepeMENIeHIH, KOTePEHTHBIH pOCT
MapTEHCUTHBIX KPHUCTAJIJIOB.

28. MexaHH3M MapTEHCUTHOTO MPEBPAIIEHH: KPHCTAIIIOTEOMETPHS IePeCTPOIIKU pelIeTKN ayCTeHUTA B PEIIeTKY MapTeHCUTA,
JOTIOJIHUTENbHAs IehopMarns TP MapTEHCUTHOM TIPEBPAICHHN.

29. MUuKpOCTpYKTypa U CyOCTPYKTYpa CIUTaBOB, 3aKaJeHHBIX Ha MapTeHCHT. OCOOCHHOCTH CTPOCHUS TUIACTHHIATOTO MApTEHCHUTA.
30. MukpocTpyKTypa U CyOCTPYKTYpa CILIaBOB, 3aKaJI€HHBIX Ha MapTeHCHT. OCOOEHHOCTU CTPOCHHS PEEUHOTO MAPTEHCUTA.

31. IIpuunHbI U3MEHEHUS] MEXaHUYECKUX CBOMCTB CIJIABOB IPU 3aKaJKe HA MAPTEHCHT.

32. Kunernka 1 MexaHH3M OeifHUTHOTO TpeBpameHus. CTpoeHHe U CBOWCTBA BEPXHET0 U HIDKHETO OCHHHUTOB.

33. 3akanuBaeMOCTb U IPOKAIUBAEMOCTD CTaJIEH.

34. Buzsl ¥ pa3HOBUIHOCTH MPOLECCOB 3aKaTIKU U3/IETHI B MAITMHOCTPOEHHN.

35. IlonHas ¥ HeNoNHAas 3aKallka cTaneil.

36. CryneHuartas 3akajlka 4 3aKajlka cTajeil B IByX cpefax.

37. U3oTepMuueckas 3aKajKa CTajel.

38. 3akanka cranel ¢ 00pabOTKOH XOJI00M.

39. IloBepxHOCTHas 3aKaJika CTaJeil.

40. VI3MeHeHne CTPYKTYPHI 3aKaJICHHBIX YIIIEPOIUCTHIX cTa-neil mpu Harpese. OCOOEHHOCTH MUKPOCTPYKTYPBI 1 CBOHCTBA OT-
MYIIEHHOTO MapTEeHCUTA, TPOOCTHUTA U COPOUTA OTITyCKa.

41. BousHue NErupyomux 31€MEHTOB Ha CTPYKTYpHBIE H3MEHEHHsI IPU OTITYCKE CTasel.

42. Pa3HOBUAHOCTH OTITyCKa CTaJICH.

43. OcoGeHHOCTH U3MEHEHHS MUKPOCTPYKTYPHI M CBOIICTB JIETHPOBAHHBIX CTaJIeH IPH OTITycKe. SIBIICHNE BTOPUIHOTO TBEPACHHS
JIETUPOBAHHBIX CTaeil.

44. Heobpatumasi u oOpaTuMasi OTITyCKHAsI XPYIKOCTh CTajiel (CYITHOCTh, IPHYMHBI M MEPHI IPEAOTBPAIIICHUS).

49. IIpnuuHbl U3MEHEHNS MEXaHUUECKUX CBOMCTB CILIABOB IIPU CTapeHUU. BiysHue NpoJOKUTENILHOCTH U TEMIIEPATYPBI
CTapeHusl.

50. EcTecTBEHHOE M UCKYCCTBEHHOE CTapeHue. Pa3HOBUAHOCTH UCKYCCTBEHHOTO CTApEHUSI.

51. OU3NKO-XUMHYECKIE OCHOBBI MPOIIECCOB MOTYICHUS TUPPY3HOHHBIX CIIOEB.

52. DneMeHTapHbIe CTaIuH MporeccoB AP PYy3HOHHOTO 0OOTaIIEH!S TOBEPXHOCTHBIX CI0EB. 3aKOHOMEPHOCTH 00pa30BaHuUs
onHoda3HbIX AU(H(HY3HOHHBIX 30H.

53. DreMeHTapHBIE CTaHH IPOIEcCOB TP (Py3HOHHOTO 000TAIEHHS TIOBEPXHOCTHBIX CIIOEB. 3aKOHOMEPHOCTH 00pa30BaHHs
MHOTO(}a3HBIX AN HY3HOHHBIX 30H.

54. LlemeHTanus cTajeit B TBEPJOM KapOIOpHU3aTOpe U )KUAKOCTHAS LieMEHTaIHs (OCHOBBI TEXHOJIOTHHU, COCTaB, CTPOCHHE U
CBOMCTBA HaYTJIEPOXKEHHBIX CIIOEB).

55. T'a30Bas memMeHTaIws craneil (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE M CBOMCTBA HAYITIEPOKEHHBIX CIIOEB).

56. A3oTupoBaHHe cTajeil (OCHOBBI TEXHOJIOTUH U Pa3HOBHIHOCTH IIPOIlecca, COCTaB, CTPOCHHE U CBOIMCTBA a30THPOBAHHBIX
CJI0EB).

57. llmanupoBaHue cTajueil (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHUE U CBOHCTBA MU((y3HOHHBIX CIIOEB).

58. HutpouemeHTarus craneif (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE U CBOIcTBA U (Y3HOHHBIX CIIOEB).

59. BopupoBanue crajueii (0CHOBBI TEXHOJIOTHUH, COCTaB, CTPOCHUE U CBOMCTBa OOPUPOBAHHBIX CIIOEB).




60. CuntnnupoBaHue craneii (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHUE U CBONCTBA CHIIMIIMPOBAHHBIX CIIOEB).

61. AnmutupoBanue craneil (OCHOBBI TEXHOIOTHH, COCTaB, CTPOEHHE U CBOICTBA aTUTUPOBAHHBIX CIIOEB).

62. XpoMupoBaH#e cTanel (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHUE U CBOMCTBa XPOMHUPOBAHHBIX CIIOEB).

63. luakoBaHue cTajeil (OCHOBBI TEXHOJOTHH, COCTaB, CTPOCHUE U CBOMCTBA ITMHKOBAHHBIX CIIOEB).

64. ObuMe 3a1a4 ¥ MECTO TEPMHUUYECKOH 00pabOTKH B IPOU3BOICTBEHHOM MpoLIecce.

65. Crioco0Obl HarpeBa U3/1eHi IIPU TEPMUUIECKOH 00paboTKe.

66. Paboume cpenbl Ayt HarpeBa U3ISNHI IPH TEPMHIECKOH 00paboTKe.

67. Tepmuueckast 00paboOTKa ¢ HCHOIb30BAHUEM IIEKTPOHATPEBA.

68. IIpueMsl 1 METO/IbI ITPEIOTBPAIIECHNS OKUCIEHUS U 00€3yIIIepOXKUBAHNS CTAIbHBIX H3JEINI IPH TEPMHUIECKOH 00padoTKe.

69. Kitaccnguxarys KOHTpOIMpPyeMBIX aTMochep, TPUMEHIEMBIX IPH TePMHIECKOH 00paboTKe, M TpeOOBaHUS, IPEIbIBIIEMBIC K
KOHTPOJIHMPYEMBIM aTMoc(epaM.

70. IIpuHLMIIBI TOTYYEHHUs, COCTaB U Ha3HauUEHHE HIO0TEPMHUUECKOH, IK30TEpMHUUECKOM, aTMOC(EPHl U3 aMMHUaKa U a30THOH
KOHTPOJIMPYEMBIX aTMocep.

71. Oxaxxnaromue cpepl, IpuMeHsieMble TIPU TepMUIecKoit 00padoTke. TpeOoBaHus, MPEABIBISIEMbIE K KHIKAM OXJIaXTAIOIUM
cpenam.

72. OxyaskieHUe U3JIeNUi I TepMHUYeckoii oOpadoTke. KpuBast naeanbHOT0 3aKa0uHOTO OXJIaXKACHHUS.

73. Oxnaknaromye cpesibl, He MpeTepIieBaoie H3MEHEHUH arperaTHOro COCTOSHHS BO BCEM JHaNa30He TEMIIEPATYp OXITaXICHUL
U3IEIHH.

74. Oxnakaaromye cpesipl, IpeTepreBarolue U3MEHEHUs arperaTHOTO COCTOSIHUS B CBS3U C MX KUIEHUEM Ha ropsiueif mo-
BEPXHOCTH OXJIAJKAAEMBIX U3IIEIHH.

75. Bunsl aBToeopMaui U KIacCH()UKAIIS HCTOYHUKOB aBTOIe(pOpPMUPOBAHUS IIPH TEPMUIECKOH 00padoTke.

76. ABTomedopmanyu nmoxyhabpHKaTOB U H3ISIHHA O AeiiCTBHEM BHYTPEHHHX HANPSKEHUH U MEpPHI [0 UX YMEHBIIICHHUIO.

77. TexHonoruueckue criocoObl Mano1eopManOHHON 3aKaJIKi B IPUCIIOCOOJICHHUAX U MAllIMHHON 3aKaJIKH.

78. Tepmuueckast 00pabOTKa ¢ MCHOIB30BAHNEM JIA3€PHOTO HArpeBa, ee MPEHMYIIeCTBA U HETOCTATKH.

79. Tepmuueckast 00pabOTKa ¢ HCHOIB30BAHNEM 3JICKTPOHHOIYIEBOTO HATrPeBa, €e MPEUMYIeCTBA X HEAOCTaTKH.

80. HuzkotemmnepaTtypHas TepMoMexaHudeckast 00paboTka cTapelouX CIIaBoB (CYIIHOCTh, Ha3HAUEHHUE, BIUSHUE HA CTPYKTYPY U
CBOIICTBA).

81. BricokoTemnepaTypHast TepMOMEXaHHIecKast 00padoTKa CTapeloyX CIIABOB (CYIIHOCTh, HA3HAUCHHUE, BIMSHNE Ha CTPYKTYPY
Y CBOMCTBA).

82. HuzkoremnepaTypHasi TepMOMeEXaHUUecKasi 00paboTKa craliei, 3aKaJIMBaeMbIX Ha MaPTEHCUT (CYLIHOCTh, Ha3HauCHHE, BIUSIHIE
Ha CTPYKTYPY M CBOICTBA).

83. BricokoTeMnepaTypHasi TepMOMEXaHHIeCcKast 00paboTKa CTanei, 3aKkanuBaeMbIX Ha MapTEHCHT (CYIIHOCTh, HA3HAUCHHUE,
BIIMSTHHE HA CTPYKTYPY U CBOHCTBA).

84. Tepmomexanudeckast 00pabOTKa cTaneii ¢ neopmaryeil Bo BpeMst HEPIUTHOTO MIPeBpalieHus (CyIHOCTh, Ha3HAYCHHUE,
BIIMSHHE HA CTPYKTYPY U CBOHCTBA).

85. IlpenBapurenbHas TepMOMEXaHUIECKast 0OpabOTKa CTaperOMUX CIIABOB U CTajlel, 3aKaJMBaeMbIX HA MAPTEHCHUT (CYIIHOCTS,
Ha—3Ha4eHHe, BIMSHIE Ha CTPYKTYpY U CBOMCTBA).

86. CyIIHOCTh TEPMOIUKIHYECKO 00pabOTKN U KIacCU(UKAIINS €€ BUIOB.

87. Pa3HOBUAHOCTH TEPMONMKIIYECKO 00paOOTKU CTasleH M IyryHOB.

88. CymHoCTh, CXeMBI OCYIIECTBICHUS U KIACCH(PHUKAIMS BUOB XUMUKO-TEPMOLIMKINYECKOH TepMO0OpabOTKy.

89. CymHocTb, K1accu(uKaIys BUA0B ¥ OCHOBBI TEXHOJIOTHH BOCCTaHOBUTEILHOH TEPMHUUECKOH 00paboTKH.

90. BoccraHoBUTENbHAS TEpMUYECKasi 00padOTKa B MAITHHOCTPOUTEIIFHOM ITPOU3BOJICTBE.

5.2. Tembl NCbMEHHBIX PA0OT

CamocrostenbHas padora .
OBOCHOBAHMUE BBIFOPA KOHCTPYKLII/IOHHJBIX MATEPHAJIOB U PASPABOTKA PEXXMMOB X TEPMUYECKOU
OBPABOTKU JJIA M3TOTOBJIEHU S AETAJIEU MAIINH U OBOPY JIOBAHU S

5.3. ®oHA OLICHOYHBIX CPEACTB

®DOC pacnonoxer B pa3znene «CseaeHus 00 0O6pa3oBaTensHOI opraHu3am» noapaszaen «Oopa3oBaHuey 0(QUIHANIEHOTO caiTa
3ary
http://polaruniversity.ru/sveden/education/eduop/

Kputepuu oueHKr 3HaHMN CTYIEHTOB IIPU IPOBEJCHUU TECTUPOBAHUS 10 TECTY BTOPOIO TUIIA: TECTOBOE 3alaHUE 110 AUCLUIIIMHE
COJEPXKUT 25 BOIPOCOB.

. OLeHKa «OTJIMYHOY BBICTABIISETCS IIPU YCIOBHM NPaBUIBHOTO OTBETA CTyAcHTa He MeHee 4eM 80 % TeCTOBBIX 3allaHMIi;
. OreHKa «XOpPOIIO» BRICTABIIACTCS TPH YCIOBHH NPABIUIFHOTO OTBETA CTy[ACHTa He MeHee ueM 60 % TeCTOBBIX 3aJaHUA;
. OleHKa «yJOBIETBOPUTENBHO» BBICTABIISAETCS MPU YCIOBHU MPABHIBHOTO OTBETAa CTyAEHTa He MeHee 45 %; .

Kputepuu onieHKH 0OTBETOB Ha KOHTPOJIBbHBIE BOIIPOCHL: TOYHOCTh ONPENEICHUN U MOHITUHN, CTENIEHb PACKPBITHS CYLTHOCTH
BOIIPOCA, KOJIMYECTBO IPABUJIBHO U IIOJIHOCTBIO PACKPBITHIX BOIIPOCOB:

. OleHKa «OTIUYHO» CTABHUTCA, €CIIU BBINOJIHEHB! Bce TPEOOBAHUSA: TOYHO JaHBl ONPEAEIECHNUs U MOHATHS; MOJHOCTHIO
PacKpBITa CYITHOCTH BOIIPOCA; JaHBI MPABIIIFHBIE U ITOJTHEIE OTBETH Ha BCE BOIIPOCH; JIOTHYHO M3JI0kKEHa COOCTBEHHAS TIO3UIINS;
cOpPMYITUPOBAHBI BEIBOMBI.

. OlLeHKa «XOpOIIO» — OCHOBHBIE TPEOOBAHMS BBINOJIHEHBI, HO TIPH ATOM JIOMYIIEHbl HENAOUETHL. B gacTHOCTH, NMeroTCs
HETOYHOCTH B M3JIOKCHUHU MaTepUalla; OTCYTCTBYET JIOTHYECKasl MOCIEA0BATEILHOCTD B CY)KACHUAX; UMEIOTCS YITyIIICHUS B

OTBETAaX.




. OrLeHKa «yZOBIETBOPUTENBHO» — UMEIOTCS CYLIECTBEHHBIE OTCTYIJICHHUsS OT TpeOoBaHUH. B wacTHOcTH: Tema ocBeleHa
JIMIIb YaCTUYHO; JOMYIICHB! (paKTHUECKUE OMINOKH B COIEP)KaHUM OTBETOB Ha BOIPOCHI; OTCYTCTBYIOT BBIBOJIbI; OTCYTCTBYFOT
TOSICHEHHS K (hOPMYIIaM, PUCYHKH.

. OreHka «HEYIOBIETBOPUTEIBHO» — TeMa HE PACKPHITAa, OOHAPYKUBACTCA CYIIECTBEHHOS HEIOHMMAaHUE MPOOJIEMbI; JaHBI
He TOJIHBIE OTBETHI MeHee 4eM Ha 45% BOMIpocoB.

Kputepun orieHKH BBIIOJIHEHHS! KypCOBOM paOOTHI: TPaBUIIEHOCTD BBIOJHEHHS

OreHKa «OTIMYHOY CTABUTCS, €CIN BBITOJIHEHB! BCE TPeOOBAHNMS: TOYHO JaHbI OTIPEAEICHHS 1 OHITHS; TOJTHOCTHIO PACKPHITa
CYIIIHOCTH BOTIPOCA; AaHBI IPAaBIIIbHEIE, IIOJIHBIE 1 000CHOBAaHHBIE OTBETHI 110 BEIOOPY MAaTepHAIoOB U BHAaM TepMudeckoir u XTO

. OreHKa «XOPOI0» — OCHOBHBIC TPEOOBAHMS BHIIIOJIHEHBI, HO IIPH 3TOM JIOIYIICHBI HeAOoUYETH. B yacTHOCTH, MMeEIOTCS
HETOYHOCTH B U3JIOKEHUHU MaTepualla; UMEIOTCS YIIYIIEH!Us B OTBETaX.
. OreHka «yIOBIETBOPUTENBHOY» — UMEIOTCS CYIIECTBEHHBIE OTCTYILICHUS OT TpeOoBaHUiL. B wacTHOCTH: BOmpoC OcBemeH

JIUIIB YACTUYHO; AOMYLICHBI (haKTHYeCcKre OIIHMOKH B COJEpKaHUM OTBETOB HA BOIIPOCHI; OTCYTCTBYET 000OCHOBaHHUE BhIOOpa
Marepuana

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

6. YHEBHO-METOANYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUWE JUCIIUITIJIMHBI (MOZY JIS)

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas 1UTEpaTypa

ABTOPEI, COCTaBUTEITH 3armaBue, pa3MeIIeHne WznarenscrBo, rox | Komma-Bo
JI1.1 | Connues FO.I1., MarepuasoBeieHue: yIeOHUK JUIS By30B CII6.: Xumuzar, 35
Mpsxun E.N. 2004
JI1.2 |Jaxtur FO.M., MarepuanoBeneHue: JomymieHo I'oc. koMuTeToM 1Mo HapogHoMmy | M.: Ambstac, 2013 50
JleonThena B.IT. 00pa30BaHUIO B KAUECTBE yueOHHUKA IS BTY30B
JI1.3 |mon pen. FO.T'. MapoyHHK cTanel u CIIaBOB M.: 10
JparyHosa, WuHoBanmoHHoOE
A.C.3ybueHko; cocT. MAaIIMHOCTPOCHHE,
Hparynos 0., A. 2016
3ybuenko, 10.B.

Kammpcexkuii u ap.

6.1.2. Jlono/iHUTE/ILHAS JTUTEPATYpa

ABTOPEI, COCTaBUTEITH 3armaBue, pa3MelIeHne WznarensctBo, rox | Kommda-Bo
JI2.1 [Mos6epr P.K. MarepnanoBeneHne: yaed.ocobne A TeXH. By30B M.: Beicm. k., 56
1991
JI2.2 |T'opomnuuenko B.1. Martepuanosenenue: [IpakTukyMm: Ajsi By30B M.: 11
[uap.] YHuBepcureTcKas
KkHura, Jloroc,
2006
JI2.3 |Komecos C.H., MatepuanoBeeHUE U TEXHOJIOTUS KOHCTPYKIMOHHBIX M.: Beici. mik., 1
Konecos U.C. MaTepuasoB: YUeOHUK JIJIsl By30B 2007
J12.4 | Hopunsckuit uaayctp. | Knmaccudmukanus, MapKapoBKa U CBOHCTBA I[BETHBIX METAJIOB Hopunsck: HUN, 28
HH-T; cOCT. A 5. CIUTAaBOB: METOJI. YKa3aHUs K MPAKTHUECKAM padoTam 2010
Capadanosa
JI2.5 [Koncrantunos E.T". MarepuanoBeneHue: 1a00paTOPHbIA MPAKTHKYM Hopunsck, 1998 4
JI2.6 | Capadanora A 5. MarepuasoBe/ieHIE U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX Hopunsck, 1999 31

Matepuanos: JlabopaT. mpakTHKyM

JI2.7 | Apun M.X., TexHOI0rUs KOHCTPYKIMOHHBIX MaTEpUAIOB U M.: BeIici. ik, 47
MocxkaneB M.A. MaTepuanoBeicHne: YUeOHHK Il HEMAITHHOCTPOUT. CIIel. 1990
BY30B
JI2.8 | boroayxos C.I1., Marepuanosenenue: pekomeHnosano ®I'bOY BITIO M.: 20
Kozuk E.C. "MockoBckuii roc. TexHozor. yH-T "CTAHKIH" B kauectBe MaiuuHocTpoeHue,
y4eOHHUKa IS CTYJICHTOB BY30B 2015

6.1.3. MeTtoauueckue pazpadoTku

ABTOpBL, COCTaBUTENU 3armaBue, pa3MelIeHne W3natenscro, ron | Konnu-Bo




ABTOpBI, COCTaBUTENHN 3arnaBue, pa3MeIIeHIe WznatensctBo, roa | Komnu-Bo
JI3.1 [Temnep IO.A., MarepuanoseneHue: Yue0. mocodue s By30B M.: Meramnyprus, 35
Paxmranr A.T. 1989
JI3.2 |cocr. MarepuasoBeaeHue. Boioop MaTepralioB U peXXUMOB Hopunsck, 2001 4
E.I' KoncTtaHTHHOB; 00paboTKH, 00ECTICIMBAOIINX MTOTYICHHE ONITUMAITLHBIX
Hopunbckuit uHOYCTp. | 9KCITyaTallMOHHBIX CBOMCTB J€Tajei: METO/I. YKa3aHUs K
UH-T IpakTHyeckoil padore st cTyaeHtoB creu. 170900
JI3.3 | Hopunbckuit uamyctp. | MarepuanoBenenue. Teopus U TEXHOJIOTHS TEPMUYCCKON U Hopunsck, 2006 6
HH-T; COCT. XUMHKO-TEPMHIECKOH 00paObOTKI: METOINYECKIE YKa3aHU K
A f.Capadanosa CaMOCTOATENBHON paboTe
JI3.4 [Komaues b.A., Enarun | MeramioBeneHue u TepMuueckast 00padoTka nBeTHeIX MetauioB | M.: MUCHUC, 2005 8
B.1., Jluanos B.A. U CIUIaBOB: YUeOHUK /ISl BY30B
JI3.5 |Hopwuibckuit uaayctp. | Kiaccugukarms 1 MapKupoOBKa 9yTyHOB U YIIIEPOAUCTBIX Hopunsck: HUN, 8
HH-T; cOCT. A 5. CTaJIeH: METO/1. YKa3aHUs K MPAKTHUSCKUM padoTaM 2007
Capadanosa
JI3.6 |Hopunbsckuit mamyctp. | Kmaccudmuxarms, MapKiIpoBKa U CBOMCTBA JISTHPOBAHHBIX Hopunbsck: HUHY, 49
HH-T; COCT. KOHCTPYKLIMOHHBIX CTaJIel: METOJI. YKa3aHHA K MpakT. paboram 2011
Capadanona A. 4.
JI3.7 | Koncrantunos E.I'. MertatoBefieHHe U TepMHUecKas 00padoTka: JlabopaTopHbIid Hopunsck, 1994 37
MPAKTHKYM
JI3.8 | Ap3zamacos b.H., MarepuanoBeieHne: yIeOHUK IS BTy30B M.: 40
Cupopun U.U., MaiumHocTpoeHue,
Koconanos I'.®. 1986
6.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKALIMOHHO¥ ceTu "UnTepHeT"
21 | \\nii-ftp\Education S:\Kagenpa TM u O
92 | Hayuno-texHuueckuii )xypHai "Bonpocsl Matepuanosenenus” HaydHo-TexHHuecKuil sxypHas «Bompocsl
MaTepuanoBeneHus» https://elibrary.ru/title_about.asp?id=37686
93 | JIlabopatopusie paboter  S:\Kadenpa TM u O\Marepuanosenenne\Marepuanoseaenue 1t CM MM\JIabopaTopHbie
paboTsl MeTannoBeneHue
34 | Ilpaxruueckue pabotsl  S:\Kadenpa TM u O\Marepuanoseneane\Marepuanosenenue 1t CM MM\ Ipakruueckue
paboThI
6.3.1 Ilepeyens NporpaMMHOro odecnevyeHust
6.3.2 Ilepeyenb HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | HayuHo-TexHHUYECKHIT )XypHal «MaTepuanoBeneHue» http://www.nait.ru/journals/index.php?p_journal id=2
6.3.2.2 | Hayunas unpopmaunonnas oubauorek. XXypnan "MarepuanoBenenue” elibrary.ru/title_about.asp?id=7878
6.3.2.3 | Hayunas nHpOpManmoHHast OHOIHOTEK.
6.3.2.4 | Xypnan "MarepunanoBeneHue U TepMudIecKkas 00paboTka MeTaIoB
6.3.2.5 | Hayuno-texan4eckuii xxypHai «Borpocsl MmarepuaioBeaeHusi» https://elibrary.ru/title_about.asp?id=37686
6.3.2.6 | «eLIBRARY.RU» OO0 «PYHDb»: loroBop NeSU-16-05/2015r. ot 06.05.2015r.
6.3.2.7 | HayuHo-TexHUYeCKHi xypHai «Bonpocsl MatepuanoBeaeHus» http:// www.crism-prometey.ru/science/editions/
6.3.2.8
6.3.2.9 | UudopmMamoHHBIE PECYPCHI:
6.3.2.1 | DnexrpoHHBIE pecypcehl nzaarenscTBa «Elseviern: Scopus, ScinceDirect, FreedoomCollection: CornmacHo cornanieHuro o
0 | co3mannu
6.3.2.1 | UachopManinOHHO-CIIPAaBOYHBIN MTOPTAJ 10 METAJLTYPIHHU U JIUTEITHOMY IPOM3BOACTBY http://metalurgu.ru/opisanie-
1 | tehnologicheskih-protsessov-litya/
6.3.2.1 | LenTtpanbublii Metaminueckuit mopran PO http://metallicheckiy-portal.ru/marki metallov
2
6.3.2.1 | UndopmMaimoHHO-CIIpaBOYHBIH MopTa MapouHuK cTajel u cruaBoB http://www.splav-kharkov.com/choose type.php
3
6.3.2.1 | Undopmanmonnsiii mpoekt Materiology.info http://materiology.info/
4
7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIIMHbBI (MOAYJIST)
7.1 | Kommerorep (Intel Core 2 Duo E6550 2.33GHz, 11'6 O3Y, HDD 500 I'6.
7.2 | TIpoexrop Epson EB-485Wi ¢ HHTepaKTUBHBIM 3KPAHOM.




7.3 | Mukpockoms! MeTamtorpaduieckie HHBEpTHPOBaHHEIE arperaTHbie JlaboMet-U ¢ cucTeMolt BU3yain3anui 1
KOMILJIEKTaM MUKPOILTA(DOB - 3 IHIT.

7.4 | Mukpockons! Metamnorpaduaeckue MUM-7 — 4 mrt., MMII-4 (1 mwT.).

7.5 | TBepoomepsl TK-14-250, TK-2M, TII-2M.

7.6 | JIyriet bpunenns - 6 .

7.7 | Habopsl MEKPOTILTH(OB CIIABOB.

7.8 | YueOHbIe KWHODUITBMBI.

7.9 | YueOHble mpe3eHTaluH.

7.10 | Harpesatensnbie neun CHOJI (3 mt.).

7.11 | Masruukossie xompsl [1K-30, KM-0,5.

7.12

8. METOAUYECKHUE YKA3AHUA JJISA OBYYAIOIIUXCS 11O OCBOEHUIO JUCHUIIJIMHBI (MO Y JIST)

S:\Kagenpa TM u O
Kypcosas pa6ora OSGOCHOBAHUE BbIBOPA KOHCTPYKIIMOHHBIX MATEPUAJIOB 1 PASPABOTKA PEXXMMOB UX
TEPMUYECKOU OBPABOTKU 151 U3TOTOBJIEHN A1 JETAJIEU MAIIIMH 1 OBOPY IOBAHU S

METOJMYECKHUE YKA3ZAHUS BBITTOJIHEHUIO KYPCOBOM PABOTHI

BeinonHeHue 3anaHuii npeaycMaTpuBaeT 00OCHOBaHHBIM BEIOOp MaTepHaia U ero 00padoOTKH, B HAMOOJIbLICH CTEEHH
o0ecreyrnBalonIUX HKCILUTYaTalIHOHHYIO HaIeKHOCTD M JOJITOBEYHOCT JIETANIeH M KOHCTPYKIMH TeXHOJIOTHIECKOTO 000pyIOBaHHS.
B 3amanmsax chopMynupoBaHb! XapaKTepHBIE CBOICTBA U SKCILUTyaTAI[IOHHBIC YCIOBHS KOHKPETHBIX JeTallel, HCTIOIb3YEeMBIX TIPH
W3TOTOBJICHHH JieTaliell 000pyI0BaHHs METAJUTYPrHYECKIX 3aBOIOB.

Jnst pemeHns 3a1a4 HEOOXOAUMO:

- MIPOAHAIN3UPOBATH YCIOBHS PaOOTHI AeTayiel (Harpy3ka M XapakTep ee HPHIOKEHHS, TeMIlepaTypa | T.A.), 9TO
MO3BOJISICT OMPEAEIUTh CBOMCTBO (TPYIILy CBOMCTB), 00ECIICUNBAIONINX SKCILTYyaTAI[HOHHYIO HAJIEXHOCTh U IOITOBEYHOCTh
KOHKPETHOH 3aj1a4u;

- yKa3aTh BO3MOXKHBIC BHBI BBIXO/A U3 CTPOS WIIM Pa3pyLICHHH IeTaiel, nX HanOojee BEpOSTHBIC NPHUIHHEL,

- IPOAHAIN3UPOBATh METOABI M3TOTOBICHUS JeTanu (JINThe, KOBKA, INTAMIIOBKA, CBapKa, PE3aHHUE) C yIETOM
TEXHOJIOTMYECKUX CBOMCTB Npe/IaraéMbIX MaTepUaoB;

- U3 IpeularaeMblX MaTepHaloB BbIOpaTh €IMHCTBEHHO NPHUEMIIEMBIH N oOecrednBaronnii TpedyeMble CBONCTBA,
000CHOBaB CBOH BEIOOp CPaBHUTEIBHOI OIEHKOH MEXaHNUECKHIX, TEXHOJOTHIECKUX M AKCIUIYaTallMOHHBIX CBOMCTB BCEX
MaTepuaoB, NPEI0KEHHBIX B 33/1a4€;

- yKazaTh TPYIIy BBIOPaHHOTO MaTepHaia MO Ha3HAUCHHUIO (KOHCTPYKIMOHHBIE, OOIIEro WM CIIENNaTU3UPOBAHHOTO
Ha3HAa4YeHHs, HHCTPYMEHTAJBHBIC HIIH CTAJIN CO CIICIHATEHBIME (QH3HYCCKUMHE HITH SKCIUTyaTaI[MOHHBIMH CBOHCTBaMH),
OXapaKTepH30BaTh OCHOBHBIC TPEOOBAHMUS, IPEABABIIIEMbIC K JAHHO IPYIIIIE CBOMCTB;

- NPUBECTH XUMHUYECKHI COCTaB BHIOPAHHOTO MaTepualia, yka3aTh CBOWCTBA B MCXOJHOM COCTOSHUM (COCTOSIHMU
MIOCTaBKH) | TI0CIIE IPUMEHEHUS! YIPOUHSIoIei 00paboTKu (B TOTOBOM H3/EINH);

- MIPEUTOKUTE 1 000CHOBATH (B CiIydae HEOOXOANMOCTH) PEKUMBI TEPMHIECKOH, XMMHKO-TEPMHIECKOH 00pabOTKH MiH
HAK/IA, CIIOCOOCTBYIONIUX JOCTHKEHUIO ONITHMANIBHBIX 3KCILTYaTallHOHHBIX CBOWCTB MaTepHana;

- 0XapaKTEepU30BaTh BIIMSHUE JICTHPYIOIINX 3JIEMEHTOB B 00ECIICUCHUH CNICIUAIbHBIX 1 MEXaHUYECKUX CBOMCTB CTallM WIIH
CITaBa M Ha MPEBPAILEHUS B IPOLIECCE TEPMUIECKOH 00pabOTKH




