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1. HIEJIX OCBOEHUA JTUCHUTIINHBI

11

O3HakoMJICHUE C 0a30BBIMH MOHATHSIMH MaTepUAJIOBEACHUA U ICPCICKTUBHBIMHI HAIIPABJICHUSMHU Pa3BUTHA Hay‘-lHOfI

MBICIIH B 00JIaCTH MaTCpUAJIOBECICHUA.

1.2

3anauu y4eOHOU JUCHUILTUHBI « MaTepruanoBeICHUEH

1.3

I[aTb CTyACHTaM 3HaHUA W HaBBIKU, ITO3BOJIAIOIINE IPUMECHATH METOAbI CTAHIAAPTHBIX HCTIBITAHUHN 110 OINPEACIICHUIO
MEXaHUYECKUX CBOMCTB M TEXHOJIOTHYECKHUX TTOKa3aTesei HCIIOJIb3YEMbIX MAaTCPUAJIOB, a TaK XK€ YMCHHUC BI)I6I/IpaTL

MaTepualbl I U3rOTOBJICHUSA Jerenei IIPH U3TOTOBJICHUH TEXHOJOTMYCCKUX MAllINH

14

2. MECTO JUCHUIIIUHBI B CTPYKTYPE OOII
Huxn (pazgen) OOIT: B1.0
2.1|TpedoBaHus K NMpeABAPUTEIbHOI MOATOTOBKE 00y4aI0LIErocs:

211

Texuomorus KOHCTPYKIHOHHBIX MaT€PHUAJIOB

212

duzuka

213

Xumus

214

Beenenue B mpoduib

2.15

COHpOTI/IBJ'IeHI/Ie MaTepuajioB

2.16

Texuonorus KOHCTPYKIHOHHBIX MaT€PHUaJIOB

217

dusnka

2.18

Xumus

2.19

Beenenue B mpoduib

2.1.10

ConpoTuBieHNe MaTepHaIOB

2.2

JucuMnInHbI ¥ NTPAKTHKH, 1/ KOTOPBIX 0CBOEHHE JAHHON AN CUMIJIMHBI (MOAYJIs1) HEO0X0AMMO KaK
npejliecTBYOLIEE:

221

Koppo3sus u 3ammra MeTajioB OT Hee

222

Mertamnopexyiiee 000pya0BaHHE

2.2.3

Meraunypruueckre MaluHbl ¥ 000pyIoBaHIe

224

CrenriaBsl METaUIOBEICHUS

2.2.5

TexHomorHYeCKHe JIMHUN U KOMIIJIEKCHI METAJLTYPTHICCKUX IPOU3BOJCTB

2.2.6

Boccranonenue ,E[eTaHeP'I METAJLTYPTHIC€CKOI0O O60py,£[OBaHI/IH

2.2.7

FI/I,I[paBJII/I‘IeCKI/Ie U ITHEBMAaTHUYCCKUE MalllMHbI

2.2.8

Ha,[[e)KHOCTB, OKCITyaTalusa U pEMOHT METAJUTYPTUUCCKUX MAIlIMH

229

IlI/IHaMI/IKa 1 MPOYHOCTH MECTAIITYPIUYCCKUX MAIlIMH

2.2.10

Koppo3us 1 3amunTa METaJIoB OT Hee

2211

Meraniopexyiiee 000pyaoBaHIe

2212

CHeL[FJIaBBI MCTAJIJIOBCACHUS

2.2.13

TexHo0THYECKHE JIMHUU U KOMILJICKCHI MCETAJIITYPIruiCCKuX MpOU3BOACTB

2214

BoccranopieHue feTaneil MeTamTypru4eckoro o0opynoBaHus

2.2.15

FI/I,I[paBJII/I‘IeCKI/Ie U ITHEBMAaTHYCCKUE MalllMHbI

2.2.16

Hal[e)I(HOCTb, OKCIUTyaTalusi 1 pEMOHT METAJUTYPIrUICCKUX MalllnH

2.2.17

JluHamMyKa ¥ IPOYHOCTb METAJUTYPrHYE€CKUX MAIINH

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIIbTATE OCBOEHUSA JUCITUIIJIMHBI

MoAayJist)
OIIK-12.1: O6ecneyuBaIOT U 3a1aHHBIE MIOKA3aTEJH HA/IEIKHOCTH HA 3TeNnax NMPOeKTUPOBAHUS
3HaThb:
Ymets:
Bnaapern:

OIIK-5.1: CnocofeH yyacTBOBaTh B pa3padoTke KOHCTPYKTOPCKOIl TOKYMEHTAIMH B 00,1aCTH NPO(deccHOHATbHOIM

JaesiTeJIbHOCTHH ¢ yueToM TpeGoBanuii ECKJI

3HaTh:

YMeTh:

Baagertn:




B pe3yabTaTe 0CBOCHUA AU CHHUIIIMHBI 06yqal01uuﬁc51 AO0JIZKEH

3.1

3HaThb:

311

OCHOBHBIC KJIaCChl COBPEMCHHBIX MAaTCPUAJIOB UX CBOMCTBA M 00JIaCTH NIPUMCHCHUS, IIPUHIUIIBI BI)I60pa MaTEepUaliOB;

3.1.2

3aKOHOMEPHOCTH CTPYKTYpOOOpa3zoBaHus, (ha30BbIe MPEBpaIleHHs B MaTepUaax, BIUSHIE CTPYKTYPHBIX XapaKTePUCTUK
Ha CBOWCTBA MaTEepPHAJIOB,;

3.1.3|ocHOBHBIE CTaHAAPTHBIE METOBI ONPEIEIEHHS CBONCTE MaTEPHUAIIOB, IPUHIIUIILI CPABHUTEILHOIO aHAIN3a CBOMCTB
MaTrepHaloB.
3.2|Ymerh:
3.2.1|ucmonk30BaTh Ha PAKTHKE COBPEMEHHBIC CBEJICHHS O MaTepHaliaxX, O BIUSHUM CTPYKTYp HA CBOWMCTBA MaTepUasIoB;

3.22

AHAJIM3UPOBATH MPOLECCHI KpHUCTAJLIM3alluH, 0COOCHHOCTH Z[I/I(i)(i)y3I/IOHHI>IX MEXaHU3MOB, KOHTPOJHPYIOMNX KHHETUKY
Pa3sBUTHA KpUCTAJUIM3alIUN U cba3o1351x HpeBpaH.leHI/Iﬁ B TBEPAOM COCTOAHHUHN METAJJIOB M CIUIAaBOB; UCIIOJIB30BaTh
JArarpaMMbl COCTOSTHUS CIIJIaBOB.

3.2.3

UCIIOIb30BATh 3aKOHBI  €CTECTBEHHBIX HAYK IIPU MPH IPOTHO3WPOBAHMH  HAIPSDKEHHBIX COCTOSIHUM, NedopMmariuii
METAJUTMYECKUX KOHCTPYKIMA U JIeTajleld MallliH U MEXaHU3MOB B YCJIOBUSIX DKCILTyaTalluu

3.3

Baanerts:

331

OBJIAICHUC TCOPECTUICCKUMU U MPAKTUICCKUMH METOAaMU BI)IGOpa MAaTEpPHUAJIOB C YYETOM UX MEXAaHUYICCKUX,
TECXHOJIOTHYCCKHUX, OKCILTyaTallTUOHHBIX CBOMCTB

4. CTPYKTYPA U COEP’KAHHUE JUCIUIIIMHBI (MOY.JIST)

Kon HanmeHoBanue pa3nenos u TeMm /Buj | Cemectp / | Yacos | Komneren- | JIutepatypa | Hute | Ilpumeuanue
3aHATHSA 3aHATHSA/ Kvbpc 100 DAKT.
Pazgen 1. MerannoBenenue u
TepMHuYecKkasi 00padoTKa MeTaJlJIOB
11 Knaccuguxanus marepuanoB. ATOMHO - 5 1 OIIK-5.1 [JI1.1J11.2J12.1 1
KPHUCTAITHYECKOE CTPOCHHUE METAIJIOB U OIlK-12.1 JI2.2J12.3
cmaBoB.  /Jlex/ JI2.11J13.3
313233
1.2 Kpucrammzanus merauios.  /JIex/ 5 1 OIIK-5.1 [JI1.1J11.2J12.1 1
OIIK-12.1 J12.2712.3
J2.11
213233
1.3 MexaHndeckue cBONCTBA U 5 1 OIIK-5.1 [JI1.1J11.2J12.1 1
KOHCTPYKTHBHASI IPOYHOCTH METAJIOB H OIlK-12.1 JI2.2J12.3
craBoB /JIex/ J2.11
213233
14 Orpenienenne TBEPIOCTH METAIIIOB U 5 1 OIIK-5.1 [JI1.1 JI1.2J12.1 1
ci1aBoB 1o Merony bpunenns /J1a6/ OIIK-12.1 J12.2712.3
J12.8 J12.11
213233
15 Orpenienenne TBEPIOCTH METAIIIOB U 5 1 OIIK-5.1 [JI1.1 JI1.2J12.1 1
ciaBoB 1o Merony Poxsema /J1a6/ OIIK-12.1 J12.2712.3
J12.8 J12.11
313233
1.6 OmnpezeneHne yaapHOil BA3KOCTH 5 0 OIIK-5.1 [JI1.1JI1.2J12.1 0
KOHCTPYKIIMOHHBIX cTaneil. /JIab/ OIIK-12.1 J12.2712.3
JI2.7 J12.11
313233
1.7 Teopus ciaBoB.JlnarpaMMel COCTOSHUS 5 1 OIIK-5.1 [JI1.1J11.2J12.1 1
CUCTEM JIBOMHBIX CIUIaBOB. /JIex/ OIlK-12.1 JI12.2J12.3
J2.11
313233




1.8

Muxpoananu3 /J1a6/

OIIK-5.1
OIIK-12.1

JI1.1 J11.2J12.1
J12.2J12.3
J2.8 J12.11
01092393

1.9

XKeneso u ero cruiasl. JuarpaMma
COCTOSIHHS CUCTEMBI JKEIIE30- YIIIEPO]
/JIex/

OIIK-5.1
OIIK-12.1

JI1.1 J11.2J12.1
J12.2712.3
J12.8 J712.9

J2.11
0109233

1.10

Knaccuduxanus MapkupoBKa CBOMCTBA U
Ha3HauyeHue uyryHos. /TIp/

OIIK-5.1
OIIK-12.1

JI1.1J11.2J12.1
J12.2712.3
J12.8 J712.9
J12.11J13.3
0109233

111

JuarpaMma  COCTOSIHHSI CHCTEMbI
ene3o- yraepon /TIp/

OIIK-5.1
OIIK-12.1

JI1.1 J11.2J12.1
J12.2712.3
J2.4J12.11
019233

1.12

Teopus Tepmudeckoit 0opabotku /JIek/

0,5

OIIK-5.1
OIIK-12.1

JI1.1J11.2J12.1
J12.2712.3
J12.5J12.6
J12.11J13.2

JI3.6
0139233

1.13

TexHosorus TepMUIecKoi 06paboTKH
/JTex/

0,5

OIIK-5.1
OIIK-12.1

JI1.1J11.2J12.1
J12.2J12.3
J2.5
J12.11J13.2
J13.6
0103233

1.14

KOHCTpYKITMOHHBIE ¥ HHCTPYMEHTATIBHBIE
craiii U cruiassl /JIex/

0,25

OIIK-5.1
OIIK-12.1

JI1.1 J11.2J12.1
JI2.2J12.3
J2.9 J12.11
0132233

1.15

Kiraccudukamyst MapKUpOBKa CBOMCTBA U
Ha3HAYCHHE YrIepoaucThix craneid. /TIp/

OIIK-5.1
OIIK-12.1

JI1.1 J11.2J12.1
JI2.2J12.3
J2.9
JI2.11J13.3
0103233

1.16

Teopus ¥ TEXHOJOTUsI TEPMUUYECKOMN
obpabotku /TIp/

OIIK-5.1
OIIK-12.1

JI1.1 J11.2J12.1
J12.2J12.3
J12.5
J12.11J13.2
013233

1.17

Teopwust 1 TEXHOIOTHSI XUMHUKO-
TepMudeckoit 06paboTku /JIex/

0,5

OIIK-5.1
OIIK-12.1

JI1.1 J11.2J12.1
JI2.2J12.3
J2.5
J12.11J13.6
013233

1.18

Kitaccudukanus MmapkupoBka CBOWCTBA 1

JIETUPOBAHHBIX KOHCTPYKLIMOHHBIX CTAJIEH.

Mp/

OIIK-5.1
OIIK-12.1

JI1.1 J11.2J12.1
JI2.2J12.3
J2.9
JI2.11J13.3
019233




1.19

Br160p MaTepuanos Ui TEPMUUECKON
00pabOTKH, BBIMIOJIHEHHE KYPCOBOM
paboThl, moAroTOBKA K dK3ameny /Cp/

100

OIIK-5.1
OIIK-12.1

JI1.1 J11.2J12.1
J12.2J12.3
J12.5712.9

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

JI3.8
0109233

1.20

Krnaccugukanus MapKupoBKa CBOMCTBA U
JICTUPOBAHHBIX HHCTPYMEHTAIBHBIX CTANICH
u crasos. /IIp/

0,5

OIIK-5.1
OIIK-12.1

JI1.1J11.2J12.1
J12.2712.3
J2.9
JI2.11J13.5
0109233

121

Teopust U TEXHOJIOTHSI TEPMUUCCKOI U
XHUMHUKO-TepMUUeckor oopadboTku /TIp/

0,5

OIIK-12.1

JI1.1 J11.2J12.1
J12.2712.3
J12.11J13.1
JI3.2J13.5

J13.6
01092393

1.22

CraBbl Ha OCHOBE aJIOMUHHUA ¥ TUTaHA
/JIex/

0,25

OIIK-5.1
OIIK-12.1

JI1.1J11.2J12.1
J12.2J12.3
J12.5J12.7

J2.9
J12.11J13.7
213233

1.23

Teopust U TEXHOJIOTHsI TEPMUUESCKO U
XHUMHKO-TepMUUeckoi oopadbotku /TIp/

0,5

OIIK-5.1
OIIK-12.1

JI1.1J11.2J12.1
J12.2J12.3
J12.11J13.1
JI3.2J13.5
J13.6 J13.7
0103233

1.24

Kiaccudukaryst MapKHpOBKa CBOWCTBA U
Ha3HAYEHHE IIBETHBIX METAIJIOB U CIIABOB
(crutaBoB Ha ocHoBe Al, Ti) /TIp/

0,5

OIIK-5.1
OIIK-12.1

JI1.1J11.2J12.1
JI2.2J12.3
J2.9
JI2.11J13.4
JI3.8
013233

1.25

CrmaBbl Ha OCHOBE MenH M maruus /JIex/

0,25

OIIK-5.1

JI1.1 J11.2J12.1
J12.2J12.3
J12.9
J12.11J13.4
JI3.8
0103233

1.26

Knaccuduxaiys MapKupoBKa CBOWCTBA U
Ha3HAYEHHE LBETHLIX METAIJIOB U CILIABOB
(crutaBoB Ha ocHoBe Cu, Mg) /TIp/

0,5

OIIK-5.1
OIIK-12.1

JI1.1 J11.2J12.1
JI2.2J12.3
J12.11J13.4

JI3.8
019233

1.27

DnekTporexHHUIeckue Matepuaisl /[1p/

0,5

OIIK-5.1
OIIK-12.1

JI1.1 J11.2J12.1
JI2.2J12.3
J2.11J13.4
013233

1.28

AHTU(QPHUKINOHHbIE CIIIaBhI /JIek/

0,25

OIIK-5.1
OIIK-12.1

JI1.1 J11.2J12.1
J12.2J12.3
JI2.11J13.4
019233




Pasznen 2. HemeTajuiinueckue
MaTepHaIbI
2.1 IInactuyeckue, KOMIO3UIIMOHHEIE U 5 0,25 OIIK-5.1 |[JI1.1 JI1.2J12.1 0
pe3UHOBBIE MaTepuabl /Jlek/ OIlK-12.1 JI2.2J12.3
J12.11
D132 53
2.2 Knesiue, TakoKpacovHbIe, 5 0,25 OIIK-5.1 |JI1.1 JI1.2J12.1 0
HeopraHudyeckue Marepuaisl /JIex/ OIIK-12.1 J12.2J12.3
J12.11
213253
2.3 Hewmerannuueckue marepuansi /Cp/ 5 6 OIlK-5.1 JI.1J12.11 0
OIIK-12.1 2192

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KonTtpoJibHbIe BONPOCHI U 3aIaHUS

Bomnpocs! 11 OATOTOBKYU K 9K3aMEHY.

1. 3HaueHue Kypca B HHXKEHEPHOIT HoAroToBke. Poms MaTepnanos B coBpeMeHHOH TexHUKe. Kiraccudukanis MeTammaeckux 1
HEMETaNIMYECKUX MaTePHUaIOB.

2. ATOMHO-KPHCTAIUTHYECKOE CTPOCHHE METAILIOB. THITBI KPHCTAIIIMIECKHX PEIIeTOK, NX mapameTpsl. Kpucramtorpaduaeckoe
0003HauUeHNE ATOMHBIX [UIOCKOCTEH 1 HAIIPSKEHUH.

3. AHM30TpOMHS, CBOWCTBO MeTaIoB. [ToMuMopdHbIe 1 MarHUTHBIE IPEBPAILICHHUS B METaJJIax.

4. CtpoeHue peanbHbIX KpUCTA/LUIOB. Bujbl 1edexToB KpucTaluInueckoro CTPOSHHUS, X XapaKTepPUCTUKA U BIMSHHIE Ha CBOMCTBa
METaJUIOB.

5. Kpucramiuzanus KuIKux MeTawioB. TepMoguHaMu4ecKie OCHOBBI (ha3ompeBpalleHuil; GakTopsl, BIUSAIOIUE Ha IPOLECC
KPHCTAJUIM3al1H YUCTBIX METAJLIOB.

6. YrpaBieHue IpoLeccoM reTeporeHHol kpuctammmzanuy. MoaudunupoBaHye KuUIkoro Metamia. CTpoeHne MeTaJlIn4ecKoro
cnuTka. JIukBanys B cIulaBax.

7. MexaHuueckue CBOUCTBa, oNpeeseMble IPU CTATUUECKUX UCIBITAHUIX [IPOYHOCTH, IUIACTHYHOCTH. TBEpIOCTh U ee
XapakTepucTHKa. MeTobl olpeaeeHUs] MEXaHUYECKOTO XapaKTepa IPU CTATUYECKOM HarpyKEHHU.

8. MexaHuueckue CBOWCTBa, oNpeieseMble IPU JUHAMUYECKOM Harpy>KeHUH. Y JapHas BA3KOCTb, XJIaJHOJIIOMKOCTb.

9. CoiicTBa MeTalla, ONPEAEIAOIIUE JOJITOBEYHOCT U3AENUS: H3HOCOCTOMKOCTD, COPOTUBIIEHUE YCTAIOCTH, KOHTAKTHAs
BSI3KOCTb.

10. OcraTouHble HANPSDKEHUS U X BIMSHHE Ha CBOMCTBAa METAJLIOB U CIIABOB. I1yTH MOBBILIEHUS IPOYHOCTU METAIJIOB.
11. Hanmpsbxenus u gedopManus: ynpyras u miactudeckas nedopmarui. Jledopmarys MOHOKPUCTAIUIOB U MOJTUKPUCTANIIOB,
MEXaHH3MBI IIIACTHIECKOH JedopManuy, CABUT, TBOHHUKOBaHHUE.

12. BausiHue miactuueckux aedopMaruii Ha CTpyKTypy U cBoiicTBa MeTayuloB (Hakien). TekcTypa aedopmanuu.

13. BrsiHne HarpeBa Ha CBOWCTBa Ae(OpMHUPOBAHHOTO MeTamta. Bo3BpaT u nonuronnsanus. [lepsudHas u codupaTensHas
pexpucramuzanys. IIoHATHE 0 XOJIOAHON U Topsiuel nedopManu.

14. OCHOBBI TeOpHUH CILIABOB. XapaKTEPHCTHKA IOHATHIL: CIIIaB, CHCTeMa KOMIIOHEHTOB, ¢aza. [Ipasuio ¢as.

15. XapaxkTepucTuKa TBEpbIX PACTBOPOB, XUMUUECKUX COCTUHEHUH, IPOMEKYTOUHBIX (ha3 U MEXaHUIECKUX cMeceil.

16. luarpaMMbl COCTOSIHUSI JIBOMHBIX CIIJIABOB U METOJBI UX NOCTpoeHHUs. JluarpaMmel cocTosiHUsL. CHCTEMBI ¢ OTHOH
PAcTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHUHU. [IpaBuiio a3 u npaBUiIo OTPE3KOB.

17. InarpamMMa COCTOSIHHS JUIsl CILIABOB, 00OPA3yIOIUX IPU KPUCTAIUTM3ALUHY MEXaHHYECKUE (IBTEKTUYECKHE) CMECH.

18. luarpamMmMa COCTOSIHHS CIUIABOB C OFPAHUYEHHON PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJOM COCTOSIHUHU.

19. lnarpamMma COCTOSIHMS JUISl CILIABOB, 0OPA3YIOIUX XUMHYECKUE COSAUHEHHS.

20. JlnarpaMMBI COCTOSIHHS CIIABOB, KOMIIOHEHTHI KOTOPEIX MMEIOT MOMUMOpP(HEIE IIpeBpaleHus. DBTEKTOMIHOE IPEBpalIeHIe B
CILIABAX.

21. Cs3b MeX/y CBOUCTBAMH  CIUIABOB M THIIOB AUArpaMM COCTOSIHUSL.

22. TlonsTue 0 fuarpaMmax COCTOSIHUSI TPOMHBIX CIUIABOB.

23. JlnarpaMMBI COCTOSIHHS CHCTEMBI XKeNIe30-IeMEHTHT. KOMITOHEeHTHI, pa3bl U CTPYKTYpHBIE COCTABILIOIINE CTaleil 1 OelbIxX
YyTyHOB. [IX XapaKkTepHCTHKH, YCIOBH 00pa30BaHUs U CBOWCTBA.

24. JlnarpamMMa COCTOSTHUS CHCTEMEI JKelle30-TpaduT.

25. BausHue yriepoJa 1 MOCTOSHHBIX IpUMecel Ha cBolicTBa ctanu. Knaccuduxarys 1 MapKUpoBKa YIIepOAUCTHIX CTaneil 1o
€10co0y BBIILIABKH, KAYECTBY, HA3HAUECHUIO.

26. BausHue Jerupyronux 31eMEHTOB Ha CBOHCTBA CIUIABOB JKelie3a, Gasbl, 00pasyeMble JIETHPYIOIUMHU 3JIEMEHTaMU — TBEpIbIe
pacTBOPBL, KapOuabl, UHTepMeTAIUABL. CTPYKTYPHBIE KIACCHI JIETUPYIOIUX CTalel B yCIOBHAX PABHOBECUS U OXJIAXICHUS Ha
BO3JlyXE.

27. Knaccudukanys, cBOMCTBAa U Ha3HAUEHUS YyI'YHOB. BiusHYe OCTOSHHBIX NIpUMecel Ha CBOMCTBA UyI'YHOB.

28. CBoiicTBa, peBpalieHue cTaau npu Harpese. Poct 3epHa ayctenura. BinusiHue pasmepa Ha MeXaHHUECKHE M TEXHOJIOTHUECKHE
CBOMCTBA cTany. BiusHue erupyomux 3J1eMEHTOB Ha POCT 3epHa ayCTeHUTa. BiusHue pazmepa Ha MEXaHUUECKUE U
TEXHOJIOTHYECKUE CBONCTBA CTalH. BiusHUE Nerupyomux 31eMeHTOB Ha POCT 3epHa ayCTeHUTA.

29. IlpeBpaleHus NEPEOXIAXKIEHHOTO ayCTeHUTa. JluarpaMMbl  M30METPUYECKOI0 Paclaja NepPeoxIaxIeHHOIO ayCTEHUTa.
IMepiutHOE MpeBpaleHre, IPOMEXYTOYHOE IPEBPALEHNE, MApTEHCUTHOE NPEeBpalieHue: IPOAYKTHI Paclaaa ayCTeHUTa H UX
CBOICTBA.




30. [IpeBpaienre npyu HarpeBe 3aKkajieHHOH cranu. BiusHue TeMnepaTypbl U IPOU3BOANUTENILHOCTH HAarpeBa Ha CTPOGHUE U CBOMCTBA
ctanu. O6parHas 1 HeoOpaTHMast OTIIYCKHAs XpynKocTb. CTpOeHHUE CTanu.

31. O0was xapakTepUCTHKa IPOLECCOB TePMHUUECKOH 00paboTku cTanu. OTxUr nepBoro poga. OTXKur BToporo poja.
Hopmanmsarms.

32. 3akanka crajii: BEIOOp TeMIIEpaTyphl 3aKaJIKU U 3aKaJIOYHBIX cpell. 3aKaJIMBaeMOCTh CTAIU M (DaKTOPHI, BIMSIONINE Ha Hee.
BnysiHue neTupyromux 3JIEeMEHTOB Ha MPOKaINBaeMOCTh cTaii. CriocoObl 3aKaKH.

33. Ormyck cranu. Bunbl v HazHaYeHHsI OTIYyCKa. TeXHOIOTHS MPOBEACHUS OTITyCKa.

34. Tepmuueckast 00paboTKa cTalll: CYIIHOCTb, PA3HOBUIHOCTb U Xapakrepuctuka TMO.

35. ®u3nuecKre 0OCHOBBI XMMUKO-TEPMUYECKOH 00paboTKu. CBsI3b MEX/Ly AUArPAMMOi COCTOSIHUS U CTPYKTYPOH TG HY3HOHHOTO
CJIO0AL.

36. Llemenranus. Mexanu3m o0pa3oBaHHsI IEMEHTOBAHHOTO CJIOS M €T0 CBOMCTBA. Pa3HOBHIIHOCTH LIEMEHTAIIMHU: B TBEPIOM
kapOropu3arope, ra3oBas HeMeHTalus. Tepmudeckas o0paboTka rmocie neMeHTanuu. O61acTh NPUMEHEHHS.

37. AzotupoBanue, (aspl, 00pa3yronIecs B a30THPOBAHHOM cJloe. Pa3HOBUAHOCTH a30THPOBAHUS: Fa30BOE A30THPOBAHKE, HOHHOE
a30THPOBaHKE, A30THPOBAHUE B )KUIKUX cpeaX. TeXHOIorus u 00J1acTh IPUMEHEHHS.

38. [luanupoBanue cranu. Bussl 1inanupoBanus. TeXHOJIOTHsA, CBOMCTBA, 0071aCTh MPUMEHEHNSI.

39. CymHocTs nuddy3noHHON MeTauu3auuu. MexaHu3Mbl HaCBIIIEH!S TOBEPXHOCTHOT'O CJI0s1 MeTaIaMU. Pa3HOBHIIHOCTH

I PY3MOHHON METaLTH3AINH (XPOMUPOBAHKE, ATATUPOBAHNUE), 00JIACTH IPUMECHEHHSL.

40. TToBepxHOCTHasI 3aKaJKa, €€ BUIbI U 00JIACTH IPUMEHEHUSI.

41. MeTopl MOBEPXHOCTHOTO YIPOUYHEHUS: ipobecTpyiiHas 00paboTka, 00paboTKa poJIMKaMHu U T.J. BiusHUE MOBEPXHOCTHOTO
HaKJIeTIa Ha NpeJie BEIHOCIUBOCTH.

42. KOHCTPYKIIMOHHBIE CTaIH, TPeOOBAHHS, IPEIbABIsIeMbIe K HUM. JIernpoBaHHbBIE KOHCTPYKIMOHHBIE CTAJIN, X MapKUPOBKa,
aBTOMAaTHBIE, [IEMEHTHPYEMBbIE, yIy4IllaeMble, PECCOPHO-TIPYKUHHbIE, NIAPUKONOIIUITHUKOBBIE, UX TepMHUUECcKas 00padoTKa.

43. BBICOKOTIPOYHBIC MAPTEHCUTHO-CTAPECIOIIIE KOHCTPYKIIMOHHBIC CTAJIH, HX TepMUYecKas o0paboTka. M3HococToliKNe
BBICOKOMapraHIIeBbIe CTaJIM, HX TepMUYEcKas 00paboTKa.

44. BricokoernpoBaHHbIE KOHCTPYKIIMOHHBIE KOPPO3UOHHOCTOIKHME cTann. Bumer koppo3uu. OCHOBHBIE IPHUHITUTIBI CO3/IaHUS
HEpXKaBEIOLIHNX cTallei. XapaKTepUCTHKA XPOMHUCTBIX U XPOMOHHUKEJIEBBIX HEPIKABEIOIIUX CTaJICH.

45. Xapocroiikne KOHCTpYKIIMOHHBIE cTau. ['a3oBast kopposus. OCHOBHBIE PUHITUITHI CO3/IaHUS JKaPOCTOMKIX CTaJeH.

46. KoHCTpYKIIMOHHBIE )KapocTolKKe cTand. JKaponpoyHOCTb, ITyTH €€ MoBbImeHus. CTalld NEPIUTHOTO MAapTEHCUTHOTO,
MapTEeHCHTHO-()EPPUTHOTO U ayCTEHHTHOTO KIIAcCcOB (C KApOUIHBIM H HHTEPMETAJUTHIHBIM YIUIOTHEHHEM ).

47. IHCTpyMEHTaNbHBIC CTaH U cIIaBbl. Kiaccugukanus 1 MapKUpOBKa MHCTPYMEHTANBHBIX cTajied. CTaji HEeTeIUIOCTOMKHE,
MIOJTYTEIIOCTOMKYE U TEINIOCTOMKHUE ISl PEXKYIIETO HHCTPYMEHTA, UX TepMHuiecKkas 00padorka. Cranu At ©U3MEPHUTEIHHOTO
WHCTPYMEHTA.

48. Cranu ¥ CIIaBbl ¢ 0COOBIME (HU3HMIECKUMH CBOMCTBAaMU. MarHUTOMATKHE H MAarHUTOTBEP/IbIE CTANIN M CIIaBbl. CTaly U CIUTaBBI
€ BBICOKHM 3JIeKTpoconpoTuBiieHreM. CIIIaBbl € 33IaHHBIM TeMIEpaTypHbIM KO (GHUIIMEHTOM PacIIHpPEHHUSI.

49. MarepHaisl, IIoJydaeMble METOJOM MOPOIIKOBOH METAaJUTypIHHU: TBEPAbIE CIUIaBbl, KOHCTPYKIHOHHEIE, TOPOLIKOBBIE MaTEePUAIHL.
50. TutaH u ero cruaBbl, UX KIaccupuranus. Tepmudeckas 00padoTKa aTFOMUHUEBBIX CIUIABOB. O0IacTh NPUMEHEHUS TATAHOBBIX
CILIABOB.

51. AnroMUHHH 1 €To CIUIaBhl, UX Kiaccudukanus. Tepmudeckas 00padoTKa aTFOMUHHAEBBIX CIUTaBOB. O0IacTh MPUMEHEHUS
TUTAHOBBIX CIIJIABOB.

52. Menp u ee cruiaBsl. JlaTyHb, OpOH3BI, UX CBOWCTBA, COCTAB, 0OJIACTH NPHUMEHEHHSI.

53. [JuHk, 0J10BO, CBUHEL ¥ WX cIuiaBbl. L{uHK 1 ero crutaBel. OJ10BO U ero ciuiaBbl. [Ipunion Ha OJIOBSHHOM U CBHHIIOBOI OCHOBE.
54. AHTH(PHUKIMOHHBIE CIUIABBI HA OJIOBSHUCTOM, CBHHI[OBUCTON M IIMHKOBOW OCHOBE.

55. JlakokpacouHble, HEOPraHUYECKUE MAaTEPUAIIbL, MX KJIACCH(HKALIUSA CBOMCTBA M 00JIACTH TPUMEHEHUSI.

56. IInacTudyeckue MaTepuaibl, UX KiacCH(UKaInsI CBOWCTBA H 00JaCTH IPUMEHEHHUSL.

57. KoMno3uuuoHHbIe MaTepHabl, UX KiIaccu(UKanus CBOUCTBA U 00JIaCTH IPUMEHEHUSL.

Bompocs! 1uist mpoBeeH:s KOHTPOJIS 3HAHUH 10 TeMe TepMudeckas 1 X TO MeTalioB U CIUIABOB.

BOITPOCHI [1J151 KOHTPOJISI 3HAHUIA

1. F'oMOreH13alnOHHBIN OTKUT CIUIABOB (Ha3HAYCHHUE, CTPYKTYPHBIC H3MEHEHHS U U3MEHEHHSI CBOWCTB, PEXKHUMBI U 00-J1aCTH
TIPUMEHEHUS ).

2. JIopeKpHCTAIUTM3AMOHHBIN OTKUT METAJJIOB U CIUIaBOB (Ha "3HAYCHHE, CTPYKTYPHBIC U3MEHEHHS U M3MCHEHHSI CBOWCTB, PEIKUMBI
1 0051aCTH IPUMEHECHHNS).

3. PexpucTamu3aliMOHHbIA OTXKHUT METAJUIOB U CIUIABOB (Ha3HAYCHUE, CTPYKTYpPHbBIC M3MEHEHHS M H3MEHEHHUS CBOMCTB, PEXKUMBI U
001acTH IPUMEHEHUS).

4. OcTaTo4Hble HANPSHKCHHS B METAJUIaX U CIUIaBaX, MX MPOUCXOKACHUE U BIMSHUE HA CBOWCTBA U TIOBEACHUE METAJUIMYCCKUX
n3aenuii npu 06paboTKe U SKCIUTyaTaliH.

5. OTKUT, YMEHBIIAIOINN HAITPSDKEHHST B METAJLIaX U CIUIaBax (Ha3HAYCHHE, CTPYKTYPHBIC U3MEHEHUS, PEXKUMBI 1 0071aCTH
IIPUMEHEHUs).

6. OCHOBBI TepMOIMHAMUKH (a30BbIX NPEBpAIEHUN IIPH OXJIAKICHUH 1 HarpeBe. Kputnueckuii 3aposiii 1 paboTta ero
00pa3oBaHHsI.

7. CxopocTh 00pa30BaHHs IEHTPOB KPHCTAJUTH3ALUH, JIHHEIHAS CKOPOCTh POCTa KPUCTAILIOB U CPEIHSISI CKOPOCTH (ha30BOT0
IIPEBPAILCHUSL.

8. T'oMoreHHOe 1 TeTeporeHHoe 3apoxaeHue ha3. Mecta npeanoyTHTENHHOI0 00Pa30BaHus 3aPOBIILEH IPH TeTEPOreHHOM
3apOKACHHN.




9. Kuneruka ¢a3oBbIX NpeBpaieHuii B TBEPIOM COCTOSHHM IIpU Harpese. JlnarpaMMbl H30TE€PMUYECKUX MIPEBPAILEHUI U Tep-
MOKHHETHYECKUE THarpaMMBbl, CIIOCOOBI MX MOCTPOCHHUS U 3HAYCHHE.

10. Kunernka (a30BbIX IPEBPAIIEHUI B TBEPAOM COCTOSIHUM IIPH OXJIAXKJIEHUHU. /lnarpaMMbl H30TEPMUYECKUX MIPEBPALICHUH U
TEPMOKHHETHYECKUE AUATPAMMBI, CIIOCOOBI HX IOCTPOCHUS U 3HAUCHHE.

11. MexaHu3M M KUHETHKA IIpeBpalieHus GeppUTOLIEMEHTUTHBIX CMecell B ayCTeHUT. BiiusiHue Terupyromux 3JIeMEeHTOB Ha IIpoLece
00pa3oBaHUs ayCTCHUTA TP HAarpeBe.

12. 3akOHOMEpPHOCTH POCTa ayCTEHUTHOTO 3€pHA MpH Harpese. [leperpes u nmepexor craiei.

13. HauanbHoe, HacJIeACTBEHHOE U IeHCTBUTENILHOE 36pPHO ayCTEeHUTA. MeTo/Ibl OLIEHKH CKJIIOHHOCTHU CTallel K POCTY 3€pHa.

14. MexaHu3M U KUHETHKA NEPIUTHOrO npeBpatieHus. GakTopsl, oNpeaAeaonie MeKIUIACTHHOYHOE PACCTOSIHUE B IIEPIIUTE U
pa3Mep MepIUTHBIX KOJOHHH.

15. MexaHu3M U KHHETHKA IEePIUTHOTO npeBpatieHus. OcoOeHHOCTH MEePIUTHOTO NPEBPALICHHUS B TOIBTEKTOUAHBIX U 3a9B-
TEKTOUJHBIX YTIIEPOIUCTHIX CTAIISX.

16. MexaHu3M 1 KMHETHKA NIEPIUTHOTO NPEBpalleHus. BiusHue 1ernpyromux 2I1eMeHTOB Ha IepIMTHOE [IPEBpallleHre ayCTeHUTA.
17. IlonHbIN ¥ HETIOJHBIM OTXKUT CTaEH.

18. M3oTepmuueckuii ¥ cHepOUTU3UPYIOIIHIA OTHKHT CTAJICH.

19. OTxur U HopManu3anus cTaiei.

20. [TaTenTupoBaHue cTaie.

21. Pa3HOBHIHOCTH OTXHra U HOpMaIH3alus YyryHOB (CYIIHOCTh, HA3HAYSHHUE M 00IaCTH IPUMEHEHHUS).

22. Pa3HOBHIHOCTH OT)KHMTa IIBETHBIX METAJJIOB U CIUIABOB (CYIIHOCTh, HA3HAYEHHE U 00JIACTH IPUMEHCHHS).

23. 3akaJika cIuIaBOB 0€3 OIMMOPQHOTo NpeBpalleHus (Ha3HaueHHe, yCIO0BHs HarpeBa U OXJIaXKAEHHUs, BIUSHUE HA CBOICTBA).
24. Oco0EHHOCTH MAPTEHCHUTHOTO TIPEBPAIICHHUS B YIIICPOAUCTHIX CTATISX.

25. OCHOBBI TEPMOJIMHAMUKY MapTECHCUTHOI'O [IPEBPAILCHUSL.

26. Temneparypa Havana MapTeHCUTHOTO IpeBpaieHns. OOpaTUMOCTh MAPTECHCUTHOTO MPEBPAIIICHUS.

27. MexaHU3M MapTE€HCUTHOTO NIPEBPAILEHUs: KOONIEPAaTUBHbIN XapaKTep aTOMHBIX IIepeMEleHUH, KOrepeHTHBbII pocT
MapTEeHCUTHBIX KPUCTAIIIOB.

28. MexaHU3M MapTEeHCUTHOTO NIPEBPAILEHUs: KPUCTAJUIOTEOMETPHsI IEPECTPONKH PEIIETKY ayCTCHUTA B PEIIETKY MapTEeHCUTa,
JIOTIOJTHUTENBHAS 1eopManysl TP MapTEHCUTHOM IIPEBPAICHNH.

29. MuKpoCTpyKTypa U CyOCTpYKTypa CIIJIaBOB, 3aKaJ€HHbBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOCHUS IIACTUHYATOI0 MapTEHCHUTA.
30. MUKpPOCTPYKTYpa U CyOCTPYKTYpa CILJIABOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOCHHS PECYHOTO MapTEHCHUTA.

31. IlpyunHBI U3MEHEHHS MEXaHUUECKUX CBOMCTB CIUIABOB IIPH 3aKaJIKe HA MAapTEHCHUT.

32. KuneTrka U MexaHu3M OeitHUTHOTO npeBpaiieHus. CTpOCHHE U CBOMCTBA BEPXHETO M HIDKHETO OCHHHUTOB.

33. 3akanuBaeMoOCTh U MPOKATMBAEMOCTh CTaJICH.

34. Buasl 1 pa3HOBUIHOCTH MIPOIECCOB 3aKAIKH U3EIHNA B MAIIMHOCTPOCHH.

35. IonHast 1 HeMOJIHAS 3aKajKa cTaneil.

36. CrymeHuaras 3aKajika ¥ 3aKajika CTaJiel B IByX cpelax.

37. N3oTepmuueckas 3aKaiika CTaleu.

38. 3akanka craineii ¢ 00paboTKOH X0JI00M.

39. IloBepXxHOCTHAS 3aKallka CTaJICH.

40. I3MeHeHue CTPYKTYPHI 3aKaJICHHBIX YITIEPOAUCTHIX CTa-jel mpu HarpeBe. OCOOEHHOCTH MUKPOCTPYKTYPHBI U CBOICTBA OT-
ITyLIEHHOTO MapTeHCUTa, TPOOCTUTA U COPOMTA OTITyCKa.

41. BiusiHue JIErHpYIOIINX 2JIEMEHTOB HA CTPYKTYPHbIE U3MEHEHUS NIPU OTITyCKE CTaJeH.

42. Pa3HOBUIHOCTH OTITYCKa CTaJeH.

43. OcoOeHHOCTH U3MEHEHHSI MUKPOCTPYKTYPHI ¥ CBOMCTB JIETUPOBAHHBIX CTaneil IpH OTIIycKe. SIBlIeHre BTOPUYHOTO TBEPACHUS
JITUPOBAHHBIX CTaJICH.

44. Heobpatumast 1 oOpaTuMast OTIIyCKHAsI XPYIKOCTb CTaneil (CyIHOCTb, IPUUUHBI M MEPBI IPEJOTBPALICHHS).

49. IIpnuuHbI U3MEHEHUS MEXaHWYECKHUX CBOMCTB CIUIABOB IPH CTapeHUU. BiusHue Npo1oDKUTETbHOCTH U TEMIIEPATyphl CTAPEHUS.
50. EcTecTBEHHOE M UCKYCCTBEHHOE CTapeHHe. Pa3HOBUIHOCTH UCKYCCTBEHHOIO CTapEHUsI.

51. ®U3UKO-XMMHUYECKHE OCHOBBI IPOLIECCOB MOydeHUs AU DY3HOHHBIX CIOEB.

52. DneMeHTapHbIe CTaIuK mporeccoB Auddy3noHHOro 06oranieHus MOBEPXHOCTHBIX CIOEB. 3aKOHOMEPHOCTH 00pa30BaHMUs
oHO(Da3HBIX TUQPPY3UOHHBIX 30H.

53. DneMeHTapHbIe CTaIuK mporeccoB Aud(y3HoHHOro 06oTanIeHus MOBEPXHOCTHBIX CIIOEB. 3aKOHOMEPHOCTH 00pa30BaHMUs
MHOTO(ha3HbIX (P Y3HOHHBIX 30H.

54. llemeHTanus crajield B TBEPIOM KapOOPHU3aTOPE U KUAKOCTHAS IIeMeHTaIusl (OCHOBBI TEXHOJIOTHHU, COCTAB, CTPOCHHE M CBOWCTBA
HayTJIEPO’KEHHBIX CIIOEB).

55. T'a3oBast ieMeHTanus crajiei (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHUE U CBOWCTBA HAYTTIEPOKEHHBIX CIOEB).

56. AzotupoBaHue cTaneil (OCHOBBI TEXHOJIOTHH U Pa3HOBUAHOCTH IIPOLIECCa, COCTAB, CTPOCHUE U CBOMCTBA a30TUPOBAHHBIX CJIOEB).
57. lluanupoBanue crayei (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOCHNE U CBOWCTBA ANG(Y3NOHHBIX CIIOEB).

58. HutpouemeHTalus craiei (OCHOBBI TEXHOJIOTUH, COCTaB, CTPOCHHE U CBOMCTBA TU(P(PY3UOHHBIX CIIOEB).

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

60. CunuuupoBaHue crayieil (0CHOBBI TEXHOJIOT'HH, COCTaB, CTPOSHHE M CBOWCTBA CHIIMIIMPOBAHHBIX CIIOEB).

61. AnutupoBaHue craiieil (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHUE M CBOWCTBA AIMTHPOBAHHBIX CIIOCB).

62. XpomupoBaHHe cTajel (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHUE U CBOIICTBa XPOMHPOBAHHBIX CJIOEB).

63. [{lunkoBaHue cTasei (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE U CBOICTBA IIMHKOBAHHBIX CIIOCB).

64. O6mme 3a1a4 U MECTO TePMHUUYECKOI 00pabOTKK B MPOU3BOICTBEHHOM IPOIIECcCe.

65. CriocoObl HarpeBa U3/1eIMi IPU TEPMUYECKOH 00paboTKe.

66. PaGoune cpeabl A1 HarpeBa U3ASNIUH IPH TEPMUIECKOH 00paboTKe.




67. Tepmuueckast 00pabOTKa ¢ UCIIOJIb30BAHUEM 3JIEKTPOHArpeBa.

68. [IpremMbl 1 METOBI MPEIOTBPALICHUS OKUCICHHS U 00€3yTIIepOKHBAHUS CTAIBHBIX U3JICIHI IPU TEPMHUYECKOI 00paboTKe.

69. Knaccugukanuus KOHTpOIUpyeMbIx atMocdep, IpUMEHAEMbIX IPU TEPMUYECKOi 00paboTKe, 1 TpeOOBaHUS, IPEIbIBIEMbIE K
KOHTPOJHMPYEMBIM aTMochepam.

70. [IpuHIMIIBI TOJYYEHUS, COCTaB U Ha3HAYEHUE SHAO0TEPMHUYECKO, IK30TEPMUIECKO, aTMOCc(ephl U3 aMMHaKa 1 a30THOH
KOHTPOJIMPYEMBIX aTMOcdep.

71. Oxnakaaroliye cpe/ibl, IpUMEHsIEMbIE IPH TepMUUecKor 00padoTke. TpeOoBaHus, MPEABSBISCMBIC K KUIKUM OXJIaXIAIOIIAM
cpenam.

72. OxnakaeHUe U3ICIUi pu TepMUYecKoii 00paboTke. KprBas uaeanbHOTO 3aKaJOYHOTO OXJIaXICHHSL.

73. Oxnakaarouye cpeibl, He MpeTepIeBaroNnie H3MEHEHNH arperaTHOro COCTOsIHUSL BO BCEM JHMana3oHe TeMIepaTyp OXJIaKICHUS
U3JENUi.

74. Oxnakaarouye cpeibl, IpeTepreBaoie H3MEHEHHUS arperaTHOTO COCTOSIHUS B CBSA3H C X KUIICHHEM Ha TOps4Yel M0- BEPXHOCTU
OXJIaX/1aeMbIX M3AETHH.

75. Bunsl aBroedopmManuy U KiacCuPpUKaLUsI HCTOYHUKOB aBTO1e()OPMHUPOBAHUS ITPU TEPMHUYECKOIH 00paboTKe.

76. ABronedopmary monypabpUKaTOB U U3JIEIIUH MO ICHCTBUEM BHYTPCHHUX HANPSDKEHUI U MEPHI 110 UX YMEHBIICHHIO.

77. TexHonoruueckue crocoOsl ManoaehopMaliOHHOM 3aKaJIKu B IPUCIIOCOOIEHUSIX U MAIMHHON 3aKalIKy.

78. Tepmuueckast 00pabOTKa ¢ UCTIONIB30BAaHUEM JIA3EPHOTO HArpeBa, e¢ MPEHMYIECTBA H HEJOCTATKH.

79. Tepmuueckast 00pabOTKa ¢ UCIIOJIb30BAHUEM 3JIEKTPOHHOIYYEBOTO HarpeBa, ee MpeuMyIecTBa i HEJTOCTATKH.

80. HuzkotemmepaTypHasl TepMOMEXaHUIECKass 00padOTKa CTapeloInX CIUIABOB (CYIIHOCTh, Ha3HAUCHHE, BIMSHNE HA CTPYKTYPY U
CBOMCTBA).

81. BricokoTeMIiepaTypHas TepMOMeXaHHYecKas 00padoTKa CTapeIoNIHX CIUIABOB (CYIIHOCTh, HA3HAUEHHE, BIHSHUE Ha CTPYKTYPY H
CBONCTBA).

82. HuzkotemriepaTypHasl TepMOMeXaHNIeCcKass 00paboTKa cTajeH, 3aKaliBaeMbIX HA MAPTEHCHT (CYIIHOCTh, HA3HAYCHHUE, BIMSIHUC
Ha CTPYKTYPY U CBOWCTBA).

83. BeicokoTemIeparypHas TepMOMeXaHHuecKast 00paboTKa craiei, 3aKaJTiBaeMbIX HA MAPTEHCHT (CYIIHOCTh, HA3HAYCHHUE, BIHSHUEC
Ha CTPYKTYPY U CBOWCTBA).

84. TepmoMmexanunyeckas 00paboTka cranei ¢ aedopmaryeii BO BpeMsl IEPIUTHOTO TPEBpaIieHus (CyIIHOCTh, HA3HAUYCHHUE, BIUSHUC
Ha CTPYKTYPY U CBOWCTBA).

85. IIpenBaputenbHas TepMOMEXaHUYECKas 00pabOTKa CTapEIOIIMX CILIABOB M CTAJICH, 3aKalMBaeMbIX HA MAPTEHCHT (CYIIHOCTH,

Ha 3HAuYCHHE, BIIMSHHUE Ha CTPYKTYPY U CBOMCTBA).

86. CylHOCTh TEPMOLIMKIMYECKOH 00pabOTKH U Kilaccu(UKaIHs €€ BUIOB.

87. Pa3HOBUAHOCTH TEPMOLUKINUECKOM 00pabOTKH CTalel U Uyr'yHOB.

88. CyIHOCTb, CXEMBI OCYIIECTBICHUS U KIACCUPHUKALIUSA BHIOB XUMHKO-TEPMOIIMKIHUECKON TEPMOOOPAOOTKH.

89. CymHocTs, kiaccu(uKanys BUI0B U OCHOBBI TEXHOJIOTMU BOCCTaHOBUTEILHON TePMUUECKOH 00pabOTKY.

90. BoccraHOBUTENbHAS TEPMHUYECKast 00pa0oTKa B MAIIHHOCTPOUTEIILHOM IIPOU3BOJICTBE.

5.2. Tembl NHCBMEHHBIX PadoT

CamocrostensHas paboTta 5
OBOCHOBAHUE BbIBOPA KOHCTPYKIIMOHHBIX MATEPHAJIOB 1 PA3PABOTKA PEXXUMOB UX TEPMUYECKOU
OBPABOTKU AJI N3TOTOBJIEHUA AETAJIEU MAIIIVH 11 OBOPYIOBAHUA

5.3. ®onH OLIEHOYHBIX CPEACTB

®OC pacnonoxer B pasjaeine «CeeneHust 00 00pa3oBaTenbHON opranu3anuuy nojapasnen «O6pazoBanuey oduipansHoro cairta 3['Y
http://polaruniversity.ru/sveden/education/eduop/

Kputepuu omeHKH 3HAHUH CTYIEHTOB IIPHU MIPOBEICHIH TECTHPOBAHMS 110 TECTY BTOPOTO THIIA: TECTOBOE 33JaHHE  I10 AUCIUILTHHE
COJIEPKUT 25 BOIIPOCOB.

* OLeHKa «OTIMYHO» BBICTABISETCS IPU YCIOBHHU IPABUIILHOIO OTBETA CTyAEHTA He MeHee ueM 80 % TeCTOBBIX 3aJaHUii;

* OLEeHKa «XOPOLIO» BHICTABIISICTCS MPU YCIOBHH MPABUIILHOTO OTBETA CTY/ACHTA HE MeHee 4ueM 60 % TecTOBBIX 3a/laHUl;

* OLeHKa «yIOBIETBOPUTEIBHO)» BBICTABIISIETCS IPU YCIOBUU NIPABUIIBHOTO OTBETA CTYAEHTa HEe MeHee 45 %; .

Kpureprn OIeHKH OTBETOB Ha KOHTPOJIBHBIE BOIPOCH: TOYHOCTH ONPEETICHUI 1 OHATHI, CTETIeHb PACKPBITHS CYIIHOCTH BOIIPOCa,
KOJIMYCCTBO MPABUIIBHO U MMOJTHOCTHIO PACKPBITBIX BOIIPOCOB:

* OneHKa «OTIMYHOY» CTABUTCS, €CJIM BHIMOJHEHBI BCe TPEOOBAHUS: TOYHO JAHbI ONMPEAEICHHS ¥ OHSITHS; IOJTHOCTBIO PACKPBITA
CYHIHOCTH BOIIPOCA; JaHbI IPABUJIBHBIC U ITOJIHBIE OTBETHI HA BCC BOIIPOCHI;  JIOTUMYHO U3JIOKCHA CO6CTBCHHaH IO3UI M,
c(hOpPMYIHPOBAHBI BHIBOIBI.

* OHeHKa «XOpomo» — OCHOBHBIC TpC6OBaHI/IH BBITIOJIHCHBI, HO ITPY 3TOM JOITYIICHBI HC}IO‘{éTBI. B YaCTHOCTHU, UMCHOTCA HCTOYHOCTH
B M3JIOXKEHUH MaTepHaa; OTCYTCTBYET JIOTUYECKasi I10CIIEeIOBATEIbHOCTh B CYXKICHUIX; IMEIOTCS YITyIIEHHS B OTBETAX.

¢ OneHKa «yIOBJIETBOPUTEIHHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TpeOoBaHMi. B uacTHOCTH: TeMa OCBelleHa JINIIb
YaCTHYHO; AOIYIICHBI (PaKTHYECKUE OIIMOKH B COIEP)KaHUU OTBETOB Ha BOIPOCHI; OTCYTCTBYIOT BBIBOJBL;, OTCYTCTBYIOT HOSICHEHHUS K
dbopMyiIam, pUCYHKH.

* OneHKa «HEYIOBIECTBOPUTEIHHO» — TeMa He PACKpPhITa, OOHAPYKHBAECTCSI CYIIECTBEHHOE HEITOHUMAaHHE ITPOOIIEMBI; TaHbI HE
TIOJIHBIE OTBETHI MeHee 4eM Ha 45% BOmpocoB.

Kpurepuu O1ieHKH BHIIIOIHEHHS KypCOBOH pabOThI: TPaBUILHOCTD BBITOIHEHUS

O1eHKa «OTIMYHOY» CTABUTCS, €CIIU BHITOJHEHEI BCE TPEOOBAHUSI: TOYHO JAHbI ONPEACICHUS U MOHATHS; IOJTHOCTHIO PaCcKphITa




CYLIHOCTH BOIIPOCA; JaHbl IPAaBUIIbHBIC, TOJHbIE 1 000CHOBaHHBIE OTBETHI IO BHIOOPY MaTepHaioB U BUaaM tepmuueckod u  XTO
* OneHKa «XOpOoIIO» — OCHOBHBIE TPEOOBAHMS BBIIOJHEHBI, HO IIPH 3TOM JIOITYIIEHbI HeIOYETH. B 4acTHOCTH, IMEIOTCSI HETOYHOCTH
B U3JIOKEHUH MaTepHaia; UMEIOTCs YIYIIeHUsS B OTBETaX.
* OneHKa «yIOBJIETBOPUTEIBHO» — HMEIOTCSI CYIIECTBEHHBIE OTCTYIUICHUS OT TpeboBaHMi. B wacTHOCTH: BOIpoC OCBeleH  JIHIIb
YaCTUYHO; JONYIIEHB! (aKTHYECKHE OUIMOKHU B COJICPKAHUU OTBETOB Ha BOIIPOCHI; OTCYTCTBYET 00OCHOBaHME BHIOOpa MaTepuaa

5.4. IlepeyeHb BUI0B OLIeHOYHBIX CPEACTB

Onenounsle cpenctpa o kareropun "SHATDB": kypcoBast pabota, KOHTPOJIbHBIE BOTIPOCHI, TECTHI.
OneHounble cpeacTsa no kareropuu "YMETD": kypcoBast paboTa, KOHTPOJIbHbIE BOIPOCHL, TECTHIL.

Ornenounsie cpenctaa o kareropun "BJIAJIEThH":xypcoBasi paboTa, KOHTPOJIbHBIE BOIPOCHI, TECTHI.

6. YHAEBHO-METO/MYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMeHyeMas JuTepaTypa

6.1.1. OcHOBHAs1 TUTepaTypa

ABTODBI, COCTaBUTENHN 3ariaBue, pa3MenieHne HzparenscTBo, rog | Komuu-Bo
JI1.1 |Connnes O.IT., Ilpsxun [MarepuanoBeieHue: ydeOHUK A7 By30B CII6.: Xumusaar, 35
EN. 2004
JI1.2  |Jlaxtun IO.M., Marepuanoseaenue: gonymeHo ['oc. KOMUTETOM IO M.: Anbsnc, 2013 50
JleontpeBa B.IL HApOJHOMY 00pa30BaHUIO B KAUeCTBE yueOHUKA JUISI BTY30B
6.1.2. JlononHuTeIbHAS JIUTEPATYpPa
ABTODBI, COCTaBUTENHN 3ariaBue, pa3MenieHne HsnarenscTBo, rog | Kommu-Bo
JI2.1 |Temnep I0.A., Marepuanosenenue: Yueb. mocobue s By30B M.: Metamnyprus, 35
Paxmranr A.T. 1989
J12.2  |JlaxTun FO.M., MarepuanoBeieHue: yUeOHUK JJIS BTY30B M.: 39
JleonTnea B.I1. MammHocTpoeHue,
1990
JI12.3  |Mo3sbepr P.K. Marepuanosenenue: yued.mocodue Jyisi TEXH. By30B M.: Beicu. mik., 56
1991
JI2.4 |T'opomamuaenko B.U. [ u |MarepuanoBenenue: [IpakTukym: s By30B M.: 11
ap.] VHUBEPCUTETCKAS
kuura, Jloroc, 2006
JI2.5 [Konaues b.A., Enarun  (MerayuoBenieHre 1 TepMuieckas 00paboTKa IIBETHBIX M.: MUCHUC, 2005 8
B.1., JIuBanos B.A. METAJIIOB U CIIJIABOB: YUEOHHK ISl BY30B
JI2.6 |Konecos C.H., KonecoB |MatepunanoBenenne U TEXHOIOTUSI KOHCTPYKITHOHHBIX M.: Beicm. mik., 1
n.C. MaTepuasoB: yueOHUK AJIs By30B 2007
JI2.7 |Koucrantunos E.I'. MarepuanoBeeHue: 1a00paTOPHBII MPAKTHKYM Hopunsck, 1998 4
JI2.8 |CapadanoBa A 4. MatepranoBeieHIE U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX Hopuisck, 1999 31
MmarepuaioB: JIabopaT. IpakTUKYM
JI2.9 |mox pen. FO.I'. Mapounuk craneil u criaBoB M.: lnHOBanmonnoe 10
JparyHoBa, MaIIHHOCTPOCHHE,
A.C.3y6ueHko; cocr. 2016
Hparynos I0.T"., A.
3y6uenko, 10.B.
Kammpckwii u ap.
JI2.10 |Cocrt.: B.I'. Copokun, |Cranu u crnaBbl: CipaBOYHHUK M.: Unrepmer 5

M.A. I'epBacses, B.C.
[Tanees u ap.; Ilox pen.
B.I'. Copoxuna, M.A.
I'epBacbeBa

umxuHApUHT, 2003




ABTODBIL, COCTaBUTEIH 3arnaBue, pa3MeleHUe W3znarensctBo, rox | Komuu-Bo
JI2.11 |Ap3amacos b.H., MarepuanoBeaeHue: ydeOHUK 71 BTY30B M.: 40
Cunopun U.U., MammHocTpoenue,
Koconaros I".®. 1986
JI2.12 |aBt.-cocT. E.H. 1{BeTHBIE METAIIIBI U CIIABBI: CIIPABOYHUK H. Hosropon: 1
[lITanos, U.A. Benra-2, 2001
[lTanosa
6.1.3. MeTtonnueckue pa3pabdoTku
ABTODBIL, COCTaBUTEIH 3arnaBue, pa3MeleHUe W3znarensctBo, rox | Komuu-Bo
JI3.1 [cocr. MarepuainoBeieHue. Beioop MaTepHaaoB 1 pe:KUMOB Hopwuiisck, 2001 4
E.T".KoHCcTaHTHHOB, 00paboTKH, 00ECIIeYNBAIOIINX MTOJTYYCHUE ONTHMAIBLHBIX
Hopunbckuif MHAYCTp. |3KCIUTyaTallMOHHBIX CBOICTB JeTaleil: MeTO. yKa3aHUs K
UH-T MIPAaKTUYECKOM paboTe /i cryneHToB  crer. 170900
JI3.2 |Hopunbckuil ungyctp. |MarepuanoBeenue. Teopus U TEXHOJIOTUS TEPMHUECKON U Hopunsck, 2006 6
WH-T; COCT. XHMHKO-TEPMHYIECKONH 00paOOTKH: METOINIECKUE YKa3aHUs K
A A.Capacdanosa CaMOCTOSTENbHOHI paboTe
JI3.3 |Hopunbckuit uagyctp. |Knaccudukaius u MapKupoBKa 4yryHOB U YTIIEPOUCTBIX Hopunsck: HUU, 8
UH-T; cocT. A Sl CTaJIel: METO/I. YKa3aHHsI K MPaKTHUYECKUM padoTam 2007
Capadanosa
JI3.4 |Hopunbckuit uagyctp. |Knaccudukarus, MapkupoBKa 1 CBOWCTBa IBETHBIX MeTawioB |Hopunsck: HUU, 28
UH-T; cocT. A.Sl. Y CIJIABOB: METO/I. YKa3aHHS K MPAKTHUYCCKUM paboTam 2010
Capadanoba
JI3.5 |Hopuisckuit uanyctp. |Knaccudukarus, MapkupoBKa U CBOMCTBA JI€THPOBAHHBIX Hopunsck: HUHY, 49
uH-T; cocT. CapadaHOBa [KOHCTPYKIIMOHHBIX CTallel: METOJ. YKa3aHUS K IPaKT. 2011
A. L. paboTtam
J13.6 |Koncrantunos E.T. MertasoBeieHue u TepMmruueckast 0opadorka: Jlabopatopusiii  |Hopunbek, 1994 37
NPaKTUKYM
JI3.7 |cocr. MarepuasnoBezeHue. BoIoop MaTepHaaoB U peKUMOB Hopunsck, 1997 4
E.TI"KoHcTaHTHHOB; YIPOUHSIONIEeH TepMUIECKOH 00pabOTKH: METO/I. YKa3aHUs K
Hopwibckuii MHIYCTp. |OpakTHYecKuM padoTam
UH-T
JI3.8 |Ocunres O.E. MeranoBeieHre TYTOTUIABKIX METAJUIOB U CIIJIABOB HA UX M.: 5
ocHoBe: pekomeHnoBaHo YMO By30B PO  By30B B kauecTBe |MalinHOCTpoeHUE,
yueb. Mocoous AJis CTYICHTOB BY30B 2013
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOH ceTH ""UHTepHeT"
31 [\nii-ftp\Education ~ S:\Kadexpa TM u O
92 |Hayuno-texHuueckuil xxypHan "Bonpocsl Matepuanosenenus”  HayuHo-TexHudeckuii sxypHan «Bompocsl
MatepuaioBeaeHus» https://elibrary.ru/title_about.asp?id=37686
93  |Mapounuk craneii u cruiaBoB  MHpOpMaIMOHHO-CITPaBOYHBIN MOpTal Mapo4yHHUK cTajieil u cruiaBoB http://www.splav-
kharkov.com/choose_type.ph
6.3.1 [lepeyenb MporpaMMHOro odecrevdeHust
6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1
6.3.2.2|Hayunas uapopmanuonHnas oubnuorek. XKypHan "Marepuanosenenue” elibrary.ru/title_about.asp?id=7878
6.3.2.3|Kypnan "MarepuanoBeeHue u TepMuueckas 00paboTka METauIoB
6.3.2.4|OnextponHsle pecypcenl nznatenbera «Elsevier»: Scopus, ScinceDirect, FreedoomCollection: CoriacHo corfameHuro o
CO3JIaHUH
6.3.2.5|aopMaIimOHHO-CITPaBOYHBIN MTOPTAT IO METAJUTYPIUH U TUTEIHOMY Ipou3BOACTBY http://metalurgu.ru/opisanie-
tehnologicheskih-protsessov-litya/
6.3.2.6|LlenTpansHeiii Metasutndeckuii mopran PO http://metallicheckiy-portal.ru/marki_metallov
6.3.2.7|NudopmaroHHO-crIpaBo4HbIH mopTan MapouHuk craneii u crutaBos http://www.splav-kharkov.com/choose_type.php
6.3.2.8|1ndopmanmonnsiii npoekt Materiology.info http://materiology.info/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIST)
7.1|Komnstotep (Intel Core 2 Duo E6550 2.33GHz, 116 O3V, HDD 500 I'6);
7.2|npoexrop Epson EB-485Wi ¢ HHTepaKTUBHBIM 3KpaHOM;
7.3|MHKpOCKOITB MeTaIoOrpaduuecKie HHBEPTUPOBaHHbIe arperaTHeie JJaboMer-U ¢ cucTeMoll BU3yalH3aliy 1 KOMIUIEKTaM
MUKPOHIIH(OB - 3 IIT.;
7.4|muxpockons! Metauorpadpuueckne MUM-7 — 4 mr., MMII-4 (1 mwr.)




7.5|tBepnomepnr TK-14-250, TK-2M, TII-2M;

7.6(JIymer bpunens - 6 wT.

7.7|Habopsl MUKpOILTH(OB CILIABOB.

7.8|YueOHbBIC KHHO(DUIBMBL

7.9|YueOHbIe Mpe3eHTAIHN.

7.10|Harpesarensubie neun CHOJI (3 mit.)

7.11|MonenbHBIHN JIUTERHBIA KOMILIEKT.

7.12|Monenu OTIUBOK.

7.13|J1abopaTopHbIe OETryHBI.

7.14|MastrukoBbie komnpsl ITK-30, KM-0,5.

7.15

8. METOAUYECKHUE YKA3ZAHUA NJIA OBYYAIOIUXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MO JIsS)

S:\Kadenpa TM u O
Kypcosas pabora OGOCHOBAHUE BBIBOPA KOHCTPYKIIMOHHBIX MATEPUAJIOB 1 PA3PABOTKA PEXXMMOB UX
TEPMUNYECKOHN OBPABOTKU AJI N3TOTOBJIEHUSA JETAJIEU MAILIMH U OBOPY IOBAHU A

METOJIMYECKUE YKA3AHMS BBITIOJIHEHHIO KYPCOBOI PABOTBI

BelnonHeHre 3a1aHu# peycMaTprBaeT 000OCHOBAHHBIN BBIOOP MaTepHuaia U ero 00paboTKH, B HAUOOJBIICH CTeIICHH
o0ecneynBaloIUX SKCIUTYaTAMOHHYIO HAaJIeXKHOCTh U JOITOBEUHOCTS JIeTalleil U KOHCTPYKLUH TEXHOJIOTHuecKoro ooopynosanus. B
3aaHuAX CHOPMYIIHPOBAHBI XapaKTEPHBIE CBONCTBA 1 SKCIUTYyaTALIOHHBIE YCIIOBHUS KOHKPETHBIX JeTallel, UCIIOIb3YEMBIX IPU
W3TOTOBJICHUH JIeTajell 000pYyTOBaHUS METAILTYPTUUECKHUX 3aBOJIOB.

Jlnis penieHus 3a1au4 He0OOXOJUMO:

- MPOAHAIM3UPOBATH YCIOBHUS PaOOTHI IeTaell (Harpy3ka U XapakTep ee IPUIOKEeHHS, TeMIepaTypa 1 T.J.), YTO MO3BOJISIET
OIIPEIEIUTh CBOMCTBO (IPYIILY CBOKMCTB), 00€CIICUNBAIOIINX 3KCIUTyaTAHOHHYIO HaJJeXHOCTh U JIOJITOBEUHOCTh KOHKPETHOH 3a/1aul;
- yKa3aTh BO3MOJKHBIE BH/IBI BEIXOJIa M3 CTPOS WIIH pa3pyLIeHUH AeTaell, uX Haubosee BeposSTHBIC TPUINHEI,

- IPOAHAIU3UPOBATH METO bl U3TOTOBJICHHUS JIeTalu (JINThE, KOBKA, IITAMIIOBKA, CBAPKa, PE3aHHUE) C YIETOM TEXHOJOTHYECKHX
CBOHCTB TIpeJylaraeéMbIX MaTepHajoB;

- U3 IIpeJiyIaraeMbIX MaTepHaIoB BEIOpaTh €JUHCTBEHHO NIpUEMIIEMBIH U oOecneunBaromuil Tpedyemble CBOHCTBA, 0OOCHOBAB CBOI
BBIOOD CPaBHUTENHHOHN OIIEHKOH MEXaHUIECKHX, TEXHOJIOTUUECKHUX U SKCIUTYaTaIl[HOHHBIX CBOMCTB BCEX MAaTEPHAJIOB,
MPEUIOKEHHBIX B 3a1a4€,

- yKa3aTh TPYIITy BEIOPAaHHOTO MaTepHalia Mo Ha3HAuYSHUIO (KOHCTPYKIIMOHHBIE, OOIETO MM CIIEIHATN3UPOBAHHOTO Ha3HAYCHUS,
HWHCTPYMCEHTAJIbHBIC UJIU CTAJIN CO CIICHUAJIbHBIMU (1)1/[31/[‘{CCKI/IMI/I WM BKCIUTyaTalluOHHBIMU CBOﬁCTBaMM), OXapaKTEpUu3oBaTh
OCHOBHBIE TPeOOBaHMs, IPEABSBIISIEMbIE K JAHHOH IPYIIIIEe CBOMCTB;

- IPUBECTH XUMHUYECKHH COCTaB BEIOPAaHHOTO MaTepUalla, yka3aTh CBOMCTBA B HCXOJIHOM COCTOSIHUM (COCTOSIHUU NOCTaBKH) U IOCTIE
MIPUMEHEHUs YIIPOYHSIONIer 00paboTKH (B TOTOBOM H3JIEIIHH);

- IPEUIOKUTL U 000CHOBATH (B ClIydae HEOOXOAUMOCTH) PEKUMBI TEPMHUUECKON, XMMHUKO-TEPMUUECKOM 00pabOTKU WK HAKIIIA,
CHOCOOCTBYIOLIHX JOCTH)KEHHIO ONTUMAIBHBIX IKCIUTyaTallHOHHBIX CBOHCTB MaTepHaa;

- OXapakTCprU30BaTh BJIUAHUC JICTUPYIOIIUX 3JICMCHTOB B O6€CHC‘{CHI/II/I CIICHUaJIbHBIX U MEXaHUYCCKUX CBOMCTB CTaJld WJIM CILIaBa U
Ha MpeBpaIeHus B TIPOIecce TEPMUIECKONH 00paboTKH




MuHHCTEpPCTBO HAYKH U BbICcIIero oopasosanusi P@®
degepajibHOE TOCYAAPCTBEHHOE OI0/IKETHOE 00pa30oBaTe/IbHOE YUpPeKICHUe
BbICIIETr0 00pa30oBaHUSA
«3anousipHblil rocygapcrBeHHblil yausepcuret uM. H. M. @egopoBckoro»

®OHJ ONEHOYHBIX CPEACTB
10 JUCHHUILINHE
MarepuanoBsenenue

YpoBeHb 00pa3oBaHus: 6akanaBpuaT

Kadenpa «Meramrypruu, MammH 1 000pyI0BaHUs»

Pa3zpabotunk ®OC:

KaHAMJIaT TeXHUYeCKUX Hayk, JloneHt, ®enopoB A.A.
®enopos A.A.

OrneHOYHBIE MaTepHaIb 10 TUCIUIUINHE PACCMOTPEHBI U 0100pEHBI Ha 3aCeJaHuU
kadenpsr, mpotokoia Ne 2 or 07.05.2025 .

3aBenyrouuii kapeapoi




@DOHJ OIECHOYHBIX CPEACTB TO AWCHMIUIMHE MarepuanoBeqeHue Ui TeKyIei/
MIPOMEKYTOUHON aTTecTalliu pa3padoTaH B COOTBETCTBUU ¢ DenepallbHbIM TOCYAapCTBEHHBIM
00pa30BaTe/IbHBIM CTAHIAPTOM BBICHIETO O0OPa30BaHUS IO CIEUUAILHOCTH / HAIPaBICHUIO
noarotoBku 15.03.02 Texnosormdeckue MamidHBI W 00OpyIOBaHHME Ha OCHOBe Pabouei
porpamMMbl TUCHMIUIMHBL MaTepuaioBeieHue, YTBEPKICHHON PEIIEHHEM YYEHOTO COBETa OT
07.05.2025 r., Ilomoxenuss o QgopmupoBanun PoHAA OIEHOYHBIX CPEICTB MO JAUCIUILUIMHE
(®OC), IlonoxeHuss 0 MPOBEAECHUU TEKYILIErO KOHTPOJIS YCIEBAEMOCTHU U IPOMEKYTOUHOMN
arrectanuu odydarommxcs 3I'Y, [TomoxxeHust o rocynapcTBeHHONW uToroBoit arrecranuu (I'MA)
BBIIMTYCKHUKOB IO 00pa3oBaTelbHBIM IporpamMmam Bbiciiero ooOpazoBanus B 3IY um. H.M.
De10pOBCKOTO.

1. IlepeyeHs MJIAHHpPYEMBIX pe3yJbTATOB O0y4YeHHs] MO JUCHUILUINHE (MOIY.JI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH pe3yJIbTATAMH 00pa30BaTeIbHOM NPOrpaMMbl

Tabnuma 1. KomnereHuy 1 MHIUKATOPBI UX JOCTHIKEHUS

KO,I[ N HAMMCHOBAHHMEC KOMIICTCHIIN I/IHI[I/IKaTOpBI JOCTHIXKCHUA

OIIK-5  Cnocoben  paborath  c|OIIK-5.1 Cmnocoben ydacTBoBaTh B pa3paboTke
HOPMAaTHUBHO-TEXHUYECKOM KOHCTPYKTOPCKOH  JOKYMEHTaluu B 00JacTH
JOKYMCHTAIUCH, CBSI3aHHOU c|lnpodeccHOoHaNbHON  NEATENBHOCTHH  C  y4ETOM
npoeCCHOHANIBHON JIeATeIbHOCThIO, c|TpeboBanuit ECK/]

YVYETOM CTaHJIaPTOB, HOPM U IIPABHUII;

OIIK-12 Coocoben  ob6ecneunBats|OIIK-12.1 OOecneunBaroT W 3aJaHHBIE [TOKAa3aTEId

IIOBBILICHNE HaAJIC)KHOCTH |HAAEKHOCTH Ha dTEIAX IIPOCKTUPOBAHUS
TCXHOJIOTHYCCKHUX MalluH n
000opyI0BaHUS Ha CTaTUSAX
MMPOCKTUPOBAHNA, HU3TOTOBJICHHUA u
DKCIIvaTalmm,
Tabnuua 2. ITacnopT hoHa OLIEHOUHBIX CPEACTB
Kox O1LeHOYHBIE CpeCTBa OueHOYHbIE CpeCTBa
pesyibTaTa TEKylIeH aTTeCTaluu IIPOMEXKYTOUHOM aTTeCTaluu
KoHnTponupyemblie pa3aemns

Ne n/n (TeMbl) MCHHITTHbI o0y4eHus 1o

JMCIUIUIHHE/ HanmeHnoBanu Dopua HanmMeHnoBanu Dopma

MO0 ¢ €
5 cemecTp

2. TunoBble KOHTPOJIbHBbIE 3aJaHUS WJIH HMHbIe MATepHAJbl, HEOOXOAUMBIE [JIsl
OLICHKH 3HAHWI, YMEHHH, HABBIKOB M (WJIH) ONBITA JEATEJBHOCTH, XapaKTepHu3yloume
npouecc GopMUPOBAHNS KOMIIETEHLMI B X0/1e 0CBOeHHUs1 00pa30BaTeIbHOI IPOrpaMMBbl.

2.1. 3apaHus 1J1s1 TEKyIero KOHTPOJisl ycneBaeMoCTH

BOHpOCBI AJIA IOATOTOBKHU K OK3aMCHY.

1. 3nayeHue Kypca B HMHXEHEPHOM MNOAroToBKE. Poib MaTepuanoB B COBPEMEHHOM
TEXHHUKE. KJ'IaCCI/ICbI/IKaI_[I/IH MCTAIUNIMYCCKUX U HEMCTAJUNIMYCCKUX MAaTCPUAJIOB.

2. ATOMHO-KPUCTAJUTMYECKOE CTPOCHUE METAIIOB. THUITBI KPUCTANTUYECKUX PEIIETOK, UX
napameTtpsl. Kpucrammorpadguyeckoe 0003HaueHUE aTOMHBIX TUIOCKOCTEH M HAIPSKCHUH.

3. AHu30TpOIUs, CBOMCTBO MeTaiioB. [lonuMopdHbIle 1 MarHUTHBIE




MPEeBpAICHHS] B METaJUIAX.

4. CtpoeHue peaibHbIX KpUCTAIIOB. BUbl 1eeKTOB KPUCTANINYECKOTO CTPOEHUS, UX
XapaKTEpUCTHKA U BIMSIHNE HAa CBOWCTBA METAJUIOB.

5.  Kpucrammmzaumss — KMIKMX ~ METaIoB.  TepMOJMHAMUYECKHE  OCHOBBI
¢azonpeBparienuii; HakTopbl, BIUSIOMINE HA TPOIECC KPUCTAIUIM3AINN YUCTHIX METAJIJIOB.

6. VYmopaBineHue MpoOLECCOM TETEPOreHHON KpucTamuzauud. MoauduipoBaHue
xuaKoro metaya. CTpoeHue MEeTalNIn4ecKoro CJIMTKA. JIMKBalys B crijiaBax.

7. MexaHnueckue CBOMCTBA, ONpeeNisieMble MPU CTATHYECKUX HUCIIBITAHUAX MTPOYHOCTH,
IUIACTUYHOCTU. TBEPAOCT M €€ XapaKTepUCTHKA. MeTonbl ONpelesIeHUs MEXaHHYECKOTrOo
XapakTepa IpH CTAaTHYECKOM HarpyKeHHUU.

8. MexaHnueckue CBOMCTBa, ONpeeIsieMbIe TIPU TUHAMHUYECKOM HArpy>KeHUU. Y napHas
BSA3KOCTb, XJIaJJHOJIOMKOCTb.

9. CgoiicTBa MeTaylIa, OINPEENSAIONINE OITOBEYHOCTh H3JENHUs: H3HOCOCTOMKOCTD,
COTIPOTUBIIEHUE YCTAJIOCTHU, KOHTAKTHAS BA3KOCTb.

10. OcrarouHble HAMPsHKEHUS U WX BIHMSHUE HA CBOMCTBA METAIIOB M CIUIaBOB. I[lyTu
MOBBILICHUS TPOYHOCTH METAJIIOB.

11. Hanpspkenust u neopmanus: yrpyras U miactudeckas nepopmarnuu. Jepopmanms
MOHOKPUCTQJIJIOB M TOJHUKPHUCTAINIOB, MEXaHU3MbI IUIACTUYECKOW JedopMaiuu, CJHBHT,
JIBOMHUKOBAHUE.

12. Brnusnue mnactuyeckux aedopMaiuii Ha CTpYKTYpY U CBOWCTBA METAJLIIOB (HAKJIIEIH).
Tekcrypa nedopmariuu.

13. Bnusnue HarpeBa Ha cBoiicTBa JedOpPMUPOBAHHOTO MeTauia. Bo3Bpar u
nonuronusauud. IlepBuunas u cobupatenbHas pekpucramuzauus. [londarue o XxonogHoW u
ropsiueit repopmanuu.

14. OcHoBBI TEOpUU CIIIABOB. XapaKTEpPUCTUKA ITOHATHI: CIIJIaB, CUCTEMa KOMIIOHEHTOB,
daza. [IpaBuio ¢as.

15. XapakrepucTuka TBEpIbIX PACTBOPOB, XUMHUECKUX COCTUHEHHM, MPOMEKYTOTHBIX
a3 1 MEXaHUYECKUX CMECEH.

16. JIlnarpaMMBbI COCTOSIHUSI TBOMHBIX CILIABOB M METOJBI UX MOCTpOCHM. [[narpammel
coctosiHUS. CHCTEMBI C MOJIHOM pacCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM cocTosiHUH. [IpaBuiio
(a3 u MpaBUIIO OTPE3KOB.

17. JluarpamMMa COCTOSIHMSI JJis CIJIaBOB, OOPa3ylIIUX MpPH KPHUCTAJUIU3AINH
MEXaHUYECKUE (IBTEKTUUYECKUE) CMECH.

18. JluarpamMma COCTOSIHHSI CIIJIaBOB C OTPAaHMYEHHON PaCTBOPUMOCTHIO KOMIIOHEHTOB B
TBEP/IOM COCTOSIHUU.

19. JIluarpamMma cOCTOSIHHSI JJ1s CTIIIABOB, 00PA3YIOIIMX XUMUYECKHE COSTUHEHHUSI.

20. JIlmarpaMMbl COCTOSTHUSI CIUTABOB, KOMITOHCHTHI KOTOPBIX HMEIOT IMOJUMOpP(]HBIE
npeBpalieHus. IBTEKTOUIHOE MPEBPAIIEHUE B CILIIaBaX.

21. CBs13b MEXKTy CBOMCTBAMH CIUIABOB M THIIOB IMATPAMM COCTOSTHHS.

22. TloHsTHE O AUAarpaMMax COCTOSHUS TPOUHBIX CIIJIABOB.

23. JlmarpaMMBbl COCTOSIHHSI CHUCTEMBI Kelle30-TIeMeHTHT. KOMIOHEHThI, (a3el u
CTPYKTYpHBIE COCTAaBJISIONINE CTaleid W OenbIX YyryHoB. MX XapaKTepUCTHKH, YCIOBHS
00pa3oBaHus ¥ CBOMCTBA.

24. JlnarpaMma COCTOSTHUSI CUCTEMBI JKeTIe30-TPaduT.

25. BiustHue yriiepojia B IOCTOSTHHBIX IMPUMeEcel Ha cBoHcCTBa ctaimu. Kimaccudukaus u
MapKUPOBKA yIIIEPOIUCTHIX CTajel o croco0y BHITUIABKH, KAUYECTBY, HA3HAUCHHUIO.

26. BisiHEe TETHPYIONTUX JIEMEHTOB Ha CBOMCTBA CILJIABOB Kele3a, (pas3wl, 00pasyeMble
JIETUPYIOIIMMHU AJIEMEHTAMHU — TBEPAbIE PACTBOPHI, KapOuapl, HHTEpMeTALTUABL. CTpYKTYpHbIE
KJIACChI JIETUPYIOIINX CTajJeH B YCIOBUSAX PAaBHOBECHSI U OXJIAXK/IEHUS Ha BO3/1yX€.

27. Knaccudukanus, CBOWCTBA U HA3HAYCHHUS YyTYHOB. BiHsIHIE TOCTOSTHHBIX



MPUMECEN Ha CBOMCTBA YYT'YHOB.

28. CgoiicTBa, mpeBpallleHUe CcTajau Ipu HarpeBe. PocT 3epHa aycrenuTa. BiumsHue
pasMepa Ha MEXaHMYECKHME U TEXHOJOTMYECKHE CBOWCTBA CTajH. BIMsHUE JErHpyrouIux
3JIEMEHTOB Ha POCT 3€pHa aycTeHuTa. BiausHue pazmepa Ha MEXaHMYECKHUE U TEXHOJIOTUYECKUE
CBOICTBA CTaJIU. BiMsiHHUE NErUPYIOMIMX 3JIEMEHTOB HA POCT 3€pHA ayCTEHUTA.

29. IlpeBpaieHusi mnepeoxJjakIEHHOTO aycTeHuTa. JluarpamMmbl H30METPUUYECKOTO
pacmaza IEepeoXJaXIEHHOro aycTeHuTta. IlepauTHoe mpeBpalleHHe, [POMEXKYTOUHOE
IpeBpalleHre, MapTEHCUTHOE MPEBpalleHUE: TPOYKTHI pacraia ayCTeHUTa U UX CBOICTBA.

30. IlpeBpammeHue mpu HarpeBe 3aKAJICHHON CTanu. BnusHue TemmepaTypel H
MIPOM3BOJUTENILHOCTH HarpeBa Ha CTpOeHHe M cBoiicTBa cTamu. OOpaTHas U HeoOpaTUMmas
OTITyCKHAsA XpYNKOCTh. CTpOEHHE CTaJIH.

31. O0mas xapaKTEpUCTHKA ITPOLIECCOB TEPMHUIECKON 00padoTKu cTaimu. OTKUT ITEPBOTO
poaa. OTxur Broporo poaa. Hopmanuzanus.

32. 3akaJika cTajgu: BHIOOp TeMIepaTyphl 3aKajlKu U 3aKaJlO4YHBIX Cpell. 3aKaIMBaeMOCTb
cTanu U (HaKkTOpHhl, BIUSIONINE HA Hee. BiHsHue JeTUPYIOIUX 3JIEMEHTOB Ha MPOKAINBAEMOCTh
ctanu. CriocoObl 3aKaKH.

33. Otmyck cranu. Buapl n Ha3HaueHus oTIycka. TeXHOIOrus MPOBEISHHS OTITYCKa.

34. Tepmuueckas oOpabOTKa CTaau: CYIIHOCTb, Pa3HOBUAHOCTh U XapaKTEPHUCTUKA
TMO.

35. ®usnyecKkue OCHOBBI XUMUKO-TEPMUUECKON 00paboTku. CBsI3b MEXKAY UArpaMMOit
COCTOSIHUS U CTPYKTYpOH T Hy3HOHHOTO CIIOS.

36. LlemenTamnus. Mexanu3m oOpa3oBaHHs IIEMEHTOBAHHOTO CJOS M €ro CBOMCTBA.
Pa3HOBUIHOCTH IIEeMEHTAIlMK: B TBEPAOM KapOropHu3aTope, ra3oBasi IeMeHTanus. TepMudeckas
00paboTka mocie neMeHtranu. O01acTh IPUMEHEHUS.

37. AzorupoBanue, (as3pl, oOpasyromiyecss B a30THPOBAHHOM CJIO€. Pa3HOBUIAHOCTH
A30THPOBAHUS: Ta30BOE a30THPOBAHIE, HIOHHOE a30THPOBAHHE, a30TUPOBAHUE B )KUJIKUX Cpefax.
TexHomOTrHs M 00J1aCTh MPUMEHEHHS.

38. llumanupoBanue cranu. Buapl numanupoBanus. TexHomorusi, CBOWcCTBa, 001acTh
MIPUMCHCHHS.

39. Cymuocts  nuddy3uoHHONW  MeTamnu3anud.  MeXaHH3Mbl  HACBIIICHHS
MOBEPXHOCTHOTO  cjosg  MeTajulamMu. PasHoBugHocTH U Py3MOHHOM — MeTallIM3aluu
(XpoMupOBaHHE, AMTUTUPOBAHUE), 00JIACTH IPUMEHEHHS.

40. [ToBepxHOCTHAs 3aKaJlka, €€ BUABI U 00JIaCTH MPUMEHEHHS.

41. Metoapl MOBEpXHOCTHOIO YIPOYHEHUs: JApobecTpyilHas oOpaboTka, oOpaboTka
POJMKAMH | T.JI. BiusiHrEe MOBEPXHOCTHOTO HAKJIETIa Ha MTPE/IEN BEIHOCITHBOCTH.

42. KoHCTpYKIIMOHHBIE CTaj, TpeOoBaHUs, MpebsBiseMble K HUM. JlernpoBaHHbBIE
KOHCTPYKIIMOHHBIE CTalld, WX MAapKUPOBKA, aBTOMATHBIC, IIEMEHTHPYEMBbIC, yIydlllaeMble,
PECCOPHO-TIPYKUHHBIE, IIAPUKOIOIIUITHUKOBBIE, UX TEpMUUYECKast 00paboTKa.

43. BBICOKOTIPOYHBIE MAapTEHCHTHO-CTApEIONINe KOHCTPYKIMOHHBIE CTajH, WX
TepMuyeckas o0paboTka. V3HOCOCTOMKHE BBICOKOMApraHIEBbIE CTalHM, UX TepMHUYecKas
00paboTka.

44. BBICOKOJETUPOBaHHbIE KOHCTPYKIIMOHHBIE KOPPO3MOHHOCTOMKHE cTanu. Buabl
Koppo3uu. OCHOBHBIE TIPUHLHWIBI CO3/IaHHUSI HEPXKABEIOIIMX cTajed. XapaKTepHUCTHKa
XPOMUCTBIX U XPOMOHHKEIIEBBIX HEPIKABEIOIIUX CTaJCH.

45. YKapocroiikne KOHCTPYKIIMOHHBIE cTany. ['a3oBast koppo3usi. OCHOBHBIE TIPUHITUITHI
CO3/IaHUS )KAPOCTOMKHUX CTAIICH.

46. KOHCTPYKIIMOHHBIEC KapOCTOMKHE CTaimu. JKapompodHOCTh, IMYyTH €€ TMOBBIIICHUS.
Cranu mepiauTHOrO0 MapTeHCUTHOTO, MAapTEHCUTHO-(PEPPUTHOIO M AayCTEHUTHOTO KIAccoB (C
KapOWIHBIM U HHTEPMETAUTUIHBIM YIUIOTHECHHAEM ).

47. HCcTpyMEHTaJIbHBIE CTaN! ¥ CIuTaBbl. Kiaccudukanus u MapKupoBKa



WHCTPYMEHTAJIbHBIX cTalleld. CTalld HEeTEIJIOCTOMKHE, MOTYTEIJIOCTOUKUE U TEIUIOCTOMKUE IS
PEeXYIIEro HMHCTPYMEHTa, HUX TepMuyeckas oOpaborka. Cramu A H3MEpPUTENBHOTO
MHCTPYMEHTA.

48. Cranmu u cmiaBel ¢ 0COObIMH (DU3MUYECKUMHU CBOWMCTBaMU. MarHutomsirkue u
MarHuTOTBEpble CTanu U cIulaBbl. CTalM M CIUIABBI C BBICOKHM 3JIEKTPOCONPOTHBIICHUEM.
CrnaBsl € 3aJJaHHBIM TeMIIEpaTypHBIM KO3(PPHUIIMEHTOM pacIIupEHHUS.

49. Marepuaibl, IOITy4aeMble METOAOM MOPOLIKOBON METAJUTYpIHU: TBEPIbIEC CILIABBHI,
KOHCTPYKLMOHHBIE, TOPOIIKOBbIE MAaTEPUAIIBI.

50. Turtan u ero cmiaBbl, X kiaccuukanus. Tepmudeckas 0o0pabOTKa aTFOMUHUEBBIX
crutaBoB. O01acTh NPUMEHEHHUS TUTAHOBBIX CILIABOB.

51. AmomMuHuE u ero cruiaBel, ux kiraccudukamus. Tepmuyeckas o0paboTKa
ATIOMUHHUEBBIX CI1aBoB. O0IaCTh MPUMEHEHUS TUTAHOBBIX CILJIABOB.

52. Menp u ee craBsbl. JIaTyHb, OpOH3BI, UX CBOIMCTBA, COCTaB, 00JACTH TPUMEHEHUSI.

53. lunk, onoBo, cBUHEN M X ciuiaBbl. L{luHk U ero cmiuaBel. OJOBO U €ro CIUIABHI.
IIpunou Ha OJIOBSIHHOM U CBUHLIOBOM OCHOBE.

54. AHTU(PHUKIIMOHHBIE CIUIABbI HA OJIOBSIHUCTOM, CBUHIIOBUCTOM U IIMHKOBOW OCHOBE.

55. JlakokpacouHble, HEOpraHMYECKHE MaTepualbl, UX KIacCU(pUKaLUsi CBOWCTBA U
o0JacTu MpUMEHEHUsI.

56. IlnacTruueckre MaTepuaibl, UX KiacCu(pUKaIHs CBOWCTBA U 001aCTH TPUMEHEHHS.

57. Kommo3unuoHHBIE MaTepuanbl, HX KIacCH(pUKalUsi CBOICTBA M 00JIACTH
IPUMEHEHHUS.

Bornpocs! nis npoBeaeHust KOHTPOIIs 3HaHUH 110 TeMe Tepmuyeckas 1 XTO mertamioB u
CILIABOB.

BOITPOCHI JIJIs1 KOHTPOJISI 3HAHUIA

1. T'oMOreHu3aMOHHbII OTKUI' CIUIABOB (HAa3HAU€HUE, CTPYKTYPHbIE H3MEHEHHUS U
U3MEHEHUS CBOMCTB, peXKUMBI U 00-JTaCTH IPUMEHEHHUS).

2. JlopeKpUCTaTN3aIMOHHBIA OTXKUT METAJUIOB ¥ CIUTABOB (Ha 3HAYEHHE, CTPYKTYPHBIC
U3MEHEHUS U U3MEHEHUS CBOMCTB, PEKUMBI U 00JIACTH IPUMEHEHUS ).

3. PexpucTamM3alMOHHBIA OTKHUI METAJIOB M CIUIaBOB (Ha3HAU€HHWE, CTPYKTYpPHBIC
U3MEHEHMS U U3MEHEHUS CBOMCTB, PEKUMBI U 00JIACTH IPUMEHEHUS ).

4. OcTaTto4Hble HANPSHKEHUSI B METAJUIAX U CIUIaBaxX, UX MPOUCXOXKICHUE U BIMSHHUE Ha
CBOWCTBA U MTOBEJICHNE METANTNYECKUX U3ETHi pu 00paboTKe U SKCIIITyaTaluH.

5. Omxur, yMeHbUIAIOIIMKA HampsyKeHUsT B MeTajulax U cCIUlaBax (Ha3HaueHue,
CTPYKTYpPHBIE U3MEHEHUS, PEKUMBI U 00J1aCTH IPUMEHEHHUS).

6. OcHOBBI TepMOIWHAMHKH (Da30BBIX MPEBPALICHUA TPU OXJIAXKIACHUU W Harpese.
Kputnueckuii 3apospii u pabota ero o0pazoBaHHUs.

7. CxopocTb 00pa30BaHHs LEHTPOB KpPUCTAIJIM3ALMHU, JIMHEHHAs CKOPOCTh pOCTa
KPHUCTAJJIOB ¥ CPEIHSISI CKOPOCTh (Da30BOr0 MpeBpaICHNUS.

8. T'omoreHHoe wu reTeporeHHOe 3apokaeHue (a3. Mecra HPEANOYTHTETHHOTO
00pa30BaHus 3apOJIbIIIEH TPH TeTEPOTeHHOM 3apPOXKICHUH.

9. Kunernka (ha30BBIX MpeBpaIIeHUil B TBEPIOM COCTOSIHUM TPH Harpese. JlmarpaMmsl
U30TEPMHUYECKUX MPEBPALICHUN U TeP-MOKHHETHUYECKHE AUAarpaMMbl, CIIOCOOBI UX MTOCTPOSHUS U
3HaYEHHUE.

10. Kuneruka (azoBbIX IpeBpalleHUl B TBEPJAOM COCTOSHUM MpPU OXJIAXKICHUH.
JnarpaMmbl U30TEPMHUECKUX MPEBPALIECHUI U TEPMOKMHETUYECKHE JUarpaMMbl, CIIOCOOBI UX
IIOCTPOEHHUS U 3HAUCHHUE.

11. MexaHu3M U KUHETHKA NpeBpalleHusi PeppUTOLEMEHTUTHBIX CMECEel B ayCTEHUT.
BnustHue erupyronmx 31eMeHTOB Ha IpoLecc 00pa3oBaHMsl ayCTEHHUTA ITPU HarpeBe.



12. 3akOHOMEPHOCTH POCTa ayCTEHUTHOTO 3epHA IpU Harpee. [leperpes u mepexor crajiei.

13. HauanpHoe, HACJIeICTBEHHOE M JEHCTBUTEIHLHOE 36pPHO ayCTeHUTA. MeTOabl OIEHKH
CKJIOHHOCTH CTaJIel K pOCTY 3epHa.

14. MexaHu3M M KHHETHKAa MEPIUTHOTO MpeBpaiieHus. DakTopsl, Onpeaesstonme
MEKIUTACTUHOYHOE PACCTOSHUE B MIEPIIUTE U Pa3Mep NEPIUTHBIX KOJIOHHA.

15. MexaHu3M M KWUHETHKAa MEPIMTHOrO mpeBpaimeHus. OCOOCHHOCTH TEPIUTHOTO
MIPEBPAICHHSI B JIOOBTCKTOUTHBIX U 3a3B-TEKTOUTHBIX YTICPOJAUCTHIX CTATISX.

16. MexaHu3M ¥ KHHETHKA TICPJIUTHOIO TPEBpAlICHUs. BiHsSHUE JIErHPYIOUIHX
3JIEMEHTOB Ha MEPIUTHOE MPEBPALICHUE ayCTEHUTA.

17. IlonHbli 1 HENOJTHBIN OTKUT CTAJIEH.

18. M3orepMudeckuii v cheponIu3upyIOIUil OTKHUT CTAJICH.

19. Oxur u HopMaIU3aIus CTaICH.

20. IlarenTHpoBaHueE CTANICH.

21. Pa3HOBMJHOCTHM OTXKHra M HOpPMAIM3allUsl YYTryHOB (CYIIHOCTh, Ha3HAa4YCHUE H
00J1aCTH IPUMEHEHUS).

22. Pa3HOBHHOCTH OTXHra I[BETHBIX METAJJIOB M CILIABOB (CYIIHOCTh, HA3HAUCHHE W
00J1acTH MPUMEHEHUS ).

23. 3akanka CIuiaBoB 6e3 moauMop(dHOTo mpeBpaieHus (Ha3HaueHue, YCIOBUS HarpeBa
Y OXJIQXK/ICHUS, BIMSHUE HA CBOMCTBA).

24. OcoOEeHHOCTH MAapPTEHCUTHOTO TIPEBPALICHUS B YIIIEPOAUCTBIX CTAIISAX.

25. OCHOBBI TEPMOJIMHAMUKH MapTEHCUTHOTO TIPEBPAIIICHUS.

26. TemniepaTypa Hauajia MAPTEHCUTHOTO peBpaineHus. OOpaTuMOCTh MApPTEHCHUTHOTO
NIPEBPAICHHUS.

27. MexaHu3M MapTCHCUTHOTO IPEBPAIICHUS: KOONCPATHBHBIN XapakTep aTOMHBIX
NepeMeICHIH, KOTePEHTHBIN POCT MAPTEHCUTHBIX KPUCTAJLIOB.

28. MexaHuU3M MAapTEHCHUTHOTO MPEBPANICHUS: KPUCTAIOTCOMETPUS TMEPECTPOUKH
pEIIeTKH ayCTCHHUTA B PEIIETKY MapTEHCUTA, TOTIOTHATEIbHAS JeopMarus Mpu MapTEHCUTHOM
MIPEeBpAICHHH.

29. MuKpOCTpyKTypa H CyOCTpYKTypa CIUIaBOB, 3aKaJICHHBIX Ha MapTEHCHT.
Oco0eHHOCTH CTPOCHHUS TUTACTUHYATOTO MAPTEHCUTA.

30. MHuKpPOCTpYKTypa U CYOCTPYKTypa CIUIaBOB, 3aKaJCHHBIX Ha MAapTCHCHT.
OCOo0EeHHOCTH CTPOSHMSI PEEUHOr0 MapTEHCHUTA.

31. [IpyunHBI U3MEHEHHUS MEXaHUYECKUX CBOWCTB CIIAaBOB ITPH 3aKaJIKe HA MAPTCHCHT.

32. Kunetrka u MexaHu3M OeifHUTHOTO npeBpaiieHus. CTpoeHHe U CBOICTBA BEPXHETO U
HUKHET0 OCHHHUTOB.

33. 3akanuBaeMOCTh U MPOKATUBAEMOCTH CTaJICH.

34. Buyipl 1 pa3HOBUIHOCTH IPOIIECCOB 3aKAIKH M3/IEIIHIA B MAIIMHOCTPOCHHH.

35. [lonHas 1 HeMOIHAs 3aKallka cTamei.

36. CryneHuaTas 3aKajka i 3aKajika CTajiei B IByX cpe/ax.

37. N30oTepMuyeckast 3aKajka cTaiei.

38. 3akainka crayei ¢ 00pabOTKOM X0JI0I0M.

39. IloBepxHOCTHAs 3aKajKa CTaJIeH.

40. H3meHeHWE CTPYKTYphl 3aKaJleHHBIX YIJIEPOAWCTHIX CTa-Jiel TpU Harpese.
Oco0eHHOCTH MUKPOCTPYKTYPHI U CBOMCTBA OT-MYIIEHHOTO MapTeHCUTa, TPOOCTUTA U COpOUTa
OTITyCKa.

41. BnusiHUE NETHPYIOIIKUX SJIEMEHTOB Ha CTPYKTYPHBIE H3MEHEHHUSI TIPU OTITYCKE CTaJICH.

42. Pa3HOBHJIHOCTH OTITyCKa CTaJICH.

43. Oco0eHHOCTH W3MEHEHUS MHUKPOCTPYKTYPBI  CBOWCTB JIETUPOBAHHBIX CTajlei Mpu
OTITyCKe. SIBIeHNE BTOPUYHOTO TBEPACHUS JIETUPOBAHHBIX CTAJICH.

44. HeoOpaTtumas 1 oOpaTuMast OTIYCKHasi XPYIKOCTh cTaslel (CYIIHOCTb, TPUYUHBI U



MEPBHI IPENOTBPALLEHUS).

49. IlpuyvHbI U3MEHEHUS MEXAHWYECKHUX CBOWMCTB CIUIAaBOB IIPU cTapeHuu. BnusHue
MPOIOJDKUTEILHOCTH M TEMIIEPATYPBI CTapEHUSI.

50. EcrecTBeHHOE M MCKYCCTBEHHOE cTapeHHe. Pa3HOBHIHOCTHM HCKYCCTBEHHOIO
CTapeHusl.

51. ®U3UKO-XUMHUYECKHE OCHOBBI IPOLIECCOB MOIy4YeHUs AU(PPY3UOHHBIX CIOEB.

52. DneMeHTapHbIE CTaJAUU MPOLECCOB NU(P(HY3HOHHOTO 00OTaIEHUS TTOBEPXHOCTHBIX
CJI0€B. 3aKOHOMEPHOCTH 00pa30BaHus 0AHO(a3HbIX AU (HY3HNOHHBIX 30H.

53. DrneMeHTapHBIE CTaJAUU MPOLECCOB MU (HY3HOHHOTO 00OTAIEHUS TTOBEPXHOCTHBIX
CJI0€B. 3aKOHOMEPHOCTH 00pa30BaHusl MHOTO(a3HbIX AU (Y3HOHHBIX 30H.

94. IlemenTanus cTajieil B TBEpIOM KapOIOPU3aTOPE U KUKOCTHAS IIeMEHTaIKs (OCHOBBI
TEXHOJIOTUH, COCTAB, CTPOEHHE 1 CBOWCTBA HAYTJICPOKEHHBIX CIIOEB).

55. l'azoBas nemeHTanus crajneld (OCHOBBI TEXHOJOTMH, COCTaB, CTPOCHHUE U CBOMICTBa
HaYTJICPO’KEHHBIX CIIOEB).

56. AzotupoBaHue cTajieii (OCHOBBI TEXHOJOTHH W Pa3HOBUIHOCTHU IPOIECCa, COCTAB,
CTPOEHUE U CBOICTBA a30TUPOBAHHBIX CIIOEB).

57. lluanupoBaHue cTajel (OCHOBBI TEXHOJIOTHMH, COCTaB, CTPOCHHME U CBOICTBa
1 y3UOHHBIX CIOEB).

58. HurpomemeHraius crajieii (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE M CBOMCTBA
1 y3UOHHBIX CIOEB).

59. bopupoBanue craneii (OCHOBBI TEXHOJOTHH, COCTaB, CTPOCHHE W CBOWCTBA
OOpHPOBAHHBIX CIIOEB).

60. CwmnupoBanue cTajeil (OCHOBBI TEXHOJIOTHHM, COCTaB, CTPOCHHE M CBOWCTBA
CHJIMLIUPOBAHHBIX CJIOEB).

61. AnutupoBaHWe cTajieil (OCHOBBI TEXHOJOTHH, COCTaB, CTPOCHHE M CBOICTBa
QINTUPOBAHHBIX CJIOEB).

62. XpomupoBaHue craneld (OCHOBBI TEXHOJOTHMH, COCTaB, CTPOEHHE W CBOMCTBa
XPOMMPOBAHHBIX CJIOEB).

63. LluHkoBaHWe cranell (OCHOBBI TEXHOJOTHH, COCTaB, CTPOCHHE M CBOWCTBA
IIUHKOBAHHBIX CJIOEB).

64. O6mue 3a1a91 U MECTO TEPMHUIECKOI 00pabOTKH B TPOU3BOICTBEHHOM ITPOIIECCE.

65. CriocoObl HarpeBa U31eIui MPH TEPMUUECKON 00paboTKe.

66. PaGouue cpenbl 1)1 HArpeBa U3JISIHiA IPU TEPMUIECKON 00padoTKe.

67. Tepmuueckast 00pabOTKa C UCIIOJIb30BAaHHEM 3JIEKTPOHArPEBa.

68. [IpreMbr 1 METOMBI MPETOTBPAIICHHSI OKUCICHUS U 00€3yTIIEPOKUBAHNS CTATBHBIX
U3JeNuil Ipy TepMUYecKoit oopadoTke.

69. Knaccudukamnus KOHTPOTUPYEMBIX aTMOc(ep, MPUMEHSIEMBIX NpPU TEPMHUYECKOH
00paboTke, 1 TpeOOBaHUs, IPEIbBIIAEMbIE K KOHTPOIUPYEMBIM aTMOchepam.

70. [IpruHIMTIBI IOTYYEHUS, COCTaB M Ha3HAYCHHE DHIOTEPMHUYECKOHN, IK30TEPMUIECKOH,
aTMocdepsl U3 aMMHaKa ¥ a30THOM KOHTPOJIMPYEMBIX aTMocdep.

71. Oxnaxnarolue cpepl, MpUMeHseMble TpU TepMUUeckor 0bpadboTke. TpeGoBanus,
IPEIbABISEMBIE K )KUIKUM OXJIaXKIAIOLIIM CPEIaM.

72. OxnaxaeHWe W3ACNHA TIpU TepMUYecKoil oOpaborke. KpuBas wumeanbHOTO
3aKaJIOYHOTO OXJIAKIACHUS.

73. OxytaxxIaroniye cpezsl, He MpeTepIrieBarofne N3MEHEHH arperaTHOr0 COCTOSTHUS BO
BCEM JIMala30He TEMIIEPATypP OXJIAXKACHUS U3EIUH.

74. Oxnaxparouiye cpeibl, MPeTeprieBaloOIIie U3MEHEHUsl arperaTHoro COCTOSIHMS B
CBSI3U C MX KUIIEHHEM Ha ropsiueil o-BepXHOCTH OXJIaXKAAEMBIX U3IEIUH.

75. Bunpl aBroageopmaii U KiaccuuKanus UICTOUHUKOB aBTO/1e(hOpMHUPOBAHUS MTPU
TEepMUYECKOil 00pabdoTKe.

76. Amtomedopmarnuu TonyhaOpUKaTOB W W3ACITUH TIOJ JCHCTBHEM BHYTPEHHUX
HaNpsHKEHUH U MEPhI MO0 UX YMEHBIICHUIO.



77. TexHONOrWYecKHe CrocoObl Manoae)OpMAIMOHHONW 3aKalKU B MPHUCIOCOOICHUAX U
MalIMHHOM 3aKaJKH.

78. Tepmuueckast 00pabOTKa C MCIIOJIb30BAaHUEM JIA3€PHOTO HArpeBa, ee MpenMyIIecTBa
Y HEJIOCTATKH.

79. Tepmuueckass 00paOoTKa C HCIHOJB30BAHUEM HIIEKTPOHHOIYYEBOTO Harpema, ee
PEUMYIIECTBA U HEJJOCTATKH.

80. HuskoremmeparypHasi TepMOMeXaHW4ecKas o00paboTKa CTapelolMuX CIUIaBOB
(cymHOCTh, HA3HAUCHHE, BIIMSHUE HA CTPYKTYPY M CBOWCTBA).

81. BeicokoTremmnepaTypHas TepMOMEXaHHW4YecKas OOpabOTKa CTaperoluX CIUIaBOB
(cymHOCTh, HA3HAUCHHE, BIIUSHUE HA CTPYKTYPY M CBOWCTBA).

82. HuzkoremneparypHasi TepMOMEXaHHUYECKass 0O0paboTKa cTajei, 3aKalnuBacMbIX Ha
MapTEHCHUT (CYIIHOCTh, HA3HAYCHUE, BIIMSIHAE Ha CTPYKTYPY U CBOICTBA).

83. BricokoTemrieparypHasi TepMOMEXaHUYECKas 00padOTKa CTajel, 3aKalBaeMbIX Ha
MapTEHCHUT (CYIIHOCTh, HA3HAYCHUE, BIIMSIHAE HA CTPYKTYPY U CBOIMCTBA).

84. Tepmomexanuyeckas oOpaboTka ctaneil ¢ nedopmanmeld BO BpeMs NEPIUTHOTO
npeBpalieHus (CyIHOCTh, Ha3HAUYCHUE, BIIMSHUE HA CTPYKTYPY U CBOWMCTBA).

85. IlpenBapurenpHas TepMOMEXaHUIecKas 00paboTKa CTaperomuX CILIAaBOB M CTAJICH,
3aKaJMBACMbIX Ha MAPTEHCHT (CYIHOCTh, HA"3HAUCHHE, BIUSHUE HA CTPYKTYPY M CBOWCTBA).

86. CymHOCTh TEPMOIUKINIECKONW 00pa0OTKH 1 KIIACCU(DUKALIHS €€ BUOB.

87. Pa3HOBUIHOCTH TEPMOLIMKINYECKON 00pabOTKM cTanei 1 YyryHOB.

88. CymHOCTb, CXEMBI OCYIIIECTBIICHUS u KJIaCCH(UKAIUS BHJIOB
XUMHKO-TEPMOIUKIHYECKON TEPMOOOPaOOTKH.

89. CymHocTb, Kiaccu(UKamus BHIOB M OCHOBBI TEXHOJIOTUM BOCCTAHOBHUTEIBHOM
TEPMHUYECKON 00pabOTKH.

90. BoccraHoBuTenbHas — TepMuyeckas ~ 00paboTka B MAaIIMHOCTPOUTEIHHOM
IPOM3BOJICTBE.

2.2 Tembl NMCBMEHHBIX padoT (3cce, pedepaTsl, KypcoBbie padoThI U P.)

CamocrosTenbHas padboTa
OBOCHOBAHUE  BbIBOPA  KOHCTPYKIMOHHBIX MATEPHAJIOB U
PA3PABOTKA PEXMMOB UX TEPMHWYECKOU OBPABOTKU JJIA U3IOTOBJIEHUA

dOC pacnonoxkeH B pazzaeine «CBeneHus 00 00pa3oBaTeIbHON OpraHu3aIiun» Moapasaes
«O6pazoBanue» opunuaibHoro caiira 3I'Y
http://polaruniversity.ru/sveden/education/eduop/

Kputepuu orieHKH 3HAHUI CTYJCHTOB MPH MPOBEJICHUN TECTUPOBAHHMSI IO TECTY BTOPOTO
THIIA: TECTOBOE 3aJaHKeE 110 JUCIUTUIMHE COAEPIKHUT 25 BOIPOCOB.

* OleHKa «OTJIMYHO» BBICTABIIACTCS MPH YCIOBUHM MPABHILHOTO OTBETA CTYICHTA HE
Menee ueM 80 % TeCTOBBIX 3a/IaHHIA,

* OlleHKa «XOpOIIOY» BBICTABJISICTCS MPHU YCJIOBUHM TPABUIBHOTO OTBETA CTYJICHTA HE
MeHee ueM 60 % TeCTOBBIX 3a/IaHHIA,

* OreHKa «yJOBJICTBOPHUTEIBHO» BBICTABISAETCS TPU YCIOBHU IPABHIBLHOIO OTBETA
cTyneHrta He MmeHnee 45 %; .

Knurenuu omteHKU OTRATOR HA KOHTNOTRHLIE ROTINOCKT TOUHNCTR OTThenemTeduil u



MNOHSTUM, CTENEHb PACKPBITUS CYLUIHOCTH BOIPOCA, KOJIMYECTBO NPABUIBHO U IOJHOCTBHIO
PACKPBITHIX BOIIPOCOB:

* OueHKa «OTJIUYHO» CTaBUTCS, C€CIU BBIOJHEHBI BCE TPEOOBaHMSA: TOYHO JIAHBI
OIpeNieIeHUs] U TOHSTHSA; IOJIHOCTBIO PACKPBITA CYIIHOCTH BONPOCA; JaHbl MpaBWIbHBIE U
MIOJIHBIE OTBETHI HA BCE BOIPOCHI; JJOTMYHO M3JI0kKEHA COOCTBEHHAs MO3UIHNS; C(HOPMYITUPOBAHBI
BBIBO/IbI.

* OneHKa «XOpoOIIO» — OCHOBHBIE TPEOOBAHMS BBIMOJHEHBI, HO MPH TOM JIOMYILEHBI
HeouéThl. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B U3JIOXKEHUU MaTepHuala; OTCYTCTBYET
JIOTHYECKast IOCIEA0BATEIbHOCTD B CYKICHUX; UMEIOTCS YIIYLIEHHSI B OTBETaX.

* OueHKa «yJOBJIETBOPUTEIbHO» — HMEIOTCS CYIIECTBEHHbIE OTCTYIUIEHHUS OT
TpeboBaHuil. B yacTHOCTH: TeMa OCBeIIeHa JIUIIb YaCTUYHO; TOMYIIEHBI (PaKTHUECKUE OIIUOKH B
COJCpKAHUU OTBETOB Ha BOINPOCHI; OTCYTCTBYIOT BBIBOJABI; OTCYTCTBYIOT IIOSICHEHUS K
dopmynam, pUCYHKH.

* OneHka «HEYJIOBJIETBOPUTEIbHO» — TEMa HE PpacKpblTa, OOHapyKUBaeTcs
CYIIIECTBEHHOE HEMOHMUMAaHHWE TMPOOJIEMBI; NaHbl HE IOJHBIE OTBETHI MeHee 4deM Ha 45%
BOIIPOCOB.

Kpurepuu oLieHKH BBINOJIIHEHUS KypCOBON paOOThI: IPABUIIBHOCTD BBIIOJIHEHUS

OneHka «OTIMYHO» CTaBUTCS, €CIM BBINOJHEHbI BCEe TPEeOOBAHUSA: TOYHO JAHBI
OIpe/ieNICHUs U IOHSTHS; IOJTHOCTBIO PacKpbITa CYyIIHOCTH BOIPOCA; JaHbl IPAaBUIIbHBIE, I0JTHBIE
1 000CHOBaHHbIE OTBETHI 110 BEIOOPY MaTepuaioB U BUuaaM TepMudeckoit u XTO

* OLEHKa «XOpOIL0» — OCHOBHbIE TPEOOBAHUS BBIIOJHEHBI, HO IPU ITOM JONYIIEHBI
HelouéThl. B yacTHOCTH, MMEIOTCS HETOUHOCTH B U3JI0KEHUH MaTepHajia; UMEIOTCs YIYIIeHUs B
OTBETaXx.

* OueHKa «yJOBJIETBOPUTEIbHO» — HMEIOTCS CYIIECTBEHHbIE OTCTYIUIEHHUS OT
TpeGoBaHui. B 4acTHOCTH: BOIPOC OCBEIICH JIMIITh YACTUYHO; IOMYIIEHBI (PaKTUIECKUE OIMIHOKU
B COJIep’KaHUM OTBETOB Ha BOIIPOCHI; OTCYTCTBYET 000CHOBaHUE BbIOOpa MaTepuaa

Onenounsle cpencrea mno kareropuun "3HATD": kypcoBas paboTa, KOHTPOJIbHBIE
BOIPOCHI, TECTHI.

Onenounsle cpeactBa no kareropuun "YMETD": kypcoBas paboTa, KOHTPOJbHBIE
BOIPOCHI, TECTHI.

Onenounsle cpeactBa mno kareropun "BJIAJJETB":xypcoBas paboTa, KOHTPOJIbHBIE
BOIPOCHI, TECTHI.



