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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

3agaun yqe6H0f/'1 JUCITUITIIHHBI ((MaTepI/IaJ'IOBe,Z[eHI/IC»I HaTL CTYACHTAM 3HAaHUA U HABBIKU, ITO3BOJIAIOIINEC IIPUMEHATH
METOAbI CTAaHAAPTHBIX HUCTIBITAaHUH 10 OIPEACIICHUIO MECXaHUICCKUX CBOMCTB U TEXHOJOTHYECKHUX IMOKa3aTeaeh
HCII0JIB3YEMBIX MAaTEPHUAJIOB, a TaK )K€ YMCHHUC BLI6I/IpaTL MaTepUaJIbl AJIA U3TrOTOBJICHUA Jerenei IIPHU U3TOTOBJICHUH
TEXHOJOTHYCCKUX MallluH

13

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

uxn (pa3gen) OOTIT: b1.0

2.1

TpeGoBaHus K NpeABAPUTEIbHON NOAT0OTOBKE 00y4alOLIerocs:

211

MareMaTHYeCKUM aHaIu3

2.1.2

HauepTraTenbHas reoMeTpHs 1 MHXKEHEpHas Tpaduka

2.13

Psapr u nuddepeHnpranbHbie ypaBHEHUS

214

AHanuTHuYeCcKasi TeOMETpHs U JIMHEHHas anreOpa

2.15

Beenenue B npoduiis

2.1.6

HNudopmaruka

2.1.7

Xumus

2.18

MaremaTuueckuii aHaau3

2.19

HaueprarensHas reoMeTpus ¥ HHXKeHEpHas Tpaduka

2.1.10

Pset 1 nuddepeHnnanbHpie ypaBHCHHS

2111

AHanuTHyecKas reoMeTpys U JIMHelHas anredpa

2.1.12

Beenenue B npoduiis

2.1.13

Xumus

2.2

JucuMnInHbl ¥ NTPAKTHKH, 118 KOTOPBIX 0CBOEHHE JAHHON AN CUMIJIMHBI (MOAYJIs1) HE00X0AMMO KaK
npejliecTBYOIIEE:

221

I'py3onoabemHble MaIMHBI

222

IleTaJII/I MallluH 1 OCHOBBI KOHCTPYUPOBAHUA

2.2.3

MaHbl HepepbIBHOTO TPAHCIIOPTa

224

CTpOI/ITCJILHLIG 1 JOPOKHBIC MallIMHbI

2.2.5

TexHoIOrusI MAIIHHOCTPOCHUSI, TPOU3BOACTBO M PEMOHT HOABEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, TOPOIKHBIX MAIIHH H
o0opynoBaHHs

226

HHudopManiioHHbIe TEXHOIOTMH KOHCTPYKTOPCKHUX U MIPOEKTHBIX paboT

227

CTpOI/ITCHbHaﬂ MCXaHHWKa U MECTAJNIMYCCKNEC KOHCTPYKINH

228

I'py3onoabemHble MalIUHBI

2.2.9

IleTaJII/I MallluH 1 OCHOBBI KOHCTPYUPOBAHUA

2.2.10

MaiuuHsl HenpepbIBHOTO TPAHCIIOPTA

2211

CTpOI/ITCJ'IbeIC 1 JOPOXKXHBIC MAallIMHBI

2212

TexHoIOrusI MAIIHHOCTPOCHUSI, TPOU3BOACTBO M PEMOHT HOABEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, TOPOIKHBIX MAIIHH H
o0opynoBaHHs

2.2.13

MudopmanioHHbIe TEXHOIOTUH KOHCTPYKTOPCKUX U MPOSKTHBIX PaboT

2214

CTpOI/ITeHLHaﬂ MCXaHHKa U METAJUIMYCCKUEC KOHCTPYKIIUN

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI

(MOZY.JIs)

OIIK

-3.1: CniocoGeH ocylecTBJIsATh BbIOOP MaTepHaJioB A5 H3/eJUil pa3JM4HOro Ha3Ha4YeHHs B NPogecCHOHANBLHOM

ACATCIbHOCTH HA OCHOBE aHAJIN3A JKCIHICPUMECHTAJBHBIX JAHHBIX ¢ YYETOM IKCILTY ATAIIHOHHBIX TpeﬁOBaHI/Iﬁ

3HaTh:

YMmern:

Baagertn:

OIIK-1.3: CnocoGeH NPpUMEHATH 001IeMHKeHePHbIe 3HAHUS B NPO(ecCHOHAIbHOI AesITeJIbHOCTH

3HaTh:

YMmern:




Baaners:

B pe3yabTaTe 0CBOCHUA AU CHHUIIIMHBI 06yqal01uuﬁc51 AOJIZKEH

3.1

3HaTh:

311

OCHOBHBIC KJIaCChl COBPEMEHHBIX MaTCPUAJIOB UX CBOMCTBA U 00JIaCTH MPUMCHCHUS, ITIPUHIUIIBI BLI60pa MaTepUuaioB,

3.1.2

3aKOHOMEPHOCTH CTPYKTYpooOpa3oBaHusi, (ha30BbIe MPEBPAICHHS B MaTepUallaX, BIUSHUE CTPYKTYPHBIX XapaKTEPUCTHK
Ha CBOWCTBa MaTepHAJIOB;

3.1.3|ocHOBHBIE CTaHIAPTHBIE METO/IBI OIIPEIEIICHNS CBOWCTB MaTEPHAJIOB, IPUHITKITEI CPABHATEILHOTO aHAIM3a CBOMCTB
MaTepHuaoB.
3.2|Ymethn:
3.2.1|ucnosp30BaTh Ha MPAKTHKE COBPEMEHHBIC CBEJICHUSI O MaTepUaiax, O BIHSHUHM CTPYKTYp Ha CBOWCTBa MaTepPHAJIOB;

322

aHAJIM3MPOBATH MPOLECCHl KPUCTALIM3ALNHU, 0COOEHHOCTH AN (HY3HOHHBIX MEXAaHU3MOB, KOHTPOJIUPYIOIIUX KUHETUKY
Pa3BUTHS KPUCTALIH3AMHU U (a30BBIX MPEBPAIIEHUH B TBEPAOM COCTOSIHUH METAJUIOB H CIIABOB; UCIIOIb30BaTh
JHarpaMMbl COCTOSIHUS CIIJIABOB.

3.2.3

WCTIONb30BATh 3aKOHBI  €CTECTBEHHBIX HAaYK IPH IPH NPOTHO3UPOBAHUH  HANPSHKEHHBIX COCTOSHUM, TehopManuii
METaJUIMYECKUX KOHCTPYKIHS U JIeTallell MallliH U MEXaHU3MOB B YCIIOBUSIX AKCIUTyaTalluu

3.3

Baagerb:

33.1

OBJIAACHUC TCOPETUICCKUMU U MMPAKTUICCKUMU METOAaMU BLI60pa MaTepUuaIioB C YHETOM UX MEXaHUYCCKUX,
TEXHOJOIMICCKHUX, OKCILTyaTallMOHHBIX CBOMCTB

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

Kon HanmeHnoBanue pa3nenos u tem /Buj | Cemectp /| Yacos | Komneren- | Jlutepatypa | Hurte | Ilpumeuanue
| sangaTug 3apgarus/ Kvpce 101000 DAKT.
Pazgen 1. Merannosenenne u
TepMHYecKkas 00padoTKka MeTaLI0B
11 Knaccuukanus MmarepuanoB. ATOMHO - 4 1 OIIK-3.1 JI1.1J11.2 0
KPHCTAUTMYECKOE CTPOCHUE METAIIOB U OIlK-1.3 [J11.3J12.1 JI2.2
cmiaBoB. /Jlex/ J12.4 J12.8J13.5
3132
1.2 Maxkpoananus3 /J1a6/ 4 3,2 OIIK-3.1 JI1.1J11.2 1
OIIK-1.3 JI1.3J12.2
J12.4J13.1 JI3.7
213233
1.3 Kpucramnuzauus meramnos.  /Jlex/ 4 1 OIlK-3.1 JI.1J11.2 0
OIIK-1.3 |JI1.3J]12.2J12.4
J12.8J13.8
32
1.4 MexaHUUYECKHE CBOWCTBA H 4 1 OIIK-3.1 JI1.1J11.2 0
KOHCTPYKTHBHAs IPOYHOCTh METAJIIOB U OIIK-1.3 |JI1.3J]12.2J12.4
criaBoB /JIek/ J12.8J13.8
32
15 Onpepenenue TBEPAOCTH METAIIIOB U 4 3,2 OIIK-3.1 JI1.1J11.2 1
cruaBoB 1o meroay bpunenns /J1a6/ OIlK-1.3 [JI1.3]12.2 J12.4
J12.6J13.1
9233
1.6 Ornpenenenre TBEPIOCTH METAIIIOB U 4 3,2 OIIK-3.1 JI1.1J11.2 1
CI1aBoB o Merony Poxsemna /JIa6/ OIIK-1.3 |JI1.3J12.2J12.4
J12.6J13.1
9233
1.7 Onpenenenue yaapHOH BA3KOCTH 4 3,2 OIIK-3.1 JI1.1J11.2 1
KOHCTPYKIIMOHHBIX cTanei. /J1ab/ OIIK-1.3 |JI1.3J12.2J12.4
J12.5J13.1
9233




1.8 Teopus crinaBoB.JluarpaMMel COCTOSHUS 1 OIIK-3.1 J1.1J11.2
CHCTeM ABOMHBIX cTmaBoB. /JIex/ OIIK-1.3 |JI1.3J12.1 I12.2
J12.4 J12.7]13.8
32
1.9 Muxkpoananus /J1a6/ 3,2 OIIK-3.1 JIL.1J11.2
OIIK-1.3 |JI1.3J12.2 12.4
J12.6J13.1
0233
1.10  |XKene3o u ero cruassl. /lnarpaMma 1 OIIK-3.1 J1.1J11.2
COCTOSIHUSI CHCTEMBI KeJIe30- YIIIepo/T OIlK-1.3 [J11.3J12.2 J12.4
/J1ex/ JI12.6J13.8
32
111 Knaccuduxanus MapkupoBKa CBOMCTBA U 2 OIIK-3.1 J1.1J11.2
Ha3HauyeHue uyryHos. /TIp/ OIlK-1.3 [JI1.3J12.2 J12.4
J12.6J13.5 JI3.8
01 52 54
1.12 JluarpaMma  COCTOSIHUSI CHCTEMBI XKeJe30- 2 OIlK-3.1 JI.1J11.2
yraepon /TIp/ OIlK-1.3 [JI1.3J12.1 J12.2
J12.4 J12.8J13.8
32 54
1.13 Teopus ¥ TEXHOJOTHS TEPMHUYECKOM 1,6 OIlK-3.1 JI.1J11.2
o0pabotku /Jex/ OIlK-1.3 [JI1.3J12.2 J12.3
J12.4 J12.8J13.8
32
1.14  |Knaccudukanus MapKupoOBKa CBOICTBa U 2 OIlK-3.1 JI.1J11.2
Ha3HaueHMe YIIIEepOIUCThIX cTanei. /TIp/ OIIK-1.3 |JI1.3J12.1 J12.2
J12.4713.5 JI3.8
32 54
1.15 Teopus 1 TEXHOJOTHUsI TEPMUUYECKOMN 2 OIIK-3.1 JI1.1J11.2
obpadotku /TIp/ OIIK-1.3 |JI1.3J12.1 J12.2
J12.4J13.3 JI3.8
32 54
1.16 Teopust ¥ TEXHOJOTHS XUMHKO- 1 OIlK-3.1 JI.1J11.2
TepMudeckoit 00paboTku /JIex/ OIIK-1.3 |JI1.3J12.1 JI2.2
J12.4713.8
32
1.17  |Kiaccudpukanus MapKUpOBKa CBOWCTBA 2 OIIK-3.1 JI1.1J11.2
JIETUPOBAHHBIX KOHCTPYKLMOHHBIX CTAJIEH. OIIK-1.3 |JI1.3J12.1 JI2.2
Mp/ J12.4713.8
32 54
1.18 Knaccugukanust MapkupoBKa CBOHCTBA U 2 OIIK-3.1 JIL.1J11.2
JIETUPOBAHHBIX HHCTPYMEHTANIBHBIX CTaleH OIIK-1.3 |JI1.3J12.1 J12.2
u crutaBos. /I1p/ J12.4J13.6
32 54
1.19  |Teopus 1 TEXHOIOTHS TEPMHIECKOH U 2 OIIK-3.1 J1.1J11.2
XMMHUKO-TepMHUecKor o0padotku /TIp/ OIlK-1.3 [JI1.3J12.1 J12.2
JI2.4713.1 JI3.2
JI3.3 J13.7
J13.8

0224




1.20 CrnaBbl Ha OCHOBE aJIIOMUHUS U TUTAHA 4 2 OIIK-3.1 JI1.1J11.2 2

/Jlex/ OIIK-1.3 |[JI1.3]12.1 J12.2
J12.4J13.4 J13.8
22
121  [Knaccudukanms MapKupOBKa CBOHCTBA U 4 2 OIIK-3.1 J1.1J11.2 2
Ha3Ha4YeHHE [[BETHBIX METAJUIOB U CILIABOB OIIK-1.3 |[JI1.3J12.1 JI2.2
(crutaBoB Ha ocHoBe Al, Ti) /TIp/ JI2.4J13.8
22 D4
1.22 CmiaBel Ha OCHOBE MeAU M Maruus /JIex/ 4 3,2 OIIK-3.1 JI1.1 J11.2 1
OIIK-1.3 |[JI1.3]12.1 JI2.2
J12.4J13.8
22

Pa3nen 2. Hemerasmmueckue

MaTepuabl

2.1 IInacTuyeckue, KOMIO3ULIMOHHBIC U 4 3,2 OIIK-3.1 JI1.1 J11.2 0
pe3uHoBbIe MaTepuainsl. Kiesiiue, OIlK-1.3 [JI1.3J12.1 J12.2
JIAKOKPACOUYHbIE, HEOPraHUUECKHE J12.4 J12.7J13.8
Marepuais! /JIex/ 9254

2.2 Hemerannnueckue marepuansi, 4 114 OIIK-3.1 |JI1.1JI1.2J12.1 0
pUMeHsieMble B MatumHocTpoeHuu /Cp/ OIlK-1.3 21

5. ®OHJ OHEHOYHBIX CPEJCTB

5.1. KontposbHbie BONPOCHI M 3a1aHHSA

Bomnpocs! U1 NOATOTOBKH K 3K3aMEHY.

1. 3HaueHHne Kypca B HHXKEHEPHOIT HoAroToBke. Poms MaTepnanos B coBpeMeHHOH TexHUKe. Kiraccudukamnis MeTamaeckux 1
HEMETaJNIMYECKUX MaTEPUAIIOB.

2. ATOMHO-KpPHUCTAJUINYECKOE CTPOSHUE METAILIOB. TUIIBI KPUCTAIUIMYECKUX PEIETOK, UX napaMeTpsl. Kpucramiorpaduueckoe
0003HaUYeHNE aTOMHBIX IIIOCKOCTEN M HANIPSHKCHUH.

3. AHM30TpOmHA, CBOHCTBO MeTailIOB. [TonuMopdHbIe 1 MArHUTHBIE IPEBPALIECHNS B METAIIAX.

4. CtpoeHne pealbHBIX KPUCTAIUIOB. BIIBI Me(heKTOB KPUCTAIINYECKOTO CTPOCHHS, X XapaKTePUCTHKA U BIMSHNE Ha CBOHCTBA
METaJIOB.

5. Kpucrammmsamms KUAIKIX MeTaJuoB. TepMoaNHAMUYecKie OCHOBBI (pa30npeBpaIeHui; pakTopHl, BIMSIONINE Ha IPOIIece
KPHUCTaJIIM3aLIUU YUCTBIX METAJLIOB.

6. Y1paBleHHe MPOLECCOM TeTePOreHHOH KpHUcTa/LTH3aui. MoauduImpoBanne KuAKoro Meramna. CTpoeHne MeTaTHIeCKOro
cnutka. JIukBanus B crjgaBax.

7. MexaHuuecKkue CBOUCTBA, ONpeeseMble IPU CTATUUECKUX UCIBITAHUAX IPOYHOCTH, IUIACTHYHOCTU. TBEpIOCTh U e
XapakTepucTuka. MeTopl onpeiesieHls MEXaHMYECKOTO XapaKTepa MPU CTaTUIECKOM HarpyKEHHUH.

8. MexaHuueckue CBOUCTBA, ONpeeisdeMble IPU JUHAMUYECKOM HArpy>KCHUH. Y JapHas BA3KOCTb, XJIAJHOJIIOMKOCTb.

9. CoiicTBa MeTajlIa, ONPEAEIAIOIIUE JOJITOBEYHOCTD U3AEIUS: H3HOCOCTOMKOCTh, CONPOTUBIIEHHE YCTAIOCTH, KOHTAKTHAs
BS3KOCTb.

10. OcTaToyHble HANPsHKEHHS U UX BIMSHHUE Ha CBOWCTBA METAIUIOB U CcNIaBoB. [1yTu MOBBIIEHNS TPOYHOCTH METAIIIOB.
11. Hanpsoxerns 1 nedopMarys: yrnpyras u miactiudeckas aedopmanum. Jledopmarys MOHOKPHCTAIIOB U MONHKPHCTAIIIOB,
MEXaHU3MBbI INIACTUYECKO nedopMaryu, CABUT, IBOHHUKOBAHHE.

12. Brusiane macTHaeckux JedopManiii Ha CTPYKTYpY U CBOicTBa MeTaiuioB (Hakien). Tekctypa ngedopmarnun.

13. BausiHue HarpeBa Ha CBOMCTBa AedopMupoBaHHOTO MeTaia. Bo3spat u nmonuronnsanus. [lepsuynas u coduparensHas
pekpucraumisanys. [loHsTHE 0 X0NO0JHON 1 ropsuel nedopmanum.

14. OCHOBBI TEOPHH CIUIABOB. XapaKTEPUCTHKA MIOHATHH: CIUIaB, CHCTEMa KOMIIOHEHTOB, (a3a. [Ipasuno ¢as.

15. XapaxkrepucTuka TBEpbIX PACTBOPOB, XUMUUYECKUX COEIUHEHUH, IPOMEKYTOUHBIX (a3 U MEXaHUIECKUX cMecell.

16. JlnarpaMMbl COCTOSIHUS ABOMHBIX CIIJIABOB M METO/BI UX MOCTpoeHus. JluarpaMmbl cocTosiHUA. CUCTEMBI € TIOTHOM
PAcTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM cOCTOSIHUU. [IpaBuiio a3 u npaBUIO OTPE3KOB.

17. InarpamMMa cOCTOSIHHS JUIsl CIUIABOB, 00OPA3yIOIMX NPH KPUCTAIUTM3ALNHE MEXaHHYECKUE (IBTEKTUYECKHE) CMECH.

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

19. lnarpamMmMa cOCTOSIHHS JUISl CIIABOB, 00OPA3YIOINX XUMHUIECKUE COSTUHEHHS.

20. JlnarpaMMBI COCTOSIHHS CIIABOB, KOMIIOHEHTHI KOTOPEIX MMEIOT MOMUMOpP(QHEIE IIpeBpaleHis. DBTEKTOUIHOE IIPEBpalIeHIe B
CILIABAX.

21. CBs3p MEXly CBOMCTBAMU  CILIABOB M TUIIOB IHAarpaMM COCTOSHHUS.

22. IlonsTue 0 guarpaMmax COCTOSHHS TPOMHBIX CILIABOB.

23. JlnarpaMMBbl COCTOSIHUSI CHCTEMBI JKeJIe30-11eMeHTHT. KOMITOHEHTHI, (ha3bl U CTPYKTYpPHbIE COCTABIIIONINE CTANICH U OelbIX
4yryHOB. [IX XapakTepUCTHKH, yCI0BHUs 00pa30BaHUS U CBOKUCTBA.




24. luarpaMma COCTOSIHHSL CUCTEMBI JKeJIe30-Tpa(ur.

25. BiusiHue yriepojia ¥ IOCTOSHHBIX NpUMeceii Ha cBoiicTBa ctanu. Kinaccudukaius 1 MapkupoBKa yriaepoiCThIX CTallei mo
€I0Cco0y BBIILIABKH, KAYECTBY, HA3HAYECHUIO.

26. BinsiHHe JIErHpYIOIIKX JIEMEHTOB Ha CBOIMCTBA CIIJIABOB JKene3a, Gas3bl, 00pa3yeMble JICTUPYIOIUMH DIIEMEHTAMH — TBEP/IbIC
pacTBOPBI, KapOubl, UHTepMeTaAIUABL. CTPYKTYPHBIE KIACCHI JIETUPYIOIUX CTalel B yCIOBHAX PABHOBECUS U OXJIaX/ICHUS Ha
BO3JYyXE.

27. Knaccudukaiys, CBONCTBAa M Ha3HAUCHUSI YYT'YHOB. BIIUsHIE MOCTOSHHBIX PUMECEil Ha CBOMCTBA YyTyHOB.

28. CpoiicTBa, IpeBpallleHue cTanu Npu Harpese. PocT 3epHa aycTteHuTa. BiusHue pazMepa Ha MEXaHUUECKUE U TEXHOIOTUUECKUE
CBOMCTBA cTanu. BiysHue J1erupyomux 3JeMEHTOB Ha POCT 3epHA ayCcTeHUTa. BiusHue pasmMepa Ha MEXaHMYECKUE U
TEXHOJIOTHYECKUE CBOMCTBA CTalH. BiusHuUe Nerupyomux 3JIeMEeHTOB Ha POCT 36pHa ayCTECHUTA.

29. IIpeBparienus nepeoxIaKIeHHOTO ayCTeHUTa. JlmarpaMMbl  M30METPUYECKOTO paciaia MepeoxIakIeHHOTO ayCTEHUTA.
IMepnutHOE NMpeBpalleHye, IPOMEXYTOYHOE NIPEBPALIEHNE, MAPTEHCUTHOE IIPEBpallieHUe: IPOAYKThI Paclaja ayCTeHUTa U UX
CBOMCTBA.

30. IlpeBpanienue Ipu HarpeBe 3aKajJeHHOH cTany. BiusHue TeMiepaTypbl U IPOU3BOIUTEILHOCTY HarpeBa Ha CTPOSHUE U CBOMCTBA
cranu. O6paTHast ¥ HeoOpaTHMast OTITyCKHAs XpyIKOCTb. CTpOSHHE CTalH.

31. O0mast xapakTepUCTHKa IPOLIECCOB TepMHUUECKOH 00paboTku cTanu. OTxUT nepBoro poaa. OTXKUT BTOPOTro poja.
Hopmanm3armst.

32. 3akanka cTanu: BLIOOp TEMIEPATyphl 3aKaNKU U 3aKaJIOYHBIX Cpejl. 3aKaIuBaeMOCTb CTaNU U (aKTOPHI, BIUAIONINE HA HEe.
BrmstHUE NETHPYIOMIX JIEMEHTOB Ha MPOKATMBAaeMOCTh cTanmd. CocoObl 3aKaKu.

33. Ormyck ctanu. Buasl u HazHaueHUs OTIycKa. TeXHOI0rus MpoBeAeHNs OTILYCKa.

34. Tepmuueckas 00pabOTKa CTaJIM: CYIIHOCTh, PA3HOBHIHOCTh U Xapakrepuctrka TMO.

35. @uznueckue OCHOBBI XUMUKO-TEPMUUECKON 00paboTku. CBA3b MEXIY TUarpaMMOi COCTOSHUS U CTPYKTYpoi 1uddy3noHHOro
CII04L.

36. LlemenTanus. MexaHu3M o0pa30BaHus IIEMEHTOBAHHOTO CJIOS U €T0 CBOMCTBA. Pa3HOBUIHOCTH LIEMEHTAIMU: B TBEPAOM
KapOropu3arope, ra3oBas neMeHTalus. TepMudeckas 00paboTka mocie rnemMenTanuu. O61acTh IPUMEHEHHS.

37. AzoTtupoBanue, (asbl, 00pa3yroLrecs B a30THPOBAHHOM CJl0€. Pa3HOBUIHOCTH a30TUPOBAHUS: [a30BOE A30TUPOBAHNE, HOHHOE
a30THPOBaHNE, A30THPOBAHNE B XKUIKHUX Cpefax. TeXHOIOTHs 1 00/1acTh IPIMEHEHHS.

38. lluanuposanue cranu. Bunsl nuanuposanus. TexHonorus, cBOMCTBa, 001aCTh NPUMEHEHHUS.

39. CyuHocTh 1uddy3uoHHON MeTah3anui. MeXaHU3Mbl HACBIIIICHHUS TOBEPXHOCTHOTO CJI0S MEeTalllIaMU. Pa3sHOBHIHOCTH

1 dy3noHHON MeTanu3anuu (XpoMUpOBaHUE, ATUTHPOBAHUE), 001aCTU IPUMEHCHUS.

40. TToBepXxHOCTHAsI 3aKaJKa, €€ BUIBI U 00JIACTH IPUMECHEHUSI.

41. MeTozabl HOBEPXHOCTHOTO YIPOUHEHUS: ApobecTpyitHas 00paboTka, 00paboTka poaukamMu U T.J. BiausHue MOBEPXHOCTHOTO
HAaKJIea Ha NpeJiesl BBIHOCIUBOCTH.

42. KOHCTPYKIMOHHBIE CTaIU, TPeOOBaHUS, IPEbABIsieMble K HUM. JIernpoBaHHbIe KOHCTPYKIIMOHHbIE CTAJIU, UX MAapKUPOBKa,
aBTOMATHEIE, [[EMEHTHpPYyEMEIE, YITydIIaeMble, PECCOPHO-TIPYKUHHBIC, ITAPHKONOAMINITHIKOBEIE, X TepMIdecKas o0padoTKa.

43. BBICOKOIIPOYHBIE MAPTCHCUTHO-CTapEIOIe KOHCTPYKIMOHHBIE CTallH, UX TepMHUYecKas oopadoTka. M3HOCOCTOKIE
BBICOKOMapraHIIeBbIC CTaJIM, HX TepPMUYEcKas 00paboTka.

44. BbICOKOJIETHPOBAHHBIE KOHCTPYKIHOHHBIE KOPPO3UOHHOCTONKME cTal. Busl koppo3uy. OCHOBHbIE IPUHIIMIIBI CO31aHUS
HepKaBeIoUUX crajedl. XapakTepUCTHKa XPOMHUCTBIX U XPOMOHHUKENIEBBIX HEPKABEIOIUX CTaJIEH.

45. XKapocrolikue KOHCTpYKIMOHHBIE cTalu. ["a30Bast koppo3usi. OCHOBHBIE NIPUHIIMIBI CO3JAHUS KAPOCTONKUX CTalICH.

46. KoHCTpyKIIMOHHBIE )apocTolkue cTtanu. 2KaponpoyHoCTb, IMyTH €€ noBbleHHs. CTalu NepIuTHOrO MapTEHCUTHOTO,
MapTEHCUTHO-(EPPUTHOTO U ayCTEHUTHOTO KJIAcCOB (C KapOMIHBIM U HHTEPMETAIINIHBIM YINIOTHEHHEM).

47. HcTpyMeHTalbHbIE CTalu U culaBbl. Kinaccuguxaius 1 MapKUpOBKa HHCTPYMEHTANBHBIX cTaseil. CTanu HeTemiocTolikue,
MOJTyTETUIOCTORKHE M TeIIOCTOMKME TS PeXKyIIero HHCTPYMEHTa, HX TepMHudecKas 06paboTka. Cranu i H3MEPUTEIILHOTO
UHCTPYMEHTA.

48. Cranu ¥ cIiaBbl ¢ 0COOBIMH (DM3NUECKUMHU CBOHCTBAMH. MarHUTOMSATKHE ¥ MATHUTOTBEPABIC CTANH U CIIIaBbl. CTal! U CIIIaBBI
C BBICOKHM 3JIEKTpOCcOnpoTuBieHneM. CIIIaBhl C 33JaHHBIM TEMIIEPATYPHBIM K03 (GHIUEHTOM PaCIIUpEHHUSI.

49. Marepuainsl, I0JIy4aeMble METOJ0M HOPOLIKOBOH METAJUIypIHU: TBEPAbIE CIUIABbl, KOHCTPYKLUOHHBIE, I0POLIKOBBIE MAaTEPUAIIBL.
50. Tutan u ero cmasbl, ux kaccuduxamnusa. Tepmudeckas 00pad0TKa aTIOMUHUEBBIX CIUIaBOB. O0IaCTh IPUMEHEHHUSI TATAHOBBIX
CILIABOB.

51. AnroMuHHME 1 €ro cIulaBbl, ux kiaccuduxamnusa. Tepmudeckas 00paboTka aTIOMUHUEBBIX CIIaBOB. O0IaCTh NPUMEHEHUS
TUTAHOBBIX CILJIABOB.

52. Menp u ee cruiaBbl. JIaTyHb, OpOH3BI, UX CBOHCTBA, COCTaB, 00JACTH IPUMEHEHUSI.

53. IluHK, 0110BO, CBUHEI U KX ciIaBbl. [{uHk 1 ero cruiasbl. OJI0BO U €ro ciuiaBbl. IIpyunon Ha ONOBSHHOM U CBUHIIOBOM OCHOBE.
54. AHTH(PHUKIIMOHHBIC CIIABBI HA OJIOBSHUCTOH, CBUHIIOBHCTOM U LIMHKOBOM OCHOBE.

55. JlakokpacouHbIe, HEOPTAHMIECKHE MaTePHAITBI, UX KIacCU(HUKALHI CBOMCTBA U 00JIACTH IIPHMEHEHHS.

56. IInactuyeckue MaTepuaibl, UX KiIaccu(uKanus cBOUCTBA U 00JacTH IPUMEHEHUSL.

57. KoMIO3HIIOHHEIE MaTepHAIbl, UX KIACCH(HUKAIN CBOMCTBA M 00TaCTH IPHMECHCHUSL.

Bomnpocs! 11 npoBeieHUst KOHTPOJIA 3HaHUi 110 Teme Tepmuueckas 1 XTO MeTalioB U CIIaBOB.

BOITPOCHI [1J151 KOHTPOJISI 3HAHUIA

1. F'oMOreH13aMOHHBIA OTKUT CIUIABOB (Ha3HAYCHHUE, CTPYKTYPHBIC H3MEHEHHS U M3MEHEHHSI CBOWCTB, PEXKHMBI U 00-J1aCTH
TIPUMEHEHUS ).

2. JIopeKpHCTAIUTU3AMOHHBIH OTKUT METAJIJIOB U CIUIaBOB (Ha"3HAYCHHE, CTPYKTYPHBIC U3MCHEHUS U N3MECHEHHSI CBOWCTB,




PEXKUMBI U 00JIACTH IPUMEHEHUS).

3. PexpucTaimmM3aioOHHBII OTXKHUT METAJUIOB U CIUIABOB (Ha3HAUYEHHE, CTPYKTYPHBIE H3MEHEHHUS 1 M3MEHEHUSI CBOIMCTB, PEXKUMBI 1
00J1aCTH IPUMEHEHUS).

4. OcraroyHble HaNpPsHKEHHs B MeTaJIaX M CIUIaBaX, UX MPOUCXOKAECHUE U BIUSHUE Ha CBOWCTBA U IIOBEIEHHE METANIMUECKUX
u3aenuil npu oO6paboTKe U AKCILTyaTalluy.

5. OTXuUr, yMeHbIIAIOIMUHA HAIpsHKEHHS B METallIax U CIulaBax (Ha3HAuUCHUE, CTPYKTYpHBIE U3MEHEHUS, PEXKUMBI U 001aCTH
MIPUMEHEHUS ).

6. OcHOBBI TepMOAMHAMUKHY (ha30BbIX IPEBPALICHUN IPH OXJIaXKAEHUU U Harpese. Kpuruueckuil 3apoaslii 1 paboTa ero
00pa3oBaHMsI.

7. CxopocTbh 00pa30BaHMs LIEHTPOB KPUCTAILTH3ALUY, JIMHEHHAs CKOPOCTh POCTAa KPUCTAILIOB U CPEIHSSA CKOPOCTh (ha30BOro
IIPEBpaICHNUS.

8. 'oMoreHHoe u retTeporeHHoe 3apoxjeHue ¢a3. Mecra npeanouTUTeIbHOT0 00pa30BaHusl 3apObIILIEH IPU FeTEPOreHHOM
3apOXKICHHH.

9. Kunetuka (a30BbIX IpeBpalCHUI B TBEPJOM COCTOSIHUM IIPU Harpese. JluarpaMMbl U30TEPMUUECKUX IIPEBPALICHUN U Tep-
MOKHHETHYECKUE THATrPaMMBI, CIIOCOOBI HX OCTPOSHHUS U 3HAYCHHE.

10. Kunetnka (a30BbIX IPEBPAIEHUI B TBEPIOM COCTOSHUU MIPU OXJIXKIEHUH. JluarpaMMbl H30T€PMUUECKUX NIPEBPALICHUN U
TEPMOKUHETHUYECKUE AUATPAMMBI, CIIOCOOBI HX IOCTPOCHUS U 3HAYCHHE.

11. MexaHu3M U KUHETHKA peBpalieHus GeppUTOLIEMEHTUTHBIX cMeceil B aycTeHUT. BiusHue Jerupyomux 31eMEeHTOB Ha IIPOLIECC
00pa3oBaHMs ayCTEHUTA IPH HarpeBe.

12. 3akOHOMEPHOCTHU POCTa ayCTEHUTHOTO 3epHa IpU Harpese. [leperpes u nepexor craaei.

13. HaganpHOE, HAacIEeICTBEHHOE U IEHCTBUTEIIEHOE 3epHO ayCTeHUTa. MeTOIbI OIIEHKH CKIIOHHOCTH CTallel K POCTY 3epHa.

14. MexaHu3M U KHHETHKA IEPIUTHOro npeBpameHust. GakTopsl, onpeessonue MeKIUIACTUHOYHOE PACCTOSIHUE B IIEPIUTE U
pa3Mep MEepIUTHBIX KOJOHHH.

15. MexaHu3M U KHHETHKA IEePJIUTHOro npespateHus. OcoOeHHOCTH NEePIUTHOTO IPEBPAICHUs B JOIBTEKTOUAHBIX U 3a3B-
TEKTOUJHBIX YIIIEPOIUCTHIX CTAIISX.

16. MexaHu3M M KHHETHKA IEePIUTHOTO NpeBpalleHus. BiusHue Jerupyomnmx 3IeMEeHTOB Ha IEPIUTHOE IPEBPalleHIe ayCTeHUTA.
17. TlonHbIi 1 HETIOIHBIN OT/KHUT CTAJIEH.

18. M3oTepmuueckuii ¥ chepouJU3UPYIOUUN OTXKUT CTaIeH.

19. OTxur 1 HOpMaTH3AIHS CTATEH.

20. ITarenTupoBaHue CTAIEH.

21. Pa3HOBHIHOCTH OTXKHTra U HOPMAJIH3AIHs YYyT'YHOB (CYIHOCTh, HA3HAYCHUE W 00JIACTH IPUMCHEHHS).

22. Pa3HOBUJHOCTH OTKUIa LIBETHBIX METAJUIOB U CILUIABOB (CYIIHOCTb, HA3HAYECHUE U 00JIaCTH IIPUMEHEHUS).

23. 3akaika criaBoB 0e3 nojauMop(dHOro TpeBparieHus (Ha3HaYeHUe, YCIOBUS HarpeBa U OXJIAXKICHHUS, BIMSHNAC Ha CBONCTBA).
24. OcoOeHHOCTH MapTEHCUTHOT'O IIPEBPAILCHUS B YIIIEPOAUCTHIX CTAIIIX.

25. OCHOBBI TEPMOJUHAMHUKHI MaPTEHCUTHOTO MPEBPAIICHHS.

26. TemnepaTypa Hadaja MapTEeHCUTHOTO NpeBpatieHus. OOpaTHMOCTh MAPTEHCUTHOTO PEBPALIECHHSI.

27. MexaHn3M MapTEHCUTHOT'O MPEBpAILEeHHs: KOONEPAaTUBHBIM XapaKTep aTOMHbBIX IIEPEMELICHUH, KOT€PEHTHBIM POCT
MapTEHCUTHBIX KPUCTAIUIOB.

28. MexaHn3M MapTEHCUTHOT'O NMPEBPAILEHHs: KPUCTAIIJIOT€OMETPHUs TIEPECTPOIKH PELIETKH ayCTEHUTA B PELLIETKY MapTEHCUTA,
JIOTIOJTHUTENBHAS 1e(OopMaysl TP MapTEHCUTHOM MTPEBPAICHAH.

29. MUKpOCTpYKTypa U cyOCTpyKTypa CIIaBOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTU CTPOEHHUS MIIACTUHYATOTO0 MapTEHCUTA.
30. MuKpoCTpyKTypa ¥ CyOCTPYKTypa CIIIABOB, 3aKaJCHHBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOEHHS PEEYHOTO MaPTEHCHUTA.

31. IlpryuHbI U3MEHEHUSI MEXaHUYECKUX CBOMCTB CIUIABOB MPH 3aKaJKe Ha MapTEHCUT.

32. Kunernka 1 MexaHu3M OeiHUTHOTO npeBparieHns. CTpoeHHEe 1 CBOMCTBA BEPXHETO U HIDKHET0 OSHHHUTOB.

33. 3akanuBaeMOCTh U MPOKATMBAEMOCTh CTaJICH.

34. Buasl ¥ pa3sHOBHIHOCTH MIPOLIECCOB 3aKAJIKH U3/IEITHH B MAITMHOCTPOCHHH.

35. [lonHas ¥ HenonHas 3aKallka cTajei.

36. CryneHuaTas 3aKkajika 1 3aKajika cTajel B IByX cpelax.

37. U3oTepmuueckas 3aKkajka cTaiei.

38. 3akanka crayeii ¢ 00paboTKON X0JI00M.

39. IloBepXxHOCTHas 3aKajika cTayeH.

40. V3MeHeHne CTPYKTYPHI 3aKaJICHHBIX YIIIEPOANCTHIX CTa-Jei mpu HarpeBe. OCOOCHHOCTH MHKPOCTPYKTYPHI M CBOMCTBA OT-
MYIIEHHOTO MapTEeHCUTA, TPOOCTUTA U COPOHTA OTIIYCKA.

41. BiusHue NErupyOMKX IEMEHTOB Ha CTPYKTYPHbIE M3MEHEHUS NPH OTITyCKE CTaJIeH.

42. Pa3HOBUHOCTH OTITYCKa CTajei.

43. Oco0eHHOCTH U3MEHEHHUS MUKPOCTPYKTYPHI ¥ CBOWCTB JISTUPOBAHHBIX CTaJICH IIPH OTIIyCKE. SIBIIeHHE BTOPUYHOTO TBEPICHHS
JISTUPOBAHHBIX CTaJIei.

44. HeoOparumasi 1 oOpatumast OTIyCKHasi XpYIKOCTh CTalleil (CYIIHOCTh, IPUYMHBI U MEPHI NIPEIOTBPAILICHNUS ).

49. IIpyuuHbI U3MEHEHUS MEXaHUYECKUX CBOMCTB CIUIABOB NPH CTapeHUU. BinsHue Npo0KUTEIbHOCTH U TEMIIEPATYPBI CTAPEHUSI.
50. EcrecTBeHHOE M HCKYCCTBEHHOE CTapeHHe. Pa3HOBHIHOCTH MCKYCCTBEHHOTO CTapeHHMS.

51. ®U3MKO-XUMHUYECKHE OCHOBBI MPOLECCOB MONyYeHUs TU(PHY3HOHHBIX CIIOCB.

52. DrneMeHTapHBIe CTaJuuU MPOoLeccoB AU} (HY3MOHHOTO 00OTaIIEHH s TOBEPXHOCTHBIX CJI0EB. 3aKOHOMEPHOCTH 00pa3oBaHHUs
onHo(a3HBIX AU GY3NOHHBIX 30H.

53. DreMeHTapHBIe CTaJuu MPOIeccoB TU((HY3MOHHOTO 00OTaNIeHHS TIOBEPXHOCTHBIX CIIOEB. 3aKOHOMEPHOCTH 00pa30BaHUs
MHOTro(pa3HbIX AU} HY3HOHHBIX 30H.

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




55. l'a3oBas nemeHTanus crajei (OCHOBBI TEXHOJIOTUH, COCTAaB, CTPOCHUE U CBOMCTBA HAYTJIIEPOKEHHBIX CIIOEB).

56. AzoTupoBaHHE cTanel (OCHOBBI TEXHOJIOTHH U PA3HOBUIHOCTH MPOLIECCa, COCTAB, CTPOCHUE U CBOWCTBA A30THPOBAHHBIX CIIOEB).
57. nanupoBaHue craneil (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOECHHE M CBOMCTBA TU(HY3UOHHBIX CIOEB).

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

59. bopupoBanue craiieil (OCHOBBI TEXHOJIOIUH, COCTaB, CTPOSHUE U CBOMCTBA OOPUPOBAHHBIX CIIOEB).

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

61. AnutupoBaHue craineil (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOCHUE U CBOMCTBA AJIMTHPOBAHHBIX CIIOCB).

62. XpomupoBaHHe cTajiell (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOCHUE U CBOHCTBA XPOMUPOBAHHBIX CJIOEB).

63. [{lunkoBaHue cTajei (OCHOBBI TEXHOJIIOTHH, COCTaB, CTPOCHUE U CBOMCTBA IIMHKOBAHHBIX CJIOCB).

64. O0uMe 3a1a4 1 MECTO TePMHUUYECKO 00pabOTKU B MPOU3BOICTBEHHOM IpOLIECcCe.

65. CriocoObl HarpeBa M3/Cni TIPU TEPMUYECKOiT 00paboTKe.

66. PaGouune cpeabl A1l HArpeBa U3/eJIUH IpH TepMUUECKOH 00paboTke.

67. Tepmuueckast 00pabOTKa ¢ UCTIOJIL30BAHUEM 3JICKTPOHATPEBA.

68. [IpuemMbl 1 METOABI IPETOTBPALICHUS OKUCICHHUS U 00€3yTIepOKIBAHUS CTAIBHBIX U3JICIHI IIPU TepMHYECKOii 0OpaboTke.

69. Knaccudukanus KOHTpOJIMpPYyEeMbIX aTMochep, TPUMEHSEMbIX TIPH TEPMUYECKOH 00paboTKe, U TpeOOBaHUS, IPEABABISICMbIC K
KOHTPOJIMPYEMBIM aTMocepam.

70. [IpUHIMIIBI TOTYYEHUS, COCTaB M Ha3HAYCHUE SHAOTEPMHUYECKOH, DK30TEPMUIECKO, aTMOC(EphI U3 aMMHaKa M a30THOM
KOHTPOJIMPYEMBIX aTMocdep.

71. Oxnakaarolye cpe/ibl, IpUMEHsIEMbIE PH TepMUUeckor 00padoTke. TpeOoBaHus, MPEABIBISCMBIC K KUIKUM OXJIaXIAIOIIAM
cpenam.

72. OxnakaeHue U3IeIUi pu TepMuUYecKoii 00paboTke. KprBas uaeaabHOTO 3aKaJOYHOTO OXJIaXKICHHSL.

73. OxylaskAaroIye cpeibl, He IpeTepleBaolue N3MEHEHUH arperaTHOro COCTOSIHUS BO BCEM JIMAIla30He TEMIEPaTyp OXJIaXKACHUs
U3[IEIHH.

74. Oxya>kAaroIye cpejibl, MpeTepreBaoie U3MEHEHHs arperaTHOr0 COCTOSHUS B CBSI3HM C UX KUIEHUEM Ha ropsideil o- BepXHOCTH
OXJIaXK/1aeMbIX H3/ETHH.

75. Bunsl aBrogedopManuu U KiaccuuKanys HICTOYHUKOB aBTo1e(hOPMUPOBAHHS IIPH TEPMUUECKOl 00padoTke.

76. ABTonedopMary monypabpUKaTOB U U3IEIIHI MO/ ICHCTBUEM BHYTPCHHUX HANPSDKEHUH U MEPHI 110 UX YMEHBIICHHIO.

77. TexHONOTHYECKUE CIIOCOOBI MaJIOIE(OPMALIMOHHOHN 3aKaJIKH B PUCIIOCOOJICHUAX U MAIMHHON 3aKaJIKH.

78. Tepmuueckast 06pabOTKa ¢ UCIIOJIL30BAHUEM JIA3EPHOTO HArpeBa, e¢ MPEHMYIIECTBA H HETOCTATKH.

79. Tepmuueckast 00paboTKa ¢ UCIOIb30BAHUEM 3JIEKTPOHHOIYYEBOTO HarpeBa, ee NPEeUMYyIeCcTBa U HeIOCTATKY.

80. HuzkotemriepaTypHas TepMOMeXaHHIecKast 00paboTKa CTaperolInX CILIaBOB (CYLIHOCTh, Ha3HAUSHHE, BIMSHNE HA CTPYKTYPY U
CBOMCTBA).

81. BricokoTemIiepaTypHas TepMOMeXaHHYecKast 00padoTKa CTapeIONIHX CIUIABOB (CYIIHOCTh, HA3HAUEHHE, BIHSHUE Ha CTPYKTYPY H
CBONCTBA).

82. HuskoremnepaTypHasi TepMOMEXaHUYeCKasi 00paboTKa CTalie, 3aKaTMBaeMbIX Ha MApTEHCHUT (CYIIHOCTh, HA3HAYCHHE, BIUSHUC
Ha CTPYKTYPY U CBOWCTBA).

83. BeicokoTemneparypHas TepMoMexaHudeckast 00padoTKa cTaiei, 3aKkaJIMBaeMbIX Ha MAPTEHCHT (CYLIHOCTh, HA3HAYCHHUE, BIUSHUE
Ha CTPYKTYPY U CBOWCTBA).

84. Tepmomexanuueckas 06paboTka craneil ¢ nedopmaryeiil Bo BpeMs IEPIUTHOTO NPEBPaIleHHs (CYIIHOCTh, Ha3HAUCHUE, BIUSHUE
Ha CTPYKTYPY U CBOWCTBA).

85. [IpenBapurenbHas TepMOMEXaHUYECKass 00paboTKa CTApEIOIIMX CILIABOB M CTAJICH, 3aKalMBaeMbIX HA MApPTEHCUT (CYLIHOCTS,
Ha—3HaYEHHeE, BIMSHHE HA CTPYKTYPY H CBOMCTBA).

86. CyIHOCTh TEPMOLMKINYECKOH 00pabOTKH U KilacCu(UKaIHs €€ BUIOB.

87. Pa3HOBHHOCTH TEPMOIUKINIECKOM 00paOOTKH CTalIeii U YyTryHOB.

88. CyImHOCTB, CXeMBI OCYLIECTBICHUS U KJIacCU(UKALM BUIOB XUMUKO-TEPMOLUKINIECKON TepMO0OOpabOTKY.

89. CymHoCTb, Knaccu(uKanys BUIOB 1 OCHOBBI TEXHOJIOTHH BOCCTAaHOBHTENBHON TEPMUUECKOH 00pabOTKH.

90. BoccranoBurenbHas TepMudeckas 00padoTka B MAlIMHOCTPOUTEIEHOM IIPOU3BOJICTBE.

5.2. TemMbl NUCbLMEHHBIX paboT

CamocrosTensHas paboTta .
OBOCHOBAHME BbIBOPA KOHCTPYKIUMOHHBIX MATEPHUAJIOB U PASPABOTKA PEXXMMOB UX TEPMUYECKOU
OBPABOTKU JIJI51 UBTOTOBJIEHUS JETAJIEM MAILIMH U OBOPYJIOBAHM S

5.3. ®oH OLIECHOYHBIX CPEICTB

DOC pacnionoxeH B pazaene «CBeneHust 06 o0pazoBarenbHON opranu3anum» noapasaen «O6pasoBanue» oduuuansHoro caifta 3I'Y
http://polaruniversity.ru/sveden/education/eduop/

Kpurepun orieHKH 3HaHWH CTYAECHTOB IPH MIPOBEICHUH TECTUPOBAHMS 10 TECTY BTOPOTO TUIIA: TECTOBOE 3alaHHE 10 AUCLUIIINHE
COJEPKUT 25 BOIPOCOB.

* OneHKa «OTIMYHO» BHICTABISIETCS PH YCIOBHHU NIPABUIILHOTO OTBETA CTyAEHTa He MeHee ueM 80 % TeCTOBBIX 3aJaHuii;

* OLleHKa «XOPOLLIO» BBICTABIIAETCS MIPH YCIIOBUM IPaBUIBHOIO OTBETA CTYICHTA HE MeHee 4ueM 60 % TeCTOBBIX 3aJaHHIA;

* OLeHKa «yA0BJIETBOPUTENBHO)» BBICTABIISIETCS MPH YCIOBUU NPABUIBHOTO OTBETA CTyJeHTa He MeHee 45 % .

KpHTepI/II/I OL€HKU OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI: TOYHOCTH onpeneneHHﬁ n HOHHTHﬁ, CTCIICHb PACKPBITHA CYIIHOCTU BOIIpOCa,
KOJIMYCCTBO MPaBUJIbHO U MMOJHOCTBIO PACKPLITHIX BOIIPOCOB!:




* O1eHKa «OTIMYHOY» CTABUTCS, €CIIM BHIMOJHEHBI BCE TPEOOBAHUS: TOYHO JAHbI ONMPEACICHHS M MOHSITHS; OJTHOCTBIO PACKPBITA
CYIHOCTH BOIIPOCA; IaHbI IPABUIIBHBIC U MOIHBIC OTBETHI Ha BCE BOIPOCHI, JIOTHYHO M3JI0XKEHA COOCTBEHHAS O3HIINS;
c(OPMYIHPOBAHBI BHIBOMBL.

* OLeHKa «XOPOIIO» — OCHOBHBIC TPEOOBAHMS BBIIIOIHEHBI, HO IIPH 3TOM JOIYIICHBI HeJ0UEThL. B 4acTHOCTH, HMEIOTCSI HETOYHOCTH
B M3JI0)KEHUH MaTepHaa; OTCYTCTBYET JIOTUUECKas IIOCICIOBATEIbHOCTh B CYXKICHUSIX; IMCIOTCSI YITyIICHHS B OTBETAX.

* O1leHKa «YIOBJIECTBOPHUTEIBHO» — HMEIOTCSI CYIIECTBEHHBIE OTCTYIUICHHUS OT TpeOOBaHMi. B 4acTHOCTH: Tema OCBelIeHa JIUIIb
YaCTUYHO; JAOIMYIICHBI (PAKTHUECKUE OIIHOKH B COAEPKAHUH OTBETOB HA BOIPOCHL;, OTCYTCTBYIOT BBIBO/IBI; OTCYTCTBYIOT IIOSICHEHHUS K
(bopMysaM, pUCYHKH.

* OLeHKa «HEYIOBICTBOPUTEIBFHO» — TEMa HE PACKPBITa, 00HAPY)KUBACTCS CYIIECTBEHHOE HEIIOHMMAHKE TPOOJICMBI; TaHbI HE
IIOJIHBIE OTBETHI MeHee ueM Ha 45% BOIpocoB.

Kputepun O1eHKH BBIIIONHEHHST KYPCOBOM pabOThI: IPABHIBHOCTD BBIOIHEHHS

OI1leHKa «OTIMYHOY» CTABUTCS, €CIIU BHIMOJHEHBI BCE TPEOOBAHUSI: TOYHO JaHbI OMPEICICHHS M MOHSITHUS; MOJTHOCTHIO PAaCKPhITa
CYI[HOCTH BOIIPOCA; IaHbI IPABUIIbHBIC, IIOJHBIC U 00OCHOBAaHHBIC OTBETHI [0 BEIOOPY MaTepHaioB U BuaaM Tepmudeckoii u  XTO
* O1eHKa «XOPOI0» — OCHOBHBIC TPEOOBAHMS BBIMIOIHEHBI, HO IIPH 3TOM JIOMYIICHBI HeMOYETHI. B 4aCTHOCTH, IMEIOTCSI HETOYHOCTH
B M3JI0KCHHH MaTepHaa; HIMEIOTCS YIIYIICHHS B OTBETAX.

* O1leHKa «YIOBJIECTBOPUTEIBHO» — HMEIOTCSI CYIIECTBEHHBIE OTCTYIUICHHUS OT TpeOOBaHMi. B 4aCTHOCTH: BONPOC OCBEILICH JIUIIh
YaCTUYHO; AOIYIICHBI (PAKTHUESCKUE OIIMOKH B COAEPKAaHUH OTBETOB Ha BOIPOCHL; OTCYTCTBYET 0OOCHOBaHHE BHIOOpA MaTepHaa

5.4. IlepeyeHb BUI0B OLIeHOYHBIX CPEACTB

6. YHAEBHO-METO/JMYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOPBI, COCTaBUTENIN 3arnaBue, pa3MelleHHe WznarensctBo, rox | Konud-Bo

JI1.1 |Comnues FO.I1., MarepuanoBeieHue: yueOHUK /IS By30B CII6.: Xumuznar, 35
Ipsixun E.N. 2004

JI1.2  |Jaxtuu FO.M., MarepuanoBenenue: qomymeHo ['oc. KOMUTETOM 11O M.: Anpsiac, 2013 50
JleontpeBa B.IL HApOJHOMY 00pa30BaHUIO B KAUeCTBE yueOHUKA JUISI BTY30B

JI1.3 |monm pen. FO.T'. MapodvHHK cTanei u CIIaBOB M.: laHOBaInimoHHoE 10
JparyHosa, MalIMHOCTPOECHHE,
A.C.3y0ueHKo; cocT. 2016

Hparynos 10.I",, A.
3y6uenko, FO.B.
Kammupckuii u ap.

6.1.2. JlonoHuTeIbHAS IUTEPATYPa

ABTOpBI, COCTABUTEIH 3arnaBue, pa3MeIeHHe WznarensctBo, rox | Komuy-Bo
JI2.1 |Mos6epr P.K. Marepuanosenenue: yued.mocodue Jyis TeXH. By30B M.: Beicm. 1K., 56
1991
J12.2 |Toponumuenko B.U. [ u [Marepuanosenenue: [IpakTukym: is By30B M.: 11
ap.] VHUBEpCHTETCKASA

kuura, Jloroc, 2006

JI2.3  |Konecos C.H., Konecos [MaTepuanoBeaeHue 1 TEXHOIOTUS KOHCTPYKIIMOHHBIX M.: Bercu. k., 1
n.C. MaTepHaJoB: y4eOHHK JUIs By30B 2007

J12.4 |Hopunsckuii uagyctp. |Knaccudukanns, MmapkupoBka u cBoicTBa 1iBeTHbIX MeTauioB  |Hopunsck: HUU, 28
UH-T; cocT. ASL. U CIUIABOB: METOJ. YKa3aHHs K IPAKTUUECKUM paboTaM 2010
Capacganosa

JI2.5 |KoncrantunoB E.I'. MarepuanoBeeHue: 1ad0paTOPHbII IPAKTUKYM Hopunscek, 1998 4

JI2.6 |Capadanosa A S MartepuanoBeeHle U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX Hopunsck, 1999 31

MatepuajoB: JlabopaT. mpakTUKyM




ABTOpBI, COCTABUTEIH 3arnaBue, pa3MeIeHHEe W3parensctBo, o | Kommu-Bo
JI2.7 |Jdpuu M.X., Mockanes |TexHOJIOrUs KOHCTPYKLIMOHHBIX MaT€PUAIOB U M.: BeIci. mk., 47
M.A. MaTepHalioBeZIeHHe: YUeOHHK 111 HEMAIIMHOCTPOMT. CIIEIl. 1990
BY30B
J12.8 |Boroayxor C.U., Ko3uk [MarepuanoBenenue: pexkomennosano ®I'60Y BIIO M.: 20
E.C. "MockoBckuii roc. TexHonor. yH-T "CTAHKHMH" B kauectBe  |MamuHoCcTpoeHue,
yueOHHKa JIJIs CTYJICHTOB BY30B 2015
6.1.3. MeTtonnueckue pa3pabdoTku
ABTOpBI, COCTABUTEIH 3arnaBue, pa3MeIeHHEe W3narensctBo, o | Kommu-Bo
JI3.1 |Temnep I0.A., MarepuanoBeneHue: Yued. mocodue aisi By30B M.: Metamnyprus, 35
Paxmrant A.T. 1989
JI3.2 |cocr. MarepuasnoBezieHue. Beioop MaTepHaaoB 1 pe:KUMOB Hopwuisck, 2001 4
E.I' ' KOHCTaHTHHOB; 00paboTKH, 00eCIEYHBAIONIHX MOTYICHHE ONTUMATbHBIX
Hopunsckuit mHAYCTp. |9KCIUTyaTalIMOHHBIX CBOMCTB J€TAlEH: METO/I. YKa3aHUS K
HH-T MIPaKTU4eCcKOi paboTe /i cTyneHToB  cren. 170900
JI3.3 |Hopunbckuii unnycrp. |MarepuanoBenenue. Teopus U TEXHOJIOTUS TEPMUUECKON U Hopunsck, 2006 6
HH-T; COCT. XUMHKO-TEpMHYIECKON 0OpaOOTKH: METOIMIECKUE YKa3aHUs K
A..Capadanosa CaMOCTOSITENBHON paboTe
JI3.4 |Konaues b.A., Enarun  |[MeraiuoBeeHre U TepMuieckas 00paboTKa IBETHBIX M.: MUCHUC, 2005 8
B.1., JIuBanos B.A. METAJUIOB U CILJIABOB: YYeOHHK IS BYy30B
JI3.5 |Hopunbckuit uanyctp. |Knaccudukarnus u MapkupoBKa YyT'yHOB U YIIIEPOJUCTBIX Hopunsck: HUHY, 8
HH-T; cocT. A.5. CTaJeli: MeTO/I. YKa3aHHsI K PAaKTHUYECKUM paboTam 2007
Capacganosa
JI3.6 |Hopunbckuii uaayctp. |Kmaccudukaius, MapkupoBKa U CBOMCTBA JIETUPOBAHHBIX Hopunsck: HUU, 49
uH-T; cocT. CapadaHoBa |KOHCTPYKIIMOHHBIX CTAJICH: METOJl. YKa3aHUS K IPaKT. 2011
A. S paboTtam
JI3.7 |Koucrantunos E.I'. MerauioBeeHue U TepMuyeckas oopabdotka: Jlaboparopuslit  |Hopuibck, 1994 37
MIPaKTHKYM
JI3.8 |Ap3zamacos b.H., MarepuasnoBeieHue: y4eOHUK JIJIsl BTY30B M.: 40
Cupnopun N.H., MammuHocTpoeHue,
Kocomnamos I'.®. 1986
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOH ceTH ""UHTepHeT"
31  [\nii-ftp\Education ~ S:\Kadenpa TM u O
32 |Hayuno-texHuueckuii xypHan "Bonpocsl MaTepuanoseaenus”  HayuHo-TexHuueckuit xypHal «Bonpocst
MaTepuanoBeaeHus» https://elibrary.ru/title_about.asp?id=37686
23 |Jlabopatopusie pabotel  S:\Kageapa TM u O\Marepuanosenenne\Matepuanosenenre 1t CM MM\VJlaGopatopHsie
pabotel MeTasioBenieHue
34  |lIpaktudeckue padotel  S:\Kadeapa TM u O\Marepuanosenenne\Marepuanosenetue 1t CM MM\ Ipakrudeckue
paboTsr
6.3.1 Ilepeyens mporpaMMHOro obecrne4eHust
6.3.2 Tlepeyenb HHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1|HayuHo-TexHnueckuii xypHan «MarepuanoBegenue» http://www.nait.ru/journals/index.php?p_journal id=2
6.3.2.2|Hayunas uadpopmaimonnas 6ubnmorek. XKypuan "Marepuanosenenue” elibrary.ru/title_about.asp?id=7878
6.3.2.3|Hayunast uapopmaimonHast 6u0IMoTeK.
6.3.2.4|Kypnan "MarepuaioBeieHue U TepMIYecKas 00paboTKa METaIOB
6.3.2.5|Hayuyno-TexHnueckuii sxypHan «Borpocel MmarepuanoBenenus» https://elibrary.ru/title_about.asp?id=37686
6.3.2.6|«eLIBRARY.RU» OO0 «PYH3b»: JoroBop NeSU-16-05/2015r. ot 06.05.2015T.
6.3.2.7|Hayuno-rexHuueckuii sxypHai «Bompocsl MmarepranoBenenus» http://www.crism-prometey.ru/science/editions/
6.3.2.8
6.3.2.9|1upopmanimoHHbIe pECYpPChI:
6.3.2.10|OnexTpoHHbIe pecypchl m3aarenbsceTBa «Elsevier»: Scopus, ScinceDirect, FreedoomCollection: CornacHo cornameHunio o
CO3JJaHUH
6.3.2.11|{udopmMalimoHHO-CIIPaBOYHBIH MOPTAJI 10 METAUTYPIHU M JTUTEHHOMY MPOU3BOACTBY http://metalurgu.ru/opisanie-
tehnologicheskih-protsessov-litya/
6.3.2.12|LlenTpansubiii Metaiutndeckuii mopran P@ http://metallicheckiy-portal.ru/marki_metallov




6.3.2.13|NndopmanroHHO-cpaBouHbIi HopTan MapouHuk crajeii u cruiaBos http://www.splav-kharkov.com/choose_type.php

6.3.2.14|NudopmarmonHsli mpoekT Materiology.info http://materiology.info/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIST)

7.1|Kommerotep  (Intel Core 2 Duo E6550 2.33GHz, 1I'6 O3V, HDD 500 I'6.

7.2|TIpoexTop Epson EB-485Wi ¢ HHTEepaKTHBHBIM SKPaHOM.

7.3|MuKpoCKOIbl MeTaIOrpauuecKie HHBEPTUPOBaHHbIe arperaTHbie JlTaboMer-U ¢ cucTeMoi BU3yau3aliy 1
KOMIUIEKTaM MUKPOLILUIU(OB - 3 mT.

7.4|Muxkpockonsl Merayuorpapudeckue MUM-7 — 4 ., MMII-4 (1 mt.).

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

7.6(JIymer Bpuaens - 6 wT.

7.7|Habopsl MUKpOILTH(OB CILIABOB.

7.8 YueOHbBIC KHHO(DUIBMBL

7.9|YueOHble Ipe3eHTAIMN.

7.10{Harpesarensubie neun CHOJI (3 mir.).

7.11|MasTaukossle kompsl 1TK-30, KM-0,5.

7.12

8. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIUXCA 110 OCBOEHUIO JUCHUIIVIMHBI (MOY JIS)

S:\Kadenpa TM u O
Kypcosas pa60Te}' OBOCHOBAHMUE BBIBOPA KOHCTPYKHI/IOHH\[)IX MATEPHUAJIOB U PASPABOTKA PEXXMMOB X
TEPMUYECKOU OBPABOTKU JJI UBT'OTOBJIEHU S JETAJIEU MAILIMH U OBOPYJOBAHU S

METOJIMYECKUE YKA3AHMS BBITIOJIHEHUIO KYPCOBOI PABOTBI

BelnonHeHre 3a1aHu# peycMaTpruBaeT 000OCHOBAHHBIN BBIOOP MaTepuaia U ero 00pabOTKH, B HAUOOJIICH CTeIICHH
00€eCIeuNBaIONINX IKCIUTYaTAMOHHYIO HaJIe)KHOCTh U JIOJITOBEYHOCTh JACTANCH M KOHCTPYKIHUIT TEXHOIOIHIECKOoro obopyaosanus. B
3a1aHuAX CHOPMYITHPOBAHBI XapaKTEPHBIE CBONCTBA U SKCILTyaTAlIOHHBIE YCIOBHUS KOHKPETHBIX JeTallel, UCIIOIb3YEMBIX IPH
M3TOTOBJICHHUH JieTajieil 000pya0BaHHS METAJUTyPIHYSCKUX 3aBOJIOB.

Jns penieHus 3a1a4 HEOOXOJMO:

- IpOAHAJIM3UPOBATh YCIOBUS PAabOTHI AeTaieil (Harpy3ka U XxapakTep ee MPUI0KSHHUs, TeMIepaTypa ¥ T.1.), 4TO HO3BOJISET
OTIPEIeIUTh CBOMCTBO (IPYIITY CBOWCTB), 00€CIEYHBAIOIINX SKCIUTYyaTAlHOHHYIO HaJe)KHOCTh U JONTOBEYHOCTh KOHKPETHOM 3aa4H;
- yKa3aTh BO3MO>KHbIE BH/IbI BHIXOJa U3 CTPOS WM Pa3pylLlIeHUH aeTaneil, ux Haubosee BEpOSTHbIC IPUUNHBI,

- IPOaHAJIM3UPOBATH METOIBI H3TOTOBJICHHUS IeTau (JINThE, KOBKA, IITAMIIOBKA, CBapKa, pe3aHue) C YIETOM TEXHOJIOTHIECKIX
CBOMCTB npeajiaracMbIX MaTepruaioB;

- U3 MpeyIaraeéMbIX MaTepHajIoB BEIOpATh €AMHCTBEHHO MIPUEMIIEMBII U oOecTieunBaronInil TpeOyeMble CBOWCTBa, 000CHOBAB CBOM
Bb160p CpaBHHTeﬂbHOﬁ ouex—u(oi/i MEXaHUYCCKUX, TEXHOJOI'MICCKUX U IKCIIITyaTallMOHHBIX CBOMCTB BCEX MaTepualios,
NPEe/IOKEHHBIX B 3aa4¢;

- yKa3aTb IPYIIy BEIOPAHHOTO MaTepuala Mo Ha3HAYCHUIO (KOHCTPYKIIMOHHBIE, OOIIET0 WK CIEMATIN3UPOBAHHOIO HA3HAYCHUS,
WHCTPYMEHTAIIbHBIE HIIH CTAJIU CO CHEeHaTbHBIMH (DHM3MIECKUMH HIIM SKCILUTyaTallIOHHBIME CBOHCTBAMH), OXapaKTePH30BaTh
OCHOBHBIE TPeOOBaHMS, IPEABBIIEMBIE K JAHHOH IPyIIIe CBOUCTB;

- IPUBECTH XUMHYECKHH COCTAB BEIOPAaHHOTO MaTepHala, yKa3aTh CBOHCTBA B HICXOJHOM COCTOSTHUH (COCTOSIHMH TIOCTaBKH) H TIOCIIE
IIPUMEHEHUs! YIIpouHsouel 00paboTky (B TOTOBOM U3/EIHN);

- IPEIUIOKUTh B 00OCHOBATH (B CITydae HEOOXOAMMOCTH) PEXKUMBI TEPMIYECKON, XHMHUKO-TEPMUUECKOH 00pabOTKHU MIIN HAKIIIIA,
CHOCO6CTBy}OHH/IX JOCTHXKCHHUIO ONITUMAJIBHBIX 3KCIIITyaTallMOHHBIX CBOMCTB Mmarepuala,

- OXapaxkTeprU30BaTh BJIUAHUEC JICTUPYIOIINX 3JICMEHTOB B O6CCHC‘{CHI/II/I CIICIHUAJIBHBIX U MEXaHUYCCKUX CBOMCTB CTaJld WJIM CIUIaBa U
Ha MpeBpaIeHus B TIPOLECCEe TEPMUIECKOH 00paboTKu




MuHHCTEpPCTBO HAYKH U BbICcLIero oopa3osanusi 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:

O1eHOYHBIC MaTePUAITbI IO JUCIUILTHHE PACCMOTPEHBI M 0JJ00OpEHBI Ha 3aceaHUN
kadenpsl, mporokost Ne 2 ot 07.05.2025 r.

3aBenyrouuii kapeapoi




@DOHJ OIECHOYHBIX CPEACTB TO AWCHMIUIMHE MarepuanoBeqeHue Ui TeKyIei/
MIPOMEXKYTOUHOM aTTecTanuu pa3paboTaH B COOTBETCTBUU ¢ DenepalibHbIM IOCyAapCTBEHHBIM
00pa3oBaTeNIbHBIM CTaHJAPTOM BBICHIETO O0pa30BaHHs IO CICHHATBHOCTH | HANpaBJICHUIO
noaroroBku 23.03.02 HazeMHble TpaHCHOPTHO-TEXHOJIOTMYECKHE KOMIUIEKCHl Ha OCHOBE
Paboueli nmporpamMmel aucHUIUIMHBL MatepuanoBeeHle, YTBEPKACHHON PEIIEHUEM YYEHOTO
coeta oT 07.05.2025 r., Ilonoxenuss o QopmupoBanuun DoHAA OICHOYHBIX CPEICTB IO
muciuminie  (POC), IlonoxeHuss 0 MNPOBENEHUU TEKYIIETO KOHTPOJISl YCIEBAEMOCTH H
MIPOMEKYTOUHOH arTectanuu oOyuaromuxcs 3I'Y, IlonoxkeHus o rocymapCTBEHHOM HTOTOBOM
arrectannu (I'MIA) BBITYyCKHUKOB 1O 00pa3oBaTeIbHBIM IPOTrpaMMaM BBICIIEI0 00pa3oBaHUs B
3I'Y um. H.M. ®enopoBckoro.

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

Tabnuma 1. KomnereHuy 1 MHIUKATOPBI UX JOCTHIKEHUS

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHLIM I/IHI[I/IKaTOpBI JOCTHIXKCHUA

OIIK-1 Cnocoben npuMensTh|OIIK-1.3 CrnocoGeH mnpUMEHATH OOIIEUHKEHEPHBIE
€CTECTBCHHOHAYYHBIC Y [3HaHUS B MPOPECCHOHATBHOMN e TSIIbHOCTH
OOIICWH)KCHEPHbIC ~ 3HAHHS, METOJIbI

MaTEeMaTHYECKOTO aHamm3a u

MOJICIIUPOBaHMsI B MPOGECCHOHATBLHON

JIeSTSIIbHOCTH

OIIK-3 Cnocoben B cdepe cBoeii|OIIK-3.1 CriocoGeH ocyIiecTBIsATh BEHIOOP MaTepuaioB
npodeccCuOHaATBLHON JeSITeTLHOCTH | TSI W3JIEAA  Pa3IUIHOTO Ha3HAYCHUS B

POBOJUTh M3MEPEHHUsS U HAONIOJCHMUS,
o0OpabaTbIBaTh u MIPE/ICTaBIATh

HpO(l)CCCHOH&HBHOI’I JACATCIIBHOCTH HAa OCHOBC aHalln3a
OKCIICPUMCHTAJIBHBIX JaHHBIX C YUeTOM

DKCIIEPUMEHTAIbHBIE JaHHbIE "
pE3VIbTATHI UCIILITAHUMN

HKCIUTYaTallMOHHBIX TpeOOBaHUI

Tabnuua 2. ITacnopT hoHa OLIEHOUYHBIX CPEACTB

Kox OueHouHbIe CpeaCcTBa OmueHoYHEIE CPENCTBA
L p— pe3ynbTaTta TCKYILICH aTTCCTALlUHU NPOMEIKYTOYHOU aTTECTAlluH
Ne i/ (TEMLI)I;YHCHHHEHHH 00y4eHus mo
qwctumnne/ | HaUMEHOBaHK Dopua Haumenosanu Gopma
MOTYJTIO € e
4 cemecTp

2. TunoBble KOHTPOJIbHBbIE 3aJaHUS WJIH HHbIe MATepHAJbl, HEOOXOAUMBIE [JIsl
OLICHKW 3HAHWH, YMEHHH, HABBIKOB M (WJIH) ONBITA JAEATEJbHOCTH, XapaKTepHu3yloume
npouecc GopMUPOBAHNS KOMIIETEHLIMI B X0/1e 0CBOeHHSs1 00pa30BaTeIbHOI IPOrpaMMBbl.

2.1. 3apaHus 1J1s1 TEKYIero KOHTPOJIs yCIeBaeMOCTH

Bormpocs! i1 TOATOTOBKY K DK3aMEHY.

1. 3naueHue Kypca B HMH)KEHEpPHOH mNoArotoBke. Poib MaTepuaraoB B COBpPEMEHHOM
texHuke. Knaccupukanus MeTaJuindeckux 1 HeMEeTaJUIMYECKUX MaTepHallOB.

2. ATOMHO-KPHCTAJUTMYECKOE CTPOCHUE METAIIOB. THITBI KPUCTAUTUIECKUX PEIIETOK, HX
napametpsl. Kpucramiorpaduueckoe 0003HaueHHE aTOMHBIX TUIOCKOCTEH U HANpsKEHUH.




3. AHm30TpOMHSs, CBOWCTBO MeTaIIOB. [lomuMophHbIE U MAaTHUTHEIE TPEBPAIICHHSI B METaJUIAX.

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

5.  Kpucrammmzauuss  KMIKMX ~ METalioB.  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
BA3KOCTb, XJIQJJHOJIOMKOCTb.

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 CILJIABOB. 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. BiisiHHEe TETHPYIONTUX JIEMEHTOB Ha CBOMCTBA CILJIABOB XKele3a, (pas3wl, 00pasyeMble
JIETUPYIOIIMMHU AJIEMEHTAMHU — TBEPAbIE PACTBOPHI, KapOuapl, HHTEpMeTALTUABL. CTpYKTYpHbIE
KJIACChI JIETUPYIOIINX CTajJeH B YCIOBUSAX PAaBHOBECHSI U OXJIAXK/IEHUS Ha BO3/1yX€.



27. Knaccuukanus, CBOMCTBa W Ha3HAu€HHs YYT'YHOB. BiHsHME NMOCTOSHHBIX MpUMeced Ha
CBOICTBA UYT'YHOB.

28. CaoiicTBa, IpeBpallleHHE CTalu MpH HarpeBe. Poct 3epHa ayctenurta. BrusiHue
pasMepa Ha MEXaHMYECKHME U TEXHOJOIMYECKHE CBOWCTBA CTajM. BinsHue serupyroumx
3JIEMEHTOB Ha POCT 3€pHA ayCTEeHUTA. BiusHUe pa3mepa HA MEXaHUYECKUE U TEXHOJOTUYECKHE
CBOMCTBA CTalU. BiusHue nerupyromux 31€MeHTOB Ha POCT 3€pHa ayCTEHUTA.

29. IlpeBpaiieHuss NEPEOXJIAXKIEHHOTO ayCTeHUTa. JluarpaMMmbl H30METPHUYECKOTO
pacriaga IepeoxJIaxJEeHHOro aycreHuta. IlepauTHoe mpeBpalleHHE, MPOMEXKYTOUHOE
IIpeBpalleHNEe, MAPTEHCUTHOE IIPEBPALLEHHUE: TPOJYKTHI pacraia ayCTeHUTA U UX CBOMCTBA.

30. IlpeBpamieHue mnpu HarpeBe 3aKkaleHHOM cranu. BrausHue Temmeparypel u
NPOM3BOIUTENFHOCTH HAarpeBa Ha CTpOEHHME M cBoWcTBa craimu. OOpaTHas u HeoOpaTumas
OTITyCKHasA XpynKocTb. CTpoeHHE CTaIH.

31. O6miast XapaKTepUCTHKA IMPOIIECCOB TEPMUIECKOM 00paboTKu cTaimu. OTKHT IIEPBOTO
pozna. Oxur Broporo pozxa. Hopmanuzanus.

32. 3akalika cTanu: BEIOOp TeMIepaTyphl 3aKalKy U 3aKaTOYHBIX Cpell. 3aKaIMBaeMOCTh
CTainu U (HaKkTOpHl, BIUAIOIINE HAa Hee. BiMsHue Jerupyromux 3JIeMEeHTOB Ha IPOKAINBAaeMOCTh
ctanmi. CriocoObl 3aKajKH.

33. Ornyck ctanu. Buzpl n Ha3HaueHus oTiycka. TexHoIorus npoBeJeHUs OTIIyCKa.

34. Tepmuueckass 00pabOTKa CTaqu: CYIIHOCTb, PAa3HOBUAHOCTh M XapaKTEPUCTHKA
TMO.

35. ®dusnueckue 0OCHOBBI XMMHUKO-TEPMHUECKON 00paboTKu. CBSA3b MEXKAY JUarpaMMoi
COCTOSIHUS U CTPYKTYpOi T (y3HOHHOTO CIIOS.

36. LlemenTtanusa. MexaHusM o0Opa30BaHUSI LEMEHTOBAHHOTO CIIOSI U €r0 CBOWCTBA.
Pa3zHOBHIHOCTH IleMEHTalMU: B TBEPJOM KapOropu3aTrope, ra3oBas leMeHTauus. Tepmuueckas
o0paboTka mocie nementanuu. O01acTh MPUMEHEHHUS.

37. AsotupoBanue, (asbl, oOpaszyromuecs B a30TUPOBAHHOM cioe. PasHOBHIHOCTH
a30TUPOBAHUS: Ta30BOE a30TUPOBAHUE, HOHHOE a30TUPOBAHHUE, a30TUPOBAHUE B )KUJIKUX Cpelax.
TexHomorus 1 00J1aCTh NPUMEHEHHUS.

38. llmanmpoBanue cramu. Buabl muanupoBaHus. TexHOJOTHs, CBOWCTBA, 00JacTh
NPUMEHEHHS.

39. Cymmuoctp  muddy3noHHOW  MeTauM3amud.  MeXaHW3MBl — HACBIIICHHUS
MOBEPXHOCTHOrO  cjog  MeTainamu.  PasHoBuaHocTH U Y3MOHHOH — MeTauIM3aluu
(XpoMHpOBaHUE, ATTUTUPOBAHUE), 00JIACTU IPUMEHEHHUS.

40. IToBepXHOCTHAas 3aKaJKa, €e BUABI U 00JaCTU IPUMEHEHHMS.

41. Metonpl TOBEPXHOCTHOTO YIPOUYHEHHUs: ApoOecTpyitHas oOpaboTka, oOpaboTKa
pOJIMKaMH U T.J1. BiusHue moBepXHOCTHOTO HAaKJIeNa Ha Ipees BBIHOCIUBOCTH.

42. KOHCTpYKIIMOHHBIE CTalH, TpeOOBaHWs, NpPEAbABIseMble K HUM. JlermpoBaHHBIE
KOHCTPYKLIMOHHBIE CTaJld, MX MAapKUPOBKA, aBTOMATHbIC, IIEMEHTHUpPYEMbIE, YIydlllaeMble,
peccopHO-TIPYKUHHbBIE, IIAPUKOMOAIINITHUKOBBIE, UX TEpMUUYECKasi 00paboTKa.

43. BbICOKONpPOYHBIE MapTEHCUTHO-CTApEIOIINe KOHCTPYKIIMOHHBIE CTalH, MX
TepMuueckas o00paboTka. M3HOcocToiikue BBICOKOMapraHIEBble CTajdd, HMX TepMUYECcKas
obpaboTka.

44. BpICOKOJETHPOBAHHbIE KOHCTPYKIIMOHHBIE KOPPO3MOHHOCTOMKHE cTanu. Bumabl
Koppo3ud. OCHOBHBIE NPUHIMIBI CO3JAHHMS HEP)KABEIOIIMX CTajei. XapaKTepuCTHKa
XPOMHUCTBIX U XPOMOHHKEJIEBBIX HEPYKABEIOLIUX CTaJIEH.

45. YKapocroiikue KOHCTpYKIIMOHHBIE cTau. ['a3oBast koppo3usi. OCHOBHbIE PUHIUITBI
CO3/IaHMS )KAPOCTOMKHUX CTAJICH.

46. KoHCTpYKLIMOHHBIE XKapocToiikue cTaimu. JKapompodyHOCTb, MYTH €€ MOBBIIICHUS.
Cranu nmepiauTHOTO MAapTEHCUTHOIO, MApTEHCUTHO-(QEPPUTHOIO M ayCTEHHUTHOIO KJaccoB (C
KapOUIHBIM U HHTEPMETAUTUAHBIM YIUIOTHEHHUEM ).



47. HcTpyMeHTallbHBIE CTaldM U cIulaBbl. Knaccugukamus 1 MapKHUpOBKa MHCTPYMEHTAIBHBIX
craneid. Cranyd HETEMJIOCTOMKHE, TMOJYTEeIUIOCTOMKHE ¢ TEIUIOCTOMKHE Il  PEXKYIIETro
UHCTPYMEHTA, UX TepMUUecKas oopadorka. CTamu A1 U3MEPUTEIHHOTO HHCTPYMEHTA.

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 MOPOUIKOBON METAJUTYpIHU: TBEPIBIEC CILIABHI,
KOHCTPYKIIMOHHBIE, TOPOIIKOBBIE MATEPUAJIBI.

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(GPUKIIMOHHBIE CIUIaBbl 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.

Bonpocs! anst npoBeneHust KOHTPOJIS 3HaHUH 1Mo TeMe Tepmudeckas 1 XTO MeTannoB 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 WU cIUlaBax (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 KpPUCTAIIM3ALMHU, 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 KMHETUKA MpeBpallieHns GeppUTOLIEMEHTUTHBIX CMECEH B AyCTEHHUT.



BrusiHue nerupyomux 3IeMEeHTOB Ha MpoIiece 00pa3oBaHUs ayCTEHUTA ITPH HATPEBE.

12. 3aKOHOMEPHOCTH POCTa ayCTEHUTHOTO 3epHa MpH Harpese. [leperpeB m mepexor
CTaJIeH.

13. HavanbsHoe, HacIeICTBEHHOE U JCHCTBUTEIILHOE 36pHO aycTeHUTa. MEeTOIbI OLICHKU
CKJIOHHOCTH CTaJIel K pOCTY 3epHa.

14. MexaHu3M M KHHETHKAa MEPIUTHOTO MpeBpaiieHus. DakTopsl, Onpeaessionme
MEXIUTACTHHOYHOE PACCTOSIHHE B IEPJIUTE U pa3Mep MEPIIUTHBIX KOJOHUH.

15. MexaHu3M M KWHETHKAa MEPIMTHOrO mpeBpaimeHus. OCOOCHHOCTH TEPIUTHOTO
MIPEBPAICHHSI B JIOOBTCKTOUTHBIX U 3a3B-TEKTOUTHBIX YTICPOAUCTHIX CTATISAX.

16. MexaHu3M © KHHETHKA TICPJIUTHOTO TPEBpAlICHUs. BiHsSHUE JIErHPYIOUIHX
AJIEMEHTOB Ha IMEPIIMTHOE IPEBPAICHHE ayCTEHUTA.

17. TlonHblii 1 HENOJHBIN OTKUT CTAJEH.

18. M3orepMuyeckuii u cheponau3upyIOMUil OTKHUT CTAJICH.

19. Oxur u HopMaIU3aus CTaICH.

20. ITarenTHpoOBaHKE CTANICH.

21. Pa3HOBMJHOCTM OTXKHMra M HOpPMAlM3allUsl YYryHOB (CYIIHOCTh, Ha3HA4YCHUE H
00J1acTH MPUMEHEHUS ).

22. Pa3HOBHHOCTH OTXHra I[BETHBIX METAJJIOB M CILIABOB (CYIIHOCTh, HA3HAUCHHUE W
00J1acTH MPUMEHEHUS ).

23. 3akanka cruiaBoB 6e3 moauMop(hHOTo mpeBpaieHus (Ha3HaueHue, YCIOBUS HarpeBa
Y OXJIQXKICHUS, BIUSTHUE HA CBOMCTBA).

24. OcoOEeHHOCTH MapPTEHCUTHOTO MIPEBPALICHUS B YIIIEPOAUCTBIX CTAIISAX.

25. OCHOBBI TEPMOJIMHAMUKH MapTEHCUTHOTO TIPEBPAIIICHUS.

26. TemniepaTypa Hauajia MApTEHCUTHOTO TIpeBpaineHus. OOpaTuMOCTh MApPTEHCHUTHOTO
MIPEBPAITCHHSI.

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

28. MexaHu3M MapTEHCUTHOTO TMPEBPAIllEHUs: KPUCTANIOTEOMETPHUSl TEePECTPOUKHU
pENIeTKH ayCTCHHUTA B PEIIETKY MapTEHCUTA, IOTIOTHATEIbHAS Je(opMarus Mpu MapTEHCUTHOM
MpPEeBpAICHHH.

29. MHuUKpPOCTPpYKTypa U CYOCTPYKTypa CIUIaBOB, 3aKaJCHHBIX Ha MAapTCHCHT.
Oco0eHHOCTH CTPOCHHUS TUTACTUHYATOTO MAPTEHCUTA.

30. MHuKpOCTpYKTypa U CYOCTPYKTypa CIUIaBOB, 3aKaJCHHBIX Ha MAapTCHCHT.
Oco0eHHOCTH CTPOCHHUSI PEEYHOT0 MapTEHCHUTA.

31. [IpyunHBI U3MEHEHUS MEXaHUYECKUX CBOWCTB CIIAaBOB MTPH 3aKaJIKe Ha MAPTCHCHT.

32. Kunetrka u MexaHu3M OeifHUTHOTO mpeBpaiieHus. CTpoeHHe U CBONCTBA BEPXHETO U
HUDKHET0 OCHHHUTOB.

33. 3akanuBaeMOCTh U MPOKATUBAEMOCTH CTaJICH.

34. Buzibl 1 pa3HOBUIHOCTH TIPOIECCOB 3aKAITKH M3CINI B MAIITMHOCTPOCHHH.

35. [lonHas 1 HeMOTHAs 3aKallka CTalei.

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

37. N3oTepMuyeckast 3aKajka cTalei.

38. 3akainka crayei ¢ 00pabOTKOM X0JI0I0M.

39. IloBepxHOCTHAs 3aKajIKa CTaJICH.

40. V3MeHeHWE CTPYKTYpBl 3aKaJCHHBIX YIJIEPOJUCTBIX CTa-JIed TIpU Harpese.
Oco0eHHOCTH MUKPOCTPYKTYPHI U CBOMCTBA OT-MYIIEHHOTO MapTeHCUTa, TPOOCTUTA U COpOUTa
OTITyCKa.

41. BniusiHUE NETHPYIOMIUX SJIEMEHTOB Ha CTPYKTYPHBIE H3MEHEHHUSI TIPU OTITYCKE CTaJICH.

42. Pa3HOBHIHOCTH OTITyCKa CTaJICH.

43. Oco0eHHOCTH W3MEHEHUS MHUKPOCTPYKTYPBI M CBOWCTB JIETUPOBAHHBIX CTajlei Mpu
OTITyCKe. SIBIICHHE BTOPUYHOTO TBEPACHHUS JICTUPOBAHHBIX CTAJICH.



44, HeoOpatumas M oOpaTtuMasi OTIIYCKHasi XPYNKOCTh CTayel (CYHUIHOCTb, IPUYMHBI U MEpPbI
MIPEIOTBPAIICHUS ).

49. TlpuunHBI W3MEHEHUS MEXaHWYECKHX CBOWCTB CIUIaBOB IMPH CTapeHUU. BrusHue
IPOJOJDKUTEIBHOCTH M TEMIIEPATyPhl CTaPEHUS.

50. EcrecTBeHHOE M MCKYCCTBEHHOE CTapeHHe. Pa3HOBHIHOCTH HCKYCCTBEHHOTO
CTapEeHMUS.

51. ®U3UKO-XUMHUYECKHE OCHOBBI IPOLIECCOB MOIy4eHUs AU(PPY3UOHHBIX CIOEB.

52. DnemMeHTapHbIe CTaJAUH MPOIecCOB MUDPY3HOHHOTO OOOTaIEHUS TTOBEPXHOCTHBIX
CJI0eB. 3aKOHOMEPHOCTH 00pa3oBaHus 0AHO(a3HBIX AU Y3HOHHBIX 30H.

53. DiemMeHTapHbIC CTaJAUH MPOIecCOB MUDPY3HOHHOTO OOOTaIEHUS TTOBEPXHOCTHBIX
cJI0eB. 3aKOHOMEPHOCTH 00pa30BaHusi MHOTO(a3HbIX 1M (Y3HOHHBIX 30H.

54. LlemeHTanus CTajaei B TBEPIOM KapOOpHU3aTOpe U KUAKOCTHAS LIeMEHTalHs (OCHOBBI
TEXHOJIOTUH, COCTaB, CTPOCHHE M CBOWCTBA HAYTJICPOKEHHBIX CIIOEB).

55. I'a30Bas LemMeHTanus cTajeil (OCHOBBI TEXHOJOIMM, COCTaB, CTPOCHHE M CBOMCTBA
HAYTJIEPO’KEHHBIX CIIOEB).

56. AzotupoBaHue cTajieil (OCHOBBI TE€XHOJIOTMM M Pa3HOBHUIHOCTH IpOIlecca, COCTaB,
CTPOCHHE U CBOICTBA a30THPOBAHHBIX CJIOEB).

57. lumanupoBaHue crajneid (OCHOBBI TEXHOJIOTMH, COCTaB, CTPOEHHE U CBOWCTBA
T PYy3MOHHBIX CIIOEB).

58. HutpouemenTauus craneil (OCHOBBI TEXHOJIOTMH, COCTaB, CTPOEHHE U CBONCTBA
T PYy3MOHHBIX CIIOEB).

59. bopupoBanue craneil (OCHOBBI TEXHOJOIMH, COCTaB, CTPOEHHE U CBOWCTBA
OOpUPOBAHHBIX CJIOEB).

60. CwmmnupoBaHue cTajgeil (OCHOBBI TEXHOJIOTHMHM, COCTaB, CTPOCHHE M CBONCTBA
CHWJIMLIUPOBAHHBIX CJIOEB).

61. AnutupoBaHue cTajell (OCHOBBI TEXHOJOIMM, COCTaB, CTPOCHHE M CBOMICTBa
AIUTUPOBAHHBIX CJIOEB).

62. XpomupoBaHue craneidl (OCHOBBI TEXHOJOIMM, COCTaB, CTPOEHHE U CBOMCTBa
XPOMHUPOBAHHBIX CJIOEB).

63. ILluHkoBaHue cranell (OCHOBBI TEXHOJOIMM, COCTaB, CTPOEHHE M CBOHCTBA
[IMHKOBAHHBIX CJIOEB).

64. O6mue 3a1a9u U MECTO TEPMHUUECKOI 00pabOTKH B TPOU3BOICTBEHHOM IpOIIecCe.

65. CriocoObI HarpeBa u3Ienii MPH TEPMHUUECKOI 00paboTKe.

66. PaGoune cpepl UIs HArpeBa U3J1eNUN IPH TEPMUUECKOM 00paboTKe.

67. Tepmuueckast 00pabOTKa C UCIIOJIb30BAaHHEM JICKTPOHATPEBa.

68. [IpreMbl U MeTO/bl MPETOTBPALLICHHUS] OKUCIEHUS U 00€3yTIIepOKUBAHNS CTATBHBIX
W3JIeIUN U TEPMUYECKON 00paboTKe.

69. Kiaccudukanus KOHTPOJUPYEMBIX aTMOcdep, MPUMEHSIEMbIX HpU TEPMHUUECKOM
o0paboTke, 1 TpeOOBaHMUS, PEIBIBIIIEMBIE K KOHTPOIHPYEMBIM aTMochepam.

70. [IpyHIMOBI TOTYYEHUs, COCTaB U Ha3HAYCHUE YHJIOTEPMUUYECKOH, IK30TEPMUYECKOIA,
aTMocQephl 13 aMMHaKa U a30THOM KOHTPOJIMPYEMBIX aTMOchep.

71. Oxnaxparouye cpeasl, IpuMeHsieMble pH TepMuueckoid oOpadotke. TpeboBaHus,
NPEIBSBIISIEMBIE K )KAKAM OXJIAXKTAIONIIM CPEIaM.

72. OxnaxaeHWe W3AENMA Tpu TepMudeckoil obOpaborke. KpuBas wuneanbHoro
3aKaJIOYHOTO OXJIKIACHUSI.

73. OxJytaxaronme cpesl, He MpeTepreBarole N3MEHEHHI arperaTHOro COCTOSIHUS BO
BCEM JIMAIIa30HE TEMIIEPATYP OXJIAXKICHUS U3IEITNH.

74. Oxnaxjarolue cpeiabl, MpeTepreBaroiie U3MEHEHUs arperaTHOro COCTOSIHUS B
CBSI3U C X KHIIEHHEM Ha TOPSTYeH IMO-BEPXHOCTH OXJIAKIAEMBIX U3/ICITUH.

75. Bugpl aBronedopmalu 1 kiaccu(uKanus UICTOYHUKOB aBTOAe(POPMUPOBAHUS MIPH
TepMHUECKOI 00paboTKe.

76. ABToaedopmarun noayhadbpruKaTOB U U3AETHIA MO AeHCTBHEM BHYTPEHHHUX



HANPSDKEHUH U MEPBI TI0 KX YMEHBIIICHUIO.

77. TexHonoru4yeckre crocoOsl MajgoeopMarMOHHON 3aKaJKK B MIPUCTIOCOOJICHHUSIX U
MAIIMHHOM 3aKAJIKU.

78. Tepmuueckasi 00paboTKa ¢ UCIIOJIIB30BAHUEM JIA3€PHOTO HArpeBa, ee MperuMyIlecTBa
U HE/IOCTaTKU.

79. Tepmuueckas oOpaboTKa C HCHOJIB30BaHUEM 3JIEKTPOHHOIYUYEBOTO HArpeBa, ee
IPEUMYIIECTBA U HEJJOCTATKH.

80. HuskoremmneparypHas TepMOMeXaHH4YecKas o00paboTka CTaperouux CIIaBOB
(CyImHOCTb, Ha3HAYEHUE, BIUSIHUE HA CTPYKTYPY U CBOICTBA).

81. BricokoTemmepaTypHasi TepMOMEXaHUYecKass 00pabdoTKa CTaperolluX CILUIaBOB
(CyImHOCTb, Ha3HAYEHME, BIUSIHUE HA CTPYKTYPY U CBOICTBA).

82. HuzkoremneparypHasi TepMOMeXaHHUYecKass oOpaboTKa crajeil, 3aKaiuBaeMbIX Ha
MapTEHCHUT (CYIIHOCTb, HA3HAYCHUE, BIMSHAE HA CTPYKTYPY U CBOICTBA).

83. BricokoTemnepaTypHasi TepMOMeXaHuyeckass o0paboTKka cTasiei, 3aKaJiBacMbIX Ha
MapTEHCHUT (CYIIHOCTb, HA3HAYCHUE, BIMSHAE HA CTPYKTYPY U CBOICTBA).

84. TepmomexaHuueckass oOpaboTka craimedd ¢ aedopMammei BO BpeMs IEPIUTHOTO
npeBpaeHus (CyIHOCTh, Ha3HAUYEHHE, BIMSHUE HA CTPYKTYPY U CBOWCTBA).

85. IlpenBapurenpHas TepMoMexaHndeckass o0paboTKa CTaperoluX CIIaBOB U CTajei,
3aKaJMBAaeMbIX Ha MAPTEHCUT (CYIIHOCTh, HA3HAYEHUE, BIMUSIHUE HA CTPYKTYPY U CBOMCTBA).

86. CyImHOCTbh TEPMOLUKINYECKON 00pabOTKH U KilacCU(pUKALIUS €€ BUOB.

87. Pa3HOBHIHOCTH TEPMOLMKIMYECKON 00pabOTKH cTasieii M YyT'yHOB.

88. CymHoCTb, CXEMbI OCYIIIECTBICHHS u KJaccu(puKanus BUJIOB
XHUMHUKO-TEPMOIUKINYECKON TepMOOOPaOOTKH.

89. CymmHocts, kiaccuduKanus BUIOB U OCHOBBI TEXHOJIOTMH BOCCTaHOBUTEIIBHOM
TEPMUYECKOI 00pabOTKH.

90. BoccranoBuTenbHas ~TepMmuueckas o0paboTka B MAIIMHOCTPOUTEIBHOM
IIPOM3BOJICTBE.

2.2 Tembl NUCHMEHHBIX padoT (3cce, pedepaThl, KYpcoBbie padoThI U AP.)

CamocrosrenbHas paboTa
OBOCHOBAHUE  BBIBOPA  KOHCTPYKIMOHHBIX MATEPUAJIOB U
PA3PABOTKA PEXMMOB NX TEPMHUYECKOMN OBPABOTKHW JIA U3I'OTOBJIEHUA

®OC pacnonoxeH B pazzene «CpeneHust 00 00pa30BaTeNIbHON OpraHU3aIiy MoIpa3ie
«ObpazoBanue» opuimaabHoro caiira 3['Y
http://polaruniversity.ru/sveden/education/eduop/

Kputepun orieHKY 3HAHUI CTYICHTOB MPH MTPOBEICHUHN TECTUPOBAHUS IO TECTY BTOPOTO
THUIIA: TECTOBOE 33/IaHUE 110 TUCIUTUINHE COAECPKUT 25 BOIIPOCOB.

* OImeHKa «OTJIMYHO» BBICTABIISACTCS TPU YCIOBUU TPABHIILHOTO OTBETa CTYJCHTA HE
Menee yeM 80 % TeCTOBBIX 3aJaHHU;

* OreHKa «XOPOIIO» BBICTABIISAETCS MPH YCIOBUHM TMPABHIILHOTO OTBETAa CTYJCHTA HE
Menee yeM 60 % TeCTOBBIX 3aMaHHUH;

* OrneHka «yIOBJICTBOPUTEIHLHO» BBICTABIISACTCS MPH YCIOBHH IPABHIIEHOTO OTBETA
cTyneHTa He MeHee 45 %; .



Kputepun oneHkn OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI: TOYHOCTh ONPENECIICHUN WU TOHSATUH,
CTCIEHb PACKPBITUSA CYHIHOCTH BOIIPOCA, KOJMYECTBO IPABWIBHO M IOJHOCTBIO PACKPBITBIX
BOIIPOCOB:

* OueHKa «OTJIMYHO» CTaBUTCS, €CJIU BBIIIOJHEHbl BCE TPEOOBaHMS: TOYHO JIAHBI
OIpPENEICHUS U TOHATHS; IIOJIHOCTBIO PACKPBITA CYLIHOCTH BOIIPOCA; JaHbl IIPaBUIIBLHBIE U
IIOJIHBIE OTBETHI HA BCE BOIIPOCHI; JJOTMYHO U3JI0kKEHA COOCTBEHHAs MO3ULUA; cHOPMYITUPOBAHbI
BBIBOJIBI.

* OneHka «XOpolLIO» — OCHOBHBIE TPEOOBaHMsI BBINOJIHEHBI, HO NPH 3TOM JOMYILEHBI
HENOUYEThl. B 4YacTHOCTHM, MMEIOTCS HETOYHOCTH B W3JI0KEHHHM MaTEpHaNa; OTCYTCTBYET
JIOTUYECKast IOCIEA0BATEIbHOCTD B CYKICHUX; UMEIOTCS YIIYLICHHSI B OTBETaX.

* OueHKa «yIOBJIETBOPUTEIIBHO» — MMEIOTCS CYLIECTBEHHbIE OTCTYILUIEHUS OT
TpeboBaHui. B yacTHOCTH: TeMa OCBelleHa JHILb YaCTUYHO; TOMYILEHb! (PaKTHUECKUE OIUOKH B
COICpKAaHUU OTBETOB HAa BOIPOCHI; OTCYTCTBYIOT BBIBOJBI, OTCYTCTBYIOT IIOSICHEHHS K
bopMmynam, pUCYHKH.

* OrmneHka «HEYJIOBIETBOPUTEIBHO» — TEMa HE pacKpbITa, OOHApPYKHBAETCS
CYLIECTBEHHOE HEMOHUMAaHUE NpoOJeMbl; JaHbl HE IOJHbIE OTBETHl MeHee 4yeM Ha 45%
BOIIPOCOB.

Kputepun oLieHKH BBINOJIHEHUS KypCOBOM pabOThl: IPaBUIbHOCTD BIIOJHEHUS

OneHka «OTIMYHO» CTaBUTCS, €CIM BBIIOJHEHbl BCe TPeOOBaHUSA: TOYHO JAHbI
OIpEeEIICHUS U IOHATHS; IOJHOCTBIO PACKPbITAa CYIIIHOCTH BOIIPOCA; JaHbl IPABUJIbHBIC, I0JIHBIE
1 000CHOBaHHBIE OTBETHI 110 BEIOOPY MaTEepHUAIOB U BUAaM TepMudeckoit u XTO

* OneHka «XOpolLIo» — OCHOBHBIE TPEOOBaHMSI BBINOJIHEHBI, HO NPH TOM JOMYILEHbI
HEJ04YETHI. B 4acTHOCTH, UMEIOTCSI HETOYHOCTH B M3JI0’KEHUH MaTepuaia; UMEIOTCs YIYILECHHS B
OTBETaX.

* OueHKa «yIOBJIETBOPUTEIIBHO» — MMEIOTCS CYLIECTBEHHbIE OTCTYIUIEHUS OT
TpeboBaHui. B 4acTHOCTH: BOIIPOC OCBELIEH JIMIIbL YACTUYHO; IOMYIIEHbl (PaKTHUECKUE OIINOKU
B COZIEpKaHUM OTBETOB HA BOIPOCHI; OTCYTCTBYET 00OCHOBAaHUE BbIOOpa MaTepuasa



