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1. OFBEKT, HEJIb U 3AJIAYU OCBOEHUSA JUCIHUITJIMHBI

Jucuumnuza «CrnenyuanbHele CTaId U CIIJIaBbD» PACCMATPUBAET BOIIPOCHI, KACAIOLIUECS COCTaBa,
TEPMUYECKOH 00pabOTKH, CBOMCTB U CIEHH(PUKN TPUMEHEHUSI KOHCTPYKIIMOHHBIX W HHCTPYMEHTAIBHBIX
CTaJIeil, a Tak)Ke cTajel U CIIIaBOB C OCOOBIMU CBOMCTBAMH.

Ieabl0 AUCHUIUIMHBI SBIIAETCS TEOPETHYECKas M IPAKTHYECKas IOATOTOBKA CTYJIEHTOB B
00J1aCTH METaJIJIOBEJICHNUSI U TePMUUYECKONH 00pabOTKU CIEUAIbHBIX CTalel M CIUIaBOB JJIsl TOHUMAaHUS
O0COOEHHOCTEN MX cocTaBa M CTPYKTYpbl M M3MEHEHHUS CBOMICTB 3TUX MaTEpHUajOB B 3aBHUCHUMOCTH OT
YCIIOBHH JIETUPOBAHUS U TEPMUUYECKON 00pabOTKH.

B pesynbrare 0cBOEHUS NUCIUIIIINHBI CTYIEHT JOJKCH:

3HaTh: KIAaCCHU()MKALUIO CHEIHUATIbHBIX CTaled M CIUIAaBOB, 3aKOHOMEPHOCTH BIMSHHSA JIETUPYIOLIMX
9JIEMEHTOB Ha (ha30BbIe MPEBPALICHUS B HHUX, MPUHLUIBI M LEIA UX JISTHPOBAHUS B 3aBHCHUMOCTU OT
Ha3HA4YEHUs, OCHOBHBIE XapaKTepHbIE CBOWCTBA, TEPMUUECKYIO 00pabOTKY M 00JIaCTH IPUMEHEHUS TAKUX
MaTepHasIoB (110 KJ1accaM U TpyIIam).

yMeTb: BbIOpaTh MapKy cTaJu (CIUIaBa) AJS M3TOTOBJICHMsS J€Talld, KOHCTPYKLUU WIM MHCTPyMEHTa
KOHKPETHOT'O Ha3HAUYEHUS U PEKUM HX 00pabOTKH 1715l 0OecrieueHus] HEOOXOJUMBIX CBOMCTB, ONPEEIIsATh
COCTaB MaTepuaa Mo €ro Mapke M 0KUAAEMYI0 CTPYKTYpY CTajM B 3aBUCHMOCTH OT COCTaBa U peKUMa
TEPMUYECKOI 00pabOTKH.

BJIaJleTh: HaBbIKaMU pabOTHl JuarpaMMamu (pa3oBBIX M CTPYKTYpPHBIX NMPEBPAILIECHUI B JIETMPOBAHHBIX
CTaNsIX U CIUIaBax, JUarpaMMaMH, OTPa)KalOIIUMH B3aUMOCBS3b MEXIYy COCTaBOM WJIM CTPYKTYpPOH M
CBOWCTBaMM MaTepuala, HH(pOpMaIMel 0 PEKOMEHIyEMbIX 00JIACTSX MCIIOJIb30BaHMsl CTaJlel U CIUIaBOB
Pa3IMYHBIX THUIOB U KJIACCOB, HABBIKAMHU PAaOOTHI CO CIIPAaBOYHOH JINTEPATYypOH.

[lepeuncneHnpie pe3yabTaThl OOYUYCHHsS SBISIOTCS OCHOBOW isi (POPMHUPOBAHUS CIIEAYIOUINX
KOMIICTEHITHIA:

- OIIK2 - cmocobeH yd4acTBOBaTh B MPOCKTUPOBAHUU TEXHUYECKHMX OOBEKTOB, CHUCTEM H
TEXHOJOTHYECKUX MPOLECCOB C YYETOM SKOHOMUYECKHUX, SKOJIOTHYECKUX U COLIMAIbHBIX OrPaHUYCHHI;

- OIIK6 - cmocobeH mpuHUMaTh OOOCHOBAaHHBIE TEXHHUYECKHE pEHICHHS B MPO(decCHOHATBHOM
NeSTCIIbHOCTH, BEIOUPATh 3 PEKTUBHBIC U OE30MMACHBIC TEXHIUYECKHUE CPEJICTBA U TEXHOJIOTHH;

- [IK1 - criocobGeH Ha OCHOBE CHCTEMHOTO TOX0/a MPUMEHSATh OCHOBHBIE METObI UCCIICIOBAHMSI,
aHalin3a, JUArHOCTUKH W MOJECIUPOBAHUS CTPYKTYpPbl M CBOMCTB METAJUIMYECKHUX, HEMETALINYECKUX,
KOMIIO3UIIMOHHBIX U TOPOIIKOBBIX MAaTEPHAIOB B HAYYHO-UCCIEAOBATEIbCKON M MPOU3BOJICTBEHHOU
JIeITEIILHOCTH,

- [IK3 - cmocobeH 060CcHOBaTh MPUMEHEHHE OCHOBHBIX THIIOB COBPEMEHHBIX HEOPTaHUYECKHUX,
OpPTaHMYECKUX, KOMITO3HIIMOHHBIX, ITOPOIIKOBBIX, HAHO- W aMOP(HBIX MaTCPUAIOB JUISI PEIICHHS
MIPOU3BOJCTBEHHBIX 3aa4.

2. MECTO JUCHUILIUHBI BOCHOBHOM OBPA3OBATEJIBLHON NPOT'PAMME

JlucuumimHa OTHOCUTCS K 00s13aTenbHOM yacT bioka 1 qucturius (Moyiei) yaeOHoro 1iaHa.

basupyercss Ha 3HaHMSIX UM YMCHHAX, KOTOPBIC CTYIEHT MpHOOpEeN TIpU OCBOCHUU
MPEAMIECTBYIOMUX TUCIHUIUINH: (U3ndecKas XuMus, Qu3nka, Gu3nKa KOHIACHCHPOBAHHOTO COCTOSHUS,
MaTepHalioBe/leHHe (METaNIOBEelICHIE), MEXaHHMYECKHEe W (U3NYECKHE CBOWCTBA MAaTEPUAIOB, TEOPHS
TEPMUYECKOI 00pabOTKH.

3HaHUST M yMEHHs, UpUOOpPETEHHBbIE TPU OCBOCHWW JAaHHOW IWCUUIUIMHBI, PEaTH3YIOTCS
CTYACHTOM TIPU U3YyYEHUH TMOCIEAYIOMNX JUCHUIUIMH (TEXHOJIOTHUS TEepMHUUECKO 00padoTkm),
BBITTOJIHEHUH KBATM(UKAITMOHHOW PaOOTHI MIPH MPOX0XKICHUH FOCY1apCTBEHHON UTOTOBOW aTTECTAIlHH, a
TaK)Ke MPU U3YUCHUU JUCIHUILTUH MaruCTEPCKON MOITOTOBKH.



3. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

3.1. PacnipeesieHue yueOHbIX YaCOB M0 TeMaM JMCHHUILUIMHBI M BUIAM 3aHATHIA
HanmenoBanue tem KomngectBo yacos
(comeprkaTenbHBIX MOTyJICH) (ounas / 3aouHas hopma)
B Tom uncne
Jlexkiuu | [paxrt. |[Jlabop.| CPC

6/5 4/1 0/0 0/0 | 2/4

Bcero

Tema 1. OOmias XapakTepUCTHKA CIIEIIUATBHBIX
cTaJieH U CIIJIaBOB

Tema 2. Bnusinue nerupoBanus Ha Ga3oBbIe U
CTPYKTYPHBIE PEBPAIICHUS B CTAIAX.

18/21 8/1 0/0 4/0 | 6/20

Tewma 3. CTpOUTENIBHBIE CTAJIH. 6/7 4/1 0/0 0/0 | 2/6
Tema 4. KoHCTpYKIIMOHHBIE MAIITTHOCTPOUTEIIHHBIC
e 34/34 10/2 0/0 12/2 |1 12/30
Tema 5. Beicokonpo4Hbie KOHCTPYKIIMOHHBIC CTAA. | 3 /4.5 2/0,5 0/0 0/0 1/4
Tema 6. IHCTpyMeHTaIbHBIE CTAJIH. 36/31 10/1 0/0 14/2 | 12/28
Tema 7. Koppo3noHHO-CTOMKHE CTANIM U CILUIABBI. 12/9,5 | 4/0,5 0/0 4/0 4 /9
Tema 8 XKaponpouHble 1 )KapOCTOMKHUE CTAIU U 9/105 | 6/0,5 0/0 0/0 | 3/10
CILJIaBbI.
Tema 9. DNEKTPOTEXHUYECKHE CTATHN U CIIABHI. 5/6,5 3/0,5 0/0 0/0 2/6
KonTakTHas paborta (ZOMOTHUTEIbHAS) 6/6
Kypcosas pabora 271727 0/0 0/0 0/0 |27/27

HToro no Bugam 3aHsTHIA: 162/162 | 51/6 0/0 34/4 |71/144

KonTpons 36/36
Hroro: 198 /198

(I)OpMHPOBaHHe KOMIIETEeHIIUH B pe3yabTaTe OCBOCHUA TEM NJUCHHUIIJIUHDBI

Komnerenuuu TeMbl IMCHUIINHBI, HALlEJICHHbIE HA BHIPA0OTKY
KOMIIETEeHI[MH
OIIK 2 Tema 1
OIIK 6 Tewmnr 1, 2
K 1 Temsr 2,4,6,7,8
IIK 3 Tewmsr 3,4,5,6,7,8,9
3.2. Jleknun

Tema 1. O0mas xapaKTepUCTHKA CNIEHAJBHBIX CTAJeH U CIUIaBOB.

CopaepkaHUE TEMBI 1:

OcCHOBHBIE TIOHATHS U ompeneneHus. Jlerupyrommue sneMeHTsl, uX Buabl. llenu nerupoBanus.
MuxkponerupoBanue. MoaudunupoBanue CIIaBOB, €ro BIUSHUE Ha CTPYKTypy U cBoiictBa. OOmias
XapaKTEePUCTHUKAa U KJIacCCU(PUKAIMSA CHEIUATbHBIX U JIETUPOBAHHBIX CTane. CTPYKTYpHBIE KJIACCHI
JIETUPOBAHHBIX CTaj€ll B COCTOSIHUM paBHOBECUS M IMocie HopMmaiu3auuu. OCHOBHBIE HPUHIUIIBI
MapKHUPOBKH JISTHPOBAHHBIX cTajei. DPPEKTUBHOCTH UCITOJIH30BAHUS JICTUPOBAHHBIX CTAJICH B TEXHHKE.

@a3pl B JETUPOBAHHBIX CTAISIX: TBEpPIbIE PACTBOPHI (JETUPOBAHHBIN (DEpPpPUT, JETUPOBAHHBIH
ayCTCHUT), COCAUHEHUS - KapOWABI, HUTPHUABI, WHTEPMETALIUIBI, HUX OOIas XapaKTEepPUCTHKA.
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Mexanu3mbl  ynpouHeHuss — ¢epputa. BnusHue — nmerupoBaHHsS — KapOuaooOpasymomuMH U
HEeKapOUI000pa3yIoIMMHA JIEMEHTAMH Ha TEPMOJMHAMHMUYECKYI0 aKTUBHOCTH YIJIEpOJa B TBEPAOM
pactBope. Kapbunubl U HUTpUIbl B cTansx. HTepMeTauinuecKue COeAMHEHUS B CTANIAX W CIJIaBaX, UX
OCHOBHBIC THIIBI.

Jluteparypa k teme 1: [1, c. 6-23], [2].

Tema 2. Biusinue erupoBanusi Ha (pa3oBble M CTPYKTYPHbIE NIPeBPAlleHUS B CTAJISX.

ConeprkaHue TEMBbI 2:

BnusiHue nerupyrommx 371€MEHTOB Ha (Da30Bble M CTPYKTYpHBIE IMpPEBpAllleHUs B CTasX MpHU
HarpeBe. OCOOEHHOCTH IIpolecca ayCTEHUTU3ALMU JIETUPOBAHHBIX CTalel, BIMSHUE CIELUATbHBIX
KapOunoB. OCOOEHHOCTH BIUSHMS KapOMI000pa3yloluX M HEKapOuJ000pa3yrolX 3JIEMEHTOB Ha
MOJIMMOP(HBIE MPEBpalleHUs U PACTBOPEHME CIELUANBHBIX KapOHJOB B IpPOLECCE ayCTEHUTH3ALUH.
BnusiHue nerupoBaHus Ha MPOLIECCHI pOCTa 3€pHA ayCTEHUTA IIPH HarpeBe.

BnusiHue nerupoBaHuss Ha YCTOMYMBOCTh NEPEOXJIAXKIECHHOTO ayCTEHHUTa M INPOKAINBAEMOCTh
cTany. BnusHue nerupoBaHus KapOMI000pa3yrOIMMU U HEKapOMI000pa3yroIUMHU 3JI€MEHTaMHU Ha
KMHETHKY pacliaja ayCTeHUTA B EPIUTHON U OEMHUTHOM 00s1acTX. Bimsaue  nermpoBaHus = Ha
KUHETHKY U TeMIIEpaTypHbIH MHTEPBaJ MAPTEHCUTHOTO MPEBPAILICHUS.

IIpeBpamieHus npu OTIYCKE 3aKAJICHHBIX CTaleil. BiusHue JermpoBaHus Ha IPOLIECCH pacnana
MapTeHCHUTa. SIBjIeHHWE BTOPUYHOIO TBEPACHUS MpPU JETUPOBAHMU CTalU KapOMI000pa3yroluMu
aneMeHTaMd. OCHOBHBIE MEXaHH3MBI OOpa30BaHMS CIECIUAIBHBIX KapOWIOB NpU OTIyCKe. SIBieHue
BTOPUYHON 3aKalIkU NPH OTIYyCKE BBICOKOJIETMPOBAHHBIX CTajieil. BiusHue nerupoBaHus Ha SIBIEHUE
OTITyCKHON XPYNKOCTH BTOPOTO poja. MeToabl GOpbOBI C OTIYCKHOH XPYNKOCTHIO B JIETHPOBAHHBIX
cTansax. BausHue nernpoBaHus Ha MPOLECCHI paclaga OCTATOYHOTO ayCTEHUTA B JIETUPOBAHHBIX CTAJSAX U
KHHETHKY POCTa KapOWIOB IPH OTITYCKE.

Bnusinue nerupoBaHust Ha KpUTHYECKHE TOUKHU cTanu. Kiaccudukanys nerupyromux 3J1eMeHTOB
M0 WX BIUSHUIO Ha mnoiauMopdmsm xeneza. OcOOEHHOCTH BIUSHHS —KapOHI000pa3ylomux |
HEKapOuJ000pa3yIoMUX 3JEMEHTOB HA KHHETUKY THOJIMMOP(HBIX TpEBpalleHUH U  IMPOLECCHI
pacTBOpeHHUs] KapOUI0B; KOMIUIEKCHOE BIIMSHUE 3THUX (PAKTOPOB Ha KPUTUUYECKHUE TOUKH JIETUPOBAHHBIX
CTajiell mpu HarpeBe M oxJaxJaeHUH. [IoHATHEe 0 HUKEeIeBOM M MAapraHIEBOM ayCTEHUTAaX U OCOOEHHOCTH
YIIPOYHEHUS CTAJIEN C COOTBETCTBYIOIIEH CTPYKTYPOIl.

Jlutepatypa k teme 2: [1, c. 24-42], [2].

Tema 3. CTpouTe/ibHBIE CTAH.

CopepxaHue TeMBbI 3:

OOmast XapaKTepUCTHKA U OCHOBHBIC TPEOOBAaHUS K CTPOUTEIBHBIM CTAJISIM, OCHOBHBIC 00J1aCTH
ux npuMmeHeHus. Kiaccupukanus KOHCTPYKIIMOHHBIX CTpPOMTENbHBIX cranei. Kiaccel cranei.
TepMmudeckn ynpoyHEHHBIE YIJIEPOAMCTBIC CTPOUTEIBbHBIC CTald. ApMaTypHbIE CTalli, MX Ha3HA4YCHHE,
MIPUHIUIIBI ¥ LIEJIN JIETUPOBAHUS M OCHOBHBIE KJIACCHI.

CtpouTenbHble HU3KOJICTUPOBAHHBIC CTaNN: (EPUTO-TIEPIUTHBIC, IOBBILICHHOM W BBICOKOH
MIPOYHOCTH, OCHHUTHBIC, IPUHLMIIBI U LU UX JIETHPOBaHUSA U 3((HEKTUBHOCTH UCIOIB30BAHUS BMECTO
yIIIepoauCThIX cTajeid. OCHOBHBIE JIETHPYIOUINE HJIEMEHTHI B TAKUX CTAJSX, UX BIMSHHUE HA CTPYKTYPY U
cBoiicTBa. D(PPEeKTUBHOCTD MPUMEHEHUSI KOHTPOIUPYEMOM MPOKATKH U TEPMHUECKOTO YIPOYHEHUS TPU
MIPOM3BOICTBE JIMCTAa U COPTOBBIX NMPOGUIICH MpoKaTa JUIsi CTPOUTEIHCTBA.

Jluteparypa k teme 3: [1, c. 43-49], [2].

Tema 4. KoHCTPYKIIMOHHBIE MAIIMHOCTPOUTE/IbHbIE CTATH

Conepxanue TeMbl 4:

OcHOBHEBIE Tp860BaHI/I$I K MalllMHOCTPOUTCIILHBIM KOHCTPYKIIMOHHBLIM CTaJIsAM. OcHoBHas 1ICJIb
JIETUPOBAHUS TAaKUX CTaJeH.

MarmuHOCTpOHUTEIbHBIE JIETHPOBAHHBIC YIIyYIllaéMble CTalH, MX KiIacCH(UKalMs MO CHUCTEMaM
nerupoBanus. BimsiHue ocHOBHBIX Jerupyrommx aneMmeHToB (Cr, Ni, Mn, Si, Mo) Ha CTpyKTypy H
cBoiicTBa cranei. KomiuiekcHOe JlernpoBaHNe U MUKPOJIETHUPOBAHUE MAIIMHOCTPOUTENBHBIX CTaJIEH Kak
CPEJICTBO TMOBBIMICHUSI UX CBOMCTB M SKOHOMMHU JIETUPYIOUIMX 3JIeMEHTOB. OCOOEHHOCTH TEpMUYECKOM
00pabOTKU U3AETUI U3 JTETUPOBAHHBIX YIYUIIAEMbIX CTaJICH.
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MamuHOCTpOUTeNbHbIE JIETUPOBAHHBIE CTaJd JUIl LIEMEHTAlMd U HUTPOLIEMEHTALUU.
XapaKTepuCTUKAa OCHOBHBIX TPYII TaKUX CTaled, [eIb WX JIETUPOBAHUS M MHUKPOJCTUPOBAHHMS.
OcoOeHHOCTH TepMHUUECKOM 00paOOTKM H3JeNui TOocie LEeMEHTAallMM WIM HUTPOLIEMEHTAlluu B
3aBUCHUMOCTH OT XMMHYECKOTO COCTaBa CTajedl M CKIOHHOCTH K POCTYy 3epHa aycteHuTa. Cranu s
a30THPOBAHUS, OCHOBHbIC NPUHIMIIBI WX JIETUPOBaHMUs Ui oOecneueHus: HEeOOXOAMMBIX CBOWCTB
CEepAIEBUHBI U TOBBIIICHHON TBEPIOCTH IMMOBEPXHOCTHOTO ciost. OCOOCHHOCTH TEPMHUYECKOW M XMMHKO-
TEPMUYECKOI 00pabOTKH U3/1eNUil U3 a30TUPYEMBIX CTaJei.

[Ipy>XxuHHBIE CTaJd, WX OCHOBHBIC Tpynnbl. [IpWHIMIBI JETHPOBaHUS TPYKUHHBIX CTaJICH.
TpeboBaHMsI K CTPYKType TaKUX CTaJeH M TEXHOJOTHYECKUE CPEJCTBA MOBBIMIECHHS CIIy>KEOHBIX CBOMCTB
rOTOBBIX m3aenwid. [IpyXWHHBIE CTanu Uil YNOPYTHX AJIEMEHTOB CIEIUAIBFHOTO Ha3HAYCHUS.
OcobeHHOCTH TepMHUUECKO 00pabOTKU NPY>KUHHBIX CTaJIeH.

[ToammMImHIKOBBIE JIETHPOBAHHBIE CTAJIM, OCHOBHBIE TPEOOBaHHS K MX COCTaBy, CTPYKType H
cBoiictBaM. IIpuHIMMOBI M IEeNb JIETMPOBAHUS MOALIMITHUKOBBIX cTajed oOINero Ha3HaYeHUs U
CHeNHaNTbHOr0 Ha3HaYeHUs1. OCOOEHHOCTH TEPMUYECKON 00paOOTKHN M3/IEHI U3 TAKUX CTAJICH.

N3HococToliKue cTainu U YyTyHBI, UX Kiaccudukanus. BeicokomapraHueBas ayCTeHUTHas! CTallb
(ctanp Tapdunbna), ee cocrtaB, CTPyKTypa, CBOMCTBa W mNpuMeHEHHE. OCOOCHHOCTH YNPOYHEHUS
MapraHiieBoro aycTeHuTa. MeTacTaOWIbHbIE ayCTEHUTHBIE CTaJId, UX COCTaB, CTPYKTypa, CBOWCTBA U
npuMeHeHne. VI3HOCOCTONKNE YyTYHBI, UX OCHOBHBIE TPYIIIIBI 110 THUITY KapOHWIOB U MaTPHUIIbl, OCHOBHBIE
00J1aCTH UCHOIB30BAHUS.

KoHCTpyKIIMOHHBIE CTaNU CHIENMATIBHOTO Ha3HAYEHUS:

- CTaIM JJs XOJIONAHOW LITaMIIOBKH, OCHOBHBbIE TpeOOBaHMS K HMM U CpeACTBa UX oOecneueHus,
YTIEPOAUCTBIE U JIETHPOBAHHBIE (HECTAPEIOIINE) HU3KOYIJIEPOIUCTBIE CTATH AJI XOJIOJHOMN IITAMIIOBKY;
nByXGa3Hble (peppUTO-MapTEHCUTHBIE JIETUPOBAHHBIE CTAIM, OCOOCHHOCTH MX TEPMHUYECKONW 00paboTKy;
CTalld JJsl XOJOJHOM OOBEMHOM IITaMIOBKM M XOJOJHOW BBICAJKM, TpeOOBaHHSA K MX COCTaBy,
CTPYKTYpE, TEXHOJIOTMYECKHM U MEXaHUYECKUM CBOICTBaM;

- KpPHUOTEHHBIE CTalld, YCJIOBUS WX HCIIOJIb30BaHMS, OCHOBHBIE TPEOOBAaHMS K HHUM. AYCTEHUTHBIC
XpOMO-HUKEJIEBbIE KPUOT€HHBIE cTand, uUX coctaB M cBoicTBa; Cr-Mn- u Cr-Ni-Mn- cranu kak
anprepHathBa Cr-Ni-cTansiM, UX CBOWCTBAa M MCHOJIb30BaHHUE; (PEPPUTHBIE HU3KOYTJIEPOAUCTHIE CTaJH,
JIONIOJTHUTEBHO JIETHPOBAHHBIE HUKEIIEM;

- HEMarHUTHBIE CTaJIH MOBBIIIEHHON MPOYHOCTH, UX COCTAB, CTPYKTYpa U 00JIaCTH UCIIOJIB30BAHUS;

- CcTalM TIOBBIIIEHHOW MeEXaHMYeCKOll o00pabaThlBa€MOCTH, UX COCTaB, OCHOBHas LeJb
JOTIOTHUTEIHHOTO JIETUPOBAHUS, HA3HAYCHHUE; IPUHIIAIIBI MAPKUPOBKH U OCHOBHBIE TPYTIITH;

- PEeNbCOBbIE CTaJIM, OCHOBHBIE PUHIIUIIBI BHIOOPA UX COCTaBa U BUAOB TEPMUUECKOM 00pabOTKH;

- CTajNy MOHWKEHHOH NMPOKaJIMBAEMOCTH, UX OCHOBHOE MPHMEHEHHE U TPeOOBaHMS K COJEPIKAHMIO
JIEMEHTOB, 3()(HEKTUBHO MOBBIIIAIOLINX TPOKAINBAEMOCTb.

Jluteparypa k Teme 4: [1, c. 50-65], [2, 3].

Tema 5. BbICOKONIPOYHBbIE KOHCTPYKIIMOHHBIE CTAJIH.

ConepxaHue TeMBbI S:

BricokonpouHble KOHCTPYKIIMOHHBIE CTalH, WX OO0IIas XapaKTepUCTUKA W KiIacCU(UKAIIHS.
Oco0EHHOCTH HUCTIOIB30BaHMSI BRICOKOIIPOYHBIX CTAJICH ¢ METaCTa0MILHOU CTPYKTYPOH.

HuskooTnylieHHbIe JIETHPOBaHHBIE BHICOKONPOYHBIE CTallk, UX COCTaB, CTPYKTypa U CBOWCTBA.
[IpuHUIMIIBI JIETUPOBAHUS TAKUX CTajei, 00JaCTH UCIOJIb30BaHUS, IPEUMYIIIECTBA U HETOCTATKH.

Cramm cO CBEpXMEJKHM 3€pHOM, TEXHOJIOTHYECKHE METOAbl HX 00paboTKH, CBOWCTBA,
MIPEUMYIIECTBA U HETOCTATKH.

JlucriepciOHHO-TBEPCIONINE CTalM, UX COCTaB, CTPYKTypa M cBOHCTBAa. DP(PeKT BTOPUYHOTO
TBEPJCHHUS, €ro NMPUpOoJia U BIMSHHE Ha CBOICTBAa IUCIEPCHOHHO-TBEpACOIUX crajieil. OcoOeHHOCTH
TEPMUYECKOI 00pabOTKH U 00JIaCTH UCTIOIB30BAHUS AUCIIEPCUOHHO-TBEPICIOINX CTaJICH.

Cranu, nonepraembie TMO. O6mas xapakrepuctuka BiausiHus nporieccoB BTMO u HTMO na
CTPYKTYpY U cBoMcTBa ctanieil. CpaBHUTENbHAS XapaKTEPUCTUKA CBOMCTB BHICOKOIIPOYHBIX CTaleH mocie
BTMO u HTMO. IIpunnums! JerupoBaHus U 00JIaCTH UCTIONB30BaHUs cTaliel, moaBepraeMbix TMO.

Bricokonpounbie cTanu ¢ aehopMalliOHHBIM CTapEHHEM MapTEHCHTa, 0COOEHHOCTH 00pabOTKH,
CTPYKTypa, CBOWCTBa, NMPEUMYIIECTBA U HEJOCTATKU. BBICOKONPOUYHBIE CTAIH, MOJYYEHHBIE METOIOM
XOJIOJTHOW TMIacTHYeCcKol nedopmammu.
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MapTeHCUTHO-CTaperoIe CTajal, CUCTeMa UuX JerupoBaHus u kinaccudukanusa. Cocras,
CTPYKTypa U CBOMCTBAa MapTEHCUTHO-CTaperomux crtaneil. [IpenmyinecTBa U HEAOCTATKM MAPTEHCUTHO-
CTaperoIuX CTanei, 0COOEHHOCTH X TePMUYECKON 00pabOTKU, IEPCIIEKTUBBI NCTIOIb30BAHUSI.

[THII-ctamu (TRIP-steels), mpuHmmmer ux momydeHus. Ilpupoma TIIaCTHYHOCTH, HaBEIECHHON
npespaiteHueM. [Ipunuunst nerupoBanus [THII-cranei, meToasl noBelieHUss UX CBOMCTB. HenocraTtku
ITHII-cTanei 1 BO3MOXHOCTH pacCIIMPEHUsS UX IPUMEHEHHSL.

Jlutepartypa k teme 5: [1, c. 66-70], [2].

Tema 6. UHcTpyMeHTaAJIbHBIE CTAJIN.

CopepxaHue TeMBI 6:

OO6mue cBeneHus M KiaccUUKalUsig HHCTPYMEHTAJIbHBIX cTanei. Ctanu O MEpUTEIbHOTO
WHCTPYMEHTA, NPHHIUIBI M [EJIHM WX JIETHPOBAaHUS, OCOOCHHOCTH TEPMHUYECKOH 00paboTKu
MEpUTEIBHOTO UHCTPYMEHTA.

Cranu uisl pexyllero HHCTPyMEHTa, UX OCHOBHbIE TPYMIIbL. JIernpoBaHHbIE UHCTPYMEHTAJIbLHBIE
CTalW TIOBBIIICHHON MPOKAJIMBAEMOCTH, HETEIUIOCTOMKHE, NPUHLMIBI MU LEJId WX JETMpOBaHUs,
0COOEHHOCTH TePMHUYECKON 00pabOTKH, MpUMEHEHHE. brIcTpopeKyIre CTaau yMEpEeHHO!, TIOBBIIIEHHON
U BBICOKOM TEIJIOCTOMKOCTH, MPUHIUIIBI MX JIETMPOBAaHUS, OCHOBHBIE JIETUPYIOIIME 3JIEMEHTHI, HMX
BIIMSIHUE Ha CITy>)KeOHbIe cBoiicTBa crayneil. OCOOEHHOCTH TEPMHUYECKOW 00pabOTKH OBICTPOPEIKYIIHX
cTanel, (azoBble U CTPYKTYPHBIE MIPEBPALICHHS, KOTOPhIE TPOUCXOAAT pu 3ToM. CTPYKTypa U CBOWCTBa
ObIcTpOopexKymux crayeld. be3BonbdpamoBsie ObicTpopexymiue crtamud. OOIIas XapakTepHUCTUKA H
0COOCHHOCTH MPUMEHEHHS TBEPBIX CILIABOB, MX BUIbI, METOBI OMYyUEHUS, CTPYKTYpa U CBOMCTBA.

ITammoBeie ctanu, ux Kiraccupukanus. Ctaad [Uis MITaMIIOB XOJIOTHOTO Ae(QOpPMHUPOBAaHUS, HX
Tunbl. CTany MOBBIIIEHHOW U3HOCOCTOMKOCTH (TIOTYTEIIOCTOMKHE) C BBICOKUM COAECPKAHUEM XPOMa, UX
CTPYKTypa, CBOWCTBA W OCOOCHHOCTH TEPMUYECKOW 00paboTKH. JIMCIIEpCUOHHO-TBEPICIONIHE
IITAMIIOBBIE  CTaJld, TPUHIUIB HMX JETHPOBAaHHS W OCOOEHHOCTH TEPMHUYECKOW 00pabOTKH.
BoicokonpouHble CTalli €  TOBBIIIEHHOM  yJapHOW  BS3KOCTBIO JJI  IITAMIOB  XOJOJHOTO
nedhopMUPOBaHHUS, UX COCTAB, CTPYKTYpa U CBOICTBA, 0COOEHHOCTH MCTIOIb30BAHUSI.

Cranu 1715 INTaMITOB TOPSTYETo AeOpMUPOBaHUs, OCHOBHBIC BUIBI U TpeOOBaHUS K HUM. [loHATHS
OTHOCHUTENFHO TETUIOCTOMKOCTH U pa3rapocTokocTu. OCOOCHHOCTH COCTaBa TaKUX CTallel U MPUHIUIIBI
nerupoBanus. CTaaum yMEpeHHOM TETUIOCTOMKOCTH W TOBBIIICHHOW yJIapHOUW BA3KOCTH, WX Ha3HAYCHHE,
OCHOBHBIE MapKH, MPHUHIIMIIBI JICTUPOBAHUS, PEKUMBI TEPMHUUECKONH 00pabOTKH, CTPYKTypa U CBOMCTBA.
Crany TMOBBIILIEHHOM  TEIJIOCTOMKOCTH W BSA3KOCTH, OCOOEHHOCTHM MX JIETUPOBaHUS, PpOJIb
KapOMI000pa3yoIuX 3IEMEHTOB B 00€CTEeYeHHH TeIJIOCTOMKOCTH Takux crajeil. OcoOeHHOCTH
Ha3HAUYEHUS PEKUMOB TEepMHUYECKOW 00pabOoTkM ImTamMmoB u3 Takux craneid. Craim BBICOKOH
TEIUIOCTOUKOCTH, OCOOCHHOCTH HX JjerupoBaHus. Cranu ¢ KapOMIHBIM M CMELIAHHBIM KapOUAHO-
MHTEPMETAJUIUIHBIM YIIPOUHEHUEM.

Cranu 1uist IPOKATHBIX BAaJKOB, WX OCHOBHbBIE BUABI M TpeOoBaHus K HUM. CTalu U CIIaBbl JUIs
BAJIKOB TOpAYCH MPOKAaTKH, TepMUYecKas OO0pabOTKa TaKUX BaJKOB. BO3MOXHOCTH HCIOJIb30BaHUS
JIETUPOBAaHHBIX YYT'YHOB JUISl M3TOTOBJIEHHMS BaJIKOB ropsiue mpokatku. Ctamu Juisi BaJKOB XOJIOJHOU
MIPOKATKH, TPeOOBAaHUS K HUM, IPUHIUIIBI U LENb UX JerupoBaHus. OCOOCHHOCTH MCIIONb30BaHUS TaKUX
CTajiel, peXUMBbl TEPMHUYECKON OOpaOOTKM BaJKOB XOJIOAHOW MpOKAaTKH. lcmosib30BaHWE TBEPIBIX
CIUIaBOB Ul U3TOTOBJIEHUS MPOKATHBIX BAJIKOB CKOPOCTHBIX IIPOKATHBIX CTAHOB.

Jlutepatypa k Teme 6: [1, c. 71-83], [2].

Tema 7. Koppo3noHHO-CTOliKHE CTAJIN U CIJIABBI.

OO0mass xapakTepUCTHKAa KOPPO3UOHHO-CTOMKHUX CTaliel, OCHOBHBIC MPHUHIMIBI U IENb HUX
JerupoBaHus. BiusiHIE XpoMma Ha KOPPO3MOHHYIO CTOMKOCTh cTalield. Bimusaue depputoodpasyronmx u
ayCTEHHTOOOpA3yIOIUX DSJEMEHTOB Ha CTPYKTYpy UM CBOWMCTBAa KOPPO3HMOHHO-CTOMKHX ~CTasei.
Knaccudukanmst Koppo3nOHHO-CTOMKHUX CTaJiel IO CTPYKTYpE.

XpoMHCTBIE KOPPO3HOHHO-CTOMKHE cTanmu ((eppUTHBIE, MAapTECHCHUTHBIE M MapTEHCUTHO-
(dheppuTHBIC) KOPPO3HMOHHO-CTOMKHE CTaJlM, WX COCTaB, CTPYKTypa W CBOHCTBa, OCHOBHBIC 00JaCTH
MIPUMEHEHHUS, MPEUMYIIECTBA U HEJOCTAaTKU. BAMsHUE COOTHOLIEHUS YIJIEpOia U XpOMa Ha CTPYKTYpPY U
CBOMCTBa cTanieil. BiusHUE MTOMONHUTEIBHOTO JISTUPOBAHMS CTAJIEH THTAHOM, HIOOMEM W MOJIHMOICHOM
Ha UX CTPYKTYpPY U CBOMCTBA.
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AyCTEHUTHbIE, ayCTEHUTHO-()EPPUTHbIE U AayCTEHUTHO-MApTEHCUTHBIE CTajHM, HX COCTaB,
CBOWCTBa, MPEHMYINECTBA W HENOCTaTKU. Bo3MmoxkHbIe (a30BbIe MpeBpalleHUs] B TAaKUX CTAISIX TPU
HarpeBe M OXJIAXJEHUM, UX BIMSHHUE Ha CTPYKTYpY M cBoiicTBa. OCHOBHbIE MPOMBIIIJICHHBIE MapKu
ctasieil. BnusiHue TuTaHa M HUOOWA Ha cBoiicTBa craned. OCOOEHHOCTH TEPMUYECKON 00paboTKH
HECTaOMJIN3UPOBAHHBIX TUTAHOM U HIOOMEM U CTAaOMIM3UPOBAHHBIX HUMHU CTaJICH.

OOmas XapakTepUCTHKa KOPPO3MOHHO-CTOWKHX CIUIABOB Ha JKEJIC30HUKEIECBOM W HUKEICBON
OCHOBAX: MPUMEPHI COCTAaBa TAKMX CIUIABOB, UX TOIMOJHUTEIbHOE JIETUPOBAaHUE, CTPYKTYpa U CBOMCTBA,
Ha3HA4YeHUE U 0COOCHHOCTH MCIONB30BaHMs. TepMuueckas 00paboTKa TaKUX CIUIABOB.

Jlutepatypa k teme 7: [1, c. 84-88], [2].

Tema 8. ZKaponpouHble H :KaAPOCTOMKHE CTAJIHN U CILUIABBI.

ConepxaHue TeMbI §:

OnpezneneHue xapolnpoyHOCTH U KapocTOMKocTH criaBa. Knaccudukanus craneil U CruiaBos,
MpeIHa3HAYEHHBIX JJIs1 paOOThI IpU MOBBILIEHHBIX M BBICOKUX TeMIleparypax. [IpuHIune! gerupoBanus
KApOINPOYHBIX CTaJell U CINIaBOB. YTPOUHsIomKe (a3bl B KAPOIPOUHBIX CIIABaX.

TeruioycToiiunBbIE CTaJld, YCIOBUS WX HUCIOJIb30BAaHUS. YTIEPOAMUCTHIE U HU3KOJIETHPOBAHHBIE
CTaJIM, UX COCTaB, CTPYKTypa M CBOICTBa, 0COOEHHOCTH HCIOJIb30BaHHUs. OCOOEHHOCTH TEPMUYECKOMH
00paboTku craneid. XPOMHUCTHIE JKAPONPOUYHBIE CTAIM MApPTEHCUTHOTO M MapTEHCHUTO-(hEPPUTHOTO
KJIaCCOB, UX COCTaB, OCOOCHHOCTHU CTPYKTYphl, OCHOBHBIE YHpOUHsIOME (a3bl, CBOWCTBA U OCHOBHbIE
o0JacTu MPUMEHEHHUS.

AyYCTEHUTHBIE JKApONpPOYHbIE CTajdM, HPUHIUIBI M LEIM HUX JETUPOBaHMs, OCOOEHHOCTH
TEPMHUECKON 00paboTku. ['oMOreHHble ayCTEHUTHBIE CTalld, JIETMPOBAHHBIE XPOMOM, HUKEIEM H
JIOTIOJTHUTEIBHO - AJIEMEHTaMHU, KOTOpbIE YNPOYHSIOT TBEPIbIH PacTBOp. AYCTEHUTHBIE >KapOINPOUYHbIE
CTaJIi ¢ KapOUJIHBIM YIPOUYHEHHEM, UX CTPYKTypa U CBOMCTBA, MPUHIUIIBI JETUPOBAHUSA. AyCTEHUTHBIE
KApONPOYHbIE CTAIM C HHTEPMETAUIMAHBIM YHOPOUYHEHHEM, UX Ha3HAUYE€HUE M LM JIETUPOBAHMA,
BJIMSIHUE OCHOBHBIX JIETMPYIOIINX 3JIEMEHTOB HAa CBOKWCTBA CTAJICH.

JKaponpouHble CIUIaBbl Ha OCHOBE HMKENS, O00JIACTH HUX NPUMEHEHUsS, OCHOBHBIE MPUHLUIBI U
uenu jerupoBanus. OcoOEHHOCTH cOCTaBa CIUIAaBOB, MPEJHA3HAYEHHBIX AJI paOOThl IPU OTHOCUTEIBHO
HeBbIcOkUX (750...850 °C) m BeIcOKHX (975...1050 °C) TemmepaTypax M B cpelax IOBBIILICHHOMN
arpecCUBHOCTU. JIMCIEPCHOYNPOUHEHHBIE CIUIaBbl HA OCHOBE HUKENIS JUIsl paboThl IpU YpPE3MEPHO
BBICOKUX TEMIIepaTypax, UX o0Ias xapakTepucTuka. O01as XxapakTepucTUKa *KapolpoYHbIX CIUIAaBOB Ha
OCHOBE K00OaJbTa, NX MPEUMYIIECTBA U HEIOCTATKU 110 CPABHEHUIO CO CIUIaBAMH Ha OCHOBE HHKEIIS, UX
CTPYKTYpa, CBOMCTBA U OCOOEHHOCTH MPUMEHEHHUS.

XKapocroiikue cranu u cruiaBbl. BrnusitHue ocHOBHBIX Jerupytoumx snemeHtoB (Cr, Al, Si) Ha
JKapOCTOMKOCTh cTajel. DeppuUTHBIE XPOMUCTHIE U XPOMOATIOMHUHHUEBBIE CTAJIM, UX COCTaB, CBOMCTBA U
o0nacTi npuMeHeHuss. MapTeHCUTHBIE XPOMOKPEMHHUCTBIE CTalld (CHIBXPOMBI), UX COCTaB, CTPYKTYpa,
CBOWCTBA U OCOOEHHOCTH HUCIOJIb30BaHUS. AYCTEHUTHBIE XKApOCTOMKHE CTalIM M CIJIaBbl, 0COOEHHOCTH
X HCIOJB30BaHUS; CBOWCTBA XPOMO-HMKEIIEBBIX, XPOMOHHMKEIBKPEMHHUCTBIX >KapOCTOMKUX CTaJeH,
YKEJIC30HUKEIEBBIX (KEIIE30HUKETBXPOMHUCTHIX) CIJIABOB, JIOMOJHUTEILHO JerupoBanHbix Mo, W, Ti, Nb
U CIUTABOB Ha HMKeNEeBOW ocHOBe. KapocToiikue CIulaBbl Ha HUKEIbXPOMOBOH OCHOBE (HMXPOMBI), HX
COCTaB U OCOOEHHOCTHU PUMEHEHUS.

Jluteparypa k teme 8: [1, c. 88-102], [2].

Tema 9. DieKTPOTEXHUYECKHE CTAJIU U CILIABBI.
Conepxanue TeMsl 9:
MarHuTtHble CTaJId U CIUIABbI. MAarHUTOMSITKHE U MAarauTOTBEPAbIC CIUIABBI, X OCHOBHBLIC I'PDYIIILI,
TpeOOBaHMS K MaTepualy, IPUHITUIIBI JIETUPOBAHKS M TEPMHUUECKOU 00paOOTKH.
Cranu U crijiaaBbl C BLICOKUM QJICKTPUYCCKUM COIPOTUBJIICHUCM JI1 HAIrpCBATCIbHBIX 3JICMCHTOB.
CmiaBbl ¢ 0COOBIMHU (PU3HUECKUMU CBONCTBAMH.
Jluteparypa k reme 9: [1, c. 102-106], [2].
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B cooTBeTcTBUM ¢ yueOHBIM IUIAHOM U1 CTYAECHTOB Habopa 2023 r. mpoBeeHHE NPAKTUYECKUX

3aHATUHN HE IIPETyCMOTPEHO.

3.4. JIabopaTopHbIe padoThI

Ne Tema paGoThb! O06mwem, yac. |Jlurepa-
/11 (o4H. /3a049H.) | Typa
1 OmnpeneneHue CTPYKTYPHOTO KJlacca JETUPOBAHHBIX CTaJeH U X 470 2. 6]
CcOCTaBa o MapKUPOBKE. ’
) BuustHue sierupoBaHus Ha CTPYKTYpPY U TBEPIAOCTb CTAJIEH, 6/2 2., 6]
OXJIQX/ICHHBIX 10 Pa3IMYHBIM PEKUMaM. ’
3 |M3yuenue 3¢pexra AuCEepCHOHHOTO TBEPACHHS IIPU OTITYCKE CTAJIH. 6/0 [2, 6]
4 BnusiHue napameTpoB TepMOOOPaOOTKU HA CTPYKTYPY M TBEPIOCTh 6/ 2. 6]
IITAMITOBBIX CTAJICH. ’
5 BnusiHue napameTpoB TepMOOOPaOOTKU HA CTPYKTYPY U TBEPILOCTh R /0 2. 6]
OBICTPOPEKYIICH CTAJIH. ’
6 |MccnenoBaHue CTPYKTYphl U CBOWCTB KOPPO3MOHHO-CTOMKHX CTajleil 4/0 [2, 6]
Hroro 34 /4
3.5. CamocTosiTeibHAs padoTa CTYI€HTA
No Buapl camocTosiTenbHON paboThI CTyIeHTa OO0neM, yac.
/11 (ouH. / 3a04H.)
1 M3ydeHue JeKIMOHHOTO MaTepuaia 27/ 109
2 [ToaroToBKa K MPakKTUYECKUM 3aHSITUSIM 0/0
3 [TonroroBka Kk 1a60paTOpPHBIM paboTaM 17/8
4 Brimonaenune kypcoBoro mpoekTa (36 yacoB) 0/0
5 Brinmonuenue KkypcoBoii paboTsl (27 yacoB) 27/27
6 BrinosiHeHNEe MHIMBUAYAJIBHOTO 3a1aHUs 0/0
Hroro: 71/ 144

3.6. KypcoBoii npoekr (padoTa), HHIMBHAYAJIbHOE 3aJaHHE

B cooTrBercTBHE C y‘-IGGHBIM IINTaHOM II0 JUCHUIIIIMHEC <<CH€L[I/IaHI:HI>Ie CTajli H CIIJIaBbI»

MPEeTyCMOTPEHO BBIMOJIHEHHE KypPCOBOM pabOTHI.

Temartuka KypcoBoil paOOThI CBsI3aHa C CAMOCTOSITETILHBIM BBIIOJIHEHHEM OOOCHOBaHUS BBIOOpa
MapKy CHElHMaJbHOM CTald WIM CIUlaBa ¢ OCOOBIMH CBOMCTBAMM JUISI M3TOTOBJIEHHUS KOHKPETHOTO
n3Jeaus ¢ 3aJaHHBIMM MEXAHUYECKHMMM, TEXHOJIOTMUECKMMH M HKCIUIyaTallMOHHBIMU CBONCTBaMH,
MIPUBEJCHHBIMI B COOTBETCTBYIOIIEM BapHaHTE 3aJaHusl Ha KypcoBylo paboTy. BapuanTsl 3amanwuii

IIPUBE/IEHBI B METOAMUYECKUX YKa3aHUsX [7].

O06beM yueOHOM Harpy3KH MPHU BHIIOJHEHUH KYpCOBOM pabOThl — 27 4acoB.
PexomeHnyeMblii 00beM MOSICHUTENBHON 3alMCKH K KypcoBoW paboTe — He Oosiee 25 cTpaHHUI

¢dbopmara A4 (210x297 mm).

I/IHI[I/IBI/II[yaJ'ILHOG 3aJaHucC yqe6HBIM IIaHOM HC MPEAYCMOTPECHO.

4. ®OH/1 OLIEHOYHBIX CPE/JCTB

4.1. Kputepun ¥ mKaJbl JAJsi MHTETPMPOBAHHON OLEHKH YPOBHS C(OPMHPOBAHHOCTH

KOMIIeTeHII NI

COCmCZGJZ}ZIOU/[Cl}Z KomMnemeHyuu — nojiHoma SHAHUL
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- HyJIeBOW ypOBEHb: HEBEpPHBIC, HE apTYMEHTUPOBAHHBIE, C MHOKECTBOM T'pyOBIX OIIMOOK OTBETHI Ha
BOTIPOCHI / OTBETHI Ha JIBA BONPOCAa M3 TPEX IOJHOCTHIO OTCYTCTBYIOT; yYpOBEHb 3HAHUU HIDKE
MUHUMAaIBHBIX TPEOOBAHUM;

- MUHUMAaJIbHBIN YPOBEHB: JIaHBl HETIOJNHBIC, HETOUHBIE M HEIOCTATOYHO apryMEHTHPOBAaHHBIE OTBETHI HA
BOIIPOCHI;, YPOBEHb 3HAHUI HMKE MUHUMAIILHBIX TPEOOBAHUH; TOMYIIIEHO MHOTO IPyOBIX OIIHOOK;

- TIOPOTOBBIN YPOBEHB: JaHBI HEJOCTATOYHO IOJTHBIE, TOYHBIE W apTYMEHTHPOBAHHBIE OTBETHI HA BOIIPOCHI;
IUIOXO 3HAaeT TEPMHUHBI, OMpEACTCHHUS U TIOHSATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIICHHMS,
MIPUHIIMITBL; JOTYIIEHO MHOTO HETPYOBIX OIIMOOK;

- CpeIHMIl ypOBEHb: JaHbl JOCTATOYHO TMOJHBIC, TOYHBIE U aPTYMEHTHPOBAHHBIE OTBETHl HAa BOIPOCHI; B
[EIOM 3HAeT TEPMHUHBI, ONPEACICHUS] W TOHATHUS, OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIICHHS,
MIPUHIUIIBL; JOMYIIIEHO HECKOJIBKO HETPYObIX OIIHOOK;

- TPOJBUHYTHIA YPOBEHB: JAaHBI TOJIHBIC, TOYHBIE W aPTyMEHTHPOBAHHBIC OTBETHI HA BOMPOCHI; 3HAET
TEPMUHBI, OIpPEJENCHUs] U TIOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILICHHS, MPUHIUIIbI;
JIOMYIIEHO HECKOJIBKO HETPYOBIX OIUOOK;

- BBICOKHI YpOBEHb: JaHbl MOJIHBIE, TOYHBIE M APTYMEHTHUPOBAaHHBIE OTBETHl HA BOMPOCHI, 3HAET
TEPMUHBI, ONPEACICHUS W TOHITHSA;, OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIICHHS, IPUHIIMIIEI,
JOTYIIEHO HECKOJIBbKO HETOYHOCTEH.

Cocmasnarowas komnemeHyuu — ymeHus

- HYyJICBOH YPOBEHb: IOJIHOE OTCYTCTBUE TOHUMAHHUSA CYTH METOJUKU PEIICHUS 3a/aud, OIMYIICHO
MHOKECTBO TPyOEHIINX OMIMOOK / 3a/1aHHsI HE BHIITOJTHEHBI BOOOIIIE;

- MUHUMAaJbHBIA YpPOBEHb: claboe MOHMMAaHUE CyTH METOAMKH PElICHHs 3a/aud, IOMyIIeHbI IpyOble
OIIMOKM; PEeIIeHNs] He 0OOCHOBAHBI;, HE YMEET UCIIOIb30BaTh HOPMAaTHBHO-TEXHHYECKYIO JTUTEPATYPY;

- TIOPOTOBBIM ypOBEHB: JOCTATOYHOE MOHMMAHHE CYTH METOJIUKHU PELICHHUS 3a[aud, AOMYIIEHBI OIINOKH;
peleHust He Bcera 000CHOBAHBI, YMEET HCIOJIb30BaTh HOPMATUBHO-TEXHHYECKYIO JIUTEPATypy; CIabo
OPHEHTHPYETCS B CIICIHATBHON HAYYHOU TUTEpPaType, HOPMATUBHO-TIPABOBBIX aKTaX;

- CpelHUI YPOBEHbB: B II€JIOM ITOHUMAET CYTh METOJUKH PEIICHHS 33/1a4H, JOMYIIEHbI OIINOKH; peIICHUs HE
Bceraa OOOCHOBaHBI; YMEET HCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CHELUUAIBHYI0 HAYYHYIO
JHUTEPATypy, HOPMATUBHO-TIPABOBBIE AKTHI,

- IPOABUHYTHIM ypOBEHB: B IIEJIOM MOHUMAET CyTh METOAMKU PEIICHHs 3a]lauu, JOMYyIIEHbl HETOYHOCTH;
CIIoco0eH O0OCHOBATh DEIICHHS; YMEET HCIIOJIbh30BaTh HOPMATHBHO-TEXHHUYECKYIO W CIEIUAIBHYIO
HAY4HYIO JIUTEPaTypy, HOPMAaTHBHO-TIPABOBHIEC AKThI;

- BBICOKHMH YPOBEHB: TIOHUMAET CYTh METOJHMKH PEIICHHs 3a/1a4H; CIIOCOOEH 0OOCHOBATh PEIICHHS; YMEET
WCTOJIb30BaTh HOPMATHUBHO-TEXHUYECKYI0 M CIEUUATIbHYI0 HAy4YHYIO JIMTepaTrypy, MepeaoBon
3apyOeKHBIH OITBIT, HOPMATUBHO-IIPABOBBIC AKTHI.

Cocmasnarowas komnemeHyuu — 6l1a0eHue Hagblkamu

- HYJIEBOM YypOBEHb: HE TPOJEMOHCTPUPOBAI HABBIKM BBIMOJHEHUS MNPO(EeCcCHOHANBHBIX 3a7ad;
HCIBITHIBAET CYIIECTBEHHbIE TPYIHOCTH MIPH BHITIOJHEHUU OTACIbHBIX 3aJaHuil;

- MUHUMAJIbHBIA YpPOBEHb: HE IMPOAEMOHCTPHPOBAN HABBIKM BBINOJHEHHUS MPOPECCHOHATIBHBIX 3371a4;
WCTIBITHIBAET CYIIECTBEHHbIE TPYIHOCTH MIPH BBITIOJHEHUH OTACIbHBIX 3aJaHUil;

- TIOPOTOBBIA YPOBEHb: BIAJEET OMNBITOM TOTOBHOCTH K NPOPECCHOHATBHON IEATEIBHOCTH U
npoeccHoHaIbHOMY CaMOCOBEPILICHCTBOBAHUIO Ha MOPOTOBOM YpPOBHE; TpPYAOBBIE JEHCTBUS
BBINOJIHSAET MEJJICHHO U HEKaueCTBEHHO;

- CpelIHUU YpOBEHb: BIAJEET CPEIHUM ONBITOM TOTOBHOCTH K MPO(GECCHOHATBHOW NEATEIBHOCTH U
npoeCCHOHATTLHOMY CaMOCOBEPIICHCTBOBAHUIO; TPYJOBbIE JEHCTBHS BBIIIOJHIET Ha CpeaHEM
YpOBHE 10 OBICTPOTE U KaueCTBY;

- MPOABHMHYTHI YpOBEHb: BIAJECET ONBITOM M JOCTaTOYHO BBIPAXKEHHOW JIMYHOCTHON TOTOBHOCTH K
poeCCHOHANTBHONU ACATENHPHOCTH W TPO(ECCHOHATLHOMY CaMOCOBEPIICHCTBOBAHUIO, OBICTPO H
KayeCTBEHHO BBIMOJIHSACT TPYOBbIC NCHCTBHUS;

- BBICOKHUI YPOBEHb: BJIaJICET OMBITOM U BBIPAKEHHOCTHIO JTMUHOCTHON TOTOBHOCTH K PO(ECCHOHATBHOM
NEeSITeIbHOCTH M NPOPECCHOHATBLHOMY CaMOCOBEPIICHCTBOBAHHMIO; OBICTPO W  KAaueCTBEHHO
BBITIOJTHSIET TPYIOBBIE JCHCTBHUSL.

O606wennas oyeHka chopmuposanHoOCmu KomMnemeHyul
- HyJIEBOH YpOBEHb: KOMIIETEHLIUN HE CPOPMUPOBAHBIL
- MUHMMAJIbHBIN YPOBEHb: 3HAYUTEIHHOE KOJIMUECTBO KOMIIETEHIINN He ¢(hOPMUPOBAHO;
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- IOPOTOBBIM YPOBEHb: BCE KOMIIETEHIIMU CPOPMUPOBAHBI, HO OOJIBLIIMHCTBO HA IIOPOTOBOM YPOBHE;
- CpelHUH YPOBEHb: BCE KOMIIETEHIIUU CPOPMUPOBAHBI HA CPETHEM YPOBHE;
- IPO/IBUHYTHIM ypOBEHb: BCE KOMIIETEHIIMN C(POPMHUPOBAHBI HA CPETHEM MJIU BHICOKOM YPOBHE;

-B

O 0 1IN DN K W~

10
11
12
Ha
13
14
15
16
17
18
19

BICOKHI YPOBEHB: BCE KOMIICTCHIINN C()OPMUPOBAHEI HA BEICOKOM YPOBHE.

4.2. Bonpockl K 3K3aMeHY U IPpUMeP 3K3aMeHANMOHHOI 0 OmJieTa

. Onpenenenue crenualbHbIX U JIESTUPOBAHHBIX cTaliel. Jlernpyromuye u 31eMeHThI B CTAISX.

. Knaccugukanus crnenuanbHbIX cTajlel 10 XUMUYECKOMY COCTaBY, Ha3HAUEHUIO, KAUeCTBY, CTPYKTYpE.
. Tpu ciry4ast paCTBOPUMOCTH JIETUPYIOIINX KOMIIOHEHTOB U IPUMECEH B JKele3e.

. BausiHue nerupoBaHus Ha CBOMCTBA JIESTMPOBAHHOTO (heppuTa.

. TBepiopacTBOpHOE YIIpOUHEHHE (PeppUTa 3a CUET JIETUPOBAHMSL.

. YrpouHeHue peppuTa 3a cueT U3MEIbUEHUS 3epeH U Cy03epeH.

. BniusiHue nerupoBaHus Ha CTPYKTYpPY U CBOWCTBA JIETUPOBAHHOTO ayCTEHUTA.

. CpaBHUTENBHBIN aHAJIN3 CBOMCTB HUKEJIEBOIO U MapraHI€BOro ayCTCHUTA.

. BnusiHue nerupoBaHus Ha MOBEAECHUE YIIIEPOAa B TBEPABIX pACTBOpaxX.

. O0m1as xapakTepucTHKa KapOUI0B U HUTPUIOB B JISTUPOBAHHBIX CTAJIAX.

. O01as xapakTepuCTHKa HHTEPMETAIIIINI0B B JIETUPOBAHHBIX CTAJIAX.

. BnusiHue nerupyromux 31eMeHTOB Ha MPOLECChl ayCTEHUTU3AIUK TP Harpese crajiei. CTpyKTypHast
CIIE/ICTBEHHOCTH B CTAJISX.

. BnusiHue nerupyromumx 3eMeHTOB Ha YCTOHUMBOCTD NEPEOXIIaKACHHOTO ayCTEHHTA.

. BoustHue iermpoBaHust Ha IPOKATMBAEMOCTh CTaJICH.

. Mexanu3mbl 00pa3oBaHHs KapOHUIOB B JISTUPOBAHHBIX CTAJSIX MPH OXJIAXKICHUH.

. BiusiHue nerupyromux 3J€MEeHTOB Ha paciaj] MapTeHCUTA P OTITyCKe 3aKaJIeHHOH CTallu.

. O ekt AucnepcuoHHOro TBEPACHHS B JIETUPOBAHHBIX CTAJISAX, €T0 MPUYHMHBI.

. BiusiHue nerupyromux 3JeMeHTOB Ha paclajl OCTaTOYHOTO ayCTEHHTA B IIPOIIECCE OTITyCKa CTasIeH.

. BnusHMe nerupoBaHHMs Ha CKJIOHHOCTh CTajed K OTIYCKHOH XPYNKOCTH BTOpOTO poja H

TCXHOJIOTMYCCKHUEC METObI €€ YCTPAHCHU.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

BiusiHue nerupyronyx 3J1eMEeHTOB Ha KpUTHYECKUE TOUKH CTaJICH.

OOmast xapaKTEepUCTHKA U KJIaCCU()UKALUS CTPOUTEIIFHBIX CTaJICH.

VYriepoaucTsie TEpMUYECKH YIIPOUYHEHHBIE CTPOUTEIIBHBIE CTAJIH.

ApMatypHbI€ CTaJIH.

HuskonernpoBaHHbIE CTPOUTEIBHBIE CTAJIH.

CrpoutenbHble CTaIM KOHTPOJIUPYEMOI MPOKATKYU MOBBIIIEHHON U BBICOKOW ITPOYHOCTH.
OOm1ast XxapakTepUCTHKa U KJIacCU(UKALUS MAITMHOCTPOUTENIBHBIX KOHCTPYKIIMOHHBIX CTaJIEH.
KoHCcTpyKIIMOHHBIE MAIIMHOCTPOUTEIBHBIE YIIyUILIAEMbIE CTaAJIH.

KoHCTpyKIIMOHHBIE MAIIMHOCTPOMUTEIBHBIE CTAJIH [T LEMEHTALUM 1 HUTPOLEMEHTALIHH.
KoHCTpyKIIMOHHBIE MAIIMHOCTPOUTEIBHBIE A30TUPYEMBIE CTAJIH.

KoHcTpyKIMOHHBIE CTaNIN 1JI XOJI0JHOW IITAMIIOBKH.

KoHcTpyKIMOHHBIE CTa/I TOHWKEHHOW TPOKAJIMBAEMOCTH.

PenbcoBble cTany.

IToamMIMHUKOBBIE CTAIIH.

[IpyxuHHBIE CTAIIH.

KoHCcTpyKIIMOHHBIE CTall MOBBIIEHHOH 00pabaThiBaeéMOCTH (aBTOMATHBIE).

H3HOCOCTOMKHME CTAN.

N3HOCOCTOMKHE YyTYHBI.

Kpuorennsie cranm.

BricokonpouHble KOHCTPYKLIMOHHBIE CTANIU: @) JIETUPOBAaHHbIE HU3KOOTITYIIEHHBIE CTaJH; 0) CTaIH CO

cBepxmenkuM 3epHoMm; B) I[IHII-cramu; 1) AuCHEpCHOHHO-TBEPACIONINE CTalW; J) MapTEHCUTHO-
CTapeIole CTaNH; €) CTanu ¢ JIeOpMalMOHHBIM CTapEHHEM MapTEHCHUTA; K) CTalH, IMOJBEpraeMble
T™MO.

40

. Cranu u1st MEpUTEIBHOTO MHCTPYMEHTA: TPeOOBaHU, IPUHIHUIIBI JIETUPOBAHMS, COCTaB, crenuduka

TePMUYECKON 00pabOTKH.
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41. HeremuocToiikue craiu A PeXyIIEro MHCTPYMEHTa: TpeOOBAaHUs, NMPUHLMIIBI JIETUPOBAHMS,
COCTaB, CHeU(pUKa TSPMUIECKON 00paOOTKH.

42. bricTpopexylne cTaiy, X o0Ias XapakTepruCcTUKa U KJIacCU(PHUKAIIHSL.

43. BeICTpOpeXKYIIMe CTAId YMEPEHHON TETUIOCTOMKOCTH, MPUHIUIIBI WX JIETUPOBAHUS U TEPMHUECKOM
00paboTKH.

44. beicTpOpeKyIINE CTAIN MOBBILIEHHON TEIJIOCTOMKOCTH, IPUHIMIIBI UX JETUPOBAHUS U TEPMUUYECKOU
00paboTKH.

45. BeicTpopexylIe CTald BbICOKOW TEIJIOCTOMKOCTH, NPHUHLMIIBI UX JIETUPOBAHUS U TEPMUUYECKOU
00paboTKH.

46. O0m1as XapaKTEepPUCTUKA U OCHOBHBIE TUIIBI TBEPJIBIX CILJIABOB.

47. Cramm g IITaMIOB  XOJOAHOTO  J1e(hOPMHPOBAHUS  TOBBIIIEHHOH  HM3HOCOCTOWKOCTH,
MOy TEMIOCTOMKHE.

48. JlucriepcMOHHO-TBEPACIOLIHE ITAMIIOBBIE CTAJIN JJIS IITAMIIOB XOJIOHOTO Ae(hOpMUPOBAHMUSL.

49. BBICOKONIPOYHBIE INTAMIIOBBIE CTAIX JUIS IITAMIIOB XOJIOTHOTO Ne(OPMHPOBAHUS C TOBBIIICHHON
YAApHOU BSI3KOCTBIO.

50. Cranu ansg 1WTAMIOOB TOpsiuero AeopMHpOBaHUS YMEPEHHOM TEMJIOCTOMKOCTH M MOBBILIEHHON
YAApHOU BSI3KOCTH.

51. Cranu A ITaMITOB TOPSYETo AeOPMHUPOBAHUS MTOBBIIICHHON TETNIOCTOMKOCTH U BA3KOCTH.

52. Cranu Ans WTaMIOB ropsvero 1e(popMHUpPOBaHUS BBICOKOH TEIIIOCTORKOCTH.

53. Cranu ¥ criaBbl JUIsl IPOKATHBIX BAJIKOB ropsiYeil MPOKaTKU.

54. Cranu ¥ ciuiaBbl ISl IPOKaTHBIX BAJIKOB XOJIOIHOM NMPOKATKH.

55. OCHOBHBIEC IPUHIIUITBEI TEPMUYECKON 00paOOTKH OBICTPOPEIKYIITHX CTAJICH.

56. O611as xapakTepuCcTHKa U KilacCU(UKaLUs HHCTPYMEHTAIbHBIX CTaJIeH U CIIJIaBOB.

57. Kopp0o3uOHHO-CTOMKHE CTaIM U CIUIaBbl, X OOLIas XapaKTEpPUCTUKA U KIacCUPUKALUS.

58. XpomucTeie (heppUTO-MAPTEHCUTHBIE U MAPTEHCUTHBIE KOPPO3UOHHO-CTOUKHE CTAJIH.

59. XpomucTthie peppUTHBIE KOPPOSHOHHO-CTOMKUE CTAITH.

60. AyCTeHUTHBIE KOPPO3UOHHO-CTOMKHE CTaJIH.

61. AycTeHUTHO-(peppUTHBIE B ayCTEHUTHO-MAapPTEHCUTHBIE KOPPO3HOHHO-CTOMKHIE CTAIIH.

62. KoppO31MOHHO-CTOMKHE CILIABbI HA XKEJIE30-HUKEIEBON U HUKEIEBON OCHOBAX.

63. O01mas XxapaKTepuCcTUKa M KIACCH(HUKAINS KAPOIIPOYHBIX U KAPOCTONKUX CTAJICH U CIIaBOB.

64. IIpuHIMIB] 1 1ENIN JIETUPOBAHUS KAPOIPOYHbIX CTAICH.

65. TeroycToiuMUBBIEC CTATTH U CIIABHI.

66. J)KaponpouHble XpOMHUCTBIE CTAJIM MAPTEHCUTHOTO KJIacca.

67. AycTeHUTHBIE TOMOTEHHBIE )KAPOIPOYHBIE CTAJIH.

68. XKapomnpouHble ayCTEHUTHBIC CTAJTN C KApOUIHBIM YIIPOUHECHUEM.

69. AycTeHUTHBIE )KapONPOUYHBIE CTAIM C MHTEPMETAINIHBIM YIIPOUHEHUEM.

70. YKapornpoyHsble CIJIaBbl HA OCHOBE HUKEJIS.

71. XKaponpouHsble cIIJIaBbl HA OCHOBE KOOAbTA.

72. KapocTolKkue cTajid, UX OCHOBHbBIE IPYMIIbI B 3aBUCUMOCTH OT TEMIIEPATYPhl SKCILITyaTallUH.

72. MarHuTOMSITKUE CTaJIM U CILJIABhI.

73. MarHuTOTBEpABIE CTAIHN U CILJIABBHI.
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HpI/IMCp 3K3aMCHAIIlMOHHOI'O ouiera.

I'OYBIIO «/loHenKkuil HANMOHAJIbLHBIN TEXHUYECKHIl YHUBEPCUTET»

YpoBeHb BbICHIETO MPOHECCHOHATBHOTO 00pa30BaHMS: bakanaspuam
(bakanaspuam, crieyuanumem, Magucmpamypa)
HamnpaBnenune moAroToBku (CrenUaibHOCTD): 22.03.01 MamepuanosedeHue u mexHonoauu
mMamepuarsnos
(ko0, Ha3eaHue)
[Mpodmip (Marucrepckas mporpaMmma, Crieluain3arms): «lpuknadHoe mamepuanosedeHuey», «MemarnnogedeHue
U mepmuyeckasi obpabomka Memarnios»
(HassaHue)
CewmecTp: 7
VYuebHas JUCIUILIMHA: CneuyuarbHbie cmariu U crasbl
BUTIET Ne

1. OOmnias XxapakTepUCTUKA YITPOUYHSIONINX (a3 B JICTUPOBAHHBIX CTAJISX, MX OCHOBHBIC THIIBI.

2.  Cranu Juis IpOKaTHBIX BAJKOB: OCHOBHBIE IPYNIIbI, TpeOOBaHMs, COCTaB, TepMHUYECKasi 00padOTKa.

3. Koppo3oHHOCTOMKHE CIUIaBbl Ha KEIE30HUKEIIEBON 1 HUKEJIEBOH OCHOBE.

YTBepkKIICHO Ha 3aceaaHnuu Kadeapbl «PuU3nuecKoe MaTepUAIOBEICHUE)
(HauMeHOBaHUE Ka(eapbl MOJTHOCTHIO)
[Tpotokomn Ne ot 20 T
3aB. kadenpoit Eropos H.T.
(moxnuce) (®.1.0.)
OKx3aMeHaTop ['opb6arenxo B.I1.
(Toxnuce) (®.1.0.)

4.3. Kputepum onieHnBaHUs

OneHka 3HaHUH, YMEHUH U HaBBIKOB CTYJIEHTA MPOU3BOAUTCS IIyTeM CyMMHUpOBaHHUs OaisioB (110
100-6anbHOM 1IKaJIEe), MOJIYyYEHHBIX B X0/I€ TEKYIIETO U MPOMEKYTOYHOI'0 KOHTPOJISI €0 3HAHUH.

Texkymmii KOHTpOJIb 3HAaHMH CTYJIEHTOB IPOU3BOAMUTCS IO PE3yJbTaTaM BBITOJHEHHS
71a00paTOPHBIX pabOT M KypcoBOW paboThl. Tekymuii KOHTPOJb, O pe3ysbTaTaM KOTOPOTO CTYIEHT

MOJKET Moy4uTh 0 30 0aoB, BKIOYAET CAEAYIOIINE €r0 BUBL:

a) TeKyLIUi ompoc Ha J1abOpaTOPHBIX 3aHATHUAX, B TOM 4YMCIE IMpPHU 3aLIUTE BBINOJIHEHHON paboOThI;
MaKCHUMaJIbHOE KOJIMYECTBO OaioB 3a Bce J1abopaTopHble paboThl cocTaBisieT 20 6ayioB, 3a KaxIyro
1a00paTopHyIO paboTy — MaKCUMyM 4 Oasia.

0) olLleHKa KauecTBa BBIMOJIHEHUS M 3alIUThl KypcOBOW pabOThI, MO pe3ysbTaTaM KOTOPOIO CTYIEHT
MOJKET MOJTy4YuTh MakcuMyM 10 OannoB: oueHKa «OTIMYHO», A - 10 Gamios, oueHka «xopomo, B — 9
O0aytoB, oreHka «xopomo», C — 8 0amioB, OLIEHKa «yAOBICTBOPUTENBHO», [[ — 6 OaysoB, oOIeHKa
«yZnoBIEeTBOpUTENHHOY, E — 4 Gama.

IIpoMeskyToUHasi aTTecTalMs 10 pe3yJibTaTaM OCBOEHUS AMCLUILUINHBI B CEMECTPE NMPOBOAUTCS B
(opme ceMecTpoBOro SK3aMeHa B coOoTBeTcTBUU ¢ «[lomoxkeHrem 06 opranu3anuu yueOHOTo mpoiecca B
JIoHEeKOM HalMOHAJIBHOM TEXHUYECKOM YHHUBEPCUTETE», yTBepkIeHHOM mpukazomM J[JOHHTY ot
02.05.2018r. Ne 337-14. Ilpu onpeneneHnn ypoBHs 3HAaHUM CTYZEHTOB IIPENOJABATENb PyKOBOJICTBYETCS
KPUTEPUSIMH OLIEHKM 3HAHUH, SBISAIOIIMMUCS COCTaBIAIOMIEH Y4eOHO-METOJUMUYECKOro KOMILIEKCa
mucuuIuinHel. [IpoMexxyTodHas arrectanus MO JAUCHUILIMHE OCYIIECTBISETCS MO pe3yjbTaTaM CcIadu
MUCbMEHHOTO 9K3aMEHa, UCXO/1 U3 MAaKCUMAJIbHOTO KOJIM4ecTBa 0aioB, cooTBeTcTBYoMEro 70.

[Tpu 3TOM 1O 5-0anpHOM IIKaje OIEHUBAIOTCS OTBETHI HA KaXKIbIH U3 BOIIPOCOB SK3aMEHAIMOHHOTO
Ounera ¢ MOCIEIYIOIUM OINpPEIEIeHUEM CpeJHeapu(pMETHIECKON OLIEHKH OTBETa Ha BOINPOCHI OMIETa.
[TonmyueHHasi cpefHsisi OIlEHKa YMHOXKaeTcsl Ha Kod(ppuuueHT 14, ABISAIOMUICS pe3yabTaToM JEIeHUs
MakcuMaiabHOTO KonmuectBa OaminoB (70) mo 100-6anmpHOM IIKajge Ha BBICIIYIO OIEHKY IO S-OanbHOM
mkasne (5).

Kpurepun oLeHKH OTBETOB Ha Ka)Iblii M3 BOIPOCOB IK3aMEHAIIMOHHOTO OwiieTa MpHUBEICHBI
HIDKE.
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Onenka B 5 OalioB BBICTABISETCA B Cilydae IMOJIHOTO M OOOCHOBAaHHOIO OTBETa HA BOIPOC
Ousera ¢ JOCTaTOYHO JETAJbHBIM aHAJIM30M COOTBETCTBYIOUIEH TIPYNIbl CHEUUAIbHBIX CTajed WM
CIUIAaBOB, UX XapaKTE€PHOM CTPYKTYphl, CBOWCTB M o0OJacTeil HCIOJIb30BAaHUs, XapaKTEPHBIX BHUJIOB
TEPMHUUYECKON 00pabOTKHU U3AEIUN U 0KU1aEMbIX CBOMCTB.

Onenka B 4 Gajuia BBICTaBISIETCS B ClIy4ae JAOCTATOYHO MOJHOIO M 0OOOCHOBAaHHOTO OTBETa Ha
BOIIpOC OmiieTa C OTHAENbHBIMU HEAOCTAaTKaMU B aHaJIU3€ CTPYKTYypbl U CBOMCTB cTajiell U CIUIaBOB B
npeaenax 3aJaHHON UX TPyIIbI.

Ounenka B 3 Oaiia BBICTAaBIAETCS B CiIy4ya€ BEpPHOIO OIPEAEICHUS OCHOBHBIX CBOWMCTB M
Ha3HA4YEHUS COOTBETCTBYIOLIECH I'PYIIIbI MAaTEpHAIOB, HO O€3 1eTalbHOI0 00OCHOBAHHUS OTBETA.

Onenka B 2 6ayuia BBICTABISIETCS B Cllydae rpyObIX OIIMOOK B XapaKTEPUCTHKE 3alaHHOM TPYMIIbI
CIJIABOB MJIM YCIIOBUH UX TEPMUUECKOM 00pabOTKH.

[Tosy4eHHbI pe3ysbTaT MPOMEXKYTOYHOM aTTECTallM CYMMHPYETCS C pe3ysbTaTaMu TEKYLIETO
KOHTPOJISl 3HaHUH C IMOJlyueHHEeM HMTOTroBod oleHKkH B Oamnax mo 100-GanbHoii mikane. Ha ocHoBaHuu
MOJIyYEHHOTO pe3yjbTaTa OIpeaessaeTcs OlleHKa 1o rocyaapctBenHoil mkane u ECTS. [lepeBos onenku
n3 100-6amibHOM mikanel B rocygapctBeHHyto U ECTS ocymiecTBisieTcss B COOTBETCTBHM CO IIKAJIOM,
npuBeneHHON B «llomoxenun o0 opraHuzanuu ydeOHOro mpouecca B J[OHEIIKOM HalMOHAJIBLHOM
TEXHUYECKOM YHUBEPCUTETE», yTBEPKAEHHOM ITpuka3zoM JoHHTY Ne337-14 ot 02.05.2018r.

[Tonyuennas ouenka o 100-0amipHOM MIKaIe ONpEAEsieT OLICHKY MO TOCYAapCTBEHHOM IIKAJIe U
mkane ECTS:

Cymma 6aminoB Orenka Orenka
no 100-0anpHOH 1mIKase no mkaine ECTS 110 FOCYAAPCTBEHHOM MIKaJIe
90-100 A OTianuHO
80-89 B Xoporo
75-79 C
70-74 D v
60-69 E JIOBJICTBOPUTEITLHO
35-59 F He
034 v YIOBJICTBOPUTEITLHO

* — ¢ 00s13aTEABLHBIM MOBTOPHBIM U3YUYCHUCM JUCHUIIIINHBI.

4.4. Ilpumeps! TeKyLero onpoca Ha J1ad0paTOPHBIX U NPAKTHYECKUX 3aHATHAX

Jlaboparopras pabora Ne 1- OmpexneneHue CTPYKTYpHOTO Kilacca JICTUPOBAHHBIX CTalCH W WX
cocTaBa 1o MapKUpPOBKE.

1. OObsicHUTE, K KaKOMY CTPYKTYpPHOMY Kjaccy ciexyeTr oTHecTH ctaib 0912, cTpykTypa KOTOpOM
COCTOHUT MPEUMYIIECTBEHHO U3 eppHuTa.

2. MOXHO 7 OJHO3HAYHO YKa3aTh, K KaKOMY CTPYKTypHOMY KJIacCy TNPHHAUICKHUT CTallb, €CIU
W3BECTHO, YTO KPUTHUYECKAas CKOPOCTh 3aKaJKW y HEE MEHBIIEC CKOPOCTH OXJAXKICHHS Ha BO3IyXe
HeOOoBIIor0 0Opasia?

3. Uto 0011ero u pa3IiyHOTO B CTANISAX JIeACOYPUTHOTO Kiacca U OeNbIX 4yTryHax?

4. K kakoMy CTPYKTYpHOMY KJIACCy CJIEyeT OTHECTH yTiaepoaHbie ctanu Mapok 08, 45, Y8 u Y127

5. Ha ocHOBe aHanm3a AuarpaMM COCTOSIHUSI CUCTEM JKeIIe30-HUKEIb, JKEJIE30-XPOM, JKEJIe30-MapraHell,
KeNe30-KPEMHHI CJIeNIaiiTe BBIBOABI O BO3MOXXHOCTH TIOYYEHUS CTaJIel ayCTEHUTHOTO WK (peppuTHOTO
KJIACCOB TIPH JISTUPOBAHUH YKA3aHHBIMU 3JICMECHTAMH.

6. Kak mo mapkupoBKe OTIMYUTh, coaepxuT i ctaib 0,8 % umu 0,08 %: yriaepona?

7. Kak 110 MapKupOBKe OBICTPOPEKYIIEH CTaIH ONPEICIUTh COACPKaHNE B HEH BOJIbppama?

[Tpumep Tekymero ompoca Ha MPAKTUYECKUX 3aHATHAX JUIS CTYICHTOB 3a09HON (DOpMEI
o0y4eHusl.

[Ipaktuueckoe 3anstue Ne 1. Pacuet npenena TeKy4eCTH JIETUPOBAHHOW CTaJIH.
1. lath onpenesneHue npeaety TeKy4eCTH.
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2. Ot kakux (GakTOpOoB 3aBUCUT 3P (PEKT TBEPAOPACTBOPHOIO YIIPOUHEHUS?
3. IloueMy U3MeIbUYEHHUE 3€pHA TBEPIOrO PACTBOPA BBI3BIBACT YIIPOYHEHUE CTILIABA?
4. ITouemy NOBBIIIEHHE UIOTHOCTH AUCIOKALUI CIOCOOCTBYET YIIPOYHEHHUIO CIlsIaBa?

4.5. KypcoBoe npoekTupoBaHue

CornacHo y4eOHOMY MaHy, no AucuuiuinHe «CrenuanbHble CTald U CIIaBbD» MPeaycMOTpeHa
KypcoBast paboTa.

[TpumepHast TeMaTHKa KypCOBBIX paboT:

O0ocHOBaTh BBIOOp MapKé CTalM IS W3TOTOBJICHHS YKa3aHHBIX HIDKE B KauecTBE MpUMeEpa
761 (20507 8

- 6onter M 16 xnacca npounoctu 8.8 (o =800...900 H/MMZ, G, > 640 H/MMZ, 0 > 12%);

- mectepast m=4 MM , z= 20 (uucno 3yObeB) MEeXaHHM3Ma OTKPBIBAHUS TPY30BOTO JIFOKA CaMOJIeTa
(moBepxHOCTHas TBepAOCTh Ha ryoune 0,3...0,6 mm > HV 8000 H/MMz, B CEpALIEBUHE U3/1EUs

or = 680...750 H/mM?, & > 12%);

- CTakaH LMJIUHJApA JBUraTelis BHYTPEHHETO CropaHus ¢ TOJIMMHON creHkH 40 MM ¢ obecrieueHUuEM
BBICOKOT'O CONIPOTHUBIICHHS U3HOCY MpH Temreparype 10 400 °C (moBepXHOCTHAs TBEPAOCTb Ha IIyOuHE
0,3...0,4 Mmm > HV 8000 H/mm, B cepaueBuHe u3aenus 6, = 680...750 H/mm?, & > 12%);

- Ban auametrpoM 80 MM, paboTarouuii B YCIOBUSX 3HAUUTEIBHBIX JUHAMUYECKUX 3arpy3oK (C; =
635...750 H/MMZ, 0 2 12%, ynapnas Bsizkocte KCU > 60 I[)K/CMz);

- NIpy’KHHa C BHEIIHUM auaMmeTrpoM 160 mm, BbicoToil 300 MM, M3rOTOBJIEHHAs U3 NPYTKa TUAMETPOM
20 MM (tBepmocth mo Bcemy cedeHuto HRC 40...43, BeICOKME ympyrue CBOWCTBA, CKBO3HAs
IIPOKAJINBAEMOCTb).

- 3ybuatoe koseco m=4 MM , z= 20 (KOIM4EeCTBO 3yObeB), TOJNIIMHON 45 MM paboTaeT B YCIOBHUSIX
YMEPEHHBIX M3rHOAIONMIMX HArpy30K, HO 3HAYUTEIbHBIX KOHTAKTHBIX HANPSOHKEHHWHA W W3HOCA
(HEeoOxomMMast TOBEPXHOCTHAS TBEPAOCTh Ha Tiayoune 10 3 mm - HRC 57-64; B cepaiieBiHE HEOOX0IUMO
oGecrieunts oy = 680...780 H/mmM?, & > 12%, yaapryio BsizkocTs — KCU> 50 Jhi/cm?);

- BaJ MPOXOJYEcCKoro komoOaitHa amamerpom 100 MM CO UUTMIIAMH, TOABEP)KEHHBIMH H3HOCY
(HEeoOxXoMMMBIE TTOKa3aTenu CBOMCTB: o = 380...450 H/MMZ, 0 > 12%, ynapnoii Bszkoctu — KCU > 50
Jox/em® ; nlloBepxHocTHas TBepaocTh Ha mmunax - HRC 54-57).

[TonHOE copepxaHKe U Bce BapHAHTHI 33JaHUI MTPUBEICHBI B METOAMYECKUX YKa3zaHUsX /7/.

OneHka KadecTBa BBINIONHEHUS M 3allUTBl KypCOBOW pPa0OOTHI MPOHW3BOAUTCA B Qopme
nuddepeHIIMPOBAaHHOTO 3a4eTa C OLICHWBAHMEM IO MPUHIUNAM, yKa3aHHbIM B nozpasneine 4.3. Ilpu
OIICHUBAHHUU KypPCOBOU pabOThl YUUTHIBAIOTCS KAUECTBO €€ BBIMOJHEHUS M OOpMIICHHS (MaKCUMaTbHAS
orieHka — 50 6ayoB 1o 100-0ayTbHO# 1TIKaje) U Ka4eCTBO JIOKJIAa U MOJTHOTA OTBETOB HAa BOIPOCHI MPHU
ee 3amuTe (MakcuMalibHas oneHka — 50 6amioB mo 100-0amipHOM mKae).

S PEKOMEHAYEMAS JIMTEPATYPA
5.1 OcHoBHas JquTepartypa:

1. T'op6atenko B.I1. CrennansHble cTam u ciuiaBbl /| YdueOHoe mocodue [DnekTponHsbli pecypc] / B.IL
I'opbarenko. — lonenk: JJonHTY. — 2016. — 141 c. (mocTym 4yepe3 THYHBIN KAOWHET CTYACHTA).

2. Topbarenxko B.Il. MarepuanoBenenue: YYeOHHK JII TEXHOJOTHMUECKMX W MEXaHUYECKUX
CHEIHMAILHOCTeH BBICIINX Y4YeOHBIX 3aBeneHUil [DnekTpoHHBI pecypc] / B.IL. T'op6artenko, T.B.
HoBocenosa. - Hepunnombicck: Dnb/lupekr, 2018 (pazaen «JlerupoBaHHbBIE CTalK M CIJIABBI C OCOOBIMH
cBoiictBamm»). — 9 MO6. - 1 d¢aiin. — Asrorpadp. — Cucrem. TtpeboBanusi: ZIP-apxuBatop.-
http://ed.donntu.org/books/18/cd8367.zip

5.2 lonotHuTEIBLHAS JIUTEPATYypa:


http://ed.donntu.org/books/18/cd8367.zip
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3. bpatkosckuii E.B. Cneuunanshbele cranu: YuebHoe mnocobue [DnektpoHHbIN pecype] / E.B.
bparkoBckuii, A.B. 3aBoasusiii, A.H. Illanosanos, E.A. IlleBuenko. — Hoorpounk: HO® HUTY
«MUCuCp, 2013. — 87 c. — 1 ¢aitn (nf.misis.ru>download>Specialyie _stali)

4. Kanununna H.E. CnenmanbHble cijiaBel ¢ OCOOBIMH CBOMCTBAMH MJisi aBHa- M PAKETOCTPOCHHUS:
VYuyebHoe nocobue [Inexrponnslii pecypc] / H.E. Kanununa, B.T. Kanunun, T.B. Hocosa, C.11. Mapmyp,
M.B. I'pexoBa. — lnenp: JIHY, 2014. — 120 c. (repository.dnu.dp.ua>upload)

5. F'onpamrreitn M.U. Crientnanbhblie cranu: yueOHuk ais By30B / M. Noapamreiin, C.B. I'paues, FO.T.
Bekcnep - M.: MUCuC, 1999. — 407 c.

6 YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Y4yeOHOo-MeTOAUYECKHE U31aHUsA, pa3padoTanHblie B [lonHTY:

6. Meroauueckue yka3aHus K JIabopaTopHbIM paboTaM mno auctuiuinHe «CrnernuanbHble CTaau |
CIUIaBbI»: JJI CTYACHTOB, 00Oy4aroIuXcs Mo HanpasieHuto noarotosku 22.03.01 "MarepuanoBeaenue u
texHosorun marepuanoB". Ilpodunu noaroroBku: «MeTauioBeneHHe M TepMHUeckass 00paboTKa
MetayuioBy, «[lpukmagnoe wMartepuanoBenenue» / [OYBIIO «JAOHHTY», kad. ¢usngeckoro
MatepuanoBenenus; coct. B. Il. 'opbarenko. —loneuk: JOHHTY, 2021. — CucremHsle TpeOoBaHuUs:
Acrobat Reader. — 3aru. ¢ TuTYy. 9KpaHa.

7. Meronnyeckue yka3aHUs K BBIIIOJIHEHUIO KypCOBOM pa®oThl o nuctuminie «CrennanbHble CTalu |
CIUIaBbI»: JJIs CTYACHTOB, 00Oy4aroIuXcs M0 HampasieHuto noarotoku 22.03.01 "MarepuanoBeaenue u
texHosorun wmarepuanoB". Ilpodunu mnoxaroroBku: «MeTauioBeneHHe M TepMHUecKkas 00paboTKa
MetayuioBy, «llpuknmagnoe wmartepuanoBenenue» / [OYBIIO «JAOHHTVY», kad. ¢usndeckoro
MatepuanoBenenus; coct. B. Il. T'opbarenko. —loneuk: JOHHTY, 2021. — CucremHsle TpeGoBaHuU:
Acrobat Reader. — 3aru. ¢ TuTYyI. SKpaHa.

8. Metoaunueckue yKa3zaHUs K CaMOCTOSATENbHOM paboTe CTyIEHTOB MO aucuuIiinHe «CrenuanbHble
CTalM ¥ CIUIaBBD»: [JI1 CTYJEHTOB, OOydYalolmUXCs 10 HampasieHuio mnoarotoku 22.03.01
"MarepuanoBeneHue M TexHosoruu wmarepuainoB". Ilpodunam mnoaroroBku: «MeTamuioBeAeHUE U
TepMuUeckas o0paboTka MetaisioBy, «[IpukiagHoe matepuanoenenue» / [OYBIIO « JIOHHTY», kag.
¢usnueckoro marepuanoBeaeHus; coct. B. II. I'opbarenko. —loneuk: JJOHHTY, 2021. — Cucremusle
TpeboBanus: Acrobat Reader. — 3ari. ¢ Turyi. ’kpana.

9. Metoauueckue yka3aHHMs K IMpakTHYECKUM paboram Mo aucuumiimHe «CrenuaibHble CTald U
CIUIaBBI»: ISl CTYJICHTOB, 00yYaromuxcs 1Mo HanpasieHuto noarorosku 22.03.01 "MarepuanoBenenue u
texHosornn MarepuanoB". Ilpodunu moaroroBkm: «MeTajutoBeeHHE W TepMHYEcKas oO0paboTka
MetayuioBy, «llpuknagnoe wartepuanoBenenue» / ['OYBIIO «JAOHHTY», kad. ¢usndyeckoro
marepuanoBeaenus; coct. B. I1. 'opbarenko. —lonenk: JJOHHTY, 2021. — Cucremnsie TpeOOBaHUSA:
Acrobat Reader. — 3ar. ¢ Tuty. skpana.

DJIeKTPOHHO-NH(POPMALIMOHHBbIE PeCyPChI

ObC IOHHTY - http://donntu.ru/library
OBC IPR SMART - http://www.iprbookshop.ru

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI
7.1 JIeKUMOHHBbIC 3AHATHSA:
- MPOBOJATCS B NPEIAMETHON ayauTopuu (KOMH. 5.362), ocHallleHHON Npe3eHTallMOHHON

TEXHUKOHW (MPOEKTOp, HKpaH, HOYTOYK), HArsIHBIMU IOCOOHMSAMH B BHUJAE IUIAHIIETOB C
¢doTorpadusiMu MUKPOCTPYKTYpP U CXeMaMH 000pYIOBaHUS;


http://donntu.ru/library
http://www.iprbookshop.ru/

7.2 JlabopaTopHbie padoThI:

- naboparopus MeTtayioBeneHUss (KoMH. 5.364, 24 TOCaO4YHBIX MeECTa) OCHAIIlCHHAs
MeTaJuIorpaMueCKUMH  MUKPOCKOIIAMH, JIEMOHCTPALMOHHBIM KOMIIBIOTEPHBIM ~ KOMILIEKCOM,
BKJIFOUYAIOLIIUM MUKPOCKON M KOMIIBIOTEP, YCTAHOBKOM JJIl M3y4YEHHs Ipolecca KpUCTAIUIU3ALHH,
tBepaomepamu TK-2M, TII-2M, koMmmiekTaMd Makpo- ¥ MUKPOULIU(OB, TEMOHCTPAIIHOHHBIMH
CcTeHJaMHu ¢ GoTorpadusMu MEKPOCTPYKTYP; KOJJICKIIUAMU MUKPOILTA(OB;

- JJabopaTopusi TepMHUECKON 00paboTku (KoMH. 5.359, 12 mocagoyHBIX MECT), OCHAIIICHHAS
7a00paTOPHBIMU TEPMUYECKUMHU TeyaMH (HU3KO-, CpeAHE- M BBICOKOTEMIIEPATypHBIMHU) IS
BBINIOJTHEHUST TepMHUUecKoil 00paboTku, TBepaoMepamu TK-2M, TII-2M u nemoHcTpaniOHHBIMU
CTEHJJaMH.

7.3 IlpakTH4yeckue 3aHATHSA:

- naboparopus MetamsioBeneHusi (koMH. 5.364, 24 mocaJoyHBIX MeCTa) OCHAIlleHHAas
MeTaIorpau4eCKUMH  MUKPOCKOIIAMH, J€EMOHCTPALIMOHHBIM ~ KOMIIBIOTEPHBIM ~ KOMIUIEKCOM,
BKJIFOYAIOIIUM MHKPOCKON M KOMIBIOTEP, YCTAHOBKOM ISl MU3YUEHHUs IpoLecca KPUCTALIU3AIUHY,
tBepaomepamu TK-2M, TII-2M, KOMIUIEKTaMH MakKpo- ¥ MUKPOIUTU(OB, TEMOHCTPALMOHHBIMA
cTeHnaMu ¢ pororpadusiMu MUKPOCTPYKTYP; KOJJIEKIIUSIMU MUKPOILITU(OB;

CocraBuTelnb pabodeii mporpaMMeI: B.II. T'opGaTenko
(monmnuce)
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