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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 T10 ONIPEACIICHUIO MEXaHNYICCKUX CBOMCTB U TEXHOJIOTMYECKUX IMOKa3aTeseh
HCII0JIB3YEMBIX MAaTEPHUAJIOB, a TaK )K€ YMCHHUC BLI6I/IpaTL MaTepUaJIbl OJIs1 U3TrOTOBJICHUSA Jerenei IIPHU U3TOTOBJICHUN
TEXHOJOTHYCCKUX MallluH

13

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxon (pazgen) OOIT: 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

Xumus

217

MaremaTuueckuii aHaau3

2.1.8

HaueprarensHas reoMeTpys ¥ HHXKeHepHas Tpaduka

2.1.9

Pset 1 nuddepeHnnanbHpie ypaBHCHHS

2.1.10

AHanuTHyeckas reoMeTpys U JMHelHas anredpa

2111

Beenenue B npodpuiis

2.1.12

Xumus

2.2

JucuMnInHbI ¥ NTPAKTHKH, 118 KOTOPBIX 0CBOEHHE TAHHON AN CUMIJIMHBI (MOIYJIs1) HEO0X0AMMO KaK
npejliecTBYOIIEE:

221

I'py3onoabemHble MaIMHBI

222

Jletanu MalvH U OCHOBBI KOHCTPYHPOBaHHS

2.2.3

MaHbl HepepbIBHOTO TPAHCIIOPTa

224

CTpOI/ITCJILHLIG 1 JOPOKHBIC MallIMHbI

2.2.5

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

226

HHudopManioHHbIe TEXHONIOTMH KOHCTPYKTOPCKHUX U MMPOEKTHBIX paboT

227

CTpOI/ITCHbHaﬂ MCXaHHWKa U MECTAJNIMYCCKNEC KOHCTPYKINH

228

I'py3onoabemHble MaIIUHBI

229

IleTaJII/I MalllvuH 1 OCHOBBI KOHCTPYUPOBAHUA

2.2.10

MaiuuHsl HenpepbIBHOTO TPAHCIIOPTA

2211

CTpOI/ITCJ'IbeIC 1 TOPOXKXHBIC MAllIMHBI

2212

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

2.2.13

HHudopManioHHbIe TEXHONIOTMH KOHCTPYKTOPCKHUX U MMPOEKTHBIX paboT

2214

CTpOI/ITeHLHaﬂ MCXaHHKa U METAJUIMYCCKUC KOHCTPYKIIUN

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

(MOZYJIs)

OIIK

-3.1: CniocoGeH ocylecTBJIsATh BbIOOP MaTepHaJioB A5 H3/eJUil Pa3JM4HOro Ha3Ha4YeHHs B NPodecCHOHANBLHOM

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

3HaTh:

YMmern:

Baagertn:

OIIK-1.3: CnocoGeH NpUMEHATH 001eMHKeHePHbIe 3HAHUS B NPO(decCHOHAIbHOI 1esITeJIbHOCTH

3HaTh:

YMmern:

Baanern:




B pe3yabTaTe 0CBOCHUA AUCHHUIIIMHBI 06yqal01uuﬁc51 AOJIZKEH

3.1

3HaTb:

311

OCHOBHBIC KJIACChl COBPEMCHHBIX MAaTCPUAJIOB UX CBOMCTBA M 00JIACTH NIPUMCHCHUS, IIPUHIUIIBI BI)I60pa MaTEepUaJiOB;

3.1.2

3aKOHOMEPHOCTH CTPYKTYpOOOpa3zoBaHus, (ha30BbIe MPEBpAIlEHHUs B MaTepUaax, BIUSHHE CTPYKTYPHBIX XapaKTePUCTUK
Ha CBOWCTBA MaTE€pPHAJIOB,;

3.1.3|ocHOBHBIE CTaHIAPTHBIE METO/IBI ONIPEICIICHUS CBOUCTB MaTEPHAIIOB, IPHHIMITEI CPABHUTEILHOTO aHAIN3a CBOWCTB
MaTepuasoB.
3.2|Ymerth:
3.2.1|ucnonp30BaTh Ha MPAKTHKE COBPEMEHHBIC CBEACHHS O MaTepHaiax, O BIHSHHY CTPYKTYp HA  CBOWCTBA MAaTEPHAJIOB;

3.2.2

AHAJIM3UPOBATH MPOLECCCHI KpHUCTAJLIM3alluH, 0COOCHHOCTH Z[I/I(i)(i)y3I/IOHHI>IX MEXaHU3MOB, KOHTPOJHPYIOMNX KHHETUKY
Pa3sBUTHA KpUCTAJUIM3allUN U cba3o1351x HpeBpaH.leHI/Iﬁ B TBEPAOM COCTOAHHUHN METAJJIOB M CIUIAaBOB; UCIIOJIB30BaTh
JArarpaMMbl COCTOSTHUS CIIJIaBOB.

3.2.3

UCIIOIb30BATh 3aKOHBI  €CTECTBEHHBIX HAYK IPH NPH NPOTHO3UPOBAHUK  HANPSHKEHHBIX COCTOSHUM, TehopManuii
METAJUTMYECKUX KOHCTPYKIMA U JIeTajleld MallliH 1 MEXaHU3MOB B YCJIOBUSIX DKCILTyaTalluu

3.3

Baaners:

3.3.1

OBJIAICHUC TCOPCTUICCKHUMU U MPAKTUICCKUMHU METOAaMU BI;I60pa MaTEepHUaJIiOB C YYETOM UX MEXaHUYCCKUX,
TECXHOJOTHYCCKHUX, OKCILTyaTAallTUOHHBIX CBOMCTB

4. CTPYKTYPA U COIEP’)KAHHME JUCIUIIIMHBI (MOY.JIST)

Kon HanmeHnoBanue pa3genos u tem /Buj | Cemectp / | Yacos | Kommneren- | Jluteparypa | Hure | Ilpumeuyanue
3aHATHSA 3aHATHSA/ Kvbpc 1001 DAKT.
Pazgen 1. MerannoBenenue u
TepMuYecKasi 00padoTKa MeTaJLIOB
11 Knaccuguxanus marepuanoB. ATOMHO - 5 2 OIIK-3.1 J1.1J11.2 1
KPUCTAITHYECKOE CTPOCHHUE METAIIJIOB M OIlK-1.3 [J11.3J12.1 JI2.2
cmaBoB.  /JIex/ J12.4 J12.7J13.3
3132
1.2 Kpucrammzanus merauios.  /JIex/ 5 2 OIIK-3.1 J1.1J11.2 1
OIIK-1.3 [JI1.3J12.2J12.4
JI2.7J13.5
22
1.3 MexaHndeckue cBONCTBA U 5 2 OIlK-3.1 JI1.1JI1.2 1
KOHCTPYKTHBHASI IPOYHOCTH METAJIOB H OIlK-1.3 [JI1.3J12.2 J12.4
craBoB /JIex/ J12.7J13.5
22
14 Teopwus crmaBoB.JlnarpaMmBbl COCTOSTHUS 5 2 OIlK-3.1 JIT.1 JI1.2 1
CUCTEM JIBOMHBIX CIUIaBOB. /Jlex/ OIK-1.3 [JI1.3J12.1 JI2.2
JI2.4 J12.6J13.5
22
15 Mukpoananus /J1a6/ 5 6 OIlK-3.1 JI.1J11.2 2
OIIK-1.3 [JI1.3]12.2]12.4
J12.5J13.1
3233
1.6 XKene3zo u ero cinassl.Jluarpamma 5 2 OIIK-3.1 JI1.1JI11.2 1
COCTOSIHUSI CUCTEMBI KeJIe30- YIIIepo.l OIlK-1.3 [JI1.3J12.2 J12.4
/JTex/ JI2.5J13.5
22
1.7 Knaccudukanus MmapkupoBKa cBoiicTBa 5 1 OIIK-3.1 JI1.1J11.2 1
1 Ha3zHadeHue 9yryHos. /I1p/ OIIK-1.3 [JI1.3]12.2J12.4
JI2.5713.3 J13.5
313254




1.8 JuarpamMma COCTOSIHHS CUCTEMBI 5 1 OIIK-3.1 J1.1J11.2 1
xene3o- yraepon /IIp/ OIlK-1.3 [JI1.3J12.1 J12.2
J12.4 J12.7]13.5
32 54
1.9 Teopus ¥ TEXHOJIOTHS TEPMUUYECKON 5 2 OIIK-3.1 JIL.1J11.2 1
obpabotku /Jlex/ OIIK-1.3 |JI1.3J12.2 JI2.3
J12.4 J12.7]13.5
32
1.10 Knaccugukanus MapkupoBKa cBOMCTBa U 5 1 OIIK-3.1 J1.1J11.2 1
Ha3HAuCHHE YIIIEPOAUCTHIX cTajiei. /TIp/ OIlK-1.3 [JI1.3J12.1 J12.2
J12.4713.3 JI3.5
32 54
111 Teopus U TEXHOJOTHS TEPMHUCCKON 5 1 OIlK-3.1 JI.1J11.2 1
obpaborku /TIp/ OIIK-1.3 [JI1.3J12.1 JI2.2
J12.4J713.2 JI3.5
32 54
112 Knaccudukarys MapkupoBKa CBOHCTBa U 5 1 OIlK-3.1 JI.1J11.2 1
JIETUPOBAHHBIX KOHCTPYKIIMOHHBIX CTalleH. OIIK-1.3 [JI1.3JI12.1 JI2.2
Mp/ J12.4J13.5
32 54
1.13 Knaccugukanus MapkupoBKa CBOMCTBA U 5 1 OIIK-3.1 JI1.1J11.2 1
JICTUPOBAHHBIX HHCTPYMEHTAJBHBIX OIlK-1.3 [JI1.3J12.1 J12.2
cTaznei u crnasos. /IIp/ J12.4J13.4
32 54
Paznen 2. Hemerajninyeckne
MaTepHAJIbI
21 Hemerannnueckrie MaTepuasl, 5 138 OIIK-3.1 [JI1.1JI1.2J12.1 0
IIPUMEHsIEMbIE B MALIMHOCTPOEHHUH, OIIK-1.3 €]
MOJITOTOBKA K 3k3aMeny /Cp/

5. ®OHJ1 OHEHOYHBIX CPEJICTB

5.1. KonTpoJbHbIe BONPOCHI U 3aIaHUS

Bomnpocs! U1 NOATOTOBKH K 3K3aMEHY.

1. 3HaueHHe Kypca B HHXKEHEPHOIT moAroToBke. Pois MaTepnanos B coBpeMeHHOH TexHUKe. Kitaccudukanus MeTamaeckux 1
HEMETaNIMYECKUX MaTEPUAIIOB.

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

3. AHm3oTponus, cCBOHCTBO MeTa/uioB. [TomuMop(hHbEIe 1 MATHUTHBIC MPEBPAIICHHUS B METaJLIaX.

4. CtpoeHue peanbHbIX KpUCTA/LUIOB. Bupl nedexToB kpHcTalInueckoro CTpOSHHUS, X XapaKTepPUCTUKA U BIMSIHHE Ha CBOMCTBa
METaJlIOB.

5. Kpucramnmmzanust )HJIKAX METauoB. TepMoinHaMUYecKre OCHOBBI (ha3oTpeBpalleHuid; (GaKkTOpbl, BIUSIOUINE Ha MPOIIECC
KPHUCTAJUIM3aUH YUCTIX METAILIOB.

6. YipaBiieHHE MPOLECCOM I'eTepOreHHOM KpucTammi3anud. MoquduiumupoBaHme Xuakoro Metaiuia. CTpoeHHEe METaNTMIeCKOTOo
cnutka. JIukBanys B cIulaBax.

7. MexaHuueckue CBOMCTBa, ONpeiesisieMble IPU CTATUYECKUX UCTIBITAHUSX IIPOYHOCTH, IIIACTUYHOCTH. TBEpAOCTD U ee
XapakTepucTHKa. MeTobl oNpeJeeHUs] MEXaHUUECKOTO XapaKTepa IpU CTaTUYECKOM Harpy KEHHU.

8. MexaHuueckue cBOMCTBa, oNpeiesiieMble IPU AMHAMUUYECKOM HAarpy>KeHUU. Y JapHasl BA3KOCTb, XJ1aJHOIOMKOCTb.

9. CBoiicTBa MeTalla, ONPEAEIIAIOIIUE JOJITOBEYHOCT U3AEIUSA: H3HOCOCTOMKOCTD, COPOTUBIIEHUE YCTAIOCTH, KOHTAKTHAs
BA3KOCTb.

10. OcraTouHble HAIPSDKEHUS U UX BIMSHHUE HAa CBOMCTBAa METAJUIOB U CILIaBoB. I1yTy NOBBILIEHH IPOYHOCTH METAILIOB.
11. Hampsbxenus u gedopManus: ynpyras u miactudeckas qedopmaryi. Jledopmarys MOHOKPUCTAIUIOB U MOJIHKPHUCTAIIIOB,
MEXaHU3MBI IIACTUYECKOH JedopMaluu, CABUT, IBOMHUKOBAHUE.

12. BausiHue miacTudeckux aedopMaruii Ha CTpyKTypY M cBoiicTBa MeTayuioB (Hakien). TekcTypa aedopmarmu.

13. BausHue HarpeBa Ha cBoMcTBa JedopMUpoBaHHOro MeTaiia. Bosspat u noauronusanus. Ilepsuunas u cobuparenbHas
pexpucramuzanys. IIoHATHE 0 X0T0AHOH U ropsdeit neopmanum.

14. OcHOBBI TEOpHH CILIABOB. XapaKTEPUCTUKA IOHATUH: CILIaB, CUCTEMAa KOMIIOHEHTOB, (a3a. IIpaBuio ¢as.

15. XapakTepucTHKa TBEPIBIX PACTBOPOB, XUMUUECKUX COCTUHEHUH, IPOMEKYTOUHBIX (ha3 U MEXaHUIECKUX CMeceil.




16. JlnarpaMMbl COCTOSIHUS IBOMHBIX CIUTABOB M METO/IbI X NOCTpOeHus. JluarpammMbl cocTossHUS. CHCTEMBI C TIOJIHON
PAcTBOPUMOCTEIO KOMIIOHEHTOB B TBEPAOM COCTOSIHUH. [IpaBuiio (a3 u mpaBUiIo OTPE3KOB.

17. lnarpamMma COCTOSIHUS JUIsl CITIABOB, 00pa3yIOLIMX MPH KPUCTALIM3ALUN MEXaHUYeCKUe (IBTEKTHYECKHE) CMECH.

18. JlnarpaMmma COCTOSIHHS CIUTABOB C OTPaHUYEHHOW PACTBOPHUMOCTHIO KOMIIOHEHTOB B TBEP/IOM COCTOSIHUU.

19. MuarpamMma cOCTOSIHHS JUISl CILIABOB, 0OPA3yIOLIUX XUMHYECKUE COSIUHEHHS.

20. JTnarpaMMbl COCTOSIHUS CILJIAaBOB, KOMIIOHEHTBI KOTOPBIX HMEIOT ITOJMMOP(HBIE IIpeBpallleHHsI. DBTEKTOMIHOE IIPEBpaIICHUE B
CIUIaBax.

21. CBs13b MEX/ly CBOWCTBAMU  CIUIABOB M THUIIOB IMArpaMM COCTOSHHS.

22. [lonaTue o quarpamMMax COCTOSIHUS TPOHHBIX CIIIIaBOB.

23. JluarpaMMbl COCTOSIHHSL CCTEMBI JKeJIe30-LIeMEHTUT. KOMITOHEHTHI, (ha3bl M CTPYKTYPHBIE COCTABIIIOIINE CTAIEH U OeJIbIX
qyTryHOB. [IX XapaKkTepHCTHKH, YCIOBH 00pa30BaHUs U CBOWCTBA.

24. JlnarpaMma COCTOSIHUSI CUCTEMBI JKeJ1e30-TpaduT.

25. BimsiHue yriiepojia ¥ IOCTOSHHBIX TIpUMeceii Ha cBoicTBa cTanu. Kinaccudukanus 1 MapKHpPOBKA YrIIEPOAUCTBIX CTalel Mo
croco0y BBITUIABKH, Ka4€CTBY, HA3HAUYEHUIO.

26. BiusiHHE JIErHpYIOIIKX JIEMEHTOB Ha CBOMCTBA CIIJIABOB JKene3a, Gas3bl, 00pa3yeMble JICTUPYIOIUMH DJIEMEHTAMH — TBEPJIbIC
pacTBopbl, KapOuIsl, HHTEpMeTaLTHIbl. CTPYKTYpHBIE KJIACCHI JIETHPYIOIIMX CTaJIel B yCIOBUAX PABHOBECHS U OXJIAXKJCHUS HA
BO3/YyXE.

27. Knaccuduxaiys, cBOMCTBAa U Ha3HAUEHUs YyI'YHOB. BinsHue OCTOSHHBIX IpUMecel Ha CBOMCTBA UyTyHOB.

28. CBoiicTBa, IpeBpalieHne cTaau npu Harpese. PocT 3epHa aycTennrta. Biusiane pazmepa Ha MeXaHHUECKHE U TEXHOJIOTUIECKUE
CBOMCTBA cTanu. BiusHue erupyromux 3JeMEeHTOB Ha pOCT 3epHa ayCcTeHUTa. BiusHue pasMepa Ha MeXaHUYEeCKUe U
TEXHOJIOTHYECKHE CBOWCTBA CTalU. BiIMsHue IeTUPYIONUX 3JIEMEHTOB Ha POCT 3epHA ayCTEHUTA.

29. IpeBpaleHust NEpeOXIKIECHHOTO ayCcTeHUTa. JluarpaMMbl  M30METPUYECKOT0 Paclaja NepeoxIaxIeHHOIO ayCTeHNUTa.
[lepauTHOE MpeBpaleHne, IPOMEXYTOUHOE IPEBPALEHNE, MAPTEHCUTHOE ITPEBPAIllCHHE: IPOYKThI paciaia ayCTeHUTa U UX
CBOMCTBA.

30. IIpeBpamenue nmpu HarpeBe 3aKaleHHOW CTau. BimsiHre TemMmnepaTypsl M MPOM3BOAUTEIHFHOCTH HarpeBa Ha CTPOCHUE M CBOKCTBA
ctanu. O6parHas 1 HeoOpaTUMast OTILyCKHAsl XpyIKocTb. CTpoeHue cTanu.

31. O6mrast xapakTepHCTHKA MPOIECCOB TEPMUUECKOH 00paboTKH cTaimi. OTKUT TIepBOro pojaa. OTKUT BTOPOTO pojia.
Hopmanusanus.

32. 3akainka cTajii: BEIOOp TEMIIEPATyphI 3aKAJIKN M 3aKaJOYHBIX Cpell. 3aKATHBAEMOCTh CTAIX U (PaKTOPBI, BIUSIOIINE HA HEe.
BrusHMe eTHPYIOIUX 3JIEMEHTOB Ha MPOKAINBAeMOCTh cTall. CIOCOOb! 3aKaKH.

33. Ormyck cranu. Bunbl 1 Ha3HAYeHHS OTITyCKa. TEeXHOIOTHS MPOBEIECHUS OTITyCKa.

34. Tepmuueckast 00pabOTKa CTANIU: CYIIHOCTb, PA3HOBUIHOCTH U XapakTepuctuka TMO.

35. dusnyeckne 0CHOBBI XUMHKO-TEPMHIECKOH 00pa0boTKH. CBS3b MEXIYy THarpaMMOi COCTOSTHHS B CTPYKTYpoil Tuddy3noHHOTO
cnosl.

36. llemenranus. Mexanu3m o00pa30BaHHs [IEMEHTOBAHHOTO CJIOS M €r0 CBOiCTBA. Pa3HOBHIHOCTH IIEMEHTAIUH: B TBEPAOM
KapOropHu3arope, ra3oBas leMeHTanus. TepMuueckas o0paboTka nocie neMeHTauy. O01acTs TpUMEHEHHSI.

37. AzotupoBanue, (asbl, 00pasyronyecs B a30THPOBAHHOM cJl0€. Pa3HOBUIHOCTH a30TUPOBAHUSA: Ta30BOE a30THPOBAHNUE, HIOHHOE
a30THPOBAHME, A30THPOBAHHUE B KHUIKUX cpeax. TexHonorus u o0J1acTb NPUMEHEHUS.

38. lnanupoBanue cranu. Buasl inanupoBanus. TeXHOJIOTHs, CBOICTBA, 001aCTh IPUMEHEHUSI.

39. CymHoCTh 1udPy3nOHHON MeTaTH3aluH. MeXaHu3Mbl HaChIIIeHHs HOBEPXHOCTHOTO CJIOSI MeTauIaMy. Pa3HOBUAHOCTH

1 dy3noHHON MeTanaM3anuu (XpOMUPOBAaHUE, ATUTHPOBAHUE), 001aCTU IPUMEHCHHUSL.

40. IToBepXHOCTHAS 3aKaJIKa, €€ BUJBI M 00JIACTH IPUMEHEHUSL.

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

42. KOHCTPYKLIMOHHBIE CTAH, TPEOOBAaHUS, IPEbABIseMble K HUM. JlernpoBaHHbIE KOHCTPYKLIUOHHBIE CTAJIU, UX MApPKUPOBKa,
aBTOMATHbIE, IEMEHTUPYEMBIE, YITydIIaeMble, PECCOPHO-TIPYKUHHBIE, [IaPUKOMOAIIHITHIKOBEIE, HX TepMHIecKas 00paboTKa.

43. BICOKOTIPOYHBIE MAPTEHCUTHO-CTAPEIOLINE KOHCTPYKIIMOHHBIE CTAJIH, MX TepMHUYecKas o0padboTka. M3HOcocTOliKNe
BBICOKOMapraHIIeBbIE CTaH, KX TepMHIecKas 00padoTka.

44. BICOKOJIETUPOBAaHHBIE KOHCTPYKIIMOHHBIE KOPPO3HOHHOCTOWKHUE cTaiii. Bupl koppo3un. OCHOBHbIC IPUHIIMITBI CO3JAHMUS
HEepXKaBeIoUNX cTayiell. XapakTepUCTUKAa XPOMHUCTBIX 1 XPOMOHHUKEIIEBBIX HEPKaBEIOIIUX CTAJIEH.

45. XKapocTolikue KOHCTPYKIMOHHBIE cTaId. ["a30Bast koppo3usi. OCHOBHBIE MPUHIUIBI CO3AAHUS )KAPOCTOMKHUX CTaJIeH.

46. KoHCTpYKITMOHHBIE )apocTolkue ctanu. YKaponpoyHoCTh, IyTH ee noBbimeHus. CTany NepIuTHOr0 MapTEHCUTHOTO,
MapTEHCUTHO-()EPPUTHOTO U ayCTEHUTHOTO KIAaccoB (C KapOUIHBIM M HHTEPMETAJUTHIHBIM YIIOTHEHHUEM ).

47. HCcTpyMEHTaJbHBIE CTaN| U cIuiaBbl. Kiaccngukarys 1 MapKUpoBKa HHCTPYMEHTANBHBIX cTaliei. CTalu HeTeIIOCTOMKHIE,
MOJIYTEINIOCTOMKUE U TETUIOCTOMKHE JIJISl PEXKYIIEro MHCTPYMEHTA, X TepMHUueckas 00padoTka. Ctaiu A U3MEPUTEIILHOTO
HWHCTPYMEHTA.

48. Cranu ¥ cruiaBbl ¢ 0COOBIMU (PU3MYECKUMU CBOIICTBaMU. MarHUTOMATKHE U MArHUTOTBEP/IbIC CTAIN M CIuIaBbl. CTallk U CIIJIaBbI
C BBICOKHM 3JIeKTpoconpoTuBiieHneM. CILIaBbI C 33JaHHBIM TEMIIEPATYPHBIM KO3 (HIMEHTOM paclIupeHHsI.

49. Matepuaibl, 10Jy4aeMble METOIOM NOPOIIKOBONH METAJITypTHH: TBEPAbIE CIUIABbl, KOHCTPYKIIMOHHbIE, HOPOIIKOBbIE MATEPUAIIBI.
50. TuraH u ero cruiaBbl, UX Kiaccudukanus. Tepmuyeckas 06padOTKa aTFOMUHUEBBIX CIIaBOB. O0IaCTh IPUMEHEHNS! TUTAHOBBIX
CIIABOB.

51. AnroMUHHH ¥ €ro CIiaBbl, uX Kiaccudukanus. TepMuueckas o0paboTKa altOMUHUEBBIX CIIaBoB. O0JIaCTh IPUMEHEHHUS
THUTAHOBBIX CIIJIABOB.

52. Menp u ee cruiaBbl. JIaTyHb, OpOH3bI, UX CBOMCTBA, COCTaB, 00JaCTH IPUMEHEHHSI.

53. L{uHK, 0510BO, CBUHEL U UX cIuiaBbl. L{uHK 1 ero crutaBel. Os1oBo 1 ero ciuiaBbl. [Ipunoun Ha OJOBSHHON U CBHHIIOBOI OCHOBE.




54. AHTH(PHUKIMOHHBIE CIIJIABBl HA OJIOBSHUCTOM, CBUHIIOBUCTON M IUHKOBOW OCHOBE.

55. JlakokpacouHble, HEOPTaHUYECKUE MATEPUAIIbI, MX KJIACCH(UKAIIUSI CBOMCTBA M 00JIACTH TPUMEHEHUSI.
56. [InacTuyeckue Marepuasl, UX KiacCUpUKaLus cBOMcTBA 1 001aCTH NPUMEHEHUSL.

57. KoMIO3UIIMOHHBIE MaTEPUAIIbI, UX KIaCCU(PHKAILIUSA CBONCTBA M 00JIaCTH MPUMEHEHHSI.

Bomnpocs! 1t mpoBeieHUsT KOHTPOJIS 3HAHUI 110 TeMe Tepmuueckas 1 X TO MeTasioB U CILIaBOB.

BOITPOCHI [1J151 KOHTPOJIS 3HAHUIA

1. 'oMOreHH3aOHHBII OTXKMUT CILIABOB (Ha3HAUEHUE, CTPYKTYpPHbIE U3MEHEHUS U U3MEHEHHS CBOMCTB, PeXXUMBI U 00-1acTu
MIPUMEHEHUS ).

2. JIopeKpHUCTAIIM3AOHHBIN OTXKHUT METAJIOB U CIUIaBOB (Ha—3HA4€HME, CTPYKTYPHBIE U3MEHEHHUS U U3MEHEHUs CBOMCTB, PEXHUMBL
1 00J1aCTH PUMEHEHHS).

3. PexpucTaniu3aoHHbIi OTXKUT METAJLUIOB U CIUIABOB (Ha3HAUYEHUE, CTPYKTYPHBIE U3MEHEHUS U U3MEHEHUSI CBOICTB, PEXUMBI U
00J1aCTH IPUMECHEHUS ).

4. OcraTo4Hble HAIPSDKEHUS B MeTaJUIaX U CILIaBaX, UX MPOUCXO0XK/ICHUE U BIMSHHE Ha CBOMCTBA U IOBEICHUE METAIITHNUECKUX
U3JeNUi pu 00pabOTKe U IKCIUTyaTaI[HH.

5. OTXuUr, yMeHbIIAIOIUHA HAIPpsHKEHUS B METalIaxX U CIulaBax (Ha3HAuUCHUE, CTPYKTYpHBIE U3MEHEHUS, PEXKUMBI U 001aCTH
MIPUMEHEHUS ).

6. OcHOBBI TepMOAMHAMUKHY (ha30BbIX IPEBPALICHUN IPH OXJIaXKAeHUU U Harpese. Kpuruueckuil 3aposlii u paboTa ero
00pa3oBaHHsI.

7. CxopocTh 00pa30BaHMs LIEHTPOB KPUCTAIUTH3ALUHY, JIMHEHAs! CKOPOCTh POCTAa KPUCTAIIOB U CPEIHSSA CKOPOCTh (ha30BOro
IIpeBpaICHNUS.

8. 'omorenHoe u reTeporeHHoe 3apoxJeHue ¢a3. Mecra npeanouTUTeIbHOr0 00pa30BaHus 3apOIbIILICH IIPH FeTEPOreHHOM
3apOXKICHHH.

9. Kunertuka (a30BbIX IpeBpalCHUH B TBEPJOM COCTOSIHUM IIpU Harpese. JluarpaMMbl H30TEPMUUCCKUX IIPEBPALICHUN U Tep-
MOKHWHETHYECKUE THarpaMMBbl, CIIOCOOBI MX TOCTPOSHHUS U 3HAYCHHE.

10. Kunetnka (a30BbIX IPEBPAIEHUI B TBEPIOM COCTOSHHUY IIPU OXJIXKICHUH. JlMarpaMMbl H30T€PMUUECKUX NPEBPALICHUN U
TEPMOKHHETHYECKHUE JHarpaMMBbl, CIOCOOBI MX IIOCTPOEHHS U 3HAYCHHUE.

11. MexaHu3M U KHUHETHKA IpeBpalieHus GeppUTOLIEMEHTUTHBIX cMeceil B ayCTeHUT. BiusiHue Jerupyromux 3J1eMeHTOB Ha IIPOLecC
00pa3oBaHUs ayCTCHUTA IPHU HAarpeBe.

12. 3akOHOMEPHOCTH pOCTa ayCTEHUTHOTO 3€pHa MpH Harpese. [leperpes u mepexor craiei.

13. HauanbHoe, HacJIeACTBEHHOE U IeHCTBUTENILHOE 36pHO aycTeHUTA. MeTo/IbI OLIEHKH CKJIIOHHOCTH CTallel K pOCTy 3epHa.

14. MexaHu3M U KHHETHKA NIEPIUTHOrO NpeBpamieHus. PakTopbl, ONpeefone MeXIUIACTUHOYHOE PACCTOSHUE B TIEPIIUTE U
pa3Mep NEPIUTHBIX KOJIOHHH.

15. MexaHU3M B KHHETHKA IIePIUTHOTO npeBpatieHus. OcoOeHHOCTH MEePIUTHOTO MPEBPALICHHUS B TOIBTEKTOUAHBIX U 3a9B-
TEKTOMHBIX YTJIEPOIUCTBIX CTANISX.

16. MexaHu3M 1 KHHETHKA NEPIUTHOTO NPEeBpalleHus. BiausHue Terupyromux 3IeMeHTOB Ha MEPIUTHOE IPEBpallleHue ayCTeHNUTA.
17. TlonHbBII ¥ HETIOJHBIN OTHKUT CTAJIEH.

18. M3oTepmuueckuii ¥ cHepOrTU3UPYIOIIHA OTHKHT CTAJICH.

19. OTxur U HopManu3anus cTajiei.

20. [TaTenTrpoBaHue CTaICH.

21. Pa3HOBUIHOCTH OTXKHIa U HOPMAIU3aIHs 4yTYHOB (CYIIHOCTb, HA3HAYEHHE U 00JIaCTH IPUMEHEHUS).

22. Pa3HOBHIHOCTH OT)KHra IBETHBIX METAJIJIOB U CIUIaBOB (CYIIHOCTb, HA3HAUYEHHE U 00JIaCTH IIPUMEHECHHUS).

23. 3akaJika cIu1aBOB 0€3 MOIMMOPQHOT0 NpeBpalieHus (Ha3HaueHHe, YCIOBHs HarpeBa U OXJIAKACHHS, BIMSIHIE Ha CBOMCTBA).
24. Oco0eHHOCTH MAPTEHCUTHOTO NPEBPAIIEHHS B YTIIEPOAUCTHIX CTAIIX.

25. OCHOBBI TEPMOJIMHAMUKY MAapTECHCUTHOTO MIPEBPAILCHUSL.

26. TemnepaTypa Hadaa MapTEeHCUTHOTO npeBpatieHus. OOpaTHMOCTh MapTEHCHTHOTO TIPEBPALICHHSI.

27. MexaHn3M MapTEHCUTHOT'O MPEBpAILeHHs: KOONEPAaTUBHBIM XapaKTep aTOMHbBIX IIEpEMELICHUH, KOT€PEHTHBIH POCT
MapTEHCUTHBIX KPUCTAUIOB.

28. MexaHn3M MapTEHCUTHOT'O MPEBPAILEHHs: KPUCTAIIJIOT€OMETPHUs TIEPECTPONKH PELIETKH ayCTEHUTA B PELIETKY MapTEHCUTA,
JIOTIOJTHUTENBHAS Ie(OopManysl TP MapTEHCUTHOM MTPEBPAICHAH.

29. MEKpOCTpYKTYypa U cyOCTpyKTypa CIIaBOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOEHHMS MIIACTUHYATOTO MAPTEHCHUTA.
30. MukpocTpyKTypa 1 CyOCTpYKTypa CIIJIaBOB, 3aKaJE€HHbBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOEHHS PEEUHOTO MAPTEHCUTA.

31. IlpryuHbI U3MEHEHUSI MEXaHUYECKUX CBOMCTB CIUTABOB MPH 3aKaJKe Ha MapTEHCHT.

32. Kuneruka u MexaHu3M OeiiHUTHOTO npeBpaiieHus. CTpoeHue U cBOIICTBA BEPXHET0 U HIKHEro OEHHUTOB.

33. 3akanrBaeMOCTh U MPOKATUBAEMOCTH CTaJeil.

34. Buzsl ¥ pa3HOBUIHOCTH IIPOLIECCOB 3aKAJIKU U3JEIUN B MAIIMHOCTPOEHHU.

35. IlonHas u HenonHas 3aKalika cTajei.

36. CryneHuaTas 3aKkajka U 3aKajlka cTajel B IByX cpelax.

37. UzorepMuyeckas 3aKajika CTaJeH.

38. 3akanka craineit ¢ 00paboTKOH X0JI00M.

39. [loBepxHOCTHAs 3aKaJIKa CTaJEH.

40. VI3MeHeHue CTPYKTYPHI 3aKaJICHHBIX YITIEPOANUCTHIX CTa-jel mpu HarpeBe. OCOOCHHOCTH MUKPOCTPYKTYPHI M CBOICTBA OT-
ITyLIEHHOTO MapTeHCUTa, TPOOCTUTA U COPOMTA OTITyCKa.

41. BiusiHue JIErUpYIOIIKX 2JIEMEHTOB HA CTPYKTYPHbIE U3MEHEHUS NIPHU OTILyCKE CTalei.

42. Pa3HOBUIHOCTH OTITYCKa CTaJeH.

43. OcoOeHHOCTH U3MEHEHHSI MUKPOCTPYKTYPHI M CBOMCTB JISTUPOBAHHBIX CTaneil MpH OTIIycKe. SIBlIeHHe BTOPHYHOTO TBEPACHUS
JITUPOBAHHBIX CTaJIEH.




44. Heobpatumast 1 oOpaTuMasi OTILyCKHAsl XpPYIIKOCTb cTaeil (CyLHOCTb, IPUUUHBL U MEPBI IPEJOTBPALICHHS).

49. [TprumHBI N3MEHEHHSI MEXaHHYECKUX CBOMCTB CILIABOB NP CTAPEHHUH. BimsHIe MPoa0IKUTEIFHOCTH H TEMIIEPATypPhl CTAPEHUSI.
50. EcTecTBEHHOE U UCKYCCTBEHHOE cTapeHue. Pa3HOBUIHOCTH UCKYCCTBEHHOTO CTApPEHMUS.

51. ®U3UKO-XUMHUYECKHE OCHOBBI MPOIECCOB MONy4YeHUs MU HY3HOHHBIX CIIOCB.

52. DneMeHTapHbIe CTauu MpolueccoB AU((HY3MOHHOTo 00oraIieHus IOBEPXHOCTHBIX CI0EB. 3aKOHOMEPHOCTU 00pa30BaHUs
onHo(a3HbIX AU GY3UOHHBIX 30H.

53. DneMeHTapHbIe CTaUH MporieccoB Mu(Py3HOHHOTO 00OTAIICHHUS TOBEPXHOCTHBIX CIIOEB. 3aKOHOMEPHOCTH 00pa30BaHHs
MHOTo(}a3HbIX 1U(PY3HOHHBIX 30H.

54. llemeHTanus cTajiel B TBEPIOM KapOIOPHU3aTOPE U KUAKOCTHAS IIeMeHTaIsl (OCHOBBI TEXHOJIOTHHU, COCTAB, CTPOCHUE M CBOWCTBA
HAYTJIEPOKEHHBIX CIIOEB).

55. l'a3oBas eMeHTalus cTajiel (OCHOBBI TEXHOJIOTHH, COCTAaB, CTPOCHUE U CBONCTBA HAYTJIICPOIKECHHBIX CIIOCRB).

56. AsoTupoBanue cTaneil (OCHOBBI TEXHOJIOIUU U Pa3HOBUHOCTH IIPOLIECCa, COCTAB, CTPOSHUE U CBOMCTBA a30TUPOBAHHBIX CIOEB).
57. llnanupoBaHue cTaneil (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHUE U CBOicTBa TG (Y3HOHHBIX CIIOEB).

58. Hutpouemenranus cranei (0OCHOBBI TEXHOJIOTUH, COCTaB, CTPOCHUE U CBOUCTBA TU(P(Y3MOHHBIX CIIOEB).

59. BopupoBanue craneii (0OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE M CBOMCTBA OOPHUPOBAHHBIX CJIOCB).

60. CrmunupoBanue cTaneil (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE U CBONCTBA CHITMIIUPOBAHHEIX CJIOCB).

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

62. XpomupoBaHue cTaneil (0CHOBBI TEXHOJIOTHHU, COCTaB, CTPOSHUE U CBOMCTBA XPOMUPOBAHHBIX CIIOEB).

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

64. O0uMe 3a1a4 1 MECTO TEPMHUYECKOH 00pabOTKU B MMPOU3BOICTBEHHOM HPOIIECCE.

65. CriocoObl HarpeBa M3/Aeuil TIPU TEPMUIECKOH 00paboTKe.

66. PaGouune cpeabl A1 HarpeBa U3/eJIUi IpH TepMUUECKOi 00paboTke.

67. Tepmuueckast 00pabOTKa ¢ UCTIOJIb30BAHUEM 3JICKTPOHATPEBA.

68. IlpyeMbl ¥ METOBI IPEIOTBPAILCHUS OKUCIEHUS U 00€3YTIepPOXKUBAHUS CTAIBHBIX U3JeIIUH IpU TepMudeckoil oo0padoTke.

69. Knaccugukanus KOHTPOIUPYEMbIX aTMOchep, IPUMEHSEMBIX TIPU TEPMHUYECKOI 00paboTKe, U TpeOOBaHNUS, IPEABSIBISICMBIC K
KOHTPOJHMPYEMBIM aTMochepam.

70. TIpUHIKIIBI TOTYYEHUS, COCTaB M Ha3HAYCHUE SHAOTEPMHUYECKOH, IK30TEPMUIECKOM, aTMOC(]EphI U3 aMMHaKa U a30THOM
KOHTPOJHMPYEMBIX aTMochep.

71. OxyaxaaroImye cpensl, IpuMeHsIeMbIe IpH TepMUUYecKoil 00paboTke. TpeboBaHus, TPEIbABIIEMBIE K )KUIKAM OXJIQXKIAIOIIUM
cpenam.

72. OxnakaeHue U3ICIUi pu TepMUUYecKoit 00paboTke. KprBas uaeaabHOTO 3aKaJOYHOTO OXJIaXKICHHS.

73. OxJlaskAaroIye cpejibl, He IpeTepreBaoue H3MEHEHUH arperaTHOro COCTOSTHUS BO BCEM JUANa30He TeMIIEpaTyp OXJIaKICHHS
U3[IEIIHUH.

74. OxJa>kAaroIye cpejibl, MpeTepreBaoie H3MEHEHHs arperaTHOr0 COCTOSHUS B CBSI3H C UX KUIEHUEM Ha ropsideil o- BepXHOCTH
OXJIaXK/1aeMbIX H3/ETHH.

75. Bunsl aBrogedopMaIuy 1 KiacCu(pHUKays HICTOYHUKOB aBTOehOPMUPOBAHHS IIPH TEPMUIECKOI 00padoTke.

76. ABronedopmaru nonyhadpuKaToB U U3AEIUN 0] JEHCTBUEM BHYTPEHHUX HANIPSHKEHUH M MEPBI 110 UX YMEHBIIECHUIO.

77. TexHOMOTMYECKUE CIIOCOOBI MasIoAe(hOPMAIMOHHON 3aKAJIKK B IPUCIIOCOOICHUSIX H MAIIMHHOM 3aKaJIKH.

78. Tepmuueckast 06paboTKa ¢ UCIIOIb30BAHUEM JIA3EPHOTO HArpeBa, €e MPEUMYILECTBa U HEOCTaTKU.

79. Tepmudeckas 06paboTKa ¢ UCIIOIB30BAHUEM JIEKTPOHHOIYYEBOTO HArPeBa, €e MPEUMYIeCTBA U HETOCTaTKH.

80. HuskotemnepaTypHas TepMOMexaHH4ecKast 00paboTKa CTaperoLtX CIIaBOB (CYLIHOCTh, Ha3HAUCHHE, BIUSHUE HA CTPYKTYPY U
CBOKCTBA).

81. BricokoTeMIiepaTypHas TepMOMEXaHHUYeCKasi 00pabOoTKa CTapeIoNHX CIUIABOB (CYIHOCTh, HA3HAYEHHE, BIUSHHUE HA CTPYKTYPY U
CBOKCTBA).

82. HuzkoremneparypHas TepMOMeXaHn4ecKas 00paboTKa CTaliel, 3aKaluBaeMbIX Ha MApTEHCUT (CYIIHOCTh, HA3HAYCHUE, BIIUSHUC
Ha CTPYKTYPY U CBOWCTBA).

83. BeicokoTemneparypHas TepMoMexaHndeckast 00padoTKa cTaiei, 3aKaJIMBaeMbIX HA MAPTEHCHT (CYLHOCTh, HA3HAYCHHUE, BIUSHUE
Ha CTPYKTYPY U CBOWCTBA).

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

85. [IpenBaputenbHas TepMOMEXaHUYECKas 00pa0dOTKa CTapEIOIINX CILIABOB U CTaJICH, 3aKaIMBaeMbIX HA MAPTEHCHT (CYLHOCTb,
Ha—3HaYEHHeE, BIMSHHE HA CTPYKTYPY H CBOMCTBA).

86. CyIHOCTh TEPMOLIMKIMYECKON 00pabOTKU U Kilaccu(UKaIHs €€ BUIOB.

87. Pa3HOBHIHOCTH TEPMOLMKINYECKOH 00paOOTKH CTalIeil U YyTyHOB.

88. CyImHOCTB, CXeMBI OCYIIECTBICHUS U KIAacCU(HKALM BUIOB XUMHKO-TEPMOLMKINIECKON TepMO0OpabOTKy.

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

90. BoccranoButenbHas TepMudeckas 00padoTka B MAIMHOCTPOUTEILHOM IIPOU3BOJICTBE.

5.2. TeMbl NHCHMEHHBIX PadoT

CamocrostensHast paboTa
OBOCHOBAHUE BbIBOPA KOHCTPYKIIMOHHBIX MATEPHUAJIOB U PASPABOTKA PEXXMMOB X TEPMUYECKOM
OBPABOTKMU JJI51 U3I'OTOBJIEHU A JETAJIEM MAILIMH 1 OBOPY IOBAHU A

5.3. ®oHx OLIEHOYHBIX CPEACTB

®OC pacnonoxeH B pazaene «CeeaeHus 006 o0pazoBarenbHOM opranu3anuny noapasaen «O0pa3oBaHue» 0QHIHAIEHOTO calfTa
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Kputepun olieHKH 3HaHHIA CTYACHTOB IIPH MPOBEACHUH TECTUPOBAHHUS 110 TECTY BTOPOTO THIIA: TECTOBOE 3aJlaHME IO AUCIMIUIMHE
COJIEPKHUT 25 BOIIPOCOB.

* O1eHKa «OTIMYHOY» BBICTABJISIETCS MPH YCIOBUU MPABUIHLHOTO OTBETA CTyAeHTa He MeHee ueM 80 % TecTOBBIX 3aJaHMii;

* OLeHKa «XOpOLIO» BHICTABIISIETCS MIPU YCIOBHH NPABUIILHOTO OTBETA CTY/ICHTA He MeHee 4ueM 60 % TecTOBBIX 33/1aHHIA;

* O1eHKa «yJOBIIETBOPUTEIIEHOY BHICTABISIETCS PH YCIOBUHU MPaBUIILHOTO OTBETA CTyAeHTa HEe MeHee 45 %; .

Kputepun O1ieHKH OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHL: TOYHOCTH ONPEACIICHIN U MOHSTHI, CTEIEHb PACKPBITHS CYLIHOCTH BOIIPOCa,
KOJITYECTBO MPABUIILHO M MOIHOCTBIO PACKPBITBIX BOIPOCOB:

* OLeHKa «OTIINYHOY» CTABUTCSI, €CIIH BBIMOJIHCHBI BCE TPEOOBAHKS: TOYHO JAHBI ONPEACIICHHUS M OHATHS;, IOJHOCTHIO PACKPHITA
CYIIHOCTH BOIPOCA; IaHbI MPABUIILHBIC U MOJHBIC OTBETHI HA BCE BOMPOCHI;  JIOTUYHO M3JI0)KEHA COOCTBEHHAS MO3HIIHS,
copMyIHPOBAHEI BHIBO/IBI.

* O1eHKa «XOPOIL0» — OCHOBHBIC TPEOOBAHMS BBIMIOIHEHBI, HO TIPH 3TOM JIOMYIIECHBI HeMOYETHI. B 4aCTHOCTH, UMEIOTCSI HETOYHOCTH
B M3JI0)KCHHH MaTepHalia; OTCYTCTBYET JIOTHYECKasl  IIOCIIEI0BATEIBHOCTD B CY)KACHHUSIX; HMEIOTCS YITYIICHHS B OTBETAX.

* O1eHKa «yIOBJIECTBOPUTEIBHO» — HMEIOTCSI CYIIECTBEHHBIE OTCTYIUICHHUS OT TpeOoBaHMil. B yacTHOCTH: TeMa OCBellIeHa JIUIIb
YaCTUYHO; JAOIMYIICHBI (PAKTHUECKUE OIIHOKH B COAEPKAHUH OTBETOB HA BOIPOCHL;, OTCYTCTBYIOT BBIBO/IBI; OTCYTCTBYIOT IIOSICHEHHUS K
(bopMysaM, pUCYHKH.

* OLeHKa «HEYIOBICTBOPHUTEIBFHO» — TeMa HE PacKphITa, 0OHAPYKHUBAETCS CYIICCTBEHHOE HEIIOHMMAHHUE IPOOIICMBI; TaHBI He
IIOJIHBIE OTBETHI MeHee ueM Ha 45% BOIpOCOB.

Kputepun O1eHKH BBIIONHEHHST KYPCOBOH pabOThI: IPABHIBHOCTD BBIIOIHEHHS

O1ieHKa «OTIMIHOY» CTABUTCS, €CIIU BHIMOJHEHBI BCE TPEOOBAHUS: TOYHO JAHbBI ONPECICHHS 1 TOHATHS; MOJHOCTHIO PaCKphITa
CYI[HOCTH BOIIPOCA; IaHbI [IPABUIIbHBIC, IIOJHBIC U 000CHOBAHHBIE OTBETHI [0 BEIOOPY MaTepHAOB U BuiaM Tepmudeckoii u  XTO
* O1eHKa «XOPOII0» — OCHOBHBIC TPEOOBAHHUS BBIMIOIHEHBI, HO TIPH 3TOM JIOMYIIECHBI HEeMOYETHI. B 4aCTHOCTH, UMEIOTCSI HETOYHOCTH
B M3JI0JKCHUU MaTepHalia; UMEIOTCS YITYLICHHS B OTBETAX.

* O1leHKa «YIOBIETBOPUTEIBHO» — HIMEIOTCSI CYIIIECTBEHHBIE OTCTYIUICHUS OT TpeOOBaHMi. B 4aCTHOCTH: BONPOC OCBEINEH  JIUIIh
YaCTUYHO; JAOMYIICHBI (PAKTHUECKUE OMIHOKH B COAEPKAHUH OTBETOB Ha BOIPOCHL; OTCYTCTBYET 0OOCHOBaHKE BHIOOpA MaTepHrana

5.4. IlepeueHb BUAOB OLEHOYHBIX CPeICTB

6. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexomMennyemasi 1utepatypa

6.1.1. OcHoBHast 1UTEpPaTypa

ABTOPBI, COCTABHTEIH 3arnasue, pasMenieHue U3zpatensctBo, rox | Konmu-Bo

JI1.1 |Conuues FO.I1., Ipsixun |MarepuanoBeeHue: yaeOHUK IS BY30B CII6.: Xumusnaar, 35
EN. 2004

JI1.2 Jlaxtun FO.M., MarepuanoBenenne: JOIMyIIeHo ['oc. KOMUTETOM 110 M.: Anbsnuc, 2013 50
Jleontnena B.I1. HapOJIHOMY 00Pa30BaHMIO B KAYeCTBE yUeOHUKA JUIs BTY30B

JI1.3 |mox pexn. FO.T. Mapounuk craneil u cruiaBoB M.: lnHOBanmoHHoe 10
JparyHoBa, MaIIHHOCTPOCHHE,
A.C.3y6ueHko; cocr. 2016

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

6.1.2. lonoiHUTEIbHAS TUTEPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue, pa3MelieHne WznarensctBo, ron | Komnu-Bo
JI2.1 |Mo36epr P.K. MarepuanoBenenue: yue0.mocodre s TEXH. By30B M.: Bercu. mk., 56
1991
JI12.2 |T'opomnuuenko B.U. [ u |MarepuanoBenenue: IIpakTHkyM: 171 By30B M.: 11
ap.] YHuBepcurerckas

kuura, Jloroc, 2006

JI2.3 |Konecos C.H., Konecos |MarepuanoBeneHle 1 TEXHOJIOTHS KOHCTPYKIIMOHHBIX M.: Beicm. mik., 1
n.C. MaTepuasoB: yueOHUK AJIs By30B 2007




ABTOpBI, COCTaBUTEIH 3arnaBue, pa3MeIeHHEe W3narensctBo, rox | Kommu-Bo
JI2.4 |Hopunbckuii ungyctp. |Knaccuduxarus, MapkupoBKa U CBOMCTBa LBETHbIX MeTa/uloB  (Hopunsck: HUU, 28
HH-T; cocT. A.5. Y CIIABOB: METO/I. YKa3aHHS K MPAKTHUECKHUM paboTam 2010
Capadanona
J12.5 |Capadanora A.4. MarepuanoBe/ieHHE U TEXHOJIOTHSI KOHCTPYKIIHOHHBIX Hopwuibsck, 1999 31
Marepuainos: JIabopaT. IpakKTUKyM
JI2.6 | dpun M.X., MockaneB |TexHOIOTHSI KOHCTPYKIIMOHHBIX MaTEPHAJIOB U M.: Bercur. mk., 47
M.A. MaTepHalIoBeeHIE: YUeOHUK ISl HEMAIIMHOCTPOMUT. CIICIL. 1990
BY30B
J12.7 |Boroayxor C.U., Kozuk|Matepuanoseaenue: pekomennosano ®I'bOY BITIO M.: 20
E.C. "MockoBckuii roc. Texnonor. yH-T "CTAHKHMH" B kauectBe  |MamuHOCTpOCHUE,
yueOHHKa JIJIs CTYJICHTOB BY30B 2015
6.1.3. MeTtonnueckue pa3pabdoTku
ABTOpBI, COCTaBUTEIIH 3arnaBue, pa3MeICHHEe W3narenscTBo, rox | Kommu-Bo
J3.1 |[Temnep I0.A., MarepuanoBejenue: Yueb. nocodue 1 By30B M.: Metannyprus, 35
Paxmrant A.T. 1989
JI3.2 |Hopunsckuit uamyctp. |MarepuanoBenenue. Teopus u TEXHOIOTHS TEPMUIECKON 1 Hopwuisck, 2006 6
HH-T; COCT. XUMHKO-TEpMHIECKON 0OPaOOTKH: METOIMIECKUE YKa3aHUs K
A.S.Capadanosa CaMOCTOSITENBHON paboTe
JI3.3 |Hopunbckuit uanyctp. |Knaccupukanus u MapkupoBKa 4yTYHOB M YIJIEPOAUCTBIX Hopunsck: HUH, 8
HH-T; cocT. A.5. CTaJeli: MeTO/I. YKa3aHHsI K PAaKTHUYECKUM paboTam 2007
Capacganosa
JI3.4 |Hopunbsckuii unayctp. |Knaccudukarys, MapKupOBKa U CBOWCTBA JIETHPOBAHHBIX Hopunscx: HUU, 49
HH-T; COCT. KOHCTPYKI[MOHHBIX CTaJICi: METOA. yKa3aHUs K IPaKT. 2011
Capacdanosa A. 5. paboTtam
JI3.5 |Apsamacos b.H., MarepuanoBeneHue: y4eOHUK /sl BTY30B M.: 40
Cunopun NN, MammHocTpoenue,
Koconanos I'.®. 1986
6.2. ITepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAUMOHHOI ceTn ""MHTepHeT"
21  [\\nii-ftp\Education  S:\Kagenpa TM u O
32 |Hayuno-texHuueckuii xypHan "Bonpocsl matepuanoseaenus”  HayuHo-TexHuueckuil xypHal «Bonpocst
MaTepuanoBeaeHus» https://elibrary.ru/title_about.asp?id=37686
33  |Jlabopatopubie pabotel  S:\Kadeapa TM u O\Marepuanoseneaue\Matepuanosenetue 11t CM MM\VJTa6opaToprbie
paboTsl MetaioBeneHme
24  [IIpaktmueckue padotel  S:\Kagpenpa TM u O\Marepuanoseaenne\Matepuanosenenne it CM MM\[Ipaktuueckne
paboThI
6.3.1 [lepeyenb MporpaMMHOro odecrevdeHust
6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1|HayuHno-TexHuueckuii sxypHan «Martepuanosegenue» http://www.nait.ru/journals/index.php?p_journal id=2
6.3.2.2|Hayunas unpopmanuonHnas oubnuorek. XKypnan "Marepuanosenenue” elibrary.ru/title_about.asp?id=7878
6.3.2.3|Hayunas undpopmannonnas 6ud1moTex.
6.3.2.4|Kypnan "MarepuanoBeieHUue U TepMHUUYecKas 00paboTKka METaIoB
6.3.2.5|HayuHo-Texnu4eckuii )xypHan «Bonpocel MmarepuanoBeaenus» https://elibrary.ru/title_about.asp?id=37686
6.3.2.6|«eLIBRARY.RU» OOO «PYH3b»: Jlorosop NeSU-16-05/2015r. ot 06.05.2015T.
6.3.2.7|HayuHo-TexHUYECKHI )KypHAT «Bompockl MmarepuanoBenenusi» http://www.crism-prometey.ru/science/editions/
6.3.2.8
6.3.2.9|adopmManmoHHbIe PECypPChI:
6.3.2.10|OnexTponnble pecypcsl u3aarensctBa «Elsevier»: Scopus, ScinceDirect, FreedoomCollection: CornacHo cornameHuio o
CO3JIaHUH
6.3.2.11|aopMaOHHO-CITPaBOYHBIN MOPTAT IO METAJUTYPTHH 1 TUTEHHOMY TIpon3BoACTBY http://metalurgu.ru/opisanie-
tehnologicheskih-protsessov-litya/
6.3.2.12|LlenTpanbHbiii MeTasmudeckuit moptan PO http://metallicheckiy-portal.ru/marki_metallov
6.3.2.13|NudopmanmoHHO-CIIpaBOYHbIM mopTan MapouHuk craeii u cruiaBos http://www.splav-kharkov.com/choose_type.php
6.3.2.14|adopmanmonnsit mpoekt Materiology.info http://materiology.info/




7. MATEPUAJIBHO-TEXHUYECKOE OGECIHIEYEHHME JJUCITUIIJIMHBI (MOY JIs1)

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

7.2|IIpoextop Epson EB-485Wi ¢ HHTepaKTHBHEIM SKPaHOM.

7.3|Mukpockoms! MeTajutorpaguaeckue HHBEPTUPOBaHHbIE arperaTHele JJaboMer-U ¢ cucTeMoii BU3yanu3amyu 1
KOMIIIEKTaM MHKPONLTH(}OB - 3 mIT.

7.4|Mukpockornsl Metamorpapuueckrne MUM-7 — 4 r., MMII-4 (1 mT.).

7.5|TBepaomepst TK-14-250, TK-2M, THI-2M.

7.6|JTynsl Bpunenns - 6 mt.

7.7|Habopbl MUKpOULTH(OB CIUTABOB.

7.8|YueOHble KUHO(DUITBMBI.

7.9|YueOHble Mpe3eHTaIIUH.

7.10(Harpesarenbubie neun CHOJI (3 mur.).

7.11{MasTaukoBsie xorpsl [1K-30, KM-0,5.

7.12

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHHUIO JUCHUTIIJIMHBI (MOY JIST)

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

BrinonHeHue 3a1aHuii nperycMaTrpuBaeT 000CHOBAaHHBIN BEIOOP MaTepuaia 1 ero 00paboTKy, B HaHOOIbIIEH CTeNeHN
00€eCIeuNBalONINX IKCINTYaTalHOHHYIO HaJe)KHOCTh U JJOJITOBEYHOCTH AeTalel U KOHCTPYKIHUIT TeXHOIOTHIeckoro obopynosanus. B
3a7aHUAX CHOPMYIHPOBAHBI XapaKTEePHbIC CBOMCTBA U SKCILTyaTAlOHHBIE YCIOBUS KOHKPETHBIX JleTanell, HCIONb3yEeMBbIX IIPU
M3TOTOBIICHHUH JieTalneil 000pyIOBaHHS METAJLTypPIHIECKUX 3aBOJIOB.

Jlnis penieHus 3a1a4 HEOOXOJUMO:

- IPOAHANM3UPOBATh YCIOBUS PabOTHI AeTaneil (Harpy3ka U XxapakTep ee MPUI0KSHHUS, TeMIepaTypa  T.1.), 9TO HO3BOJISET
OIIpeNIeNINTH CBOUCTBO (TPYIIITY CBOHCTB), 00ECTICUNBAIONINX SKCILTYaTAMOHHYIO HaJe)KHOCTh U JJOJITOBEYHOCTh KOHKPETHOH 3a1a1H;
- yKa3aTh BO3MO>KHbIE BH/IbI BHIXOJa U3 CTPOS WM Pa3pylLIeHUH AeTaneil, ux Haubosee BEpOSTHbIC IPUUNHBI,

- IPOAHANM3UPOBATH METOIBI M3TOTOBIECHHS JeTaly (JINThE, KOBKA, MITAMIIOBKA, CBAPKA, PE3aHUE) C YUETOM TEXHOIOTHIECKHAX
CBOMCTB IIpeJyIaraéMbIX MaTepHajoB;

- U3 TIpeyIaraeMbIX MaTepualoB BEIOpaTh €MHCTBEHHO IIPHEMIIEMbIH 1 oOeciednBafOIni TpedyeMble CBOHCTBA, 000CHOBAB CBOI
BBIOOD CPaBHUTENBHOHN OLIEHKON MEXaHUYECKHUX, TEXHOJIOTUUECKHUX U SKCILIYaTaIl[MOHHBIX CBOMCTB BCEX MAaTEPHUAJIOB,
HpEUI0KEHHBIX B 3a/1a4e;

- yKa3aTb IPYIIly BEIOPAHHOTO MaTepuasa [0 Ha3HAYCHUIO (KOHCTPYKIIMOHHBIE, OOIIET0 WK CIEMaTIN3UPOBAaHHOIO HA3HAYCHUS,
MHCTPYMEHTAJbHBIC HIIH CTAaIH CO CTICHHATEHBIMHU (DH3NUECKUMH HITH KCILUTYyaTallMOHHBIMU CBOHCTBAMH), OXapaKTepH30BaTh
OCHOBHBIE TPeOOBaHMS, IPEABSBISEMBIE K JAHHOH IPyIIIe CBOUCTB;

- IPUBECTH XUMHIYECKHH COCTaB BEIOPAHHOTO MaTepHana, yKa3aTh CBOMCTBA B ICXOJXHOM COCTOSHIH (COCTOSHHH MOCTaBKH) U TOCTe
IIPUMEHEHUs! yIIpouHsonlel 00paboTkH (B TOTOBOM U3/EIHN);

- IPETIOKUTH U 000CHOBATH (B CIIydae HEOOXOAUMOCTH) PEKHMBI TEPMUIECKON, XUMHKO-TepMHUIECKOH 00pabOTKH MM HaKIITIA,
CIOCOOCTBYIOIIUX JOCTM)KEHUIO ONTUMAIBHBIX 3KCIUTyaTallHOHHBIX CBOHCTB MaTepHana,;

- OXapaKTePH30BaTh BIMSIHHE JETUPYIOIINX JIEMEHTOB B 00ECIIEICHNH CIIeINATbHBIX 1 MEXaHHYECKIX CBOMCTB CTallM WX CIUIaBa U
Ha MpeBpalleHus B MPOLEcce TePMHUECKOH 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:

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/
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 O MPOBENEHUU TEKYIIETO KOHTPOJS 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 BHIOOP MaTepraioB
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
5 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.  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 Harpy>KeHHUU.

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. 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 TEPMUIECKON 00paboTKH 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 leMeHTanus. 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 IPUMEHEHHUSL.

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 HEPYKABEIOLUX CTaJIEH.

45. YKapocroiikue KOHCTpYKIIMOHHBIE cTanu. ['a3oBast koppo3usi. OCHOBHbIE TPUHIUITBI
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, X TepMUUecKas oopadorka. CTamu A 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 MOPOLIKOBON METAJUTYpIHU: TBEPIbIEC CILIABBHI,
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 U3EHi 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 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 MpeBpalleHUl B TBEPJAOM COCTOSHUHM 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. Pa3HOBMJHOCTH OTXKHra M HOpPMAJU3allUsl YYTryHOB (CYIIHOCTh, Ha3HA4YCHUE H
00J1acTH MPUMEHEHUS ).

22. Pa3HOBHIHOCTH 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, IOTIOTHUTEIbHAS JeopMarus 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 IIPOIECCOB 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. DnemMeHTapHbIC CTaJAUM 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. ['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 MPEIOTBPALLICHHUS] OKUCIEHUS U 00€3yTIIepOKUBAHNUS 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 cpeibl, MpeTepreBaroie U3MEHEHUs arperaTHOro COCTOSIHHMS 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, HA3HAYEHME, BIUSIHUE Ha CTPYKTYPY U CBOICTBA).

81. BricokoTemmepaTypHasi TepMOMEXaHUYecKas 00pabdoTKa CTaperolluX CIUIaBOB
(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 cranedd ¢ 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 TOHATH; IIOJIHOCTBIO PACKPBITA CYLIHOCTH BOIIPOCA; JIaHbl IIPaBUJIBHBIE 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 HEMOHUMAaHHWE 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



