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KOC no Y/I

1. INACIHOPT
OI1.05 MatrepuaioBeieHue

(K00 u Hazsanue OUCYUNTUHBL)

1.1.O01mue no0KeHus
Kontponwsno-onieHounble cpeacTBa (KOC) npeaHazHaueHbl JJisl KOHTPOJIS U
OIICHKM 00pa30BaTENIbHBIX JIOCTHXKEHUM 00Y4YaroIIMXcsi, OCBOUBIIMX MPOTrpaMMy
yueoHo nuctumuinael OI1.05 MatepuanoBeieHue.
KOC BkII04arOT KOHTPOJBHBIE MaTepuajbl ISl MPOBEACHUS TEKYLIETO
KOHTPOJISI ¥ NMPOMEKYTOYHOM aTTecTaiuu B opmMe KOHTPOJIbHOW paboThl (3 ce-
MecTp), nud.3auera (4 cemectp).
KOC pa3paboraHbl B COOTBETCTBHH C:
oOpazoBarensHoil nporpammoiri CIIO mo cnenuansroctu 13.02.02 Termo-
CHa0»XEHHE U TEeIUIOTEXHUYECKOE 000pyI0BaHHUE;
nporpammel yuebnou aucrumummasl OI1.05 MarepuanoBenenue.

1.2. Pe3yabTaThl 0CBOEHHSI THCHUILIMHBI, MOAJIeKAIHE IPOBEPKe

PesyabTarsl HaumeHoBaHue 3JiIeMeHTA yMe- OcHOBHBIE MTOKA3aTeJIH OLIEeHKH
o0yueHus (0cBo- HMi/3HAHUI pe3yJbTaTOB
CHHBIC YMCHMUS,
YCBOCHHBbIE 3HA-
HHA)
Y1 ONpeAeisiTh TBEPIOCTh MaTepua- | IPpaBUIbLHOE PUMEHEHUE
JIOB YMEHHUSI TPU BBINOJHEHUH
MIPAKTUYECKUX 3aJaHUN
Y2 ONPEICIISATh TEOMETPUUECKHUE Pa3- | MPABUIIBHOE MIPUMECHEHHE
MEpBI JETalIe C MOMOIIBIO pPa3- | YMEHUS TMPU BBINOJIHEHUH
JIMYHBIX U3MEPUTENBHBIX MHCTPY- | IPAKTUYECKUX 3aIaHUIN
MEHTOB
Y3 noAOupaTh KOHCTPYKIIMOHHBIE | IPABUIILHOE MIPUMEHCHUE
MaTepHuasbl M0 UX HA3HAYECHUIO M | yMEHUSI TPU BBINOJIHEHUH
YCJIOBHUSIM AKCILTyaTalluu MPAKTUYCCKUX 3aJIaHUI
y4 noAOMpaTh CHOCOOBI M PEKHUMBI | PABUIILHOE MIPUMEHCHUE
00paboOTKM MeETaUIOB (JIUThEM, | YMEHHSI TPHU BBIMOJHEHUH
JABJICHUEM, CBApKOM, pe3aHueM) | MPAKTUYECKUX 3aJaHuI
JUIS  W3TOTOBJICHUS  PA3JIMYHBIX
JieTajnen
31 OCHOBHBIC CBEJCHHS O Ha3HAye- | TPAaMOTHOC BJIAJICHHE Mare-
HHUM W CBOMCTBAX METAJIOB W | pUAIIOM
CILIaBOB
32 OCOOCHHOCTH CTPOEHUSI METAJUIOB | TPAMOTHOE BIIaJIcHHE Mate-
Y CIJIABOB pHUagoM
33 3aKOHOMEPHOCTHU MPOIIECCOB KPHU- | TPAMOTHOE BJIAJICHUE MaTe-
CTAUIM3allMK W CTPYKTYpPOOO- | pHajom
pa30BaHUs METAJIJIOB U CILIABOB
34 METOJbl M3MEPCHHS IapaMeTPOB | TPaMOTHOE BJIAJICHUE MaTe-




U OIpEJICICHNs] CBOWCTB MAaTepH- | pUajoM
aJIoB

35 BUJIbI MEXaHWYECKOW, XHWMHYE- | TPAaMOTHOE BIIAJIcHUE MaTe-
CKOM M TepMHUYECKOW 0OpabOTKH | puajom
METaJIOB U CIIJIABOB

36 CYIIHOCTH TE€XHOJOTUUYECKUX MIPO- | (PAMOTHOE BJaJCHUE Mate-
1IECCOB JIUThSI, CBAPKHU, OOPAOOTKHU | prajomM
METAJIJIOB JIABJICHUEM U PE3aHHEM

37 OCHOBHBIE CBOMCTBA MOJMMEPOB M | [PAMOTHOE BJAJCHUE MaTe-
WX MCTOJB30BAHUE pUaIoM

38 CBOMCTBA CMa30YHBIX W aOpa3WB- | TPAaMOTHOE BJIAJICHHE Mare-
HBIX, TIPOKJIAJIOYHBIX U YIUIOTHHU- | pUAJIOM
TEJIHHBIX MAaTEPHAJIOB

1.3. PacnipeniesieHue oleHMBaHUsI Pe3yJbTaTOB 00y4eHHs 110 BHIaM KOHTPOJIS

Buanbl arTecranuu

KOI[ H HAUMEHOBAaHUE 3JICMEHTA yMeHI/Iﬁ HJIN 3HA-
HUI Texywuti konmponw Hpomedcymornan
ammecmayu:
VY1 onpenenars TBEpAOCTh MaTEPUATIOB Onuenka pe- KounTponbsHas
3yJbTaTa BhINOJ- | pabdora (3 ce-
HEHUs MpaKTUye- MECTp),
CKUX paboT nud.3auer (4
CEMECT))
VY2 omnpenensitb reOMETPUUYECKHE pPa3MEpPhI Ouenka pe- KontponbsHas
JeTajgell ¢ TMOMOIIBI0 Pa3IMYHBIX HU3MEPH- | 3yJbTaTa BhINON- | paboTa (3 ce-
TEJHHBIX HHCTPYMEHTOB HEHUS MTpaKTU4e- | MECT),
CKHX paboT nud.3auer (4
CceMecTp)
V3 noabuparh KOHCTPYKLIHMOHHBIE MaTepua- Ouenka pe- KonTtponpHas
Jbl IO UX HA3HAYEHMIO W YCIOBUSIM IKCIUTY- | 3yJbTaTa BhINOJI- | padota (3 ce-
aTanuu HEHUS MpaKkTUye- | MecTp),
CKHX paboT nud.3auer (4
CEeMeCTp)
Y4 monbupaTth crmocoObl U PEKUMBI 00pa- Ouenka pe- KonTtponbsHas
00TKM MeTauIOB (JINThEM, NTaBIIEHWEM, CBap- | 3yJbTara BBINION- | padota (3 ce-
KOH, pe3aHveM) I M3TOTOBJICHUS DPA3JIN4- | HEHHS MPAKTH4Ye- | MECTP),
HBIX JeTaller CKMX U Jabopa- | aud.3auet (4
TOPHBIX paboT | cemecTp)
31 ocHOBHBIE cCBeneHUd O HazHaueHuW U | OueHka Bbinod- | KoHTponbHas
CBOMCTBaX METAJVIOB U CILIABOB HEHUs IpakTuue- | pabdota (3 ce-
CKOT'O 3aJlaHusl | MECTD),
nud.3auet (4
CEeMECT))
32 ocoOeHHOCTEH CTpoeHHMs MeTaioB W | YcrHbid onpoc | KoHTpoapHas




CIIJIaBOB

pabota (3 ce-
MecCTp),
mud.3auet (4
CeMecCTD)

33 3aKOHOMEPHOCTEN MPOLIECCOB KPUCTAIIIN-
3allMM U CTPYKTYpOOOpa3oBaHUs METAJUIOB U
CIUIaBOB

VYceTHbIN onpoc

KontponpHas
paboTa (3 ce-
MECTp),
nud.3auet (4
CEeMECT))

34 MeTOJ0B U3MEPEHUS NTAPaMETPOB U OIpe-
JIEJIEHUSI CBOMCTB MaTepUAJIOB

O1ieHKa BBIIIOJ-
HEHMS TIPaKTHYC-
CKOTO 3aJaHus

KonTposbHas
paborta (3 ce-
MecCTp),
mud.3auer (4
CeMecCTp)

35 BHJIOB MEXaHHYECKOM, XMMHYECKOH U
TEpMUYECKON 00pabOTKM METAJIOB U CIUIa-
BOB

YcTHBIN onpoc

KontponpHas
pabota (3 ce-
MECTp),
nud.3auer (4
CEeMECT))

36 CYIIHOCTH TEXHOJOTHYECKUX MPOIECCOB
JUThS, CBapKH, 00paOOTKU METAJJIOB JaBJie-
HUEM U pe3aHueM

O11eHKa BBIIIOJ-
HEHUS MPaKTUYE-
CKOTO 3aJaHus

KonTponbHas
paborta (3 ce-
MECTp),
mud.3auer (4
CeMecCTD)

37 OCHOBHBIE CBOWMCTBA ITOJIMMEPOB U UX HC-
I10JIb30BaHNE

Y cTHBIN onpoc

KontponpHas
pabota (3 ce-
MECTp),
nud.3auer (4
CEeMECT))

38 cBolcTBa CMa304HbIX M aOpa3HBHBIX,
MPOKJIAJIOYHBIX U YIUIOTHUTEIbHBIX MaTepU-
ajoB

Y CTHBIN OITpoC

KonTponbHas
paboTa (3 ce-
MECTp),
mud.3auer (4
CeMecCTp)




1.4. PacnipesiejieHue TUIIOB OIIEHOYHBIX CPEACTB M0 3JIEeMEHTAM 3HAHUI M YMEHMI TeKYIIero KOHTPOJIs

Conep:xanue y4e0HOro MaTepuaJia o nporpaMmme

THIl KOHTPOJILHOI0 321aHUS

YIA/MIAK Y1 Y2 | V3 | V4 | 31 | 32 | 33 | 34 | 35 |36 | 37 | 38
Paznen 1. Du3nko-xuMH4YeCKNe CBOIICTBA MATEPHAJIOB.
Tema 1.1. Crpoenue metamioB. OCHOBHbIE CBOWMCTBAa MeTalioB U | 17 3
CILIaBOB
Tema 1.2. Metaiisl 1 CIuiaBbl, IPUMEHAEMbIE B TEIUIOAHEpreTu- | 17 17 3
Ke
Tema 1.3. Kopposust MeTaJII0B. 3
Tema 1.4. HemeTaninnueckne KOHCTPYKLIMOHHbBIE 17 17
MaTepHuasbl, IPUMEHSICMbIC B TEIJIOIHEPTETHKE
Paznen 2. CiocoOb1 00padoTKM MaTepHAaJIoB
Tewma 2.1. JIuTeitHOE IPOU3BOICTBO 17 3 17 3 3
Tema 2.2. O6paboTKa METAIOB JIaBJICHUEM 17 17 3 3
Tewma 2.3. O0paboTKa METaIOB PE3aHbEM 17 17 3 3
Tema 2.4. CBapka METaJJIOB 17 17 18 3
1.5.PacnpeaejieHHe TUIIOB OIIEHOYHBIX CPEACTB 110 3JIEMEHTAM 3HAHUI M YMeHUH KOHTPOJUPYEMbIX HA MPOMEKYTOYHOM aTTeCTAlIMMT

Conep:xanue y4eOHOro MaTepuasia no nporpaMmme Tun KOHTPOJIBHOI0 32 IaHUST

YI/MIK Y1 Y2 | V3 | ¥4 | 31 | 32 | 33 |34 |35 [36 | 37 | 38
Paznen 1. ®u3nko-xuMH4YeCKHEe CBOIICTBA MAaTePHAJIOB. 4 4 4 4 4 4 4 4 4 4 4 4
Pa3znen 2. CiocoOb1 00padoTKM MaTepuAaJIoB 4 4 4 4 4 4 4 4 4 4 4 4




2.CHEHUOPUKALMSA OUEHOYHBIX CPEJICTB
2.1. Ha3naueHmue
Crnenudukanyeil ycTaHaBIUBaIOTCS TpeOOBAaHUS K COJCPXKAHUIO U O(POPMIICHHIO BAPHAHTOB
OIICHOYHOTO CpENICTBA: TMpaKkThueckass paboTa, jgabopaTopHas paboTa, YCTHBIH OIpOC,
KOHTpOJIbHAs padoTa, 1ud.3auer.
[TpakTrueckas pabora, mabopaTopHasi paboTa, YCTHBIA ONMPOC MPEIHA3HAYCHBI JJIsI TEKYIIIETO
KOHTpOJIS; Au(.3a4eT, KOHTpOJIbHAas paboTa MpeIHa3HAuYeH Ui IPOMEXYTOUHOM aTTecTaluu U
OLIEHKH 3HAaHUW M YMEHHH CTYJIEHTOB Mo mporpamme yuebHoi nucruminael OI1.05 Marepua-
noBefieHne oOpazoBaTenbHON mporpammbl 13.02.02 TermnocHaOXeHHE M TEIIOTEXHUYECKOe
o0opynoBaHue
2.2. KOHTHHIeHT aTTecTyeMbIX CTYJEHTHI 2 Kypca
2.3. dopma 4 YCJIOBHUA aTTECTAIUN:
Texyuuii KOHTPOJIb MPOXOJUT MO TEMaM y4EOHOM JUCIUIUINHBL.
[IpomexxyTounas arrecraius npooautcs B hopme KontponsHas padota (3 cemectp), nud.3a-
4eT (4 ceMecTp) IO 3aBEPILIEHUI0 OCBOECHUS y4eOHOro mMarepuana yuyeOHOM AUCLUIUIMHBL, TPU
MOJIOKUTEIBHBIX PE3ysIbTaTax TEKYLIEro KOHTPOJIS.

2.4. Bpems BbINOJHEHUS:
Ha BrinosiHeHNE TEKYIIEr0 KOHTPOIS OTBOAUTCA:

npakTuyeckas padoTa, 1aboparopnas padora — 90 MuH,

ycTHbIH onpoc — 10-20 muH,
KOHTpOJIbHAsI paboTa — 45 MuUH,

aud.3auet (B BUAE ycTHOro orpoca) - 60 MuHyT (ipuMepHo 1o 7-10 MUHYT Ha CTyJEHTA).

2.5.Pexomenyemasi 1uTepaTypa Uil pa3pad0TKH OLEHOYHBIX CPEACTB M NMOATOTOBKH 00y-

YAIOIMUXCA K aTTECTAllUU.

OcHoBHAas/ 10110JI-

KuuroooecneueHHOCTDH

OCHOBBI MaTepHaslOBeIeHHS : yueOHuK / A. A.
Uepenaxun. — Mocksa : KYPC: UHOPA-M,
2024. — 240 c. — (Cpennee npodeccruoHaIbHOE
00pa3oBaHmE).

Bubauorpaguyeckoe onucanue n3IaHus e pn— Kou-Bo. JeKTpon-

(aBTOp, 3ar/1aBUE, BUJ, MECTO U I'0J] U3aHUS, KOJI. CTP.) repatypa 3K3. B 0MO0JI. HBIE PECYpCbI
CIIoI DY )

Crykanos, B. A. OCH 20
Marepuanosenenue : yueOHoe nocobue / B. A.
CrykanoB. —MockBa : DOPYM : UHOPA-M,
2023. — 368 c.
UepemaxuH, A. A. OCH. https://znaniu

m.ru/catalog/p
roduct/209899

3

Koppo3us u 3aimra MeTamioB : Y4eOHUK JIs
CIIO / O. B. fIpocnasuesa [u ap.] ; moa Hayy.
Pen. A. b. HapunueBoil. — Mocksa : FOpaiit,
2025. — 89 c. — (IIpodeccuonanpHOE 00pa3o-
BaHHC).

JIOII.

https://urait.ru/

bcode/566222

['ypeeBa, M. A.

MeTaioBeieHue: MaKpO- U MUKPOCTPYKTYPbI
ITUTEHHBIX aTIOMUHHEBBIX CILJIAaBOB : y4eOHOE TI0-
cobue mnst CITIO / 'ypeeBa M. A., OBUNHHUKOB
B. B., ManakoB U. H. — 2-e u3x., nep. u gomn. —
Mockaa : FOpaiit, 2024. — 254 c.

JTOII

https://urait.ru/

bcode/541795

JIntBuHOB, B. C.
Ddu3uka MeTauI0B. PeKprucTauIM3alus METaIIoB

JTOIT

https://urait.ru/



http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2792&TERM=Стуканов,%20Вячеслав%20Александрович%5B1,1004,4,101%5D&LANG=rus
http://znanium.com/catalog/author/de0b7519-f6a5-11e3-9766-90b11c31de4c
https://znanium.ru/catalog/product/2098993
https://znanium.ru/catalog/product/2098993
https://znanium.ru/catalog/product/2098993
https://znanium.ru/catalog/product/2098993
https://urait.ru/bcode/566222
https://urait.ru/bcode/566222
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3668&TERM=Гуреева,%20Марина%20Алексеевна%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/541795
https://urait.ru/bcode/541795
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3668&TERM=Литвинов,%20Виктор%20Сергеевич%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/559143

1 criaBoB : yuebnoe nocodue aist CI1O / JIutu- bcode/559143
HoB B. C., I'pu6 C. B. ; mox nayu. pen. [lonora
A. A. — Mocksa : FOpaiir, 2025. — 87 c.

3. BAPUAHTBI OHEHOYHbLIX CPEJICTB

IPUMEPHBIE BOITPOCHI 1J11 KOHTPOJbHOW PABOTHI IO JIUC-
[HUIIJINHE

1.CtpoeHnue u cBOMCTBA MALIMHOCTPOUTETBHBIX MaTEPUATIOB.
2. MeTo/ipl OLIEHKH MapaMeTpOB MATUHOCTPOUTEIBHBIX MaTepUaIOB.
3. Jluarpamma COCTOSIHUM CIIaBOB, (Da30BbIC MPEBPAICHUS.
4. CBoiicTBa MaTepHaoB.
5. JlmarpaMmma pacTspKeHHUs 00pasiia U3 HU3KOYTIIEPOIUCTON CTaIIH.
6. CTpoeHHEe METaJIJIOB, TapaMETPhl KPUCTAININYECKON PEILIETKH.
7. CriaBbl yIyiepoI-kKene30. YTIepOIUCTbie CTAIIU.
8. Bunsl uyrynoB. Knaccudukarms. MapkupoBka v 00J1aCTh UX TPUMEHEHUS.
9. JlerupoBannbie ctanu. O0IacTh IPUMEHEHNS, KilacCu(UKaIns, MapKHUPOBKa.
10. CrutaBbl Ha METHOM OCHOBE.
11. CnimaBbl Ha OCHOBE AJTFOMMHMSL.
12. CruiaBbl Ha OCHOBE THTaHa.
13. IToponikoBbie U KOMITO3UIIMOHHBIE MATEPHUAIIBI.
14. AHTU(PUKIIMOHHBIE CIUIABBI.
15.Marepuainsl, IpUMEHsIEMbIE JUISI U3TOTOBJICHUS PEKYIIMX HUHCTPYMEHTOB U MHCTPYMEHTOB
U1 TopsAYeit 00pabOTKH JaBICHUEM.
16.Matepuainbl, IpUMEHsIEMbIE JUISI U3TOTOBJICHUS PEXKYIIMX HUHCTPYMEHTOB W MHCTPYMEHTOB
JUISL XOJIOJHOM 00pabOTKU JaBICHUEM.
17. Bunbl TepM0o00OpabOTKH.
18. [loBepxHOCTHAs 3aKaJKa.
19. A3zonupoBanue.
20. JIuteiinoe nmpon3BoacTBO. CrienuanabHbIe (POPMBI JTUTHS.
21. O6paboTka METAJIJIOB TaBJICHUEM.
22. O6paboTKa METAIIIOB PE3aHUEM.
23. CBapka u apyrue BUIbl HEPa3bEMHBIX COCTUHEHUH.
24 Pa3HOBHUIHOCTH METANIMYECKUX MATEPUAIIOB, TPUMEHSEMBIX B TETNIOTEXHUYECKOM 000PY/10-
BaHUU
25.Pa3HOBUIHOCTH HEMETATMYECKUX MATEPUAIIOB, TPUMEHSIEMBIX B TEIUIOTEXHUYECKOM 000pY-
JIOBAaHUU

lkama oneHku

[TporeHT pe3ynbTaTUBHO- KauecTBeHHas OlleHKA YPOBHS MOJITOTOBKU
CTH (TIPpaBWIBHBIX OTBE- bann (otmeTka) BepbasnbHblii ananor
TOB)
90 — 100% 5 Ot1anyHO
80 — 89% 4 Xopomrio
70 —79% 3 YJIOBJIETBOPUTEIHHO
Meree 70% 2 HEYJIOBJICTBOPUTEIIHHO
3anaun
3amanue 1

1.0npenenuts BUabI ctaniel u ux cocras: Y9, POMSKS, Ct 3, Crainsb 20,


https://urait.ru/bcode/559143

18XTI'T.

2.CocTaBuTh (hOpMyJTy CTalId, B KOTOPOW COACPIKUTCS: YIIIEPOI — JI0
1%, Bonbdpam -18%. Ctanb ObIcTpOpexKyIIIasl.

3.3 KaKoi cTajy U3roTOBJISIOT HO)KOBOYHBIE IMOJTIOTHA?

3ananue 2

1. Onpenenuth BuAbI cTaneit u ux cocta: Ct 5, Crans75, V12,
P10K5®5, 30XI'T.

2. CocTaBuTh popMyIy CTajH, B KOTOPOIl COAEPKUTCS: yriiepoaa —
0,35%. Cranp yrnepoaucras, KOHCTPYKIMOHHAs, KAUeCTBEHHAs!.

3. U3 xaKoif cTaimy U3roTOBJISIFOT 3yOmna?

3aganue 3

1.0npenenuts Buabl cranerd u ux cocras: Ct 1km, Y11A, Crans 55, P18,
12X2HA4A.

2.CocTaBuTh HOpMyITy YIIEPOAUCTON KOHCTPYKIIMOHHOM CTaJIH
OOBIKHOBEHHOTO KauecTBa Nob.

3.M3 kaKoii cTaay U3rOTOBJISIFOT MOJIOTKH?

3aganue 4

1.0npenenuts Buasl cranerd u ux cocras: Ctans 607, Ct 0, Y13A,
P6MS, 40XDOMA.

2.CocraBuTh (OpMYIly CTaIU, B KOTOPOM COAEPIKUTCS: YIiiepoia — 10
1%, xpoma — 10 1%, Boasdpama — 1o 1%, mapranna — g0 1%.

3.13 KaKoil cTajii U3TOTOBJISIIOT HOXKHUIIBI 110 METAJLTY?

3ananue 5

1.0npenenuts Buasl cranerd u ux cocras: bCrt 3, V10A, Crans 45,
P6M3, 10I72.

2.CocTaButh (opMyITy yriaepoaucTO HHCTPYMEHTATbHOM
BBICOKOKaY€CTBEHHOM CTalH, ¢ coAeprkanueM yriepoaa 1,1%.

3.13 kaKoii cTajqy U3rOTOBJISIFOT HATUIILHUKH?

3ananue 6

1.0npenenuts Buabl craneid u ux cocras: BCt 5, Crans 35, V12A, P9, 12XH3A.
2. CoctaBuTh (OopMyITy BHICOKOKAYECTBEHHOI CTaH, B KOTOPOit
conepxutcs: yraepona — 0,40%, xpoma — 10 1%, aukens 2%,
MosnoaeHa — 10 1%.

3. U3 xaKkoif cTanu u3roToBJISIOT CBEPIIA?

3aganue 7

1.0npenenuts Buasl cranei u ux cocran: Ct 2mc, Ctanb 50, Y13A,
P18, 25XT'CA.

2.CoctaBuTh (hOPMYITy YIIIEPOIUCTON HHCTPYMEHTAIBHOM
BBICOKOKAUECTBEHHOMW CTaJIl, B KOTOPOW COJIEPIKUTCS yTiiepoia
1%.

3. U3 kakoii ctanu U3roTOBISIOT METYUKH?

3ananue 8

1.Onpenenuts BuabI ctaneid u ux cocras: bCT 2, Cranb 65, V8A,
[IX9, 30X13.

2.CoctaBuTh HOpMYIy YIIIEPOIUCTON KOHCTPYKIIMOHHON
KaueCTBEHHOMU CTaji, B KOTOpPO#l conepxkutcs yriepoaa 0,25%.
3.13 xakoil cTaiay U3roTOBISIOT IIJIAIIKH?

3ananue 9

1.Onpenenuts BUAbI ctaniei u ux coctas: BCt 6¢cm, Ctans 40, Y10A,
IX15, 40X9C2.

2. CoctaBuTh (HOpPMYJTy YIIIEPOJAUCTON KOHCTPYKIIMOHHOM CTalIN
OOBIKHOBEHHOI'O KauecTBa, CIIOKOHHOI, Ne5.



3. U3 xaKkoii cTanu U3roToBIISIOT pa3BEPTKU?

3amanue 10

1.0Onpenenuts BuAbI ctasieit u ux cocra: Ctans 30, Ct 1k, Y8,

Po6MS, XBI'.

2.CocTaBuTb (HOPMYITY CTaIH, B KOTOPOI CONEPKUTCS: YTIAEPO -
1o 1%, Bonsdpam -6%, monudaeH — 5%. Ctanb ObICTpOpEKyIIas.
3.13 xakoil cTaiay U3roTOBIISIOT OTBEPTKU?

Kpurtepuu oueHku:
[IIxana oneHKH

IIpoueHT pe3ynbTaTUBHO-
CTH (IpaBUIJIbHBIX OTBe-

KauecTBeHHast OI[EeHKa YPOBHSI MMOJITOTOBKH

bann (otmeTka)

BepbanbHblii ananor

TOB)
90 — 100% 5 Ot1anyHO
80 —89% 4 Xopol1io
70 —79% 3 YJIOBJIECTBOPUTEIBLHO
menee 70% 2 HEYJOBJIECTBOPUTEIHHO

IIpakTH4eckue u 1adopaTopHbIe PpadoThI

IHocTpoenne rpa)MkoB OXJ1aKICHUS M HATPEBAHUS € ONIMCAHUEM MPOLECCOB

Ha BCEX yYacTKax

[lenp: 3akpenuTh MPONACHHBIM MaTEpHAII; YCIICITHO MCIOJIB30BaTh MPUOOpPETEH-
HBIC YMEHMs B PEaJIbHOM JKU3HU; ONPEIEIIATh CTPOSHUE U CBOMCTBA MAIIMHOCTPOUTEIIb-
HBIX MAaTepHaJioB; UCIOJIb30BAaTh JAMArpaMMy COCTOSIHUMN CIIJIaBOB, (ha30BbIX MpeBpallle-

HHU.

CTy,Z[eHT AOJDKEH YMETBh: HCIIOJIB30BaTh METOABI OLCHKH IIapaMETPOB MAIIHMHO-

CTPOUTENBHBIX MATEPUAJIOB.
3aoanue no eapuanmam:

CTy,ZLeHTBI OTBCYAIOT HAa OJHU U TC KC BOIIPOCHI, pA3JIMYHBIMU ABJIAKOTCA PUCYH-
KH, 110 KOTOPBIM HEOOXOJMMO OTBEYaTh. | BapHaHT Ja€T OTBETHI MO PUCYHKY 2, 2 BapH-
aHT J]aeT OTBETHI IO PUCYHKY 3. PHCYHOK HE00X0auMO 3aMKCUPOBATH B TETPAIb.
1. Kak Ha3piBaeTcsa nuarpamma?
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2. Ha3oBuTe KOMYECTBO KOMIIOHEHTOB, YYacCTBYIOLIMX B 00pa3oBaHUU clijiaBa?
3. Kakumu OykBaMu 0003Ha4€HbI OCHOBHbBIE JIMHUU JHarpamMmbl?

Bujabl MexaHHMYeCKHX MCNBITAHMI HA PACTAKEHUEC U TBép)]OCTb

Llenb: 03HAKOMUTBCS ¢ AUMArpaMMOMN pacTsKEHHs] 00paslioB U3 HU3KOJIETUPOBAH-
HOW CTaiu; 3HaThb CTPOCHHUE METAJJIOB, TapaMETPbl KPUCTATUINYECKON PEIIETKH U CBOM-
CTBa MaTEpUAJIOB;3aKPENUTh IPONACHHBIN MaTepHuall; yCIEUHO UCI0b30BaTh Mpruodpe-
TEHHBIE YMEHHUSI B PEAJIbHOM JKU3HH.

CTyneHT JoJIKEeH YMETh: ONPEeATh METO/Ibl U3MEPEHUS TapaMETPOB U CBOMCTB
MaTEepUasoB.

Onpedenenue meepoocmu no bpunennio.

TBepaocTs MeTanna no bpuHem o onpenensioT BIAaBIMBaHUEM B 0Opasell 3aKa-
JIEHHOTO CTajbHOTO mapuka (puc. 1) nmamerpom 10; 5 win 2,5 MM U BBIpXKAIOT YUCIOM
TBepaoctd HB, momyueHHbIM neneHueM npuiiokeHHoH Harpy3ku P B H wmm kre (1H =
0,1 Krc) Ha MIOMAk MOBEPXHOCTH 0OPA30BABILEroCs HA 0Opa3lie OTIeyaTka ' B MM

HB = P/F, HMMm?,
rae P-narpyska Ha mapuk, H;
F- muiomniais MOBEPXHOCTH CPEPUIECKOTO OTIIEUATKA, MM,

OtHomenune Harpy3kuP(1H = 0,1 Krc) k MOBEepXHOCTH IMOJYYEHHOTO OTIIEYaTKa
(mapoBoro cermMenTa)F(MM2) JaeT 4yucio TBEpAOCTH, 0003HaYaeMoeHB:

P
HB ="

F MH/M2 (kre/mm2) (1)
[Tnomane chepudeckoro ormeyaTka onpeaensercs mo popmye (2):
F= }:ﬂh’(z)

raeD— nuaMeTp BIaBIUBAEMOTO MIAPUKA, MM;

h— rnyOuHa oTrmedarka, MM.

Tak kak rmyOuHYy OTHEYaTKa/u3MepuTh TPYAHO, TOPA3A0 MPOIIEe U3MEPUTH THa-
METp OTIeuaTkad, TO IeJIeCO00pa3HO BEIMUMHY/ABBIPA3UTh Yepe3 AUAMETPhl ImapuxkalDu
oTneyaTkad:



=D—Jﬂ“—d’

2 3)

Toraa moBepXHOCTH IMIAPOBOTO CErMEHTa omnpeaesieTcs no Gopmye (4):

F= %(D— DY —d?)
4)

a yrciio TBepaocty o bpunennto Oyaer Beipaxkathest hopmydoit (5):

2P
=D — /D —d*) )

YroObl HE MPOU3BOUTH CIOXKHBIX PAcYeTOB IO MPUBEICHHON BhIIIe hopMmyIie, K
npeccy bpuHens npukiagsiBaloTCs TaOMUIIBI MEPEBOAA AUAMETpa OTIeYaTKa B YUCIIO
tBepaoctuHB(Tabn. 1). Tak, Hanmpumep, eciau mapuk guamerpoMm 10 MM mpu Harpyske
3000 krc octaBuia Ha oOpasle OTINEYATOK AMAMETPOM 3 MM, TO YHCIIO TBEpAOCTUHB=
415.

h

HEB =

Tabmuua 1 — 3aBUCUMOCTD MEXAy AMAMETPOM OTIEYaTKa W YHCIOM TBEPIOCTU

1o bpuHeuo (AuaMeTphl OTIEYaTKOB JaHbI I mapuka auamerpoM 10 mm)
JlnamMeTp otrneyarka, MM Yucyo TBEpIOCTU TPU HArpy3Ke P, Kre

30 D2 10 D2 2.5D2

2,90 444 - -
2,95 430 - -
3,00 415 - 34,6
3,05 401 - 33.4
3,10 388 129 32,3
3,15 375 125 31,3
3,20 363 121 30,3
3,25 352 117 29,3
3,30 340 114 28,4
3,35 332 110 27,6
3,40 321 107 26,7
3,45 311 104 25,9
3,50 302 101 25,2
3,55 293 97,7 24,5
3,60 286 95 23,7
3,65 277 92,3 23,1
3,70 269 89,7 22,4
3,75 262 87,2 21,8
3,80 255 84,9 21,2
3,85 248 82,6 20,7
3,90 241 80,4 20,1
3,95 235 78,3 19,6
4,00 229 76,3 19,1

OrmpezenieHHasl Harpy3ka COOTBETCTBYET KOHKPETHOMY 3HAYEHHUIO TBEPIIOCTH.
Tak, Ipu onpeieeHUH TBEPAOCTH CTANU U 4yTyHa Harpyska Ha mapuk P=30D?; s me-
1M, e CIUIaBOB, HHUKENs, aJIOMHHUS, MarHus U MX cIuaBoB -P=10D?; mns 6a66uTOB-
P=2,5D?.Jl1 MCIIBITAaHUS HA TBEPAOCTh 110 BPHHEII0 NPUMEHSIOT B OCHOBHOM PhIUasK-
Hble mpecchl. [lo meTtony bpuHenns MOXHO HCIONB30BaTh MaTepUalibl C TBEPIOCTHIO
4500 HB. Ecnu matepuasibl TBEpKe, TO CTaIBHOM MIAPUK MOXKET AehOPMHPOBATHCS.
DTOT METOJ| HENPUTOJEH TaKXKe JJII MCHBITAHWS TOHKOJMCTOBOro Mmartepuania. Ecmu




TBEPAOCTb 110 BpHUHEUII0 MCHBITHIBANIOCH IIAPUKOM JuameTpoMm B 29-430 H, To uucio
TBEPAOCTH 0003HavaeTcs nudpamu, XapakTepu3yOIUMU 3HAU€HUE TBEPIOCTH, U OyKBa-
mu «HB», Harmpumep 185HB.Ecin ucnplTaHust IpOXOJWIIN NIPU IPYTUX YCIOBUSX, TO TI0-
cie 0ykB «HB» yka3pIBatoT 3TH yCiaoBHS: quaMeTp mapuka (MM), Harpy3ka (Krc) u mpo-
JOJKUTENFHOCTD BBIICPIKKH O] Harpy3koi (c): Hampumep 175HBS5/750/20.

HccnenoBanue MEKPOCTPYKTYPHI CTAJIM H YYTYHOB

enp: 3akpenuTh NPONACHHBIM MaTepuan II0 COCTaBaAMCIUIAB YIJIEPOA-KEIE30,
YTIEPOAUCTHIM CTAJISIM,BUJAM YyTYHOB U JIETUPOBAHHBIX CTalel, KiIacCUpUKalus, Map-
KHPOBKA U 00JIACTh UX MPUMEHEHHUS.

CTyZeHT AOKEH YMETh: ONpeAesATh KOHCTPYKIIMOHHbBIE MaTepHaIIbl U UX CBOM-

CTBa.
3aoanue no eapuanmam:

Tabmuua 2. -Pacmmmdpyiite Mapku crajeid M 3amummre o6jJacTb HMPUMEHEHUs

KOHKPETHOW MapKH.

3ananue ais 1 BapuaHTa 3amanue A 2 BapuaHTa
1. Ct0 Cr3
2. bCt3I'nc BCr3mnc
3. 08 10
4. 40 45
5. 18X2H4MA 12XH3A
6. 30XT"CA 38XMIOA
7. 70 85
8. 55C2A 60C2X2
9. S50XDA 55C2
10. 11X4-111 111X20
11. A40 All

Mapkupoexa yenepooucmulx UHCMpPYMeHmanbHblX cmaet

WNHcTpyMEeHTalIbHBIE CTalM IpENHAa3HAYEHBbl Ul HW3TOTOBJIEHMS Pa3IM4HOIO
WHCTPYMEHTA, KaK JUIs py4yHOH 00paboTKH, Tak U AJisi MexaHuueckor. Jlensarcs Ha kade-
CTBEHHBIE U BBICOKOKadecTBeHHbIE. KauecTBeHHBIEe cTanu 0003HauaroTcst OykBol Y (yr-
aepoaucTas) U HUQpoil, yka3pIBarolle cpeHee colep kaHne yriiepoja B CTallu, B J1eCs-
TBIX AOJSX NpoueHTa.Hanpumep: Y 7-yraepoauctas HHCTPYMEHTANIBHAS CTallb CCOJEPKa-
HueM yriaepoaa okono 0.7%. B o603HaueHus: BHICOKOKaue€CTBEHHBIX CTaslel 100aBiseTCs
oykBa A (Y8A, V12A u 1.1.). Kpome Toro, B 0603HaueHUSIX KaK KaueCTBEHHBIX, TaK U
BBICOKOKAUECTBEHHBIX YTIJIEPOJUCTHIX MHCTPYMEHTAIbHBIX CTaled MOXET MPUCYTCTBO-
BaTh OykBa I', yKka3bIBalolias Ha MOBBIIIEHHOE COAEp)KaHUE B CTaIM MapraHua. Hanpu-
mep:Y8I',Y8I'A.Y8A—yrnepoaucras MHCTpyMEHTaJIbHASA CTalb CCOAEPKAHUEM yTiiepoaa
okoJ0 0,8%, BbIcOKOKaueCcTBEeHHAsA. VI3rOTOBIAIOT MHCTPYMEHT Ul py4HOU paboThl (3y-
Ou10, KEpHEp, YEPTUIIKA U T.J.), MEXaHUYECKOW pabOThl Ha HEBBICOKHX CKOPOCTSX (CBEp-
na).

MHuKpOCTPYKTYPbI CIIABOB MeIH

Lenp: 3aKkpenuTh MPOWICHHBIA MaTEPUAN;YCIEIIHOE HCIONIb30BAHUE MPHOOpe-
TEHHBIX YMEHUW B PEaJbHOM KU3HM; 3HATh CIUIaBbl HA MEJHOM , AJIFOMUHUEBON U THUTA-
HOBOU OCHOBE; TIOPOIIKOBBIE 1 KOMIO3UIIMOHHBIE MaTepHAalIbl; aHTH(PPUKIIHOHHBIE CTLIa-
BEI.

CTyaeHT IOMKEeH yMEThONPEAEeNsiTh COCTaB CIUIaB, KOMIO3ULMOHHBIX MaTepua-
JIOB.

3aoanue ons cmyoeHmos:




1.3anumure Ha3BaHUE U 1IeTb PAOOTHI.

2.3anoxHuTE TAOIUILY:
Tabnmia4.

Hassanwmecmma-
Ba, ETooIIpee-
JIEHUE

OCHOBHBIECBOMCTBACILIA-
Ba

[IpumepmapkupoB-
K1

PacmmdpoBkamap-
KH

OobnacTeIpuMeHe-

HuA

MMuKpOCTPYKTYPHI CIIABA HA OCHOBE ATIOMHHHUSA

Lenb: 3akpenuTh MPOWICHHBIM MaTepuall; YCHEIIHOE HCIOJIb30BaHUE MpHOOpe-
TEHHBIX YMEHUH B PEalbHOW XKW3HH; 3HATHCIUIABBI HAa AJOMHHHEBOM OCHOBE,IIOPOIII-

KOBBIC 1 KOMITIO3UIIMOHHBIC MaTepI/IaJ'ILI,aHTI/I(I)pI/IKI_[I/IOHHLIC CIIJIaBBI.
CTYIICHT JOJDKEH YMETh OIIPCACIIAThL COCTAB CIJIaB, KOMIIO3UIIMOHHBIX MaTCpHUa-

JIOB.
3aoanue na npakmuueckyro pabomy.
Ta6auma 5-PacimmdpoBaTth MapKu CIUTABOB IIBETHBIX METAJIOB
1 AMo 163 MA8  BTI b83C JIK80-3 bpO10d1 bp-
H3I13C20D
2 JI90 AMr |16 MJI1  BTS5JI BbpKH1-3 bpO®d8-0,3 JIA-
KM1166-6-
3-2
3 A1 196 MA7  |B83 BT3 JIA67-2,5 bpBbHT1,7 bpOILIC4-
4-4
4 AMr3 MJI2 160 BT4 bpb2,5 592 JIKC80-3-3 bpO®7-0,2
5 MA6 |AK2 BT JI85 BT14J1 bpAS JIC59-1 BpOLIC4-
4-2,5
6 V180 AJl4 MJI3  |BH bpC30 BTS5 bpOlL14-3 JIAXK60-1-1
7 IBT6 170 J116 MAS5  BK2 JIM158-2 bpKMii3-1 bpO3118C4
H1
8 MJI4 |AK4 J168 bC2 BT5JI bpAS bpKH1-3 JIMuHX60-
2-1-1
9 IAJI3  MA4  [B92 J160 bpbHT1,7 |BT14 bpO3L[13C4  JIA85-0,6
10 163 AMr5 MJIS  BTI15 b83 bpO10L12 JIMIpKS5-3-1 | BpAMu9-
2
11 MA3 b6  JI18 J165 BT14J1 JIA77-2 bpO4117C5 BpAXH1
0-4-4
12 |B16 MJI6 168 AK6 bpb2 BT1 bpO10L1[2 JIAHK?75-
2-2-1
13 BT3 J170 MA2 A4 BT bpKM13-1  |bpBHT1,7 JIK80-3
14 JI72 bC6 AJI9 MJI1  BTS5JI bpA7 JIKC65-1,5-3 | BpO3L[7C5
H
15 196 AMr6 MA1  |B83C  |bpO10d1 BT4 bpbHT1,9 JIH65-5

CM.

CocTaB HHCTPYMEHTAJIBHBIX MAaTEPHAJIOB

[enb:3aKkpenuTh MPONACHHBIM MaTEPHAIT;yCIIEITHOE UCIIOJIb30BAaHUE MPUOOPETEH-
HBIX YMEHUH B pEaJIbHOM KU3HU; 3HATbMATEPHUAJIbl, IPUMEHSAEMBIC U1 U3TOTOBJICHUS pe-
KYIIUX UHCTPYMEHTOB U MHCTPYMEHTOB JUIsl TOpSYei U XOJIOJAHON 00pabOTKU JaBJIEeHU-




CTyneHT AOKEH YMETh ONPEENIATh HHCTPYMEHTAJIBHBIE CTANIH.

3aoanue no eapuanmam:

Tabnuua 6.-Pacumdpyiite Mapku craneid U 3amuIInTe 00JaCTh MPUMEHEHUS KOH-
KpETHOW MapKHu (T.e. I7Isl U3TOTOBJICHUS YET0 OHA MpeHa3HAUEHA).

No 3ananue ais | BapuaHTa 3ananue s 2 BapuaHTa
1 y8 Y9

2 Y13A Y8A

3 X 9XC

4 XBCI’ XBI"

5 P18 P6

6 P6MS5 P6MS5S®D3

Crnoco0blI oJIy4YeHHs] HHCTPYMEHTAJIbHbIX MaTepPUAJIOB

[enb: 3HaTEMaTEpHAIIBl, IPUMEHIEMBIE JUISI U3TOTOBJIEHUS PEXYLIMX HHCTPYMEH-
TOB U MHCTPYMEHTOB JIJIsl TOpsiYeil ¥ XOJIO0AHON 00pabOTKH JaBI€HUEM, BUIbI YIyUIICHHUS
CBOWCTB MaTEepUasioB, BUJbI YJIyYLIEHUs CBONCTB MaTE€pHAJIOB, YCIEIIHOE HMCIOJb30Ba-
HUE NPHUOOPETEHHBIX YMEHH B peaIbHOM KU3HU.

CTyJeHT JOoKeH YMETbOIPEAEIATh BU/Ibl YIYUIIEHUs CTalIU.

Henonnwiii omoicuenpUMeHsI0T B OCHOBHOM JUJIS A€TAJIE M 3arOTOBOK U3 3a3BTEK-
TOUJIHBIX cTanel. [[si JOABTEKTOUIHBIX CTalei 3TOT BUJ OTXKUTA MPUMEHSIOT ISl TIOKO-
BOK, IITAMIIOBOK U OTJIMBOK, MUKPOCTPYKTYypa KOTOPBIX MOJy4MjIa MPABUIBHYIO PABHO-
BECHYI0 MeNKO3epHUCTYI0 (opmy. [Ipu HenomHnom otxkure (puc. 11, 6) neranu HarpeBa-
10T 0 Kputudeckoi temmnepatypsl Aci+ (20 ... 30 °C), BbLAEPKUBAIOT NPU 3TON TEMIIE-
paType M OXJaXXIarT BMeCTe C Tieubio 10 TemrepaTypbl Aci— (20 ... 30 °C), Beinepxu-
BalOT IIPU 3TOH TeMIIepaType M Jajee OXJIAXAAIT BMECTE C MEYb0 A0 TEMIEPATYPbI
500 °C, 3aTem aetaib OXJIAXIAIOT HA BO3yXE.

[Ipu HEemoNHOM OTXKHUTe MOJIy4aeTCsl MUKPOCTPYKTYpa 3epHHUCTOro (ceponausu-
POBAHHOI0) MEPIUTA WM 3€PHUCTOrO LieMeHTUTa. [Ipu 3TOM TakKe CHIXKAIOTCS BHY-
TPEHHUE HaNpsDKEHUs. BHOBb MOIy4YeHHass MUKPOCTPYKTYpa 3€pHUCTOrO MEPIUTA IIOHU-
JKaeT TBEPAOCTh, YBEINYUBACT IJIACTUYHOCTh U YAAPHYIO BSA3KOCTh. YIIydlnaeTcs: o0pa-
6aTeiBaeMOCTh pe3aHueM. C MOMOIIbI0 HETTOJIHOTO OT)KUIa CHUMAalOT BHYTPEHHUE HAIIPsI-
JKEHUs, IPEA0TBpaIaloT KOpobieHne u 00pa3oBaHNE MUKPOTPEIIMH, yIIy4IIaloT oOpabda-
THIBAEMOCTb PE3aHUEM JI€TaJIel U 3aroTOBOK. [Ipy HarpeBe 3aroToBKU JUINTENBHOE BPEMS
BBIIEP>)KUBAIOT B II€UU YIS IOJIHOTO UX MPOTPeBa U OXJIAXAal0T BMECTE € MeUblo (CO CKO-
poctbio He 6osnee 60 °C/a). HenmonHbIi OTXKUT 110 CBOEMY Ha3HAUYEHUIO U (PU3UKO-XUMU-
YECKUM IIpoleccam, MPOUCXOIAIIUM B JETaJAX, aHAJOTUYEH C(PepouIn3UPyIOIIEMY OT-
KUTY.

Huszxomemnepamypuwiti omorcuenipuMeHseTcs JUisl AeTajeil U 3aroToBOK, MOJY-
YEHHBIX KOBKOM, IITAMIIOBKOH U JIUThEM, CTPYKTypa KOTOPBIX HE IpeTepriena 0coboit se-
(hopmManuu, HaXOIUTCS B PABHOBECHOM COCTOSIHMM U HE TpeOyeT UCIpaBIeHUs], HET HEOO-
XOJUMOCTHU B €€ NEPEKPUCTAUIM3ALMH. B CBA3M € 3TUM HU3KOTEMIIEPATYPHOMY OTXKUILY
IOJIBEPTalOT 3arOTOBKHU C II€JIbI0 CHATHSI BHYTPEHHUX HANpsOKEHUH, yiayuiieHus oopada-
THIBAEMOCTH PE3aHMEM, BOJIOYEHHEM. [l 9TUX Lienel NeTald HarpeBaroT HUKE KPUTHU-
yeckor Touku Acy. HarpeB mpousBoasT MeIJIEHHO ¢O CKOpOoCThio 10 150°C/4, BeIaEpKH-
BalOT IIPU 3TOU TEMIIEpaType, MOCIE AJIUTENBHON BBIACPKKU JETAIN OXJIAXKIAal0T BMECTE
C MEYbI0 WIN Ha BO31yXe. M3omepmuueckomy omoscucy OABEPTaIOT €Tl HEOOIbIINX
CEYEHHUI U3 JETUPOBAHHBIX U YIVIEPOAUCTBIX cTanel. [Ipu 3TOM KOHCTPYKIIMOHHBIE CTAIU
HarpesaroT 70 temneparypsl Ha 30 ... 40°C Bbllie KpUTHUYECKON TOYKU AC;, a HHCTpY-
MEHTaJIbHbIE cTanu — 10 TemnepaTypsl Ha 50 ... 100 °C Bplle KpUTHUECKON TOUKU Acs.
[Tocne HarpeBa u nporpesa (BbIAEPKKH) JI€TAIN MEPEHOCIT B IPYrylo Meub (BaHHY), T
oxnaxaaroT 1o temneparypsl Ha 50 ... 100 °C Hmke noiaydyeHHOW BHaAYaje IMpolecca.
[Ipu sTO¥ TemnepaType AeTalu BBIAEPKUBAIOT /10 MOJHOTO (M30TEPMHUYECKOT0) pacraja




ayCTEHHUTA Ha 3€PHUCTBIN NepiUT. B mpouecce 3TOM TEPMUUECKON ONEpaluy TOHUKACT-
Csl TBEpAOCTh, YBEIMUMUBAETCS MPOYHOCTh U MJIACTUYHOCTD U yiydllaeTcsi oopadaTbiBae-
MOCTb P€3aHUEM Pa3IMUYHBIMHM TEXHOJOTHYECKMMHU onepanusiMu. CxeMa H30TepMHUYECKO-
ro OT>KMra OKOBKM W3 JIETMPOBAaHHOM ctayii Mapku XBI' npusenena Ha puc. 12, a. Kak
BUJTHO M3 CXEMBI, HarpeB MOKOBKH IIOCIE KOBKH IIPOBOJAST CTYNEHYAThHIM METOI0M. BHa-
yasie oxjaxaarT Ha 50 ... 100 °C HmXe KpUTHYECKOW TOUKH AC;, BBIICPKUBAIOT MPU
9TOW TeMIepaType, 3aT€M HarpeBaroT Bbllle Kputudyeckod Touku Acy Ha 20 ... 50 °C,
JUINTEIbHOE BPEMs BBIIEP)KUBAIOT MPHU ITON TEMIlEpaType U OXJIaXJIaloT BMECTE C Iie-
4ybl0. Pa3HOBUIHOCTBIO M30TEPMHUUECKOTIO OTIKUTA SIBISIETCAOMMCUS HA 3EPHUCbLU Nep-
aum(puc. 12, 0). OTKUT HA 3€PHUCTHII MEPIUT OCYIIECTBISAIOT CTYNEHYaThIM HarpeBOM
U OXJIQXKJIEHUEM JI0 TIOJHOTO pacliaja ayCTeHUTa B 3€pHUCTHIN nepaut. CHavana ocylie-
CTBIISIFOT HArpeB A0 KpUTH4ecKoi Touku Aci+ (20 ... 30 °C), 3aTeM OXJIAKIAIOT 0 TEM-
nepatypsl Hike Aci(700 °C) u nanee cHoBa HarpeBatoT 1o Temmeparypsl 500 ... 660 °C.
[Tocne nnurenbHON BBIAEPKKHU MPH MOCIEIHEN TEMIEpaType AeTali OXJIaXJal0T Ha BO3-
TyXxe.

L ()
KoHel| KOBKH Acy

Acy—(20..50 °C) Acy

Oxaa>rpeH

Ha BO3 XE
Ac,~(50.. 100 °C) Fas

A

a ]

Puc. 12.-Cxema U30TepMHUUYECKOTO OTXKHUTA (2) U OTXKUTA HA 3€PHUCTHINA mepauT (0) mo-
KOBKH U3 JIETUPOBaHHOM cTanu Mapku XBI':# — memnepamypa; v — epems; Ac;, Acs—
Kpumuyeckue memnepamypbl

B 601b1IMHCTBE OTJIMBOK, B TOM YHUCIIE U3 JKEJIE30YIJIEPOJUCTBIX CIUIABOB, MOIY-
4aeTcs Pa3HOPOJHOCTb 110 XUMHUYECKOMY COCTaBY KPUCTAJUIOB (3€pEH) — TaK HazbIBae-
Masi MEXKPUCTAJUIMTHAs WMOHHAs (JAEHIpUTHAs WM 30HanbHasg) jgukBauua. C IeNbro
YCTPAaHEHUs 3TOM XMMHUYECKON HEOJHOPOAHOCTH B IIPAKTUKE IIPUMEHSETCIBbIPAGHUBATO-
wutl, Woug@y3uonnsii,omacue(romoreHu3anus). s 3Toro Buaa oTKUra OTIMBKH Ha-
IpeBalOT A0 BBICOKOM TemmepaTypsl, 00bdHO 01 000 ... 1 100°C, anutenbHOe Bpems
BBIIEP)KUBAIOT MIPU 3TOM TEMIEpaType U 3aTeEM MEUIEHHO OXJIaX/Ial0T BMECTE C MEeYblo.
IIpu BbICOKOW TemMepaType aTOMbl OJHUX XMMHUYECKHX 3JIEMEHTOB, COCPEIOTOYECHHbIE
HEPAaBHOMEPHO, MPHUOOPETAIOT OOJBIIYI0 MOABMKHOCTE U JUPOYHAUPYIOT U3 OJHUX
KPUCTAJJIOB B Jpyrue. [IponcxoauT XMMHUYECKOe BBIpaBHUBAaHUE 110 XUMHUYECKOMY CO-
CTaBy, KaK KPYIHBIX KPUCTAJUIOB (JI€HIPUTOB), TaK U MeNKuX Kpucrtamios. [locne nug-
(y3MOHHOTO OTXKHUTra MOJTy4YaeTcsi KPYIHO3EpHHUCTask CTPYKTYpa, KOTopas TpedyeT A0noJ-
HUTEJIbHOTO MOJIHOTO WJIM HETIOJIHOTO OTXHra. Eciau 3ToMy OTXKMTy MOJIBEprajuch 3aro-
TOBKH, TpeOyrolue nanbHeiiel o0paboTKU AaBIE€HUEM, TO 3THU 3arOTOBKH JIOTOJIHU-
TEJILHOMY OTXHTY 10 00paOOTKH HE MmojaBepraoTcs. Takue IeTanu MoaBEepraroTcs OJHO-
MY U3 BHJIOB OT’KMIa TOJIBKO Mocjie 00paboTKH AaBiIeHUEM (KOBKH, IITAMIIOBKHU, BOJIOYE-
HUs).

O0padoTKu MeTANIOB pe3aHneM

Lenn: 3HaTh OCHOBBI 00PaOOTKU pe3aHHEeM MaTepuaioB, 3aKPEIUTh MPOUICHHBIN
MaTepua,yCIeIIHOEe UCI0Ib30BaHUE TPUOOPETEHHBIX YMEHUN B PEAIbHOM KU3HU.
CTyZneHT AOKEeH YMEThONPEAESITh OCHOBBI 00pa0OTKHU pe3aHneM MaTepuasoB.



Obpabomka nHa wWAUGOBAILHBIX CMAHKAX U COOPKA COeOUHEHU.

LInugposanue— mporecc 0OpabOTKU 3arOTOBOK PE3aHUEM C TOMOLIbI0 HHCTPY-
MEHTOB (KpyIoB), COCTOSIIIMX M3 abpa3uBHOro Martepuasna.AOpa3uBHbIE 3€pHA PacMoio-
*eHbl OecriopsinouHo. [Ipu BpamaTeabHOM JABMXKEHMM B 30HE KOHTAKTa C 3arOTOBKOM
94acTh 3€PEH Cpe3aeT MaTepuall B BHJE OYCHH OOJBIIOTO YWCIIa TOHKHX CTPYXeK (J10
100000000 B muH.).IIpomecc pe3aHus KaXXIbIM 3€pPHOM OCYILIECTBIISIETCS MIHOBEHHO.
O6paboTanHas MOBEPXHOCTh MPECTABISAET COOOM COBOKYITHOCTH MHUKPO-CIIEIOB adpa-
3MBHBIX 3€pPEH U UMEET Maiylo mepoxoBatocTs.lllnnpoBanrne npuMEHSIOT 1151 YUCTOBOM
U OTHEJIOYHOW 00paboTKH JeTaneil ¢ BBICOKOM TOYHOCTHIO.I'JIaBHBIM ABM)KEHHUEM IPHU
HITM(OBAaHUM SBIsSETCS BpallleHHe NUIM(OBAIBHOIO Kpyra, a nepeMelieHue Kpyra OTHO-
CUTEJILHO JIETAJN SIBIISICTCS JBIKCHHEM I0/1a4un. Pa3mudaior cienyromune OCHOBHBIE CXe-
Mbl IITU(OBaHUS: IJIOCKOE, Kpyriioe, BHyTpeHHee (puc. ).Ilpu mmockom mummndoBanuu
(puc. .a) BOSBpElTHO-HOCTﬁaTeHLHOG JBUKEHHME 3arOTOBOK HEOOXoIuMo sl obecreye-

HUS IPOJIOJIBHOM MOJaYu . ly1st 06paboTK¥ MOBEPXHOCTH HA BCIO IIUPUHY W:aroros-

Ka WINA KPYT JOJDKHBI UMETh IIONEPEUYHYIO IOoAady -, KOTOpasi OCYLIECTBIISETCS Ipe-
PBIBUCTO MPH KPAWMHMX ITOJIOKEHUAX 3arOTOBKU B KOHIIE MPOAOIBHOTO Xoa. Ileproanye-

CKH OCYIIECTBIISICTCS TBM)KCHUE BEPTHUKAIBHON MO1aun -, B KpailHUX TTOJIOKEHUSIX 3a-
TOTOBKHM B KOHIIE IonepeuHoro xoxa.llnockoe numrdoBanne MOXKET OCYIIECTBIATHCS T1e-
pudepueit wmm toproM numposansHoro kpyra.dlpu kpyrnom unmmdosanuu (puc. .0)
JBIDKEHUE TPOJIOIBHOM TOJIa4M OCYIIECTBISIETCSI BO3BPATHO-TIOCTYATELHBIM TIepeMe-

meHneM 3aroToBku. Ilomaua -COOTBCTCTByeT OCCBOMY ICPEMCHICHUIO 3aroTOBKH 3a
OJJWH €€ O60pOT. BpaI_I_ICHI/Ie 3aroTOBKH ABJIACTCA IBUKCHUCM prr0130171 nogauu. [Toga-ua

Ha TIyOWHY pe3aHus MPOUCXOJUT MPHU KpPaHUX MOJOKEHUSX 3aroTOBKU.J/[BIKeHUS,
OCYILIECTBIIIEMbIE TIPY BHYTPEHHEM IIIHN(OBAaHUM MMOKa3aHbl Ha puc. 30.B. J{s BeIONHE-
HUS Tpolecca NUTMGOBaHUS HAPYKHBIX MOBEPXHOCTEH AeTajieil UCONb3yITCS KPYIJo-
T OBaIbHbIE, TIOCKO-IUTH(OBANIbHBIE U OeCEeHTPOBO-ILIH(OBATbHbIE CTaHKU. J[s
00pabOTKH CIIOXHBIX (PACOHHBIX MOBEPXHOCTEH HCIOJIB3YIOTCS CHEIHATbHBIC JICHTO -
TMQOBaIbHbIE CTAaHKU.B JeHTO-NITH(OBATIBHBIX CTAaHKAX MPUMEHSETCS MHCTPYMEHT B
BUJIe OeCKOHEUHOU abpa3uBHOM JeHTHl. JleHTa B mporecce nuiMdoBaHus MOBEPXHOCTH
CJIOKHOM (popMBI (HanpuMep: JONMATKH TYpOUH) OTHOAeT CI0XKHYIO TTOBEPXHOCTH U Tepe-
MENIAETCs B OCEBOM W MPOJOJIHLHOM HampaBJICHHUSIX.AOpPa3UBHBIA CIOW HAHOCAT Ha Oy-
Ma)XHYI0 MJIM TKaHEBYIO OCHOBY JieHTHLIIInmudoBanuem o00pabaTeiBalOTCS TOIBKO
JKECTKHE JIeTalii, He GopMupyromuecs B mpoiecce oopadoTku. [lanHbiil cnocod He J0-
MyCKaeT 00pabOTKU MaJIbIX OTBEPCTHH.
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O0padoTka MeTaUI0B MO/ AaBJEeHUEM

[lenb: 3HATH OCHOBBI OOPAOOTKH METAJIOB O] AaBICHUEM, 3aKPETUTh TPOUICH-
HBII MaTepUa,yCIenIHOe UCTIOIb30BaHNE MPUOOPETEHHBIX YMEHHH B PEaIbHOM JKHU3HH.

CTyleHT JOJDKEH YMEThONPEACIATh OCHOBBI 00pabOTKM METAJIOB TIOJT JIaBJICHU-
eM.

IIpokamka —310 c1oco6 00pabOTKH MIIACTUYECKUM Jie(OpMHUPOBAHUEM — Hanbo-
nee pacupoctpanHeHHbd. [Ipokatke nmoasepratot 10 90 % Bcell BHITUTABISIEMON CTAIA U
OONBLIYI0O YacTh IBETHBIX MeTawioB. CyIIHOCTh IMpolecca: 3aroToBKa O0KHMaeTcs
(cmaBnmBaeTCs), MPOXOIS B 3a30p MEXKIy BpAIIAIOMIMMUCS BalKaMH, MPH 3TOM, OHA
YMEHBIIIACTCSI B CBOEM IONEPEYHOM CEUYEHHH W YBENIW4MBaeTcs B AnuHy. Popma mo-
NePEeYHOT0 CEYeHHs HasbIBaeTcs mpoduiieM. [Ipomecc mpokaTku oOecreunBaeTcsl Cruia-
MH TPEHHS MEXIy BpaIlAOIIUMCS MHCTPYMEHTOM M 3arOTOBKOM, Onaronmapsi KOTOPBIM
3aroTOBKa MEpEMEIacTcs B 3a30pe MEXIy BaJIkaMH, OJHOBPEMEHHO nedopMmupysch. B
MOMEHT 3axBaTa METaJula CO CTOPOHBI KaXKJOT0 BaJKa JCHCTBYIOT Ha METAJUI JIBE CHIIBL:
HOpMaJIbHAsI CHJIau KacaTesibHas CHia TpeHusi(puc. ).

Puc..- Cxema cui, 1eHCTBYIOIMX MTPH MPOKATKE.

KOFIIa TpeGyeTcs[ BBICOKasA MPOYHOCTb U IIIACTUYHOCTD, IPUMCHAIOT 3arOTOBKU
M3 COPTOBOI'0 MJIM CIICHHUAJIBHOI'O IIPpOKATa. B IMpoHeCCC MMPOKATKU JIMTHIC 3arOTOBKHU ITOI-
BCPraroT MHOI'OKpaTHOMY 00>KaTHIO B BaJIKax IMPOKATHBIX CTAHOB, B PE3YJIbTATC YE€T'O I10-
BbIIACTCA INNIOTHOCTHL MaTCpHalia 3a CUéT 3aJICUYNBAHUS JIMTCHHBIX ,Z[e(beKTOB, MMOpHUCTO-



CTH, MUKPOTPELIMH. DTO NPUAAET 3ar0OTOBKAM U3 IPOKATa BBICOKYIO IIPOYHOCTh U T'epMe-
TUYHOCTh IpU HEOOJbIION UX TonuiHe. CylIecTBYIOT TPH OCHOBHBIX crioco0a MpoKat-
K{, UMEIOIIUX ONpE/EICHHOE OTIMYHE MO XapaKTepy BBIMNOTHEHUA AedopMaiuu: mpo-
JIOJIbHAS, TIONIEpeYHas, IONepPevyHo — BUHTOBAs (pHC.).

Puc. -CxeMbl OCHOBHBIX BHUOOB IIPOKAaTKMH:a — IIPOJOJIbHAL; 0— [Io1IepeYHaA; B —
IOINICPECUYHO — BUHTOBAsA

Oo0aacTh NPUMECHCHUSA MATCPUAJIOB AJIA U3IrOTOBJICHUS KOTJIOB

Lenp: 3HATHPAa3HOBUAHOCTH METAJUIMYECKUX M HEMETAJUTMYECKUX MaTepUalioB,
MPUMEHSEMBIX B TEIUIOTEXHUYECKOM 000pYT0BaHUH.

CTyaeHT IOJDKEH yMETh: OIpPEACNATh BUbI MPUMEHEHHUS MaTepUAIOB I U3TO-
TOBJICHUS TEIUIOTEXHUYECKOTO 000PYI0BAHHUS.

OcHnognvie mpebosanus K 1UCmMo8ou cmaiu

[Ipu M3roToBIEHUH U PEMOHTE OOBEKTOB KOTJIOHAA30pa Hauboliee pacmpocTpa-
HEHHBIM MaTEPHAJIOM CIIY>KaT HU3KOYTJIEPOIAUCTHIC CTald, KOTOPHIC IUIACTUYHBI, MMO1a-
10TCs1 00paboTKe JaBieHUEM, THOKE U MpPaBKe B XOJIOAHOM M TOPSYEM COCTOSIHHH, XOPO-
110 cBapuBaroTca. HU3KoyTinepoaucThie CTaiu XapakTepu3yroTcs YI0BICTBOPUTEIbHBIMU
MEXaHMYECKUMH CBOMCTBAMH, JOCTATOYHO MpOuYHbI Ipu Harpere g0 450 °C, xopoio
BOCIIPUHUMAIOT JUHAMUYECKHE HArpy3KH U HE CKJIIOHHBI K XPYIIKOMY pa3pylIeHUIO. JTH
CTaJld UMEIOT yJOBJIETBOPUTENBHYIO KOPPO3UOHHYIO CTOMKOCTh B HEAarpecCUBHBIX Cpe-
Jax, IENIeBbl 1 HauMeHee ACQUINTHBL. 3HAYUTEIHLHOE BIUSHUC Ha MEXaHUYECKHE CBOM-
CTBa U pabOTOCTIOCOOHOCTH TOTOBBIX M3JEIHI OKa3bIBAIOT OCOOEHHOCTHU MPOM3BOACTBA
CTalll M CTaJbHBIX monydabpukatoB. Kpome crioco0a BHIMIaBKM, Ha CBOMCTBA CTalH
00JIbIIIOE BIMSHHUE OKA3bIBAET CTEMEHb PACKHUCIEHUS, B 3aBUCUMOCTH OT KOTOpPOH cTaimu
JENIATCS Ha CTIOKOWHBIE, TOTYCIIOKOWHBIE U Kumsmue. K 0003Ha4eHHI0 MapKH CTaTH TI0-
cie obo3HaueHUsT Mapku no0aBistoT OykBbl: CII-criokoiinas, [1C-monycnokoiinas, KIT -
KUTIAMAsl. YTJIEPOIUCThIC CTATH OBIBAIOT OOBIKHOBEHHOTO KAaueCTBA, KAYECTBCHHBIC U
BBICOKOKaueCTBEHHbIC. JIMCTBI U3 yriepoaucTON CTamu Il U3TOTOBJICHHUS M PEMOHTA
00bexToB KoTioHaa3opa nocrasisirores mo OCT 380, TOCT 5520 u 'OCT 1050. Yrae-
ponucTas ropsiuekaTaHas cTajb OOBIKHOBEHHOT'O KauecTBa, OJyYeHHas: B MaPTEHOBCKHUX
nevax M KoHeepTopax, nocrasiuserca no 'OCT 380 u pasgensercs Ha TpU I'PYNIbI 1O
HOPMHUPYEMBIM MOKa3aTemsiM: A - cTajlb, IOCTaBIIAEMas C TApaHTUPOBAHHBIMU MEXaHHUYE-
CKMMH CBOICcTBaMH, b - cTanb, mocrapisgemas ¢ rapaHTUPOBAHHBIM XUMHUYECKUM COCTa-
BOM, B - ctanb, mocrasnsemMasi ¢ rapaHTUPOBAaHHBIMU MEXaHUYECKUMH CBOMCTBaMH U ra-
PaHTHUPOBAHHBIM XUMUYECKUM COCTaBOM. MapKH yrIepOJUCTBIX CTaje UMEIOT OyKBEH-
HO-IpoBOe oOo3HaueHue. B rpymnmy A Bxoasart cranu, mapkupyembie oT Ct 0 go Cr 6.
Uucna ot 0 10 6 XapakTepu3yrOT €e MEXaHUYECKHUE CBOWMCTBA: 4eM OOJIbIIE YHCIIO, TEM
poYHee cTajb (COAEPKUT OombIie yriepoaa). Ho oAHOBpEMEHHO ¢ MOBBIIIEHUEM MTPOY-
HOCTH CHUXAETCS €€ MNIACTUYHOCTh U YXYJIIIAIOTCS TEXHOJOTHYeCKHue cBoiicTBa. ['pymma
A B 0003HAYEHUH MapKU CTadd HE yKasbiBaeTcs. CTaip rpynmbl A NpuUMEHSETCs IS
M3TOTOBJICHUSI JETalIed U 3JIEMEHTOB KOHCTPYKIIMH, HE MOJBEPralolIUXCsl TEPMUYECKON
obpabotke. Heobxoaumass MpOYHOCTh U3JIEIUSl JOCTUTAeTCs BHIOOPOM CTajld COOTBET-
cTBytomed Mapku. Jns craneit rpynnsl A o 'OCT 380 pernmameHTHpOBaHBI Hpenes
MIPOYHOCTH, TIPEAEN TEKYYECTH U OTHOCUTEIbHOE yunHeHue. [ craneit mapok Ct 0-



Cr 5 npeaycMOTpEHO HCIBITAaHUE HAa M3TUO B XOJOAHOM COCTOSIHUM (TEXHOJIOTHYECKas
npo6a). Ctanp rpynmnsl A MOXKET MOCTABIATHCS TPEX KaTeropuid, At KOTOPhIX HOPMHUPO-
BaHbl pa3UyHble KOMOWMHAIIMK TOKa3aTeleld MPOYHOCTH M IUIACTUYHOCTU. Tak, cTaib,
MOCTaBJIIeMas 110 MEPBBI KaTErOpHUHU, JOJKHA 001a/1aTh 3alaHHBIMH PEEIOM TPOYHO-
CTH M OTHOCHUTEJIBbHBIM yanuHeHreM. CTaib, IocTaBiIsieMasl 10 BTOPOH KaTeropuu, 10JIXK-
Ha BBIAEPKUBATh, KPOME TOT0, UCTIBITAHUS Ha U3rMO B XOJIOAHOM cocTossHUU. CTasb, mo-
CTaBJIsIeMasl IO TPETbEW KAaTErOPUM, UMEET TApaHTUPOBAHHBIE HE TOJBKO BCE YKa3aHHBIE
BbIIlIE XAapAaKTEPUCTUKH MPOYHOCTH U IUIACTUYHOCTH, HO M Tpejena TekydecTu. Jlis
0003HaYeHHs KaTErOPHH CTAIM K 0003HAYEHHUIO MapKu J0OaBIIAIOT B KOHIIE HOMEpP KaTe-
ropun. Hanpumep, Cr3nc2: crans Mapku 3, IOJTYyCNOKOIHAas!, MOCTaBisieMasl o0 BTOPOit
kateropuu. IlepBas kateropuss B 0003HAUEHHMM MapKH HE YKasbIBaeTCs, HaIpUMED,
Ct2kn. XUMHUECKHU COCTaB CTalM, MMOCTABIsIEMOI 1o rpymie A, cooOuiaeTcs 3aKa3yu-
Ky, HO OpakOBOYHBIM NPU3HAKOM He siBisgercs. [lomycnokoiiHas cTajab ¢ HOMEpaMu Ma-
POk 3 ¥ 5 Mpou3BOAUTCS C OOBIYHBIM U MOBBIILIEHHBIM COJIEPKaHUEM MapraHiia, Hampu-
mep, Cr3rnc. Crans rpynnel b noasepraercss tepmudeckoil oopabotke. Cranu 3Toi
Ipynmbl UMEIOT Nepes o0o3HaueHueM mapku OykBy b, Hanpumep, BCt3kn. Homep mapku
cTanu rpynmsl b nmpeacrasnser co6oi yCIOBHOE YHMCIIO, XapaKTepU3yIollee XUMUYECKHH
coctaB cranu. CTaHIapTOM YCTAHOBJIEHBI NPEJENbl COJAEpKaHUS yriepoja, MapraHia,
KpeMHus, ¢pochopa, cepsl, XpoMa, HUKEIsI, MEM U MbIIbsKa. B 3aBucMMocTH OT TOrO,
CoJIep’KaHue KaKUX JIEMEHTOB rapaHTUPYETCs, CTaIM JIeJSATCs Ha ABE Kareropuu. B cra-
JSIX NIEPBOM KAaTErOpUU rapaHTUPYETCs COJIEP)KaHHUE BCEX YKAa3aHHBIX BbIIIE 3JIEMEHTOB,
KpOME XpoMa, HUKEJS U MEJIU, B CTAJISIX BTOPOH - Bcex 0e3 uckimoueHus. B cransax rpyn-
el B 0JHOBpEMEHHO rapaHTUpyeTcss XMMMUYECKHUH COCTaB MU MEXaHMYECKHE CBOMCTBA.
[lepen obOo3HaueHneM Mapok cTajiell 3TOM Tpymmbl cTaBuTcsl OykBa B, Hampumep,
BCrt2nc. Crans rpynnsl B Beimyckaercs mectu kareropuid. s Toro, 4roObl He CIyTaTh
MapK CTajly MpoKaTa B MPOU3BOJCTBE, MPU XPAaHEHUH HA CKJIAJaX U TPaHCIOPTUPOBKE
IIPOBOJAT €€ KJICHMEHUE U [IBETHYIO MapKUPOBKY B BHJIE M0OJIOC 10 KOHIIaM IIPOKaTa UiIu
oKkpacky Topua. TonmuHa cteHku qucta g0 10 MM, paGoTaronux moj aasieHuem a0 0,6
MlIla (6 xr/cm2) u Temmeparype 10 150°C, MOXHO HCHOJB30BATh JIMCTHI U3 CTajel
Cr2xn3, Cr3kn3, BCt3kn3 u BC13nc3 no 'OCT 380. MoxHO npuMeHSATh NPU TEMIIe-
patype crenku 10 280°C u u3bbiTounom nasiernu 1o 0,8 MlIla (8 kr/cm2) nuctel U3 cra-
i BCt3nc5 tommunuoi crenku 10 12 mu. JIuetel u3 cranei Ct2xn3, Ct3kn3 u Ct2cen3
MOKHO TPHUMEHATH ISl U3TOTOBJIICHHUS M PEMOHTA JIUIIb HEOOOTPEeBaeMbBIX JIIEMEHTOB
koTia. Ecou Tonmmuaa creHku 8 MM U MeHee, TeMriepatypa ee He npesbimaeT 200 oC u
ycinoBHoe naBieHue He 6onee 1,6 MIla (16 kr/cM2), To MOXXHO M3rOTaBiIMBaTh U pe-
MOHTHPOBATH JIETAM TPyOONPOBOJOB, pabOTAIONINX O] JaBICHUEM, U3 JINCTOB KHIIS-
mei craan BCT2xn3 u BC13kn3 mo 'OCT 380. JIuct Tommuuon no 60 MM U3 cTaiei
BCt12cn3 u BC13cn3 mo Tomy xe cTaHAApTy MOXKHO TMPHUMEHSTH MPU TEMIepaType A0
300 °C u maBnenuu no 2,5 Mlla (25 xr/cm2). ITocnie ucbiTanus TUCTOB U3 craneid BCt-
3nc3, BCr3cn3 u BCr3l'nc3 Ha ynapHyto BsizkocTh npu Temieparype 20°C MOXKHO HUX
ucnonb30Bath npu Temmneparype ot O 1o 200 °C. Jluctsl u3 craneit BCr2nc2 u BCt2cn2
MO’KHO IPUMEHATH B TeMieparypHoM untepsaiie ot 20 1o 200 °C u npu JaBiaeHuH 10 5
Mlla (50 xr/cm2). JIucte u3 craneit BCt3nc5, BCT3I nicS, ucnbIThiBagMbIe Ha YAAPHYIO
BA3KOCTh 1pH -20 °C u npu KOMHAaTHOW TEMIEPAType MOCIe MEXAaHUYECKOTO CTapeHMUs,
MO>XHO HMCHOJIB30BaTh IpHu Temmepatype ot -20 no 450°C. Jluctel u3 craneit BCt3nc6,
BC13cn6 u BCI't3nc6 moxHo npumensth oT 0 1o 450 °C, oHM OABEPraroTCsl UCIIbITA-
HUIO TAaKXKe Ha YJapHYIO BA3KOCTbH IMOCJIE MEXaHMUECKOro cTapeHus. MakcuMaiabHOe JaB-
JIEHUE I JIMCTOBOM CIIOKOMHOW M IOJIyCIIOKOMHOM CTaJIM, KOTOPAasl MOCTABIIAETCS IO
I'OCT 380 um kareropusiMm OT BTOpoW 10 mmiecToi, cocraBiuser SMIIa (50 kr/cm). s
U3TOTOBJIEHUSI U PEMOHTA 3JIEMEHTOB TPYOONPOBOIOB MOXKHO IPUMEHSITH JIUCTHI U3 Kaye-
CTBEHHOU KOHCTpyKIMOHHOW yriepoauctoi ctanu no 'OCT 1050. Cranb, nocrasise-
Masi 10 yKa3aHHOMY CTaHJapTy, BBIILIABIISETCS B OCHOBHBIX KOHBEPTOpAX C MPOYyBKOM
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KHCJIOPOJIOM CBEPXY, B MAPTEHOBCKMX M 3JIEKTpUueckux nedax. [lo cpaBHeHHUIo co cra-
JbI0 OOBIKHOBEHHOI'O KauecTBa B KAaueCTBEHHOW YIIEPOAMCTON CTalu JOIyCKaeTCs
MEHbIIIee KOJMYECTBO BPEIHBIX puMecei (cepsl U ocdopa), a TakKe MEHbIIIE OCTaTOY-
HBIX MpUMecell (Menu, XpoMa U HUKEJs), KOTOPbIE yXYAIIAlOT TeXHOJIOTMYEeCKHE CBOM-
CTBa CTaJIH.

Bri6op cnioco6a 00padoTKu MeTaIa ISl ONPeaeSIeHHbIX JeTaJleil.
ens paboThI:
1 OcBOUTH YMEHHSI BBIMOJIHEHUSI CKHU3a PEKYIIETO HHCTPYMEHTA C yKa3aHUEM
KOHCTPYKTHBHBIX OCOOEHHOCTEH.
2 OCBOUTH YMEHUS XapaKTePU30BaTh MPEATI0KEHHbIE TPOLIECCHl PE3aHUsl METAIIIIOB

O0paboTka METAIJIOB pe3aHUEM - 3TO MPOLIECC CPE3aHUs PEXKYIIIUM HHCTPYMEHTOM C TIOBEPXHO-
CTH 3arOTOBKH CJIOSl METaJlsla B BUJE CTPY>KKH JJISl IOJy4YeHHUs He0OXOJUMOM reoMeTpHUIECKOn
(OopMBI, TOYHOCTHU Pa3MEPOB, B3aUMOPACIIONOKEHHS U IIEPOXOBATOCTH MTOBEPXHOCTEH JIeTallu.
TokapHasi 00paboTka MaTepUasIoB 3aKJII0UaeTcsi B 00paboTKe TeJ BpaIICHUs PEXKYIIUM UHCTPY-
MEHTOM, JBMKYILIUMCS BJIOJIb OCH BPAIIEHUS 3aTOTOBKH.

ANTOpUTM BBITOJIHEHUS paOOTHI:

1 BHuMaTtenbHO U3yYUTE TEOPETUUECKUE CBEJICHUS O MTPOLIECCE PEe3aHUs METaJLIOB.

2 B COOTBETCTBUM C 33JJaHUEM BBIIIOJIHUTE ICKU3 PEKYILETO NHCTPYMEHTA C YKA3aHUEM
KOHCTPYKTUBHBIX OCOOCHHOCTEH.

3 OxapakTepu3yiTe NpeAIoKEHHbIE IPOLIECCHl PE3aHUs METAIIJIOB

4 Ha cxeme TOKapHOI'O CTaHKa YKa)>KUT€ OCHOBHBIE y3JIbl U OIMUIINTE UX (PYHKIIMOHAIBHOE
Ha3HA4YCHHUE.

5 JlaiiTe OTBET HA KOHTPOJIbHBIE BOIIPOCHI.

6 Odopmure oTUET.

[IIxana onieHKH

[IpoteHT pe3ynbTaTUBHO- KadecTBeHHas OlleHKA YPOBHS IOJIMOTOBKH
CTH (IpaBUIIbHBIX OTBeE- bann (otmerka) BepOanbHblii ananor
TOB)
90 — 100% 5 OtanyHO
80 — 89% 4 Xopouio
70 —79% 3 YJIOBJICTBOPHUTEIHLHO
Menee 70% 2 HEYJIOBJIETBOPUTEIBHO

[Ipunoxenune 1
Komndukarop (mpuMepHbIii NepedeHb) OLEHOYHBIX CPEACTB AJIsl OLeHKH 3HAHMI, yMme-
HUI U YPOBHS C()OPMHPOBAHHOCTH KOMIIETEH Uil

Ne n/n Tun oyenounozo Kpamxas xapakmepucmura oyenournozo cpeo- | Ilpeocmasnenue oyeHou-
Koo oye- cpedcmea cmesa HO20 cpedcmaa 8 ghonoe
HOYHO20
cpedcmea
1. Henosas w/unu | CoBMecTHass  JeAaTelbHOCT, Tpynmel | Tema  (mpobiema),

polieBas urpa | OOyYaromMXCS M TPENoAaBaTensl IOJ | KOHIICTIIUS, POIH U
YIIPaBJICHUEM TMPENOaBaTeNsl ¢ ILEJbI0 | OKHUIaeMBbIi pe-
pericHusl y4eOHBIX U Npo(dEeCCHOHANb- | 3YJIbTaT




HO-OPUEHTUPOBAHHBIX 3a/1ad IyTEM HI-
pOBOTO  MOAEIUPOBAaHUSA  PEANBHOU
npobiaemHoil  curyauuu. Ilo3Bonser
OLICHMBATh YMEHHE AaHAJIN3HPOBATh U
pemarh THIMUYHBIE NMPO(EeCCHOHAIBHBIC
3aJa4H

Keiic-3amaua

Y4eOHbIN MaTepuan MoJaeTcsi CTYICH-
TaM B BUJE TIpoOseM (KeHcoB), B KOTO-
pBIX  OOydYamomuMmcs  IpeiaraeTcs
OCMBICJIUTh PEaJbHYI0 NMpodeccuoHallb-
HYI0 CHUTyalMIO JUIsl pELIeHHs JaHHOU
npoOJemMbl. 3HaHUS MPUOOPETAIOTCS B
pe3ysibTaTeé aKTUBHOM M TBOPYECKOU
paboThl:  CaMOCTOSITENILHOTO  OCYyIIIe-
CTBJICHHS IIeJIeNoNIaranus, coopa Heo0-
XOOUMOM HH(OpMAINK, €€ aHallu3a C
pPa3HBIX TOYEK 3PEHUS, BBIIBUKCHUS
TUIOTE3bl,  BBIBOJOB,  3aKJIIOYECHMS,
CaMOKOHTpPOJISl Ipoliecca IOJyYeHUs
3HAHUU U €r0 Pe3yIbTaTOB.

3agaHus A pelre-
HUS KEUC - 3a1a9u

Onpoc

CpencTBo KOHTpPOJIsSL yCBOEHUSI yueOHO-
ro Marepuana TE€Mbl, pa3jiesa Wi pas-
JIEJIOB  TUCIUIUIMHBI, OPraHu30BaHHOE
Kak yueOHOe 3aHsTHE B BUE cobecero-
BaHUs MpernojaBaTelisi ¢ 00yJaromuMu-
csl.

Bomnpoce! o remam
/ pa3aenam JQUCIIH-
TJTMHBI WK TIpodec-
CHUOHAJILHOTO MOJIY-
st

KonTponbhas
pabota

CpenctBo TPOBEPKH YMEHUM TMpUMe-
HSATb MMOJYYEHHbIC 3HAHUS IS PEIICHUS
3aJa4 OINpEAENICHHOrO0 THUIA IO TeMe
WIH pa3aeiny

Komruiekt
KOHTPOJIBHBIX 3a/1a-
HUH 110 BapuaHTaM

Kpyrusbiii cromn,
JIICKYCCHS,
qucnyT, neba-
THI

OueHouHble CpEACTBa, IO3BOJIAIOIINE
BKJIIOUUTh OO0ydYaromMxcsi B IpoLecc
0oOCyX/IeHUsI ~ CIOpPHOTO  BOIpOCa,
po0JIeMbl U OLIEHUTh UX YMEHHUE apry-
MEHTHPOBaTh COOCTBEHHYIO TOYKY 3pe-
HH

[TepeueHb  TUCKYyC-
CHUOHHBIX TEM JIA
IPOBEJICHUST  KPYT-
JIOTO CTOJIA, TUCKYC-
CHH, JWCIyTa, Je-
0aToB

[Toprdommo LeneBas moxbopka pabor cryneHrta, | Ctpykrypa noptdo-
packpbIBaroIas €ro WHAWBUIAYAIbHBIC | JIHO
o0Opa3oBaTesibHbIe JOCTHKEHHSI B OJJHOM
WIN HECKOJIbKUX YYEOHBIX IHCUIUIUINH,

B IpOeCCHOHATIBHOM MOAYJIE.
IIpoexr KoneuHbli npomaykrT, nosiyqaemslii B | Tema rpynmoBbIX

pe3yJIbTaTe IUIAHUPOBAHMS M BBITIOJIHE-
HUSl KOMIUIEKCAa y4eOHBIX U HCCIe0Ba-
TeNbCKUX 3afaHuil. Ilo3BosseT oneHuTH
YMEHHSI 00YyYaroIIMUXCsl CaMOCTOSTENb-
HO KOHCTPYUpOBaTb CBOM 3HaHUSA B
IPOLIECCE PELICHUS] MPAKTHUYECKUX 3a-
Jad U 1mpoOiieM, OpUEHTHUPOBATHCS B
UHPOPMALIMOHHOM  TIPOCTPAHCTBE U
YpOBEHb C(HOPMHUPOBAHHOCTH aHAJIUTH-

W/WIM UHTUBUIY-
QIBHBIX MTPOCKTOB




YECKHMX, HMCCIICOBATEIILCKUX HAaBBIKOB,
HABBIKOB MPAKTUYECKOTO W TBOPYECKO-
0 MBIIUICHHUS. MOXET BBIIIOJHATHCS B
WHIMBUIYAIIBHOM TOPSJIKE WJIH TPYII-
0¥ 00YYarOIIMXCS.

Pabouas
TeTpaab

JrakTHyeckuii KOMIUIEKC, MpeIHa3Ha-
YEHHBIH U1l CAMOCTOSTENIbHON paObOTHI
00y4Jaromerocs v Mo3BOJISIOIIHNK Ol1e-
HUBATh YPOBCHb YCBOCHHS UM y4eOHO-
ro MaTtepuaja

O6paserr paboueit
TETpaIu

PaznoypoBhe-
BbIE y4eOHBIC
3aJ1auu ¥ 3aja-
HUS

PaznuuaroT 3a1aun u 3agaHus:

a) PENPOYKTUBHOTO YPOBHSI, TIO3BOJISI-
IOIUE OIEHUBATh M TUATHOCTHUPOBATH
3HaHHWE (paKTUIECKOro Marepuana (0a-
30BBIC TMOHSTHUS, AITOPUTMBI, (PAKTHI) U
YMEHHUE MPaBUIbHO UCTIOIH30BATH CIIe-
[[UAJIbHBIC TEPMUHBI U TIOHATHS, Y3HA-
BaHHE O0OBEKTOB U3yUEHHSI B paMKax
ONPENENIEHHOTO pasaelia qUCIHUILUTUHEL;
0) pEKOHCTPYKTHUBHOTO YPOBHS, TIO3BO-
JISIONIUE OIEHUBATH M IMATHOCTUPO-
BaTh YMEHUS CUHTE3UPOBAThH, aHAIU3H-
poBaTh, 00001aTh GAaKTUYECKUI U TEO-
peTrueckuil MaTepuai ¢ Gopmyaupo-
BaHHWEM KOHKPETHBIX BBIBOJIOB, yCTa-
HOBJICHHEM PUYNHHO-CIIEICTBEHHBIX
CBsI3€;

B) TBOPYECKOTO YPOBHS, TIO3BOJISIOIINE
OIICHUBAThH U JJHATHOCTUPOBATH YMCHUSI,
UHTETPUPOBATh 3HAHUS PA3ITUYHBIX 00-
JacTel, apryMeHTHPOBATh COOCTBEH-
HYIO TOYKY 3pEHHSI

Kommnekr pasHo-
YPOBHEBBIX 33/1a4 U
3aaHuil

10.

PacuetrHo-rpa-
¢uueckas pa-
6ora

CpencTBo NHpOBEpPKHM YMEHUN HpUMe-
HATH IIOJIyYEHHBIE 3HAHUS 10 3apaHee
ONPEACICHHON METOIUKE JIJIsl PEIICHUS
3a/a4 WM 3aJaHuil M0 MOAYJIO WU
JIACIIUIUTMHE B IICJIOM.

Kommnekr 3aganuii
JUTSt BBITIOJIHEHUS
pacueTHO-rpaduue-
CKO#1 paboThI

11.

Pedepar

[IpoaykT caMoOCTOSATENbHONH PaOOTHI
CTYJI€HTa, TPEICTABIAIONINN  CcOOOM
KpaTKOe M3JI0KEHHE B MUCHMEHHOM BH-
AC TOJIYUYCHHBIX PE3YyJIbTaTOB TCOPETHU-
YEeCKOTO aHaJIM3a OMPECIIEHHON TEMBI,
IZIe aBTOP PAacKpBIBAECT CYTh HCCIEIY-
€MOi MPOOJIeMBI, IPUBOIUT PA3IUYHBIC
TOYKH 3pCHHUA, a TAKKE COOCTBEHHEIE
B3IJIsIb1 HA HEe.

Tewmsl pedepaTon

12.

Jokmam, coo6-
[IEHNE

[IpomykT caMOCTOSITEIBHOW PaOOTHI
CTYJEHTa, TPEACTABIAIOMUNA  cOOOH
MyOJWYHOE BBICTYIUICHUE TIO TIPEICTAB-
JIEHUIO TIOJYYEHHBIX PE3YJIbTAaTOB pe-
LIEHUSI OTIPE/ICICHHON TEMBI.

TeMmbl JOKJIaJI0B,
cooO0IIeHni

13.

Cobeceno-

CpencTBO KOHTPOIIS, OpraHU30BaHHOS

Bonpockl 1o teMaM




BaHUE KaK crernuagbHas Oecesa mpernojaBate- | / pasaenam JTUCIH-
751 ¢ 00yYaromMMcsl Ha TEMbI, CBSI3aH- TUTUHBI
HBIEC C U3y4aeMOM JUCLUIUIMHOMN, U pac-
CYMTAHHOE Ha BHIACHEHHE 00BEMA 3Ha-
HMI 00yYaIOLIErocs 110 ONPENAETEHHO-
MY pa3jieily, TeMe, mpobJeMe u T. II.
14. TBopueckoe | HacTHYHO periaMEeHTHPOBAHHOE 3a/1a- | TeMbl TpyHIOBbIX
3aJlaHue HUE, UMEIOIlee HECTaHJaPTHOE pellie- W/WIM UHTUBUIY -
HUE U MO3BOJISIIONIEE TUArHOCTUPOBATh | ajJbHBIX TBOPUECKHUX
YMEHHUsI, THTETPUPOBATh 3HAHUS Pa3- 3alaHuit
JUYHBIX 00JacTei, apryMeHTHPOBATh
COOCTBEHHYIO TOUKY 3peHUsl. MOXKET
BBITMOJIHATHCS B MHIUBUYaJIbHOM I10-
PSAKE WK TPYMION 00yJYaronmxcs
15. Tect CpencTBo KOHTpOJIs, HanpaBiieHHoe Ha | DOH TECTOBBIX 3a-
MIPOBEPKY YPOBHS OCBOCHUS KOHTPOJIH- | JaHHMA
PYEMOT0 TEOPETHUYECKOTO U MpaKTHye-
CKOTO MaTepHuaa Mo JUAaKTHIeCKIM
eMHUIIAM JUCIUIUTUHBI WIH podec-
cuoOHanbHOro Moayis. CucreMa cTaH-
JApTU3UPOBAHHBIX 3a/1aHUMN, TTO3BOJIS-
0111t aBTOMATU3UPOBATH MPOLEAYPY
M3MEPEHUs YPOBHS 3HAHUW U YMEHUI
00YyYarOIIUXCS
16. Occe CpenctBo, MO3BOJISIONIEE OLIEHUTh yMe- | TemaTuka scce
Hue OoOy4arolerocss MUCbMEHHO M3Ja-
ratb CyTh IIOCTaBJICHHON MpPOOJIEMBI,
CaMOCTOSITEJIbHO  MPOBOAUTH  AHAIU3
9TOH MPOOIJIEMBI.
17. [IpakTuueckue | IT0 3amaHusi, C MOMOIIBIO KOTOPHIX y | Buasl: HabmoaeHue,
paboThl (Tpak- | ydamuxcs GOpMUPYIOTCS U PAa3BUBAIOT- | U3MEPEHUE,  OIBIT,
TUYECKOE 3a- | CI TPAaBWIbHBIC TMPAKTUYECKUE [Iel- | KOHCTPYHPOBAHHUE U
JTaHKe) CTBUSL. Ip. 3aJaHus UL
MPAKTUYECKUX  pa-
60T
18. JlaGopaTtopHbie | DTO NpOBEAECHUE yYAlIMMUCS 10 3aj1a- | 3aganust 1 jado-
paboTsI HUIO TIPETO/IaBaTeNs OIMBITOB C HCIOJb- | PATOPHBIX paboT
30BaHHEM IPUOOPOB, MPUMEHEHHEM
UHCTPYMEHTOB M JIPYTUX TEXHHUYECKHX
MPUCIIOCOOICHUM.
19. Tpenaxep TexHu4yeckoe cpecTBO, KOTOPOE MO- KommexT 3aganuii
JKET OBITh UCIIOIB30BAHO JJII KOHTPOJIST | JUIst paboThI Ha Tpe-
IPHOOPETEHHBIX CTYACHTOM Hpodec- Haxepe
CHOHAJIbHBIX HaBBIKOB U YMEHHMI 110
YIPaBIEHUIO KOHKPETHBIM MaTepUaIb-
HBIM 00BEKTOM
20. OTuetsl no | CpencTBo  KOHTpOJs, TO3BOJsIomas | Buael pabot u 3a-
MpaKTHUKaM oOydaronieMycsi MPOJIEMOHCTPUPOBATH | JaHUsI Ha y4eOHYIO

000011IeHHbIE 3HAHUSA, YMEHHS U TIpakK-
TAYECKHH OTBIT, NPUOOPETCHHBIE 3a
BpeMS IPOXOXKACHUS YIeOHON U IPOU3-
BOJCTBEHHOM mpakTUK. OTYeThl MO

U  TPOU3BOJICTBEH-
HYIO0 PaKTUKY




MpaKkTUKaM TO3BOJIIIOT KOHTPOJIHPO-
Bath B menoM ycBoenue OK wu IIK
o0o3HaueHnHsIx B [1TICC3.

21. Kontent- AHanu3 U OLIEHKA B COOTBETCTBUH C [Tepeuenn JOKyMeH-
aHaIIN3 IOKY- | KPUTEPUSAMHU JOKYMEHTOB (’KYpHAJIOB TOB TIOJICIKAIIIHX
MEHTaII1 TEOPETUUECKOr0 U MPOU3BOACTBEHHOIO | aHAIHU3y, KpUTEPUU
00y4YeHHsI, XapaKTEPUCTUK, TBOPUYECKUX | OIICHKU
paboT, THEBHUKOB U OTYETOB IO MpaK-
tuke, BKP u 51p.), cBUIeTENBCTBYIOMNUX
00 ypOBHE KOMIIETEHTHOCTH 00y4aro-
I1ETOCs.
22. Habmone- | MHCTpyMEHT cOopa nHbopMaIuu 1is enb, 00BEKTHI Ha-
HUE yCTaHOBIIEHHS (DaKTOB Omoaenus, oopaszery
nucTa 11t GUKCH-
pOBaHMSI pe3yibTa-
TOB HAOIIOLEHUSA
23. 3ananue Ha | [lepeuenp ocHOBHBIX BompocoB, koTo- | BKP mo cneuuans-

BKP (nurmom-
HBI  TIPOEKT,
JATTIOMHAS
pabota)

pbIe JOJDKHBI OBITH PACKPBITHI B padoTe,
a TaKXe yKa3aHUs Ha OCHOBHBIC HH(DOP-
MAaIMOHHBIC HCTOYHHKH.

"octu CIIO




