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1. HTEJIX OCBOEHUA JTUCHUTIJINHBI

11

O3HaKOMJICHHE C 0a30BBIMH ITOHATHIMH MaTEPHUAJIOBEACHUA U IIEPCIICKTUBHBIMU HAIIPABJICHUAMU PAa3BUTUA
Haquoﬁ MBICITH B 00J1aCTH MaTepUaJIOBEACHU .

1.2

321}13.‘{1/1 y‘{e6H0171 JUCIHUITIIIMHBI ((MaTepI/IaJ'IOBeI[eHI/Ie»Z

1.3

,HaTI) CTYJICHTaM 3HAaHUA U HaBBIKH, TO3BOJJIAOIIUEC ITPUMEHATH METOABI CTaHAAPTHBIX HUCTIBITAaHUH T10
OIIPCACIICHUIO MEXaHNIYCCKIUX CBOHCTB M TEXHOJIOTHYECKUX MMOKa3aTeNIeH HCIIOJIB3YEMBIX MAaTCPHUAJIOB, a TAKKE
ymMeHue BLI6PIpaTI) MaTepuaJibl U1k U3rOTOBJICHUS JieTayneu IIpH U3rOTOBJICHUH TEXHOJOTUYCCKUX MAIllMH

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: B1.0

2.1

TpeGoBanus K NIpeABAPHUTEILHOIN NOATOTOBKE 00y4al0ILerocs:

211

Teopm{ MCXaHM3MOB U MalllUH

2.1.2

TexHnomorus KOHCTPYKIHUOHHBIX MaT€PHUAJIOB

2.13

duszuka

214

Xumus

2.15

Beenenue B npoduiis

2.2

JAMCHUNINHBI U IPAKTUKH, 1J15 KOTOPHIX 0CBOEHNE JAHHOH TUCHHUILIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npeJliecTBYIOLEE:

221

MeTOI[LI COBPEMCHHOI'O MPOCKTHUPOBAHUSA METAJUTYPTUICCKUX MalllUH

2.2.2

MeTponorm, CTaHaapTu3alus u CepTI/I(bI/IKaIlI/Iﬂ

2.2.3

OCHOBBI IPOEKTHUPOBAHUS

224

HpI/IKJ'IaZ[HLIC KOMITIBIOTEPHBIC ITPOTPaMMBbI

2.25

KOppOSI/Iﬂ 1 3alITa METAJIJIOB OT HEC

2.2.6

MeTamiopexyuiee 000pyI0BaHHE

2.2.7

MeTaJ’IJ’IprI/I‘IeCKI/Ie MallluHBbI 1 O60py£[OBaHI/Ie

2.2.8

CrrenriiaBsl METAUIOBEIEHUS

2.29

TexHoMOrM4YecKue JIMHUU U KOMITJIEKCHI MCTAJLUTYyPIruieCKux MmMpon3BoACTB

2.2.10

BoccTranoBneHue neraneil MeTarypruaeckoro 000pya0BaHus

2211

FympaBanecxue U MHEBMAaTH4YCCKUC MalllMHbI

2.2.12

HanexHocTs, 3kcIulyaTalys 1 peMOHT METaJUTyprUYeCKUX MaIIUH

2.2.13

OCHOBBI aBTOMaTH3HPOBAHHOTO KOHCTPYUPOBAHUS METATTYPIHIECKIX MAIUH

2.2.14

Cucrembl cMa3KH METaJUTypruueckoro 00opyJ0BaHus

2.2.15

JlMHamMKKa U IPOYHOCTH METALTYPrU4eCKUX MAllMH

3. KOMIIETEHIINN OBYYAIOIIEI'OCsl, ®°OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA

JUCITUITIJIMHBI (MO Y JIsT)

OIIK-12.1: OGecnieunBaloT U 3aJaHHbIE IOKA3aTEIN HAACKHOCTH Ha 3Tarax NPOeKTUPOBAHUS

OIIK-5.1:

Crioco0eH yuacTBOBaTh B pa3paboTke KOHCTPYKTOPCKOW TOKYMEHTAIHU B 00J1acTH TPO(heCcCHOHATEHON

JIesITeIbHOCTH ¢ yueToM TpeboBanmii ECKJ]

B pesyabTaTe ocBOCHMS AMCUMIIJIMHBI 00yYaromMiics q0JKeH

31

3HaTh:

3.11

OCHOBHBIC KJIACCbl COBPEMEHHBIX MAaTCPHUAJIOB UX CBOMCTBA U 00JIACTH MNPUMCHCHUS, TPUHIUIIBI BI)I60pa

3.1.2

3aKOHOMEPHOCTH CTPYKTypooOpa3oBaHus, (ha30Bble MPEBPAICHHs B MaTepUaliax, BIUSIHAEC CTPYKTYPHBIX
XapaKTepPUCTUK Ha CBOMCTBA MaTEPHAJIOB;

3.1.3

OCHOBHBIC CTaHAAPTHBIC METOAbI OTIPCACIICHUA CBOICTB MaTepualioB, MPUHIHUIIBI CPABHUTEIIBHOT'O aHaJIn3a
CBOMCTB MaTcpuaioB.

3.2

YMeThb:

321

HCII0JIB30BaTh Ha IMPAKTUKE COBPEMCHHBIC CBECACHUA O MaT€pHraliax, O BJIMAHUU CTPYKTYp Ha CBOICTBa

3.2.2

AHAIIM3UPOBATH IIPOLECCH KPUCTAIUTH3AIMH, 0COOCHHOCTH AU((Y3NOHHBIX MEXaHU3MOB, KOHTPOIHPYIOIIHX
KUHETHKY Pa3BUTHS KPUCTAIM3ALMHN U (Ha30BbIX IPEBPAIIECHUH B TBEPAOM COCTOSIHUM META/UIOB U CIUIABOB;
UCIIOJIb30BaTh AUAarpaMMBbl COCTOSIHUS CIIJIaBOB.

3.2.3

UCIIOJIb30BATh 3aKOHbBI €CTECTBEHHBIX HAyK IIPU MPOTHO3UPOBAHUN HAIPSDKECHHBIX COCTOSIHUM, TeopManuii
METAJUIMYECKUX KOHCTPYKIMA U J€TaJed MalliH U MEXaHU3MOB B yCIIOBUSX DKCILIyaTalluu




3.3

Baapners:

3.3.1

OBJIAACHUC TCOPCTUICCKUMHU U MPAKTUICCKUMH METOAaMU 131>160pa MaTE€prUajIiOB C YYCTOM UX MEXaHUYCCKUX,
TCXHOJOI'MYCCKUX, DKCILTyaTallHOHHBIX CBOMCTB

4. CTPYKTYPA U COJIEP)KAHUE JUCIHUAIIIMHBI (MOY.JIsT)

Kon HanmeHoBaHue pa3aenos u TeMm |Cemectp /| Yacos | Komneren- | Jluteparypa | Unte | Ilpumedanue
3aHATUSA /BUN 3aHATHA/ Kvbc 107041 DAKT.
Pazgen 1. MerajioBeaenue u
TepMuYeckasi 00padoTka
11 Knaccuduxanus mMarepuanos. 4 1 OIIK-5.1 J1.1 0
ATOMHO - KPUCTAJLTIYECKOE OIlK-12.1 JI1.2J12.1
CTPOEHUE METAJUIOB U CIUIABOB. J12.2J12.3
/J1ex/ JI2.11J13.3
213233
1.2 Maxkpoananus3 /J1a6/ 4 2 OIIK-5.1 J1.1 0
OIIK-12.1 J1.2J12.1
J2.2J12.3
2.4
JI2.11J13.6
219233
1.3 Kpucrannuzanus MeTanios. 4 1 OIIK-5.1 J1.1 1
/JTex/ OIIK-12.1 J1.2J12.1
JI2.2J12.3
J12.11
219233
14 MexaHnndeckue cBONCTBA U 4 1 OIIK-5.1 JI1.1 1
KOHCTPYKTHUBHASI IPOYHOCTh OIlK-12.1 JI1.2J12.1
METAaJUIOB U cIi1aBoB /JIex/ JI2.2J12.3
J12.11
219233
15 OmnpezeneHne TBEPIOCTH 4 2 OIlK-5.1 J1.1 0
METaJIJIOB U CILJIABOB 10 METOIY OIlK-12.1 JI1.2J12.1
Bpunemnns /J1a6/ J12.2J12.3
J12.8 J12.11
213233
1.6 OmnpepeneHne TBEPIOCTH 4 2 OIlK-5.1 J1.1 1
METaJJIOB U CIUIaBOB IO METOLY OIlK-12.1 JI1.2J12.1
Poxgsera /J1a6/ J12.2J12.3
J12.8 J12.11
213233
1.7 Orpenienenne y1apHoi BI3KOCTH 4 2 OIIK-5.1 JI1.1 1
KOHCTPYKILMOHHBIX cTaneil. /JIab/ OIIK-12.1 JI1.2J12.1
J2.2712.3
J12.7 J12.11
213233
1.8 Teopus criaBoB. J{uarpammbl 4 1 OIlK-5.1 J1.1 0
COCTOSIHUSI CUCTEM JIBOMHBIX OIlK-12.1 JI1.2J12.1
cruiaBoB.  /JIex/ J12.2J12.3
JI2.11
2109233
19 Mukpoananus /J1a6/ 4 2 OIIK-5.1 J1.1 1
OIIK-12.1 J1.2J12.1
J12.2J12.3
J12.8 J12.11
2152353




1.10

XKeneso u ero crasel. Jlmarpamma
COCTOSIHUS CUCTEMBI JKeJIe30- YIIIepo/T
/JTex/

OIIK-5.1
OIIK-12.1

J1.1
JI1.2J12.1
J12.2712.3
J12.8 J712.9

J2.11
213233

111

Knaccuduxauus MapkupoBKa cBOfcTBa
W Ha3HaveHue 4yryHos. /IIp/

OIIK-5.1
OIIK-12.1

J1.1
J11.2J12.1
J12.2J12.3
J12.8 J712.9
JI2.11J13.3
0135233

112

W3yueHne MUKpOCTPYKTYpPbI UyT'YHOB
/J1ab/

OIIK-5.1
OIIK-12.1

J1.1
J11.2J12.1
J12.2J12.3
J12.11J13.3
213233

1.13

JuarpaMma COCTOSIHHSI CHCTEMBI
ene3o- yriepon /IIp/

OIIK-5.1
OIIK-12.1

J1.1
JI1.2J12.1
J12.2J12.3

J12.4J12.11
015233

1.14

Teopus Tepmuyeckoit oopabotku /JIek/

OIIK-5.1
OIIK-12.1

J1.1
JI1.2J12.1
J12.2J12.3
J12.5J12.6
J12.11J13.2
JI13.6
013233

1.15

TexHoorns TEpMUYECKOi 00paboTKK
/JTex/

OIIK-5.1
OIIK-12.1

JI1.1
J11.2J12.1
J12.2712.3

J12.5
JI2.11J13.2

JI3.6
213233

1.16

KonctpykunonHusie u
WHCTPYMEHTAIBHBIE CTAJIU M CILIABBI

/JIex/

OIIK-5.1
OIIK-12.1

J1.1
JI1.2J12.1
J12.2J12.3

JI2.9 J12.11
013233

1.17

Knaccudukaims MapkupoBKa CBOWCTBA
Y Ha3HAYEHHE YTIIEPOAUCTBIX CTaIeH.
Mp/

OIIK-5.1
OIIK-12.1

J1.1
JI1.2J12.1
J12.2J12.3

J12.9
J12.11J13.3
213233

1.18

N3ydenne MUKPOCTPYKTYpbI
KOHCTPYKI[HOHHBIX cTajei. /J1ao/

OIIK-5.1
OIIK-12.1

JI1.1
J11.2J12.1
JI2.2J12.3
J12.11J13.3
019233

1.19

Teopus ¥ TEXHOJIOTHUSA TEPMUUECKOM
obpadotku /TIp/

OIIK-5.1
OIIK-12.1

JI1.1
J11.2J12.1
JI2.2J12.3

J12.5
JI2.11J13.2
213233




1.20

Teopust ¥ TEXHOJIOTHST XUMUKO-
TepMuueckoit 06paboTku /Jlex/

OIIK-5.1
OIIK-12.1

J1.1
JI1.2J12.1
J12.2712.3

J2.5
J12.11J13.6
0109233

121

Krnaccuukanus MapKupoBKa CBOMCTBa
U JISTHPOBAHHBIX KOHCTPYKIHOHHBIX
craneii. /T1p/

OIIK-5.1
OIIK-12.1

J1.1
J11.2J12.1
J12.2J12.3

J2.9
J12.11J13.3
01092393

1.22

Br10op MaTepuaoB o TepMUYECKOM
o0pabotku /Cp/

67

OIIK-5.1
OIIK-12.1

J1.1
J11.2J12.1
J12.2J12.3
J12.5712.9

J12.10J12.11
J12.12J13.1
JI3.5J13.7

JI3.8

013233

1.23

Krnaccudukanms MapKupoBKa CBOHCTBa
1 JISTUPOBAHHBIX HHCTPYMEHTAIBHBIX
craneii u criasos. /TIp/

OIIK-5.1
OIIK-12.1

J1.1
J11.2J12.1
J12.2J12.3

J2.9
J12.11J13.5
019233

1.24

Teopwust 1 TEXHOJOTHS TEPMHUECKOMN H
XHUMUKO-TepMUUeckor oopadotku /TIp/

OIIK-5.1
OIIK-12.1

J1.1
JI1.2J12.1
J12.2J12.3
J12.11J13.1
JI3.2J13.5

J13.6
0103233

1.25

Ci1aBbl Ha OCHOBE aJIOMHMHUS U TUTAaHA
/J1ex/

OIIK-5.1
OIIK-12.1

J1.1
J11.2J12.1
JI2.2J12.3
J12.5J12.7

J12.9
J12.11J13.7
01322353

1.26

Teopus U TEXHOJIOTHS TEPMUIECKON U
XHUMUKO-TepMUUeckor oopadotku /TIp/

OIIK-5.1
OIIK-12.1

J1.1
JI1.2J12.1
J12.2J12.3
JI2.11J13.1
JI3.2J13.5
JI3.6 JI3.7
0103233

1.27

Knaccugukanus MapkupoBKa CBOMCTBa
U Ha3HA4YEHUE LIBETHBIX METAJIIOB U
cr1aBoB (crutaBoB Ha ocHose Al, Ti)
Mp/

OIIK-5.1
OIIK-12.1

J1.1
J11.2J12.1
JI2.2J12.3

J2.9
JI2.11J13.4

JI3.8
0132233

1.28

CIaBbI Ha OCHOBE MEIY U MarHus
/J1ex/

OIIK-5.1
OIIK-12.1

J1.1
JI1.2J12.1
J12.2J12.3

J12.9
J12.11J13.4

JI3.8
01039233




1.29 |Kiaccuduxanms MapKUpOBKa CBOMCTBA 4 1 OIIK-5.1 JI1.1 0

¥ Ha3HAYCHUE I[BETHBIX METAJIJIOB U OIIK-12.1 JI1.2J12.1
criaBoB (crutaBoB Ha ocHoBe Cu, MQ) J12.2J12.3
Mp/ JI2.11J13.4
JI3.8
213233
1.30 |Dnexrporexunueckue mMatepuanst /IIp/ 4 1 OIIK-5.1 J1.1 0
OIIK-12.1 JI1.2J12.1
J2.2J12.3
J12.11J13.4
213233
131 |AHTH(pPUKIHOHHBIC CIUIaBHI /JIek/ 4 1 OIIK-5.1 J1.1 0
OIIK-12.1 JI1.2J12.1
J2.2J12.3
J12.11J13.4
213233
Paznen 2. Hemerasimueckue
MaTepHaIbl
2.1 IInacTnueckue, KOMIIO3UITHOHHBIE U 4 2 OIIK-5.1 JI1.1 0
pe3uHOBBIE MaTepuaisl /JIex/ OIlK-12.1 JI1.2J12.1
J12.2712.3
J2.11
313233
2.2 Knesiue, makokpacouHele, 4 2 OIIK-5.1 JI1.1 0
HeopraHudeckue Marepuaisl /JIex/ OIIK-12.1 JI1.2J12.1
J12.2712.3
J2.11
313233
2.3  |Hemeraminueckue matepuaist /Cp/ 4 2 OIIK-5.1 JI1.1J12.11 0

OIIK-12.1 01092

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KouTpoabHbie BONPOCHI U 3aIaHUS

Bomnpocs! 1 HOATOTOBKH K SK3aMEHY .

1. 3Hayenue Kypca B MHXEHEPHOI MoAroToBKe. Posb MaTepuanos B coBpeMeHHOM TexHuke. Kiaccudukarus
METAJUTMYECKUX ¥ HEMETANTNYECKUX MaTepHaloB.

2. ATOMHO-KpHUCTAUNINYECKOE CTPOCHUE METAJIIOB. THUIBI KPUCTANTMYECKUX PELIETOK, UX MapaMeTpBhl.
Kpucrannorpaduaeckoe 0003HaueHHE ATOMHBIX TUIOCKOCTEH M HAIIPSHKEHHH.

3. AHu3oTpomnus, CBOHCTBO MeTaiuioB. IlonuMopdHble 1 MarHUTHbIE IPEBPALICHHS B METaJIax.

4. CtpoeHHe peaNbHbIX KPUCTAIUIOB. BHIBI NedeKTOB KPUCTAIUIMIECKOTO CTPOSHHMS, X XapaKTEePUCTUKA U BIMSIHIE Ha
CBOWCTBA METAJUIOB.

5. Kpucrammuszanust )uAKHX MeTauIoB. TepMoaMHaMUUECKHe OCHOBHI (ha30npeBpaIeHHiT; (HhaKTOphI, BIHSIOIINE Ha
MPOLECC KPUCTAIUTU3ALMU YUCTBIX METAILJIOB.

6. YpaBlieHHe POLECCOM TeTePOreHHON KprcTau3auud. MoaudunrpoBanue sxuakoro Merauia. CtpoeHue
METAJUIMYECKOTO CIUTKA. JIMKBalus B CrulaBax.

7. MexaHn4eckue cBOICTBa, ONpeeNsieMble IPH CTATUYECKUX UCTIBITAHUSAX IPOYHOCTH, TNITACTUYHOCTH. TBEpAOCTh U €€
XapakTepucTuka. MeToipl onpeesIeHus MEXaHUYECKOTO XapaKTepa pY CTaTH4€CKOM Harpy>KeHHH.

8. MexaHuueckue CBOMCTBa, ONpeeieMble TPH AMHAMUYECKOM Harpy>KeHUH. Y 1apHas BA3KOCTb, XJIaJHOJIOMKOCTb.
9. CpoiicTBa MeTalla, ONPEAEISIONE JOITOBEYHOCTh U3EIHs: H3HOCOCTOMKOCTD, CONPOTUBIIEHHE yCTaJIOCTH,
KOHTaKTHast BA3KOCTb.

10. OcTaTo4Hble HAMPSDKEHUS M UX BIMSHUE Ha CBOMCTBA METAJUIOB U CIUIaBOB. I1yTH MOBBIIIEHNS TPOYHOCTH
METaJIIOB.

11. Hanpsbkenus u gedopManusi: ynpyras 1 miactuieckas aedpopmarmu. Jedopmanns MOHOKPHCTAIIIOB U
MOJMKPUCTAIIIOB, MEXaHU3MBbI IUIACTHUECKOH AeopMalny, CABUT, TBOIHUKOBAHHUE.

12. BimsHue niactuiyeckux aedopMaiuii Ha CTPYKTYpy U CBOMCTBA MeTaiioB (Hakiern). TekcTypa aedhopmanuu.

13. BrusiHue HarpeBa Ha cBoiicTBa 1e()OpMHPOBaHHOTO MeTayuia. Bo3Bpar u nmonuronusanus. [lepBuunas u
cobuparenbHas pekpuctaumzanus. [lonsTre o XxononHoU u ropsyeii gedhopmanuu.

14. OcHOBBI TEOPHH CIUIABOB. XapaKTEPUCTHKA MOHATHUIL: CIJIaB, CHCTEMa KOMIIOHEHTOB, (a3a. [IpaBuno ¢as.

15. XapakTepucTrka TBEpAbIX PaCTBOPOB, XUMHUUECKUX COSTHMHEHHHN, TPOMEKYTOUHBIX (ha3 1 MEXaHHIECKUX CMeceil.




16. JlnarpaMMBbI COCTOSTHHSI TBOMHBIX CIUTABOB M METOBI MX MocTpoeHus. Jluarpammel coctostaust. CHCTEMBI ¢ TIOTHON
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSHHUHU. IIpaBuiio (a3 v npaBuiIo OTPE3KOB.

17. JuarpamMma COCTOSIHHSI JUIs CIIIABOB, 00Pa3yIONIMX MPH KPUCTAIUIA3AIUH MEXaHHUECKHE (IBTEKTHUECKHIE) CMECH.

18. luarpamMma cOCTOSIHUS CIUIABOB C OTPaHUYEHHON pacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSHUU.

19. Inarpamma COCTOSHHS JJIs CTUTABOB, 00Pa3yIOIIMX XMMUYECKUE COCTUHEHUSI.

20. JInarpaMmbl COCTOSTHHS CIJIAaBOB, KOMIOHEHTBI KOTOPBIX UMEIOT IOJIMMOP(QHBIE IPEeBpaIleHus. DBTEKTOUIHOE
[IPEBpaleHUE B CIUIABaXx.

21. CBs3b MEX/1y CBOMCTBaMH CIUIAaBOB M THUIIOB AUArPaMM COCTOSHUSL.

22. IlonsATre 0 AuarpaMMax COCTOSIHUSI TPOMHBIX CIUIaBOB.

23. luarpaMMbl COCTOSIHUSI CUCTEMBI JKeNe30-11eMeHTUT. KoMIOHEeHTS!, (ha3bl U CTPYKTYPHBIE COCTABIISIONIUE CTanel u
0enbIX YyryHOB. MIX XapaKTepUCTHKH, YCIOBHS 00pa30BaHUs U CBOMCTBA.

24. JlnarpaMma COCTOSIHUSI CUCTEMBI XKeJie30-Tpadur.

25. BiiusiHue yriepo/ia v IOCTOSHHBIX TMpHMeceit Ha cBoiicTBa ctanu. Kiaccudukaiys 1 MapKupoBKa yIiepoauCThIX
cTaJieil o croco0y BBIIUIABKU, KAYECTBY, HA3HAYEHHUIO.

26. BiiusiHue NErHpyIOIINX JIEMEHTOB Ha CBOMCTBA CIIJIABOB JKene3a, Ppasbl, 00pa3yeMble JETHPYOIUMHE DJIEMEHTAMH —
TBEpJIble PACTBOPBI, KapOUIbl, HHTEpMETAUTHIBL. CTPYKTYPHBIE KIIACCHI JIETHPYIOIINX CTaJlel B YCIOBUIX PaBHOBECHS U
OXJIaX/IeHHUs Ha BO3IyXE.

27. Knaccudukarysi, CBOHCTBAa M Ha3HAYEHUS YyT'YHOB. BinsiHIE OCTOSHHBIX IPUMECEei Ha CBOICTBA UyTYHOB.

28. CBoiicTBa, IIpeBpalleHne CTalli Mpu Harpese. Poct 3epHa aycTennTa. BiusHne pa3mepa Ha MeXaHHIECKUE U
TEXHOJIOTHYECKUE CBOIMCTBA CTaIU. BiusHue nerupyomux 3JIeMeHTOB Ha POCT 3epHa aycTeHuTa. BiusHue pasmepa Ha
MEXaHMYECKHE U TeXHOJOTHYECKHE CBOMCTBA CTall. BiausHue Ierupyonux 3JeMEHTOB Ha POCT 3epHA ayCTCHUTA.

29. IpeBpaleHus NepeoXIKICHHOIO ayCTeHUTa. JJuarpaMMbl H30METPUUECKOr0 Pacnaja MepeoxIakAeHHOIO
aycreHuTa. IlepiauTHOe npeBpaieHue, MpOMEeXyTOUHOE IIpeBpallieHie, MapTeHCUTHOE IIPEBpallleHne: MPOAYKTHI paciaga
ayCTEHHTa U UX CBOMCTBA.

30. IlpeBparmenune mpu HarpeBe 3aKaJleHHON CTaNd. Biwsiare TeMnepaTyphl 1 IPOU3BOAUTEIHFHOCTH HarpeBa Ha CTPOCHUE
u cBolicTBa cramyu. OOpaTHast 4 HeoOpaTUMasi OTIIyCKHas XpyNnKocTh. CTpOEHHE CTalll.

31. O6mas xapaKTepUCTHKA TPOLIECCOB TEPMUIECKOH 00paboTKH cTaiu. OTKUT TiepBOro poaa. OTKHUT BTOPOTO poja.
Hopmanuzanus.

32. 3akaJika CTajJH: BEIOOp TEMITEpaTyphl 3aKaJIKH M 3aKATIOYHBIX CpeA. 3aKaJHBaeMOCTh CTAIN U (haKTOPHI, BIMSIONINE Ha
Hee. BiusiHue Jlerupyomux 3JeMeHTOB Ha IPOKAINBaeMOCThb cTaid. CIocOObI 3aKalKH.

33. Otmyck crany. Buas! u Ha3HaueHuUs oTIycka. TeXHOIOoTus IpoBeeHHs OTILyCKa.

34. Tepmuueckas 00pabOTKa CTaIU: CYIIHOCTh, PA3HOBUIHOCTh U Xapaktepuctuka TMO.

35. @uzuueckrue OCHOBBI XUMHUKO-TepMUYECKON 00paboTku. CBA3b MeX]ly AUarpaMMoi COCTOSHUS U CTPYKTYPOi

TP PY3HOHHOTO CITOS.

36. Llemenranusa. Mexanu3zm o0pa3oBaHusl IEMEHTOBAHHOTO CJIOS M €r0 CBOMCTBA. Pa3HOBHIHOCTH LIEMEHTAIIMU: B
TBEPAOM KapOropH3aTope, ra3oBas eMeHTanus. Tepmudeckas 00padoTka mocie nementanui. O0acTs MpUMEHEHHSI.
37. AzotupoBaHue, Qa3bl, 00pa3yroyecs B a30THPOBAHHOM CJioe. Pa3HOBUIHOCTH a30THPOBAHUS: ra30BOC
a30THUPOBaHKE, HOHHOE a30THPOBAHKE, a30TUPOBAaHHE B KHUIKHX cpeaax. TeXHONOrHs 1 00JIacTh MPUMEHEHUSL.

38. luanupoBaHue cranu. Bunsl nuanupoBanus. TeXHOIOTHs, CBOHCTBA, 00JaCTh IPUMEHEHHUS.

39. CymHuocTh 1uddy3nOHHON MeTayuTH3anui. MeXaHn3MBbl HACHIIEHHUS TOBEPXHOCTHOTO CJIOSI METaJTIAMHU.
PaznoBunHoCcTH MU dy3MOHHON MeTanIM3auy (XPOMUPOBAHUE, ATUTUPOBAHKE), 00TACTH IPUMEHEHHUS.

40. TloBepxHOCTHAs 3aKalKa, e¢ BUABI U 00JIaCTH MPUMEHEHHSI.

41. MeTo/pl MOBEPXHOCTHOTO YIPOUHEHHUS: IpodecTpyitHas o0paboTka, 00paboTKa poiuKaMu H T.1. BiusHue
MIOBEPXHOCTHOTO HAKJIEMa Ha IPe/eN BEIHOCIUBOCTH.

42. KOHCTPYKIIMOHHBIE CTaIH, TPEOOBAHUS, IPEAbABIsAEMbIe K HUM. JIerupoBaHHbIE KOHCTPYKIIMOHHbIE CTANIHU, UX
MapKHpOBKa, aBTOMAaTHbIE, [IEMEHTHPYEMBIE, YIIyUIllaeMble, PECCOPHO-TIPYKUHHBIE, IAPUKOIIOIIIUITHUKOBBIE, HX
TepMHuyeckas 00padoTka.

43. BBICOKONIPOYHBIE MAapTEHCHTHO-CTapEIONINe KOHCTPYKIMOHHBIE CTaJIM, HX TepMHYecKas oopadoTka. M3HococTolikue
BBICOKOMApraHIEBbIE CTANIM, UX TEPMUYEcKas o0paboTKa.

44. BpICOKOJIETHPOBaHHbIE KOHCTPYKIIMOHHbIE KOPPO3UOHHOCTOHKHE cTasi. Buasl koppo3un. OCHOBHbIE PUHIIMITBI
CO3aHUs HEPIKABCIOIIUX CcTajeH. XapaKTepI/ICTI/IKa XPOMHUCTBIX U XPOMOHHUKEJIEBBIX HEPIKABCIOIIINX cTaneu.

45. XKapocToiikre KOHCTPYKIMOHHbIE CTaH. ['a30Bast kKopposus. OCHOBHBIE IPUHIIUIIBI CO3AHUS KAPOCTOMKHX CTalIei.
46. KoHCTpYKIIMOHHBIE KapoCToiKkre cTainu. JKapornpoyHoCcTs, MyTH ee noBblmeHns. CTanu NepIuTHOIO MapTEHCUTHOTO,
MapTEHCUTHO-(DEPPUTHOTO H AyCTEHUTHOTO KJIACCOB (¢ KapOUIHBIM M HHTEPMETAJUTHIHBIM YIUIOTHEHHEM ).

47. HcTpyMeHTallbHbIE CTalH U cIulaBbl. Kitaccupukanus 1 MapKupoBKa HHCTPYMEHTAJbHEIX cTaneil. Ctamu
HETEIUIOCTOMKHE, MOJIyTEINIOCTOMKHE U TEINIOCTOWKHUE JUI PEXYIIEro HHCTPYMEHTa, NX TepMuieckas oopadorka. Cramu
JUTsL U3MEPUTEJIBHOI'O HHCTPYMCHTA.

48. Cranu u crutaBbl ¢ 0cOOBIMU PU3NYECKUMU CBOIicTBaMHU. MarHUTOMATKHE U MarHUTOTBEP/IbIE CTANN U CIuiaBbl. CTamu
U CIUIaBBI C BBICOKHM 3JIEKTpoconpoTuBieHreM. CIiaBbl ¢ 33JJaHHBIM TEMIIEPATYPHBIM K03 QUIIMEHTOM paciIupeHus..
49. Marepuaisl, 10Jly4yaeMble METOI0OM MOPOLIKOBOM METAJTypTrUH: TBEP/bIE CILIABbI, KOHCTPYKI[MOHHbIE, IOPOIIKOBbIE
MaTepHabl.

50. TutaH u ero cmaBsbl, ux kKnaccupuxanus. Tepmudeckas 00padoTKa aTIOMUHHMEBBIX CIIIaBOB. O0IacTh MPUMEHEHUS
TUTAHOBBIX CILIABOB.

51. AnmoMuHHEH 1 €TO CIIaBbl, uX Knaccuduxarys. Tepmudeckas 00paboTKa aTIOMUHUEBBIX CIIaBoB. O0IacTh
MIPUMEHEHUS TUTAHOBBIX CIIABOB.




52. Menp u ee crutaBbl. JIaTyHb, OpOH3BI, KX CBOWCTBA, COCTAB, 00JACTH MPHUMEHEHHUSI.

52. Menp u ee ciuiaBbl. JIaTyHb, OpOH3BI, UX CBOHCTBA, COCTaB, 00JIACTH IPUMEHEHHSI.

53. Ilu=K, 0J10BO, CBUHEI U X CIUTaBbl. L{MHK 1 ero criaBel. OJ0BO U ero cruiaBbl. [lpumon Ha OJOBSIHHOM M CBUHIIOBOU
OCHOBE

54. AHTH(PHUKIIMOHHBIC CIIABBI HAa OJIOBSIHUCTOM, CBUHIIOBUCTOW M IIMHKOBOW OCHOBE.

55. JlakokpacouHble, HEOPraHUYECKHE MaTepUalIbl, MX KIacCH(UKaIUsI CBOMCTBA M 00IaCTH TPUMEHEHUSI.

56. [InacTuueckre MaTepUalbl, UX KIaCCU(QUKALIUS CBOMCTBA M 00IACTH IPUMEHEHUSL.

57. KoMIo3ui1oHHbIe MaTeprabl, UX KiIacCU(HKanus CBOHCTBA M 001aCTH IPUMEHEHUSI.

Bormpocsr qist mpoBeaeHust KOHTPOJIS 3HAHUU 110 TeMe Tepmuieckas u X TO MeTanioB U CIUTaBOB.

BOITPOCHI JIJ151 KOHTPOJISI 3HAHUIA

1. T'oMOTreHH3aIOHHBIH OTXKHT CIIaBOB (Ha3HAUCHHUE, CTPYKTYPHBIE H3MEHEHHUS 1 N3MEHEHHS CBOICTB, PEXKUMBI U
00J1aCTH IPUMEHEHUS).

2. JIOpEeKpHUCTAIITM3AHOHHBIN OT)KHTI METAJUIOB U CIUIABOB (Ha"3HAaU€HHE, CTPYKTYPHBIE H3MEHEHNS 1 I3MEHEHUsI CBOICTB,
PEXUMBI ¥ 00J1aCTH IPUMEHEHUS).

3. PexpucTtammm3anoHHBIA OT)KUT METAJJIOB U CIUIABOB (Ha3HaU€HHE, CTPYKTYPHbIE H3MEHEHUS M U3MEHEHNS CBOMCTB,
PEXUMBI ¥ 00J1aCTH IPUMEHEHUS).

4. OcTaroyHble HANpPsHKEHHs B MeTaUIaX M CIUIaBaX, UX MPOUCXOKACHUE U BIUSHUE Ha CBOWCTBA U ITOBEIEHHE
METaJUIMYECKUX U3AEIHH Ipu 00paboTKe U SKCILTyaTal|H.

5. OTXuUT, yMEHBIIAIOMNI HAITPSHKEHHS B METAUIaX U CIulaBax (Ha3HaueHHe, CTPYKTYPHBIE H3MEHEHUS, PEXKUMBI U 001acTh
MIPUMEHEHUS ).

6. OCHOBBI TEPMOIMHAMUKH ()a30BBIX TPEBPAIICHHI TIPH OXJIAXKICHUH U HarpeBe. Kputnueckuit 3apo/ipIi U paboTa ero
o0pa3oBaHusl.

7. CxopocTh 00pa30BaHHMs IEHTPOB KPUCTAIUTH3ALIH, JIMHEHHAS CKOPOCTh POCTA KPUCTAIIIOB U CPEIHSS CKOPOCTD
(ha3oBOTO MpeBpaIICHHUS.

8. T'oMoreHHoOe 1 TeTeporeHHoe 3apoxenue da3. Mecra npearmouTHTETLHOTr0 00pa30BaHus 3apOIBILIEH IPH
reTEePOreHHOM 3apOXKICHHH.

9. Kuneruka (a3oBbIX IpeBpalleHuid B TBEPIOM COCTOSHHH TPU Harpere. JlnarpaMMbl H30TEPMUIECKUX MPEBPALCHUHN 1
TEPMOKHUHETHYECKHUE JHarpaMMBbl, CIOCOOBI MX MIOCTPOCHHS U 3HAYCHHUE.

10. Kunetrka (ha30BbIX IPEBPAIICHUI B TBEPAOM COCTOSIHUH MPH OXJIAXKICHUHU. [lHarpaMMbl H30TEPMHUECKIX
MIPEeBpAILEHUH 1 TEPMOKHHETHYECKHE IUArPAMMBI, CIIOCOOBI HX ITOCTPOCHHUS 1 3HAUCHUE.

11. MexaHu3M 1 KHHETHKA NpeBpalleHus (eppUTOLEMEHTUTHBIX CMeceil B ayCTeHUT. BIMsHNE IETUPYIOIUX HJIEMEHTOB
Ha mporiecc 00pa3oBaHus ayCTEHHUTA IIPU HaTrpeBe.

12. 3aKkOHOMEPHOCTHU POCTA ayCTEHUTHOTO 3epHa NpU Harpese. [leperpes u mepexor craiei.

13. HaganpHOeE, HacTIEeICTBEHHOE U IEUCTBUTEIEHOE 36pHO ayCTEHUTa. MeTOIbI OIIEHKH CKIIOHHOCTH CTaJlel K pOCTy 3epHa.
14. MexaHu3M 1 KUHETHKA NIEPJIUTHOrO npeBpaiieHus. GakTopsl, ONpelelone MEXILIACTUHOYHOE PACCTOSHUE B
NepIUTE U Pa3Mep MEPIUTHBIX KOJIOHUH.

15. MexaHU3M ¥ KHHETHKA IEePIUTHOro npeBpateHus. OcoOeHHOCTH MEePIUTHOTO NPEBPAICHUS B JOIBTEKTOUAHBIX U 3a3B
TEKTOUJHBIX YTIIEPOIUCTHIX CTAIISX.

16. MexaHu3M 1 KHHETHKA NIEPJIUTHOTO NpeBpalleHus. BiausHue erupyomux 3J1eMEHTOB Ha MEPIAUTHOE NPEBPAILEHUE
ayCTEHHTA.

17. IlonHBIN ¥ HETIOJHBIM OTXKUT CTaNEH.

18. M3oTepmuueckuii u cHepOrTU3UPYIONIHIA OTHKHT CTAJICH.

19. OTxur u HopManu3anus cTajei.

20. [TaTenTrpoBaHue CTATCH.

21. Pa3HOBHIHOCTH OTXKMIa U HOPMAIM3alHs 4YyTYHOB (CYIIHOCTb, HA3HAYEHHE U 00JIaCTH IPUMEHEHUS).

22. Pa3HOBUIHOCTH OTKHUTra IIBETHBIX METAJUIOB U CIIABOB (CYLIHOCTbH, HA3HAYEHHE U 00JIACTH IPUMEHEHHS).

23. 3akaiika criaBoB 0e3 HoiuMop(HOTo npeBpalieHus (Ha3HaYeHUe, YCIOBUS HarpeBa U OXJIAKICHUS, BIUSHUE HA
CBOKCTBA).

24. OcobeHHOCTH MAPTEHCUTHOTO NIPEBPAILCHHUS B YITIEPOAUCTHIX CTAJIIX.

25. OCHOBBI TEPMOJTUHAMUKH MapTEHCUTHOTO TIPEBPAIICHUS.

26. TemnepaTrypa Hadana MapTeHCUTHOTO IpeBpameHus. OOpaTUMOCTb MAPTEHCUTHOTO IPEBPAILCHHUS.

27. MexaHu3M MapTEHCUTHOTO MPEeBpaIleHHs: KOONIEPAaTUBHBIA XapaKTep aTOMHBIX epeMEelIeHN, KOrepEeHTHbIH POCT
MapTEHCUTHBIX KPUCTAJIIIOB.

28. MexaHu3M MapTEHCUTHOTO MPEBPAIleHHs: KPUCTAIIOT€OMETPHUS IIEPECTPOMKH PELIETKN ayCTEHUTA B PEIIETKY
MapTEHCUTA, JOIIOJTHUTECIIbHAL neq)opMaum{ IpHU MapTCHCUTHOM NIPEBPALICHUHA.

29. MuKpoCTpyKTypa U CyOCTpyKTypa CIUIaBOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOEHUS IIJIACTUHYATOTO
MapTEHCHTA.

30. MukpocTpyKTypa U cyOCTPYKTYpa CIIaBOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOEHHS PEEYHOTO
MapTEHCHTA.

31. IlpryuHbI UI3MEHEHUSI MEXaHUYECKUX CBOMCTB CIUIABOB MPH 3aKaJIKe Ha MapTEHCUT.

32. Kuneruka u Mexanu3M OeiiHUTHOTO npespaieHus. CTpoeHue u cBOIiCTBa BEPXHETr0 U HIXKHEro OEHHUTOB.

33. 3akanrBaeMOCTh U MPOKATUBAEMOCTD CTaJeH.

34. Buapsl ¥ pa3sHOBHIHOCTH NPOLIECCOB 3aKAJIKH U3AEIHH B MAITMHOCTPOCHHH.

35. [lonHas ¥ HenonHas 3aKajlka CTajeH.




36. Crynenyaras 3aKkajika ¥ 3aKajika CTajiell B IByX cpenax.

37. N3oTepmMudecKkas 3aKajika CTajleu.

38. 3akanka crayeii ¢ 00paboTKON XOJIOIOM.

39. [ToBepxHOCTHAs 3aKaJIKa CTAJIEH.

40. M3amMeHeHHe CTPYKTYPBI 3aKaJIEHHBIX YIIIEPOIUCTHIX cTa-Jei npu Harpese. OcoOEHHOCTH MUKPOCTPYKTYPBI U CBOWCTBA
OT- IMyIIEHHOTO MapTEHCUTA, TPOOCTUTA M COPOHTA OTITyCKa.

41. BiusHue JIErupyIomuX 3JIEMEHTOB Ha CTPYKTYPHbIE H3MEHEHUS IIPH OTITyCKE CTaJeH.

42. Pa3HOBUAHOCTH OTITyCKa CTaJeil.

43. Oco0eHHOCTH U3MEHEHHUS MUKPOCTPYKTYPBI i CBOWCTB JIETUPOBAHHBIX CTaJIEH MIPU OTIyCKe. SIBJIeHHEe BTOPUYHOTO
TBEpAEHHS JIETUPOBAHHBIX CTaJEH.

44. HeoOparumasi 1 oOpaTtumast OTITyCKHasi XpYIKOCTb CTalleil (CYIIHOCTh, TPUYMHBI U MEPHI NIPEIOTBPALICHUS ).

49. [TprmumHBI N3MEHEHHSI MEXaHIMYECKUX CBOMCTB CILIABOB IPHU CTAPEHHUH. BiusHIE MPOJOHKUTEIHHOCTH U TEMIIEPATyPBI
CTapeHusl.

50. EcrecTBeHHOE M HCKYCCTBEHHOE CTapeHHe. Pa3HOBUAHOCTH HCKYCCTBEHHOTO CTapEHHUsI.

51. ®U3NKO-XUMHYECKHE OCHOBBI NMPOLECCOB MOyYeHUs U (HY3HOHHBIX CIIOEB.

52. DneMeHTapHbIe CTaIuK MpolieccoB Auddy3nOHHOTO 0O0TaIIEHHUS TOBEPXHOCTHBIX CIOEB. 3aKOHOMEPHOCTH
oOpaszoBanus o HOGa3HBIX (D HYy3UOHHBIX 30H.

53. DnemeHTapHbBIe CTaIuK MpolieccoB Auddy3n0oHHOrO 0O0TAIIEHUS TOBEPXHOCTHBIX CIOEB. 3aKOHOMEPHOCTH
oOpaszoBaHus MHOTO(a3HBIX AU((}HY3HOHHBIX 30H.

54. llemeHTanus cTajgel B TBEPIOM KapOIOpHU3aTOpe U KUAKOCTHAS [IeMeHTaIUs (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOCHHE U
CBOICTBA HAYIJIEPOXKEHHBIX CIIOEB).

55. I'azoBast ieMeHTaIus crajeil (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE M CBOWCTBA HAYTIIEPOIKEHHBIX CIIOEB).

56. AzoTupoBaHue cTaneil (OCHOBBI TEXHOJIOTMU U Pa3HOBUIHOCTH IIPOLIECcCa, COCTaB, CTPOSHUE U CBOMCTBA
a30TUPOBAHHBIX CIIOEB).

57. nanupoBaHue cTaneil (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE U CBOMCTBA TU((HY3HOHHBIX CIIOEB).

58. HutpouemeHTanus cranei (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE U CBOiCcTBA MU (HY3HOHHBIX CIIOCB).

59. BopupoBanue craneii (0OCHOBBI TEXHOJIOTHH, COCTaB, CTPOSHHE M CBOMCTBA OOPHPOBAHHBIX CIIOCB).

60. CunnmpoBaHue cTajneil (0CHOBBI TEXHOJIOTHH, COCTaB, CTPOCHUE M CBOMCTBA CHIIMIIMPOBAHHEIX CIIOEB).

61. AnutupoBaHue ctaseill (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOCHHE U CBOIICTBA AJIMTUPOBAHHBIX CIIOEB).

62. XpoMHpoBaHHE CTajiei (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHUE U CBOMCTBA XPOMHPOBAHHBIX CJIOCB).

63. IlunkoBaHue cTajel (OCHOBBI TEXHOJIOTUH, COCTaB, CTPOCHHUE U CBOICTBA IUHKOBAHHBIX CIIOEB).

64. O6mHe 3a1a4l U MECTO TePMHUYECKO 00pabOTKK B MPOU3BOICTBEHHOM MpOIIecCe.

65. CnocoObl HarpeBa U3l Ipu TepMUIecKoil oopadoTke.

66. Paboune cpenbl A1 HarpeBa U3ZCINi IpU TepMUYEcKoii oOpaboTke.

67. Tepmuueckast 00pabOTKa C UCTIOJIb30BAHUEM 3JICKTPOHATPEBA.

68. IIpremMbl ¥ METOBI IPEAOTBPAILCHUS OKUCIECHHS 1 00€3yTIepPOKUBAHUS CTANBHBIX U3AENUI IPU TePMHUYECKON
o0paboTke.

69. Knaccudukaiys KOHTPOIUPYEMBIX aTMochep, IPUMEHSIEMbIX IPU TePMUUECKoil 00paboTke, U TpeOoBaHus,
IpeabsIBIsIEMble K KOHTPOJIMPYEMBIM aTMochepam.

70. IIpHHIMIIBL TOYYEHHS, COCTaB U Ha3HAYE€HHE SHA0TEPMHUUECKOH, SK30TepMHUECKOH, aTMOCc(ephl U3 aMMuaKa u
a30THOI KOHTPOJMPYEMBIX aTMochep.

71. Oxnaxxaarouye cpebl, NpUMEHsIEMbIE PH TepMUUecKor 00padoTke. TpeOoBaHus, MPEIbIBISICMBIC K KUIKUM
OXJIAXKIAIOIIUM CPEIaM.

72. OxnaxxJeHue U3eNuil mpu TepMuyYeckoil 00padotke. Kpras uaeanbHOTO 3aKaJOYHOTO OXJIaXKICHHSL.

73. Oxnaxxaaromue cpesl, He MpeTepreBaronre N3MEHEHHI arperaTHOr0 COCTOSIHHUS BO BCEM JIMANa30He TEMIIepaTyp
OXJIXKICHUS U3/IETTHH.

74. Oxnaxxaaromue cpeibl, MpeTepIeBaroNINe N3MEHEHHS arperaTHOr0 COCTOSTHHS B CBSI3H C X KUTIGHHEM Ha ropsiei
TOBEPXHOCTHU OXJIAXKAAEMbIX U3JENNH.

75. Bunsl aBToaeopMauy 1 KacCupHUKaHs HICTOYHUKOB aBToeHOPMUPOBAHHS IIPH TEPMUIECKOI 00padoTke.

76. ABronedopmaryu oy hpadbpuKaTOB U U3JIENUH 1O/ ACHCTBHEM BHYTPEHHUX HANPSHKEHUH U MEPBI 110 UX
YMEHBIICHUIO.

77. TexHONOTHYECKUE CITOCOOBI MaJIOIe(hOPMALTUOHHON 3aKaJIKU B MPUCIIOCOOICHUSIX ¥ MAIIMHHOM 3aKaJIKu.

78. Tepmuueckast 00paboTKa C UCIIOJIB30BAaHUEM JIA3EPHOTO HArpeBa, ee MPerMyIecTBa U HEJTOCTATKH.

79. Tepmuueckast 06paboOTKa C UCIIOIb30BAHUEM JIEKTPOHHOIYUEBOTO HArpeBa, €e MPEeuMyILecTBa U HeIOCTaTKH.

80. HuzkoremnepaTypHas TepMOMexaHn4eckasi 00paboTKa CTaperolux CIjIaBoB (CYLIHOCTb, HA3HAYEHUE, BIUSIHUE HA
CTPYKTYPY U CBOMCTBA).

81. BricokoTemneparypHas TepMOMexaHuuecKkasi 00paboTKa CTaperolX CIUIaBOB (CYLUIHOCTh, HA3HAUYEHHE, BIUSHUE Ha
CTPYKTYPY U CBOMCTBA).

82. HuzkoremnepaTypHas TepMOMexaHndeckasi o0paboTka crajeil, 3aKaluBaeMbIX Ha MApTEHCUT (CYIIIHOCTh, Ha3HAUYEHHE,
BIIMSIHHE HA CTPYKTYPY H CBOMCTBA).

83. BricokoTemneparypHas TepMoMexaHnueckast 00paboTka cranei, 3aKaJIMBaeMbIX HA MAPTEHCHUT (CYIIHOCTb,
Ha3HauYeHHe, BIUSHHUE HA CTPYKTYPY U CBOICTBA).

84. Tepmomexanunueckast 00paboTka cranei ¢ gedopmanyeii Bo BpeMsl IEpIUTHOrO IpeBpalieHus (CyIIHOCTh, Ha3HAUYeHHE,
BJIMSIHHE HA CTPYKTYPY H CBOMCTBA).

85. IlpenBapurensHas TepMOMEXaHHUECKasi 00pabOTKa CTApEIOIINX CIUIABOB U CTaJIeH, 3aKaIMBAaEMbIX HA MAPTEHCUT
(cynIHOCTh, Ha3HAUCHHUE, BIUSHUE HA CTPYKTYPY U CBOWCTBA).

86. CyIHOCTh TEPMOLMKIMYECKOH 00pabOTKH U Kilaccu(UKaIHs €€ BUIOB.

87. Pa3HOBUHOCTH TEPMOLMKINYECKOH 00paOOTKH cTaleil U 4yTyHOB.




88. CyIHOCTb, CXEMBI OCYIIECTBICHUS U KIaCCU(PUKALUS BUIOB XMMUKO-TEPMOLUKIMYECKONH TepMOOOPaOOTKH.
89. CymHoCTh, KITacCU(PHKALNS BUIOB U OCHOBBI TEXHOJIOTMH BOCCTAHOBHUTEILHON TEPMHUYECKON 00pabOTKH.
90. BoccranoBuTenpHas TepMuyecKkast 00padoTKa B MAIIMHOCTPOUTEIBHOM ITPOU3BO/ICTBE.

5.2. TeMbl NUCbLMEHHBIX paboT

YueOHbIi IIaH U IporpaMma JUCHUITIMHBI HE IPEAyCMAaTPUBACT HAIMCAHUE ITMCbMCHHBIX pa60T.

5.3. ®oH/1 OLEHOYHBIX CPECTB

Kpurepun onieHkr 3HaHUH CTYACHTOB IPU NPOBEACHUN TECTUPOBAHUS -
* O1eHKa «OTIMIHOY» BBICTABIISIETCS MPH YCIOBUU MPABUIHHOTO OTBETA CTyAeHTa He MeHee ueM 80 % TecTOBBIX 3aJaHMid;
* OIIeHKa «XOPOIII0» BBICTABIISICTCS MPHU YCIOBUW MPAaBUIHLHOTO OTBETA CTYJIEHTa He MeHee YeM 60 % TeCTOBBIX 33 aHMIA;
* O1eHKa «yJOBIETBOPUTENFHOY BHICTABIISIETCS IPH YCIOBUH MPABWIBHOTO OTBETA CTyAeHTa He MeHee 45 %;

5.4. IlepeyeHb BUI0B OLIeHOYHBIX CPEACTB

KOHTpOJ’ILHHe 3a/laHusl, TEKYyIas aTTrecTalys, IpoOMEKKYTOYHAA aTTeCTallusa

6. YYHEBHO-METOAMYECKOE 1 TH®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIMHBI (MOJAY JIS)

6.1. PekoMenayemasi JiuTeparypa

6.1.1. OcHoBHas auTEpaTypa

ABTOPBI, COCTaBUTEIN 3arnaBue, pa3MelieHHe WznarenscTBo, ron | Komnu-Bo
JI1.1 |Conunes HO.I1., MarepuainoBeneHue: yueOHUK JIJIsl By30B CII6.: Xumuszpar, 35
[psixun E.N. 2004
JI1.2 |Jlaxtun FO.M., MarepuanoBeneHue: gomnyieHo ['oc. komurerom mo  |M.: Anbsiae, 2013 50
JleonTneBa B.II. HapOJHOMY 00pa30BaHMIO B KaUeCTBE yueOHHUKA IS
BTY30B
6.1.2. lonotHUTeIbHAS IUTEpPATYypa
ABTODBI, COCTaBUTETHN 3ariaBue, pa3MenieHne WznarensctBo, rox | Komnu-Bo
JI2.1 |Tennep FO.A., MarepuasnoseneHue: Yued. mocobue A By30B M.: Metanyprus, 35
Paxmranr A.T. 1989
JI2.2  |JlaxTmu FO.M., MarepuanoBeneHve: yaeOHUK IJIs1 BTY30B M.: 39
JleonTnepa B.I1. MammHocTpoeHue,
1990
JI2.3 [Mo3b6epr P.K. MarepuasoBesieHue: yued.mocobre i TexH. By30B |M.: Beicu. mik., 56
1991
JI2.4 |Topomamuenko B.M. [ |MarepuanoBenenue: [Ipaktukym: 1ist By30B M.: 11
u 1p.] YHuBepcuteTckas
kuura, Jloroc, 2006
JI2.5 [Komaues b.A., Enarun |MertamioBeeHue u TepMuueckas oopaborka mpetHsix |M.: MUCHUC, 2005 8
B.U., JIuBanoB B.A. METAJUIOB U CILJIABOB: YY€OHHK ISl By30B
JI2.6 |[Konecos C.H., MarepuanoBeneHe U TEXHOJIOTUSI KOHCTPYKLIMOHHBIX (M.: Bpicm. mik., 1
Konecos U.C. MaTepHaJoB: Y4eOHHK JUIs By30B 2007
J12.7 |Koncrantunos E.I'. MarepuanoseieHue: 1a00paTOpHbINA MPAKTHKYM Hopunsck, 1998 4
J12.8 [Capadanopa A.5. MarepuanoBeneHue v TEXHOJIOTHS KOHCTPYKIMOHHBIX |Hopunsck, 1999 31
MarepuanoB: JIabopaT. IpakKTUKYM
JI2.9 |mox pen. FO.T. Mapo4HHEK cTanel u CIIaBoB M.: 10
JparyHosa, WHxHoBannonHoe
A.C.3ybu4eHko; cocr. MAaIIHHOCTPOCHHE,
Hparynos I0.T"., A. 2016

3y6uenko, 10.B.

Kammpcexwuii u ap.




JI2.10 |Cocrt.: B.I'. Copokun, |Ctanu u cruaBsl: CripaBOYHHUK M.: Uarepmer 5
M.A. I'epBacses, B.C. WHXUHUPHHT, 2003
[Tanees u ap.; Ilox
pen. B.I'. CopokuHa,
M.A. T'epBacbeBa
JI2.11 |Ap3amacos b.H., MarepuanoBeieHie: y4eOHHUK JIS BTY30B M.: 40
Cunopun U.U., MarmmHoctpoeHnue,
Koconamos I'.®. 1986
J12.12 |aBT.-coct. E.H. [{BeTHBIE METAIIIBI U CILJIABBI: CIIPABOYHUK H. Hosropon: 1
IIranos, U.A. Benra-2, 2001
[lItanoBa
6.1.3. MeTtoguueckue pazpadoTKu
ABTOpBI, COCTAaBUTEIH 3arnaBue, pa3MelieHHe WznarensctBo, rox | Konnu-Bo
JI3.1 |cocr. Marepuanosenenue. Beioop marepuainos u pexxumoB  |Hopunbck, 2001 4
E.T".KoHCcTaHTHHOB, 00paboTKH, 00ECIIEYMBAIOIINX TTOJTyYCHHUE
Hopwibckuit nHAycTp. |ONTUMAIBHBIX KCILTYaTAllMOHHBIX CBOMCTB JIeTalIei:
UH-T METOJI. yKa3aHHs K MPaKTHYECKOH padoTe Juis
JI3.2 |Hopunbckuit unnyctp. |MarepuanoBenenue. Teopus U TEXHOIOIUS Hopunkck, 2006 6
WH-T; COCT. TEepPMHUUYECKON 1 XUMHKO-TEPMUYECKON 00paboTKHU:
A.Sl.CapadanoBa METOINIECKHE YKa3aHUs K CAMOCTOSTENIbHOU paboTe
JI3.3 |Hopunbckuii uaayctp. |Knaccudukaims 1 MapKHpOBKa YyTYHOB U Hopunscx: HUU, 8
UH-T; cocT. A5, YIJIEPOAMCTHIX CTaJIel: METOA. yKa3aHUs K 2007
Capadanosa MPaKTHYECKUM paboTam
J13.4 |Hopunbckuit uaayctp. |Knaccudukanuys, MapkupoBKa U CBOHCTBA IIBETHBIX Hopunbck: HUU, 28
UH-T; cocT. A.. METAJUIOB U CIIJIABOB: METO/[I. YKa3aHHS K 2010
Capadanosa IpaKTUIeCKUM paboTam
JI3.5 |Hopunbckuii unayctp. |Knaccudukaims, MapKupoBKa U CBOHCTBa Hopunsck: HUN, 49
HH-T; COCT. JIETUPOBAHHBIX KOHCTPYKIMOHHBIX CTAJIEH: METO. 2011
Capadanosa A. S1. yKa3zaHHs K IPakT. paboram
J13.6 |Koucrantunos E.T". MerannoBeneHue u TepMuYecKas o0paboTka: Hopuisck, 1994 37
JlaGopaTopHBIii IPAKTHKYM
JI3.7 |cocr. MarepuanoBenenne. Beibop matepuasnos u pexxumoB |Hopmisck, 1997 4
E.I"'KoHcTaHTHHOB; YIPOUYHSIONIEH TepMUUECKO 00pabOTKH: METO.
Hopwibckuii MHAYCTp. |yKa3aHUs K MPAKTHIECKUM padoTam
WH-T
JI3.8 [Ocunues O.E. MerannoBeneHue TyromiaBKiux MeTajUIOB U ciijiaBoB  |[M.: 5
Ha uX ocHOBe: pekoMeHnoBaHO YMO By30B P® By30B |MammHocTpoeHue,
B Ka4eCTBe yueO. TocoOus IS CTYICHTOB BY30B 2013
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TeJIeKOMMYHHKAIIMOHHOH ceTn ""UHTepHeT"
21 [\nii-ftp\Education  S:\Kadeapa TM u O
32 |Hayuno-texnuueckuil xxypHain "Bonpocst MaTepuanosenenus”  HayuHo-TexHuueckuil xypHan «Bonpocst
Mmarepuanosenenus» https://elibrary.ru/title_about.asp?id=37686
33 |Mapounuk cTaneil u ciulaBoB  MH(popMaImoHHO-CIIpaBOYHBIN nopTan MapouHUK CTalel U CIIaBoB
http://www.splav- kharkov.com/choose_type.ph
6.3.1 [lepeyenb MporpaMMHOro odecrevdeHust
6.3.1.1 [MS Office Standard 2010 (Homep nuuenszun 62693665 ot 19.11.2013)
6.3.1.2 [Koucynprant [Tintoc (Bepcus A 00pa30BaTeIbHBIX YUPEKICHUH )
6.3.1.3 |MS Windows 7 (Homep nurensun 62693665 or 19.11.2013)
6.3.2 Ilepeyens HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|Hayunas uadopmaronHas 6ubanorek. XXypuan "Matepuanoseaerue” elibrary.ru/title_about.asp?id=7878
6.3.2.2|Kypnan "MarepuanoBeieHne U TepMUUEcKasi 00pabOTKa METAIIOB
6.3.2.3|2nexrponHbie pecypesl n3natenscTBa «Elseviern: Scopus, ScinceDirect, FreedoomCollection: Cornacuo
6.3.2.4|ahopMaimoHHO-CIIPAaBOYHBIN MTOPTAJ O METAJUTYPIHU U JINTEHHOMY IIPOU3BOJCTBY
http://metalurgu.ru/opisanie- tehnologicheskih-protsessov-litya/
6.3.2.5|LlenTpansublii Metaiutnyeckuii moptan PO http://metallicheckiy-portal.ru/marki_metallov
6.3.2.6 |1 ndopmarimoHHO-CIIpaBOYHBIH MOpTa MapoYHUK CTalei U CIIaBOB
6.3.2.7|Uudopmarmonnsiii mpoekt Materiology.info http://materiology.info/
6.3.2.8|2nexrponHo-6ubnroreynas cucrema «Jlaub» https://e.lanbook.com
6.3.2.9|3nexrponHo-6ubroTeynas cucrema «tOpaitr» www.biblio-online.ru




6.3.2.10|nexTponnas 6ubmoTeka TexHnIeckoro By3a («KoHcympraT cTymentay) www.studentlibrary.ru

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JUCITUITJIMHBI (MOY JIS1)

7.1/O6pazoBareNbHbIN MPOLIECC PEaTU3yEeTCs B KOMITBIOTEPHOM KJIACCE U JICKIIMOHHOM ay TuTopuu. JICKIIMOHHAs
ayIUTOpHUs CHAOKEHAa COBPEMEHHBIMH TEXHUUECKUMH CPEACTBaMK 00yUeHHs: BUICONIPOEKTOD; EPCOHANBHBIE
KOMITBIOTEPHI.

8. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JTUCHHUTLITMHBI (MOY JIST)

Kypcosast pabora OGOCHOBAHHWE BbIBOPA KOHCTPYKIIMOHHBIX MATEPUAJIOB 1 PABPABOTKA
PE’)KMMOB X TEPMHUYECKOUN OBPABOTKU U1 U3IOTOBJIEHMA AETAJIEM MAIIIMH U
OBOPYJJOBAHIA

METOUYECKUE YKA3AHHSA BBIIIOJHEHNIO KYPCOBOI PABOTBI

BrImonHeHue 3a1aHuii IpeaycMaTpuBaeT 000CHOBAHHBII BBIOOP MaTepHaia 1 ero 00paboTKH, B HAaHOOJIbIIEH CTeneHH
o0ecreynBaloInX SKCIUTYaTAOHHYI0 HaIeKHOCTb U JOITOBEYHOCTD JIeTaneil 1 KOHCTPYKIUH TEXHOIOTHIECKOTO
obopyznoBaHus. B 3amaHusx chopMyIHpoBaHbl XapaKTEpHEIE CBOMCTBA M SKCILTyaTal[HOHHbIE YCIOBHS KOHKPETHBIX
JeTallel, HCTI0JIb3yeMBIX TIPH M3TOTOBJICHHUH JIeTaleil 000pyI0BaHHs METAJLUTYPrHIECKIX 3aBOIOB.

Jlns peneHus 3a1a4 HE00X0JUMO:

- IPOAHATIM3UPOBATE YCIOBHS PaOOTHI AeTajell (Harpy3Ka 1 XapakTep ee MIPUIOKEHUs, TEMIIepaTypa H T.1.), 4TO
HO3BOJISIET ONPECIIUTh CBOACTBO (TPYIITy CBOHCTB), 00ECIEUMBAIOIINX IKCILUTYaTallHOHHYIO HaJIeKHOCTh U
JIOJITOBEYHOCTh KOHKPETHOH 3aa4H;

- yKa3aTh BO3MOXKHBIC BUIbI BBIXOJIA M3 CTPOS WM Pa3pyLICHHUIT AeTanei, nX Haunbosiee BepOSTHBIC IPHINHEI;

- IPOAHATIM3UPOBATH METO/IBI M3TOTOBICHHUS IeTalu (JINThe, KOBKA, INTAMIIOBKA, CBapKa, pe3aHue) C YIeTOM
TEXHOJIOTHYECKHX CBOWCTB MPe/IaraeéMbIX MaTepHaJIOB,;

- U3 TIpeJyIaraeéMbIX MaTephajoB BEIOPATh €TMHCTBEHHO MPUEMIIEMBII U oOecrieunBaomunii TpeOyeMble CBOHUCTBA,
000CHOBAB CBOM BEIOOP CPABHUTEIILHON OLICHKON MEXaHHYECKHX, TEXHOJOTHYESCKHX U AKCIUTyaTallMOHHBIX CBOIMCTB BCEX
MaTepuasoB, NPEIOKSHHBIX B 3a1a4€;

- yKa3ath IPYIILy BEIOPAHHOTO MaTepHaa [0 Ha3HAUYCHHUIO (KOHCTPYKIHMOHHBIE, OOIIET0o WIH CICLHaIH3UPOBAaHHOTO
Ha3HAYEHHMs1, HHCTPYMEHTAIBHBIE MK CTAJIH CO CHEeHATbHBIMHI (GH3HIECKAMHU HIIH SKCILUTyaTallMOHHBIMU CBOHCTBAMH),
OXapaKTePU30BaTh OCHOBHBIC TPEOOBAHMS, IIPESABSIBIIEMbIC K TAHHOMN IPYIIIIE CBOMCTB;

- IPUBECTH XUMHYECKUHA COCTaB BEIOPAaHHOTO MaTepHalla, yKa3aTh CBOHCTBA B ICXOAHOM COCTOSIHUH (COCTOSTHHU
MOCTAaBKH) U MOCJIC MPUMEHEHUS YIPOUHSsoleil 00paboTKH (B TOTOBOM M3/IEIIHN);

- IPEJIOKUTE U 0OOCHOBATH (B CiTydae HEOOXOJUMOCTH) PEKUMBI TEPMUUECKOH, XUMUKO-TEPMUIECKOI 00pabOTKN Win
HakJa, CHOCOGCTBYIOH_[I/IX JOCTHXKCHUIO ONTUMAJIBHBIX 3KCIIITyaTallUOHHBIX CBOJICTB Marepualia;

- 0OXapaKTepU30BaTh BIUSIHUE JETHPYIONIUX JIEMEHTOB B 00ECTIEYEHHH CIICIIUATBHBIX 1 MEXaHHIECKUX CBOWCTB CTaIN
WY CILJIaBa U Ha MPEBPAIICHUS B MIPOIECCE TEPMUIECKOH 00padOTKH.

— OpraHU30BaHbI eKEHEICIbHBIE KOHCYIIbTAlNH.

JUJ1s yCIIeIIHOTO OCBOCHUSI y4eOHOro MaTepuaia CTYACHTY He00X0UMO SCHO IIOHUMATh 3HAYMMOCTb M MECTO
JMCLHUIUIAHEL B €ro IPo(heCCHOHATBHON TOrOTOBKE M aKTHBHO YYaCTBOBATh BO BCEX BUIAX y4EOHOro Ipoliecca.
V4eOHBIM ITAaHOM NPEIYCMOTPEHA KOHTAKTHAS M CAMOCTOSATENbHAS padoTa 00yJaroImerocs.

KonrakTHas pa60Ta BKITIOYACT JICKIIMOHHBIC U MPAKTUYCCKUC 3aHATUS, KOJUICKTUBHBIC U MHAWBUAYAaJIbHBIC KOHCYJIbTAllUH.
O0s3aTenbHast caMOCTOsTeNbHas padoTa 0OecreunBaeT MOATOTOBKY CTYIeHTa K TEKYIHM ayIUTOPHBIM 3aHATHSIM.
PCSyHbTaTbI 3TOM IMOATOTOBKU MPOABJIAIOTCA B aKTUBHOCTH CTYICHTA Ha 3aHATUAX, BBINIOJTHCHUN KOHTPOJIBHBIX pa60T,
TECTOBBIX 3aaHU{ M APYTUX (OPM TEKYIIEro KOHTPOJISL.

Tekymias camocTosiTeNnpHas paboTa o AUCUUILIMHE BKIIIOYAET B ce0sl cIeayIomye BUIb! paboT: padoTa ¢ JEKIHOHHBIM
MarepuagoM; MOATOTOBKA K MPAaKTHIECKHM 3aHATHIM; H3yUeHNE TEM, BHIHECCHHBIX Ha CAaMOCTOSITENILHYIO IPOPabOTKY;
MOATOTOBKA K IPOBEPOYHBIM M KOHTPOJIBHBIM paboTaM.

JlononHATENBHAS CAMOCTOATENbHAS padoTa (YIacThue B HayUHBIX CTYACHUECKUX KOH(PEPESHIHAX U OJIMMITHAIAX;
HanucaHue pedepara 0 33JaHHOM TeMe) HalpaBJieHa Ha yriTyOJICHHE M 3aKPEIUICHIE 3HAHUIT CTyJCHTa, Pa3BUTHE
AHAIMTHIECKUX HABBIKOB 10 yueOHOH quciuruimHe. [loBeieHrue UTOrOB 1 OLICHKa Pe3yJIbTaTOB TaKUX (HopM
CaMOCTOSTENIBHOM pabOThI OCYILECTBISCTCSI BO BPEMs KOHTAKTHBIX YacOB C IPEHOIaBATEIICM.

Ha nekIuoHHBIX 3aHATHSIX HEOOXO0MMO BHUMATEIHHO CIIYIIATh MIPENoAaBaTelis, IOAPOOHO M aKKypaTHO BECTH KOHCIIEKT,
KOTOPBIH JOMOJHACTCS M KOPPEKTUPYETCs B MIPOLIECCE CAMOCTOSTENIbHOM MPOPabOTKH MaTepuasa.

IpakTHdyeckue 3aHATUS TPEILYyCMOTPEHbI 115l HOPMUPOBAHUS YMEHUH U HABBIKOB IIPHMEHEHHS TEOPHH Ha MPAKTHUKE,
peuIeHuA TUITOBBIX 3a1a4. Ha MPAKTUYCCKUX 3aHATUAX HeO6XO}1HMO AKTUBHO Y4aCTBOBAThH B qu6HOM npouecce, npu
HEOOXOIUMOCTH 33aBaTh BONPOCHI IIPENOJaBaTEIO.

Texyumii KOHTPOJIb MPOBOAMTCS B BUAE: OIPOCA HA 3aHATHUSX, IPOBEPOUHBIX U KOHTPOIBHBIX paboT 1o TeMaM U
paszenaM TUCHUIUTAHEL. J{JIsi HOATOTOBKY K IPOBEPOYHOH paboTe HEOOXOAMMO IPOpadoTaTh TEOPETHUECKUIT MaTepral Mo
JaHHOMY pasacily U IPAaKTUICCKOC MPUMCHCHUE MaTEpUaia Ha KOHKPETHBIX 3a/ladyax, OTBETUTh HA KOHTPOJIbHBIC
BOIPOCEHL.







