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1 MacnopT ¢oHIA OLIEHOYHBIX CPEICTB
1o y4yeOHOM TUCHUIIMHe MaTtepuaaoBeeHUe

KonTponupyemsbie paznenst

Koa xonTponupyemoit

HaumenoBanue

Nen/m | (Tembl) mpohecCHOHALHOTO | KOMIETCHIINH (MK e
- OIICHOYHOTI'O CPE/ICTBa
MOTYJIS JaCTH)
Pa3znen 1 TexHosorusi KoH-
CTPYKIHOHHBIX MATEPHAJIOB
Onenka pe3ynbTaToB
1 Tema 1.1 JIuteitHoe Mpou3BOI- OK 01, OK 02, BBITIOJIHEHUS ITPAKTHYE-
CTBO OK 09 CKHX paboT, TeCT.
Onenka pe3ynbTaToB
5 Tema 1.2 O6paboTka MeTaIIIOB OK 01, OK 02, BBITIOJTHEHUS PAKTHYE-
JaBJICHHEM OK 09 CKHX paboT, TeCT.
OrneHka pe3ynbTaToB
3 Tewma 1.3 CBapodHOE MPOU3- OK 01, OK 02, BBITIOJIHCHHSI TIPAKTHYEC-
BOJICTBO OK 09 CKHX paboT, TeCT.
OneHka pe3ynbTaToB
4 Tema 1.4 O6paboTka METaIIOB OK 01, OK 02, BBITIOJIHCHHU S TIPAKTHYEC-
pe3aHuem OK 09 CKHUX paboT, TecT.
Pa3znen 2 CtpoeHue u cBoii-
CTBa MaTepHaJIOB
Onenka pe3ynbTaToB
1 Tema 2.1 CtpoeHune u CBOHCTBa OK 01, OK 02, BBITIOJTHEHUS TIPAaKTHUYe-
METAJJIOB U CIIJIAaBOB OK 09 CKUX paboT, TecT
OrneHka pe3ynbTaToB
2 Tema 2.2 CrutaBel Ha OCHOBE OK 01, OK 02, BBITIOJIHCHH S TIPAKTHYE-
Keresa OK 09 CKUX paboT, TecT.
Pa3nen 3 KoHCcTpyKIIMOHHBIE
marepuaiabl. Tepmudeckas
o0padoTka
OreHka pe3yabTaToB
1 Tema 3.1 JlerupoBaHHbIE CTAIN OK 01, OK 02, BBIIIOJIHEHM S IPAKTHYE-
Y CIUIaBBI LIBETHBIX METAJIIIOB OK 09 CKHX paboT, TeCT
OreHka pe3yabTaToB
Tema 3.2 Tepmuueckas obpa-
3 P p OK 01, OK 02, BBITIOJIHEHUS] IPAKTHYE-
0O0TKa ¥ TTOBEPXHOCTHOE
OK 09 CKUX paboT, TecT

YIOPOUYHCHUEC CIIJIaBOB




2. 3ayeTHO-3K3aMeHALIMOHHbIE MATePUAJIbI

2.1. IlepeyeHb IK3aMeHALIMOHHBIX OMJIETOB

DeepajibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30oBaTe/ibHOE YUpesKIeHHe BbICIIero 00pa3oBaHus
bearopoackuii rocy1apcTBeHHbIN arpapHbiii yausepcurer uM. B.S.I'opuna

®dakynbTeT cpeHero npoQeccHoHaIbHOI0 00pa3oBaHUs | Kadenpa TexHuuecKoii MEXaHUKH M KOHCTPYHPOBAHHS MALIMH

CneunansHocTh: 35.02.16 — DKcrmyaTalys ¥ peMOHT CelIbCKOXO035HCTBEHHON TEXHUKH U 000pyJ0BaHHS

3K3AMEHAIIMOHHBINA BWIET Ne 1

o JTUCHHUIIJINHE «MaTepnaJmBeueﬂne»

1. ATOMHO-KpPHCTaJUTMYECKOE CTPOCHHUE METAIUIOB. THITBI KPHCTANIMYECKUX PEIIETOK.

2. JlepeBo 1 MaTepuabl Ha €ro OCHOBE.

3. Berueprute auarpammy coctosinust Fe-FesC, onpenenute mo nmpaBuily OTPE3KOB IS CIIaBa KOHICHTpanuei yraepoaa 2,6% npu
temneparype 1250 °C: mpolieHTHOE coepKaHKe yriiepoaa B (pasax, KOJIMYSCTBEHHOE COOTHOIICHHE (a3,

3aB. kadeapoi: DK3aMeHaTop:
Konecuukos A.C. MumnacsiH AT

®enepajibHOE TOCYIaPCTBEHHOE 010/1KeTHOEe 00pa3oBaTe/bHOE YUpekKIeHHe BbICIIero 00pa3oBaHus
bearopoackuii rocyaapcTBeHHblIi arpapHblil yauBepcurer uM. B.S.T'opuna

DakynbTeT cpeHero npodeccHoHaIbHOr0 00pa3oBaHus | Kadenpa TexHHYECKO# MEXaHUKH M KOHCTPYHPOBAHHS MAIIHH

CrierranbHOCTB: 35.02.16 — DKcmuTyaTanus U peMOHT CeTbCKOX03IHCTBCHHOW TEXHUKH B 000pyIOBaHUS

3K3AMEHAIIMOHHBIA BWIET Ne 2

o JTUCHUIIJINHE «MaTepnaJmBenelme»

1. lMomumopdusm. [TommmopdHEIe TpeBpalIeHus Kele3a.

2. Pe3uHa 1 pe3MHO-TEXHUUYCCKUC U3ICIHSL.

3. Pacum¢pyiite mapku crutaBos: JI68; crans 08kn; Cr.31mc.

3aB. kadeapoi: DK3aMeHaTop:
Konecuukos A.C. Munacsia A.T.




denepanbHOE TOCYAAPCTBEHHOE OK/IZKeTHOE 00pa3oBaTe/ibHOE YUpekIeHHe BbICIIero 00pa3oBaHust
Bbesaropoackuii rocyiapcrBeHHblii arpapHblii yauBepcuret um. B.S.I'opuna

dakynbTeT cpeaHero npodeccHoHaIbHOr0 00pa3oBaHus | Kadenpa TexHHUECKO# MEXaHUKH M KOHCTPYHPOBAHHS MALIHH

CriertmanbHOCTB: 35.02.16 — DKcIuTyaTanus U peMOHT CeTbCKOX03IHCTBEHHOW TEXHUKH U 000pyI0BaHUSL

3K3AMEHAIIMOHHBIA BWIET Ne 3

o JTUCHHUIIJINHE «MaTepnaJmBeueﬂne»

1. I[e(l)eKTLI KPUCTAJITIMYECKOI'0 CTPOCHUS METAJIJIOB.

2. Hemerarmmaeckue MaTepraibl. XapaKTepHCTHKA M CBOMCTBA IIaCTMAcC.

3. HaznaubTe pexxum HopMmanuzanuu craneit 30 u 85.

3aB. kadeapoi: DK3aMeHaTop:

Komecuukos A.C. Mumnacsaa A.T".

(I)enepaﬂbnoe rocyrapCcrBeHHO€ OI0/IPKETHOE 06pa30BaTeJIbHOC YUYPECKIACHUEC BBICIICTO 06p330BaHI/Iﬂ

Bearopoackuii rocyaiapcTBeHHblil arpapHblii yausepcurter uM. B.S.I'opuna
DaKyIbpTET CpeHET0 MPO(HECCHOHATFHOTO 00pa30BaHUS | Kadenpa texangeckoil MEXaHUKH ¥ KOHCTPYHUPOBAHUS MAIIHH

CrierranbHOCTB: 35.02.16 — DKcIuTyaTanus U peMOHT CETbCKOX03HCTBEHHOW TEXHUKH U 000pYIOBaHUSL

3K3AMEHALIMOHHBIA BUWJIET Ne 4

o JTUCHMIIJINHE «MaTepnaJmBenelme»

1. KpI/ICTaJ'IJ'II/ISaL[I/Iﬂ MCTaJLJIOB. CTpO@HI/Ie CTaJIbHOI'O CJIMTKA.

2. CBepJ’IeHI/IC 1 pacCBEPJIMBAHUEC 3aIOTOBOK.

3. 3apucyiiTe MUKPOCTPYKTYPY OE€JIOTO JOIBTEKTUYECKOTO YyTyHA.

3aB. Kadeapoi: DK3aMeHaTop:

Komecuukos A.C. Munacsaa A.T".




DenepabHOE TOCYAAPCTBEHHOE 0K0ZKeTHOE 00pa3oBaTe/ibHOE YUpekIeHHne BbICIIero 00pa3oBaHust
Bbesaropoackuii rocyiapcrBeHHblii arpapHblii yauBepcuret um. B.S.I'opuna

dakynbTeT cpeaHero npodeccHoHaIbHOr0 00pa3oBaHus | Kadenpa TexHHUECKO# MEXaHUKH M KOHCTPYHPOBAHHS MALIHH

CriermranbHOCTB: 35.02.16 — DKcmTyaTanus U peMOHT CeNbCKOXO03SHCTBEHHOW TEXHUKH U 000PYIOBaHU

3K3AMEHAIIMOHHBIA BUWIET Ne 5

o JTUCHHUIIJINHE «MaTepnaJmBeueﬂne»

1. CniocoGmr HU3MEPECHMA TBEPAOCTH METAJITIOB.

2. ©pesepoBanne. PasHOBHAHOCTH (pe3epHBIX CTAHKOB.

3. Pacum¢pyiite mapku crutaBos: A30; crans 30; Ct.3..

3aB. Kadeapoii: DK3aMeHaTop:
Konecnukos A.C. Munacss AT

®enepanbHOE rOCyIaPCTBEHHOE 0101 KeTHOE 00pa3oBaTeIbHOE YUpPeKIeHHEe BbICIIero 00pa3oBaHust
bearopoackuii rocyiapcrBeHHbli arpapHbiii yausepcurer uMm. B.S.I'opuna

DaxyIbpTET CPeIHETO NMPO(ECCHOHATFHOTO 00pa30BaHUs | Kagenpa TexHnueCKON MEXaHUKHM 1 KOHCTPYUPOBAHUsI MAIlIMH

CneunanbHocTb: 35.02.16 — DKcryartalys ¥ PEMOHT CelIbCKOXO03SICTBEHHON TEXHUKH U 000pYA0BaHUS

9K3AMEHAIIMOHHBIA BWJIET Ne 6

no qucnunanne «MarepuajioBegeHne»

1. Ctpoenue craBoB. CrlaBel — MEXaHHUECKUE CMECH.

2. O6paboTKa 3ar0TOBOK HA CTAHKAX TOKAPHOW TPYTIIIHL.

3. Ha3naubTe pesxum oTxkura crauei 25 u YIA.

3aB. kadenpoii: DK3aMeHaTop:
Konecankos A.C. Mumnacsa AT




DenepabHOE TOCYAAPCTBEHHOE 0K0ZKeTHOE 00pa3oBaTe/ibHOE YUpekIeHHe BbICIIero 00pa3oBaHust
Bbesaropoackuii rocyiapcrBeHHblii arpapHblii yauBepcuret um. B.S1.I'opuna

DakyIbTET CpEeIHETro MPOQeCcCHOHATBHOI0 00pa30BaHUs | Kadenpa TexHuYeCKO# MEXaHUKH M KOHCTPYHPOBAHHS MAIIHH

CriermranmbHOCTB: 35.02.16 — DKcmuTyaTanus U peMOHT CeTbCKOX03IHCTBEHHOW TEXHUKH U 000pyI0BaHUSL

3K3AMEHAIIMOHHBIA BUWIET Ne 7

o JTUCHUIIINHE «MaTepPlaJ’lOBeHeHHe»

1. Ctpoenne cruraBoB. CriaBBI — TBEP/IBIE PaCTBOPHI.

2. O0paboTKa METAJUIOB pe3aHUEM. DIIEMECHTHI PC3aHUs.

3. 3apucyiiTe MEKpOCTPYKTYpY O€JI0r0 3a3BTEKTHIECKOTO YyTyHA.

3aB. Kadeapoi: DK3aMeHaTop:
Konecuukos A.C. MumnacsH AT

®denepanbHOE rOCyJaPCTBEHHOE 0101 KeTHOE 00pa3oBaTeIbHOE YUpPeKIeHHEe BbICIIero 00pa3oBaHust
bearopoackuii rocy1apcrBeHHbI arpapHblii yausepcurer uM. B.S.I'opuna

DakynpTeT cpefHero npodeccuoHanbHOro 00pa3oBaHus | Kadenpa TexHuYecKoi MEXaHUKH M KOHCTPYHPOBAHHS MALIMH

CneunanbHocTh: 35.02.16 — DKcryartalys ¥ PEMOHT CelTbCKOXO035HCTBEHHON TEXHUKH U 000pYA0BaHUS

9K3AMEHAIIMOHHBLINA BWIET Ne 8

no qucnunanne «MartepuajioBegeHne»

1. Crpoenne cmnaBoB. CIuiaBbl —XUMHYECKHE COETUHEHNSI.

2. JledekThl CBapHBIX COCAMHEHUI.

3. 3apucyiite MUKPOCTPYKTYPY I0IBTEKTOUIHOM CTAIIH.

3aB. kadeapoi: DK3aMeHaTop:
Komnecuuxos A.C. Mumnacsa AT




denepabHOE TOCYAAPCTBEHHOE 0K0ZKeTHOE 00pa3oBaTe/ibHOE YUpekIeHHe BbICIIero 00pa3oBaHust
Bbesaropoackuii rocyiapcrBeHHblii arpapHblii yauBepcuret um. B.S.I'opuna

dakynbTeT cpeaHero npodeccHoHaIbHOr0 00pa3oBaHus | Kadenpa TexHHYECKO# MCXaHUKH M KOHCTPYHPOBAHHS MALIHH

CriermranmbHOCTB: 35.02.16 — DKcIuTyaTanus U peMOHT CeTbCKOX03IHCTBEHHOW TEXHUKH U 000pyIOBaHUSL

3K3AMEHAIIMOHHBIA BUWJIET Ne 9

o JTUCHHUIIJINHE «MaTepnaJmBeueﬂne»

1. TIpaBuno ¢a3 I'n66ea.

2. CriocoObI KOHTaKTHOH CBapKH.

3. 3apucyiiTe MEKpOCTPYKTYpY IBTCKTOMIHOM CTAIH.

3aB. kadeapoi: DK3aMeHaTop:
Konecuukos A.C. Mumnacs AT

®eaepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOe 00pa3oBaTe/IbHOE YUpeKIeHne Bbicuiero 00pa3oBaHus
Bearopoackuii rocyaiapcTBeHHblil arpapHblii yausepcurer uM. B.S.I'opuna

DakynbTeT CpeaHEro NpodeccHoHaTbHOI0 00pa3oBaHUs | Kadenpa TexHHYECKOH MEXaHUKH M KOHCTPYHPOBAHHS MAIIHH

CrierranbHOCTB: 35.02.16 — DKcmTyaTanus U peMOHT CeNbCKOXO03SHCTBEHHOM TEXHUKU U 000PYIOBaHUSL

3K3AMEHAIIMOHHBI BUJIET Ne 10

o JTUCHUIIJINHE «MaTepnaJmBenelme»

1. IIpaBuiio OTPE3KOB.

2. CxeMa HHKEKTOPHOM CBAPOYHOI TOPEITKH.

3. Brraeprure nuarpammy coctosiaus Fe-FesC, onummre npeBparieHus 1 MoCTpoHTe KPUBYIO OXJIAKICHUS B MHTEPBAJIE TEMIIepa-
Typ oT 1600 o 0° C mist cinaBa koHueHTpanueit yrinepoga 0,6%. [l 3Toro ke criasa onpeaesuTe Mo NpaBUily OTPE3KOB IpU
temneparypel400° C: mpouieHTHOE coiepkaHue yriiepoaa B ¢a3zax, KOJIMUECTBEHHOE COOTHOIICHHE (as3.

3aB. kadenpoii: DK3aMeHaTop:
Konecankos A.C. MunacsH AT




denepabHOE TOCYAAPCTBEHHOE 0K0ZKeTHOE 00pa3oBaTe/ibHOE YUpekIeHHe BbICIIero 00pa3oBaHust
Bbesaropoackuii rocyaapcrBeHHblii arpapHblii yauBepcuter uM. B.S1.I'opuna

dakynbTeT cpeaHero npodeccHoHaIbHOr0 00pa3oBaHus | Kadenpa TexHHUeCKO# MEXaHUKH M KOHCTPYHPOBAHHS MALIHH

CriermranmbHOCTB: 35.02.16 — DKcIuTyaTanus U peMOHT CeTbCKOX03IHCTBEHHOW TEXHUKH U 000pyIOBaHUSL

3K3AMEHALIIMOHHBIA BWIET Ne 11

o JTUCHHUIIJINHE «MaTepnaJmBeueﬂne»

1. H.C. CIIJIaBOB C HeOFpaHPI‘-IeHHOﬁ PaCTBOPUMOCTBIO B J KUJKOM U TBEPAOM COCTOSIHUAX.

2. I'azoBas capka. OGopynoBaHue.

3. C noMo1Ip10 AUarpaMMbl COCTOSIHUS JKeJIe30-1IEMEHTHUT ONpEeNNuTe TeMIepaTypy HOpManu3aluu, OTXKUTa U 3aKaJIKU JUTsL CTaJIU
Y 12 u onummTe CTPYKTYPY M CBOMCTBA CTaJIM MOCIIE KAXKIOTO BHa TEPMHIECKOH 00paboTKH.

3aB. kadeapoi: DK3aMeHaTop:
Konecuukos A.C. Mumnacs AT

®eaepanbHOe rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTe/IbHOE YUpeKIeHne Bbicuiero 00pa3oBaHusi
Bearopoackuii rocyaiapcTBeHHblil arpapHblii yausepcurter uM. B.S.I'opuna

DakynbTeT CpeqHEro NpodeccHoHaIbHOI0 00pa3oBaHUs | Kadenpa TexHHUeCKO# MEXaHUKH M KOHCTPYHPOBAHHS MAIIHH

CrierranbHOCTB: 35.02.16 — DKcIuTyaTanus U peMOHT CeTbCKOX03IHCTBCHHOW TEXHUKH B 000pYIOBaHUS

3K3AMEHAIIMOHHBI BUJIET Ne 12

o JTUCHMIIJINHE «MaTepnaJmBenelme»

1. H.C. CIIJIAaBOB C OTCYTCTBUEM PACTBOPUMOCTU B TBEPJAOM COCTOSIHUU U C 3BTEKTHUKOM.

2. ABTOMaTHYECKasl yroBas CBapKa o cjaoeM Quiroca.

3. Brraeprure nuarpammy coctosiuus Fe-FesC u onpenenuTe 1o npaBuily OTPE3KOB IS CIUIaBa KOHIEHTpamuei yrnepona 1,6%
npu Temiepatypel250° C: mporeHTHOe coaepkaHue yriaepoaa B pa3ax, KOIHMIECTBEHHOE COOTHOIICHUE (a3.

3aB. kadeapoii: DK3aMeHaTop:
Konecuukos A.C. MumnacsiH A.T.




denepabHOE TOCYAAPCTBEHHOE 0K0ZKeTHOE 00pa3oBaTe/ibHOE YUpekIeHHe BbICIIero 00pa3oBaHust
bearopoackuii rocyiapcrBeHHbI arpapHblii yanusepcurer um. B.S1.I'opuna

dakynbTeT cpeaHero npodeccHoHaIbHOr0 00pa3oBaHus | Kadenpa TexHHYECKO# MEXaHUKH M KOHCTPYHPOBAHHS MALIHH

CriermranmbHOCTB: 35.02.16 — DKcIuTyaTanus U peMOHT CeTbCKOX03IHCTBEHHOW TEXHUKH U 000pyIOBaHUSL

3K3AMEHALIIMOHHBIA BWJIET Ne 13

o JTUCHHUIIJINHE «MaTepnaJmBeueﬂne»

1. H.C. CIIJIaBOB C OFpaHquHHOﬁ PaCTBOPHUMOCTBIO B TBEPAOM COCTOSIHUU U C 3BTEKTHKOM.

2. HonyquI/Ie HCPA3bCMHBIX coequHeHUM. Buabl CBAapHbLIX IIBOB.

3. Pacumpyiite mapku cmasos: P6MS; J170; Cr.4.

3aB. Kadeapoi: DK3aMeHaTop:
Konecnukos A.C. Munacss AT

®enepanbHOE rOCyJaPCTBEHHOE 0101 KeTHOE 00pa3oBaTeIbHOE YUpPeKIeHHe BbICIIero 00pa3oBaHust
bearopoackuii rocyiapcrBeHHblil arpapHbiii yausepcurer uM. B.S.I'opuna

DakynpTeT cpefHero npodeccuoHanbHOro 00pa3oBaHus | Kadenpa TexHuYecKoi MEXaHUKH M KOHCTPYHPOBAHHS MALIMH

CneunanbHocTb: 35.02.16 — DKcryaralys ¥ PEMOHT CelIbCKOXO03SHCTBEHHON TEXHUKH U 000pYA0BaHUS

3K3AMEHAIIMOHHBIA BWJIET Ne 14

no qucnunanne «MartepuajioBeaeHne»

1./1.c. crimaBoB, 00pa3yOMNX XUMHIECKOE COSANHEHHE.

2. Knaccuguxkanus cnoco6oB CBapKH.

3. Berueprure nuarpammy coctosinusi Fe-FesC, onumimre npeBpaiiieHus U MoCTPOUTE KPUBYIO OXJIAXKICHUS B MHTEpBaJIE TEMIIepa-
Typ ot 1600 mo 0° C myis crimaBa KOHIEHTpanuen yraepoaa 5,0%. i 3Toro xe crjiaBa ONpeaeauTe 1o NpaBruily OTPE3KOB MPH
temneparypel200° C: mpolieHTHOe coliepikaHue yriepoia B (azax, KOTUIeCTBEHHOE COOTHOIIEHHE (a3.

3aB. kadenpoii: DK3aMeHaTop:
Konecankos A.C. Mumnacsa AT




DenepabHOE TOCYAAPCTBEHHOE 0K0ZKeTHOE 00pa3oBaTe/ibHOE YUpekIeHHe BbICIIero 00pa3oBaHust
Bbesaropoackuii rocyiapcrBeHHblii arpapHblii yauBepcuret um. B.S1.I'opuna

DakyIbTET CpEeIHETro MPOQeCcCHOHATBHOI0 00pa30BaHUs | Kadenpa TexHuYeCKO# MEXaHUKH M KOHCTPYHPOBAHHS MAIIHH

CriermranmbHOCTB: 35.02.16 — DKcmuTyaTanus U peMOHT CeTbCKOX03IHCTBEHHOW TEXHUKH U 000pyI0BaHUSL

3K3AMEHALIIMOHHBIA BWIET Ne 15

o JTUCHUIIINHE «MaTepPlaJ’lOBeHeHHe»

1. JI.c. cmaBOB ¢ OTpaHMYEHHON PAacTBOPUMOCTHIO B TBEPJOM COCTOSIHUH U C IEPUTEKTHKOM.

2. Dnexrpoayrosas ceapka. OG0pyIOBaHHE.

3. 3apucyiite MUKPOCTPYKTYPY JOIBTCKTOUTHOM CTAIH.

3aB. kadenpoii: DK3aMeHaTop:
Konecuuxos A.C. Munacsa A.T.

®eaepanbHOe rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTe/IbHOE YUpeKIeHne Bbicuero 00pa3oBaHusi
Bearopoackuii rocyaiapcTBeHHblil arpapHblii yausepcurter uM. B.S.I'opuna

DakynpTeT CpeqHEro NpodeccHoHaIbHOr0 00pa3oBaHUs | Kadenpa TexHHUeCKO# MEXaHUKH M KOHCTPYHPOBAHHS MAIIHH

CrierranbHOCTB: 35.02.16 — DKcIuTyaTanus U peMOHT CeTbCKOX03IHCTBCHHOW TEXHUKH B 000pYyI0BaHUS

3K3AMEHAIIMOHHBI BUJIET Ne 16

o JTUCHMIIJINHE «MaTepnaJmBe)lelme»

1. CBs13p MeXly CBOHCTBAMH M TUIIOM JIarpaMMBbI cOCTOSIHUS 110 KypHakoBy.

2. XOJ’IOI[HO-J'II/ICTOBaSI mTaMIIOBKa.

3. Beraeprure nuarpammy cocrosiaus Fe-FesC, onummre npeBparieHus 1 MoCTpoTe KPUBYIO OXJIAKICHUS B MHTEpBaJle TEMIIepa-
Typ oT 1600 o 0° C mst cinaBa KoHIEHTpanuei yraepona 5,3%. st 3Toro e ciaaBa ONpeneInTe 10 NPaBUIy OTPE3KOB MIPH
temneparype 1200° C: mpolieHTHOE coepKaHKe yriiepoaa B asax, KOJIMYSCTBEHHOE COOTHOIICHHE (a3.

3aB. kadenpoii: DK3aMeHaTop:
Konecankos A.C. Mumnacs AT

10




denepabHOE TOCYAAPCTBEHHOE 0K0ZKeTHOE 00pa3oBaTe/ibHOE YUpekIeHHe BbICIIero 00pa3oBaHust
Bbesaropoackuii rocyiapcrBeHHblii arpapHblii yauBepcuret um. B.S.I'opuna

| Kadenpa TexHHYECKO# MCXaHUKH M KOHCTPYHPOBAHHS MALIHH

CriermranmbHOCTB: 35.02.16 — DKcIuTyaTanus U peMOHT CeTbCKOX03IHCTBEHHOW TEXHUKH U 000pyIOBaHUSL

3K3AMEHALIIMOHHBIA BWIET Ne 17

o JTUCHHUIIJINHE «MaTepnaJmBeueﬂne»

1. OcHOBHBIE BHABI TEPMUYECKOH 0OpaOOTKH CTajel.

2. CBoOoHas KOBKA: OCHOBHBIC OIIEPAITiH, NPHMEHsIEMbIE HHCTPYMEHTHI, 000pYIOBaHHE.

3. Pacumpyiite mapku crmmaBoB: Y13A, 12XH3A, CU24.

3aB. kadeapoi: DK3aMeHaTop:
Konecuukos A.C. MumnacsiH AT

®eaepanbHOe rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTe/IbHOE YUpeKIeHne Bbiciero 00pa3oBaHusi
Bearopoackuii rocyiapcTBeHHblil arpapHblii yausepcurter uM. B.S.I'opuna

DakynbTeT CpeaHEro NpodeccHoHaIbHOI0 00pa3oBaHUs | Kadenpa TexHHYECKO# MEXaHUKH M KOHCTPYHPOBAHHS MAIIMH

CrrermranbHOCTB: 35.02.16 — DKcIuTyaTanus U peMOHT CeTbCKOX03IHCTBEHHOW TEXHUKH U 000pYyI0BaHUSL

3K3AMEHAIIMOHHBIA BWJIET Ne 18

o JTUCHUIIJINHE «MaTepnaJmBenelme»

1. Knaccndukanust 1 MapKupoBKa JIETUPOBAHHBIX CTAJICH.

2. CymHocTb 00beMHOi1 mTamnoBku. OOOpyIOBaHUE U HHCTPYMEHT, MPUMEHsEMbIE PU 00BEMHOMN HITAMIOBKE.

3. . Pacumdpyiire mapku crraBos: LIX15, 30XI'CHA, BY 80.

3aB. kadenpoii: DK3aMeHaTop:
Konecankos A.C. Mumnacs AT
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denepabHOE TOCYAAPCTBEHHOE 0K0ZKeTHOE 00pa3oBaTe/ibHOE YUpekIeHHe BbICIIero 00pa3oBaHust
Bbesaropoackuii rocyiapcrBeHHblii arpapHblii yauBepcuret um. B.S.I'opuna

dakynbTeT cpeaHero npodeccHoHaIbHOr0 00pa3oBaHus | Kadenpa TexHHYECKO# MCXaHUKH M KOHCTPYHPOBAHHS MALIHH

CriermranmbHOCTB: 35.02.16 — DKcIuTyaTanus U peMOHT CeTbCKOX03IHCTBEHHOW TEXHUKH U 000pyIOBaHUSL

3K3AMEHALIIMOHHBIA BWIET Ne 19

o JTUCHHUIIJINHE «MaTepnaJmBeueﬂne»

1. Knaccudukanust 1 MapKupoBKa yriepoJUCThIX CTalIeH.

2. Bomouenne. O0opymoBaHue IS BOJIOYCHHS.

3. Ha3HaubTe pe:xuM OKOHYATEIBHOM TepMUYECKOI 00pabOTKH HHCTPYMEHTA U3 CTaIH Y 9.

3aB. kadeapoi: DK3aMeHaTop:
Konecuukos A.C. MumnacsH AT

®eaepanbHOe rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTe/IbHOE YUpeKIeHne Bbicuiero 00pa3oBaHusi
Bearopoackuii rocyaiapcTBeHHblil arpapHblii yausepcurer uM. B.S.I'opuna

DakynbTeT CpeaHEro NpodeccHoHaTbHOI0 00pa3oBaHUs | Kadenpa TexHHUECKO# MEXaHUKH M KOHCTPYHPOBAHHS MAIIMH

CrierranbHOCTB: 35.02.16 — DKcmuTyaTanus U peMOHT CeTbCKOXO03IHCTBCHHOW TEXHUKH U 000pYIOBaHUSL

3K3AMEHAIIMOHHBI BUJIET Ne 20

o JTUCHUIIJINHE «MaTepnaJmBenelme»

1. YyryHsl: cTpyKTYypa, CBOICTBA N MapKHPOBKA.

2. Capka. CyniHocTs 1 Kinaccu(uKanus OCHOBHBIX BHJIOB CBAPKH.

3. Berueprure nuarpammy coctosinusi Fe-FesC, onumimre npeBparieHus U MoCTPOUTe KPUBYIO OXJIAXKICHUS B MHTEpBaJIE TeMIIepa-
Typ oT 1600 1o 0° C ms crimaBa KoHIeHTpanuei yraepoaa 0,7%. s 3Toro ke criaBa onpeeNnuTe 1Mo NpaBUily OTPE3KOB MPH
temneparypel450° C: mpolieHTHOe coliepikaHre yriepojia B (azax, KOTUIeCTBEHHOE COOTHOIIEHHE (a3.

3aB. kadeapoi: DK3aMeHaTop:
Konecnuxos A.C. MumnacsiH A.T.
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DenepabHOE TOCYAAPCTBEHHOE OK/I:KeTHOE 00pa3oBaTe/ibHOE YUpekIeHHe BbICIIero 00pa3oBaHust
Bbesaropoackuii rocyiapcrBeHHblii arpapHblii yauBepcuret um. B.S.I'opuna

dakynbTeT cpeaHero npodeccHoHaIbHOr0 00pa3oBaHus | Kadenpa TexHHUECKO# MEXaHUKH M KOHCTPYHPOBAHHS MALIHH

CriertmanbHOCTB: 35.02.16 — DKcIuTyaTanus U peMOHT CeTbCKOX03IHCTBEHHOW TEXHUKH U 000pYyI0BaHUSL

3K3AMEHALIIMOHHBIA BWIET Ne 21

o JTUCHHUIIJINHE «MaTepnaJmBeueﬂne»

1. HI/Ial"paMMI)I COCTOSHUS KEJIC30YTITICPOAUCTBIX CILUIABOB.

2. [TousTHE O CBApPOYHOM AyTe U ee cBorcTBaX. CIOCOOBI AIIEKTPOAYTOBON CBAPKH.

3. HazHaubTe pexxuM TepMHUYECKOi 00pabOTKU NPYKHUH U3 CTAIH 85.

3aB. kadeapoi: DK3aMeHaTop:
Konecuukos A.C. Mumnacs AT

®eaepanbHOe rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTe/IbHOE YUpeKIeHne Bbicuiero 00pa3oBaHust
Bearopoackuii rocyaiapcTBeHHblil arpapHblii yausepcurer uM. B.S.I'opuna

DakynbTeT CpeaHEro NpodeccHoHaTbHOI0 00pa3oBaHUs | Kadenpa TexHHYECKOH MEXaHUKH M KOHCTPYHPOBAHHS MAIIHH

CrierranmbHOCTB: 35.02.16 — DKcmuTyaTanus U peMOHT CETbCKOX03IHCTBCHHOW TEXHUKU B 000pYyIOBaHUSL

3K3AMEHAIIMOHHBI BUJIET Ne 22

o JTUCHUIIJINHE «MaTepnaJmBenelme»

1. HCcTpyMEHTabHBIE JIETUPOBAHHBIE CTANH.

2. IlpeccoBanue. Buzpl nmpeccoBanusi.

3. Pacumpyiite mapku cmiasos: KU37-12, 5XT'M, All.

3aB. kadenpoii: DK3aMeHaTop:
Konecankos A.C. Mumnacs AT

13




DenepabHOE TOCYAAPCTBEHHOE 0K0ZKeTHOE 00pa3oBaTe/ibHOE YUpexkIeHHne BbICIIero 00pa3oBaHus
Bbesaropoackuii rocyiapcrBeHHblii arpapHblii yauBepcuret um. B.S.I'opuna

dakynbTeT cpeaHero npodeccHoHaIbHOr0 00pa3oBaHus | Kadenpa TexHHUECKO# MEXaHUKH M KOHCTPYHPOBAHHS MALIHH

CriermranbHOCTB: 35.02.16 — DKcmTyaTanus U peMOHT CeNbCKOXO03SHCTBEHHONW TEXHUKH U 000pyIOBaHUSL

3K3AMEHALIIMOHHBIA BWIET Ne 23

o JTUCHHUIIJINHE «MaTepnaJmBeueﬂne»

1. AJTIOMUHHIA U €TO CILIABEL

2. Py4Hast 3JIeKTpOyroBasi CBapKa: CyIIHOCTb, 000py10BaHHe. BBl CBApHBIX COETMHEHHI U IIBOB.

3. Ha3nausTe pesxum TepMuaeckoii 0opadotku BanoB u3 craiu 40.

3aB. Kadeapoi: DK3aMeHaTop:
Konecuukos A.C. MumnacsH AT

®denepanbHOE rOCyJapCTBEHHOE 0101 KeTHOE 00pa3oBaTeIbHOE YUpPeKIeHNe BbICIIero 00pa3oBaHust
bearopoackuii rocy1apcrBeHHbI arpapHblii yausepcurer uM. B.S.I'opuna

DakynpTeT cpefHero npodeccuoHanbHOro 06pa3oBaHus | Kadenpa TexHuuecKoii MEXaHUKH M KOHCTPYHPOBAHHS MALIMH

CneunanbHocTh: 35.02.16 — DKcrmtyartalys ¥ pEMOHT CelIbCKOXO035HCTBEHHON TEXHUKH U 000pYI0BaHHs

3K3AMEHAIIMOHHBIA BWJIET Ne 24

no qucnunanne «MartepuajioBegeHne»

1. III/Ial"paMMa COCTOSAAHUSA I CIUTaBOB, KOMIIOHCHTBI KOTOPBIX OIrPaHUYCHHO PACTBOPHUMBI B TBEPAOM COCTOSIHUU.

2. ABTOMaTHYeCKas CBapKa ImoJ ciioeM (uIroca: CYIIHOCTh, 0COOCHHOCTH CBApKH, MPUMEHSIEMOe 000pyI0BaHHUE.

3. Pacummpyiite mapku cmasos: CtSI'nic, 40XH2MA, BpOLIC 5-5-5.

3aB. kadeapoi: DK3aMeHaTop:
Komnecuuxos A.C. Mumnacs AT
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DenepabHOE TOCYAAPCTBEHHOE OK/I:KeTHOE 00pa3oBaTe/ibHOE YUpekIeHHe BbICIIero 00pa3zoBaHusi
Bbesaropoackuii rocyiapcrBeHHblii arpapHblii yauBepcuret um. B.S.I'opuna

dakynbTeT cpeaHero npodeccHoHaIbHOr0 00pa3oBaHus | Kadenpa TexHHUECKO# MEXaHUKH M KOHCTPYHPOBAHHS MALIHH

CriertmanbHOCTB: 35.02.16 — DKCIuTyaTanus U peMOHT CeTbCKOX03IHCTBEHHOW TEXHUKH U 000pyIOBaHUSL

3K3AMEHALIIMOHHBIA BUWIET Ne 25

o JTUCHHUIIJINHE «MaTepnaJmBeueﬂne»

1. HI/Ial"paMMa COCTOSIHUA I CIUTaBOB, KOMIIOHCHTBI KOTOPBIX HCOTPAHUYCHHO paCTBOPUMBI B TBEPAOM COCTOSIHUU.

2. IIpoxkaTtxa. I[TpomyKitust MpOKaTHOTO TPOU3BOACTBA.

3. Pacumpyiire mapku cmasos: BU100, 40XH, BpAXKMr 10-3-1,5.

3aB. kadeapoi: DK3aMeHaTop:
Konecuukos A.C. MumnacsiH AT

®denepanbHOE rOCyJaPCTBEHHOE 0101 KeTHOE 00pa3oBaTeIbHOE YUpPeKIeHHEe BbICIIero 00pa3oBaHust
bearopoackuii rocy1apcrBeHHbI arpapHblii yausepcurer uM. B.S.I'opuna

DakynpTeT cpefHero npodeccuoHanbHOro 06pa3oBaHus | Kadenpa TexHuYeCKO# MEXaHUKH M KOHCTPYHPOBAHHs MALIMH

CrneunanbHocTh: 35.02.16 — DKcrtyaralys ¥ pEMOHT CelTbCKOXO035CTBEHHON TEXHUKH U 000pYA0BaHUS

3K3AMEHAIIMOHHBI BUJIET Ne 26

no qucnunanne «MartepuajioBeaeHne»

1. I[HarpaMMa COCTOSIHUA U CIUTaBOB, KOMIIOHCHTBI KOTOPBIX HEPACTBOPUMBI B TBEPJIOM COCTOSTHUU. HpaBI/IJ'IO OTPC3KOB.

2. JInThe M0 BELIILIABISEMBIM MOACIIAM.

3. Ha3HaubTe peskuM OT)KUTA M HOpMaITU3aIuy Ut ctaimn Y 10A.

3aB. kadeapoi: DK3aMeHaTop:
Konecuukos A.C. MumnacsiH A.T.
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denepabHOE TOCYAAPCTBEHHOE 0K0ZKeTHOE 00pa3oBaTe/ibHOE YUpekIeHHe BbICIIero 00pa3oBaHust
Bbesaropoackuii rocyiapcrBeHHblii arpapHblii yauBepcuret um. B.S.I'opuna

dakynbTeT cpeaHero npodeccHoHaIbHOr0 00pa3oBaHus | Kadenpa TexHHYECKO# MCXaHUKH M KOHCTPYHPOBAHHS MALIHH

CriermranmbHOCTB: 35.02.16 — DKcIuTyaTanus U peMOHT CeTbCKOX03IHCTBEHHOW TEXHUKH U 000pyIOBaHUSL

3K3AMEHALIIMOHHBIA BUWIET Ne 27

o JTUCHHUIIJINHE «MaTepnaJmBeueﬂne»

1. Orxuwr | pona.

2. JIuTbe B KOKHUIIb.

3. 3apucyiiTe MEKPOCTPYKTYPY IBTCKTHYECKOTO OEJIOT0 YyryHa.

3aB. Kadeapoi: DK3aMeHaTop:
Konecuukos A.C. MumnacsH AT

®enepanbHOE rOCyIaPCTBEHHOE 0101 KeTHOE 00pa3oBaTeIbHOE YUpPeKIeHNEe BbICIIero 00pa3oBaHus
bearopoackuii rocy1apcrBeHHbI arpapHblii yausepcurer uM. B.S.I'opuna

DakyIbTET CpeqHEro NpoQeccHOHaTbHOI0 00pa3oBaHUs | Kadenpa TexHHYECKOH MEXaHUKH ¥ KOHCTPYHPOBAHHS MAIIHH

CneunanbHocThb: 35.02.16 — DKcrmtyaralys ¥ pEMOHT CelIbCKOXO035HCTBEHHON TEXHUKHU U 000pyJ0BaHHS

3K3AMEHAIIMOHHBIA BWJIET Ne 28

o JTUCHUIIJINHE «MaTepnaJmBenelme»

1. CTpOCHI/Ie METAUIMYECKUX CIIaBOB. OCHOBHBIE MOHATHS O METAJINYECKUX CIUIaBax: CHUCTCMBI, (ba31)1 KOMIIOHCHTBI, TBEPJBIC pac-
TBOPBI, XUMUYCCKUEC COCANHCHUA, MEXAHUYECKUE CMECH.

2. I'azoBas cBapka. O0opynoBaHHE.

3. HazHaubTe pexuM oTxura crajien 65 u 85.

3aB. kadenpoii: DK3aMeHaTop:
Konecankos A.C. Mumnacs AT
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DenepabHOE TOCYAAPCTBEHHOE OK/IZKEeTHOE 00pa3oBaTe/ibHOE YUpekIeHHe BbICIIero 00pa3oBaHust
Bbesaropoackuii rocyiapcrBeHHblii arpapHblii yauBepcuret um. B.S.I'opuna

dakynbTeT cpeaHero npodeccHoHaIbHOr0 00pa3oBaHus | Kadenpa TexHHUECKO# MEXaHUKH M KOHCTPYHPOBAHHS MALIHH

CriermranmbHOCTB: 35.02.16 — DKcIuTyaTanus U peMOHT CeTbCKOX03IHCTBEHHOW TEXHUKH U 000pyIOBaHUSL

3K3AMEHALIMOHHBIA BUJIET Ne 29

o JTUCHHUIIJINHE «MaTepnaJmBeueﬂne»

1. Menp u ee CIUIaBEI.

2. JIuTelinple CBOMCTBA CIIJIABOB.

3. Hcrnomp3yst quarpaMMy COCTOSIHUS JKEJIE30-IIEMEHTHUT, YKQKUTE TEMIIEPAaTypy 3aKaJKi cTaau Y 13, ONuImTe MpouCcXoAsIIue B
MpoLecce 3aKATKH MPEBPAICHHS U MOITy4aeMyt0 CTPYKTYpY.

3aB. Kadeapoi: DK3aMeHaTop:
Konecuukos A.C. MumnacsH AT

®eaepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOe 00pa3oBaTe/IbHOE YUpeKIeHne Bbiciero 00pa3oBaHusi
Bearopoackuii rocyaiapcrBeHHblil arpapHblii yauBepcurter uM. B.S.I'opuna

DakynbTeT CpeaHEro NpodeccHoHaIbHOI0 00pa3oBaHUs | Kadenpa TexHHUECKO# MEXaHUKH M KOHCTPYHPOBAHHS MAIIHH

CriermranmbHOCTB: 35.02.16 — DKcmuTyaTanus U peMOHT CeTbCKOXO03IHCTBCHHOW TEXHUKH U 000pYyIOBaHUSL

3K3AMEHALIMOHHBIA BWJIET Ne 30

o JTUCHUIIJINHE «MaTepnaJmBenelme»

1. Tepmuueckast 00paboTKa HHCTPYMEHTA U3 YIJICPOANCTOMN CTaIIH.

2. CyH.lHOCTB 1 CXEMbI OCHOBHEIX METOJ10B O6pa6OTKI/I MCTaJUIOB PE3aHUCM.

3.Pacim¢pyiite mapku crmaBos: POMSKS, KU33-6, JIA 77-2.

3aB. kadeapoi: DK3aMeHaTop:
Konecuukos A.C. MumnacsH A.T.

Kpurtepun onenkn:

- OICHKA KOTJIMYHO» BBICTABJACTCH CTYACHTY, €CJIN OH ITPAaBHUJIBHO OTBETUJI HAa BCE BOIIPOCHI U
pen npaktuueckoe 3ananue Ne3d. [Ipu oTBeTax Ha BONPOCH MPOAEMOHCTPUPOBAI BIIaJIEHUE MaTepHa-
JIOM 10 OCHOBHOM U JTIOMTOJTHUTEIBHOW JTUTEpaTypeE.

- OLIEHKA «XOPOII0» BbICTABJIACTCH CTYAEHTY, €CJIM OH MPABWIBHO OTBETHJI HA OJUH BONPOC U
permt npaktudeckoe 3amanue Ne3. [Ipu oTBeTax Ha BOIMPOCH MPOJAEMOHCTPUPOBAN BIIaJIeHUE MaTepHa-
JIOM TI0 OCHOBHOM JIUTEpaType.

- OLlEHKA «yJ0BJIETBOPUTEJbHO» BBICTABJSACTCH CTYIEHTY, €CJIM OH MPAaBWIbHO OTBETHJ Ha
JIBa TEOPETUYECKUX BOIMPOCA, HO HE PEIIMII MPAKTAYECKOE 3a1anue Ne3.
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- OIIEHKA «HEY/I0BJIETBOPUTEIHLHO0» BbICTABJISIETCS] CTYAEHTY, €CJIM OH Jajl HEMOJIHBIC OTBETHI
Ha TEOPETUYECKHE BOMPOCHI M HE pemmi npaktudeckoe 3amanue Ne3. [Ipum oTBeTax Ha BOIpPOC MpoJe-
MOHCTPUPOBAJI BJIaICHUC MATCPUAJTIOM 110 OCHOBHOH U I[OHOHHHTCHBHOﬁ JIMTCpaType.

2.2 IlepeyeHb BONMPOCOB /1Jisl OLEHKH Pe3yJIbTATOB BbINOJIHEHHS
NMPAKTHYeCKUX padoT

denepanbHOE TOCYAAPCTBEHHOE OI0PKETHOE 00Pa30BaTEIbHOE YUPEIKACHUE
BbICLIEr0 00pa30BaHuUs
«benaropoIckuil rocy1apCTBEHHbIN arpapHblil yHuBepcuteT uM.B.S1.I opuna»

Kadenpa rexandeckoii MEXaHUKH U KOHCTPYHPOBAHWS MAITUH

BOHpOCLI AJIA 3aIHUTHI MPAKTUYIECKUX paﬁ()T

10 JUCHUIUIMHE MaTepuaioBe/IcHUE
(HaMMEeHOBaHKE AUCIUTLTHHBI )

Pa3nes 1 TexHo0russ KOHCTPYKIIMOHHBIX MATEPHAJIOB

Tema 1.1 JIuteitHoe MPOU3BOJCTBO

1. B uem 3axirodaeTcsi CyIIHOCTb JIMTEHHOTO MPOU3BO/ICTBA, M KAKOBO €ro 3HaueHue?

2. Kakumu cBoiicTBaMU JOJKHBI 00J1a/1aTh METAJIBl U CILIaBbl, IPUMEHSIEMbIE [T IPOU3BOJICTBA
OTJIMBOK?

3. 13 xakux MaTepualioB U3rOTaBIUBAIOT JUTEHHBIE POPMBI?

4. I3 xakux onepauuii COCTOUT IPOU3BOJICTBO OTJIIMBOK?

5. Kak yctpoena Barpanka?

6. [Tepeuncnute BO3MOXKHBIE IEPEKTHI OTIMBOK, OOBSCHUTE MPUYNHBI BOSHUKHOBEHUS Je(EKTOB
U CTIOCOOBI MX MPEAYNPEXICHHUS U UCTIPABIICHUSL.

7. PacckaxuTe 0 MpOM3BOCTBE OTJIMBOK B METAININYECKUX (popmax.

8. KakoBsl nmpeumyIiecTBa 3Toro cnocoba?

9. Uto Takoe nieHTpodexHoe uThe? I KaKuX CrocoO0B MPUMEHSIFOT TaHHBIH CITOCO0?

10. Yro Takoe nperusuonHoe nuthe? Kak 1 11 Kakux 1enei ero BhIMOIHSIOT?

11. PacckaxkuTe 0 MOJy4E€HUHU OTIMBOK C IIOMOIIBI0 000JI0YKOBBIX (OPM.

12. B yem 3axmrouaeTcs NPUHLKI HOJTYYEHUS JIUThS MO BhIIABIsIeMbIM MozesiM? Kak 3ToT npo-
LI€CC BBINOJIHSAETCS?

Tema 1.2 O6paboTka METaJUIOB 1aBJICHUEM

1. CymHOCTh ¥ BUABI 00PAOOTKH METAIIIOB JaBJICHUEM.

2. B ueM paznuuue Mexay ynpyrou u miactuueckon aedopmarueii?

3. Kak n3MeHSI0TCs CTPYKTYpa M CBOWCTBA METAJUIOB B PE3YJIbTaTe XOJIOAHON 00pabOTKM /aBie-
Huem?

4. Ot xakux (pakTOpOB 3aBUCUT CKOPOCTh HarpeBa Merasuia oJi o0paboTKy JaBieHUEM?

5. Kakue meun M sneKTpoHarpeBarelibHbIe YCTPOHCTBA MPUMEHSIOTCS MPH ropsiuell o0paboTke
JlaBJIeHuEM?

6. B uem 3akirodaeTcs CynIHOCTb Mpolecca mpokaTa MeTasuia?

7. HazHaueHue 1 BUJIbI TPOKATHBIX BaJIKOB.

8. Ilo kakuM IpU3HAKaM M KaK KJIACCU(PHULIUPYIOTCS MPOKATHBIE CTaHbI?

9. YTo OTHOCHTCS K MPOIYKIIUHU TIPOKATHOTO MTPOU3BOICTBA?

10. Yro Takoe BOJIOUEHHE, KAK OHO BBITIOIHIETCS?
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11. Yro Ha3bpIBaeTCs MPECCOBAHUEM M KAKUMU METOJJAMHU OHO OCYILLECTBIISIETCS?

12. Kakue cymiecTByl0T KOBOUYHBIE ONEPALMU U B YEM UX CYIIHOCThH?

13. YUro Ha3wiBaeTcs mrammnoBkoii? Ha kakue BUIbI OHA MTOApasiensieTcs?

14. B yem npeumyiiectBa o0beMHON mTaMoBku? [louemy oHa He HaXOIUT MPUMEHEHHUE B €/1U-
HUYHOM IIPOU3BOACTBE?

15. Kakue CymecTByIOT Onepaniy X010 JHOH MTaMIOBKU? B 4eM X CyIIHOCTh M Ha3HAYCHHUE?
16. YUem oTnimyaercs paboTa MosoTa ot mpecca’?

Tema 1.3 CBapouHO€ TPOU3BOJICTBO

. Kakoe 3Hauenue umeer cBapka B TEXHUKE?

. UTo moHuMaeTcs 1oj CBapHbIM COEIMHEHUEM U 110 CBAPHBIM IIBOM?

. Ilo KakuM OCHOBHBIM NPHU3HAKAM CBapKa KiacCupuuupyercs?

. Uro npeacraBisieT co00i dneKTprudecKas ayra?

. Kakue ncrounuku Toka mpuMEHSI0TCS PU TyroBOil cBapke?

. Kakue a1exTpoipl mpUMEeHSI0TCs MIPH IyTOBOM CBapKe U AJisl 4ero?

. Kak BpIOMpaIOT pexuM pyqHOl AyroBOM CBapKu?

. B yem cymHocTh nporiecca aBToMaTuuecKoil cBapku 1noj Qirocom?

. Kakue npouiecchbl npoTekaroT npu 3JEKTPOLUIAKOBOM CBapKe?

10. B ueM cymHOCTH Mpoliecca, JOCTOMHCTBA B 00J71acTh MPUMEHEHUS! OCHOBHBIX CIIOCOOOB AYro-
BOI1 CBapKH B CpeJie 3alUTHBIX ra30B?

11. Ha xakoM MpHUHIIMIIE OCHOBaHA KOHTAKTHAas 3JIEKTpOCBapKka’?

12. B yeM CyIIHOCTB IpOIEcca U BHIOB CTHIKOBOM CBAapKH?

13. B uem paznuune MeXIy POIUKOBON U TOUEUHOM CBapKOM?

14. Kakue roproune ra3pl IpUMEHSIIOTCS /17151 Ta30BOM CBapKU U UX Ha3HaueHue?

15. Kakue ObIBaOT BU/BI ALIETHIIEHOKUCIOPOIHOTO MIaMeHu?

16. Kakoe ob6opynoBaH#e MpUMEHSIETCS IPU Ta30BOM cBapke?

17. Kakue cymiecTByroT CIIoCOOBI CBAPKU CEPOTO UyryHa?

18. OcoOeHHOCTH CBapKH IBETHBIX METAIIIIOB.

19. Kakue cymiecTBytoT HOBbIE METO/IbI CBApKH?

20. Kakwue ObIBaIOT 1e()eKThI CBAPHBIX COSAWHEHHIA U CIIOCOOBI KOHTPOJIS Ka4eCcTBa CBApKU?
Tema 1.4 O6paboTKka METANIOB PE3aHHEM

. B ueM cymHocTh 00pabOTKH METAIIIIOB pe3aHueM?

. Kakumu crioco6amu MOHO U3 3aTOTOBKH MOJTYYUTh HYKHYIO 1€Tallb?

. CoueraHune Kakux ABM)KEHUN 00ecrieurBaeT OCYIIeCTBIEHUE Ipoliecca pe3anus?
. Kakue saBns10TCS OCHOBHBIMHM MeTOJJaMHU 00paOOTKU JaBieHHeM?

. 3 xakux yacTeit 1 JIEeMEHTOB COCTOUT TOKAPHBIN pe3ert?

. UTo sIByIleTCSA TEOMETPUUECKUMU NTapaMETPAMHU PEKYILENH YacTH TOKapHOTO pe3na?
. Uro siBisieTcs mapaMeTpamu pexuma pe3aHus?

. Kakue cymecTByrOT TUIIBI CTPYKKH?

9. Kak onpenenuTs cujia ¥ CKOPOCTh Pe3aHust Mpy ToueHue?

10. Kakne MaTeprany NpUMEHSIOTCS AJI U3TOTOBICHUS PEXYIIUX UHCTPYMEHTOB?
11. Kak kiaccuuuupyoT MeTaJIIOpeXyIIre CTaHKA?

Pazgen 2 CtpoeHue u cBolicTBAa MaTepHaJIOB

Tema 2.1 CtpoeHre U CBOWCTBA METAJUIOB M CIUIABOB

. Kakne marepuasnsl OTHOCATCS K KOHCTPYKIIMOHHBIM?

. UTto Takoe s1eMeHTapHas KpUCTaUINYECKas permerka?

. Kakue THmbI KpucTayuIM4eckux perieTok Hanboiee XapakTepHbI ISl METaJllIoB?

. KakoBbl xapakTepHble CBOWCTBAa METAJIJIOB U YEM OHU OTIPEAETSIOTCSA?

. Kakue cBolicTBa OTHOCATCS] K MEXaHUYECKUM?

. Kakue cBoiicTBa 0OTHOCSTCS K U3NYECKUM?

. Kakue cBolicTBa OTHOCATCS K XMMUUYECKUM?

. Kaxue cBoiicTBa OTHOCSTCS K TEXHOJIOTHYECKUM?

. Kakue cBolicTBa OTHOCATCS K 3KCIUTyaTallMOHHBIM?

OCoOoO~NO O WDN P
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10. Yro Takoe TemIoCcTONKOCTh?

11. Yto Takoe aHU30TpONHs?

12. Yto Takoe momuMopdusM (amoTporus)?

Tema 2.2 CrimaBbl Ha OCHOBE JKeJie3a

1. Yro Takoe ¢eppuT, ayCTCHUT, IEPIUT, HIEMEHTHUT U JIeeOypuT?

2. Kakwue npeBpaiieHus MpOUCXOIAT B CIJIaBax NpH Temreparypax A1, Az, As, Ag, Acm?

3. TloctpouTts ¢ momorIIsio mpasmwia Ga3 KpuByro oxnaxaeHus st cranu ¢ 0,8%C u st ayryHa
c 4,3%C.

KaxoBbI CTpyKTypa 1 CBOWCTBAa TEXHUUYECKOTO JKE€JI€3a, CTAIM U O€JI0ro uyryHa?

Kak xnaccupuuupyror 1o cTpykType cTaiu U Oelble YyryHbl?

B kakux yciioBusiX BBIIEJISIOTCS IEPBUYHBIN, BTOPUYHBIN TPETUUHBIN LIEMEHTUT?
KaxkoBo cTpoenue neneOypura BbIllIe W HIKE SBTCKTOMIHON TeMIiepaTypsl 727°?

Kak BIHSIOT JIErHPYOIINE JIEMEHTHI Ha TIOJIOKEHUE KPUTHUECKUX TOUEK A1, Ay, Az, Ag, Acm?
Kakwue nerupyroiiye 35ieMeHTHI ABISIOTCA KapOua0o0pa3yrommumu?

0. Kakue nerupyromume 3JIeMEHThI CITIOCOOCTBYIOT Ipadutuszanmu?

1. . Kak xnmaccuuuupyoT JIerupoBaHHbIE CTaJIU IO CTPYKTYpE B PABHOBECHOM COCTOSTHUU?
12. B yeM oTau4me ceporo 4yryHa ot 6emoro?

13. KakoBo cTpoeHue 3BTEKTHKHU U 9BTEKTOUA B CEPOM U OenoM uyryHe?

14. Knaccugukanuust 1 MapKupoBKa CEpbIX UyT'YHOB.

15. KakoBbI CTPYKTYpBI CEpPBIX UyTYHOB?

16. Kak momy4arot koBkuii uyryn? Ero ctpoenue, CBOIHCTBa U Ha3HAUCHHE.

17. Kak nomy4aroT BEICOKONPOYHbIN uyryH? Ero crpoenue, cBOiCTBa U Ha3HAUCHHUE.

18. B yem paznuune B CTPOSHUH KOBKOTO M MOJU(HUIIMPOBAHHOTO YyT'YHOB?

19. CpaBHUTE MEXaHUYECKHE CBOWCTBA CEPOTr0, KOBKOTO M BBICOKOTIPOYHOTO YyT'YHOB.

= S e

Pa3nen 3 Koncrpykuunonnsie matepuassbl. Tepmuueckasi 00padéoTka

Tema 3.1 JlerupoBaHHBIC CTAIH U CIUIABBI C OCOOBIMH CBOHCTBAMU

1. Pacumdpyiite xumuueckuid coctaB cramu mapok: 40, 20X, 500, 30XI'CA, I'T3, HIX15,
18X2H4BA, 5XHM, X18K8MST.

2. Kak xnaccuuuupyroTcs IerupoBaHHbIE CTaTU?

3. Kak ximaccupuuupyroTcsi KOHCTPYKIIMOHHBIE CTajd [0 TEXHOJOTHU TEPMUUYECKOU
00paboTku?
4. Kakue TpeOoBaHUS MPENBABISIOTCS K IEMEHTYEMbIM U3AETUsIM?

5. UeM 0OBsICHSETCS] HA3HAUEHUE TPOLECCa YIIYUILIEHUs Il KOHCTPYKIIMOHHOM CcTanu?

6. Tepmuueckast 00paboTKa ynydIlIaeMbIX cTaseH.

7. Kakuie Bbl 3HaeTe U3HOCOCTOMKHE CTaNIN?

8. KaxoBbI 0COOEHHOCTH MapTEeHCUTOCTAPEIOLINX CTaIen?

9. IlpuBennTe mprMepsl MapOK BHICOKOIIPOYHOM CTaIM, HA3HAYbTE PEXKUM 00PaOOTKH.

10. KakoBsl TpeOOBaHUs, IPEIbABIIEMbIE K HEPKABEIOLUM CTAJIAM?

11. B yem CymHOCTB 3JIEKTPOXUMUYECKOU KOPPO3UHU (OCHOBBI TEOPUH)?

12. Vkaxure MapKku XpOMHUCTBIX HeprkaBeromux cranedl. Mx cocra, Tepmuueckas o0paboTka,
CBOMCTBA U Ha3HA4YCHHE.

13. VYkaxuTe Mapku XpOMOHHMKENEBBIX Hep)kaBerolux craneid. Mx cocraB, Tepmuyeckas oOpa-
0OTKa, CBOMCTBA U Ha3HAYECHUE.

14. KakoBbl 0cOO€HHOCTH U 00J1aCTH PUMEHEHHS METAIUIOKEPAMUYECKHX CIIJIaBOB?

15. Pacumdpyiite xumuyeckuii coctaB cramu mapok: Y10, 9XC, X12, XBI, P18, P18®2,
PO9MA4KS, 6XB2C, X12BM.

16. Kax knaccu@uuupyroTcsi HHCTpyMEHTAJIbHbIE CTaIU?

17. TpeboBanus, NpeabABISEMbIE K CTAIAM JIsl PEXKYIIEr0 HHCTPYMEHTA.

18. IlpuBenuTe mpuMepsbl YIIAEPOAUCTHIX U JETUPOBAHHBIX CTaleH, UCIOIb3YEMBIX ISl PEXK YILIETO
MHCTPYMEHTA. YKaKUTE UX COCTAB, PEXKUM TEPMUUECKON 00pabOTKH, CTPYKTYpY M CBOICTBA.

19. VkaxuTte u pacmudpyiite OCHOBHbIE MAPKU OBICTPOPEKYILEH CTAIIH.
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20. Kak monpa3zaenstorcs mramioBbie ctanu? TpeOoBaHUs, MPEAbIBIsIEMbIC K IITAMIIOBBIM CTa-
JM JUTsL IeOPMUPOBAHUS METAIa B XOJIOJAHOM COCTOSIHUU M K CTaJIIM — JJis 1eopMHUpOBaHUS
MeTaJlja B TOPSAYEM COCTOSIHUM.

21. Kakue cramy NpUMEHSIOTCS IJIs IITAMIOB XOJOJHOM MTAaMIOBKH? YKaXUTe UX COCTaB, TEp-
MHUYECKYI0 00pabOTKy, CTPYKTYpY U CBOMCTBA.

22. Kakue TpeboBaHMsI MPEABABIAIOTCA K CTAISIM JUJISI U3MEPUTEILHOTO UHCTPYMEHTa? YKaxKkuTe
MapKH CTalli, UX COCTaB, TEPMHUYECKYIO0 00pabOTKY, CTPYKTYpY ¥ CBOHCTBA.

1. CBoiicTBa ¥ MPUMEHECHHE ATFOMUHUSI.

2. Kaxk xinaccupuuupyoTcs allloOMUHUEBBIE CIITIABbI?

3. B yem cymnocTs nporiecca crapenus?

4. Kakue criaBbl yIPOYHSIIOT HAarapTOBKON ?

5. Kakue BbI 3Haere nuTeliHble antoMHHHEBbIE ciulaBbl? IlpuBenuTe mapku, coctaB, 00paboTKy,
CBOMCTBA.

6. Kak u 11t yero npon3Boautcs Moau(puIupoBaHue CUITyMUHA?

7. Kak BIusIOT mpuMecH Ha CBOMCTBA YUCTON Meau?

8. Kak knaccuduuupyrorcs MeaHble CIIaBbI?

9. Kakue criiaBbl OTHOCAT K JIaTyHsAM? VX MapKUpOBKa M COCTaB.

10. IIpuBeauTe HECKOIHKO MPUMEPOB JIATyHEW C YKa3aHHWEM UX COCTaBa, CTPYKTYPHI, CBOMCTB U
Ha3HA4YEeHMUSI.

11. Kakue crutaBel OTHOCAT K OpoH3am? X MapKHpoOBKa M COCTaB.

12. YkaxxuTe CTpOCHHE, CBOMCTBA U HA3HAYCHUE PA3IMYHBIX OPOH3.

13. Kakoii Tepmuyeckoit o0paboTke nmoaBepraercs oeppuiareBas oponsa?

14. YxaxuTe Ha3HAYEHHE U CBOMCTBA CIIJIABOB HA OCHOBE ITMHKA.

15. KaxoBbl TpeOoBaHMsl, MpeabsBIsieMble K aHTU(PHUKIUOHHBIM ciuiaBaM? OxapakTepusynre
O0COOEHHOCTH UX CTPYKTYpBHI.

16. YkaxkuTe cocTaB, CBOWCTBA U 00JIaCTH IPUMEHEHUS CIUIaBOB HA OCHOBE OJIOBA.

17. YkaxuTe cocTaB, CBOMCTBA M 00JIaCTH MPUMEHEHHSI CIUIABOB HA OCHOBE CBUHIIA.

Tema 3.2 Tepmuueckast 00pabOTKa ¥ MOBEPXHOCTHOE YIIPOYHEHHE CIIJIaBOB

1. Mexanu3m 00pa3oBaHMsI ayCTEHUTA IIPU HArPEBE CTAJIH.

2. KakoBbl MEXaHHU3M U TeMIlepaTypHbIe palloHbl 00pa30BaHus CTPYKTYp MEPIUTHOTO THUMA (TIep-
JauTa, copouTa, TPOCTUTA) U OelHNTA?

3. B uem pasznuia Mmexay nepianuTomM, COpOUTOM U TPOCTUTOM?

4. Yto Takoe MapTEHCUT U B YEM CYLTHOCTh U OCOOEHHOCTH MapTEHCUTHOTO MPEBpAICHUs?

5. Uto Takoe KpuTHYECKast CKOPOCTh 3aKalKu?

6. B uem cymHOCTh peBpaIeHnid, MPOUCXOISIINX IPU OTIyCKe?

7. Yto Takoe Koarymsius U Kak U3MEHsIeTCS CTPYKTYpa U CBOWCTBA CTAJIM B CBSI3H C KOATYISIUEH
KapOuIHOM (a3el pH oTHyCcKe?

8. UeMm OoTIMYarOTCS CTPYKTYpPHI TPOCTUTA, COPOUTA U MEPIUTA OTIyCKa OT OJIHOMMEHHBIX CTPYK-
TYyp, 00pa3yoLUXCs MPHU pacnaje NepeoxIaKAeHHOro ayCTeHUuTa?

9. KakoBo mpakTHueckoe 3HaUeHHEe TEPMOKUHETUYECKHUX ArarpamMm?

10. Kak BIHSIOT JISTHPYIOIIHME YJIEMEHTHI HA MAPTCHCUTHOE MPEeBpaIieHue?

11. Kak BAMSIOT IETHPYIOIINE IEMEHTHI Ha IEPIUTHOE TIpeBparieHue?

12. Kak BAMSIOT JETUPYIOIINE 3JIEMEHTHI Ha MPEBPAIICHUE TPH OTITYCKE?

13. B uem CymIHOCTh SIBICHHS OTITYCKHON XPYIKOCTH?

14. Kak MOXHO yCTpaHUTh OTITYCKHYIO XPYIKOCTh BTOPOTO poja?

15. TIpuBenuTe ornpeeeHus] OCHOBHBIX IPOLIECCOB TEPMUUYECKON 00pabOTKH: OTXKHUTra, HOpMaIH-
3alliU U 3aKaJIKU.

16. Kakue BamM H3BECTHBI PA3HOBUIHOCTH MPOIIECCA OTKUTA U JJIS1 YETO OHU MPUMEHSIOTCS?

17. KaxoBa npupoja Gpa3oBbIX U TEPMHUUECKUX HANPSKEHUI?

18. Kakue BamM H3BECTHBI PA3HOBUIHOCTH 3aKAIKH M B KAKUX CIy4asX OHU MPUMEHSIOTCS?

19. Kakwue BUIbI ¥ IPUYHHBI Opaka py 3aKanke?

20. Kakue BaM M3BECTHBI TPYIIIBI OXJIAXKJAIONINX CPEJl M KAKOBBI UX OCOOCHHOCTH?
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21. Ot yero 3aBUCUT NPOKATMBAEMOCTb CTAJIU U B YEM €€ TeXHOJIOTHYECKOe 3HaueHue?

22. Kakue BaM H3BECTHBI TEXHOJOTMYECKHE MPHEMbl YMEHbIICHUs AedopMaluu Mpu TepMuyie-
CKO# 00paboTke?

23. ]I 9ero u KaK mpoBOIUTCS 00pabOTKa X0I010M?

24. Kak W3MEHSIOTCS CKOPOCTh M TEeMIIeparypa HarpeBa HW3ACIWi W3 JISTHPOBAHHOW CTalH TIO
CPaBHEHHUIO C YIJIEPOJIUCTOM?

25. B ueM cynrHoCTh ¥ 0COOCHHOCTH TEPMOMEXaHIMYECKOH 00paboTKu?

26. Kak BiausieT moBepXHOCTHAS 3aKaJlka Ha SKCIUTYTAl[MOHHbBIE XapaKTePUCTUKU WU31ETHIl?

27. Kak perynupyercst TIyOMHa 3aKaJCHHOTO CJI0s PU 00pabOTKE TOKaMH BHICOKON YacTOTHI?

28. KakoBa CyIIHOCTh M Ha3HAY€HHE OUArpaMM JONYCTUMBIX U NMPEUMYIIECTBEHHBIX PEXKHMOB
Harpesa 1o/ 3aKaJIKy TOKaMU BBICOKOW 9aCcTOTHI?

29. KakoBsI MpenMyIIecTBa MOBEPXHOCTHON HHIYKIIMOHHOMN 3aKaJIKu?

30. XuMu3M nporiecca a30THPOBAHUS.

31. Xumu3M mpoliecca eMEeHTAIH.

32. Ha3zHnaueHue U pexuM TePMUIECKON 00pabOTKH MOCTIe [IEMEHTAIUH.

33. UeM OT/IMYAIOTCS PEKUMBI LIEMEHTAIUH JIETHPOBAHHOW CTaJId U YIIIEPOIUCTOM?

34. KakoBbI CBOKCTBA IIEMECHTHPOBAHHBIX M a30TUPOBAHHBIX W3S’

35. Jlns kakux 1ened ¥ Kak MpOUu3BOJUTCS HUTPOLIEMEHTAIHS?

Kpurepun oneHku:

- OLlEHKA «OTJIUYHO» BBICTABJSETCS CTYAEHTY, €CJH OTYET 10 MPAKTUIECKOH paboTe BBIMOJ-
HEH IOJIHOCTBIO, BCE TEXHMYCCKHE M3MEPCHHUS M CTaTUCTUYECKas 00paboTKa pe3ylibTaTOB WU3MEPEHUs
BEITIOJTHEHBI BEPHO, CTYACHT JaeT pa3BEpHYTHIE OTBETHI Ha 80% KOHTPOIBHBIX BOIIPOCOB, IIPUBEICHHBIX B
paboueii TeTpaam.

- OIIEHKA «XOPOIII0» BHICTABJISIETCS CTYAEHTY, €CJIM OTUET IO MPAKTHYECKON paboTe BBHITOJHECH
MOJTHOCTBIO, BCE TEXHUYECKHE U3MEPEHHSI  CTAaTHCTUYECKas 00paboTKa pe3yabTaToOB U3MEPEHHS BBIMOJI-
HEHBI BEPHO, CTY/ACHT J1aeT pa3BEPHYThIC OTBETHl HA 60% KOHTPOJIBHBIX BOIPOCOB, NMPUBEJICHHBIX B pa-
Oouelt TeTpay.

- OLIEHKA «y/0BJIETBOPHUTEIbHO» BBICTABJISIETCHA CTYAEHTY, €CJIM OTYET IO IMPAKTHYECKON pa-
00Te BBINOJHEH IMOJHOCTHhIO, BCE TEXHHMYECKHE M3MEpPEHUS M CTaTUCTHYecKas oOpaboTka pe3ylbTaToB
M3MEpEHUS BBIITOJIHEHBI BEPHO, CTYACHT JaeT KpaTkue oTBeThl Ha 50% KOHTPOJIBHBIX BOIPOCOB, MIPHBE-
JICHHBIX B paboyeil TeTpaau.

- OLIEHKA «HEY/J0BJIETBOPHUTEIbHO» BBICTABJSIETCH CTYAEHTY, €CJH OTYET IO MPAKTUICCKOU
paboTe BHIOTHEH YAaCTMYHO, TEXHUYECKUE U3MEPEHUS U CTaTUCTUYecKas 00paboTka pe3yinbTaToB U3Me-
PEHUS BBITIOJTHEHBI C OIMOKAaMU, CTYJCHT 3aTPYAHICTCS 1aTh KpaTkue oTBeTh Ha 50% KOHTPOIBHBIX BO-
MIPOCOB, MPUBEJCHHBIX B pabodeil TeTpaiu.

CocraBurenb Munacsg A.T.
(rozrvCH)

« » 20 T

2.3 ®oH/ TECTOBLIX 3aJaHNI
qDCI[Cp&J'ILHOC TOCydapCTBECHHOC 6IOII)KCTHOC O6p8.30BaTeJ'H:HOC YUPCIKACHUC
BbICILIEr0 00pa3oBaHUs

«benaropockuil rocy1apCTBEHHbIN arpapHblil yHuBepcureT uM.B.S.I' opuHa»

Ka(be;[pa TEXHUYSCKON MEXAHMKHU ¥ KOHCTPYWPOBAHUS MAIIIUH
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TecToBBIC 3a1aHUA

10 JUCHUIUIMHE MaTepualioBe/IcHUE
(HaMMeHOBaHKE AUCIUTLIHHBI )

Tema: CTpyKkTypa MmaTtepuaja
Koopaunarmonnoe uncio OLK kpuctaminyeckoi pemeTku paBHo. ..

e +8;

e 6

o 12;

o 4,
Bemecrsa ¢ CBA3BIO (-SIMHM) MOT'YT 00pa30BbIBaTh MOJIEKYJISIPHYIO KPUCTAIIIMYECKYIO PELIETKY,
c CBS3BIO (-IMU) - HEMOJIEKYJISIPHYIO.

+ KOBaJICHTHOM; HOHHOM U METAIIMYECKOM;
METaJNIMYECKOM; HOHHOM 1 KOBaJCHTHOM;
HOHHOM; KOBaJICHTHOM M METAILIMYECKOM;
MOHHOM M KOBAJICHTHOW; METAJUIMYECKOM.
JluneitHpIMu HedeKTaM KPUCTATITNYECKOTO CTPOCHUS SBISIOTCS ...
+IMCIIOKALIUH;
BaKaHCUU;
TPAHMIIBI 3EPEH;
TPEIINHBI.
OcCHOBHOE OTINYHE KPUCTALTUYECKON CTPYKTYPBI OT aMOP(PHOI 3aKITIOYAETCA B ...
® aHHM3OTPOIHHU CBOICTB aMOP(PHBIX MATEPUAIIOB;
e + HaJIMYuMU B KpUCTaJUIaX JAJIBHETO MOPSAIKA B PACIIOIOKEHUU AIIEMEHTOB CTPYKTYPBI;
® MEHEe YHOPSAOUYECHHOM PACIOJIOKEHUH 3JIEMEHTOB B KPUCTAUIMYECKUX CTPYKTYpax;
® TOM, YTO KPUCTAJUIMYECKHE TeJIa BCET/Ia UMEIOT TPaBUIIbHYIO BHEUTHIOW (OpMY.
CBOICTBO, 3aKJTIOYAIOIIEECS B CIIOCOOHOCTH BEILIECTBA CYIIECTBOBAThH B PA3JIMYHBIX KPUCTAJUTMUECKUX
Moau(UKaAIMAX, HA3bIBACTCH ...
® u30MepHuen
® aHU30TPOIHEU
e + noMMMOPPU3MOM
* u30MOpPU3IMOM
XapakTepHucTUKa KPUCTALTHYECKON PEIIeTKH, ONpeAeSIonas YuCiI0 YacTUll (ATOMOB, MOJIEKYJI HIIK HOHOB),
HaxOJISIIUXCS HA HAMMEHBIIIEM PAaBHOM PACCTOSSHUHM OT JaHHOM YaCTHUIIbI, HA3bIBACTCH ...
¢ K09 (PUIMEHTOM KOMITAKTHOCTHU
® [IEPUOJOM PELIETKU
®  HMHAEKCOM IUIOCKOCTH
e -+ KOOPJAMHALMOHHBIM YHCIOM
J171s1 BEeCTB C METAINIMYECKON KPUCTATUIMUECKOU PEIIETKON XapaKTEepHHI ...
® VOHHBIN TUIT XUMHUYECKON CBSI3U, BHICOKAs TJIOTHOCTh
® XPYIKOCTb, BBICOKHE TEMIIEPATyphI MIABICHUS
e + MJIACTUYHOCTb, BHICOKAS AJIEKTPONPOBOJHOCTD
® HU3Kas TEIJIONPOBOJHOCTb, BHICOKAS 3JTACTUYHOCTD
ToueunbiMu eheKTaMu KPUCTALTUIECKON PEIIETKU SBISIOTCS ...
® TpaHMUIIBI 3epeH, AePEKThl YITAKOBKH
® TIOpBI, TPEITUHBI
® KpaeBblC U BUHTOBBIE JTUCIIOKAIINHI
e +BaKaHCHUM, MEKY3€IbHbIE aTOMbI
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Hedekr, npeacraBisgionuii cod6oil nCKakeHne KPUCTAIUTMYECKON PEIeTKU BAOIb Kpasi IUIIHEH 1mouty-
IIJIOCKOCTH HAa3bIBAETCH. . ...

® BaKaHCHUEH

® MaJIOYIJIOBOM rpaHuUIICit

e neheKTOM yImakoBKU

e +KpaeBoOM JeciioKauen
Jlns BellecTBa ¢ METALTUYECKON KPUCTAUIMYECKON PEIIETKOM XapaKTEPHBHI. ...
XpYIKOCTh, BBICOKHE TEMIIEPATYpPHI IIaBICHUS
HoHHBIN THII XUMHYECKOM CBSI3H, BEICOKAS INIOTHOCTHIO
+IImacTUYHOCTb, BBICOKAS 3JIEKTPOIIPOBOJHOCTH
Hu3kas TernnonpoBOgHOCTb, BBICOKAs 3JJaCTUYHOCTD
AHM30TpONIHEH CBOKCTB 00J1a1aI0T ...

e amopdHbIC MaTEPHUAITBI

¢ +MOHOKPHCTAJIbI

¢ [OJUKPUCTAJUIMUECKHUE BELIECTBA

e (eppoMarHeTuKu
XapakTepHO! 0COOEHHOCTbIO KPUCTAJUINYECKUX BELECTB SIBISIETCS. . .

e Bricokas 31eKTponpOBOJHOCTh

e OTtcyTCcTBUE IOCTOSIHHOM TEMIIEpaTyphl IUIaBJIEHUS (KPUCTAIUIU3ALNN )

e IInacTmyHOCTH, KOBKOCTH

e +Hanuuue nanapHEero nopsaka B pacroi0KEHUN YaCTHUIL
KoopauHairioHHOE YMCII0 KPUCTAUIMYECKON PEIIeTKH, AIEMEHTapHasl sueiika KOTOpOi Ipe/icTaBiIeHa Ha
PUCYHKE, COCTABIISIET ...

o 12
e +8
o 4
4 5 e 5
e 6
Jlist aMmop(HOTO COCTOSIHUS BEIIECTBA XapaKTepHa (-HO) ...
® HaJu4Me MOCTOSHHOM TEMIEPATYPhl KPUCTAIUIU3ALNHT
®  BBICOKAs AEKTPONPOBOAHOCTD
e +OTCYTCTBHE AAJILHETO MOPSAIKA B PACIIOIOKEHNUN YaCTHI]
® AHW3O0TPONUS CBOMCTB
['panutipi 3epeH oTHOCATCSI K nedeKTaM KPpUCTANIMYECKON PEIIeTKH
e ToueuyHbIM
e +[loBEepXHOCTHBIM
o JluneHbpIM
e (OOBEMHBIM

[Ipu noBeILIEHUN TEMIIEPATYPBI PABHOBECHAS KOHIIEHTPALMS BAKAHCHI. . .
HN3MmenseTcss HEMOHOTOHHO

YMeHbImaeTcs

He mensiercs

+YBenuuuBaeTcs

Tema: IlimacTuyeckas nepopmManus 1 MeXaHHYeCKHe CBOMCTBA MEeTAJLJIOB

3aBUCHMOCTh MEXaHHYECKHUX CBOMCTB MeTajlla OT CTEICHHU )Ie(l)OpMaHI/II/I HUMECT BU] ...
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Oy

KC

Oy

KC

Ha IMPUBCACHHOM l"pa(l)I/IKe 3aBUCHUMOCTH IIpeAciia TCKYYCCTH OT OT INIOTHOCTHU ,Z[I/ICJ'IOKaI_[I/Iﬁ P Y4aCTOK 2
COOTBCTCTBYCT NIPOYHOCTH. ..

O’.,]

TCXHUYCCKH YUCTBIX MCTAJIJIOB,

YIIPOYHEHHBIX METAJIJIOB;
+ «yCOBY»;
TEOPETHYECKOM.

Ha pucynke nokazana cxema u3MepeHus TBEPAOCTH 110 METOLY ...

bpunemnns;
+ PokBenna;
Bukkepca,
[opa.

U

[ R me, *P.
| @ | |
/////\V////// 777

I/IH,[[CHTOpOM Ipu UBMCPCHUU TBECPAOCTH 11O METOAY BpI/IHeJ'IJ'IH CIIYXKUT ...

+ CTanpHOM IIAPHK;
ajnMasHas IUpamMuaa;
aJIMa3HbI KOHYC;
CTaJIbHOW KOHYC.
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Hpouecc MOBBIIICHUA CTPYKTYPHOI'O COBCPUICHCTBA METAJlJ1a, IIG(I)OpMI/IpOBaHHOFO B XOJIOAHOM COCTOsSHUU,

B

pe3ylbTaTe yMEHbIIEHUS MJIOTHOCTH J1e()EeKTOB KPHUCTAUIMYECKOTO CTPOEHMsS (TOUYEUHBIX, JIMHEWHBIX, MO-

BEPXHOCTHBIX, 00bEMHBIX ) HA3bIBACTCA ...
e -+ BO3BpaATOM;
® HAKJICIOM,;
®  OTIBIXOM;
® PEKPUCTAJUIU3ALMEN.
[Tpouiecc popmupoBanus cy03epeH, pa3IeICHHBIX MaJIOYTIOBBIMU TPaHUIIAMH, B IIpoliecce Harpesa aedop-
MHPOBAHHOI'O METAJIa HAa3bIBAETCH. . .
® HAaKJICIIOM
e -+ OJMIOHU3ALKEHN
® BO3BPAaTOM
® peKpucTauIh3anuen
Ha npuBenenHoi auarpamme pactsbkeHus Touka B cooTBeTcTByer. ..

npezeny ynpyrocTu

pa3pyuIeHUIO
npeneny TeKy4ecTu
+ mpeneny IpOYHOCTH

Harpyaxa P, xe¢ (H)

¢

Vocs ] Moo

— — S

[Tpu nmpoBeneHNN peKPUCTALTU3ANNN APOPMUPOBAHHOTO METAIUIA TIIOTHOCTD JUCIIOKAIIMN B HEM. ..
He n3mensercs

Chauana yMeHbIIAeTCsl, IOTOM YBEJIMYNUBAECTCS
YBenuuuBaercs
+ YMeHbImaercs
[Ipu Hakiene B mporiecce XOI0JHOM MIIACTHYECKON TehopMaliy IPOUCXO/IHT. . .
CHMXEeHMe MPOYHOCTH U YBEJIMUEHUE YAAPHOH BA3KOCTU
VYBenuueHre NpouyHOCTH U YAAPHOU BSI3KOCTH
+YBenuueHne NpoYHOCTH, CHUKEHUE yIaPHOU BA3KOCTH
e VYMEHbIIEHHUE IPOYHOCTH U YIAPHOU BSI3KOCTH
[ToBbIIEHNE MPOYHOCTHU U YMEHBIIEHUE TUIACTUYHOCTH METallIa B pe3yIbTaTe HU3KOTEMIEPATYPHOU
MJIACTHYECKOM neopMalniuy Ha3bIBaCTCs
e +Haknenom
e VYiydlieHueM
e Bo3ssparom
e [lomuronusanueit
VYrpouHeHne MeTalia B mpolecce riacTudeckoit neopmanuu (Hakien) oObsICHIETCS. . ..
XHUMHUYECKUMU MTPEBPAIICHUSIMU B METAJLIE
OO0pa3oBaHueM IIEeMEHTHUTA
+¥YBenuueHueM 4rcia AeQeKToB KpUCTAITNYECKOTO CTPOSHUS
YMeHblieHHeM 9uciia 1eeKTOB KPUCTAITNYECKOTO CTPOCHUS

Ha PUCYHKEC TOYKA 1 COOTBCTCTBYCT NIPOYHOCTH ...
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® TEXHUYECKU YUCTHIX METAIIOB
® «yCOB»

e +TeopeTnueckou

® YIIPOYHEHHBIX METAIIJIOB

v

XosoaHas muactTuyeckas aegopmaius - 3To gedpopManusi, KOTOPYIO IPOBOASAT IPU TEMIIEPATYPE ...
® [IEPIUTHOIO IIPEBPALICHUS
e BBILIE TEMIIEPATYPhl PEKPUCTATIIN3ALUU
® HIDKE KOMHATHOW TeMIepaTyphl
e FHUXE TEMIEPATypPhl PEKPUCTAILITU3ALUU

CriocoOHOCTh MaTcpHrajia COIIPOTUBIIATHCA BHCAPCHUIO B €I'0 ITIOBCPXHOCTDL TBEPAOT'O TCJIA - UHACHTOPA -

Ha3bIBACTCH ...
e +TBEPAOCTEIO
® H3HOCOCTOMKOCTBIO
® yIapHOH BSI3KOCTbHIO
® BBIHOCJIMBOCTBIO
WNupentopamu rnpu u3mepeHuu TBepaocTu no Mmerony Poksenna (mkanst A. B. C) cioyxar ...
e CTaJbHOI LIap M aJMa3Has NUpaMuaa
® CTaJIbHOM KOHYC M CTaJIbHOW HIap
e +anMa3HbIi KOHYC U CTaJbHOM IIap
e anMa3Has MUPaMUJA U aIMa3HbI KOHYC

Tema: Ilpouecc kpucrammmsanuu 1 ¢Ga3oBbie NpeBpalieHns B ciiapax. OCHOBHBIC THIIBI JHA-
rpamMM COCTOSIHMS

MakcumanbHasi paCTBOPUMOCTb METU B cepedpe COCTABIISIET %.
‘c
1260 )!( —
8% r\
962°
200 - P S 1 é%“w [ ] + 8
AL o T

5 '3 ﬁl‘u ?{ 3+ I b 92

00 —ro r’rl i—.&. |
I ‘r]?l B n{+g, [ ] 72
gitdlel] 1l | e 17

© 0 20 30 4o 50 60 70 &0 9C 100
Cu ~ Yo Ay Ag

Camornpoun3BosibHask KpUCTAJUIM3ALK CIUIaBAa BO3MOXKHA B TOM CJIy4ae, €Cly ...

+ cBoOoHast sHeprust [ m66ca TBepAoi Pa3bl MEHbIIIE, YEM KUIKOM

cBoOoHas sHeprusi [ n66ca TBep10il a3kl BhIIIE, YEM KUAKOM

BEJIMYMHBI CBOOOIHBIX 3Hepruit ['nb0ca TBepaoi 1 )KUIKOM (a3 paBHBI

BHYTPEHHSIS YHEPTUS TBEPIOH (a3bl BHIIIE, YEM KHIKOH

ITpu oGpa3oBaHUM TBEPIOTO PACTBOPA ...

+ coxpaHsieTcs KpUCTANTNYecKasi pereTka pacTBOPUTENs

BCE KOMITOHEHTBI COXPAHSIOT CBOM KPUCTAJUIMYECKHE PEIIETKH

o0pasyeTcs HOBasi KpUCTAUIMYECKask PelIeTKa, OTIMYAIOIIAsACS OT PElIeTOK KOMIIOHEHTOB
COXpaHseTCs KPUCTANINYECKas pelIeTKa paCTBOPEHHOT'O BEIECTBA
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CBoiicTBa CIJIaBOB, KOMIIOHEHTBI KOTOPBIX HEOTPAaHUYEHHO PACTBOPUMBI APYT B APYTe B TBEPIOM COCTO-
STHUH, U3MEHSIOTCA. . .
® [I0 JIMHEWHOMY 3aKOHY
® [10 KPUBOJIMHEHHOH 3aBUCUMOCTH B OHO(a3HbIX 001aCTAX U 10 JIMHEHHOMY 3aKOHY B 1ByX(ha3-
HBIX
® CKayKkoOoOpa3HO
e 1 I10 KPUBOJIMHEHHON 3aBUCUMOCTH
Touka, cOOTBETCTBYIOIIAs Ha4Yaly PaBHOBECHON KPUCTAUIN3ALMU CIIJIABa, JIE)KUT Ha JIMHUMU ...
® D3BTCKTOMJHOIO IPEBPALLECHUS
® DBTCKTUYECKOIO MPEBPALCHUS
e HIUKBUAYC
e Comuayc
Bropuunsrii nementur (Fe3Cy ) kpucrammsyercs us...
e [Ilepiura
e deppura
e Kuaxoro crnasa
e +AycreHura

CornachHo npasmity KypHakoBa TBEpIOCTb U JIEKTPOCOIIPOTUBIIEHUE CIIABOB, IarpaMMa COCTOSIHUS
KOTOPBIX IIPUBE/ICHA HIKE, ...

B
x
AuB.+ XK B+X
|
' [
~ "'B.'f' et S' B+ Der,
L4+ 3.3: ABaom| N
3 %
5 8
| |
1 i
0 B. A.B. By—eB% 100

+ U3MEHSIOTCSI HEMOHOTOHHO, TOCTUTas MaKCUMyMa B TOUKeE, OTBevaroleil coctaBy AmBy
M3MEHSIIOTCSI HEMOHOTOHHO, JIOCTUTasi MUHUMYMa B TOUKe, OTBevarolleil coctaBy AmBp
MOHOTOHHO BO3pacTaroT IIPU YBEJIMYEHHUH COJECPKaHUsI KOMITIOHEHTa B
® U3MEHSIOTCS MPOU3BOJIBHBIM 00pa30M B 3aBUCUMOCTH OT MPUPO/Ibl KOMIIOHEHTOB A 1 B
DBTEKTHUYECKOE MPEBpaIlleHNe — 3TO MPOLECC ...
e + 00pa3oBaHMs MEXaHUYECKON cMeCH JIBYX HJIM 00Jiee BUJIOB KPUCTAIUIOB, OTHOBPEMEHHO KpH-
CTAJUIU3YIOIIUXCS U3 )KUJKOCTH
e pacnajia IepechIlEHHOr0 TBEPJOro pacTBOpa ¢ 00pa30BaHUEM JAUCIIEPCHBIX YACTHI] BTOPOM (hazbl
e pacnaja TBEpJOro pacTBOpa ¢ 00pa30BaHUEM CMECH JIBYX TBEPABIX (a3 ONpeeeHHOro cocTaBa
e KPUCTAJUIM3ALAU TBEPIOTO PACTBOPA ONPEAEIEHHOIO COCTaBa 3a CUET PAaHEE BBIIEIMBILEHCS
TBepJI0 (hazbl U XKMJIKOM YacTu cIijiaBa ONpeeIeHHOIO COCTaBa
B cooTBeTcTBHU C MPUBEAECHHON JUarpaMMON COCTOSTHUS, MAKCUMallbHasl paCTBOPUMOCTh MEJIU B allto-
MUHHH COCTaBIIAET NPUOIU3UTENBHO  %:

£C|

600"

33
0,5
+57
60
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B cooTBercTBUM ¢ IpUBECHHOW MarpaMMoii cruias, conepxkanmid 80 % Pb u 20 % Sn, npu remnepary-
pe 200 °C umeeT crnenyronuii (ha3oBbIi COCTaB:

o~

214 ‘

300 —~— x
\ \1\ [
s T\ | | [
200 b ot d1g3e S - ‘234
i | | ety 74 "/?’

w [ e

1
]
it l
1
)
{1

By

IHds)

o

0 0 2¢ 30 %0 50 &0 760 A0 an o6

e DBTEKTHKA, KPUCTAILIBI 0 TBEPJOTO PACTBOPA U BTOPUUHBIE KPUCTAILIBI 3 (pa3bl

e PacmiaB u KpucTaisl 3 TBEPAOTO pacTBOpa

e + PacruiaB u KpUCTaJIIBI 0L TBEPAOTO pacTBOpa

e JIByXKOMIIOHEHTHBIN pacIuiaB
B cooTBeTcTBUM € IpUBEIEHHON AMarpaMMO, IEpPBUYHAS KPUCTAILTU3AIIMS CIUIaBa, coaepxkaiiero 70 %
Cuu 30 % Ag.
IIPOTEKaeT B TemnepaTypHoM untepaie  °C.

| I
oo k] Y ) e 810-779
oo | L gg“ o 1084-962
: /!3-;!1. il :Id * +1000-779
5 ST, o 1084-200
S 17 Ll

0 © 20 30 NO 50 60 79 30 95 10
Cu -—»—“joﬁ& ﬂg

JleHpuTHOM TMKBaIKEil HAa3bIBAETCs MPOLIECC, IPH KOTOPOM TOCIIE YCKOPEHHOTO OXJIaX/ICHUS CIUIaBa
[EHTpaJIbHAS YacCThb....
e + 3epeH oka3bIBaeTcs 00OoTralleHHOH OoJiee TYromIaBKuM, a nepudepuitHas — JIErKonaaBKUM
KOMIIOHEHTOM
e 3epeH oka3bIBaeTcsl 00OralieHHON OoJiee JerKoIIaBKuM, a nepudepuitHas — TyroriaBKuM KOM-
MTOHEHTOM
e (CinTka uMmeeT OoJiee MEIKOe 3epHO, yeM nepudepuitHas
e (CiuTka uMeet OoJiee KpyIHOE 3epHO, YeM nepudepuitHas

HasBanue u cxema npeBpailieHre, IpoTeKaroero B CIjlaBe «Meab-cepedpoy» mpu temmeparype 779 C:

1200 1!(
Rl — e DOBrekTuueckoe, K— Cu + 4g
N o o] L™
! 779°) 40/ | —3
i T Gy e DOprekrougHoe , K— o+ §
oo L[] 320 %] | o 1_3: e +DOBTEeKTHUECKOE , K~ &+ §
X 5 3“’.{'
b 5| | ol e e DOBrekTouaHOE, K—= Cu + Ag
] A
© 0 20 30 4 50 60 20 80 9C 100
Cu — Yo A3 Ag

Hcnonb3ys npaBuiio OTPe3KOB, MOXKHO ONPEAEIIUT ...
® YHCIIO CTEeNeHEeH cBOOOIbI CUCTEMBI B JAHHON TOYKE JTarpaMMbl
e TeMIepaTypHbI HHTEpBal CyIIECTBOBAHHS JAHHOTO (Pa30BOT0 COCTOSIHUSA CILIaBa

29



e +COCTaB U KOJMYECTBEHHOE COOTHOIIEHUE (a3 B CIUIaBE IPU JAHHOM Temreparype
CBoiicTBa CIJIaBOB, KOMIIOHEHTHI KOTOPHIX HEOTPAaHUYEHHO PACTBOPUMBI IPYT B IPYTe B TBEPJOM COCTO-
SIHUU, U3MEHSIOTCSL. . ..

e +[lo KpUBOJIMHEHHON 3aBUCMOCTH

e [lo kpuBONMHENHHON 3aBUCMMOCTH B OJJHO(A3HBIX 00IACTAX U I1 JUHEHHOMY 3aKOHY B IBYX(a3-

HBIX

e (CxaukooOpa3HO

e [lo siMHEWHOMY 3aKOHY
Yucio creneHel cBOOOIbI CILIABOB CUCTEMbI PD — Sb mipu 3BTeKTHYEKOH TeMrepaType paBHo. ...

[ J
N e

Tema: Ilmarpamma ":xejie30 - uemeHTHT"

PactBopumocTs yriepoza B a-eppure (o macce) ripu 727 °C cocTaBisiet %.
e +0,02
e 0,006
e 01
e 0,8
[lepexon xene3a u3 GeppoOMarHUTHOTO B TapaMarHUTHOE COCTOSIHHE IPOUCXOUT MPHU TEMIIepaType ...
e + Kropu
® JIUKBUJYC
e coiuayc
® COJIbBYC

Jluans AHJECF nuarpammsl «okene3o - IEMEHTUT) — 3TO JIMHHUS ...
® JIMKBHIYC
® COJIBBYC
e + coyayc
® S3BTEKTOUJHOIO IPEBPAIICHUS

Conepsxkanue yriepojia B ieZicOypuTe COCTaBIISIET %.
e +43
o 214
e 08
e 6,67

IIpu Temnieparype 1499°C B crcTeMe WKeNneso - [eMEHTHT IIPOUCXOMUT ...
e + NIEPUTEKTHUYECKOE IIPEBPAILICHNE
® OBTEKTHUYECKOE MPEBpAILEHUE
e 0o0pa3oBaHUE MEPBUYHOTO [IEMEHTUTA
e oOpa3zoBanue epputa
[Tpu Temneparype Huxke 727 °C neneOypuT npeacTaBiser coOoi. ..
e (Mech ayCTEHUTA U LIEMEHTUTA
e XUMHUYECKOE COEMHEHHE JKee3a ¢ yIiIepoaoM
e TBepaplil pacTBOp BHEAPEHUS YIIIEPOJa B Y-¥KENE3€
e + CmMmech nepauTa U LIEMEHTUTA
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[{eMeHTUT UMeEeT KPUCTAIUTHYECKYIO PEIIETKY. ..
+ OpTOopOoMOUYECKYIO

OLIK

'K

['excaroHaJIbHYIO TUIOTHOYIAaKOBAaHHYIO

IIpu Tremneparype 727 °C B criiaBaX CUCTEMBI «GKEIE€30-1IEMEHTUT» IIPOTEKAET. . ..

7
14} //
1300[ N — B S 4
(J \E'____C"/ L 4
S 1100 "'———-“é—gw
k. / B C I
2 9ooG W
-
] If’
o 1 1 1. 1. 1 1]
3. TWEp 1
=
sooll

e +3BTEKTOMIHOE IIPEBPAILIECHUE
® DOSBTEKTHUYECKOE MPEBpaIlCHUE
e o0Opa3oBaHue jnenedypura
e 00pa3oBaHME BTOPUYHOTO LIEMEHTUTA
Jluausa SE nmuarpaMMel «oKene30-IIeMEHTHT»-3TO JTHHUA. . .

7
1500 B — ,/D
=y //
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1300|N
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I
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900
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Temneparypa , °C

500
[IepauTHOTO NIpEBpALLIEHUS
+ PacTBOpHMOCTH yriepoaa B ayCTCHHUTE
PactBopumocTH yriepona B peppute
OBTEKTHYECKOT0 IIPEBPAILCHUS

@eppUT UMeEET KPUCTAJUIMYECKYIO PELIETKY ...

'K

TETParOHaJbHYIO

+OLK

TreKCarOHAJIbHYIO INIOTHOYITAKOBAaHHYIO

-

B unrepaine Temnepatyp 727-1147 °C nenedypuT npeacTaBisieT COOOH. . .
e (CwMech GeppuTa 1 IEeMEHTUTA
e +(CmMech ayCTEHHUTA U LIEMEHTHUTA
e TBepublii pacTBOp BHEAPEHUS YIIepoia B a — JKenese
e TBepuplii pacTBOp BHEAPEHUS YIiepoja By — xKelese



IIpu KOMHATHO TeMIlepaType paBHOBECHAs CTPYKTYpa, YIIIEPOAUCTON cTanu, conepsxauieit 0,8% cocto-

uT H3....

e [lepivTa M BTOPpUYHOTO LIEMEHTUTA

o @eppura u nepiauTa

e + [lepnuta
e JleneOypura

Temnepatypsl A, Acs, Acem Ha IHArpaMME <OKEJIE30 — [IEMEHTUT» COOTBETCTBYET JTMHUSM ...

1500 B ° PQ, GS, ES
13;‘35; "\"<~\ e PSK, ECF, ABC
© oo £  ECF,PQ,ES
- “AE
A e +PSK, GS, ES
g 74
2 P ‘S/
E "OO-P— =
=

3 4 5 6 6,67 100%C

30 40 50 60 70 S0 90 100% FeyC

HpI/I 06p330BaHI/II/I CIlJIaBa, IIPCACTABJIAIOIICTO coOoi MCEXAaHUYCCKYIO CMECh KOMIIOHCHTOB, ...

oOpa3yeTcs HOBasi KpUCTAJUIMYECKasl PELIETKa, OTIMYAOLIAsCSA OT PELIETOK KOMIIOHEHTOB

® COXPpaHACTCA KPUCTANIMYCCKAA pCIICTKA paCTBOPUTCIIA
e +BCE KOMIIOHEHTHI COXPpaHAKT CBOU KPHUCTATINIMYCCKUC PCIICTKH

COXPAHACTCA KPUCTAIUIMICCKAA PCHICTKA paCTBOPCHHOI'O BCIICCTBA

Haubonee BBICOKOYTHCPOHHCTOﬁ (1)8.30ﬁ JKCIIC30YyTIJICPOJAUCTHIX CIIABOB SBJISCTCA. . .

e ®eppur

o +llemeHTUT
o JleneOypur
e AycTeHUT

B cooTBeTcTBMY ¢ IPUBECHHON TUAarpaMMOii, paCTBOPUMOCTb YTIIepo/ia B ayCTEHUTE MIPH TEMIIEpaType
900 °C cocrasisier npubausutensio  %.

Tenmneparypa , °C

5 e
A Zill
4
4] S~ 4 /

—]
1300[N ~
\.g'_____(w/___-__
1100 4 ‘
G /E € 7 e 08
900 S 54 o 214
7, e i e T i i R TR [
700 = e 6,67
500 o +14
300
10012 L

1 2 3 4 5 6 6,67 100%C

L 1 L L L L '
10 20 30 40 S50 60 70 80 90 100 % FeyC”

Tema: OcHOBBI TepMUYECKOIl 00padOTKH

Ha AuarpaMmme Fe-Fe3C KpUTHYCCKAsA TOUKA Acm COOTBCTCTBYCT JIMHUM ...

e +SE
e GS
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e PSK

e ECF
Ha nuarpamme Fe-FesC kputnueckast Touka A; COOTBETCTBYET JIUHUMU ...
e +PSK
o GS
e SE
e ECF

CrerneHbro JUCIIEPCHOCTH (PePPUTO-IIEMEHTUTHOM CTPYKTYPBI Pa3In4atoTCs . ..
® -+ [IEpINT, COPOUT U TPOOCTHUT
e OCiHWUT, MAPTCHCUT, IIEMEHTUT
e (eppur, nepiaurt, 1eAeOypHUT
® TPOOCTHT, IIEMEHTUT, JICACOYPUT
TBeprocTh MPOAYKTOB MPEBPALICHUS AYCTEHUTA ITOBBIIIACTCS B PSIIY ...
e -+ [epJauT, COPOUT, TPOOCTUT, MAPTEHCUT
® MapTEHCHT, TPOOCTHT, COPOUT, IEPIUT
® TPOOCTHUT, COPOHT, IEPIHUT, MAPTCHCUT
® MapTEHCHT, [IEPIHT, COPOUT, TPOOCTUT
TerparonanbHyI0 KPHCTAIUIMYECKYIO PELICTKY UMEET ...
e + MapTECHCUT

* ¢eppur
e copbOur
® TEpJUT

beitnut (cTpykTypa craiu, o0pasyromascs B pe3yibTaTe IPOMEXyTOYHOTO IPEBPALCHHs ayCTCHUTA)
COCTOMT M3 CMECH YaCTHLL. ..

e MapreHcura u kapbua xenesa

e + IlepechiieHHOTO yriaepoaoM (eppura u kapouaa xenesa

e AycTreHuTa U MapTEHCUTA

o [lepechimenHoro yriepoaoM geppuTa U MapTeHCUTA
B cooTBercTBHY C IPUBEAECHHON JUarpaMMOi, OXJIOXK/IEHUE CTaJIM CO CKOPOCThIO V4 IPUBEJET K IIPOTeE-
KaHUIO [IPEBPAILICHHUS.

4

i
: 600: e TpoocTuTHOrO
% 400 e [lepnutHOro
o 66 e bBeiinutHOTO
5 1 e + MapTEHCUTHOI'O
20 -
Bpemsa, MuH
beznud¢y3nonHoe npeBpalieHne ayCTeHuTa NPUBOJUT K 00pa30BaHUIO ...
e copOuta

e qepiauTa
e -+MapTEHCHUTa
e Tpoocrtura
[Tpu nuddy3noHHOM pacnange aycTeHUTa 00pa3yroTes ...
® IEpPJIUT, TPOOCTUT, MAPTEHCUT
® TepyauT, COpOUT, TeneOypuT
e FTEPIUT, COPOUT, TPOOCTUT
e OEWHUT, MAPTEHCUT, MEPIUT
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COBOKYITHOCTH OTEpaliy HarpeBa, N30TEPMUYIECKON BBIICPIKKU U OXJIAXKICHUS METAITHIECKIX CIUIABOB,
HAXOJSIIUXCS B TBEPJOM COCTOSIHUH, C LI€TIbI0 M3MEHEHUS UX BHYTPEHHETrO CTPOCHUS U CO3JJaHUsI 32 CUET
3TOr0 HEOOXOIUMBIX MEXaHUYCCKUX MITH (PU3UIECKUX CBOMCTB HAa3bIBaCTCSA  00pabOTKOIA.

e  DJEKTPOXUMHYECKOM

e MexaHuyeckou

¢  XHMMHMKO-TEPMHUYECKOU

e + Tepmuyeckon

[Tpomexyrounoe ( OEHHUTHOE ) TPEBpAIICHHE TPOTEKAET B YIIIEPOAUCTON SBTEKTOUTHON CTAIIU TIPU
TeMIeparypax °C

e Huxke 240
e 727-500

e Brimre 727
e +500-240

TBepaas, Xpymnkasi CTpyKTypa, 00pa3yrolas Ipu OXJIAXKICHHH ayCTEHUTA CO CKOPOCTHIO BBIIIE KPUTHY e~
CKOM CKOPOCTH 3aKaJKH, Ha3bIBAETCH ...

e TpPOOCTUTOM 3aKAJIKH

e CopOuToMm 3aKanku

e +MapTreHcHuToM 3aKaKu
e [lepnutrom

FCOMeTpI/I‘leCKHM MCCTOM KPUTHYCCKHX TOYCK AC3 , ABJISICTCA JIMHUA JUuarpaMmabl <GKECJIC€30 - ICMCH-
TUT».
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MapTeHcuTHas CTPYKTypa ¢ TeTparoHajdbHON KPUCTAJUIMYECKON PEeIIeTKOM MpH 3aKkalike o0paszyercs
BCJIC/ICTBHE ...

e +oTcyTcTBUS JU(QY3Un yriepoaa

e nporekaHus 1upy3un xKeuaesa

e orcyrcTBus quddy3un xenesa

e mpoTekaHus AMPPy3un yriaepoaa
Tepmudeckast 06paboTKa, MPOBOJMMAS C IIEIIbIO MOTYYEHHUSI HEPAaBHOBECHOM CTPYKTYpPHI CILIaBa, HAa3bIBa-
ercsl. ...

e ®pesepoBaHUEM
e [lemeHranueit
e -+3akaykoi
e  Omxurom
Tema: OTKUT 1 HOPMAJIM3AIUSA CTAJH

OTxur, B mporiecce KOTOPOTo pacmajl aycTeHUuTa Ha (PeppUTHO-IIEMEHTUTHYIO CMECh MPOUCXOIUT TPH
MTOCTOSTHHOM TeMITepaType, Ha3bIBACTCH ...

¢ + M30TEpMUYECKUM

® PEKpPUCTAIUIU3AlMOHHBIM
® I[IOJIHBIM

o 1updy3nOHHBIM
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CTpyKTypa BHICOKOYTJIEPOAUCTON CTAIH MOCJIE HOPMAIH3AIMHU COCTOUT U3 ...

+ copbura

MapTEHCHTA

beppuTa u nepiuta

TPOOCTHUTA

[Ipu HOpManu3aIu 3a3BTEKTOUIHBIE CTAJIM HArpeBaloT O TEMIIEpaTyphl Ha 30-50° Bbue ...
o + ACcm

e Aci
e Ax3
o M,
JIist CHATHS HAaKJIeTa MPOBOJIST OTXKUT.

e -+ PEKpPUCTAILIU3ALMOHHBIN
®  HEMOJHBIN
®  IIOJHBIN
o uddy3uOHHBIN
Jlnst ycTpaHeHus: 30HAJIbHOM M IEHIPUAHON JTMKBAIIMU, BO3ZHUKAIOUIEH IPU KPUCTAJUIM3ALUHA METAJIJIOB,
MIPUMEHSIOT OTXKUT.
o + nuddy3noHHBIN
®  HEIMOJHBIN
®  TIOJHBIN
® PEKPUCTALIU3ALUOHHBIN
CoracHo auarpaMMe «Kejne30-IIEMEHTHUT, 3a9BTEKTOUIHBIC CTAIH MOCIIE HEMOJIHOTO OTKUTA UMEIOT
CTPYKTYPY, COCTOSIIIIYIO U3 ...
® + 3€pPHUCTOIO IEPINTA U LIEMEHTUTA
e rmepiuTa U peppura
® [JJACTUHYATOIO MepuTa
® MapTeHCHUTa
B pe3ynbpTare npoBeneHHs MOTHOTO OT/KUTA CTAIIH ...
® YMEHBIIACTCS TUIACTUYHOCTD U YBEJIMUYUBACTCS XUMHUYECKasi HEOJHOPOIHOCTh
+ yBENTMYMBAETCS IJIACTUYHOCTh M YMEHBIIIAETCS XUMUYECKast HEOTHOPOIHOCTh
YMEHBIIAIOTCS IACTUYHOCTh M XUMUYECKasi HEOTHOPOIHOCTh
YBEITUYUBAIOTCS TIACTUYHOCTH M XUMHUUYECKasi HEOJTHOPOTHOCTh
OTXUT OTIMYAETCS OT HOPMATTU3AIIHH ...
CKOPOCTBIO HarpeBa
+ CKOPOCTBIO OXJIaXKACHUS
TEMIIepaTypoy Harpesa
® [IPOJIOJKUTEIILHOCTBIO BBIJIEPKKU
[IpeaBapuTeIbHBIM BHIOM TEPMHUYECKON 00pabOTKH CTalIv, TPeAHA3HAYCHHBIM JIJIs1 TTOITOTOBKU METalia
K mocleayromieil o00paboTke pe3aHueM, AaBlIeHUEM, CBApKOM U T.1., ABISETCS. . .
[lemenTanus
3akanka
+ OTxUT
Otnyck
[Tpu mpoBeneHNN OTHKUTA CTAIN OXJIAXKIEHUE YTIIEPOTUCTBIX CTalIel OOBIYHO MTPOBOMSIT. . ..
+ C neubto
B macne
Ha Bo3nyxe
B BozE
[Ipu BBICOKMX TemmepaTypax U JUIMTEIbHON BBIACPKKE MMPOBOISIT OTXKHUT . ...
e Henonnsiit
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PexpucrainusaunoHHbIN
s cHATHUS HaNpsKEHUU
+ Inddy3nonnsrii

TeMmneparypa HenmoJaHoro otkura s crainu Y 10A cocTaBiisieT 0KoJIo ...

+750-770
920-950
680-700
1350-1370

Crpykrypa ctanu 30 rmocie moJHOro OT)KUTa COCTOUT U3 ...

+ deppura u nepauta
HepJInTa U IEMEHTHUTA
MapTEHCHUTA

nepimTa

JnPy3nOHHBIH OTHKUT TPOBOJAT C IEIBIO

CHsATHS HaKJIeTa X0JI0AHOAe(hOPMUPOBAHHOTO METAJIIa
[lony4yeHue 3epHUCTOTO NEPINTA

+ YMeHbIleHUs JeHIPUTHON JTUKBUIALIMU

CHsTHE OCTaTOYHBIN HANPSHKEHUN

Tema: 3akajka U OTHYCK CTAJIH

CrpykTypa, osydaemasi Ipu U30TEPMHUUECKON 3aKaJIKe JIeTajell N3 HEKOTOPHIX JISTUPOBAHHBIX CTAJICH,
o0azaroiasi BBICOKOH BS3KOCTBIO U TPOYHOCTHIO, ATO ...

+ HUKHUN OCHHUT
TPOOCTHT

MapTEHCHUT
0€3UroJb4aThIi MAPTECHCUT

JU1s 3a3BTEKTOM/IHBIX CTaJIel C LIEIbI0 YBEJIIMUECHUS TBEPAOCTH U U3HOCOCTOMKOCTH, HEOOXOAUMBIX JUIS
MHCTPYMEHTOB, IPUMEHSIOT ...

+ HEMOJIHYIO 3aKaJIKy

MIOJTHYIO 3aKaJIKy
N30TEPMHUUYECKYIO 3aKAJIKY
BBICOKOTEMIIEPATYPHBIN OTIYCK

CtpykTypa, ojgydaeMas Tocjie HeTOJHOM 3aKallKi HHCTPYMEHTAIBHBIX CTalel U HU3KOTEMIIEPaTyPHOTO
OTIyCKa, — 3TO ...

+ MapTEHCHT OTITyCKa

copOuT OTIycKa

cMech (heppuTa M MIIACTUHYATOTO IIEMEHTUTA
TPOOCTUT OTIIYCKA

B kauecTBe oxnakgaromux cpes Npyu 3aKajlke UCIOJIb3YIOT ...

+ BOAY U MUHEpaJbHbBIE Maciia
XOJIOJTHBIN BO31YyX
CIIOKOMHBIN BO31YX

TOPSIYYIO BOAY

OnTumanpHas TeMIepaTypa HarpeBa JJ03BTEKTOUIHBIX CTaJlel MpHU MOJTHON 3aKallKe ...

+ Acs + (30...50) °C
Acy + (30...50) °C
Acm + (30...50) °C
770°C

TpOOCTI/IT 3aKaJIKh U TPOOCTUT OTITYCKa Pa3JIM4aroTCA ...

XUMHUYCCKHUM COCTaBOM
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® JIHMCIIEPCHOCTHIO
e + (popMoii yacTHIl IEMEHTHTA
e (a3oBBIM COCTAaBOM

OnTumainbpHas Temneparypa HarpeBa ctain Y 12 noa 3akanky cocrasiser  °C

850-870

680-710

+ 760-780

1400-1420

CrpykTypa, HoaydaeMas IOC/I€e 3aKaJIKU U BBICOKOIO OTIIYCKa YIIIEPOAUCTON CTAIH - 3TO...

e [Ilepnur
e MapTeHCuT OTIIycKa
e TpoocTut ormmycka
e + CopOut otmycka
CriocoOHOCTB CTaH K MOBBIIICHUIO TBEPAOCTH MPH 3aKAJIKE HA3BIBACTCH ...
® [IPOKaJIMBACMOCTBIO
® HM3HOCOCTOMKOCTBIO
® -+ 3aKAJIMBAEMOCTBIO
® HaKJIECIIOM

ViydmeHnem yriepoancThIX CTanel Ha3bIBaeTCs TepMHUUecKas 00paboTKa, cocTosIIas U3..

e 3aKaJIku U HU3KOI'O OTITyCKa
e Omxwurau CpCaHETO OTITYCKa
e 3akalku u CpCaHCIO OTITYCKa
e + 3aKaJIKi U BHICOKOT'O OTITyCKa
COI[Cp)KaHI/Ie yriiepoa B MapTCHCHUTC IMOCJIC MMOJTHOM 3aKanku cranu 40 cocTaBiseT

e 45

e 08
e 0,02
e +04

TBepI[a}I, Xpynkaga CTpyKTypa, o6pa3y}ou1aﬁc;1 IpH OXJIAKACHUUN aYCTCHHUTA CO CKOPOCTBHIO BBIIIC KPUTHU-

YEeCKOUW CKOPOCTH 3aKaJIKW, HAa3bIBAETCH ...
® [IEPIUTOM
® TPOOCTUTOM 3aKaJlK{
e CcopOUTOM 3aKaIKu
® + MapTEHCUTOM 3aKaJIKU
HemnomnHoii 3akanke moaBepraroT OObIYHO  CTaJIH.
® JIETUPOBAaHHBIE
® JI0’BTEKTOMJHBIE
® + 3a9BTEKTOUIHBIE
® BBICOKOKAYECTBCHHbBIE
[Ipu noHM>XEHUHN TeMIEPATYpbl OTIYCKa YIIEPOAUCTHIX CTaNEH ...
e -+ yBEIMYMBAETCS TBEPAOCTh
® TBEPJOCTb HE MEHSETCS
® [IOBBIIIAETCS IACTUYHOCTh
® YMEHBUIAETCS TBEPAOCTh

TpOOCTUTOM OTITYCKa Ha3bIBAIOT ...
® [IEPECHIIECHHBIN TBEPABIA PACTBOP YIJIEpPO/ia B a-Kee3e
® BBICOKOAMCIIEPCHYIO CMeCh (hepprTa U LIEMEHTUTA IJIACTUHYATOTO CTPOEHUS
e + BBICOKOJUCIEPCHYIO CMECh (peppuTa U IIEMEHTUTA 36pPHUCTOrO CTPOCHHUS
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¢ CMCChb ayCTCHHUTA U HICMCHTUTA

Tema: Xumuko-repmuyeckasi oopadorka. [loBepxHocTHasi 3aKaJIKa
IIpn MeUIEHHOM OXJIAKICHUM CTAIBHOIO U3JENHS MTOCIIE EMEHTALUN CTPYKTYPa IOBEPXHOCTHOTO CII0
COCTOUT U3 ...
e + IIEpJINTA U LIEMEHTUTA BTOPUYHOIO
e IICpJIHTA
e nepiaura u pepputa
e (eppura
JU1 oJTy4eHus: BBICOKO! TBEPIOCTH MOBEPXHOCTU IIPH COXPAHEHHUH BS3KOM CEPALIEBUHBI UCIIOIb3YIOT
ITIOBEPXHOCTHYIO 3aKaJKy, KOTOPYIO IIPOBOJSAT HarpeBaHUEM IIOBEPXHOCTHOTO CJIOA ...
e + BBIIIEC TEMIIEPATYPbI KPUTUUECKON TOUKU AC3
® HIDKE TEMIIEpaTypbl KpUTHYECKON TOUKH AC3
® HIKE TEMIIEpaTypbl KpUTHUECKON TOUKU A1
e  BBIIIIC TEMIIEPATypbl KpUTUYECKOM TOUYKHU A1
XUMHUKO-TepMUYECcKas 00pabOTKa BBI3HIBAET U3MEHEHHE ...
e + CTPYKTYpPbI, XUMHYECKOT'O COCTaBA U CBOMCTB B IIOBEPXHOCTHBIX CIIOSIX U3EIIHS
® CTPYKTYpbI B 00beMe HU3Jenus
® CTPYKTYpPbI, XMUMMUYECKOI'O COCTaBa U CBOWCTB B 00beME U3/1EHs
® CBOJCTB B IIOBEPXHOCTHBIX CIJIOSIX U3EIHS
[Tocne nemeHTay MPOBOIAT HETIOJHYIO 3aKalIKy M HU3KH OTITyCK. B pe3yiprare Takoit 00paboTku 1mo-
BEPXHOCTHBIN CIION IPUOOPETAET CTPYKTYPY...
e + MapTeHCHUTA OTIIYCKa C MEJIKMMHM BKJIFOUEHUSMHU KapOU10B
® TPOOCTHUTA OTITYCKa
e OciiHnTa
® MapTEHCHUTA U OCTATOYHOI'O ayCTCHUTA
[Iporiecc XUMUKO-TEPMHUIECKON 00OpaOOTKH OCYIIECTBIISIETCS IIYTEM ...
e + 11U dy3uOHHOr0 HACHIIEHUS IOBEPXHOCTHBIX CIIOEB U3/EIMH HEMeTalIaMi WM MeTaJUlaMu U3
BHEIIHEH aKTUBHOU CpeJibl
e 0e3auddy3nOHHOrO HACBILIECHHS TOBEPXHOCTHBIX CJIOEB U3/IETIUI HEMETallIaMu WK MeTaJlJlaMi
13 BHELIHEH aKTUBHOU CpeIbl
e U (dy3MOHHOrO HACKIIIEHUS TOBEPXHOCTHBIX CJIOEB M3/EIUI HEMETAUIaMU U3 BHEIITHEH Heak-
THBHOU Cpeabl
e 11(Py3MOHHOTO HACBILIEHHUS aICOPOMPOBAHHBIMU aTOMAaMH AJIEMEHTOB CEP/LIEBUHBI U3ETHI
OnTumanbHOE cofiepkKaHKue YIIEpOA0B B IEMEHTOBAHHOM CJIOE cocTaBisieT %o
e 0,305

e +0,8-1
e 0,5-0,7
e 12-13

OnHOBpEMEHHOE HACBILIEHUE TOBEPXHOCTH U3JIENHUN YIIIEPOIOM U a30TOM B Ia30BOM CpeZie Ha3bIBACT-
col....
LlemenTanuei
+ HutpouemenTanuei
I{nanupoBaHueM
A30THpOBaHHEM
Jlj1 osTydeHus: BBICOKON TBEPIOCTH MMOBEPXHOCTHU TPYILUXCS JA€Taled MalllMH NPU COXPaHEHUU BA3KOU
CepILIEBUHBI IPUMEHSIOT __ 3aKaJKy.
® HEMOJIHYIO
® + [IOBEPXHOCTHYIO
® TIOJIHYIO
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® U30TEPMUYECKYIO
XHUMHKO — TEPMUYECKYIO 00paOOTKYy MPUMEHSIOT C IIEJIBIO ...
e + [loBbIIICHUS IIIACTUYHOCTH, YIAPHOU BA3KOCTH, KOPPO3UNHON CTOUKOCTH
e CHIDKEHHS TBEPJOCTH, CHATHS OCTaTOYHBIX HANPSIKEHUHU U YIy4IIeHUs] 00pabaThiBaeMOCTH
e [loBbIIIEHNE IPOYHOCTH U TBEPAOCTH CEPALIEBUHBI IETAIN
e [loBbIIIIEHNS TOBEPXHOCTHOM TBEPIOCTH, U3HOCOCTOMKOCTH, KOPPO3UMHOM CTOMKOCTH

Juddy3noHHOE HACHIIEHNUE CTANIN YIIIEPOIOM OCYIIECTBISIETCS B aKTUBHON CpeJie, Ha3bIBaEMOI. . ..
e + KapOropuzaTtopom
e JloMeHHOM Ie4Ybl0
e KapGonaTom
e Karanuzaropom
[{uanupoBaHreM Ha3bIBaeTCS MPOLIECC HACHIIICHHS IOBEPXHOCTH U3JIEIHIA. ..
e -+ OMHOBPEMEHHO YIJIEPOJIOM M a30TOM B PACIUIABIICHHBIX [IHAHUCTHIX COJISX
e  Yriuepoaom
e (OnHOBPEMEHHO YIJIEPOJIOM M a30TOM B ra3oBOM cpeje
e (Cnauana yriaepojom, a 3aTeM IIHHKOM
LlemenTanuu nenecoodpazHo MOABEPraTh U3AEIUS U3 CTAIH ...

e VI2A

e 40XHMA
o 60C2XDA
e +18XIT

[Tocne nemeHTanuu ¢ 11e1bt0 00ecTeyeH s BBICOKOM TBEPAOCTH OBEPXHOCTHOIO €105 AETAU HOABEP-
rawr. ..

e [lonHOM 3aKanke U HU3KOMY OTIIYCKY

e Hopmanm3zauuun

e HenonHoli 3aKkajike U BBICOKOMY OTITYCKY

e + HenomnHoii 3akajnke U HU3KOMY OTIIYCKY

Tema: KoHCTPYKIIMOHHBIE CTAH
Crpykrypa ctanu Y10 B paBHOBECHOM COCTOSIHUM COCTOUT U3 ...
e -+ QepinTa ¥ BTOPUYHOIO HEMEHTHUTA
e (eppura u nepauta
e MapTEHCHUTA MU OCTATOYHOI'O ayCTECHUTA
e [IepiuTa
W3 HIKenpuBeeHHBIX /7151 U3TOTOBJICHUS MPYXHUH U PECCOp LEIeco00pa3HO UCII0NIb30BaTh CTAIH ...
e +55C2,60C2XDA
e 30XT'CA, 40XH

o V7A, V12
e 20X, 18XI'T
CoaeprkaHue yriepo/ia B MAIIHHOCTPOUTEIBHBIX YIYUIIAEMbIX CTAIAX COCTABIISET %.
e +0,305
e 05707
e 0,7-1,3
e +0,1-0,3

W3 HrkenprBeIeHHBIX [IEMEHTYEMbIMU (HUTPOLIEMEHTYEMBIMH ) CTAJISIMU SIBJISIFOTCS ...
e +20X, I18XIT
e POMS5, P18
e S50X®DA, 65C2BA
e 45,30XI'CH2A
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Koppo3noHHO-CTONKOH CTabIO ABISETCH. . ..

o 22K

e +20X13

e HISKIMST
o 20X

W3 HKenprBeeHHBIX HAWOOJIbIYIO TBEPIOCTh B OTOXOKEHHOM COCTOSIHUU UMEET CTallb. ..
e +VI0
e 65
e V8A
e [0kn
IlemeHTyeMble 3yOuaThle Kojeca 11e1eco00pa3HO U3roTaBINBaTh U3 CTAIH ...
e 20X13
o 45
o +15XD
e VI0A
KoHCTpyKIIMOHHON yTy4dIIaeMoM SIBISETCS CTalb. ..
e VI2
o +45
e 65
e O8xkm
W3 HIKenpruBeCHHBIX (epPUTO-TIEPIUTHYIO CTPYKTYPYB OTOXOIKEHHOM COCTOSTHUHM UMEET CTallb. ...
e V8

e OXC
e VI2A
e +50C2

W3 mepedncieHHbIX cTaiel Jrydiieid 00padaThIBaeMOCTBIO pe3aHUuEeM 00JIa/1aeT CTallb ...
e P6M5S
e 12XI18HI10T
e +ACI2XH
o VI2A

KoHCTpyKIIMOHHOM CIOKOMHOW YTI€pOAMCTON KaYeCTBEHHOM CTaNbIO SBIISETCS CTANIb ...
e VI0A

e Cr3cn
e 10mc
e +15
[ToBepxHOCTHOI 3aKaiKe ¢ UHIYKIIMOHHBIM HarpeBOM II€J1IeCO00pa3HO MOABEPraTh U3ICIHs U3 CTAJH ...
e X
e +40X
e V10
e 20X
KauecTBeHHOI KOHCTPYKIIMOHHOM SIBJIIETCS CTATb ...
e (C13
e +40
e 30XI'CA
e VS8A

Tema: UyryHsl
BBICOKOITPOYHBIN YyTI'yH MTOIYYaroT B pE3YyJIbTaTe ...
® + MOAM(PHUIMPOBAHUSI MarHUEM
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¢ TpadUTH3UPYIOLIETO OTXKUTA CEPOro YyryHa
® yBEJIMYEHUS COJEP>KAHUS KPEMHUS
e HOpMaJIU3alUU
Hudpsr B Mmapke uyryna CU 30 o3Ha4aroT ...
e -+ BPEMEHHOE CONPOTUBJICHUE IIPU PACTKECHUU (*10'1, MllIa)

e CO/Ep:KAHME YIJIEPO/a B JECATHIX J0JIAX MPOLIEHTA
® CoJIep)KaHHME KPEeMHUS B MPOILIEHTaX
e orHOocutenbHOE ymHeHue (*10, %)

Bxmtouenus rpadguta B uyryne mapku KU 37-12 umeror dbopmy.
e + XJIONIBEBUIHYIO
® [UIACTMHYATYIO
® BEPMUKYISIPHYIO

® IOOYJISAPHYIO
YyryH, B KOTOPOM BECh yTIIIEPO HAXOAUTCS B CBOOOAHOM COCTOSHMM U BKJIIOUEHHS rpaduTa UMEIOT I11a-
cTUHYATYIO popmy, sIBIISETCS ...
e -+ cepbIM (PEPPUTHBIM
®  CepbIM NEPIUTHBIM
® KOBKHMM (heppUTHBIM
®  BBICOKONPOYHBIM IEPIUTHBIM
YyryH, B KOTOPOM BECh yIIIEPOJ HAXOAUTCS B XUMUUECKH CBS3aHHOM COCTOSHHH, HAa3bIBAIOT ...
e + 0enbIM
® cCcephIM
®  BBICOKONIPOYHBIM
® KOBKUM
CTpyKTypa JOIBTEKTUYECKOTO OEIOro 4YyryHa pu KOMHATHOM TeMIIepaType COCTOUT U3 ...
+ nepinura, 1eaedypura U IEeMEHTUTA
[IEMEHTHUTA U TIePJINTA
nenedypuTa U NEPBUYHOTO IIEMEHTHTA
rpaduTa U nepianuTa

Ha pucynke n3o0paxeHa MUKPOCTPYKTYpa 4yryHa.

e Ceporo epputHoro

e BBICOKOIIPOYHOIO MEPIUT-
HOT'O

e + Ceporo nepauTHOTO

e Kosxkoro deppurto-
MEPIUTHOTO

KoBkwuil kKaydyk MOJIy4aroT. ..

e + ['paduTH3UPYIOLUIIM OTKHUTOM O€JI0ro YyryHa

e  BBICTPBIM OXJIQXKIEHUEM U3 KHUIKOTO COCTOSHUS

e MoaudunupoBaHueM paciiaBa MarHueM

e VBeJIUYEHHUEM COACPKAHUSI KPEMHHUS
UYyryH ¢ mIIaCTUHYAThIM IpauTOM, UMEIOLIHI BpeMEHHOE CONPOTHBIIEHHE MpH pacTshkenuu 250 MIa,
MapKupyeTcs ...
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e (Y250

e KU25
e BY250
o +CY25

UYyryH npu BblIIaBKE MOAU(PULUPYIOT MArHUEM C LIETIBIO. ..
e l3mMmenbueHus 3epHa
e + [lomyueHust rpaduTOBBIX BKIIOYEHUH MAPOBUIHON (HOPMBI
e [loBbIIIEHUSA KOPPO3ZUOHHON CTOMKOCTH
e [losyueHust KOBKOIO UyryHa
bosiee BBICOKYIO IPOUYHOCTh UMEET UYTYH € OCHOBOM
e  ®DeppUTO-TIEPIUTHON
e AycCTEeHUTHOU
e + [lepauTHOi
e OdeppurHou
Coneprkanue yriiepo/ia B JIOOBTEKTHUECKUX O€JIbIX YYT'YHAaX COCTABJISIET (B MPOLEHTAX O MAcCe) ...
e +214-43

e 08-2,14
o 43-6,67
e 0,02-0,8
Bechb yriepoa HaxoauTcsi B XAMUYECKU CBSI3aHHOM COCTOSIHUM B BUJIE [IEMEHTUTA B YyT'yHax.
e cepbIX (heppUTHBIX
® KOBKHX

e + 0OeJBIX
®  BBICOKOIIPOYHBIX
UyryH, BKIIOYCHHS rpaduTa B CTPYKTYpE KOTOPOTO HMEIOT MAPOBUIHYIO (hopMy, Ha3bIBaCcTCA ...
® -+ BBICOKOIIPOYHBIM
® CephiM
® KOBKUM
e (OenbIM

Tema: Meap ¥ ciJIaBbI HA €€ OCHOBE
Onnoda3HON ABYXKOMIIOHEHTHOM JIATYHBIO SIBISETCH ...

o +JI96
e JI59

e 20JI

e JIC59-1

VY nenapHOe 3JEKTPUUECKOe COPOTUBIICHNE MEIU NP YBEJIMUEHUU COIEP)KaHUs IpUMeECeH . ..
e -+ yBEIMYUBACTCSA
®  yMEHBIIIAeTCs
® HE U3MEHSCTCS
® MOXET KaK yBEJIMUMBATHCS, TAK U YMEHBIIATHCS B 3aBUCUMOCTH OT BHJIA PUMeEcei
Cmunas JI90 mpencrasinsier co0oi ...
e -+ maryHsb, comepxantyto 10% nuHKa
® JIaTyHb, comepkamyto 90% muHka
e JIATEHHAs cTalb, coaepxanryto 0,9% yriaepona
® JIUTEHHBIN CIIAB HA OCHOBE aJTFOMUHHUS
JluTeitHblil cryiaB HAa OCHOBE MeU, cofepxatuii okosio 10% omnoa u oxoino 1% docdopa, mapkupyercs

e +BpO10d1
e JIO®10-1
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e JIODE9-1

e bpOP10-1
JJ1s U3roTOBIEHUS BKJIAAbIIIEeH MOIIIUITHUKOB CKOJIbKEHHUSI 11eJ1ecO00pa3HO MCIOIb30BaTh CILIAB ...
e +BbpC30
e bpb2
e JI96
e JIAXK60-1-1

CmuaB bpb2 nenecoobpa3Ho UCIONB30BATh ISl U3TOTOBJICHUS. ..
® TMOANIIUIHUKOB CKOJIbKEHUS
® OTJIHMBOK CIOXHOH (popMBI
e + IPYXHUH, YIPYTHX 3JIEMEHTOB
e OOIIMBKH caMoJIeTa
BbpOSII5CS npencrassietr co0oii. ..
e Jlepopmupyemyro 0JIOBIHUCTYIO OPOH3Y, COJEpKaIIyI0 B cpeiHeM o 5% oioBa, IMHKA U CBUHIIA
e +JluTeliHy0 OJOBSIHUCTYIO OPOH3Y, COJIEPKalIYyI0 B CpeHEM 110 5% 0510Ba, IMHKA U CBUHIIA
o Jlehopmupyemyro 0JIOBIHUCTYIO OPOH3Y, COAEPIKAIIYIO B cpeiHeM o 5% oJloBa, IMHKA U KPEM-
HUS
e JluTteliHyro OJOBIHUCTYIO OpOH3Y, COAEPKaIIYI0 B cpeAHeM 1o 5% o5ioBa, IMHKA U KPEMHUS
JIBoiiHOM nedopMupyeMblii CIJIaB HA OCHOBE MeIU, cojiepskamniuii okono 30% IuHKa, MapKUPYETCH. . .
e JI30

e +JI70
e bp70
e bp30
CrnaBoM Ha OCHOBE MEJIU SBJISIETCH. . .
e b88
o +JIC59-1
e MIJIS
o JIl6
«ABTOMaTHOW» JIATYHBIO SIBJISAETCH. ..
e Al2
e AJI2
e JI96
o +JIC59-1

CrnnaB Menu ¢ IUHKOM Ha3bIBAaETCH. . .
e +JlaTyHblO
e CunymnHom
e Menpxnopom
e bponson
ITo cpaBHEHUIO C TaTyHSIMHU YUCTast MEJb 00JIa1aeT. ..
e + DIEKTPONPOBOTHOCTHIO
e JKunkorekyuecToio
e IIpouHOCTEIO
e TBepHOCTBIO
B pany narysneii J196 - JI80 - JI70 ...
® TPOYHOCTH MOBHIIIAETCS, INIACTUYHOCTh YMEHbBIIIAETCS
® + IPOYHOCTH U MJIACTUYHOCTD MOBBIIIAIOTCS
® TPOYHOCTH U MJIACTUYHOCTDH MOHMKAIOTCS
® [IPOYHOCTb MOHUXKAETCA, A INIACTUYHOCTH MOBBIIIAETCS
JUist U3rOTOBJICHHUS IPY>KUH 11€7€CO00pa3HO NCIOIb30BATH CILIAB. ..
e bpOl10
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e +bpb2
e bpC30
o JI96

Tema: ANlOMHHMI M CIVIABBI HA €T0 OCHOBE
JIuTeliHpIMU CIIaBaMU HA OCHOBE AJIFOMUHUS SIBJIIFOTCS ...
® -+ CUIIYMHUHEI

e IypaJIOMHUHBI
e OpoH3BI
e aBHUaAIHU

J19 — 510 CILJIaB HAa OCHOBE aJIFOMUHUS, TEPMUYECKON 00pabOTKOM.

+ nedpopMUpyEMBIid, YIIPOUHSIEMBbIH
neOopMUPYEMBIiA, HE YITPOUHSIEMBIN
JIMTEHHBIN, YIPOYHSAEMbIN

® JINTEWHBIN, HE YIIPOUHAEMBIN
Ha ¢parmenTe quarpamMmsel «Al — nerupyromumii 31eMeHT» TUTEHHBIM CIIaBaM OTBeYaeT 001acTh ...

_—

JypaJltoMUHBI MOKHO YIIPOYHHUTS ...
e -+ 3aKaJKOI U CTapeHUEM
® 3aKaJIKOW U CPEAHUM OTIIyCKOM
e HOpMalu3anuen
e yIy4dlIEHUEM
HedbopmupyeMbIM HE YIIPOUHSIEMBIM TEPMUYECKONU 00paOOTKOM CIUTAaBOM Ha OCHOBE AJTFOMUHMUSI SIBJISIETCS

e + AMI2
e A995

° I[l

e AKO9

W3MeHeHne CTpyKTyphl CUITyMUHOB (M3MEJIbUEHUE CTPYKTYPBI IBTEKTUKH, YCTPAaHEHHUE KPYIHBIX MEp-
BUYHBIX KPHCTAJIOB KPEMHHUS) IOCTUTAETCH. ..

e [lnactuueckum nedopMupoBaHHEM

e 3aKaJIKOH M €CTECTBEHHBIM CTapEHHUEM

e 3aKaJKOM U UCKYCCTBEHHBIM CTapEHHUEM

e + MoaudunupoBaHueM HaTpUeM
CnnaB AMI2 MOXHO yIpOYHHTG. ..

e Hopmammszanuen

e 3aKaJgKoW M €CTECTBEHHBIM CTapEHHEM

e 3aKaJkol U UCKYCCTBEHHBIM CTapeHHEM

e + [Inactuueckoil nepopmanueit
W3 HuxenepeuncaeHHbIX 1e(OpMUPYEMBIMH YIIPOUHSIEMbIMH TEPMUYECKON 00pabOTKOM CIrtaBaMu Ha
OCHOBE JIFOMUHUS SIBIISIOTCA. . .
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+ TypasFOMUHBI
MEJbXHUOPbI
CUJTYMUHBI
JaTyHU

JInTeitHBIM CIIIaBOM Ha OCHOBE aJIIOMHHMS SIBIISCTCA ...

20J1

+AJI2
JIAJK60-1-1
AMI

,HJ'IS[ HN3TOTOBJICHUA BBICOKOHAIPY>XCHHBIX KOHCT];)YKLII/Iﬁ B CaMOJICTOCTPOCHUU I_ICJ'ICCOO6p33HO HCIIOJIB30-
BaThb CILJIaB ...

AMI2
+ B95
A20
J196

YnpoyHeHue 1ypaltOMHUHOB IIPH TEPMHUUECKON 00paboTKe 00yCIOBIEHO. . ..

+ OOpazoBanue B npoiiecce ctapeHus 308 [ nabe — [IpecToHa wim qucrnepcHbIX YacTHI] U30BITOY-
HBIX (a3

H3menpueHreM 3epHa B pe3ynbrare (ha30BOi MepeKpUCTAIUTH3AITT

DopMUPOBaHUEM YCTOWUNBOMN SYCUCTOCTH CYOCTPYKTYPHI C TUCIOKAIIMOHHBIMU TPAaHUTIAMHU
[Tporexanue npu 3akayke 6e31upHy3MOHHOTO MAPTEHCUTHOTO MTPEBPAICHUS

CuIyMUHBI SIBISIIOTCS CIUIaBaMM Ha OCHOBE
e nehopMHUpPYEMBIMHU... ATIOMUHUS
e jehopMHPYEMBIMHU ... MEAH
® JIUTEHHBIMH ... MEJIU

+ JIMTEHHBIMU ... ATFIOMHHHUS

Ha ¢parmente nuarpamMmsl «Al — Ierupyronuii 21eMeHT» 1e(OpMUPYEMBIM CILIaBaM, HE YIPOYHIEMbIM
TepMUYECKOH 00pabOTKOM, COOTBETCTBYET 00JIaCTh. ...

L
e C
o : . e +qa
/ ‘ ° b
)_d.A: _bL e d
"l?lrl d

Z[ypaJHOMI/IHBI OTJIIMYAKOTCA OT YUCTOI'O aJIFOMHUHHUA. . .

Bosiee BBICOKOI KOPPO3UOHHOW CTOMKOCTBIO
+ boJiiee BBICOKON IIPOYHOCTBIO

Xynuiel 00pabaTbIBaeMOCTbIO pe3aHHEM
boiiee BBICOKOM 31EKTPONPOBOAHOCTHIO

Cnnas I[16 I_ICJICC006p3.3HO HCIIOJb30BaTh AJIA U3IrOTOBJICHUA. . .

+ OOGIIMBKYU CaMOJIETOB
IleMeHTyeMBIX IECTEPEH
[ToAINITHUKOB CKOIBKEHUS
OTIUBOK CIIOXKHON (OPMBI
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IIpoMbIlLIEHHBIE CTATH

N3 npuBeneHHBIX CTaJIel HAMMEHBIINN IOPOT XJIAJHOJIOMKOCTH UMEET CTaJb ...

Crénc
+ 08cn
10xn
40X

Hawnbomee BoIcOKas JJIUTCIIbHAA MMPOYHOCTD KapOIIPOYHBIX cranei NCPJIUTHOrO KJj1acCa JOCTUTACTCA IIPO-
BCACHUEM ...

3aKaJIKu U HU3KOI'O OTITyCKa

+ 3aKaJIKi U BBICOKOT'O OTITyCKa
OEMCHTaI

3aKaJIKU U CPpEAHETO OTITYCKa

Haubosee BrICOKYIO TBepIOCTh CTa)b ¥Y 10 umeeT mocie ...

JIJ1 XOJI0THOM IITaMIIOBKH 11€71€CO00pPa3HO UCIIOIb30BaTh CTAb ...

+HEIOJIHOM 3aKaJKU U HU3KOI'0 OTIIyCcKa
IIOJIHOM 3aKaJIKU U HU3KOrO OTIIyCKa
HEIOJIHOW 3aKaJIKU U BBICOKOI'O OTITYCKa
MIOJIHOM 3aKaJIKU M BBICOKOT'O OTITyCKa

X12d1
08cm
+ 08k
1IX4

XKaponpounas crans 10X18H12T no crpykType oTHOCUTCS K

+ ayCTEHUTHOMY
KapOUIHOMY
MapTEHCUTHOMY
HEPIUTHOMY

KJIaccy.

Yucno B MapkupoBke mapukonoqmunHukoBoil cranu LIIX20CI" o603HauaeT cpeiHee coiepKaHue ...

yriepoaa B ACCATHIX JOJIAX IMPOLCHTA
XpoMa B IMPOLECHTaAX

+ XpoMa B ACCATBIX NOJIAX MPOLICHTA
yriepoaa B COThIX JOJIAIX MMPOLCHTA

IIo COACPIKAHUIO YIIICpOJa KOHCTPYKIIMOHHBIC YIIyUIIIACMBIC CTAJIN ABJISIFOTCA. . .

besyraepoaucteiMu

+ CpenHeyriiepoaAuCTbIMUA
BeicokoyrnepoancTeiMu
HuskoyrnepoautceiMu

}KaponpquHe CIIJIaBbl HA OCHOBC HHUKCJIA (HI/IMOHI/IKI/I) uenecoo6pa3Ho HCIIOJBb30BaTh AJIS U3rOTOBJICHUA

+ JlomaTok ra3oBbIX TYpOUH

JleTraneil KOTJIIOBBIX YCTaHOBOK

[IItamnoB ropsiuero neGopMupoBaHUs
®pe3 115 pe3aHus ¢ BBICOKOH CKOPOCTBIO

WHcTpyMeHT npocToit (hopMbl U3 OBICTPOPEXKYIIEH CTallu MOCIIe 3aKaIKi UHOTAA MOJIBEpratoT 00padoTke
XO0JIOAOM C LENBIO. ..
JlucriepcnOHHOTO TBEPICHUS B pe3y/IbTaTe BbIACICHHUS U3 MApTEHCUTA CTIEUAIbHBIX KapOU10B
YBenuueHus coepykaHus JETUPYIOLUX dJIEMEHTOB B MApTEHCUTE

Cramm 15X, 18XI'T uenecoodpazHo UCHOIB30BATH JJISI M3TOTOBJICHUS

+ YMeHblIeHNs coepKaHKs OCTaTOYHOTO ayCTEHNUTA
[Tony4yenus 6onee AUCHEPCHON MapTEHCUTHON CTPYKTYpPHI
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e ®pe3 HEOONBIIOTO AUAMETPA
e +llemeHTyeMBbIX 3yOUaThIX KOJIEC
e Ilpyxun, peccop
e Jlerasneii mapoBBIX KOTJIOB
K peccopHO-TIpY>KMHUCTBIM CTaJIsIM OTHOCHUTCH. . ..

e 20X
e 40
e XBI
e +55C2
TennocToiKkol HHCTPYMEHTAIbHOM CTaJIbIO SIBJISETCH. . ...
e +PI8
e VBA
e [IIXI15
o @40

ITo copepxanuto yriepoaa crans HHIX15 otHocuTres k.. ...
e + BBICOKOYIJIEpOAUCTHIM
e Huskoyrnepoaucteim
e besyrnepoaucteiv
e CpenHeyraepoaucTbiM
W3 HmkenpuBeIeHHBIX JIy4Illed CBAPUBAEMOCThIO 00J1aJaeT CTAIb. ..
e VI0A

e 40X
e +10
e OXC

HanGonp1iei »xaponpoYHOCTBIO 00J1a1a0T CIIABHI. . .
e Menko3epHHUCTbIE, UMEIOLIIE TOMOTEHHYIO CTPYKTYPY TBEPJIOTO pacTBOpa

o + prHHOSGpHI/ICTHe, HMCIOIIUE CTPYKTYpaA TBEPAOTO paCTBOpPA C AUCIICPCHBIMHA YaCTULIAMU Kap-

6I/I,I[HI>IX HJIM UHTCPMCTAJUIMIHBIX (1)83

e MenKo3epHUCTbIE, UMEIOIINE CTPYKTYpa TBEPOT0 pacTBOpA C TMCIEPCHBIMU YaCTUIIAMH Kap-

OMIHBIX WJIM UHTEPMETAJUITMIHBIX (a3

e KpyIHO3epHUCTHIE, UMEIOLME TOMOTEHHYIO CTPYKTYPY TBEPJIOTO pacTBOpa
YTIiepoaucToN HHCTPYMEHTAIBHON CTaJIbIO SABIIAETCH. . ..

e P18

e +VIOA
e 60

o (16

ITo cTpyKkType B paBHOBECHOM COCTOSTHHM OBICTPOPEKYIOIIUE CTAJIN OTHOCATCS K
e MapTeHCUTHOMY
e AyCTEHUTHOMY
e [lepnutHOMY
e + JleneOyputHomy
Ilo crenenu packucnenus crans 30XI'CA sBnserces ...
® -+ CIIOKOWHOM
®  KUIISIICH
® KAa4yeCTBEHHOU
® BBICOKOKAYECTBEHHOU

KJaccy

JapomnpouHble cTamy ayCTeHUTHOTO Kilacca 1enecoo0pa3Ho MPUMEHSTh IS IeTaliel, paboTaroIuX Mpu

TeMIlepaTypax...
e ge Bole 850 °C
e 500-580°C

47



e He Boiie 400°C
e +500-750 °C
J1JIs M3rOTOBJICHHS PEXKYIIIEr0 HHCTPYMEHTA 1IeJIeCO00Pa3HO UCIIOIb30BaTh CTAJIM ...
o +VY7A, P6M5
e 40XH, 30XI'CA
e 60C2H2A, 55C2
e AC30XH, A40T
OCHOBHBIM TpeOOBaHHEM K JIETANISIM, PAOOTAIOIINUM B YCIOBUSX a0pa3sUBHOTO MU3HAIMBAHUS, SIBIISETCS
BBICOKA ...
® IIJJACTHYHOCTH
® KOPPO3UOHHAS CTOMKOCTH
e yJapHas BSI3KOCTb
e -+ IIOBEpXHOCTHAs TBEPJOCTh
W3 npuBeCHHBIX CcTael HAauOOJIbIICH TBEPIOCTHIO B 3aKaJICHHOM COCTOSTHUH 00JIaJIacT CTallb. ..
o +11IX4

o 45
e 12X17
o A22

TemnocToiKkoCTh OBICTPOPEKYIINX CTANIEH — 3TO CIIOCOOHOCTh MPOTUBOCTOSTE. . .
e + Otnycky
e ['a30BOii KOPPO3UH MPH BBICOKUX TEMIIEpaTypax
e VYcranoctu
e MHOroKpaTHBIM HarpeBaM M OXJIKICHUSIM
B Mapxke cranmu P9 nudpa o6o3HauaeT cpeqHee comepKaHue. ..
e bopa B COTBIX JOJSAX MPOILIEHTA
e Vrieposaa B AECATHIX JOJSAX MPOICHTA
e ®docdopa B COTBHIX TOIAX MPOIICHTA
e + Bonbdpama B mporeHTax
Cranp 60C2XDA 1enecoodpa3Ho UCTIOIB30BATH IS
U3TOTOBJICHHUS ...
® + IIPYKHUH U peccop
® IIEMEHTYEMBIX 3yOUaThIX KOJIeC
® IAPUKOB M POJIMKOB MOJIIAITHUKOB KAUYSHHS
® CBapHBIX CTPOUTENBHBIX KOHCTPYKIUN
Henarpysxennsie nian cnaboHarpy>keHHbIE JeTalli, padoTaloIue B Ta30BbIX CpellaX MpHU TeMIepaTypax
BeImie 550 °C, U3roTaBJIMBAIOT U3 CTajeH.
e 1 KapOCTOMKHUX
® KapOMPOYHBIX
® TEIUIOCTOMKUX
® KOPPO3MOHHO-CTOMKHX
Jlna neraneii, paboTaronux Ha U3HOC B YCIOBUSX a0pa3uBHOTO TPEHUS M BHICOKUX JABJICHUN U yJapoB
(TpakoB T'YCEHUYHBIX MAIITUH, IIEK APOOHIIOK U TIp.), 1IETECO00Pa3HO UCTIOIb30BaTh CTAb ...
o +110T13JI

o Al2
e P6M5
o JIIXI15
N3 HMm>KenprBeIEHHBIX )KAPOIPOYHOUN CTANIBIO SBISAETCH ...
e 40XDA
e F6MSKS
e +40X9C2
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o I8XIT
J171s U3roTOBIEHUS KPYIHBIX IITAMIIOB XOJIOAHOTO 1e(OPMUPOBAHUS 11€JIeCO00pa3HO UCTIOIB30BaTh
CTaJlb ...

o [IIX4

e 12XI1I8HIOT
e +XI2M

e V12

CrocoOHOCTh MaTepuasa JJIUTebHOE BPEMS CONIPOTUBIIATHCA Ae(POPMUPOBAHUIO U PA3PYILIEHUIO MTPH
BBICOKHMX TEMIIEpaTypax Ha3bIBAETCH ...
e +KapONpPOYHOCTHIO
® TEIJIOCTOMKOCTHIO
® BBIHOCIMBOCTBIO
® KapOCTOMKOCTBIO
Crans 111X4 ncnonp3yercst 11s1 U3TOTOBJICHUS ...
® JIeTAJICH, MOJYYaeMbIX XOJIOAHOM IITAMIIOBKOMN
® IITaMIIOB XOJIOAHOTO Ae(POPMUPOBAHUS
e + IAPUKOB U POJIMKOB MOJIINITHUKOB
® IIEMEHTYEMBIX 3yOUaThIX KOJIEC
W3 HrxenepeynciieHHbIX cTajneil HanOoubleld U3HOCTOMKOCTbIO 00JIaIaeT. ..
A40I"
65-BU1
+ IX15CT
10
Meramtypruueckoe KauecTBO CTalu ONPEHEIISIeTCs . . .
CopnepxaHueM JETUPYIOIINX 3JIEMEHTOB
CreneHplo U pacKUCIECHUS
+ CoaeprkaHueM BpeIHbIX puMeceit — cepbl U pocdopa
Benuunnoii 3epHa
Bricokas uznococroiikocth craiu [11X15 mocturaercst mpoBeaeHuEM. . .
e [lonHOM 3aKagKK U BBICOKOTO OTITyCKa
e Hopmanmm3zanuu
e [lemeHTtanuu
e + HenonHoM 3aKajIKM U HU3KOIO OTITyCKa
HuskoyrinepoaucTsie )xapolpodHble CTall, conepxkamue 2-3% kapounoobpasyronmx snemeHToB(Cr,
Mo, V), 110 cTpyKType B HOPMaJIM30BaHHOM COCTOSIHUM OTHOCSTCS K ----KJIaccy
MapTteHcuTHO-heppUTHOMY
AyCTEeHUTHOMY
+ IlepautHOMY
e MapTreHCUTHOMY
3ybuatble kojeca u3 craau 40X A moxydeHus BBICOKOH MOBEPXHOCTHOM TBEPIOCTH B COUETAHUH C BSI3-
KOU CepALIEBUHON MOIBEPTALOT. ..
YaydmeHutro
Hopmanuszauuu
+ [oBepXHOCTHOM 3aKajKe U HU3KOMY OTITYCKY
[lemeHTanuu, 3aKajike 1 HU3KOMY OTITYCKY

Tema: IlimacTMmaccsl
Haubonee spko BeIpa)keHHONH aHU30TPOTHEH CBOMCTB 00J1aal0T TIaCTMACCHI C HAIOJIHHU-
TEJIEM.
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® + BOJOKHUCTBHIM
® [IOPOIIKOBBIM
® Ta3000pa3HBIM
® HEOpPraHWYECKUM
[Tonumepsl, mepexoAsIIre B HEPaCTBOPUMOE M HETUIABKOE COCTOSIHHE C 00pa30BaHUEM TPEXMEPHOM CeT-
YaTOM CTPYKTYPHI I10]1 BIIUSIHUEM TEIUIA, OTBEPAUTENEH, KATAIM3aTOPOB, HA3bIBAKOTCS ...
e + peakToruiacTaMu
® TEepMOILIACTaMHU
e  IIOJIMAJIACTOIIaCTaMU
® OJOKNOJIMMEpaMu
JI71s NOBBIIICHUSI MEXAHUYECKUX CBOMCTB M CHUKEHUSI CTOUMOCTH TIACTMACC B X COCTaB BBOJT ...
e -+ HAIIOJIHUTEJIN
e TuIacTU(PUKATOPHI
®  CMOJIBI
e CcTabWIM3aTOPHI
[Tonumepsl, pa3MsAryaronIuecs Ipyu HarpeBaHUK U 3aTBEPICBAIOIINE TTPH OXJIAKICHUN 0€3 MPOTEKaHUS
XMMHYECKUX PEAKIUH, HA3bIBAKOTCH ...
+ TepMoIuiacTamu
peaKkTonIacTaMu
OJINTOMEPAMH
COnoJIMMEpaMu
CrnoucThIC IIACTHKY TOTYYAOTCS 3 BOJIOKHUCTBIX HAIMOJHUTENCH (OyMaru, TKaHH, HETKAHBIX PYJIIOHHBIX
MaTepUasoB), MPeIBAPUTEIHHO MPONUTAHHBIX WM JIAKUPOBAHHBIX TEPMOPEAKTUBHBIM CBSI3YIOIIUM, B
MPOLECCE ...
® [IPECCOBaHMS
® [IOJMMEpHU3alUU
® ITIOJMKOHJCHCAIIUH
e -+ CIICKaHUI
B kxavecTBe TETIOM30JIAIIMOHHOIO MaTepuaa 1ejiecoo0pa3Ho UCIOIb30BaTh. ..
1. Tlomuctupon
2. Texcromur
3.  ®@Topomiact
4. + Ilenomnact
J171st TOBBILIEHUSI TBEPAOCTH, IPOUYHOCTH, )KECTKOCTH B COCTAB IJIACTMACC BBOJIAT. . .
[Tnactuduxaropsl
CrabunuzaTtopsl
+ Hamonaurenu
e OrtBepauTenu
HenosnsipabIM TEpMOILIACTOM SIBIIAETCH. . .
e [lonuBuHUXIOPUA
e + [lonuctupon
e Pe3onpHasg cmona
e DIOKCHIHASA CMOJIa
[Ipu yBenmMueHNN TEMIIEPATYPHI YIETBHOE SJIEKTPUYECKOE COMMPOTUBIICHUE TBEPIBIX METEINITMYECKHUX
MIPOBOJHHUKOB. ..
e VYMeHbIIACTCS
e He usmensercs
e (CHavana yBeJIMYMUBACTCS, 3aTEM YMEHBIITAETCS
e + VBemnmuuBacTcs
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JIMCTOBOM CIOUCTBIN MIIACTHK, MOIYYaEMbIH TOPIYUM MPECCOBAaHMEM HECKOJIBKHX JUCTOB Oymaru, mpe-
BapUTENIBHO NPONUTAHHBIX (EHOI0(POPMATIBIECTUAHON CMOJION, Ha3bIBACTCA. . .
® TEKCTOJIUTOM
® -+ reTHHAaKCOM
® JIeNbTa-IPEBECUHON
® acOOTEKCTOIUTOM
TepmornacTUYHOM J1aCTMACCOM SABISETCA ...
® TCTUHAKC
e HIIOJHIIPOIHUICH
® AMHUHOILIACT
® CTEKJIOTEKCTOJUT
ITocne oTBepKIEHUS TEPMOPEAKTUBHBIE IIOJUMEDPHI UMEIOT _ CTPYKTYPY.
e Kpucrammueckyro
e +IIpocTpaHCTBEHHYIO («CILIUTYIO»)
e Jlunennkro
e Pa3BeTBIICHHYIO

Tema: Pe3uHoBble MaTepHaJIbl
B niporiecce BysikaHH3aMK KaydyyKa CHHUXKASTCS . ..
e -+ cTeneHb HA0OYXaHUS KaydyyKa B PACTBOPUTEIISNX
® DIIACTHYHOCTH
® TBEPIOCTh
® MOpPO30yCTOMYMBOCTh
Jletanu U3 ChIpOi pE3UHBI U3TOTABIMBAIOT METOJIAMH ...
® -+ IIPECCOBaHUS U JUTbHS MO IaBICHUEM
® [UIMKEPHOTO JIMTHS U SKCTPY3UU
® TIPOKaTKH " (hpe3epoBaHuUs
® BOJIOUEHHSI U NU30CTATHUECKOTO MPECCOBAHUS
B kadecTBe HaMOJHUTENEH IPH MOTYYSCHUN PE3HHBI UCIOIB3YIOT ...
e + MHUHEpaJIbHBIC WM YTIIIEPOIHBIE TOPOLITKH
® CIIONCTBIC U TPAHYJIMPOBAHHBIE MATEPUAITBI
® KOpPOTKHE WJIH HETPEPHIBHBIE BOJIOKHA
® cepy U celeH
AHTHOKCHIaHTHI BBOJIST B COCTAB PE3HH IS ...
e + 3aMeIJIeHHs IPOLIECCOB CTapEHUs
e 00pa3oBaHUs MONEPEUHBIX CB3EH MEXY MaKpOMOJIEKYJIaMHU KaydyKa
e o0serueHus nepepaboOTKH Pe3MHOBOM CMECH
®  TIOBBIIIICHUS ITACTUIHOCTH
BynkannzaTopsl BBOJIAT B COCTAB PE3HH IS ...
e +00pa3oBaHus MONEPEUHBIX CBSI3EH MEXY MaKpOMOJeKyJaMU KayuyKa
® 3aMe/JICHHs MIPOLIECCOB CTAPEHUS
e  yIydYIlIEHUS TEXHOJIOIMYECKHX CBOMCTB PE3MHOBOM cMecH
e (opmupoBaHus cHEPOIUTHON CTPYKTYpHI MaTepHraa

N3HOCOCTONKHE PE3UHBI TOJIYYArOT HA OCHOBE Kay4yKOB.
e OyTOACHOBBIX
®  TOJUCYIb(UIHBIX
e + MIOJIMYPETAHOBBIX
e (CHIIOKCaHOBBIX

JUist CHUYKEHHSI TOPIOYECTH B COCTaB PE3UH J100aBJISIOT. . .
e Perenepar
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+ AHTUIIEPEHBI
Je3onopaHThl
DyHTUIUTBI

,HJ'IS[ YBCIUYCHUA COIPOTUBJICHUA PE3NH W CTUPAHHUIO B KX COCTAB BBOIAT. ..

Kpacurenn

+ AKTUBHBIC HAIIOJIHUTEIN
[Tnactudukatopsl

W HepTHBIE HAITOIHUTENN

CTa6I/IJ'II/ISaTOpBI BBOIAT B COCTaB PC3HH JIA ...

3aILUTHI OT BO3ACUCTBUSA MUKPOOPTaHU3MOB

CHIKEHUS BOCIJIAMEHSIEMOCTH U TOPIOYECTH PE3UHBI

00pa30BaHMs MONEPEYHBIX CBA3EH MEXy JIMHEHHBIMU MOJIEKYJIaMU KaydyKa
+ 3aMeIeHHs IIpoLIecca CTapeHus

Pe3nunbl UMEIOT CTPYKTYpY

+ peaKoceTYaTyro

pa3BETBIECHHYIO

CIIMTYIO C OOJIBITUM YHCIIOM TTOTICPEYHBIX CBSI3EH
JIMHENHYIO

HpOHGCC CIIMBAHUA MAaKPOMOJICKYJI KaydyKa MOINCPCUHbIMU XUMHWYCCKUMHU CBA3AMU C LECJIBIO MMOJIYUYCHHUA
PE3HUHLBI HA3BIBACTCA ...

MOJIMKOHICHCAUEH
JECTPYKIUEN
MOJIMMEpU3aALUECH

+ ByJIKaHU3ALMEN

MeTo0M MOIUKOHIECAIINT MOJIy4aroT Kay4dyK

N3onpenoBbi
XJIOpONPEHOBBIN
+onmucynbpumHbiii
byrannenoBbii

Tema: MaTepunaabl ¢ 0COOBIMH IJIEKTPHYECKUMH CBOMCTBAMH

BemmuuHa n THIT MMPOBOAMMOCTHU IMOJTYIPOBOJHUKOB 3aBUCAT OT ...

+ NpUPOJBI U KOHLICHTPALMY IPUMECEU
THUIIA KPUCTAJUIMYECKOU PEIIETKU
[apaMeTpPOB KPUCTALINYECKON PEIIETKH
MarHMTHOM IPOHUIIAEMOCTh

CrocoOHOCTh K MOJIIPU3ALIMH O] ICUCTBUEM TTPHIIOKEHHOTO JIEKTPUUECKOTO MOJIs sBJsieTcs pyHaa-
MEHTAJIbHBIM CBOVICTBOM ...

+ OIUDJIEKTPUKOB

ITOJIYITPOBOTHUKOB
ITOJIYITPOBOTHUKOB
(heppoMarHeTUKoOB

K TPYAHOTOPIOYUM KUJIKUM OUIJICKTPUKAM OTHOCATCA ...

+ KpeMHEOPraHUYECKHUE KHUIKOCTH
He(TsAHbIE Macia
MOJINXJIOP U () EHUITBI
(dbTopopraHYecKue KUIKOCTH

HauOonee BrICOKHE 3HAYCHUS YACIBHOTO COIIPOTUBIICHHUA U SHGKTqueCKOﬁ IMPOYHOCTHU UMCIOT ...

+ HCIOJISIPHBIC TCPMOILIACTBI
MOJIAPHBIC TCPMOILIIACTHI
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PEaKTOIIACTBI
He(TsIHBIE Maca

AMop(HBII TEpMOIIIIACTUYHBII MaTepHrall, 00pa3yIoLuiics B pe3yibTaTe MepeoXIaKIeHH paccijiaBa OK-
CHJIOB, Ha3bIBaeTcH. ..

Kepamukoit

MukaiekcoM

+ Heopranudeckum CTEKIOM
AcbecTorieMeHTOM

HaubGonee IIHUPOKO IMIPUMCHACMBIMU METAJININYECKUMHA IIPOBOJHUKOBBIMHU MaT€pHUalaMU SABJISAIOTCA. ..

Turan u xpom
I'epmanuii 1 KpeMHHI
+Menp U alTrOMUHUN
OJ10BO CBUHEL

,HJ'IS[ HN3TOTOBJICHUA JUOJ0B, TPAH3UCTOPOB UCIIOJB3YIOT. ...

ITonucTrpon, NOIMBUHUIXIIOPHL

Menp, aTrOMHUHAN

+ I'epmanuii, KpeMHUN

ITepmaiion, 31€KTPOTEXHUYECKYIO CTAlIb

VY aennHOE QJICKTPHUICCKOC COIIPOTUBIICHUC MCTAJUIOB BO3PACTACT B psAAY...

Cu—Ag-Fe—Al
+ Ag—Cu-—Al-Fe
Al -Fe—-Ag-Au
W-Al-Cu-Ag

[Ipu yBesnmueHnn TeMIiepaTypbl yAEIbHOE 3JIEKTPUYECKOE COIPOTUBIICHNE TBEPABIX METAIUNINYECKUX
IIPOBOJIHHUKOB ...

HC U3MCHACTCA

CHavalla YBCIIMYNUBACTCS, 3aTEM YMCHBIIACTCA
YMCHBIIACTCA

+ YBCINYNBACTCA

dusnueckas BEIMYHMHA, TOKA3BIBAIOIIASA, BO CKOJIBKO Pa3 YBEIMUMUBACTCSI €MKOCTh KOHIEHCATOpA IIPH 3a-
MEHE BaKyyMa MeXJy ero oOKjIaJKaMH Ha JU3JIEKTPUUECKU MaTepua, Ha3bIBaeTcs ...

a0COIOTHON AUAIEKTPHUECKOM MPOHHUIIAEMOCTHIO
JIUADJIEKTPUYECKON BOCIIPUUMYUBOCTHIO

+ OTHOCUTENBHOMN JUANIEKTPUUECKON TPOHULIAEMOCTHIO
ANEKTPUYECKOMN MOCTOSHHOU

JIMDIIEeKTPUYECKUMU MaTEPUAIAMM SIBIISIOTCS ...

CelleH, apCeHU 1 rajulns
+ nonuteTpadTOpITUIICH, TETUHAKC
HUXPOM, KOHCTaHTaH

rpaduT, Kapou KpeMHHUS

Tema: OCHOBBI JJUTEHHOIO NMpou3BOJACTBA

CnocoOHOCTh METAJJIOB U CILJIABOB B pacijiaBJICHHOM COCTOAHUH 3aIlIOJIHATH OJIOCTh q)OpMLI U TOYHO
BOCITPOMU3BOJAUTE OYCPTAHUA OTJIMBKHU HA3bIBACTCA ...

+ KUJKOTEKYYECThIO
(hopMyeMOCThIO
BSI3KOCTEIO
JIMKBaITHeH

YacTs MOJIETEHOTO KOMITJIEKTA, TIPH TTIOMOIIM KOTOPO# B TUTEHHOM popmMe oOpazyeTcst moJI0CThb, COOT-
BETCTBYIOIIAS HAPYKHOU KOH(UTYpaIK U pa3MepaM OTIMBKH, HA3bIBACTCA ...
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e -+ MOJEIbIO
® OIIOKOH
® CTEep)KHEM
e TpUOBLIBIO
MHOTOKpaTHO UCIIOJIb3yeMas IS MTOTYYEHUS OTJIMBOK MeTaInueckasi popMa Ha3bIBACTCH ...
e -+ KOKHUJIEM
e 0001049KOBOI hopmoit
e mpecc-popmoit
®  U3JI0KHHUIICH
Jy1st mosTy4deHust OTIIMBOK, UMEIOIUX (hOPMY TEJ BPAIICHHUS, UCTIOIB3YIOT JTUTHE ...
+ HEeHTPOOEIKHOE
B KOKHUJIb
I10 BBIIJIABIIAEMBIM MOJICIISIM
B IiecyaHble (POPMBI
OCHOBHBIM KOMIIOHEHTOM (DOPMOBOYHON CMECH SIBJISICTCS ...
+ KBapIIEBbIi TIECOK
LIEMEHT
JKHIKOE CTEKIIO
® Mar"es3uT
HeoaHopoaHOCTh XUMHUYECKOTO COCTaBa CIUIaBa B Pa3IUYHBIX YACTSIX OTJIMBKU HA3BIBETCH. ..
e VYcaakon
e + JIukBanuen
e [lomumopduzmom
e AnHuzoTponueiu
CBOICTBO MaTepHAIOB YMEHBIIATh 00BEM U JIMHEWHBIC pa3Mephl IPH OXJIAKICHUH U 3aTBEPICBAHUU
Ha3bIBAETCH. ..
e JKuakorekydecTnro
e OTHOCHUTEIBHBIM CYKEHUEM
e + Ycaakoit
¢  VIJIOTHAEMOCTBIO
OCHOBHBIM CBSI3YIOIIMM KOMIIOHEHTOM (POPMOBOYHBIX CMECEH SBISAETCA ...
+TiIMHa
JKHIKOE CTEKIIO
TEPMOpPEAaKTUBHAS CMOJIa
IIEMEHT
Marepuanom, U3 KOTOPOTO U3rOTABIUBAIOT (DOPMBI SISl KOKMIIBHOTO JIUThS, MOXKET OBITH ...
+ cephlil UyryH
KepaMuKa
IecyaHO-CMOJISIHAs. CMECh
IeCYaHO-TJIMHHUCTAas CMECh
[Ipotecc popMupoBanus OTIIMBKU NMPU CBOOOTHOM 3aIMBKE METaJIa BO BpallaroIrytocs GopMy Ha3bIBa-
€TCS TUTHEM. ..
e B xoxuib
e [lonx naBneHnem
e B 0005104k0BbIE HOPMBI
+ LleHTpoOekHBIM
DneMeHT MOJICIbHOTO KOMILIEKTA, UCTIOIB3YEMBbIH I KPETUICHUSI MOJIEIeH OTIMBKH B DJIEMEHTOB JIUT-
HUKOBOH CHCTEMBI, Ha3bIBACTCH. . ..
e +MonaeapHON IIUTOM
e Moaenbio
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e CrepxxHeM

e Ormokoit
TOHKOCTEHHBIE OTJIMBKH, MaJI0 OTIMYAIOIIMECS 10 pa3MepaM U (popme OT TOTOBOM JETaIH, MOXKHO 10
JTYYUTH JINTHEM ...

® IIEHTPOOEIKHBIM

® B KOKHUJb

e -+ I10 BBHILJIABISIEMBIM MOJIEISIM

e B IecuaHbIX popmax
J1J1s1 I3roTOBIICHUST CTEPYKHEH, C TOMOIIIBIO KOTOPBIX B OTJIMBKAX 00pa3yrOTCs MOJOCTH UM OTBEPCTHS,
UCIIOJB3YIOT ...

® OIIOKH

® + CTEPKHEBBIC SAIIUKHA

® MOJICNBHYIO TUTHTY

e MOJEIH

Tema: OCHOBBI CBAPOYHOI0 MPOU3BOACTBA

B xauecTBe 3alIMTHOTO ra3a Mpu 1yroBOM CBAPKE MOKHO MCITOIb30BATh ...

e +apro”

e MeTaH

®  KHUCIOpPOA

® AICTWICH
Pa3HOBUAHOCTHIO KOHTAKTHOM CBAPKU SABJISIETCA CBApKa ...

e -+ TOYeUHasd

® B3pPBIBOM

® 3JIEKTPOHHO-JIy4yeBast

® [UIa3MEHHad
TexHOIOrnYecKnii MpoUecc MOJYUYEHHUsS] HEPA3bEMHOIO COEIMHEHMS MOCPEACTBOM YCTAHOBJIEHUS MEX-
ATOMHBIX CBSI3eH MEXKIY COSAMHSICMBIMU YaCTUIIAMH IIPH UX HArpeBaHWM U (WJIH) IUIACTHIECKOM Jedop-
MUPOBAaHUU HA3bIBACTCH ...

e -+ CBapkou

® JIUTHEM
® [IPECCOBAHUEM
® KOBKOH

Pa3HOBUIHOCTBIO TEPMOMEXAHUYECKON CBAPKHU SIBIISICTCS CBApKA ...
e -+ KOHTaKTHas
e Jyrosas
e rasoBas
® JJIEKTPOINIAKOBas
IIpu yBennueHnn COACPIKaHU YIIIEpOa B CTAIAX UX CBAPUBAEMOCTD ...
e + yXyauIaercs
®  yIyd4lIaeTcs
® [IPaKTHYECKHU HE U3MEHSIETCS
® U3MEHIETCSI HEMOHOTOHHO

Hawunyumreit cBapuBaemMocThI0 0071a1a10T CTaJIN:
e (CpenHeyriepoucTbie
e + Huskoyrnepoaucreie
e Bricokoyrnepoaucteie

e JlerupoBaHHble
K mexannueckum MeTo/1aM CBapKH OTHOCUTCS CBapKa ...
® TOYEYHas
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CBapKa, OCyHIECTBIAEMAs 3a CUET TCIJIOTHI, BBIHBHHCMOﬁ IIpU CTOpaHUH I'OPHOYECTO I'ada B KUCJI0pPOJE,

g py3noHHas
+TpEeHUEM

py4Has 1yroBas

Ha3bIBACTCA. ..

+ I'azoBoM

KoHnTtakTHOM

JlyroBoii CBapKoOii B 3aIIUTHBIX razax
DJIEKTPOILIAKOBOM

Caapkoil Ha3bIBaeTCA ...
+TeXHOJIOTMYECKUI TPOLIECC MOJIyUYEHHs] HEPA3bEMHOI'O COCMHEHUS OCPEACTBOM YCTAHOBJIEHUS

MEKaTOMHBIX CBS3EH MEXKAY COCANMHACMBIMHA YaCTULIAMU IIPH X HAaIrp€BaHUU U (I/IJ'II/I) mIacTu4dc-

cKoM nehopmMupoBaHUHN

HarpeB U BbIACPIKKA l'IOpOH_IKOBOI\/'I (bOpMOBKI/I HWKE TOYKH IJIaBJICHUSA OCHOBHOI'O KOMIIOHCHTA C

LEJbI0 MOJTYy4YeHHsI HEOOXOIMMOI CTPYKTYpPBI M CBOWCTB

COCAMHCHUC MCTAJNIMYCCKUX 3aIrOTOBOK 0e3 paciiaBJICHHA ¢ IOMOMIBIO NPHUCAJOYHOIO CILJIaBa,
HMMeroIIero 0ojee HU3KYIO, I10 CPAaBHCHUIO C OCHOBHBIM MCTAJIJIOM, TEMIICPATYPY IJIaBJIICHUSA
3aJIMBKa PACIIaBJICHHOI'O U IICPErpeTOro 10 ONTUMANTBLHOU TEMIICPATYpPbl METAJllIa B (1)OpMy,
BHYTPCHHSAA 1TOJIOCTb KOTOpOfI COOTBCTCTBYCT pasMepaM 1 KOH(l)I/IpraI_II/II/I 6y,HYH_IGI7[ JAC€TalIn

B kauectBe TOpro4ero rasa nmpu ra3oBou CBApKC 4yalic BCCro UCIIOJb3YIOT...

Apron

Bonopon

+ AneTniieH
VYraexkucnsIii ra3z

M cTOYHMKOM TEIIOTHI IPU yTOBOM CBAPKE SBIIAETCS ...

JJIEKTPOHHBIN J1y4
JIA3EPHBIN JIy4
ra3oBoe€ IIaMsl

+ anexkTpuueckas ayra

HcrourrKkoM TETIOTHI pU CBapKe 1Mo (GIr0COM SIBIISETCS ...

ra3oBoe IUIams
+ onexkTpuyeckas nayra
JJIEKTPOHHBIN J1y4
Jyd jasepa

Pa3HOBUAHOCTBIO TepMquCKOﬁ CBAapKU ABJISICTCS CBapkKa

+ Pyunas nyrosas

Huddysuonnas
KouraktHas

YnbTpazBykoBas

Tema: OfpaGoTka MeTALIIOB 1aBJIE€HUEM

MCTO,I[OM, HCIOJIb3YECMbIM JIA TTOJYUCHUA IMIPOBOJIOKHU, ABJIACTCA ...

HpOL[CCC BbIJaBJIMBaHHWA MCTaJljla U3 KOHTCﬁHCpa qepe3 OTBCPCTHUC B MATPUILIC HA3BIBACTCA ...

+ BONOYCHHE
BBICAJIKA
ITaMIIOBKA
MPOTSIKKA

+ npeccoBaHuEM
BOJIOYEHUEM
ITAaMIIOBKOU
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® IIPOKATKOHN
dopmMa NoNepeyHoro ce4eHus U3eius, MOJTy4YeHHOT O IPOKATKOM, Ha3bIBAETC ...
+ npodunem
COPTaMEHTOM
cissooM
Kanuopom

OO0paboTKka METa/UIOB JAaBICHUEM CUMTACTCS TOpsiueil, eclid TeMmIeparypa MeTaula BbIIIE TeMIepaTyphl

e + peKpucTalIn3aluu
® TEKy4eCcTH

L AI‘l

e 500°C

Hpouecc CBO6OI[H01"O TCUYCHHUA MCETalljla 1104 BO3,I[€fICTBHCM NEPUOANYCCKUX YIAApOB HJINM CTAaTHYCCKHUX

BO3JICCTBUI MHCTPYMEHTA HA3bIBACTCH ...
e -+ KOBKOM
® TOpSAYCH 0OBEMHO IITAMITOBKOM
® DKCTpy3ueH
® [IPOKATKOMH

Onepaum{ KOBKHU, UCITIOJIb3YyEMaA IJId IMOJTYUYCHHS IMMOJIOCTHU B 3arOTOBKE 3a CYCT BLITCCHCHHA MaTCpHajia,

Ha3bIBaeTCA. ..
e [Ipobuskoii
e Ortpe3koit
e + [IpommBkon
e BripyoOka
[IITammoBKa B OTKPBITHIX IITAMIaX SBJISICTCS. ..
o  dopmoobpa3yroliei onepanyeit JMCTOBOM MITAMIIOBKH
e  OnaHOI U3 pa3ACIUTENbHBIX ONEpPaIHil JIUCTOBOM IITAMIIOBKH
e + Pa3HOBHUIHOCTBIO ropsiueii 00bEMHOM IITAMIIOBKU
e Pa3sHOBHIHOCTHIO KOBKH

[Ipouecc npoTsaruBaHus MpyTKa Yepe3 CyKaroleecss OTBEPCTHE. pa3MePbl KOTOPOTO0 MEHBIIIE, YeM UCXO-

HBIE pa3MepbI NIPYTKA, HA3bIBAECTCHA ...
+ BOJIOYEHUEM

MPOTSKKOMN

MPOIIUBKOI

IIPECCOBAHUEM

[Tpodunu moay4aroT METOAOM ...
KOBKH

OCaJIKu

ropsiueit 00beMHOMN MITAMIIOBKH
e +IIPOKATKHU

Oneparnys TMCTOBOM IITAaMIIOBKH, UCIIOJIb3yeMast i OJIy4eHUs U3JIeNUN TUIa CKoO, KPOHIITEHHOB,

Ha3bIBAETCH. ...
e Bricagkoi
e  OO0OxHMOM
e OtbopToBKOI
e + I'ubOkoii

PazgenurenpHas ornepanusa JINCTOBOM MTaMIIOBKH, LICJIBIO KOTOpOfI ABJIACTCA pa3ACIICHUC 3arOTOBKU I10

3aMKHYTOMY KOHTYPY, IPH KOTOPOM OTZ€Jsi€Mast YacTh SABIISETCA OTXOJ0M, HA3bIBAETCH. . ..
e BripyOxoit
e [IpommuBkon
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e Ortpe3skoit

o +[IpobuBKoi
OCHOBHBIM TpeOOBaHHEM K METAJLIaM IIPH IOJYYECHUH 3ar0TOBOK METOaMi 00paOOTKHU JaBIICHHEM SIB-
JSIeTCs BBICOKAS. . .

® [POYHOCTH

® TBEPIOCTh

e + [JIACTUYHOCTD

® YIPYrocTh
dopmMoobpasyrolei oneparuei JMCTOBON MPOKATKH SBISICTCS. . .
e Ortpeska
e BripyOka
e +BrITskKa
e QOcanka

CoBOKyIHOCTH (hopM U pazMepoB npodueii, NoTyIaeMbIX MPOKATKOMN, HA3bIBACTCH ...
e KaIMOpoM
e OmoMOoM
® + COPTaMEHTOM
e mpoduiem
Ocaaky nmpoBOIAT C HETBIO ...
® [OJYYeHHs MOJIOCTEH B 3arOTOBKE 3a CUET BHITCCHCHHUSI MaTeprala
® y/UIMHCHUS 3arOTOBKH 33 CYET YMEHBIICHUS ILJIOIIA/N TOTIEPEYHOTO CCUCHHUS
e 00pa3oBaHHs OOPTa BOKPYT OTBEPCTHUS
e + yBeNMYCHUS IUIOIIA/IU TOTIEPEYHOTO CCUCHHS 3aTOTOBKH 32 CUCT YMEHbBILICHHUS €€ BBICOTHI

Tema: OcHOBBI 00pa00TKH pe3aHueM
ITpu 0GpaboTke mOoBEpXHOCTEH Te BpallleHHsI Ha TOKAPHOM CTAaHKE IJIaBHBIM JIBH)KEHUEM SBIISAETCS ...
+ BpalaTreiabHOE ABHKEHNUE 3arOTOBKHU
BpalaTeabHOe IBUKEHUE pe3lia
MOCTYIATENIbHOE JABM)KEHUE 3arOTOBKU
MIOCTYIATENIbHOE ABM)KEHHE pe3lia
ITpu ¢pe3epoBaHuy IITaBHBIM JBH)KEHUEM PE3aHMS SBISETCS ...
+ BpalareiabHOe IBUKEHUE HHCTPYMEHTA
MMOCTYNATCJIbHOC IBUKCHHUEC NHCTPYMCHTA
BpamaTeIbHOe IBHKEHHUE 3aTrOTOBKH
MOCTYIATENIbHOE JABM)KEHUE 3arOTOBKU

Jlnist Hape3aHust pe3bObl B OTBEPCTHSIX HCIIONB3YIOT ...
+ METYHUKH
cBepia
3€HKEpHI
® pa3BepTKU
PaccrosHe mexy oOpadaTsiBaeMoit 1 00pab0TaHHOM MOBEPXHOCTSAMH 3arOTOBKH, H3MEPEHHOE MEPIIEeH-
IMKYJSIPHO TIOCTIeTHEH, HAa3bIBACTCH ...
e + royOMHON pe3aHus
e ropauen
e paboyuM X0JI0OM UHCTPYMEHTa
® HApOCTOM
Jlnist 00TauMBaHUS HAPYKHBIX AJIHHIPAISCKUX 1 KOHMUECKUX TOBEPXHOCTEH HCIOIB3YIOT
pe3LbL.

58



® TIOJpE3HbIC
® + IIPOXOIHEIE
® pacToOYHbIC
e (acoHHBIC
[Ipouecc 06pabOTKH 3arOTOBOK pE3aHUEM C IIOMOIIBIO a0pPa3sUBHOTO Kpyra Ha3bIBaeTCH ...
+uundoBanreM
CTpOTaHHEM
TOYCHUEM
XOHHUHI'OBaHHUEM
O06paboTKy MOBEPXHOCTEH CIIOKHON KOHPUTypalluu IPOBOJAAT C TOMOIIIBIO pE3IL0B.
MIPOXOTHBIX
PacTOYHBIX
+dacoHHBIX
MOJIPE3HBIX
[Tpu ppesepoBanmu uHCTPYMEHT ((pe3a)...
e +CoBepilaer raaBHOE BpallaTeabHOE ABMKCHUE
e (CoBepiaer riIaBHOE BpalaTeIbHOE IBHKEHHE U MTOCTYIATEIBHOE JBI)KEHUE MT01a4YH
e HenonsuxHa: TIaBHOE BpallaTelbHOE IBM)KEHUE U TTOCTYIATENFHOE ABIKEHHE COBEPILIALT 3aro0-
TOBKa
e (CogepliaeT NOCTyMaTeNIbHOE ABIKEHUE TI0Ja4H
[Tpu 06paboTke XPYIKUX MaTepHaioB 00pa3yercs ...
+CTpyKKa HauioMa
CJIMBHASI CTPYXKKa
cycraByaTasi CTpy>KKa
JJIEeMEHTHAas CTPYKKa

OTHoOlIEHNE pacCTOSHUSA, IPOIEHHOTO paccCMaTPUBAEMOM TOUKOM pexyIlel KpOMKHU HHCTPYMEHTA UJTU
3arOTOBKH BJIOJIb TPAEKTOPUH 3TOM TOUKH B IBHKEHHE ITOAAYH, K YACITY LIUKIIOB IPYroro ABUKECHHS BO
BpeMs PE3aHMsI Ha3bIBACTCHA. . ..

e ['nyOuHOM pe3anus

o + Jlomaueit

e (CKOpOCTBIO pe3aHus

e [Ipou3BOAUTENBHOCTHIO 0OPAOOTKH
MHorone3BUHbIN HHCTPYMEHT, PeAHa3HAYSHHBIH [ OKOHYATeIbHON 00paboTKH OTBEpCTHIA, Ha3bIBa-
ercs. ...
Metuynkom
+ PazBepTkon
[TpoxonHsiM pe3nomM
e Cgepiiom

PacTounsbie pe3iipl peiHa3HaueHb! 111 00paboTKU IIOBEPXHOCTEN
e + BHyrpeHHux
e Topuosbix
e CnoxHbIX
e HapyxHbIx

OCHOBHBIMU MHCTPYMEHTAaMH, UCIOIb3YEMbIMU MpU 00pabOTKe 3aroTOBOK Ha TOKAPHBIX CTaHKaX, SBJIS-
I0TCA ...

e CBepia

® TIPOTSKKHA
e (pesnl

e +pe3Ibl
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OCHOBHBIMU HHCTPYMEHTaMH, UCTIOJIb3yEMBbIMHU MPHU IUTH(POBAHUH, SBISIOTCA. . .
o [IpoTsxku
e @pessl
e Pesnpl
e + AOpa3uBHBIC KPYT'H

CTy/ieHTy BbI1aeTCsl MACCHB BOIPOCOB 10 ONpeIeIeHHO TeMe

Kpurepumn oneHku:

- OLlEeHKAa «OTJHMYHO0)» BbICTABJISIETCS CTYAEHTY, JIaBlIeMy IpaBuwibHbIe OTBETHI OT 86 10 100%
W3 MacCHBa BOIIPOCOB.

- OIIEHKA «XOPOII0» BBICTABJIAETCS CTYAEHTY, TaBIIEMY MpaBUIbHBIC OTBETHI OT 71 10 85% u3
MaccHBa BOIPOCOB.

- OILIEHKA «Y/JA0BJIETBOPUTEIbHO» BbICTABJISETCS CTYIEHTY, JABIIEMY IPABUIBHBIC OTBETHI OT
51 no 70% wu3 maccuBa BOIIPOCOB.

- OlleHKA «HEY/JAOBJIETBOPUTEIbHO» BBICTABJIAETCS CTYAEHTY, JAaBIIEMYy MPABWIBHBIE OTBETHI
Menee 50% u3 MaccuBa BOIPOCOB.

CocraBurenb Munacsa A.T.
(mozryce)

« » 20 T
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