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1 IacopT ¢poHIA OLIEHOYHBIX CPEICTB
1o y4yeOHO#U nucuuminie _MaTtepuajioBe/ICHHUE

KoHnTtponupyemsble pazaensl

Kon xonTponupyemoit

Haumenosanue

Nen/m | (Tembl) mpodecCHOHANBHOTO | KOMIETCHINH (UJIH €€
* OLIEHOYHOTI'0 CPEJICTBA
MOTYJISt YacTH)
Pasnen 1 TexHosorust KoH-
CTPYKIMOHHBIX MAaTepHaJIOB
OrneHka pe3yabTaToB
1 Tema 1.1 JIuteitHoe mpou3BOI- OK 01, OK 02, BBINIOJIHEHUS [IPAKTHYE-
CTBO OK 09 CKHX padoT, TECT.
O1eHKa pe3ynbTaToB
9 Tema 1.2 O6paboTka METaIOB OK 01, OK 02, BBITTOJIHCHU S TPAKTHYe-
JTABJICHUEM OK 09 CKHX paboT, TEeCT.
O1ueHka pe3yabTaToB
3 Tema 1.3 CBapouHoe npous- OK 01, OK 02, BBIIIOJIHCHUS IIpaKTHYe-
BOJICTBO OK 09 CKHX padoT, TecT.
O1uieHKa pe3ynbTaToB
4 Tema 1.4 OGpaboTka MeTaIIOB OK 01, OK 02, BBITTOJIHCHUS TTPAKTHYEe-
pe3anuemM OK 09 CKHX paboT, TEeCT.
Pa3nen 2 CTpoenue u cBOii-
CTBa MATEPHUAJIOB
O1ueHka pe3ysnbTaToB
1 Tema 2.1 CtpoeHue u CBOMCTBa OK 01, OK 02, BBITTOJIHCHU S TTPAKTHYE-
METAJVIOB U CILJIABOB OK 09 CKUX paboT, TecT
O1eHKa pe3ynbTaToB
2 Tema 2.2 CritaBel Ha OCHOBE OK 01, OK 02, BBINIOJIHEHUS [IPAKTHAYE-
xKelesa OK 09 CKHX paboT, TecT.
Pa3nen 3 KoHcTpyKIIMOHHBIE
marepuaJbl. Tepmuyeckas
o0padoTka
O1ueHka pe3yabTaToB
1 Tema 3.1 JlerupoBaHHbI€ CTAIH OK 01, OK 02, BBINIOJIHEHUS IIpaKTHYe-
Y CILIaBbI [IBETHBIX METAJIJIOB OK 09 CKHMX paboT, TecT
O1eHKa pe3ynbTaToB
Tema 3.2 Tepmuueckas oOpa-
3 P P OK 01, OK 02, BBITTOJIHCHU S TTPAKTHYe-
00TKa ¥ TOBEPXHOCTHOE
OK 09 CKHX paboT, TecT

YIOPOYHCHHUC CIIJIABOB




2. 3a4eTHO-3K3aMeHALMOHHbIE MAaTEPHUAJIbI

2.1. IlepeyeHb 3K3aMeHAIIHOHHBIX OMJIETOB

denepajbHOE rOCYyAapCTBEHHOE OI0KeTHOE 00pPa30BaTe/ibHOE YUp exK/IeHHe BhICIIero 00pa3oBaHust
bearopoackuii rocyiapcrBeHHbli arpapHblii yausepcurer um. B.S1.I'opuna

DakynpTeT cpeHEro NpogecCHOHaIbHOT0 00pa30BaHUS | Kacdenpa Texanaeckoit MeXaHUKN W KOHCTPYHPOBAHAS Ma [IIFH

Crrertma mbHOCTE: 35.02.16 — DKCcmTyaTaIys 1 peMOHT CeIbCKOX03HCTBEHHOH TEXHUKH M 000py10BaHUSL

3K3AMEHAIIMOHHBINA BWIET Ne 1

Mo TUCHHUIIJINHE « MaTepnaJmBenelme»

1. ATOMHO-KpHUCTATHYECKOE CTPOCHHE METaII0B. THIIBI KPHCTAJIINIECKAX PEIICTOK.

2. I[epeBo n MaTCpHajibl Ha €r0 OCHOBE.

3. Beruepture nuarpammy coctosinus Fe-FesC, onpenenure no rpaBuily OTpE3KOB JUIs CIUIaBa KOHIEHTpaluei yriepoaa 2,6% npu
Temnepatype 1250 °C: npoueHTHOE cofepkaHue yrnepoaa B (a3ax, KOTUUECTBEHHOE COOTHOIICHHE (a3.

3aB. kadeapoii: DK3aMEHATOP:
Konecnukos A.C. Munacsu AT

denepajbHOE TOCYIaPCTBEHHOE 0I0’KeTHOE 00pa3oBaTe/ibHOE YUpeK/IeHue BbIcIero 00pa3oBaHusi
bearopoackuii rocyiapcTBeHHbIN arpapHblii yausepcurer uM. B.S1.I'opuna

DaKyIbTET CpeiHero NpodeccHoHaIbHOT0 00pa30BaHUSL | Kadempa TexHuuecKoil MexaHHKH ¥ KOHCTPYHPOBA HHs Ma IIHH

CrernansHOCTh: 35.02.16 — DkcrmmyaTalys H PeMOHT CEIbCKOXO03MICTBEHHON TeXHUKU U 000pyA10Ba HUS

3K3AMEHAIIMOHHBIM BWIET Ne 2

nmo TMCHUIIJIMHE «MaTepna.HOBeaeHne»

1. Honumopdusm. INonmmopdHBIe MpeBpameHns xenesa.

2. Pe3una n PE3UHO-TCXHUYCCKUC U3OCITUS.

3. Pacumdpyiite mapku crmraBoBs: JI68; ctans 08km; Cr.3mc.

3aB. kadenpoii: DK3aMeHaTop:
Konecnukos A.C. Munacsua AT




denepajbHOE TOCYAapPCTBEHHOE OI0KeTHOE 00pa30BaTe/ibHOE YUp e:K/eHHe BbICIIero 00pa3oBaHust
Bejaropoackuii rocyiapcTBeHHbIN arpapHbiidl yauBepcuter uMm. B.A.I'opuna

DakyIbTET CpeiHEr0 NPOo(hecCHOHATHPHOTO 00pa30BaHUSL | Kadempa TexHuuecKoil MeXa HHKH ¥ KOHCTPYHPOBA HHS Ma IIHH

CrenmansHOCTE: 35.02.16 — DKcrmmyaTanus # PEMOHT CEIbCKOXO03MIICTBEHHON TeXHUKH U 000py10Ba HUS

3K3AMEHAIIMOHHBIM BWIET Ne 3

mo JTMCHUIIJINHE «MaTepna.HOBeaeHne»

1. lebekTsl KpHUCTAILIMYECKOTO CTPOCHHUS METAJIIOB.

2. Hemerannuueckue MaTCpHabl. XapaKTepI/ICTPIKa 1 CBOMCTBA IJIaCcTMacCC.

3. Ha3znausTe pexum HopManu3anuu craneit 30 u §85.

3aB. kadeapoii: DK3aMeHaTop:
Konecnukos A.C. Munacsua A.T.

(I)enepa.ﬂbﬂoe rocyaiapCrBeHHO€C OI0KETHOE 06pa30BaTeJII)HOC YUpECKIACHUE BBICHIETO oﬁpasonaﬂnﬂ

Bearopoackuii rocyiapcTBeHHbIN arpapHbii yauBepceuteT uMm. B.S1.I'opuna
DaKkyIbTET cpeHero npodeccHoHaIbHOr0 00pa30Ba HUS | Kadenpa TexHUYECKO MEXa HUKU U KOHCTPYUPOBAaHUS MaIITUH

CrennanbHOCTh: 35.02.16 — DxcrutyaTaus 1 peMOHT CETbCKOX03SIHCTBEHHO M TEXHUKH U 000y 10Ba HUS

3K3AMEHAIIUOHHBIM BWIET Ne 4

no TMCHUIIJIMHE «MaTepua.HOBeaeHne»

1. Kpncrannmaunﬂ MCTaJJIOB. CTpOﬁHI/IC CTaJIbHOTO CJIMTKA.

2. CBepieHHE H pacCBepIUBaHUE 3aTOTOBOK.

3. 3apucyiiTe MUKpOCTPYKTYpY O€JIOoro J09BTEKTHUYECKOTO YyTyHa.

3aB. kadeapoii: DK3aMeHaTOP:
Konecnukos A.C. Munacsu AT




denepajbHOE TOCYAapPCTBEHHOE OI0KeTHOE 00pa30BaTe/ibHOE YUp e:K/eHHe BbICIIero 00pa3oBaHust
Bejaropoackuii rocyiapcTBeHHbIN arpapHbiidl yauBepcuter uMm. B.A.I'opuna

DakyIbTET CpeiHEr0 NPOo(hecCHOHATHPHOTO 00pa30BaHUSL | Kadenpa TexHmueckoii Mexa HHKH ¥ KOHCTPYHPOBA HHS Ma IIHH

CrenmansHOCTE: 35.02.16 — DKcrmmyaTanus # PEMOHT CEIbCKOXO03MIICTBEHHON TeXHUKH U 000py10Ba HUS

3K3AMEHAIIMOHHBIM BWIET Ne 5

mo JTMCHUIIJINHE «MaTepna.HOBeaeHne»

1. Cioco0Osl HU3MEPCHUA TBEPAOCTH MCTAJIJIIOB.

2. ®pesepoBanue. Pa3HOBHIHOCTH (Ppe3epHBIX CTAHKOB.

3. Pacumudpyiite Mmapku crutaBoB: A30; ctans 30; Ct.3..

3aB. kadeapoii: DK3aMeHaTop:
Konecnukos A.C. Munacsua A.T.

denepajbHOE TOCYAAPCTBEHHOE 0I0KeTHOE 00pa3oBaTe/ibHOE YUpexKAeHue BhICIIero 00pa3oBaHus
bejaropoackuii rocyiapcTBeHHbIN arpapHbii yauBepcurtet uMm. B.S.I'opuna

DaKynbTeT CpeHero NpoeccHoHaIbLHOI0 00pa30BaHUs | Kadenpa Texmmueckoii MexaHHKH M KOHCTPYHPOBA HUSI Ma ILHH

CrnenmanbsHocTb: 35.02.16 — DkcrutyaTaus 1 pEMOHT CEIbCKOXO3SIHCTBEHHO M TEXHUKH 1 000pY 10BaHUS

3K3AMEHAIIMOHHBIM BWIET Ne 6

nmo JTMCHUIIJIMHE «MaTepnanoneueHne»

1. Ctpoenue crnaBoB. CIutaBel — MEXaHIUECKUE CMECH.

2. ObpaboTKa 3aTOTOBOK HA CTAHKAaX TOKAaPHOW TPYIIIIEL.

3. Ha3nausTe pexuM oTxura craneit 25 u Y9A.

3aB. kadenpoii: OK3aMeHaTOp:
Konecuukos A.C. Munacsua AT




denepajbHOE TOCYIaPCTBEHHOE 0I0’KeTHOE 00pa3oBaTe/ibHOE YUpexk/IeHue BbIcuIero 00pa3oBaHusi
bearopoackuii rocyiapcrseHHbIi arpapHblii yausepcurer um. B.S1.I'opuna

DakyIbTeT CpeHEro MpodeccHoHaTbHOT0 00pa30BaHUSL | Kadenpa TexHnueckoii MEXaHUKN 1 KOHCTPYHPOBA HUSL Ma LIMH

CrenmansHOCTE: 35.02.16 — DKcrmmyaTaus H PEMOHT CEIbCKOXO03MIICTBEHHON TEXHUKN U 000py10Ba HUS

3K3AMEHAIIMOHHBIM BWIET Ne 7

mo JTMCHUIIJIMHE «MaTepna.HOBeaeHne»

1. Crpoenue crraBoB. CIutaBEI — TBEPABIE PaCTBOPEI.

2. O6paboTKa METAIIOB pe3aHHEM. DIEMEHTHI pe3aHHUs.

3. 3apucyiiTe MUKpOCTPYKTYpY 0€I0TO 3a3BTEKTHIECKOTO IYTYHA.

3aB. kaenpoii: DK3aMeHaTop:
Konecuukos A.C. Munacsu AT,

denepajbHOE TOCYyAapCTBEHHOE 0I0KEeTHOE 00pPa30BaTe/bHOE YUp exK/AeHHe BhICIIEero 00pa3oBaHusi
Bearopoackmii rocyiapcrBeHHbIN arpapHbiii yauBepceuteT uMm. B.S.I'opuna

DakyIbTeT cpeiHero npodeccHoHaIbHOr0 00pa30BaHUS | Kadenpa TexHuueckoil MexaHHKH ¥ KOHCTPYHPOBA HHsl Ma IIHH

Crena 1pHOCTE: 35.02.16 — DXCIuTyaTays H PeMOHT CeIbCKOX 03 CTBEHHON TEXHUKU U 000pYy10BaHUS

3K3AMEHAIIMOHHBIM BWIET Ne 8

no TMCHUIIJIMHE «MaTepnaJmBeueHne»

1. CTpOCHI/Ie cmiaBoB. CILiaBbl —XUMHUYCCKUE COCTHHECHU.

2. JledeKThl cBapHBIX COCIMHEHHH.

3. 3apucyiiTe MUKpOCTPYKTYPY AOIBTEKTOUTHOM CTaIH.

3aB. kadenpoii: Ox3aMeHaTOp:
Konecunukos A.C. Munacsua A.L.




denepajbHOE TOCYAapPCTBEHHOE OI0KeTHOE 00pa30BaTe/ibHOE YUp e:K/eHHe BbICIIero 00pa3oBaHust
Bejaropoackuii rocyiapcTBeHHbIN arpapHbiidl yauBepcuter uMm. B.A.I'opuna

DakyIbTET CpeiHEr0 NPOo(hecCHOHATHPHOTO 00pa30BaHUSL | Kadenpa TexHmueckoii Mexa HHKH ¥ KOHCTPYHPOBA HHS Ma IIHH

CrenmansHOCTE: 35.02.16 — DKcrmmyaTanus # PEMOHT CEIbCKOXO03MIICTBEHHON TeXHUKH U 000py10Ba HUS

3K3AMEHAIIMOHHBIM BWIET Ne 9

mo JTMCHUIIJINHE «MaTepna.HOBeaeHne»

1. IIpasuno ¢a3 ['ub6ca.

2. CriocoObl KOHTaKTHOM CBaPKH.

3. 3apucyiiTe MUKpOCTPYKTYpPY IBTEKTOMIHOM CTaIH.

3aB. kadeapoii: DK3aMeHaTop:
Konecnukos A.C. Munacsua A.T.

®eaepanbHOe rocyiapcTBeHHoOe 0I0/ZKeTHOe 00pa3oBaTe/ibHOe yUpe:K/IeHre BbIcIIero o0pa3oBaHust
Besaropoackuii rocyiapcTBeHHbli arpapubiii yuuBepcurer um. B.S1.I'opuna

DdakynbTeT CpeHero npogeccHoHaJIbLHOI0 00pa30BaHU | Kadenpa texmmueckoii MexaHHKE M KOHCTPYHPOBA HUSl Ma ILTHH

CrenpaipHOCTE: 35.02.16 — DKcmiyaTalus 1 PeMOHT CebCKOX035CTBEHHON TEXHUKU U 000py10Ba HUS

3K3AMEHAIIMOHHBIM BWIET Ne 10

nmo JTMCHUIIJIMHEC «MaTepna.HOBeueHne»

1. IIpaBUsIO OTPE3KOB.

2. CxeMa WHXCKTOPHOH CBaPOYHON TOPEIIKH.

3. Brraeptute quarpammy cocrosiHusa Fe-FesC, onummuTe nmpeBpaleHns 1 MOCTPOHTe KPUBYIO OXJIAXKICHHUS B UHTEpBaJie TeMIep a-
Typ 0T 1600 1o 0° C nns cinaBa KoHUeHTpanuel yriuepoaa 0,6%. s 3Toro ke cIuiapa ONpeenuTe o NpaBUily OTPE3KOB IIpH
temnepatypel400° C: mpoleHTHOe coepkaHue yriaepoaa B a3ax, KOINIECTBEHHOE COOTHOMICHHE (a3.

3aB. kadeapoii: DK3aMeHaTOP:
Konecnukos A.C. Munacsu AT




denepajbHOE TOCYAapPCTBEHHOE OI0KeTHOE 00pa30BaTe/ibHOE YUp e:K/eHHe BbICIIero 00pa3oBaHust
Bejaropoackuii rocyiapcTBeHHbIN arpapHbiidl yauBepcuter uMm. B.A.I'opuna

DakyIbTET CpeiHEr0 NPOo(hecCHOHATHPHOTO 00pa30BaHUSL | Kadenpa TexHmueckoii Mexa HHKH ¥ KOHCTPYHPOBA HHS Ma IIHH

CrenmansHOCTE: 35.02.16 — DKcrmmyaTanus # PEMOHT CEIbCKOXO03MIICTBEHHON TeXHUKH U 000py10Ba HUS

3K3AMEHAIIMOHHBIM BWIET Ne 11

mo JTMCHUIIJINHE «MaTepna.HOBeaeHne»

1. [l.c. cimaBOB ¢ HEOTPaHUICHHOH PaCTBOPUMOCTBIO B )KHIAKOM U TBEPIOM COCTOSHHUSAX.

2.Ta3oBas cBapka. O0opyaOBaHUE.

3. C noMoIIbIO THaTrpaMMBI COCTOSTHHS JKENIE30 -IEMEHTHT ONPEENUTE TEMIIEPATYPy HOPMAJIM3a 11, OT/KUTA ¥ 3aKaJIKU IS CTaIu
VY 12 u onmmmTe CTPYKTYPY M CBOHCTBA CTAJIH HOCIE Ka)KIOTO BHIA TEPMUIECKOI 00paboTKH.

3aB. kadeapoii: DK3aMeHaTop:
Konecnukos A.C. Munacsua A.T.

denepaabHOe rOCyAapcTBEHHOE 0I0MKEeTHOE 00pa30BaTe/ibHOE YUp exK/AeHHe BhICIIEro 00pa3oBaHusi
Bearopoackuii rocyiapcTBeHHbIN arpapHbii yauBepceuteT uMm. B.S1.I'opuna

DakyIbTeT cpeiHero npodeccHoHaIbHOT0 00pa30BaHUS | Kadenpa rexHmueckoii MexaHHKH ¥ KOHCTPYHPOBA HHsI Ma IIHH

CrennanbHOCTh: 35.02.16 — DxcrutyaTaus 1 peMOHT CETbCKOX03SIHCTBEHHO M TEXHUKH U 000y 10Ba HUS

3K3AMEHAIIMOHHBIM BWIET Ne 12

no TMCHUIIJIMHE «MaTepua.HOBeaeHne»

1. I[.C. CILUIaBOB € OTCYTCTBUEM PAaCTBOPUMOCTH B TBEPAOM COCTOSIHUU U C 3BTEKTHUKOM.

2. ABTOMaTHYeCKas IyroBas cBapka MoJ ciaoeM Qirroca.

3. Brraeprure quarpammy cocrosHug Fe-FesC u ompenenute mo mpaBmly OTPE3KOB AJIS cINIaBa KOHIEHTpanuel yriaepona 1,6%
npu TemnepaTtypel250° C: mponeHTHOE copepxaHue yriepoaa B ¢a3ax, KOIMIECTBEHHOE COOTHOIICHUE (a3.

3aB. kaenpoii: OKx3aMeHaTOP:!
Konecuukos A.C. Munacsua AT




denepajbHOE TOCYAapPCTBEHHOE OI0KeTHOE 00pa30BaTe/ibHOE YUp e:K/eHHe BbICIIero 00pa3oBaHust
Bejaropoackuii rocyiapcTBeHHbIN arpapHbiidl yauBepcuter uMm. B.A.I'opuna

DakyIbTET CpeiHEr0 NPOo(hecCHOHATHPHOTO 00pa30BaHUSL | Kadenpa TexHmueckoii Mexa HHKH ¥ KOHCTPYHPOBA HHS Ma IIHH

CrenmansHOCTE: 35.02.16 — DKcrmmyaTanus # PEMOHT CEIbCKOXO03MIICTBEHHON TeXHUKH U 000py10Ba HUS

3K3AMEHAIIUOHHBIM BWIET Ne 13

mo JTMCHUIIJINHE «MaTepna.HOBeaeHne»

1. [l.c. cimaBOB ¢ OTPaHMYEHHOH PacCTBOPUMOCTHIO B TBEPAOM COCTOSIHUH H C IBTEKTHKOI.

2. Hony!{e}me HEPpa3bEMHBIX coequHeHn. Buabt CBapHBIX IIBOB.

3. Pacumudpyiite Mapku crutaBos: P6MS5; J170; Ct.4.

3aB. kadeapoii: DK3aMeHaTop:
Konecnukos A.C. Munacsua A.T.

®enepabHOE rocy1apcTBEHHOE 0I0/ZKeTHOE 00pa3oBaTe/IbHOE YUp e:K/IeHHe BbICIIero 00pa3oBaHus
bearopoackuii rocy1apcrBeHHbIN arpapHblii yausepcurer uM. B.S1.I'opuna

DaxynbTeT CpeHero npoQheccHoHaIbLHOr0 00pa30BaHUS | Kadenpa TexHuueckoii MexaHNKH M KOHCTPYHMPOBAHHS Ma IMH

CrnenmanbsHocTb: 35.02.16 — DKcrutyaTaus 1 pEMOHT CEIbCKOXO3SIHCTBEHHO M TEXHUKH 1 000pY 10Ba HUS

3K3AMEHAIIUOHHBIM BWIET Ne 14

mo JTMCHUIIJIMHEC «MaTepna.ﬂoseaeHne»

1.d.c. crutaBoB, 00pa3yomuX XUMHUUECKOE COeIUHEHHE.

2. Knaccugukanns crioco0oB cBapKu.

3. Beraeprure nuarpammy coctosiHus Fe-FesC, onumute npeBpaieHus i IOCTPONTE KPUBYIO OXJIaXKICHUS B MHTEpBaJIe TeMIIep a-
Typ oT 1600 10 0° C niist crimaBa koHUEHTpauel yrepoaa 5,0%. {5 3Toro e criiaBa onpeiesiuTe Mo MpaBuily OTPE3KOB IPH
temmepatypel200° C: mpolieHTHOE coJiepKaHUE yriepoaa B Ga3ax, KOJIMYECTBEHHOE COOTHONICHHE (a3.

3aB. kadeapoii: DK3aMeHaTOP:
Konecnukos A.C. Munacsu AT




denepajbHOE TOCYIaPCTBEHHOE 0I0’KeTHOE 00pa3oBaTe/ibHOE YUpexk/IeHue BbIcuIero 00pa3oBaHusi
bearopoackuii rocyiapcrseHHbIi arpapHblii yausepcurer um. B.S1.I'opuna

DakyIbTeT CpeHEro MpodeccHoHaTbHOT0 00pa30BaHUSL | Kadenpa rexunueckoil MexaHUKH M KOHCTPYHPOBA HHsI Ma IIMH

CrenmansHOCTE: 35.02.16 — DKcrmmyaTaus H PEMOHT CEIbCKOXO03MIICTBEHHON TEXHUKN U 000py10Ba HUS

3K3AMEHAIIUOHHBIM BWIET Ne 15

mo JTMCHUIIJIMHE «MaTepna.HOBeaeHne»

1. [l.c. cimaBOB C OTPaHHMYEHHOH pPaCTBOPHUMOCTHIO B TBEPAOM COCTOSHUH ¥ C IEPUTEKTHKOH.

2. Dnekrpoxayrosas cBapka. ObopynoBaHue.

3. 3apucyiTe MUKpPOCTPYKTYPY AOIBTEKTOUTHON CTAIIH.

3aB. kadeapoii: DK3aMeHaTop:
Konecnukos A.C. Munacsua AT

denepaabHOe rOCyAapcTBEHHOE 0I0MKEeTHOE 00pa30BaTe/ibHOE YUp exK/AeHHe BhICIIEro 00pa3oBaHusi
Bearopoackuii rocyiapcTBeHHbIN arpapHbii yauBepceuteT uMm. B.S1.I'opuna

DakyIbTeT cpeiHero npodeccHoHaIbHOT0 00pa30BaHUS | Kadenpa rexHmueckoii MexaHHKH ¥ KOHCTPYHPOBA HHsI Ma IIHH

CrennanbHOCTh: 35.02.16 — DxcrutyaTaus 1 peMOHT CETbCKOX03SIHCTBEHHO M TEXHUKH U 000y 10Ba HUS

3K3AMEHAIIMOHHBIM BWIET Ne 16

no TMCHUIIJIMHE «MaTepua.HOBeaeHne»

1. CBs3b MEXAY CBOMCTBaMH U TUIIOM AuarpaMmbl COCTOSAHHAA ITO KypHaKOBy.

2. XOJIOI[HO-JII/ICTOBaﬂ mTaMIIOBKA.

3. Brraepture quarpammy cocrosiHusa Fe-FesC, onnmmTe npeBpaleHns 1 MOCTPOHTe KPUBYIO OXJIAXKICHIS B HHTEpBaJie TeMIep a-
Typ 0T 1600 1o 0° C mus crtaBa KOHIEHTpaIwen yriaeposaa 5,3%. [l 3Toro xe cIiaBa OIPEeNIUTeE IO IPaBUITY OTPE3KOB IPH
temnepatype 1200° C: npoueHTHOE cofepkaHue yrnepoaa B (a3ax, KOTHIECTBEHHOE COOTHOIICHHE (a3.

3aB. kadeapoii: DK3aMeHaTOP:
Konecnukos A.C. Munacsu AT

10




denepajbHOE TOCYAapPCTBEHHOE OI0KeTHOE 00pa30BaTe/ibHOE YUp e:K/eHHe BbICIIero 00pa3oBaHust
Bejaropoackuii rocyiapcTBeHHbIN arpapHbiidl yauBepcuter uMm. B.A.I'opuna

| Kadenpa TexHmueckoii Mexa HHKH ¥ KOHCTPYHPOBA HHS Ma IIHH

CrenmansHOCTE: 35.02.16 — DKcrmmyaTanus # PEMOHT CEIbCKOXO03MIICTBEHHON TeXHUKH U 000py10Ba HUS

3K3AMEHAIIMOHHBIM BWIET Ne 17

mo JTMCHUIIJINHE «MaTepna.HOBeaeHne»

1. OcHOBHBIE BUABI TEPMUIECKOI 00pabOTKHU cTaJIeH.

2. CBO60,Z[Ha$[ KOBKa: OCHOBHBIC OII€paliu, IMPHUMCHACMBIC HHCTPYMCHTBI, 060p YAOBaHHUE.

3. Pacumdpyiite mapxu cmaBoB: Y13A, 12XH3A, CU24.

3aB. kadenpoi: DK3aMeHaTOP:
Konecnukos A.C. Munacsu A.T.

denepajibHOE TOCYIAPCTBEHHOE 0I0KeTHOE 00pa3oBaTe/ibHOE YUpeK/IeHue BbIciero 00pa3oBaHusi
bearopoackuii rocyiapcrseHHbIi arpapHblii yausepcurer um. B.S1.I'opuna

DakyIbTeT CpefHEro MpodeccHoOHaTFHOT0 00pa30BaHUSL | Kadenpa rexunueckoil Mexa HUKH H KOHCTPYHPOBA HHsI Ma IUIMH

CrernmansHOCTE: 35.02.16 — DkcrmmyaTanus H PeMOHT CEIbCKOXO03MICTBEHHON TeXHUKN U 000py10BaHUS

3K3AMEHAIIMOHHBIA BHJIET Ne 18

mo JTUMCHUIIJIMHE «MaTepna.HOBeaeHne»

1. Kimaccudukaus 1 MapKkUpOBKa JIETHPOBAHHBIX CTaJeH.

2. CymocTs 00beMHOI mTamnoBku. O00pyI0BaHIE M HHCTPYMEHT, NPUMEHSeMbIe IPU 00bEMHOII IITa MIIOBKE.

3.. Pacumdpyiite mapku crutasos: IIX15,30XI"CHA, BY 80.

3aB. kadeapoii: DK3aMeHaTOP:
Konecnukos A.C. Munacsua A.T.

11




denepajbHOE TOCYAapPCTBEHHOE OI0KeTHOE 00pa30BaTe/ibHOE YUp e:K/eHHe BbICIIero 00pa3oBaHust
Bejaropoackuii rocyiapcTBeHHbIN arpapHbiidl yauBepcuter uMm. B.A.I'opuna

DakyIbTET CpeiHEr0 NPOo(hecCHOHATHPHOTO 00pa30BaHUSL | Kadenpa TexHmueckoii Mexa HHKH ¥ KOHCTPYHPOBA HHS Ma IIHH

CrenmansHOCTE: 35.02.16 — DKcrmmyaTanus # PEMOHT CEIbCKOXO03MIICTBEHHON TeXHUKH U 000py10Ba HUS

3K3AMEHAIIMOHHBIM BWIET Ne 19

mo JTMCHUIIJINHE «MaTepna.HOBeaeHne»

1. Kimaccudukanus 1 MapKUpOBKa yTIIEPOAUCTHIX CTaJICH.

2. Bomouenne. O60pymoBaHHE IS BOJIOYCHHS.

3. HazHaubTe pekUM OKOHYATEIBHOHN TepMIUUecKoil 00pabOTKH HHCTPYMEHTA U3 CTalu ¥Y9.

3aB. kadeapoii: DK3aMeHaTop:
Konecnukos A.C. Munacsua A.T.

®eaepanbHOe rocyiapcTBeHHoOe 0I0/ZKeTHOe 00pa3oBaTe/ibHOe yUpe:K/IeHre BbIcIIero o0pa3oBaHust
Besaropoackuii rocyiapcTBeHHbli arpapubiii yuuBepcurer um. B.S1.I'opuna

DdakynbTeT CpeHero npogeccHoHaJIbLHOI0 00pa30BaHU | Kadenpa texmmueckoii MexaHHKE M KOHCTPYHPOBA HUSl Ma ILTHH

CrenpaipHOCTE: 35.02.16 — DKcmiyaTalus 1 PeMOHT CebCKOX035CTBEHHON TEXHUKU U 000py10Ba HUS

3K3AMEHAIIMOHHBIM BWIET Ne 20

nmo JTMCHUIIJIMHEC «MaTepna.HOBeueHne»

1. UyryHsbl: CTpYKTYpa, CBOHCTBA U MaPKUPOBKA.
2. Cpapka. CymHoCTh 1 K1a CCH(HKA I OCHOBHBIX BHJOB CBAaPKH.
3. Brraeptute quarpammy cocrosHusa Fe-FesC, onummTe npeBpaleHns 1 MOCTPOHTE KPUBYIO OXJIaXKICHIS B HHTEpBaJie TeMIep a-

Typ oT 1600 10 0° C niist crimaBa koHUEHTpauel yrepoaa 0,7%. J{s 3Toro e criiaBa onpeesuTe Mo MpaBuily OTPE3KOB IPH
temmepatypel450° C: mpolieHTHOE coliepKaHuE yriepoaa B Ga3ax, KOJIMIECTBEHHOE COOTHONICHHE (a3.

3aB. kadenpoi: DK3aMeHaTOP:
Konecnukos A.C. Munacsu A.T.
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denepajbHOE TOCYAapPCTBEHHOE OI0KeTHOE 00pa30BaTe/ibHOE YUp e:K/eHHe BbICIIero 00pa3oBaHust
Bejaropoackuii rocyiapcTBeHHbIN arpapHbiidl yauBepcuter uMm. B.A.I'opuna

DakyIbTET CpeiHEr0 NPOo(hecCHOHATHPHOTO 00pa30BaHUSL | Kadenpa TexHmueckoii Mexa HHKH ¥ KOHCTPYHPOBA HHS Ma IIHH

CrenmansHOCTE: 35.02.16 — DKcrmmyaTanus # PEMOHT CEIbCKOXO03MIICTBEHHON TeXHUKH U 000py10Ba HUS

3K3AMEHAIIMOHHBIM BWIET Ne 21

mo JTMCHUIIJINHE «MaTepna.HOBeaeHne»

1. lmarpaMMBI COCTOSIHUS )KEIe30yIIEPOIUCTIX CIIIaBOB.

2. TloHsATHE O CBapOYHOM IyTe U ee cBoicTBa X. CrOCOOBI 3JIEKTPOTYTOBOM CBA PKH.

3. HazHaubTe pexkUM TepMUUECKON 00pabOTKH PYKUH U3 cTalu 85.

3aB. kadeapoii: DK3aMeHaTop:
Konecnukos A.C. Munacsua A.T.

®eaepanbHOe rocyiapcTBeHHoOe 0I0/ZKeTHOe 00pa3oBaTe/ibHOe yUpe:K/IeHre BbIcIIero o0pa3oBaHust
Besaropoackuii rocyiapcTBeHHbli arpapubiii yuuBepcurer um. B.S1.I'opuna

DdakynbTeT CpeHero npogeccHoHaJIbLHOI0 00pa30BaHU | Kadenpa texmmueckoii MexaHHKE M KOHCTPYHPOBA HUSl Ma ILTHH

CrenpaipHOCTE: 35.02.16 — DKcmiyaTalus 1 PeMOHT CebCKOX035CTBEHHON TEXHUKU U 000py10Ba HUS

3K3AMEHAIIMOHHBIM BWIET Ne 22

nmo JTMCHUIIJIMHEC «MaTepna.HOBeueHne»

1. UHCTpyMeHTaIbHbIC TETUPOBaHHBIE CTAIH.

2. IIpeccoBanue. Bunsl mpeccoBaHUS.

3. Pacumdpyiite mapku cmraBoB: KU37-12, 5XI'M, All.

3aB. kadenpoii: DK3aMeHaTOop:
Konecnukos A.C. Munacsua AT
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denepajbHOE TOCYAapPCTBEHHOE OI0KeTHOE 00pa30BaTe/ibHOE YUp e:K/eHHe BbICIIero 00pa3oBaHust
Bejaropoackuii rocyiapcTBeHHbIN arpapHbiidl yauBepcuter uMm. B.A.I'opuna

DakyIbTET CpeiHEr0 NPOo(hecCHOHATHPHOTO 00pa30BaHUSL | Kadempa TexHuuecKoil MeXa HHKH ¥ KOHCTPYHPOBA HHS Ma IIHH

CrenmansHOCTE: 35.02.16 — DKcrmmyaTanus # PEMOHT CEIbCKOXO03MIICTBEHHON TeXHUKH U 000py10Ba HUS

3K3AMEHAIIUOHHBIM BWIET Ne 23

mo JTMCHUIIJINHE «MaTepna.HOBeaeHne»

1. ATroMHHUH U €TO CIIIaBEI.

2. Py4Has 37eKTpoayroBas CBapKa: CyMIHOCTh, 000pyioBaHNE. BHabI CBapHBIX COEIMHEHHUN U IIIBOB.

3. Ha3nauspTe pexuM TepMuueckoit 06paboTku BasioB u3 ctainu 40.

3aB. Kkadenpoii: OK3aMeHaTOp:
Konecuukos A.C. Munacsu AT,

denepaabHOe rOCyAapcTBEHHOE 0I0MKEeTHOE 00pa30BaTe/ibHOE YUp exK/AeHHe BhICIIEro 00pa3oBaHusi
Bearopoackuii rocyiapcrBeHHbIN arpapHbiii yauBepceuteT uMm. B.S.I'opuna

DakyIbTeT cpeiHero NpodecCHoHaIFHOTO 00pa30BaHUS | Kadenpa rexHmaeckoii MexaHIKH ¥ KOHCTPYHPOBA HHsI Ma IIHH

Crenra 1bHOCTE: 35.02.16 — DXCIuTyaTays H PEMOHT CeIbCKOX 03 CTBEHHON TEXHUKU U 000py10Ba HUS

3K3AMEHAIIUOHHBIN BWIET Ne 24

nmo TMCHUIIJIMHE «MaTepnaJmBeueHne»

1. )II/IaI'paMMa COCTOSAHUA IJIA CIJIaBOB, KOMIIOHCHTBI KOTOPBIX OTPaHUYCHHO PAaCTBOPUMBI B TBEPAOM COCTOAHUM.

2. ABroMaTHuecKas cBapKa 1o ciioeM (urroca: CymHoCTh, 0COOEHHOCTH CBapKH, MPUMEHsIeMOe 000py 1 OBaHUE.

3. Pacummdpyiire mapku cruiaos: Ct5Tnic, 40XH2MA, BpOIIC 5-5-5.

3aB. Kaenpoii: OK3aMeHaTop:
Konecuukos A.C. Munacsua AT
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denepajbHOE TOCYAapPCTBEHHOE OI0KeTHOE 00pa30BaTe/ibHOE YUp e:K/eHHe BbICIIero 00pa3oBaHust
Bejaropoackuii rocyiapcTBeHHbIN arpapHbiidl yauBepcuter uMm. B.A.I'opuna

DakyIbTET CpeiHEr0 NPOo(hecCHOHATHPHOTO 00pa30BaHUSL | Kadenpa TexHmueckoii Mexa HHKH ¥ KOHCTPYHPOBA HHS Ma IIHH

CrernmansHOCTh: 35.02.16 — DKcrmyaTaus ¥ PEMOHT CEIbCKOXO03SICTBEHHON TEXHUKN U 000py10Ba HUS

3K3AMEHAIIUOHHBIM BWIET Ne 25

mo JTMCHUIIJINHE «MaTepna.HOBeaeHne»

1. I[I/Ial"paMMa COCTOSHUSA OJIs CIIJIaBOB, KOMIIOHEHTBI KOTOPBIX HEOTPaHUYCHHO paCTBOPUMBI B TBEPAOM COCTOSAHHU.

2. IIpoxaTka. [IpomyKiust poKaTHOTO MPOU3BOJICTBA.

3. Pacumdpyiite mapxu crutapos: BU100, 40XH, BpAXMi 10-3-1,5.

3aB. kadenpoii: DK3aMeHaTop:
Konecnukos A.C. Munacsua AT

denepaabHOe rOCyAapcTBEHHOE 0I0MKEeTHOE 00pa30BaTe/ibHOE YUp exK/AeHHe BhICIIEro 00pa3oBaHusi
Bearopoackuii rocyiapcTBeHHbIN arpapHbii yauBepceuteT uMm. B.S1.I'opuna

DakyIbTeT cpeiHero npodeccHoHaIbHOT0 00pa30BaHUS | Kadenpa rexHmueckoii MexaHHKH ¥ KOHCTPYHPOBA HHsI Ma IIHH

CrennanbHOCTh: 35.02.16 — DxcrutyaTaus 1 peMOHT CETbCKOX03SIHCTBEHHO M TEXHUKH U 000y 10Ba HUS

3K3AMEHAIIMOHHBIM BWIET Ne 26

no TMCHUIIJIMHE «MaTepua.HOBeaeHne»

1. I[HarpaMMa COCTOSHUSA OJIs CIIJIaBOB, KOMIIOHEHTBI KOTOPBIX HEPACTBOPUMBI B TBEPAOM COCTOSHUH. HpaBI/IJ'IO OTPE3KOB.

2. JIuThbe 10 BBIIUIA BISIEMBIM MO OCIAM.

3. HasHaupTe pexxuM oTKura M HOpManu3aluu 1uist ctanu Y 10A.

3aB. kadenpoii: DK3aMeHaTop:
Konecuukos A.C. Munacsua A.L.
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denepajbHOE TOCYAapPCTBEHHOE OI0KeTHOE 00pa30BaTe/ibHOE YUp e:K/eHHe BbICIIero 00pa3oBaHust
Bejaropoackuii rocyiapcTBeHHbIN arpapHbiidl yauBepcuter uMm. B.A.I'opuna

DakyIbTET CpeiHEr0 NPOo(hecCHOHATHPHOTO 00pa30BaHUSL | Kadenpa TexHmueckoii Mexa HHKH ¥ KOHCTPYHPOBA HHS Ma IIHH

CrenmansHOCTE: 35.02.16 — DKcrmmyaTanus # PEMOHT CEIbCKOXO03MIICTBEHHON TeXHUKH U 000py10Ba HUS

3K3AMEHAIIUOHHBIM BWIET Ne 27

mo JTMCHUIIJINHE «MaTepna.HOBeaeHne»

1. Orxwr | pona.

2. JInThe B KOKUIIb.

3. 3apucyiTe MUKPOCTPYKTYPY IBTEKTHYIECKOTO OCJIOT0 UyTYHa.

3aB. kadeapoii: DK3aMeHaTop:
Konecnukos A.C. Munacsua AT

denepaabHOe rOCyAapcTBEHHOE 0I0MKEeTHOE 00pa30BaTe/ibHOE YUp exK/AeHHe BhICIIEro 00pa3oBaHusi
Bearopoackuii rocyiapcTBeHHbIN arpapHbii yauBepceuteT uMm. B.S1.I'opuna

DakyIbTeT cpeiHero npodeccHoHaIbHOT0 00pa30BaHUS | Kadenpa rexHmueckoii MexaHHKH ¥ KOHCTPYHPOBA HHsI Ma IIHH

CrennanbHOCTh: 35.02.16 — DxcrutyaTaus 1 peMOHT CETbCKOX03SIHCTBEHHO M TEXHUKH U 000y 10Ba HUS

3K3AMEHAIIMOHHBIM BWIET Ne 28

no TMCHUIIJIMHE «MaTepua.HOBeaeHne»

1. CTpOCHI/IC MeTaJUIM4YecKux cIiaBoB. OCHOBHEIC IIOHATHSA O METaJIJIMYECKUX CIIaBax: CHUCTEMBEI, (baSLI KOMIIOHCHTBI, TBEPABIC pa C-
TBOPBI, XUMHUYCCKNE COCIUHCHU A, MEXa HUIECKUE CMECH.

2.Ta3oBas ceapka. ObopyOBaHUE.

3. Ha3HaubTe pexkuM OTXKHra cTajei 65 u 85.

3aB. Kkaenpoii: OK3aMeHaTop:
Konecuukos A.C. Munacsu AL,
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denepajbHOE TOCYAapPCTBEHHOE OI0KeTHOE 00pa30BaTe/ibHOE YUp e:K/eHHe BbICIIero 00pa3oBaHust
Bejaropoackuii rocyiapcTBeHHbIN arpapHbiidl yauBepcuter uMm. B.A.I'opuna

DakyIbTET CpeiHEr0 NPOo(hecCHOHATHPHOTO 00pa30BaHUSL | Kadempa TexHuuecKoil MeXa HHKH ¥ KOHCTPYHPOBA HHS Ma IIHH

CrenmansHOCTE: 35.02.16 — DKcrmmyaTanus # PEMOHT CEIbCKOXO03MIICTBEHHON TeXHUKH U 000py10Ba HUS

3K3AMEHAIIMOHHBIM BWIET Ne 29

mo JTMCHUIIJINHE «MaTepna.HOBeaeHne»

1. Mens u ee cILIaBHL.

2. JIuteiinpie cBOMCTBA CIUIABOB.

3. Ucnonp3yst iuarpaMMy COCTOSIHUS KeJIe30 -IIEMCHTHUT, YKa)KUTE TEMIIEPaTypy 3aKaIKu cTaidd Y13, onmuImuTe Ipoucx oAsIme B
mpolecce 3aKaKi IPeBpalCHUs U TOJIy4aeMy0 CTPYKTYpY.

3aB. kadenpoii: OKx3aMeHaTOP:!
Konecuukos A.C. Munacsu AT,

®egepanbHOe rocyiapcTBeHHOe 010/IZKeTHOe 00pa3oBaTe/ibHOe y4p esk/IeHne BbICIIero 00pa3oBaHus
Besropoackuii rocygapcrBeHHbli arpapHbiii yuuBepcurer um. B.S1.I'opuna

®DakyIbTET CpeHETo MPO(eCcCCHOHAIBFHOTO 00pa30BaHUSL | Kadenpa TexHHuECKOi MEXaHNKH M KOHCTPYHPOBA HHs Ma LIMH

CrenuanbHOCTh: 35.02.16 — DxcrutyaTaus 1 peMOHT CETbCKOX03SIHCTBEHHO M TEXHUKH U 000y 10Ba HUS

3K3AMEHAIIMOHHBIM BWIET Ne 30

nmo TMCHUIIJINHE «MaTepua.JmBeueHne»

1. Tepmuueckast 00pabOTKa HHCTPYMEHTA M3 YIIIEPOIUCTON CTAIIH.

2. CyIIHOCTb U CXEMbI OCHOBHBIX METOJ0B 00pa0OTKH METAJLIIOB PE3a HUCM.

3.Pacum¢pyiite mapku crmaBoB: POMSKS, KU33-6, JIA 77-2.

3aB. kadeapoii: DK3aMeHaTOP:
Konecnukos A.C. Munacsu AT

Kpurepun ouenku:

- OLICHKA «OTJHMYHO» BbICTABJISIETCS CTYACHTY, €CJIM OH IIPAaBUJIBHO OTBETUJI HA BCE BOIIPOCHI U
pemmn npaktuyeckoe 3amanue Ne3d. [Ipu oTBeTax Ha BOMPOCH! MPOJEMOHCTPUPOBAI BJIAJICHUE MAaTEepH a-
JIOM 110 OCHOBHOM M JONOJHUTENIBHON JIUTEpaType.

- OLICHKA «XOPOILI0» BbICTABJISAETCSH CTYJEHTY, €CJIM OH IIPAaBUJIbHO OTBETHII HA OJIMH BONPOC U
peumt npaktudeckoe 3aganue Ne3. ITpu orBeTax Ha BONPOCH MPOJAEMOHCTPUPOBAII BJIAJICHUE MATEPH a-
JIOM 110 OCHOBHOM U TEpAType.

- OLIEHKA «Y/I0BJICTBOPUTEJIbHO» BBICTABJSAETCH CTYIEHTY, eCJIM OH NPaBUJIbHO OTBETHJ Ha
JIBa TEOPETUYECKUX BOIIPOCA, HO HE PEUIMJI PAKTUUYeCKoe 3aganue Ne3.
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- OLICHKA «HeY/I0BJIETBOPUTEIbHO» BbICTABJISACTCH CTYAEHTY, €CJIM OH JlaJl HEMOJIHbIE OTBETHI
Ha TEOPETUYECKUE BOIPOCHl U HE pelmil npaktudeckoe 3aganue Ne3. Ilpu orBerax Ha Bompoc mpoje-
MOHCTPHPOBAJI BJIAJICHUE MAaTEPUAJIOM 10 OCHOBHOM U JIOTIOJIHUTENbHOMN JIUTEPATypeE.

2.2 llepeyeHb BONIPOCOB /IJIsl OLIEHKHU Pe3yJabTATOB BbINOJIHEHUS
NPAaKTHYECKHX pador

denepanbHOE TOCYIAPCTBEHHOE OI0PKETHOE 00pa30BATEIBHOE YUPEKIACHUE
BBICILIET0 00pa30BaHUs
«benropoackuii rocy1apCcTBEHHBIN arpapHblii yHUBepcuteT uMm.B.f.I'opuna»

Ka@ez(pa TEXHUYECKOH MEXaHUKHU U KOHCTPYHPOBAHUWA MAalllIMH

Bomnpoch! 1151 32a1IMTHI IPAKTHYECKHUX padoT

o gucuuIrinae MaTepualoBeaecHHE
(HaMMeHOBaHHE AUCIUTILIAHBI)

Pasnen 1 TexHos10rusi KOHCTPYKIMOHHBIX MAaTEePHAJIOB

Tema 1.1 JIuTeliHOE MPOU3BOACTBO

1. B gem 3axitoyaercsi CyIHOCTb JUTEHHOTO IPOU3BOACTBA, M KAKOBO €ro 3HaueHue?

2. Kakumu cBOWCTBaMU JOJDKHBI 00J1a/1aTh METAJUTBI U CTUIABHI, IPUMEHSIEMBbIE ISl IIPOM3BOJICTBA
OTJINBOK?

3. 13 xakux MarepuaaoB U3rOTaBIMBAIOT JIUTEHHbBIE (POPMBI?

4. U3 xakux ornepanuii COCTOUT NPOU3BOACTBO OTIUBOK?

5. Kak ycrpoena Barpanka?

6. [Tepeuncnure Bo3MOKHBIE Ae(DEKTHI OTIUBOK, OOBSICHUTE IPUUYUHBI BOSHUKHOBEHHUS 1e(DEKTOB
U CocOOBI UX NMPEAYNPERKICHUS U UCIIPABICHHUSL.

7. Pacckaxkute 0 MPOU3BOJICTBE OTJIMBOK B METAIUTMUECKUX (popMax.

8. KakoBbI mpeumymecTBa 3Toro crocoba?

9. Yro Takoe neHTpobdexkHoe uThe? [ Kakux crnoco00B MPUMEHSIOT JaHHBIN CII0Cc00?

10. Yro Ttakoe mpenuznoHHoe MuThe? Kak u sl KakuX 1eNield ero BBIMOJH S0T?

11. PacckaxuTe O MOJTYYSHUH OTJIMBOK C TIOMOIIBIO 000IOYKOBBIX (hopMm.

12. B yem 3axuro4aeTcs MPUHIUI TOJXYYEHHUS JUTHS 110 BBHITUIABIsIeMbIM Mozessim? Kak atot po-
1[€CC BBIIOJIHSETCS?

Tema 1.2 O0paboTKa METAIIIOB JTaBJICHHEM

1. CymHOoCTh ¥ BHABI 00pa0OTKH METaIOB JIaBJICHUEM.

2. B yeM paznuuue Mexay ynpyroi u miacTH4ecKoi nedopmarueit?

3. Kak u3MeHsoTcsl CTPYKTypa ¥ CBOMCTBA METAJUIOB B pe3yJIbTaTe XOJIOJHONW 00pabOTKHU JaBiie-
HHUEM?

4. Ot Kakux (akTOpOB 3aBUCUT CKOPOCTh HarpeBa MeTajuia moj 0opaboTKy gaBieHuem?

5. Kakue meun u snekTpoHarpeBaTelbHbIE YCTPOHCTBA MPUMEHSIOTCS MpU Topsiuell 00paboTke
naBjieHueM?

6. B yeM 3axirouaeTcs CyIHOCTH Mpoliecca pokara Merauia?

7. HazHaueHue 1 BUJbI IPOKATHBIX BAJIKOB.

8. Ilo kakuM Npu3HaKaM U KakK KJacCU(PUUUPYIOTCS MPOKATHbIE CTaHbI?

9. YTo OTHOCHUTCS K MPOIYKIIUU TPOKATHOTO MPOU3BOICTBA?

10. Yto Takoe BOJIOUCHHE, KAK OHO BBITTOJIHSCTCS?
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11. Yro Ha3biBaeTCA MPECCOBAHUEM U KAaKUMH METOJIaMU OHO OCYIIECTBIISETCS?

12. Kakue cymecTByIOT KOBOYHBIE ONEpalli U B Y€M UX CYIIHOCTbH?

13. Yro Ha3wiBaeTcs mraMnoBkoii? Ha kakue BUABI OHA MOPA3ICIIIeTCs?

14. B yem npeumyiectBa o0beMHON mraMnoBku? [louemy oHa He HaXOJUT MPUMEHEHHE B €/1HU-
HHUYHOM IPOU3BOJICTBE?

15. Kakue cy1ecTByrOT olepaiuu XoJ0JHOH mTaMIoBKu? B yeM ux cynHocTs 1 Ha3zHaueHHe?
16. Yem oTimuaercs paboTta MoJjioTa OT mpecca?

Tema 1.3 CBapouHoe MPOU3BOJCTBO

. Kakoe 3Hauenue nmeeT cBapka B TEXHUKE?

. UTo moHMMAaeTCs 1M0J] CBAPHBIM COCTUHEHUEM U IO CBAPHBIM IIBOM?

. ITo kakuM OCHOBHBIM IIPU3HAKAM CBapKa KiaccupuIupyercs?

. Uro mpencraisier coO0# deKTpruUecKas xyra?

. Kakue ucTounuku Toka mpuUMEHSIOTCS TPU AyTOBOM cBapke?

. Kakue anekTpoipl npuMEeHSIOTCS TpU AyTOBOM CBapKe U JUIs 4yero?

. Kax BbI0MpAIOT pesxuM py4yHOl 1yroBoi cBapku?

. B 4em cymHocTh mporecca aBTOMaTHUECKOM cBapku 1o ¢uirocom?

. Kakue nmporiecchbl mpoTeKkaroT IpH 3JIEKTPOIUIAKOBOM cBapKe?

10. B gem cymHOCTH mporiecca, JOCTOMHCTBA U 001aCTh MPUMEHEHHSI OCHOBHBIX CIIOCOOOB AYT O-
BOH CBApKH B CPEJE 3aLUTHBIX Ia30B?

11. Ha xakom mpUHIIMIIE OCHOBaHA KOHTAKTHAs 3JIEKTpOCBapka?

12. B 4eMm cyuiHocTh mpolecca 1 BUJOB CTHIKOBOW CBapKH?

13. B yeMm paznuune MeXIy pOJUKOBON M TOUEUHON CBApKOW?

14. Kakue roproune ra3pl IpUMEHSIOTCS JJ1s Ta30BOM CBAPKU U X Ha3HaueHue?

15. Kakue ObIBaIOT BU/IbI alleTUIICHOKHUCIOPOAHOTO IJIAMEHU ?

16. Kakoe o6opyaoBanue npuMeHseTcs Py ra3oBoi cBapke?

17. Kakue cymecTBYIOT ClIOCOOBI CBAPKU CEPOTO UyryHa?

18. OcobeHHOCTH CBApKH IIBETHBIX METAJLIOB.

19. Kakue cymecTByrOT HOBBIE METO/IbI CBApKH ?

20. Kakue ObIBaroT ne)eKThI CBApHBIX COSAMHEHUH W CITOCOOBI KOHTPOJISI KauecTBa CBAPKHU ?
Tema 1.4 OGpaboTKka METAIIIOB pe3aHHEM

. B uem cymHOCTE 00pabOTKH METAIIOB pe3aHueM?

. Kakumu crmoco6amu MOXHO 13 3arOTOBKHU MOJIYYUTh HY>KHYIO JA€Talb?

. Coueranne Kakux ABUKEHUN 00eCredrBaeT OCyIIECTBICHUE Mpoliecca pe3aHus?
. Kakue sBasit0TCS OCHOBHBIMH METOJIaMU 00pabOTKHU JaBJIeHHEM?

. I3 kakux 4acTeil 1 3JIeMEHTOB COCTOMT TOKapHbIN pesen?

. UTo sBIISETCSI TEOMETPUUECKUMHU NTapaMeTpaMu PEKYILEH 4acTu TOKapHOro pe3ua’?
. YTo sIBNISIeTCS MapaMeTpaMy pexxuma pezaHus’?

. Kakue cymecTByIOT TUIIBI CTPYKKHU?

9. Kak onpenenuTs cuiia U CKOPOCTh PE3aHUs IPU TOUEHUE?

10. Kakue marepuanu NpuMEHSIOTCS ISl U3TOTOBJICHHS PEXKYIIUX HHCTPYMEHTOB?
11. Kak kraccupunupyroT METaJUIOPEXKYITUE CTAHKH ?

Pa3gen 2 CTtpoeHue u cBoiicTBa MaTepHaIOB

Tema 2.1 CtpoeHue U CBOWCTBAa METAJUIOB U CILNIABOB

. Kakue maTepuanbl OTHOCATCS K KOHCTPYKITHOHHBIM?

. Urto Takoe 3yieMeHTapHas KpUCTalNInYeCcKas pererka?

. Kakue Tumnsl kpuctanandyeckux peneTok Haubosee XapaKTepHbl 17151 METaJIOB?

. KakoBbI XxapakTepHble CBOICTBAa METAJUIOB U YE€M OHU ONPENEISIOTCS?

. Kakue cBoiicTBa OTHOCATCS K MEXaHUUECKUM?

. Kakue cBoiicTBa oTHOCSATCS K (pr3nUeCKUM?

. Kakue cBoiicTBa OTHOCATCS K XUMHYECKUM?

. Kakue cBoiicTBa OTHOCSTCSA K TEXHOJIOTUYECKUM?

. Kakue cBolicTBa OTHOCATCS K OKCIITyaTallUOHHBIM?

OO0 NO O hWN P
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10. Yo Takoe TemiocTonKkocTs?

11. Yro Takoe anuzoTponus?

12. Yro Takoe momuMophu3M (aJUI0TpOoTTHs)?

Tema 2.2 CritaBbl Ha OCHOBE KeJie3a

1. Yo Takoe peppuT, ayCTEHUT, MEPIUT, IEMEHTHUT U Jie1e0ypuT?

2. Kakwue mpeBparieHus MPOUCXOIST B CIUIaBaX MpH Temrieparypax A1, A2, Az, A4, Aem?

3. Tloctpouts ¢ momolIpio MpaBuiia Ga3 KpuByro oxnaxaeHus g ctanu ¢ 0,8%C u ans uyryHa
c 4,3%C.

KaxoBbI cTpyKTypa 1 CBOMCTBA TEXHUUECKOTO *keJe3a, CTalu 1 0er1oro yyryHa?

Kak knmaccuuuupyroT mo CTpyKType CTalIu U Oesble UyTyHbI?

B xakuXx ycrnoBuUsX BBIAEISAIOTCS IEPBUYHBIN, BTOPUUHBINA TPETUYHBIN [IEMEHTUT?
KakoBo cTpoenue nene0yprTa BhIllle M HUXKE IBTEKTOUIHON TeMIiepaTypbl 727 °?

Kak BnusitoT nerupyrompe 3JIeMEeHThI Ha MOJI0KEHNE KPUTHYECKUX TOUeK A1, A2, A3, A4, Acm?
Kaxkwue nerupyroiue 31€MEHTHI SIBISIOTCS KapOu1000pa3yommmu ?

0. Kakue nerupyromye 371€MEHTHI CITOCOOCTBYIOT rpaduTH3aIuN?

11. . Kak knaccupuIupyroT JETUPOBAHHBIC CTANIM M0 CTPYKTYpPE B PABHOBECHOM COCTOSIHUH?
12. B yeM oTiu4me ceporo 4yryHa ot 0enoro?

13. KakoBo cTpoeHue 3BTEKTHKH U IBTEKTOUJIA B CEPOM U OesloM uyryHe?

14. Knaccudukanus 1 MapKHpPOBKA CEPHIX UyTYHOB.

15. KakoBbI CTPYyKTYpbI CEPBIX UyT'YHOB?

16. Kak momyvaroT koBkuit uyryH? Ero crpoenue, CBOiCTBa U Ha3HAUCHUE.

17. Kak nomy4aroT BEICOKOIIpOUHbI 4yryH? Ero crpoeHnue, CBONCTBA M Ha3HA4Y CHUE.

18. B uem paznuune B CTpPOSHUH KOBKOT'O M MOJIU(PHUITUPOBAHHOT'O YyTYHOB?

19. CpaBHuUTE MEXaHHYECKUE CBOWCTBA CEPOr0, KOBKOT'O U BBICOKOIIPOYHOT'O YYT YHOB.

B©oo N Ok

Paznen 3 Koncrpykunonnbie matepualjbl. Tepmudeckasi 0opadoTka

Tema 3.1 JlerupoBaHHbBIE CTAIH U CIUIABBI C OCOOBIMU CBOMCTBAMHU

1. Pacimmdpyiite xumuueckuii cocraB cranu mapok: 40, 20X, 50T, 30XT'CA, I'T3, IIX15,
18X2H4BA, SXHM, X18K8MST.

2. Kak xiaccupuuupyroTcs JerupoBaHHbIe cTaiu?

3. Kak xknaccuuuupyrorcsi KOHCTPYKIIMOHHBIC CTadd 110 TEXHOJIOTHMH TEPMHYCCKOM
00paboTku?
4. Kakue TpeOOBaHUS MPEIBABIISIOTCS K I[EMEHTYEMbIM HU3/CITHsIM?

5. Yem oOBsiCHsIETCSl HA3HAUEHUE MPOIIecca YIyUIIeHUs 11l KOHCTPYKLIIMOHHOM ctanu?

6. Tepmuueckast 00pabOTKa yIydIIaeMbIX CTaJEH.

7. Kakue BbI 3HaeTe€ U3HOCOCTOMKUE CTaIH?

8. KakoBbI 0COOEHHOCTH MapTEHCUTOCTAPCIOIUX CTaei?

9. [IpuBenuTe MpuMepbl MApPOK BHICOKOITPOYHOMN CTaIH, HA3HAYBTE PEKUM 00Pa0OTKH.

10. KakoBbl TpeOoBaHUs, IPEABIBIAEMbIE K HEPKABEIOIIUM CTaISIM?

11. B yem CyIIHOCTH 3JIEKTPOXUMUUYECKOU KOPPO3UU (OCHOBBI TEOPUH)?

12. VkaxuTe Mapku XpOMHCTHIX HepxkaBeroumx craneid. Mx cocraB, Tepmuueckas oOpaboTKa,
CBOMCTBA U Ha3HAUYCHUE.

13. VkaxuTe MapKu XpOMOHHMKEJIEBBIX HEp)kaBerommx craneil. Ix cocras, Tepmudeckas odpa-
00TKa, CBOIMCTBA M Ha3HAUCHHE.

14. KakoBbl 0COOEHHOCTH M 00JIaCTH MPUMEHEHU S METAJUIOKEPAMUYECKHUX CILIaBOB?

15. Pacumdpyiite xumuueckuii cocraB cramu mapok: Y10, 9XC, X12, XBI', P18, P18®2,
POM4KS, 6XB2C, X12BM.

16. Kak xiaccupuuupyoTcst HHCTPYMEHTAIbHbIE CTaln?

17. TpeboBaHus, NpeabIBISEMbIE K CTAJIAM JIJISl PEKYILEr0 HHCTPYMEHTA.

18. IIpuBeauTe npuMeps! yIiIepOAUCTHIX U JIETUPOBAHHBIX CTaNE, HCIOIb3YEMbIX Ul PEX yILEro
MHCTPYMEHTA. YKaXHUTE UX COCTaB, PeXKUM TEPMUUECKON 00pabOTKH, CTPYKTYpPY U CBOMCTBA.

19. Vxaxute 1 pacumppyiiTe OCHOBHbIE MAPKU OBICTPOPEXKYIIEH CTaIIHU.
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20. Kak nmoapazaenstorcst mramnoBble ctanu? TpeboBaHus, npeabsBiseMble K IITAMIOBBIM CTa-
J5M 1711 1e(pOPMHUPOBAHUSL METaUIa B XOJOAHOM COCTOSIHUM U K CTAJIAM — JUIst Ie(pOpMUPOBaHUS
MeTaJljla B TOPSIYEM COCTOSIHUM.

21. Kakue ctamu mpUMEHSIOTCS AJIS IITAMIIOB XOJOJHOM ITaMIOBKU? YKaXXHTe UX COCTaB, TEP-
MHYECKYI0 00paboTKy, CTPYKTYpY M CBOHCTBA.

22. Kakue TpeOOBaHHSI MPEABSIBISIOTCS K CTASM ISl HI3MEPUTEIIEHOTO HHCTpYMEHTa? YKaXuTe
MapKH CTalld, UX COCTaB, TEPMUUYECKYIO 00pabOTKY, CTPYKTYpY U CBOMCTBA.

1. CBoiicTBa 1 NPUMEHEHUE ATIOMUHUS.

2. Kak kiaccupuuupyroTcs aTlOMUHUEBBIE CIIIIABBI?

3. B uem cymHocTh nporiecca crapeHusi?

4. Kakue cnjaBbl YIPOUHSIOT HarapTOBKOM ?

5. Kakue BBI 3HaeTe qUTEHHBIC aAlFOMUHUEBBIC ciiaBbl? [IpuBeauTe Mapku, coctaB, oOpaboOTKYy,
CBOMCTBA.

6. Kak u a5 yero mpou3BoaAnuTCS MO (DUIIMPOBAHHUE CHITyMIHA?

7. Kak BAMSIIOT MpUMECH Ha CBOMCTBA YHCTOU Menn?

8. Kak kiaccuuuupyrorcs MeJHbIE CILIABbI?

9. Kakue crutaBbl OTHOCAT K JIaTyHsM? IX MapKupOBKa M COCTaB.

10. ITpuBeauTe HECKOIBKO MPUMEPOB JIATyHEH ¢ yKa3aHHEM MX COCTaBa, CTPYKTYpPHI, CBOMCTB U
Ha3HAYEHUSI.

11. Kakue criaBel oTHOCAT K OpoH3am? X MapKupoOBKa U COCTaB.

12. YxaxxuTe CTpoeHHe, CBOWCTBA U Ha3HAUCHHE PA3IMYHbBIX OpPOH3.

13. Kakoit TepMuueckoit 00paboTke moasepraercs oeppuiueBas Oponsa?

14. YxaxxuTe Ha3HAYEHHE U CBOMCTBA CIJIABOB Ha OCHOBE IIUHKA.

15. KakoBbl TpeOoBaHuUs, TpeIbsBisieMble K aHTU(OPUKIHOHHBIM criaBaM? OxapakTtepusyiite
0COOEHHOCTH UX CTPYKTYPBHI.

16. YkaxuTe cocTtaB, CBOMCTBa U 00JIaCTH MPUMEHEHUS CINIABOB HA OCHOBE OJIOBA.

17. YxaxuTe cocTaB, CBOIICTBA U 001aCTH MPUMEHEHHUSI CIIJIABOB Ha OCHOBE CBH HIIA.

Tema 3.2 Tepmuueckast 06paboTKa M TOBEPXHOCTHOE YIIPOYHEHUE CILIIABOB

1. Mexanu3m o0pa3oBaHus ayCTEHUTA IIPU HarpeBe CTallu.

2. KakoBbI MEXaHU3M U TeMIlepaTypHbIe pallOHbl 00pa30BaHUsI CTPYKTYP MEPIUTHOTO TUTIA (TIeP-
JuTa, copouTa, TpocTuTa) U OeiiHNnTa?

3. B uem pasHuIia Mexay nepianuTom, COpOUTOM U TPOCTHTOM?

4. Yto Takoe MapTEHCUT U B YeM CYIIHOCTh U OCOOCHHOCTH MapTEHCUTHOTO MpeBpaIieHus?

5. UTo Takoe KpUTHYECKasi CKOPOCTh 3aKainKu?

6. B uem cymHoOCTh NpeBpallieHu i, MPOUCXOISIIUX TIPH OTITyCKe?

7. YUto Takoe KoaryJsius 1 Kak U3MEHSETCS CTPYKTypa U CBOMCTBA CTAJIM B CBSI3U C KOAryJsiuei
KapOuHOU (ha3sl mpH OTIyCKe?

8. UeM OTIMYAIOTCS CTPYKTYPBI TPOCTUTA, COPOMTA U MEPIIUTA OTITYCKa OT OJJHOMMEHHBIX CTPY K-
Typ, 00pa3yIoUMXCcs IPH pacraje MepeoxIakaeHHOTI0 ayCTeHuTa?

9. KakoBo npakTuieckoe 3HaueHNEe TEPMOKMHETHYECKHUX JUarpamm?

10. Kak BIuUsIIOT JeTUPYIOUIHE 3JIEMEHTH Ha MApTEHCUTHOE MpeBpalieHue?

11. Kak BIMSIOT JIETUPYIOIIME 3JIEMEHThI Ha IEPIUTHOE IpeBpalleHue?

12. Kak BIHUSIOT JISTUPYIOIIME DJIEMEHTHI Ha MPEBpalIeHUEe IPH OTITyCKe?

13. B yem CymHOCTb SIBJACHUS OTIYCKHOW XPyHKOCTH?

14. Kak MOHO yCTpaHUTh OTIYCKHYIO XpyIIKOCTb BTOPOT'0 poja’?

15. [IpuBeauTe onpeaeseHusi OCHOBHBIX MPOLIECCOB TEPMUUECKON 00pabOTKU: OTKHUTa, HOPMAT U-
3allUM U 3aKAJKH.

16. Kakue BaM M3BECTHBI Pa3HOBHHOCTH MPOLIECCA OTXKUTA U IS YETO OHU MTPUM CHSIOTCS?

17. KakoBa nipupoaa (a30BbIX U TEPMUUYECKUX HAMPSDKEHUH ?

18. Kakue Bam U3BECTHBI Pa3HOBUIHOCTH 3aKaJIKW U B KAKUX CIIy4asiX OHU MPUM CHSIOTCA?

19. Kakuie BUbI ¥ IPUYMHBI OpaKa mpu 3aKaike?

20. Kakue BaM M3BECTHBI TPYIIITHI OXJIAXKIAOIINX CPEJl U KAKOBBI UX OCOOCHH OCTH?
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21. OT yero 3aBUCHUT MPOKAIMBAEMOCTb CTAJIM U B YEM €€ TEXHOJIOTHYECKOe 3HaueHue?

22. Kakue BaM M3BECTHBI TEXHOJOTUYECKUE MPUEMbl YMEHBIICHUS NePOpMaIliu MPU TePMUY e-
CKO#1 00paboTke?

23. JIyis 9ero 1 Kak MpoBOJIUTCS 00paboTKa X010,10M?

24. Kak M3MEHSIOTCS CKOPOCTh M TeMIIepaTypa HarpeBa H3ACTUN W3 JETHPOBAHHOW CTaIM MO
CPaBHEHHIO C yTJIEPOAUCTON?

25. B yeM cymHOCTh 1 0COOEHHOCTH TEPMOMEXaHHUYECKON 00paboTKu?

26. Kak BiusieT MOBEPXHOCTHAS 3aKAJIKa Ha SKCIUTYTAI[MOHHBIE XapaKTEPUCTUKU U 3NN ?

27. Kak perynupyercs r1yOHHA 3aKaJICHHOT'O CJIOS ITPU 00pabOTKE TOKAMH BBICOKOW YacTOTHI?
28. KakoBa CyIIHOCTh M Ha3HAUYEHUE JUarpaMM JIOMYCTUMBIX M MPEHUMYIIECTBEHHBIX PEKHMOB
Harpesa Mo/l 3aKajJKy TOKaMU BBICOKON 4acTOTHI?

29. KakoBbI IIperMyIIecTBa MOBEPXHOCTHON WHIYKIIHOHHOW 3aKaJIKH ?

30. Xumu3Mm mporiecca a30THPOBAHHMSL.

31. XuMu3m mporiecca 1eMeHTaIuH.

32. HazHadeHue B peXXUM TEPMUIECKOW 00paOOTKH MOCIE IIEMEHTAIIHH.

33. UeM OTIAMYAIOTCS PEKUMBI [IEMEHTAIINH JIETUPOBAHHOMN CTAlId U YTIIEPOAUCTOM ?

34. KakoBbI CBOHCTBA IEMEHTHPOBAHHBIX U a30THPOBAHHBIX U3JIEITHI?

35. Jlyis kakuX 1eneld U Kak MPOU3BOJUTCS HUTPOI[EMEHTAITHS?

Kpurepun onenku:

- OLEHKA «OTJHYHO» BBICTABJISIETCS] CTYHAEHTY, €CJIH OTYET IO MPAKTUYECKON paboTe BBHIMOJI-
HEH TOJIHOCTBIO, BCE TEXHUYECKHUE M3MEPEHHUS M CTaTHUCTHYECKas oOpaboTKa pe3ysbTaToB M3MEpEHUS
BBITIOJTHEHBI BEPHO, CTYICHT 1aeT pa3BEPHYThIe 0TBETHI Ha 80% KOHTPOJIBHBIX BOIPOCOB, IPUBEICHHBIX B
paboueit TeTpaau.

- OLIEHKA «XOPOII0» BHICTABJISIETCS CTY/IEHTY, €CJIM OTYET IO MPAKTUIECKOH paboTe BHITIOIHEH
MOJIHOCTBIO, BCE TEXHUYECKHE U3MEPEHUSI U CTaTUCTHUECKasi 00paboTKa pe3yIbTaTOB N3MEPEHHUS BBITIOJI-
HEHBI BEPHO, CTYJICHT JaeT pa3BEpHYThIE OTBETH Ha 60% KOHTPOJIBHBIX BOIIPOCOB, MIPUBEIACHHBIX B pa-
Ooueil TeTpaay.

- OLleHKA «yJIO0BJIETBOPHUTEIbHO» BbICTABJSETCS CTYAEHTY, €CJIM OTYET 110 MPAKTUIECKOH pa-
00Te BBIMTOJHEH IMOJIHOCTHIO, BCE TEXHUYECKNE M3MEPEHHUS M CTaTHCTHYECKas oOpaboTKa pe3ysbTaToB
U3MEPEHHUS BHIITOTHEHBI BEPHO, CTYACHT JaeT KpaTrkue OoTBEThl Ha 50% KOHTPOIBHBIX BOIPOCOB, IIPUBE-
JICHHBIX B paboueil TeTpaau.

- OLIEHKA «HEYJIO0BJIETBOPUTEIbHO» BBICTABJISIETCH CTYAEHTY, €CJIM OTYET 10 MPAaKTUYECKOU
paboTe BBIMIOJIHEH YaCTUYHO, TEXHUYECKUE U3MEPEHHS U CTaTUCTHUECKasi 00paboTKa pe3ysIbTaToB U3M e-
PCHUS BBITIOJHEHBI C OIMOKAMHU, CTYJICHT 3aTPYAHSETCS IaTh KpaTKue OTBeThl Ha 50% KOHTPOJILHBIX B O-
IIPOCOB, IPUBEACHHBIX B paboveil TeTpaau.

CocraBuTEID Munacsu AT
(monmuce)

« » 20 T

2.3 ®oHI TeCTOBBIX 3aaHUMI

denepanbHOE TOCYAPCTBEHHOE OI0PKETHOE 00pa30BATEIBHOE YUPEKIACHUE
BBICILIET0 00pa30BaHUs
«benropoackuii rocy1apCcTBEHHBIN arpapHblii yHUBepcuteT uMm.B.f.I'opuna»

Ka@ez(pa TEXHUYECKON MEXaHUKU U KOHCTPYHPOBAHUWA MAalllMH

22



TecToBBIC 3a7aHUA

o gucuuInae MaTepualoBeaecHHE
(HaMMeHOBaHHE TUCIIUTLIAHBI)

Tema: CTpykTypa MmaTepuaja
Koopnunanunonnoe uncino OIK kpuctaminueckon pemeTky paBHo. ..

e +8:

e 6;

o 12;

o 4,
BemectBa ¢ CBSI3bI0 (-SIMH) MOT'YT 00pa30BBIBATh MOJICKYJISPHYIO KPHUCTANTUYECKYIO PEIIETKY,
c CBSI3bIO (-SIMU) - HEMOJIEKYJISIPHYIO.

e -+ KOBaJICHTHOM; HOHHOM 1 METaJINYECKOM;
e METAJUIMYECKOI; HOHHOM M KOBaJICHTHOM;
® HOHHOW; KOBaJEHTHOU U METAJNINYECKOM;
® HOHHOM M KOBAJICHTHOM; METaJIJTMISCKOM.
JluneliHpIMU JeeKTaMH KPUCTATTHYECKOTO CTPOCHUS SABIISIOTCS ...
® IMCIOKAIIUH,
® BaKaHCHU,;
® T'pAHUIIBI 3€PEH;
® TpEIIUHBI.
OCHOBHOE OTIUYHNE KPUCTALIHIECKONU CTPYKTYPBI OT aMOP(HOM 3aKIIOYAETCA B ...
® aHU30TPONHUHU CBOWCTB aMOP(HBIX MATEPHAIIOB;
e -+ HaMYMU B KPUCTAUIAX JAJIbHErO MOPAIKA B PACIIONOKEHUU SJIEMEHTOB CTPYKTYPHI;
® MEHEE yHOPSI0YEHHOM PACIION0KEHUHU 3JIEMEHTOB B KPUCTAIUIMYECKNX CTPYKTYpax;
® TOM, YTO KPUCTAJUIMYECKHUE Tea BCErAa UMEIOT MPAaBHIIbHYIO BHEIIHIOW QOopMy.
CBOWCTBO, 3aKJTIOYAIOIIEECS B CTOCOOHOCTH BEIIECTBA CYIIECTBOBATH B PA3JIMYHBIX KPUCTAITUTHISCKUX
Mo (pUKAIUSIX, HA3BIBACTCH ...
e u3oMepuen
® aHU30TpOIHEHN
e + momuMophU3IMOM
e u3oMOppU3MOM
XapakTepuCcTUKa KPUCTAIUTMYECKON PEIIETKH, OMPEISIISIONIast YUCI0 YaCTUIl (ATOMOB, MOJIEKYJI HJIM HOHOB),
HaXOJSAIIMXCS HA HAUMEHBIIEM PAaBHOM PACCTOSHUM OT JAHHOM YacCTHUILbI, Ha3bIBAETCH ...
e  K03(PPUIINEHTOM KOMITAKTHOCTU
® [IEPUOAOM PEIIETKH
® HHJEKCOM IJIOCKOCTH
e + KOOpPAMHAMOHHBIM YHCIOM
Jlns1 BelecTB ¢ METAIIIMYECKON KPUCTAIUIMYECKON PELIETKON XapaKTEPHHI ...
® HOHHBIN TUN XMMHYECKOW CBSI3HU, BBICOKAS INIOTHOCTh
® XPYIKOCTh, BBICOKHE TEMIIEpaTyphl MJIABICHUS
e + IJJACTUYHOCTH, BBICOKAS JIEKTPONPOBOIHOCTh
® HM3Kas TEIUIONPOBOJHOCTh, BBICOKAs 3JIACTUYHOCTh
ToueunbIMH 1eeKTaMU KPUCTAIUIMYECKON PEIIETKH SIBJISFOTCH ...
® TpaHUIIBI 3epeH, NehEeKThl YIaKOBKU
® TIOpPBI, TPEIIUHBI
® KpaeBbI€ U BUHTOBBIE AUCIIOKAIUU
e +BAKAHCUH, MEXKY3EIbHBIE ATOMBI
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HedekT, npeacTaBistomuii COO0M NCKKEHNE KPUCTAJUTMISCKON PEIIETKH BIIOJIb Kpast TUITHEH MO Y-
IIJIOCKOCTU Ha3bIBAETCHA. . ...

e BakaHcHEH

e MaJOYyIJOBOH I'PaHULIEH

e e(eKTOM YIaKoBKH

e +KpaeBOU JECIOKauen
s BemecTBa ¢ METANIMYECKON KPUCTAIIMYECKON PEIETKOW XapaKTEPHHBI. . ..

e XpynKOCTb, BBICOKME TEMIIEPATYPhI MIaBICHUS

o HoHHBIN THII XHMMHYECKOM CBSI3HU, BEICOKAS IIJIOTHOCTBIO

e +[InacTHYHOCTB, BBICOKAS 3JIEKTPONPOBOIHOCTh

e Hu3skas TermIonpoBOJHOCTb, BEICOKAsI 31aCTUYHOCTD
AHU30TpONIHEH CBOMCTB 00JIaIAIOT ...

e amop(pHBIC MATEPUAIIBI

e +MOHOKPHCTAJLIbI

® TOJIMKPUCTAJUIMYECKHE BEIIECTBA

e (eppoMarHeTHKH
XapakTepHOi 0COOEHHOCTHIO KPUCTAJUIMYECKUX BEIECTB SBIISETCS. . .
Bricokas 351eKTpOIpOBOIHOCTh
OTcyTcTBHE MOCTOSIHHOW TEMIIEpaTyphl IIJIaBICHUS (KpUCTaIN3all1N )
IImacTiaHOCTH, KOBKOCTH

e +Hanuuue ganpHero Nopsaka B pacroiioKeHUU YaCTHULL
KoopauHanmoHHOE YK CII0 KPUCTANIMYECKOM pelIeTKH, dJIEMEHTapHas sSiuelika KOTOpOH Ipe/cTaBieHa Ha
PUCYHKE, COCTaBJISET ...

12

SN

Jlns aMophHOro COCTOSIHUS BEILIECTBA XapakTepHa (-HO) ...
HAJIM4YHE TTIOCTOSTHHOMN TeMIIepaTyphbl KpUCTAIIN3aIuT
BBICOKAas DJICKTPOIIPOBOIHOCTD
+0TCYTCTBHE NATBHETO MOPSJIKA B PACIIOIOKEHU N YaCTHUI]
® AHU3OTPOIMS CBOMCTB
['panuiiel 3epeH oTHOCATCA K AeeKTaM KpUCTAIUTMYECKON PEeIIeTKI
e ToueyHBIM
e +[loBEpXHOCTHBIM
o JIuHelHBIM
o (OOBEMHBIM
[Tpu moBBIIEHNH TEMITEPATYPHI PABHOBECHAS KOHIIEHTPAIUSI BAKAHCU. . .
HN3mMmenseTcss HEeMOHOTOHHO
VMmeHbIaeTcs
He meunsiercs
+VYBenununBaeTcs

Tema: IlnacTuyeckasn )Ie(l)OpMaIII/IH U MeXaHHYeCKHe CBOIICTBA METAJLJIOB

3aBHCHMOCTb MEXaHUYCCKHUX CBOMCTB METAIlJIa OT CTCIICHU I[C(I)OpMaLII/II/I UMECT BU] ...
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Ha npuBeneHHOM rpaduke 3aBUCUMOCTH IIpe/iesia TEKY4eCTH GT OT MJIOTHOCTH JAUCIOKALUMA p Y4acTOK 2
COOTBETCTBYET MPOYHOCTH. ..

O’,I

| =

p

TEXHUYECKU YUCTHIX METAILIOB;
YIIPOYHEHHBIX METAJIOB;
+ «yCOBY»;
® TEOPETUYECKOM.
Ha pucyHke nokasaHa cxema U3MEpeHHUs TBEPAOCTH 110 METOLY ...

i JHWI 1P
Bl ! ]
] \/
722772227
e bpunems;
e + PoxBema;
e Bukkepca;
e [llopa.

WHeHTOpOM NpU U3MEPEHUH TBEPJAOCTHU 110 METOAY bpUHENIS CIIyKUT ...
e + CTanbHOM LIAPUK;
e aJMa3Has NUPaMHIA;
® aJMa3HbIM KOHYC;
® CTaJbHOU KOHYC.
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ITpouecc noBbIIIEHUS CTPYKTYPHOI'O COBEPIIEHCTBA MeTalIa, Je(OpMUPOBAaHHOTO B XOJI0AHOM COCTOSHUU, B
pe3ysbTaTe yMEHBIIEHUS TUIOTHOCTH Je(EeKTOB KpPUCTAIUIMYECKOTO CTPOSHUs (TOYEUHBIX, JTUHEHHBIX, I 0-
BEPXHOCTHBIX, 00OBEMHBIX) HAa3bIBACTCA ...

e -+ BO3BpATOM;

® HAKJENOM;

® OTIBIXOM;

® PEKpUCTALIM3ALMEN.
[Tpouecc popmupoBanus cyo3epeH, pa3aeeHHbIX MaJOyTJIOBBIMU I'PaHUIIAMHU, B Mpoliecce Harpesa aedop-
MHUPOBaHHOT'O METaJllIa Ha3bIBAETCA. . .

® HaKJIENIOM

e + [IOJIMTOHU3AIUEN

® BO3BpPaTOM

® pEeKpUCTAIM3aLUEN
Ha npuBenenHol nuarpaMme pacTspkeHHs TOUka B cOOTBETCTBYET. ..

Ipeaeny yupyroctu
pa3pyLICHUIO
Ipeaeny TEKy4eCcTu

+ Ipeneny NpovYHOCTH

Harpyaxa P, xec (H)

o

Alocs =
- Ce— S

[Tpu nmpoBeseHNN peKpUCTAIUIM3ANNH 1e(POPMUPOBAHHOTO METAJUIA TUIOTHOCTH JJUCIOKAINI B HEM. ..
e He usmensercs
e (CHauana yMEHbILIAETCs, [IOTOM YBEJIUYNBAETCS
e VYBenuumBaercs
e + YMeHbIlaeTcs
[Ipu Haknene B mpoiiecce XOJ0HON MIACTUIECKON aedopmMaIiuu MPOUCXOIMT. . .
e CHMXXEHHME NPOYHOCTU U YBEJIMYCHHUE yIapHOUN BS3KOCTHU
e VYBennuYeHHE NPOYHOCTH U YAAPHOU BSA3KOCTH
e +YBenu4eHue NPOYHOCTU, CHUKCHUE YIAPHOHN BSA3KOCTU
e VYMeHbIIEHNE NPOYHOCTH U yIapHOH BSI3KOCTH
[ToBpIlIEHHE TPOYHOCTH U YMEHBLIEHUE IJIACTUYHOCTH METallIa B pe3yJIbTaTe HU3KOTEMIIEPATypHOI
MJIACTUYECKOH ehopMaliil Ha3bIBAETCS
e -+Haxkiennom
e Viy4lieHuEM
e Bo3sBparom
o [lomuronusanuen
YnpouHeHne MeTaia B mpoliecce miacTuueckon aedopmanuu (HakJIen) OObICHIETCS. . ..
e  XUMHUUYECKMMHU MPEBPALIEHUSIMHU B METAJLIE
e (OOpa3zoBaHHEM IIEMEHTHTA
e +VYBenMYECHHEM YUCIa JePEKTOB KPUCTATMYECKOTO CTPOCHHUS
e VYMeHblIEHHEM uncia 1e()eKTOB KPUCTATNTNYECKOTO CTPOSHUS

Ha pucyHnke To4ka 1 cOOTBETCTBYET IPOYHOCTH ...
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® TCXHHUYCCKHU YHMCTHIX MCTAJIJIOB
® (yCOB»

e +Teopernueckon

® YIIPOYHEHHBIX METAJIJIOB

X

XomoaHas mractudeckas aedopmarus - 3To aehopmaiius, KOTOPYO IPOBOIST MIPU TEMIIEPATYPE ...
® [EPJMTHOrO MPEeBpaIeHUs
e BBIIIE TEMIIEPATYPhI PEKPUCTAIIAZAIUH
® HI)XE KOMHAaTHOM TeMIlepaTypbl
e +HUWXE TeMIEpaTyphl pEKPUCTALIU3AINN

CrocoOHOCTB MaTcpHrajia COIMPOTUBJIIATHCS BHCAPCHUIO B €0 ITIOBCPXHOCTL TBEPAOTO TCJIAa - MHACHTOpPA -

HAa3bIBACTCA ...
® +TBEPAOCTEIO
® H3HOCOCTOMKOCTBIO
® yJIapHOU BS3KOCTHIO

® BBIHOCIUBOCTBIO
WunentopaMu npu u3MepeHuu TBepAocTH no Merony Poksema (mkanst A. B. C) ciyxar ...

e CTaJbHOM IAp U aJIMa3Has IUpaMuIa

® CTAJIbHON KOHYC M CTAJIbHOMU I1ap

e +ajMa3HBIF KOHYC U CTaJIbHOM IlIap

e ajMasHasg NUPaMHUJIAa U aJIMa3HbI KOHYC

Tema: IIpouecc kpucraimzauuu 1 paszosbie npespameHus B cmiapax. OCHOBHbIE TUIIBI U A-
rPaMM COCTOSIHUA

MaxkcumaibHasi pacTBOPUMOCTb MEIU B cepedpe COCTaBJISIET %.
‘c
200 }!( on
o8y —
Yoy 962°
a00 ? Aot ;\ 4o/ ] ° + 8
AL ol B T
: 3+ pds SRE o 02
H0O | '; i——"o
& T| Bu | i vs, ° 72
. | [T e 17
© 1 20 30 40 50 60 20 80 9¢ 00
Cu —— %Ay Ay

CamMonpon3BoJibHasl KpUCTAJIIIM3AL K CIIJIaBa BOBMOKHA B TOM CIIy4ae, €ClH ...

+ cBoOOHAas sHeprus ['m66ca TBepmoil a3bl MEHbIIE, YEM KU AKOM

cBoOotHas sHeprus ' mb60ca TBeproii (pa3pl BhINIE, YEM KHUAKON

BEJIMYMHBI CBOOOAHBIX 3Hepruil [ md0ca TBepo 1 KUIKOM a3 paBHBI

BHYTPEHHSIS1 SHEPT sl TBEPIOH (pa3bl BIIIIE, UEM KUIAKOU

ITpu oOpa3oBaHUM TBEPAOTO PacTBOpA ...

+ coxpaHsieTcs KpUCTAJUIMYECKasl PEILIETKA PAaCTBOPUTENS

BCE KOMITOHEHTbI COXPAHSIOT CBOM KPUCTAINIMYECKUE PEILIETKU

o0pazyercsi HOBasi KpUCTAJUIMUECKas peleTKa, OTIMYAIONIAsACs OT PEIIeTOK KOMIOHEHTOB
COXPaHSAETCsl KPUCTAIUIMUYECKAs PELIETKA PACTBOPEHHOI' O BEILECTBA
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CsoilicTBa CIIJIaBOB, KOMIIOHEHTEI KOTOPBIX HCOTPAHUYCHHO paCTBOPUMBI APYT' B APYI'€ B TBEPAOM COCTO-
SSHUHU, UBMCHAIOTCA. . .

M0 JJUHEHHOMY 3aKOHY
M0 KPUBOJIMHEHHOMN 3aBHCUMOCTH B OAHO(]A3HBIX 00IACTIX U MO JTMHEHHOMY 3aKOHY B JIBYX(a3-
HBIX

CKa4K000pa3HO
+ M0 KPUBOJUHENHON 3aBUCUMOCTH

Tqua, COOTBCTCTBYIOIIIAs HAYaly paBHOBeCHOﬁ KpUCTAJUIM3alluH CIlJIaBa, JIC)KUT HA JIMHUH ...

3BTEKTOUJHOTO IIPEBPALLICHUS
3BTEKTUYECKOT'0 IPEBPALLICHU S
+INKBUIYC

Comupayc

Bropuynsiii nementut (FesCii) kpucramusyercs us...

[Tepnuta
®eppura
JKunkoro croiasa
+AycreHuTa

CornacHo npasuiny KypHakoBa TBEpAOCTb U 3JIEKTPOCONPOTUBIICHUE CILIABOB, IMarpaMMa COCTOSTHUS
KOTOPBIX IIPUBEACHA HUKE, ...

B
X
AuB. + X B+X
|
~ Aa B+ 3o, 3: B+ pT,
4+ Sn‘?l ABrom| +|
wl Qi
K k
| |
1 [
0 B, A.B. Ba—=B% 100

+ U3MEHSIOTCA HEMOHOTOHHO, IOCTUTasi MAKCUMYyMa B TOYKe, OTBevarolieil coctay AmBn
U3MEHSIIOTCSI HEMOHOTOHHO, IOCTUTasi MUHUMYyMa B TOYKE, OTBeyaroleil coctaBy AmBn
MOHOTOHHO BO3pacTaroT IIpU YBEIUYEHHUH COJEPKaHUs KOMIIOHEHTa B

M3MEHSIOTCSI TPOU3BOJIBHBIM 00pa30M B 3aBUCHMOCTH OT IIPUPOJII KOMIIOHEHTOB A 1 B

DBTEKTHYECKOE MPEBPAIIEHUE — 3TO MPOIECC ...

+ 00pa3oBaHUsI MEXaHMUYECKOM CMECH JIBYX WJIM 00Jiee BUIOB KPUCTAIJIOB, OTHOBPEMEHHO KpHU-
CTAJNIM3YIOIUXCA U3 )KUIKOCTHU

pacriajia nepechlleHHOro TBEPA0Tr0 pacTBopa ¢ 00pa30BaHUEM JUCIIEPCHBIX YaCTULl BTOPOH (a3bl
pacriaja TBEpIOro pacTBOpa ¢ 00pa30BaHUEM CMECH ABYX TBEPABIX (a3 OIPENEICHHOr0 COCTaBa
KPUCTAJJIN3ALUU TBEPAOIO paCTBOPA ONPEAEICHHOIO COCTaBa 3a CYET PAHEE BBIIACIUBIICHCS
TBEPOH (a3l U KHUAKOW YaCTH CIJIaBA ONPENIEICHHOTO COCTaBa

B cooTBeTcTBUM C HpHBeHeHHOﬁ HHanaMMOﬁ COCTOSHU A, MAKCUMAJIbHAA paCTBOPUMOCTb MCJIU B AJI1O-
MHHHUHU COCTABJIACT HpI/I6HI/ISI/ITeHLHO %:

33
0,5
+5,7
60

28



B cooTBeTCTBHM C MPUBEACHHOW AUarpaMMoii crutas, coaepxanmii 80 % Pb u 20 % Sn, npu Temnepary-
pe 200 °C umeet cneayronwii (pa3oBbIii COCTAB:

s -
C

3214 ]

300 "
\\\‘\ |

o | | i
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s | | €3] (7 ['/‘l’
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DBTEKTHKA, KPUCTAJUIBI O TBEPAOI0 PaCTBOpPa U BTOPUUHBIE KPUCTAIUIBI [ pa3bl
PacninaB u kpucramisl 3 TBEpIOTO pacTBOpa
+ PacruiaB 1 KpuCTaIIbl 0 TBEPAOTO PACTBOPA
e JIByXKOMIIOHEHTHBIN pacruiaB
B cooTBeTCcTBUHM C IPpUBEACHHON NHAarpaMMoli, IepBUYHAS KpUCTaIM3alus ciiaBa, coaepxamiero 70 %
Cuwu 30 % Ag.
MPOTEKAET B TeMIieparypHom unteppaie _ °C.

o L
o S Y - e 810-779
; £ = o 1084-962

il L e +1000-779

I E §r‘§ﬂ;.ﬁ, e 1084-200
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[>] 0 20 30 N0 S50 §¢ 79 30 95 10
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JleHIpUTHOM JNMKBaIMel Ha3bIBACTCs MPOLIECC, TPU KOTOPOM I10CIIE YCKOPEHHOT 0 OXJIAKICHHS CIIIaBa
[EHTpaIbHas YacThb....
e + 3epeH oka3bIBaeTCs 00OTaIIEHHOM 0oJiee TYroMmjIaBKUM, a nepudepuitHas — JIErKOImJIaBKUM
KOMITOHEHTOM
e 3epeH oka3bIBaeTCs 00OTraIieHHOM 0oJiee JerkomIaBKuM, a nepudepuiinas — TyromiaBKuM KOM-
MTOHEHTOM
e CnuTka nMeer OoJee MEJIKOe 3epHO, YeM nepuepHitHas
e (Cnutka umeet 0ojee KpyImHOeE 3epHO, YeM nepudepuiinas

Haspanue u cxema nmpeBpalilieHe, MPOTEKAIOIeT0 B CILIaBe «Meab-cepeOpo» mnpu temmneparype 779 C:

2

1200 J!C
1344 r\\ o - e DBrekTHUecKkoe, K— Cu + Ag
Ve - =
R 7 ARt e DprekTougHoe , K— a+ 5
o~ 3+peda e I_\; e +DOBTeKTHYECKOE , K~ o+ 5
. B ik B
& =] |5l e DBTekTouaHoe, XK— Cu + Ag
1] TN
© 0 20 30 4 50 60 20 &0 9C 10
Cu — Yoz Ag

Hcnonb3ys npaBuio OTPe3KOB, MOXKHO OMPEAEIIUTS ...
® UHUCIIO CTeNeHe cBOOOIbI CUCTEMBI B JAHHON TOYKE TUArPaMMBbl
e TeMmIepaTypHbII UHTEPBa CyIIECTBOBAHUS JAaHHOTO ()a30BOr0 COCTOSHUS CIIJIaBa
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e +COCTaB M KOJIMYECTBEHHOE COOTHOIICHHE (a3 B CILJIaBe MPU JaHHOU TeMIlepaType
CBoiicTBa CI1aBOB, KOMIIOHEHTHI KOTOPBIX HEOTPAaHUYEHHO PACTBOPUMBI IPYT B IPYre B TBEPIOM COCTO-
SIHUU, U3MEHSIOTCA. . ..

e +Ilo KpUBOJIMHENHON 3aBUCUMOCTH

e [lo kpuBOIMHEIHOM 3aBUCHMOCTH B 0JTHO(DA3HBIX 00JACTAX U T IMHEHHOMY 3aKOHY B IByX(ha3-

HBIX

e (Ckaukoo0OpaszHo

e [lo nuHEWHOMY 3aKOHY
Yuciio creneHei cBoOObI CIIIIABOB CCTEMBbI PD — Sb mipu 3BTeKTHYEKO# TeMIiepaType paBHO....

o +0

°
N

S8

Tema: [marpamma '"":xe1e30 - neMeHTUT"

PactBopumocTs yriaepona B a-peppute (mo macce) npu 727 °C coctaBiseT %.
e +0,02
e 0,006
e 01
e 0,8
[Tepexon xene3a u3 GeppOMarHUTHOTO B TapaMarHUTHOE COCTOSIHUE MTPOUCXOHT MIPH TEMIIEpaType ...
e + Kropu
® JIMKBUIYC
e conupayc
® COJIBBYC

Jlunuss AHJECF auarpaMmel «okene30 - IEMEHTUT» — 3TO JIMHUS ...
® JIUKBUJYC
® COJBBYC
e +coimuayc
® DBTEKTOHMIHOTO MPEBPALICHUS

CopeprkaHue yriepoia B JeaeOypuTe COCTaBISIET %.
e +43
o 214
e 08
e 6,67

[Tpu Temnepatype 1499°C B cucreme «Kese30 - HEMEHTUT» IPOMCXONT ...
® + IEPUTEKTUYECKOE IPEeBpalieHue
® DHBTEKTHYECKOE IPEBPAILCHIE
e o0pa3oBaHUE MEPBUYHOTO IEMEHTUTA

e oOpazoBanue deppurta
ITpu temmeparype Huxe 727 °C neneOypuT mpeacTaBisieT COO0H . ..

e (CMech ayCTEHHTA U IIEMEHTHUTA

e  XMMHUYECKOE COETMHEHHUE JKEJe3a C YIIEpOIOM

e Teepablil pacTBOp BHEAPEHUS YIIEPOIA B Y-KEIE3E
e + CMech nepiuTa U HEMEHTHUTA
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LI[eMEHTHT UMEeT KPUCTAIUTHICCKYO PEIIETKY. ..
e + OpTOPOMOMYECKYIO

OLK

T'LK

['excaroHa bHYIO MJIOTHOYAKOBAHHYIO

[Tpu Temneparype 727 °C B cIJIaBax CUCTEMBI «XKEJIE30-IIEMEHTUT)» MPOTEKAET. ...

7
1500fB P = 1
H i //
1300[ 7 —— T~ -
) \FE'_.___&éC'/;__::,_
< 1100 T - 7
]
I 4
- ’,
I < I I
3 10 X1
e
sooll

e +OBTEKTOUJIHOE NPEBPALICHUE
® DHBTEKTHYECKOE MPEBPAIICHIE
e oOpa3oBaHue JeaeOypuTa
e 00pa3oBaHHE BTOPUYHOTO IIEMEHTHUTA
Jlunus SE muarpaMMel «Kenne30-IeMEHTUT»-3TO JINHHSL. ..

1500 &B

2y

1300|N s
- 4
% 900 o 7
§ 2 S,"/_________ —) "
= T00P=g K
=

500}

e [lepauTHOro npeBpanieHus

e + PacTBOpMMOCTH YIrieposa B ayCTEHUTE

e PacTBOpUMOCTH yriepoja B peppute

[ ]

OBTEKTHYECKOTO IMpEBpAIICHUA
@eppUT UMEET KPUCTATUIMYECKYIO PEIIETKY ...
'K

TCTparoHaJbHYIO

+OLK

ICKCAaroHaJIbHYIO IMJIOTHOYIIAKOBAHHYIO

B untepsane temnepatyp 727-1147 °C neneOyput npencraBisier co0oii. ..
e (Cwmech (eppuTa U IIEMEHTUTA
e +(CMech ayCTEHUTA U LIEMEHTUTA
e Teepaplil pacTBOp BHEAPEHUS YIIEPOA B @ — HKEJE3e
e TBepablil pacTBOP BHEAPEHUS YIJIEpoaa B y — Keje3e



[Ipyu KOMHATHOM TeMIlepaType paBHOBECHAs CTPYKTYpa, YIIepoIucTor cTanu, coaepxameit 0,8% cocto-
UT U3....

e [lepinTa M BTOPUYHOIO IEMEHTUTA
e Odeppurta u nepaura
e +Ilepnura
e JleneOypura
Temneparypsl Act, Ac3, Acem Ha JUArpaMMe «Kejle30 — HEMEHTUT» COOTBETCTBYET JIMHUSM ...

15?_? B = L PQ, GS, ES
1300]w - e PSK,ECF, ABC
i £ e ECF,PQ,ES
< / b
2l |7 e +PSK,GS, ES
E 900 7 ’ ’
-4 sy
Rl
W 500
300
1002

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

0 10 20 30 40 S50 60 TF0 S0 90 100% FeyC

[Tpu oOpa3oBaHuU crjIaBa, MPEACTABIISIONIETO COO0H MEXaHUYECKYIO CMECH KOMIIOHEHTOB, ...
e oO0pa3yeTcs HOBasl KpUCTAITIMNYECKas pelIeTKa, OTIMYAIOIIAsACS OT PEIIETOK KOMIIOHEHTOB
® COXpaHsSETCs KPUCTAUIMYECKasi PEIIeTKA PAaCTBOPHUTEIS
e +BCE KOMIIOHEHThI COXPAHSIOT CBOU KPUCTAIUIMUYECKUE PEILIETKH
® COXpaHseTCs KPUCTaUIMYECKasi pEIIeTKa paCTBOPECHHOT'O BEIIECTBA
Hawnbonee BoicokoyriepoaucToit (ha3oi Keae30yriaepoIucThIX CILIABOB SBIISCTCA. . .
®eppur
+IlemeHTUT
JleneGypur
AycTeHuT

B cootBeTcTBHUM ¢ MPUBENCHHON IUArpaMMoil, paCTBOPUMOCTh YTJIEpOAa B ayCTEHUTE MPU TEMIIEpaType
900 °C cocraBnser npubnuzutensao  %.

—

1500k B =]

H 4 h-_-‘-‘\“‘--.._ ‘//
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Tema: OcHOBBI TepMHUYeECKOil 00padOTKH
Ha nuarpamme Fe-FesC kputnueckas Touka Acm COOTBETCTBYET JIMHUH ...
e +SE
e GS
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e PSK

e ECF
Ha nuarpamme Fe-Fe3C xputnueckas Touka A1 COOTBETCTBYET JIMHUM ...
e +PSK
e GS
e SE
e ECF

CreneHpio TUCHIEPCHOCTH (PepPUTO-IIEMEHTUTHON CTPYKTYPBI PA3IHMYAIOTC ...
e + MEpPIUT, COPOUT U TPOOCTHUT
e OeHHUT, MAPTEHCHUT, IIEMEHTUT
e (eppur, NepuT, JeaeOypuT
® TPOOCTHUT, LEMEHTHT, JIeACOyPUT
TBepAOCTh MPOIYKTOB MPEBPALICHUS AyCTCHUTA MOBBIMIAETCS B P ...
e + MepauT, COPOUT, TPOOCTUT, MAPTEHCHUT
® MapTEHCHT, TPOOCTHT, COPOUT, IIEPIUT
® TPOOCTHUT, COPOUT, IEPIUT, MAPTECHCUT
® MapTEHCHT, IEPIUT, COPOUT, TPOOCTUT
TerparoHanbHYI0 KPUCTAUIMUECKYIO PEIIETKY UMEET ...
® + MapTEHCUT

e deppur
e copbur
® IEpiuT

beitHuTt (cTpyKTypa cTanu, o0pa3yronasics B pe3ysibTaTe IPOMEKyTOUHOTO IIPEBPAILEHUS ayCTEHUTA)
COCTOMT U3 CMECH YaCTHII. ..

e MapreHcuTa u KapOua xesne3a

e + [lepechiieHHOT0 yriepoaoM depputa u Kapoua xenesa

e AyCTeHHTa U MapTEHCHUTA

e [lepeckiienHoro yriepoaom GpeppruTa U MapTEHCUTA
B cooTBeTCcTBUU ¢ MPUBEICHHON IMarpaMMOM, OXJIOXKIEHHE CTalld CO CKOPOCThIO V4 MPUBENAET K MPOTE-
KaHUIO MpeBpaIlCHUS.

A A

¥ 600 -
g i e TpooctuTHOrO
£ 400+ e JlepautHOro
(o} - v
[ [
2 200 beitnuTHOTO
> . e -+ MapTEHCUTHOI'O
l_

20 >

Bpemsa, MuH

besnuddysnonHoe nmpeBpaiieHrne aycTeHuTa IPUBOAUT K 00Pa30BAHHUIO ...

e copOuta

e [iepiuTa
® -+MapTEHCHUTa
e Tpoocrura
[Tpu muddy3noHHOM pacnaae ayCTeHUTa 00pazyroTcs ...
® [IEpJIUT, TPOOCTUT, MAPTEHCUT
® TIepIUT, COPOUT, IeneOypuT
e -+repaut, COpOUT, TPOOCTUT
e OeilHUT, MAPTEHCUT, IEPIUT
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COBOKYIIHOCTb OIl€palliy HarpeBa, U30TEPMUYECKON BBIJIEPIKKU U OXJIAXKICHU S METANINYECKUX CIIaBOB,
HaxOoJAIMXCS B TBEPJIOM COCTOSHUU, C LIEJIbI0 U3MEHEHU S UX BHYTPEHHET O CTPOEHUS U CO3JaHUs 3a CUET
3TOr0 HEOOXOAMMBIX MEXaHUYCCKUX WIIH (PU3MICCKUX CBOWCTB Ha3bIBaeTCs  00pabOTKOMA.

e  DIEKTPOXUMHUYECKOU

e MexaHnuueckon

e  XHMHUKO-TEPMHUYECKON

e + Tepmuueckont

ITpomexxyTouHoe ( OeifHUTHOE ) MpeBpallleHre MIPOTEKAET B YIIEPOIUCTON 3BTEKTOUJHON CTalU IIpU
TeMIeparypax °C

e Hwuxe 240
e 727-500

e Brprme 727
e +500-240

TBepaas, Xpynkasi CTpyKTypa, 00pasyrolias Mpu OXJIaxXIeHUHU ayCTeHUTa CO CKOPOCTBIO BBIIIE KPUTHY €-
CKOM CKOPOCTH 3aKaJIKH, HA3bIBAETCA ...

e TpoocTuTOM 3aKanKu

e Copbutom 3aKaiku

e +MapTeHCUTOM 3aKalKH
o Ilepmutom

FGOMGTpI/I‘IeCKHM MECTOM KPHUTHYCCKUX TOUYCK A , ABJIACTCA JTINHUSA JuarpaMmabl <OKECJIC30 - HEMCH-
THUT».
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MapTeHcuTHas CTPYKTypa C TeTParoHaATBHON KPUCTAUTMYECKOM PeIIeTKON Py 3aKallke o0pa3yercs
BCIIC/ICTBHE ...
e +orcyTcTBHS TU(dy3HHu yriepoaa
e mporekaHus quddy3un xKenesa
e orcyrcTBUs TUpPy3nn xKenesa
e npotekanus Aupdy3un yriepoaa
Tepmudeckast 00paboTKa, MPOBOAUMAS C IIENBIO MOTYYSHUSI HEPAaBHOBECHOM CTPYKTYPHI CILJIaBa, Ha3bIB a-
eTcs. . ...
dpe3epoBaHUEM
[emenTamnuei
+3akankoit
OTmxurom

Tema: OT:KMI 1 HOPMAJIU3ANUS CTAIN

OTxur, B IpoIecce KOTOPOTo pacra ayCTeHUTa Ha (peppUTHO-IIEMEHTUTHYIO CMECh IIPOUCXOUT IIPU
MIOCTOSIHHOM TemIeparype, Ha3bIBaeTcs ...

® + HU30TEPMUYECKUM

® PCKPUCTALIH3AIMOHHBIM
® [IOJIHBIM

e uddy3uOHHBIM
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CTpyKTypa BbICOKOYTJIEPOAUCTON CTAJIA MOCJIE HOPMAIU3AI[MK COCTOUT U3 ...
e + copOuta
® MapTEHCHUTa
e (epputa u nepauTa
® TpPOOCTUTA
[Ipy HOpMaNM3alKy 3a3BTEKTOMIHBIE CTAIM HArPEBAIOT 10 TeMreparypsl Ha 30-500 Bpie ...
+ ACcm
Aci
Acs
MH
Jlnst cCHATHS HaKJIeTa MpOBOISAT OTIKHT.
+ peKpuCTAIIM3aLMOHHbIN
HETOJIHBIN
MOJIHBIHN
11 dy3MOHHBIN
Jlns ycTpaHeHus 30HAJIbHOM W IEHAPUIHOMN JTUKBAIlMU, BO3HUKAIOIIEH MPU KPUCTATUIM3ALMH METAJIOB,
MPUMEHSIOT OTIKHT.
+ muddy3noHHBII
HETOJIHBIN
MMOJTHBIN
® PEKPHUCTAUIM3aLMOHHBIN
CornacHo auarpaMMe «xKeje30-IeMEHTHUTY, 3a9BTEKTOUIHBIEC CTAIH TTOCJI€ HETMOJIHOTO OT)KUTA UMEIOT
CTPYKTYpPY, COCTOSIIYIO U3 ...
e -+ 3epHHUCTOrO IIEPINUTA U IIEMEHTUTA
e rmepauta u epputa
® [UJIACTUHYATOTO MEPIUTA
e MapTEHCUTa
B pesynbraTe npoBeneHHs MOJIHOTO OTKUTA CTAJH ...
® YMEHBINAETCS MIACTUYHOCTh M YBEIMUYUBACTCSI XUMHUYECKass HEOAHOPOAHOCTh
e + YBEIMYHMBACTCS IJIACTUYHOCTh U YMEHBIIACTCA XUMUYECKast HEOJHOPOIHOCTD
® YMEHBIIAIOTCS MIACTUYHOCTh U XUMHUYECKasi HEOJHOPOJAHOCTh
® YBEJIMYMBAIOTCS IJIACTUYHOCTh U XMMHUUECKasi HEOJIHOPOIHOCTh
OTXKUT OTJIMYAETCS OT HOPMAJIU3AIHH ...
® CKOPOCTBIO Harpena
® + CKOPOCTBHIO OXJIAXKICHUS
e TeMIlepaTypoi Harpena
® TPOAOHKUTEIHHOCTHIO BBIJICPIKKHI
[IpenBapuTenbHBIM BUIOM TEPMHUIECKON 00pabOTKH CTaIM, TPeHA3HAYEHHBIM TSI TOJITOTOBKH METaJljia
K IocIeayroeil o00paboTke pesaHueM, 1aBJICHHEM, CBAPKOU U T.1I., ABJSETCS. ..
o [lemenTamus
3akanka
+ OTxkHT
Otnyck
[Ipu nmpoBeneHNN OTXKHUTA CTAIA OXJIAKICHUE YTIIEPOJAUCTHIX CTaJIe OOBIYHO TTPOBOJIAT. ...
+ C neubto
B macie
Ha Bo3nyxe
B Boze
[Ipu BeICOKMX TemmnepaTypax U AJIUTEIbHON BbIIEPKKE TPOBOAAT OTXKHMT .. ..
o HemnomHabrit
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Pexpucrammm3anuoHHbIi
Jis cHSTHS HAPsHKEHUH
+ Muddy3rnonHbIit

TeMmmieparypa HENOJIHOI0 OT>KUTra Juid cTanu Y 10A cocTaBiseT 0KOJIO ...

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

Crpyktypa ctanu 30 1mociie moJIHOro OTAKUTa COCTOUT U3 ...

+ (eppuTa u nepauTa
[EPJINTA U [[EMEHTUTA
MapTCHCHUTA

nepanTa

Juddy3noHHBIN OTKHUT TPOBOIAT C IENbIO

CHsTHS HaKIIena X0J01H01e(hOpMUPOBAHHOT O MeTalljIa
ITomydeHue 3epHUCTOrO NEPIUTA

+ YMeHbleHus ASHAPUTHOW JIMKBU AN

CHsTHE OCTaTOYHBIA HANPSHKECHUN

Tema: 3akajaka u OTIYCK CTAJIN

CprKTypa, noJjryuacmas npu HSOTepMquCKOﬁ 3aKajlke JeTajieil u3 HCKOTOPBIX JICTHPOBAHHBIX CTaﬂeﬁ,
06JIaIIaIOH_Ia$I BEICOKOM BSI3KOCTBIO U MNpOYHOCTBIO, OTO ...

+ HUKHUIM OCHHUT
TPOOCTHUT

MapTEHCUT
0e3UroNbUaThIii MAPTEHCHUT

JI71s1 3a3BTEKTOMAHBIX CTAJICH C IENBI0 YBEIMYCHUS TBEPIOCTH U U3HOCOCTOMKOCTH, HEOOXOIUMBIX JIJIsI
WHCTPYMEHTOB, TPUMEHSIOT ...

+ HENOJIHYIO 3aKaJIKy

MMOJHYIO 3aKaJIKy
H30TEPMHUYECKYIO 3aKAJIKY
BBICOKOTEMIIEPATYPHBIN OTILYCK

CtpykTypa, noayyaemas mocijie HEMOJIHOMN 3aKaJIKi UHCTPYMEHTAIbHbBIX CTaJled U HU3KOTEMIIEpaTypHOIo
OTITyCKa, — 3TO ...

+ MapTEHCHUT OTIIyCKa

COpOHT OTIyCKa

cMech (heppHTa U IUIACTUHYATOTO LIEMEHTUTA
TPOOCTHUT OTIyCKa

B kadecTBe oxXJTaxKIaromux CpCA IpH 3aKAJIKC HUCITOJIB3YIOT ...

+ BOJly M MUHEpAJIbHbIE Macla
XOJIOZHBIN BO3yX
CIIOKOMHBIN BO3yX

rops4yro BOLy

OnTrumanbpHas TeMIepaTypa HarpeBa J03BTEKTOUIHBIX CTaJIel IPHU MOJHOM 3aKaJKe ...

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

TpOOCTI/IT 3aKaJIKi 1 TPOOCTUT OTIIYCKa Pa3/IM4aroTcCs ...

XHUMHUYCCKHUM COCTaBOM
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® JIHUCIEPCHOCTHIO
e + ¢dopMoOii yacTHI] IIEMEHTUTA
e (azoBBIM COCTaBOM

OnrtumanpHas TeMieparypa HarpeBa craind Y12 nop 3akanky cocrasisier  °C

e 850-870
e 680-710
e +760-780
e 1400-1420
CrpykTypa, noayyaemas I0ocJie 3aKaJIKH U BBICOKOI'O OTIIyCKa YIJIEpOJUCTON CTaIH - 3TO...
e [lepmur

e MapTeHcuT OTIycKa
e Tpooctut orirycka
e + CopOur oTmmycka
CrocoOHOCTh CTaM K TTOBBIIIEHUIO TBEPIOCTH NP 3aKAJTKE HA3bIBACTCH ...
® [IPOKATIMBAEMOCTHIO
® H3HOCOCTOMKOCTBIO
® + 3aKaTWBAEMOCTBIO
® HAaKJENOM
VYiydieHueM yriepoucThiX cTajlel Ha3bIBaeTCsl TepMUUecKas 00paboTKa, COCTOosIIas U3..
3aKajgky ¥ HU3KOIr0 OTITyCKa
OTxHra U cpeiHero OTIycka
3aKajaku U CPeIHEro OTIyCKa
e + 3aKaJIKi ¥ BBICOKOTO OTITyCKa

CogeprxaHue yriaepojia B MApTEHCUTE MOCIE MOJIHON 3aKainku ctaiu 40 cocraBiisieT %
e 45
e 038
e 0,02
e +04

TBepnast, XpyIKas CTpyKTypa, 00pa3yromascsi pu OXJIaXICHHH ayCTCHUTa CO CKOPOCTBIO BBIIIE KPUTH-
YECKOW CKOPOCTH 3aKaJIKH, Ha3bIBACTCH ...
® MEPIUTOM
® TPOOCTHUTOM 3aKAJIKU
e COpOMTOM 3aKalKU
® + MapTEHCHTOM 3aKaJKH
HenonHoii 3akanke moaBepraroT OOBIYHO  CTaJH.
® JICTUPOBAHHbBIC
® JJODBTEKTOH/IHBIC
® -+ 3a3BTEKTOUIHBIE
® BBICOKOKAUYECTBEHHBIC
[Ipu nmoHMXkeHUU TeMIepaTypbl OTIIYCKA YIJIEPOIUCTBIX CTAIEH ...
e + yBEIMYMBACTCS TBEPIOCTD
® TBCPAOCTb HC MCHACTCA
® [IOBBINIACTCS IJIACTUYHOCTH
® YMEHBIIACTCS TBEPAOCTh

TpoocTUTOM OTIyCKa Ha3bIBAIOT ...
® IIEPECHIIIECHHBIN TBEPABIN PACTBOP YIJIEPOa B a-XKele3e
® BBICOKOJUCIEPCHYIO CMECh (heppuTa U IIEMEHTUTA INIACTUHYATOT'O CTPOCHHUS
e -+ BBICOKOJUCIIEPCHYIO CMeCh (beppUTa U IIEMEHTUTA 3€PHUCTOIO CTPOCHHUS
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® CMCCb dyCTCHUTA U HEMCHTHUTA

Tema: Xumuko-repmuyeckasi 00padorka. [lopepxHocTHas 3aKajaka
[Ipu MenIeHHOM OXJIaXKICHUHU CTAIBHOTO U3AETU MOCE LIEMEHTAUN CTPYKTYpa HOBEPXHOCTHOTO CIOS
COCTOMT U3 ...
e | repauTa M HUEMEHTHTA BTOPUYHOTO
e TepiMTa
e nmepauTa u Gepputa
e (eppura
s mosryueHus BBICOKOW TBEPAOCTH MTOBEPXHOCTH MPU COXPAHEHUH BS3KOM CEpILEBUHBI HCIOJIB3YIOT
ITOBEPXHOCTHYIO 3aKaJKy, KOTOPYIO MPOBOJIAT HArPEBaHUEM ITOBEPXHOCTHOT'O CJIOA ...
e + BBIIIE TEMIEPATYPhl KPUTUUECKOU TOUKH AC3
® HIUKE TeMIlepaTypbl KpUTHYECKON TOUKU AcC3
® HIXE TeMIIepaTypbl KPUTHYECKON TOUKHU A1
e  BBIIIE TEMIEPATYPhl KPUTUUECKON TOUKU A1
XUMHKO-TepMUYecKasi 00pabOTKa BbI3bIBAET U3MEHEHHUE ...
® + CTPYKTYpbl, XHMHUYECKOT'O COCTaBA U CBOICTB B TOBEPXHOCTHBIX CIOSIX U3/ETUS
® CTPYKTYpHI B 00beMe U3/IeTus
® CTPYKTYpPBl, XUMHUYECKOTO COCTaBa M CBOICTB B 00beMe U3/ACTHS
® CBOWMCTB B MMOBEPXHOCTHBIX CJIOSAX U3IEIHS
[Tocne meMeHTanuu MPOBOISAT HETIOIHYIO 3aKAJIKy U HU3KUM OTITYCK. B pe3ynbrare Takoit 00paboTKH I10-
BEPXHOCTHBIN CIION PHOOpETaeT CTPYKTYpYy...
e -+ MapTeHCHUTa OTIYCKa C MEJIKUMHU BKJIIOUEHUSIMHU KapOHI0B
® TPOOCTHUTA OTIyCKa
e OecitHUTa
e MapTEHCUTAa U OCTATOYHOI'O ayCTEHUTA
[Iponecc XMMUKO-TEpMUUECKON 00paOOTKH OCYIIECTBIISIETCS MTYTEM ...
o + nuddy3u0HHOTO HACKHIIIEHUS] TOBEPXHOCTHBIX CIIOEB U3JIEIUM HEMETAIIIaMH MJIK METaJIJIaMH U3
BHEIIIHEW aKTUBHOW CpeIbl
e 0Oe3nuddy3MOHHOTO HACHIIICHHS TOBEPXHOCTHBIX CJIOEB M3ACTUN HEMEeTallJIaMH HJIM MeTaJlllaMu
W3 BHELIHEW aKTUBHOW CpeJibl
e rddy3u0HHOTO HACKIIICHHS TOBEPXHOCTHBIX CIOEB M3/IEINN HEMETAJJIaMHU M3 BHEITHEH HeaK-
TUBHOM CpeJibl
o updy3n0OHHOTO HACKIICHUS aICOPOMPOBAHHBIME ATOMAaMH 3JIEMEHTOB CEPAIICBUHBI U3ICITAMA
OnTtuManbHOE COAEpKAHUE YIIIEPOAOB B LIEMEHTOBAHHOM CJIO€ cocTaBisieT  %o:
e 0,3-0,5

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

OHOBpPEMEHHOE HACBILLIEHUE TTOBEPXHOCTH M3AEIUN YTIIEPOJOM U a30TOM B I'a30BOM Cpezie Ha3bIBAET-
col....
LlemeHnTanuen
+ HutpouemeHnranuei
[{unanupoBanuem
A30oTHpOBaHHEM
s mosydeHus BBICOKOW TBEPAOCTH MOBEPXHOCTU TPYILMXCS JA€TaJIel MalINH MIPU COXPaHEHUH BS3KOU
CEpALICBUHBI IPUMEHSIOT _ 3aKAJIKY.
® HEIOJHYIO
® + [IOBEPXHOCTHYIO
® [IOJHYIO
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®  U30TEPMHUYECKYIO
XHUMHUKO — TEPMHYECKYI0 00pabOTKY MPUMEHSIOT C IETIBIO ...

e + [loBBIIEHUS MIACTUYHOCTH, YIAPHOU BSI3KOCTH, KOPPO3UUHON CTOMKOCTU

e CHUXEHHS TBEPAOCTH, CHATUS OCTATOYHBIX HAIPSDKEHUH H YIIy4IIeHUs 00padaThIBaeMOCTH
e [loBpIlIEHHE TPOYHOCTH U TBEPIOCTH CEPILIEBUHBI JETAIN

e [oBBIIEHNS IOBEPXHOCTHON TBEPAOCTH, U3HOCOCTOMKOCTH, KOPPO3SUHHON CTOMKOCTH

Jubdy3noHHOE HACHIIIEHUE CTAIN YTJEPOIOM OCYILECTBIISETCS B aKTUBHOM Cpefie, Ha3bIBAEMOH . . ..

e + KapOropuzatopom
o J[OMEHHOH MeYblo
e Kapbonarom
e Karanuzatopom
[{nannpoBaHrEeM Ha3bIBACTCS MTPOIIECC HACBIMICHUS TTIOBEPXHOCTH H3ICTHUH . . .
e + OIHOBPEMEHHO yTIEepOJOM U a30TOM B PACIIIIABICHHBIX IMAHUCTBIX COJSIX
e  VYriuepoaom
e OHOBPEMEHHO yTiepoaoM U a30TOM B T'a30BOM cpejie
e (CnHayana yriepojaoM, a 3aTeM [IMHKOM
[lemeHnTanuu 1eaecooOpa3HoO MOABEPTaTh U3ACIHS U3 CTAIH ...

e VI2A

e 40XHMA

o 60C2XDA

o +18XIT
[Tocne eMeHTaIMU € IENbI0 00ecTIeueHUs BBICOKOW TBEPIOCTH MTOBEPXHOCTHOTO CIIOS IETANIU MOBE P-
raror. ..

o [lonHoM 3akalke U HU3KOMY OTITYCKY

e Hopmanuzanuu

e HenonHol 3aKkalike ¥ BBICOKOMY OTITYCKY

e + HenonHoM 3aKajike U HU3KOMY OTIYCKY

Tema: KoHcTpyKIMOHHBIE CTATH
Crpyktypa cranu Y10 B paBHOBECHOM COCTOSIHUU COCTOUT U3 ...
e + mepiauTa ¥ BTOPUYHOTO LIEMEHTHTA
e (eppuTa u mepauTa
e MapTEHCHTa U OCTATOYHOI'O ayCTEHUTA
e [epauTa

W3 HM>KenpuBeIEHHBIX JIJIs1 U3TOTOBJICHUS MPYKUH U PECCOp 11€1ec000pa3HO UCII0Nb30BATh CTAJH ...

o +55C2,60C2XDA
e 30XI'CA, 40XH

o VT7A, V12
o 20X, 18XI'T
ConeprkaHue yriepo/a B MallnHOCTPOUTEIbHBIX YIIYUIIAEMbIX CTAIAX COCTABIISIET %.
e +0,3-05
e 0507
e 0,7-1,3
e +0,1-03

W3 HM>KEeNIpUBEAEHHBIX LIEMEHTYEMBIMH (HUTPOLIEMEHTYEMBIMU ) CTAJISIMU SIBJISIFOTCS ...
o +20X,18XIT
e P6MS, P18
e 50XDA, 65C2BA
e 45,30XI'CH2A
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Koppo3rnoHHO-CTONKOMN CTAJIBbIO SIBJISIETCHL. . ..

o 22K

e +20XI13

e HISKIMST
e 20X

W3 HM>KenpuBeIEHHBIX HAaHOOBIIYIO TBEPJOCTh B OTOXIKEHHOM COCTOSIHUM UMEET CTallb. ..
e +VIO
e 65
e VBA
e [0km
IlemenTyemble 3yOuaTbie Kojieca 11e1eco00pa3Ho U3roTaBIMBaTh U3 CTAIM ...
o 20X13
o 45
e +15XO
e VI10A
KOHCTpYKIIMOHHON yIIydIlIaeMOM SIBJISAETCS CTallb. ..
e V12
e +45
e 65
e 08kn
W3 HM>KenpuBEIEHHBIX (PEPPUTO-TIEPIUTHYIO CTPYKTYPYB OTOXKEHHOM COCTOSSHUU HUMEET CTAb. ...
e V8

e OXC
o VI2A
e +50C2

N3 nepeuncieHHbIX cTane Jydireid 00padaThIBaeMOCTBIO Pe3aHUEM 00JIaIaeT CTalb ...
e P6M5
e 12XI8HIOT
e +ACI2XH

e VI2A
KOHCTpYKIIMOHHOM CIIOKOMHOM YIiIepoaAnCcTOl Ka4eCTBEHHOM CTAJIbIO SBJSETCA CTANID ...
e VI0A

e (Ct3cm
e 10mc
e +15

IToBEpPXHOCTHOM 3aKalKe ¢ HHIYKIIMOHHBIM HarpeBOM II€JIECO00Pa3HO MOABEPTaTh U3EIN U3 CTAIH ...
e X

e +40X
e VIO
o 20X
KadecTBeHHOIN KOHCTPYKIIMOHHOH SIBJISIETCS CTaJb ...
e (C13
e +40
e 30XI'CA
o V8A

Tema: Uyrynsl
BbICOKOIIPOYHBIN YyTI'yH MOJIy4aroT B pe3yJIbTare ...
* + MOIMHUIIMPOBAHUS MAarHUEM
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Fpa(bI/ITI/ISI/IPYIOH_[eFO OTKHTI'a CCPOro 4yryHa
YBCIIMUYCHUA COACPKAHUSA KPEMHU A
HOpMaJin3dalnuu

[udpsr B mapke uyryna CY 30 o3Hayaror ...

+ BpEMEHHOE CONPOTHUBIIEHNE NPpH pacTsukennu (*10°1, MITa)
cojiep>KaHue YIiiepoJia B IECATHIX JIOJSAX MPOICHTa
cojiep)KaHNe KPEMHHUS B TIPOIIEHTaX

oTHOcuTeNnbHOE yymmHeHue (*10, %)

Bxurouenus rpaduta B uyryne mapku KU 37-12 umeror dhopmy.

+ XJIONIBCBUHYHO
MJIACTUHYATYIO
BEPMUKYIISPHYIO
TJI00YJISIPHYIO

YyryH, B KOTOPOM BECh yTJIEpPO HAXOJUTCS B CBOOOHOM COCTOSIHUM M BKJIIOYEHUS rpaduTa HMEroT 1ia-
CTHHYATYIO (hOpMYy, SIBJISETCA ...

+ cepbIM GeppUTHBIM

CEPBIM MEPIUTHBIM

KOBKUM (peppUTHBIM
BBICOKOITPOYHBIM MEPIUTHBIM

qyryH, B KOTOPOM BECH YIJICPOd HAXOAUTCA B XUMHUUYCCKH CBA3AHHOM COCTOSAHHH, HA3bIBAIOT ...

+ OeIBIM

CepbIM
BBICOKOITPOYHBIM
KOBKHUM

CprKTypa JO9BTCKTUYCCKOTI'O Oenoro qyTryHa Ipu KOMHAaTHOM TEMIICPAType COCTOUT U3 ...

+ nepnuTta, JenedypuTa U IEeMEHTUTA
[[EMEHTUTA U TIepInTa

nene0ypuTa U IIEPBUYHOTO IIEMEHTHTA
rpadura u mepaura

Ha pucynke n3zo0pakeHa MUKPOCTPYKTYypa UyTyHa.

e Ceporo ¢heppuTHOTO

e BBICOKOIPOYHOIO MEPIIUT-
HOTO

e + Ceporo nepauTHOro

e Kogkoro deppuro-
MEPJIUTHOTO

KoBkuit kaydyk mojaydaror. ..

+ I'paduTusnpyronmm OT)KUTOM O€I0r0o 4yryHa
BeIcTphIM OXTaKAEHUEM U3 )KUKOTO COCTOSHHS
MoaudunrpoBaHueM pacijiaBa MarHueM
VBenuueHneM CoAepKaHus KpEMHUS

YyryH ¢ njaacTUHYaThIM rpaduToM, HMEIONINI BpeMEHHOE CONPOTUBIIEHUE TIpU pacTsbkeHun 250 Mlla,
MapKHUpPYyeTcH ...
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o (Y250
o KU25

e BU250
e +CY25

YyryH npu BbIIUIaBKE MOAU(PUIUPYIOT MarHUEM C IIEJIBIO. . .
e l3MenbueHus 3epHA
e + [lonmydeHus rpadMTOBBIX BKIIOUEHUH MAPOBUIHON (HOpMBI
e [loBBIIEHHS KOPPO3UOHHOU CTOMKOCTH
e [losydeHus KOBKOro yyryHa
bosee BBICOKYIO IPOYHOCT UMEET YYTYH C  OCHOBOW
e  DeppuTo-neparTHON
e AyCTeHUTHOU
e + IlepnutHOM
e OdepputHoOH
CopepxxaHue yrieposia B JOIBTEKTHUYECKHX OEJIbIX YyryHaX COCTaBJIET (B MPOIEHTaX M0 Macce) ...
e +214-43

e 08-2,14
o 43-6,67
e 0,02-0,8
Bechb yriepoa HaxoIuTCs B XMMHUYECKH CB3aHHOM COCTOSIHMM B BHJIC IIEMEHTUTA B YyryHax.
® CepbIX (EPPUTHBIX
® KOBKHUX

e + OelBIX
® BBICOKOMPOYHBIX
YyryH, BKJIIOUYEHUS TpapuTa B CTPYKTYPE KOTOPOr0 UMEIOT MIAPOBUAHYIO (OPMY, Ha3bIBACTCA ...
® + BBEICOKOIIPOYHBIM
® CephIM
® KOBKHUM
e OeIbIM

Tema: Meap U ciiaBbI HA €€ OCHOBE
OnHoda3HOoN IBYXKOMIIOHEHTHOM JIATYHBIO SIBJISETCS ...

e +]JI96

o JIS9

e 20JI

e JIC59-1

VY aenbHOe 2JIEKTPUYECKOE COMPOTUBICHUE MEAH TIPH YBEIUUYECHUH COJIEP>KaHUS TTPUMeEceH ...
e + yBEIMYUBAETCS
® yMEHBIIAETCA
® HE U3MEHseTCs
® MOJXET KaK YBEJIMUHNBATHCS, TAK U YMEHBIIATHCS B 3aBUCUMOCTH OT BHU/JIa TpUMecei
Cnnag JI90 mpeacraBiseT coOow ...
e + jaTyHb, cogepxaiiyto 10% muHka
e JaTyHb, comepxairyto 90% nuHka
e JmmTeiHas cTaib, coaepxairyto 0,9% yriepona
e JMTEHHBIN CIIJIaB Ha OCHOBE aJTIOMUHHUS
JluTeitHbIil crilaB HA OCHOBE Meau, coaepskamumii okono 10% onoBa u oxono 1% docdopa, mapkupyercs

e +BpOl0d1
e JIO®10-1
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e JIODE9-1

e bpOP10-1
J71st U3roTOBJIEHUS BKIIAABIIIECH MOJIIMITHUKOB CKOJIBKEHHUS 11eJ1eCO00pa3HO UCIOIb30BaTh CILIAB ...
e +bpC30
e bpb2
e JI96
o JIAXK60-1-1

Cnnas bpb2 nenecooOpa3Ho HCIONIb30BaTh I U3TOTOBJIECHUS. . .
® [OAUIMITHUKOB CKOJIbXKEHHUS
® OTIHMBOK CIIOXKHOH (OPMBI
e + [IPYXHH, YIPYTHX 3JIEMEHTOB
e OOHMBKHU camoJera
BpOSII5CS npencrasisieT COOOH. ..
e JledbopmupyeMyro 0JIOBSHUCTYIO OpOH3Y, COAEPIKAIIyIO B cpeHEM 0 5% 0110Ba, IMHKA U CBUHIIA
e + JIuTeiiHyI0 OJIOBSHUCTYIO OPOH3Y, COZIEpIKAILYIO B cpeHeM 0 5% 0110Ba, IMHKA U CBUHLA
e JledopmupyeMyro OJIOBSHUCTYIO OpOH3Y, COZIEPIKAIIYI0 B cpeHEM 10 5% 0110Ba, IIMHKA U KPeM-
HUS
e JluTeitHy10 0JIOBSHUCTYIO OPOH3Y, COZIEPKAIYIO B CpeHEM 110 5% 0J10Ba, IMHKA U KPEMHHUS
JIBoitHOM nedopMupyeMblii CIiIaB Ha OCHOBE MEH, coaepkaumii okosio 30% 1uHKa, MapKUpyeTCs. . .
e JI30

o +JI70
e bp70
e bp30
CnaBoM Ha OCHOBE ME/IU SIBJISICTCA. ..
e b88
e +JIC59-1
o MIJIS
o JIl6
«ABTOMAaTHOWY JaTYHBIO SBJISETCS. ..
e Al2
o AJI2
o JI96
o +JIC59-1

CruiaB MeM C IMHKOM Ha3bIBAETCHL. ..
e + JlaTyHbtO
e CuiymMmuHOM
e  Menbxuopom
e bponson
ITo cpaBHEHUIO € IaTyHSMH YKCTasi Mellb O0JIa aer. . .
e + DJIEKTPONPOBOAHOCTHIO
o JKuakorekydecTsro
e [Ipoynoctsro
e TBepaOCTHIO
B pany natyneii JI96 - JI8O0 - JI70 ...
® [IPOYHOCTbH MOBBIIIAETCS, IJIACTUYHOCTh YMEHBIIIAETCS
e + IIPOYHOCTH U IJIACTUYHOCTH MTOBBILIAIOTCS
® [IPOYHOCTb U NJIACTUYHOCTH TOHUKAIOTCS
® IIPOYHOCTb NOHMXKAETCS, a INIACTUYHOCTD MOBBIIIAETCS
JlJ1s M3roTOBIIEHUS NPY>KUH 11€7ecO00pa3HO UCIOJIb30BATh CIIAB. ..

e BpOI10

43



e +bpb2
e bpC30
e JI96

Tema: AJIOMUHMIA M CIVIABBLI HA €r0 OCHOBE
JInTENHBEIMU CIIJTAaBAMH HA OCHOBE AJIIOMUHUSA SIBJISIOTCS ...
e + CHIIyMHHEI

® J[ypaJIOMHHBI
e OpOoH3BI
e aBHanmu

J19 — 10 CILJIaB HA OCHOBE AJIFOMUHUS, TEPMUYECKON 00pPabOTKOIA.

+ nedopMuUpyeMbIil, yITPOUHIEMbIH
neGopMHUPYEMBIN, HE YITPOUHSIEMbII
JIUTEWHBIHN, YIIPOUHSIEMBbII

® JIUTCHHBIN, HE YIIPOUHSIEMBIN
Ha ¢parmente muarpammel «Al — Jerupyronmii 3JeMeHT» TUTEHHBIM CIIJIaBaM OTBEYaeT 00JacTh ...

.

JlypantoMiUHbI MOXHO YIPOYHUTS ...
e +3aKajiKoil M cTapeHueM
®  3aKAJIKOM U CPEIHUM OTIIyCKOM
e HOpMalu3alHuen
®  yIyYIlIEHUEM
JedbopmupyeMbIM He yIPOYHSIEMBIM TEPMUUYECKOI 00pabOTKOM CIIJIABOM HAa OCHOBE AJIFOMUHUS SIBJISIETCS

e +AMI2
e A995

° I[l

e AK9

W3meHeHne CTpyKTyphl CUITYMUHOB (M3MENbYEHHUE CTPYKTYPhl SBTEKTHUKH, YCTPAHEHHUE KPYIIHBIX I1€p-
BUYHBIX KPUCTAJIOB KPEMHHUSI) TOCTUTAETCHL. ..

[Tnactuyeckum neopMupoBaHueM
3aKaJKoi M €CTECTBEHHBIM CTapEHHUEM
3aKanKkoil U MCKyCCTBEHHBIM CTapEHUEM
+ MoauduuupoBaHuemM HaTpUeM

CmuiaB AMI2 MOXXHO yIPOYHUTS. ..

W3 HuxenepeuncieHHbIX Ae(opMUupyeMbIMI YITPOYHIEMBIMUA TEPMUYECKON 00pabOTKOM CIijlaBaMH Ha

Hopmanu3zauuei

3aKankol U €CTECTBEHHBIM CTAPEHUEM
3aKaJIKOM U MCKYCCTBEHHBIM CTapEHUEM
+ [Mnactudeckoit nedopmanmeit

OCHOBC aJIIOMHUHUSA ABJIAKOTCA. ..



+ IypaatOMUHBI
MEIIBXOPHI
CUITYMHUHBEI
JIaTYHU

JIMTEeHHBIM CIIJIABOM Ha OCHOBE AJTFIOMHUHHUSA SIBJISICTCS ...

20J1

+ AJI2
JIAXK60-1-1
AMig

I[J'IH H3rOTOBJICHUA BBICOKOHATI'PYKCHHbBIX KOHCprKI_II/Iﬁ B CaMOJICTOCTPOCHHUHA uenecoo6pa3Ho HCITIOJIB3 O-

BaTh CILJIAB ...
o AMr2
e +B95
o A20
e JI96

YnpouHeHue qypaltOMUHOB IIPU TEPMUUYECKONH 00pabOoTKe 00YCIOBIIECHO. . ..

+ O0pa3oBanue B npoiiecce crapeHus 30H [ mHbe — [IpecToHa Wi AUCTIEPCHBIX YaCTHUI] U30BITOY-
HBIX (a3

W3menbueHneM 3epHa B pe3yJibTare (pa3oBoil mepekpucTaliIn3aiu
®opMupOBaHUEM YCTOMUHUBOM SUEUCTOCTU CYOCTPYKTYPBI C IMCIOKAIIMOHHBIMU T'PaHULIAMU
ITporexanue npu 3akanke 6e311u(dy3MOHHOT0 MAPTEHCUTHOT O MPEBPAILEHUS

CI/IJ'IYMI/IHBI SABJIAIOTCA CIijlaBaMH Ha OCHOBC

nehOpMHUPYEMBIMHU... ATFOMUHHUS
nePOPMHUPYEMBIMH ... METU
JIUTEHHEIMH ... MEIU

+ TUTEHHBIMH ... ATFIOMUHUS

Ha ¢parmente muarpammel «Al — gerupyronmii sgeMeHT 1e(GOpMUPYEMBIM CIIJIaBaM, He YITPOUHSIEMbIM
TepMUUYECKON 00pabOTKOM, COOTBETCTBYET 00J1aCTh. ...

(2]

.
o+
IS

I[ypaJ'IIOMI/IHBI OTJIMYArOTCA OT YUCTOT'O aJIFOMHUHUA. ..

Bosnee BbICOKOW KOPPO3MOHHOM CTOMKOCTBIO
+ bosiee BBICOKOW TPOYHOCTHIO

Xyaueit 06pabaTbIBa€MOCTbIO pe3aHUEM
bonee BBICOKOI 3JIEKTPONIPOBOAHOCTHIO

CmiaB [[16 mienecoo0Opa3HO UCIONB30BATh JJIsI U3TOTOBIICHUS. . .

+ OOLMBKY CaMOJIETOB
[{emeHTyeMBIX IIECTEPEH
IToAIMMITHUKOB CKOIBKEHUS
OT/IMBOK CIOXKHON (HOPMBI
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I[IpombinyIeHHbIE CTAIH

W3 npuBeneHHBIX CTalel HAaMMEHBIINM TOPOT XJIaJHOJIOMKOCTH UMEET CTAIIb ...

Crémnc
+ 08cn
10k
40X

Hauboiee BrIcOKas JUJINTCIIbHASA IIPOYHOCTD KapOIIPOYHBIX cranei MNEPIUTHOIO KiIaCCa JOCTUTACTCs IIP O-
BCIACHUCM ...

3aKaJIKi 1 HU3KOI'O OTITYCKa

+ 3aKaJIK! U BBICOKOI'0 OTITyCKa
oeMEHTalnu

3aKaJIKU U CPCAHCTO OTITyCKa

HauGonee BbICOKYIO TBEpAOCTH cTaib Y 10 mMeeT mocie ...

I[J'ISI XOJIOAHOM IITaMIOBKH uenecoo6pa3H0 HCIIOJIB30BATh CTAJIb ...

+HEIOJIHOM 3aKaJKd U HU3KOTO OTITyCKa
ITOJIHOM 3aKaJIKh U HU3KOTO OTITyCKa
HEIIOJIHOM 3aKaJIKM U BEICOKOT'O OTITYCKa
ITOJTHOM 3aKaJIKM U BEICOKOT'O OTITYyCKa

X12d1
08cm
+ 08k
11X4

Kaponpounas crans 10X18H12T no cTpykType OTHOCUTCS K

+ ayCTEHUTHOMY
KapOuHOMY
MapTEHCUTHOMY
IIEPIUTHOMY

KJIacCy.

Yucno B MapkupoBke mapukonoamunHukoBoi cranu [IIX20CT o6o3HauaeT cpeHee coiep:KaHue ...

yIJIepOJa B IECATHIX JOJIAX MPOLICHTA
XpoMa B IIPOLIEHTaX

+ XpoMa B I€CATBIX JOJIAX IPOLEHTA
yrilepoJa B COTBIX JOJSAX IPOLEHTA

ITo COACPIKKAHHUIO YIIICPOJa KOHCTPYKIUMOHHBIC YIYyUYIIAEMBIC CTAIU ABJIAIOTCA. ..

besyrnepoaucteiMu

+ CpenHeyriaepoaucTbIMu
BricokoyrnepoaucTeiMu
HuskoyrnepoautceiMu

}Kaponpquble CIIJIaBbl HA OCHOBC HUKCJIA (HI/IMOHI/IKI/I) uenecooGpasHo HCITIOJIB30BATh AJIA U3TOTOBJICHUA

+ JlomaTox Ta30BBIX TYpOWH

Jleraneil KOTIOBBIX YCTaHOBOK

TammnoB ropsaero aepopMUpOBaHUS
®pe3 17151 pe3aHus ¢ BHICOKOH CKOPOCTHIO

HNHcTpyMeHT nnpocToii (hopMbl U3 OBICTPOPEKYIIEH CTaIM MMOCTE 3aKaJIKU MHOTI'/1a MOABEpraroT o0padoTke
XOJIOJOM C LIEJNBIO. ..
I[I/ICHepCI/IOHHOFO TBEPACHUSA B PE3YJILTATC BBIACICHUSA N3 MAPTCHCHUTA CIICHUAIIBHBIX Kap61/m013
YBenuueHus COAEPKaHNA JISTUPYIOLUX 3JIEMEHTOB B MAPTEHCUTE

+ YMeHbIeHU S COACPIKAHHNA OCTATOYHOI'O ayCTCHUTA

[Tosryuenus Oosnee qucepcHOW MapTEHCUTHON CTPYKTYpPbI
Cramu 15X, 18XI'T nenecooOpa3HO HCIOIB30BATH [T U3TOTOBJICHHUS
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®pe3 HEOOBILIOTO JUAMETPA
+ LleMeHTyeMbIX 3yOUaThIX KOJec
IIpyxwuH, peccop
e Jleraneil napoBBIX KOTJIOB
K peccopHO-IIpYKUHHUCTBIM CTAJIIM OTHOCHUTCH. . ..

o 20X
e 40
e XBI
e +55C2
TerocToKol HHCTPYMEHTAIBHON CTaJIbIO SIBJIAETCA. . ...
e +PI8
e VBA
o JIIX15
o 40T

ITo conepxanuto yriepoaa cranb LIIX15 oTHOCHTCS K. . ...
e + BBICOKOYTJIEpPOANCTBIM
e Huskoyraepoaucreim
e besyriepoaucteim
e CpenHeyriaepoaucThiM
W3 HukenpuBeIeHHBIX JTy4lllell CBapuBaeMOCTbIO 00JIaaeT CTallb. ..
e VI10A

e 40X
e +10
e 9XC

Hau6omnb1ieit xapornpoyHOCThIO 00a/1at0T CIIJIABHI. . .
e Menko3epHUCThIE, UMEIOLIHE TOMOTEHHYIO CTPYKTYpPY TBEPIOTO pacTBOpa

e + KpynmHO3€pHUCTHIE, UMEIOIINE CTPYKTYpa TBEPAOIO PacTBOpa € JUCIEPCHBIMU YaCTULIAMU Kap-

OMIHBIX WM UHTEPMETALTUTHBIX (a3

L4 MCJ'IKOSGPHI/ICTLIC, HUMCIOIIUEC CTPYKTYpa TBCPAOI'O paCTBOpa C JUCIICPCHBIMU YaCTHIIaMH Kap-

OMTHBIX WJIM UHTEPMETALTUIHBIX (a3

e KpynmHO3EpHUCTHIE, UMEIOIINE TOMOTE€HHYIO CTPYKTYpY TBEPJOrO pacTBOpa
YraepoaucTo HHCTPYMEHTAIBHOU CTANIBIO SIBJISETCS. . ..

e PI8

e +VI0A
e 60

o (C16

[To cTpykType B paBHOBECHOM COCTOSIHHU OBICTPOPEKYIOIINE CTAJIA OTHOCSTCS K
e MapTeHCUTHOMY
e AYCTEHHUTHOMY
e [lepmutHOMY
e + JleneOyputHOMY
ITo crenenn packucienus cranb 30XI'CA sBisercs ...
e + CIIOKOMHOMU
e KUIIAIEH
® Ka4yeCTBEHHOM
® BBICOKOKAYECTBEHHOM

KJaccy

JKaponpouHble cTamy ayCTEHUTHOTO Kjlacca 11eJIeco00pa3Ho MPUMEHSTh s JeTaneil, paboTalomuX Ipu

TeMIIepaTypax...
e me BrIme 850 °C
e 500-580 °C
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e He BoIme 400°C
e +500-750 °C
JIJ1s1 U3roTOBJICHHS PEXKYILEr0 HHCTPYMEHTA 11€JIECO00Pa3HO0 HUCI0JIH30BATh CTAIH ...
o +V7A, P6M5S
e 40XH, 30XI'CA
e O60C2H2A, 55C2
e AC30XH, A40r
OcHOBHBIM TpeOOBaHUEM K JeTajsM, pabOTAIOIIMM B YCIOBUIX aOpa3uBHOTO U3HAIIMBAHUS, SBISCTCS
BBICOKAA ...
® [IJJaCTHYHOCTH
e KOPPO3HOHHAS CTOMKOCTH
e yjapHas BS3KOCTb
e -+ IIOBEPXHOCTHAs TBEPAOCTH
N3 npuBeneHHBIX cTajeil HanOobIlel TBEPIOCTHIO B 3aKaJICHHOM COCTOSIHMHM 00J1aaeT CTalb. ..
o +11IX4

e 45
e 12X17
e A22

TennocTORKOCTh OBICTPOPEKYIINX CTATIEH — 3TO CIIOCOOHOCTH MPOTUBOCTOSAT. . .
e + Otnycky
e ['a30BO#1 KOPPO3UH IIPU BBICOKUX TEMIIEpPATypax
e VYcranoctu
e MHOroKpaTHbIM HarpeBaMm U OXJIAKJICHUSIM
B mapxke cranmu P9 mudpa o6o3Hagaer cpenHee coaepKanue. ..
e bopa B coThIX J0JSIX MPOLIEHTA
e VYriepoaa B AECATHIX JIOJISIX MPOILIEHTA
o docdopa B COTBIX IOJIAX MPOIEHTA
e + Bombdpama B mporieHTax
Cranp 60C2X DA 1e1ecoobpa3Ho UCTIOJIB30BaTh IS
W3TOTOBJICHHUS ...
& + IIPYXUH U peccop
® IIEMEHTYEMBIX 3y0UaThIX KOJIeC
® [IAPUKOB U POJIMKOB MNOAIIMITHUKOB KaUeHUS
® CBapHBIX CTPOUTENIBHBIX KOHCTPYKLIUI
Henarpyxennsle niu cnaboHarpy>XKeHHbIE IeTaau, paboTarone B ra30BbIX CpeIax Mpu TeMIepaTypax
BeImie 550 °C, H3roTaBJInBarOT U3 craneu.
® + KapOCTOMKUX
® KapOIPOYHBIX
®  TEMJIOCTOMKHUX
® KOpPPO3MOHHO-CTOMKHX
Jist neraneit, paboTarommx Ha U3HOC B YCIOBHSIX aOpa3MBHOTO TPEHUSI U BBICOKUX JABJICHUH U YIapOB
(TpakoB TYCEHHMYHBIX MaIIMH, IIEK APOOHIIOK U TIp.), IIETECO00pa3HO UCIIOIH30BATh CTANIb ...
e +110I'13JI

o Al2
e P6MS
o [IIXI15
s HUXKXCIIPUBCACHHBIX )IcapOHquHOﬁ CTaJIBKO ABJISICTCA ...
o 40XDA
e [FH6MSKS
e +40X9C2
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o I8XIT
J1J1st U3rOTOBJICHHS KPYITHBIX IITAMITIOB XOJIOAHOTO Je(hOPMUPOBAHUS IIEJIECO00Pa3HO UCIOJIB30BAThH
CTaJb ...

o [IIX4

o [2X18HI10T
e +XI2M

e V12

CriocoOHOCTh MaTepHalia JUIMTEIbHOE BPEMS COMPOTUBIIATHCS Ae(OPMUPOBAHUIO U PA3PYLICHUIO TTPU
BBICOKMX TEMIIEpATypax Ha3bIBACTCA ...
e KapOIPOYHOCTHIO
® TEIIOCTOWKOCTBIO
® BBIHOCIIUBOCTBIO
® KapOCTOMKOCTBHIO
Cranp [1IX4 ucnonb3yercs A1k ©3rOTOBJICHUS ...
e JIeTAJICH, MOJIYYaEMbIX XOJIOJHOM ILITaMIIOBKOM
® IITAMIIOB XOJIOAHOTO 1€(OPMUPOBAHUS
e + IIIaPUKOB U POJUKOB MOIIUITHUKOB
® [IEMEHTYEMBIX 3yOuaThIX KoJec
W3 HuKenepeuncineHHbIX cTajeil HanOoble H3HOCTORKOCTBIO 001a1aeT. . .
A40T
65-B1
+ IX15CT
10
Mertamuryprudyeckoe Ka4eCTBO CTaJIA ONPENEIIACTCA. . .
CognepxaHueM JIErUPYOIIUX 3JIEMEHTOB
CremneHbo U pacKUCIEHUS
+ CopeprxkaHueM BpeaHbIX ITpuMeceit — cepbl U Gocdopa
e BenuuuHOM 3epHa
Bricokas nznococtoiikocts ctanu |H1X15 nocturaercs nposeneHuem. ..
e [lonHOM 3aKaJIKU U BBICOKOTO OTITYCKa
e Hopmanuzanuun
o IlemeHTamuu
e + HenosHoM 3aKajiKu U HU3KOTO OTITYCKa
Hu3skoyraepoaucTsie )xaponpodHble cTanu, coaepxarue 2-3% kapouioodpasyronmx 31emeHToB(Cr,
Mo, V), 110 CTpyKType B HOPMAJIM30BAaHHOM COCTOSIHUM OTHOCSTCS K ----KJIACCy
MapTteHcutHo-heppUTHOMY
AyCTEHUTHOMY
+ [lepnmutHOMY
e  MapTeHCUTHOMY
3y6uatsie kosneca u3 cranu 40X i moayyeHus BbICOKON MOBEPXHOCTHOM TBEPIOCTH B COUETAHUU C BSI3-
KOW CepALEBUHOM ITOJABEPraroT. ..
VYaydieHuto
Hopmanu3zauuun
+ [IOBEpXHOCTHOM 3aKaJIKe U HU3KOMY OTITYCKY
[lemeHTan My, 3aKaJIKe U HU3KOMY OTIIYCKY

Tema: IL1acTmaccsl
Hawnbonee sipko BIpa)KEHHOM aHU30TPOMUEH CBOMCTB 00JIaJal0T MJIACTMACCHI C HAIOJIH U-
TEJIEM.
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+ BOJIOKHHUCTBHIM
MTOPOIIKOBBIM
ra3o00pa3HbIM
HEOPTaHUYECKUM
[Tomumepsl, mepexoasie B HEPacTBOPUMOE U HEIIABKOE COCTOSIHUE C 00pa30BaHUEM TPEXMEPHOM CeT-
4aTOW CTPYKTYPBI O] BIUSIHUEM TeIjia, OTBEpAUTENEH, KaTaau3aTopoB, Ha3bIBAIOTCA .. .
e + peaKToIlJIacTaMU
TepMOILIaCTaMH
IMOJINAIACTOIIaCTaAMHU
OJIOKIOIMMepaMH
JI71s1 TOBBITIICHNSI MEXaHUYECKHUX CBOMCTB M CHMIKCHHUS CTOMMOCTH IIJIACTMACC B UX COCTaB BBOJIAT ...
~+ HaAIlOJHUTEIN
MJIaCTU(UKATOPHI
CMOJIBI
CTaOMIIN3aTOPBI
[TomuMepsl, pasMsaryaronecs Ipu HarpeBaHUU U 3aTBEPACBAIOIINE MTPU OXJIAKICHUH 0€3 MPOTEeKaHUS
XUMUUYECKUX PEaKI[Mil, HA3bIBAIOTCH ...
+ TepMOIlIacTaMu
peakToriacTaMu
OJINTOMEPaMU
COMOJIUMEPAMHU
CrioucThle MIACTUKU MOTYyYar0TCs U3 BOJOKHUCTBIX HAMOJHUTENEH (OyMaru, TKaHu, HETKAHBIX PYJTOHHBIX
MaTepuasoB), IPeABAPUTEIHHO MPOMUTAHHBIX UITU JTAKUPOBAHHBIX TEPMOPEAKTHBHBIM CBS3YIOILINM, B
nporuecce ...
® [IPECCOBaHUA
® TOJIMMEpHU3ALNU
® TIOJMKOHJICHCAIINH
e -+ CIEKaHUs
B xauecTBe TEIIIOM30IAIIMOHHOTO MaTepHalia 1ej1Iecoo0pa3Ho UCIOIb30BaTh. ..
1. Tlomuctupon
2. Tekcroaut
3. @Topomiact
4, + Ilenommact
JInst MOBBIIIEHUSI TBEPAOCTH, MPOYHOCTH, KECTKOCTH B COCTAB IJIACTMACC BBOJIAT. ..
e [lmactudukaropsr
CrabunmzaTopsl
e + Hamonnurenu
e OtBepaurenu
HemonspHbIM TEpPMOIIIIACTOM SIBISETCS. ..
e [lonuBuHUXIOPUL
e +[lonuctupon
e PesonpHasg cmona
e DIOKCHUIHAS CMOJIa
[Ipu yBenuueHnu TeMiiepaTypbl yA€IbHOE 3JIEKTPUUYECKOE COTPOTUBIIEHUE TBEPABIX METEILNTUUECKUX
MPOBOJHUKOB. ..
e VYMeHbIIaeTcs
e He usmensercs
e (CHayaya yBeIMYMBAECTCS, 3aTEM YMEHbIIIACTCS
e + VYBenmmuuBaeTcs
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JIucToBOI CIIOMCTHIN MIIACTUK, TOTYYaeMbli TOPSYUM MIPECCOBAaHUEM HECKOJIBKUX JTUCTOB Oymaru, rnpe -
BAPUTEIBHO MPONUTAHHBIX (PeHONIO0POPMATBACTUIHON CMOJION, HA3bIBACTCHL. . .
® TEKCTOJUTOM
e + reTHHaKCcOM
e JIeNbTa-IpEeBECUHOMN
® acOOTEKCTONUTOM
TepMonIacCTUYHOM NIACTMACCOMN SBJISIETCS ...
® TETUHAKC
o +TIOJIMIIPOIHIICH
® aMHUHOILUIACT
® CTEKJIOTEKCTOJIUT
[Tocne oTBep)KaAEHNS TEPMOPEAKTUBHBIE TOJIUMEPBI UMEIOT _ CTPYKTYDY.
Kpucramnmueckyro
+ [IpocTpaHCTBEHHYIO ((CITUTYIO)
JInHEenHKI0
Pa3BeTBiIeHHYIO

Tema: Pe3suHoBbIe MaTepHAJIbI
B mporuiecce ByKkaHU3aIMM KaydyKa CHHYKACTCS ...
e + cTeneHb HaOyXaHUs KayyyKa B PaCTBOPUTEISIX
® 3JaCTHUYHOCTh
® TBEpAOCThb
® MOpPO30yCTOMYMBOCTH
Jletanu u3 celpoil pe3suHbl U3rOTABIMBAIOT METOIAMH ...
e + IIpeccoBaHUS U JUTHS MO IaBJICHHEM
® [UIMKEPHOI'O JUThS U KCTPY3UHU
® TMpOKaTKH U (ppe3epoBaHUs
e BOJIOYEHHUS U M30CTATHUECKOTO MPECCOBAHUS
B kauecTBe HanmoMHUTENEH PH MOIYYEHUN PE3UHBI UCTIONB3YIOT ...
e + MUHEpaJIbHbIE WU YIIEPOIHbIE TOPOLIKU
e CIIOMCTBHIC M TPaHYJIMPOBAHHBIE MaTEpPHAIIbI
® KOPOTKHE WM HENpPEPhIBHbIE BOJIOKHA
® cepy U CelleH
AHTHOKCUJAHTHI BBOAAT B COCTAaB PE3UH JIJIA ...
e +3aMeUIeHHUs IPOLECCOB CTAPEHUS
e 00pa3oBaHUs MOMEPEUHBIX CBA3EH MEXKY MaKpOMOJIEKYJIaMU KaydyKa
e oOzneryeHus nepepabOTKHU Pe3MHOBON cMecH
® [IOBBIIICHUS SJTACTUYHOCTH
BynkaHu3zaTopbl BBOAAT B COCTAaB PE3UH A ...
+00pa3oBaHUs MOMEPEUHBIX CBA3EH MEXY MaKpOMOJIEKYJIaMU KaydyKa
3aMeJUIeHHsI TPOLIECCOB CTAPEHUS
YIIy4dIIeHU s TEXHOJIOTUYECKIX CBOMCTB PE3MHOBOW CMeCH
¢dbopmupoBaHus cHEepOIUTHON CTPYKTYphl MaTepraa
W3HOCOCTONKIE pe3rHBI MTOJIy4aloT Ha OCHOBE Kay4yKOB.
OyTOJI€HOBBIX
MOJIUCYITB(U THBIX
+ NOJINYPETAHOBLBIX
CuiloKcaHOBBIX
JJ1s1 CHYDKEHUSI TOPIOYECTH B COCTaB PE3UH JTOOABIISIOT. . .
e Perenepar
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+ AHTUIIEpPEHBI
Jle3onopanThl
OyHrUIHU B

I[HH YBCIIMYCHUSA COIPOTHUBJICHUA PE3UH U CTUPAHUIO B UX COCTAB BBOJAT. ..

Kpacurenu

+ AKTUBHBIE HaIlOJHUTEIN
[Tnactuukarops
WNuepTHBIE HAIOJIHUTENH

Ctabunu3aTopsl BBOAAT B COCTAB PE3UH JUIA ...

3alUThI OT BO3AECUCTBUSI MUKPOOPIaHU3MOB

CHUJKEHMS BOCIIJIAMEHSAEMOCTH U FOPHOYECTH PE3UHBI

00pazoBaHus MOMEPEYHBIX CBS3eH MEX/Y JIMHEHHBIMU MOJIEKYJIaMU KaydyKa
+ 3aMeIeHns IpoLecca CTapeHus

Pe3uHEI HMEIOT CTPYKTYDPY

+ PEeOKOCETYATYIO

Pa3BETBIIEHHYIO

CIOUTYIO C OOJIBIIINM YHCIIOM IMONICPEUHBIX CBsI3el
JINHEWHYIO

HpOHCCC CIIMBAaHU MAaKPOMOJICKYJ KaydyKa IMONCPCYHbIMU XUMHUUCCKUMU CBA3AMU C LCIIBIO MMOJTYUYCHHU A
PE3UHELI HA3bIBACTCA ...

MOJIMKOH ICHCAluEN
JIECTPYKIIHEH
[IOJIMMepHU3anuen

+ ByJIKaHU3aHEN

MeToa0M NOJUKOHAECAUU moJIyuaroT Kay4dykK

N3onpenoBeIi
XJIOpONIPEHOBBIN
+lonucynehuaabiii
byrannenoBbIit

Tema: MaTepuaJibl ¢ 0CO0bIMU JIEKTPUUYECKUMH CBOHCTBaAMH

Beanunna u Tun MMpOBOAUMOCTH IMOJYITPOBOAHHUKOB 3aBUCAT OT ...

+ NpUPOBI U KOHIIEHTPALUK TpUMecen
TUIIA KPUCTAJUINUECKON PELIETKU
[1apaMeTPOB KPUCTAUIMYECKON PEIIETKH
MarHuTHON IIPOHUIIAEMOCTh

CrocoOHOCTh K TOJISIPU3AIUHY MO ICHCTBUEM MTPUIIOKEHHOTO JICKTPUUECKOTO TOJIS SBIsieTCs (QyH 1a-
MEHTAJIILHBIM CBOHMCTBOM ...

+ IUDJIEKTPUKOB

MOJIYyITPOBOJTHUKOB
MOJYTTPOBOIHUKOB
(dbeppoMarHeTuKoB

K TPYAHOT OPHOYUM KUAKHUM JUIJICKTPUKAM OTHOCATCA ...

+ KpeMHEeOpraHUYeCKue KUAKOCTH
He(TsHbIE Maca
MONMUXITIOP AU HEHUITBI
(bTopopraHnvecKue KuAKOCTH

Haunboiiee BEICOKHE 3HAYCHUS YACIBHOT'O COIMPOTUBJICHUSA U BHGKTPHHGCKOﬁ IMPOYHOCTH UMCIOT ...

+ HCIIOJIAPHBIC TCPMOILIACTBI
MOJIAPHBIC TCPMOILIACTHI
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PEaKTOIIACTBI
HedTsAHbIE Macia

AMOpQHBII TEPMOILTACTUYHBIA MaTepuall, 00pa3yIoUHiics B pe3ybTaTe MepeoXaakIeHu paccijaBa OK-
CHUJIOB, Ha3bIBAETCHL. . .

Kepamuxkoi

Muxanekcom

+ Heoprann4eckuM CTEKIOM
AcbecToreMeHTOM

Haunb6oinee HIMPOKO MPUMEHACMBIMH METAJTINIMYCCKUMU ITPOBOJHUKOBBIMH MaTC€pUalaMU ABJISAIOTCH. ..

Tutan u xpoMm
I'epmanuil 1 KpeMHUI
+Menap U aTIOMUHUN
OJI0BO CBHHEL]

I[J'IH H3TrOTOBJICHUA JUOAO0B, TPAH3UCTOPOB HMCITIOJIB3YIOT. ...

[TonucTrposn, NOTUBUHUIXIIOPUT

Menp, amfoOMUHAN

+ I'epmanuit, KpeMHUN

[Tepmanion, 3JI€KTPOTEXHUUECKYIO CTAJIb

VY aenpHOE 3JIEKTPUUECKOE COIIPOTUBIIEHUE METAIIJIOB BO3PACTAET B PSIY ...

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

IIpn yBenmM4eHnn TeMIiepaTypbl yAEIbHOE JIEKTPUYECKOE COIIPOTUBIICHUE TBEPABIX METALIMUYECKUX
MIPOBOJHUKOB ...

HE U3MEHSETCS
CHavajla yBEIUYMBAETCS, 3aTEM YMEHBIIIACTCS
YMEHBIIIAeTCS

+ yBEIUYNBACTCS

dusnyeckas BeIMUMHA, TOKa3bIBAIOLIAsl, BO CKOJIBKO pa3 yBEIMUYMUBAETCS EMKOCTh KOHJIEHCATOpa MpH 3a-
MEHE BaKyyMa MEX]y ero oOKIaJKaMu Ha TUAJICKTPUUECKUN MaTepHra, Ha3bIBAeTCA ...

a0CONIIOTHON JUAJIEKTPUUECKON TPOHUIIAEMOCTHIO
HHBJ’ICKTpH‘IGCKOﬁ BOCIIPUHMMYHUBOCTEIO

+ OTHOCUTENBHOU IUAIEKTPUUYECKON TPOHULIAEMOCTBIO
AJIEKTPUYECKOM TOCTOSHHOMN

I[I/I&]'IGKTPI/I‘ICCKI/IMI/I MaT€puaiaMu SBJIAKOTCA ...

CEJIeH, apCEeHU ]I TAILITHS
+ momuTeTpaPTOPITHIICH, TETUHAKC
HUXPOM, KOHCTaHTaH

rpaduT, KapOU KPEMHUS

Tema: OCHOBBI JTUTEHHOI0 Nmpou3BoACTBA

Cr1ocoOHOCTb METAIOB U CIUIABOB B pacCiliaBJICHHOM COCTOAHUU 3aIlOJHSATD ITOJIOCTh (I)OpMBI U TOYHO
BOCHIPOU3BOJAUTDL OYCPTAHUSA OTJIMBKU HA3BIBACTCA ...

+ KU IKOTEKY4YECThIO
(hopMyeMOCTBIO
BSI3KOCTBIO
JIMKBalUeEn

YacTb MOJIETPHOTO KOMIUIEKTA, TTPH TTOMOIIM KOTOPOM B JTUTEHHOM (opme oOpa3yeTcst MoJ0CTh, COOT-
BETCTBYIOIIAs HAPYKHON KOH(UTYpallK U pa3MepaM OTJIMBKH, Ha3bIBAeTCA ...
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+ MOJICIIBIO
OIOKOH
CTEp’)KHEM
e MpuUOBLIBIO
MHOTroKpaTHO UCTIOIB3yeMast TS MOTyYeHHUs OTIUBOK MeTauinueckas ¢popma Ha3bIBaeTes ...
® + KOKHIIEM
e 000109KOBOI (hopMOit
e mpecc-hopmoit
®  U3JIOKHUIIEN
Jist momy4eHust OTIIMBOK, UMEIONHX (JOpMy TeJ BpaIllleHUsI, HCTIONB3YIOT JIUTHE ...
+ meHTpoOeKHOE
B KOKUJIb
10 BBITUIABJISIEMBIM MOJIEIISIM
B necuaHbie (popMbl
OCHOBHBIM KOMIIOHEHTOM (POPMOBOYHON CMECH SBJISETCA ...

e -+ KBapLEBBI IIECOK
® IICMEHT
® KHIKOE CTEKJIO
® MarHes3uT
HeonHOpOOHOCTE XMMUYECKOT0 COCTAaBa CILIaBA B PA3JIMYHBIX YaCTAX OTIMBKH HA3BIBETCH. ..
e VYcaaxou

o + JlukBanuen

e [lonumopduzmom

e AHwu3oTponueun
CBOICTBO MaTepHalioB YMEHbBIIATh 00BEM U TUHEWHBIC Pa3MephI MPU OXJIKICHUHU U 3aTBEpACBaHUU
Ha3BIBaeTCHl. ..

e JKunkorekyuecTbro

e  OTHOCHUTENBHBIM CYKEHUEM
o + VYcaakoit
[}

VIJIOTHAEMOCTBIO
OCHOBHBIM CBS3YIOIIIMM KOMITOHEHTOM (DOPMOBOYHBIX CMECEH SBIISCTCA ...
e +TJIMHA

® KHJKOE CTEKJIO
® TEpMOpEaKTHUBHAs CMOJa
® I[eMEHT
MarepualioM, U3 KOTOPOT'O0 H3rOTAaBIMBAIOT (POPMBI 11 KOKUJIBHOTO JIUThS, MOXKET OBITh ...
e + Cepblil UyT'yH
e KepaMmHKa
MEeCYaHO-CMOJITHAs CMECh
® IICCYAHO-TJIMHUCTAas CMECh
[Tpomecc hopMupoBaHUS OTIUBKHU MTPU CBOOOHOM 3aJTMBKE METAJlIa BO BPAIIAIOIIy OCs (popMy Ha3bIB a-
eTCs JIUTHEM. ..
B xoxunb
Ilox naBiennem
B o6omoukoBbie popmbl
+ ILleHTpOOEKHBIM
DJIEeMEHT MOJIEJIBHOTO KOMILJIEKTA, UCIOJIb3YEMbIH JUIsl KPETUICHUSI MOJIeTIEH OTJIMBKYU U 3JIEMEHTOB JIU T-
HHUKOBOM CHCTEMBI, Ha3bIBAETCH. ...
o +MoeabHON IUTOU
e Monuenbio
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e (CrepxxHEM

e Omnokoit
ToHKOCTEHHBIE OTJIIMBKH, MaJI0 OTJIMYAIOUIHECs MO pa3MepaM U (hopMe OT TOTOBOM AeTanu, MOKHO MO
JTYYUTH JIUTHEM ...

® IIEHTPOOCKHBIM

® B KOKUJb

e + 110 BBIMIABJISIEMBIM MOJEIISM

e B recyaHbIx popmax
J171st U3roTOBJIEHUS CTEPKHEN, C TOMOIIIBIO KOTOPBIX B OTJIIMBKaX 00pa3yroTcs MOJIOCTH UJIM OTBEPCTHS,
HCIIONB3YIOT ...

® OIOKH

® + CTepKHEBBIC SIIUKH

® MOJEJIBHYIO IIJIUTY

® MoJenu

Tema: OCHOBBI CBAPOYHOI0 NPOU3BO/ACTBA

B xadecTBe 3amMTHOrO ra3a Npu AYroBOMl CBapKe MOKHO MCIOJIb30BATh ...

e -+ aprod

e MeTaH

®  KHUCIOPOJI

e  aleTHJICH
Pa3HOBUIHOCTBIO KOHTAKTHOW CBAPKU SIBJISIETCA CBApKa ...

e -+ TOYeyHas

® B3pPHIBOM

® DBJEKTPOHHO-ITy4YeBas

® JIjIasMCHHas
TexHOTOTHYSCKHH Iponecc MOJIydYCHUs HEPA3bEMHOT'O COCAMHCHUA IMMOCPEACTBOM YCTaAaHOBIICHUS MEC K-
aTOMHBIX CBs3eH MCKAY COCANHACMBIMU YaCTHULHAMM IIPpU UX HAIr'pCBaAHWHU U (I/IJ'II/I) NJIACTHYCCKOM I[C(i)Op—
MHPOBAHUU HA3BIBACTCA ...

e + cBapKoil

® JIUTHEM
® [PECCOBAHUEM
® KOBKOH

Pa3HOBHIHOCTBIO TEPMOMEXAHNYECKON CBApKU SBJISIETCS CBApKa ...
e | KOHTaKTHas
Iyrosast
razoBas
JJIEKTPOILIAKOBast
IIpu yBenuueHnun coaepkaHus yrjiepoaa B CTAAX UX CBAPUBAEMOCTb ...
+ yXyALIaeTcs
yJIyy4Iiaercs
MIPAKTUYECKN HE U3MEHSETCSA
MU3MEHSETCS. HEMOHOTOHHO
Hawmnyuiei cBapuBaeMOCTbIO 001a1aI0T CTaIu:
e (CpenHeyrnepoaucTsie
e + Huskoyrnepoaucreie
e BBICOKOYIJIEpOIUCTHIE
e JlerupoBaHHbIE
K mexaHndecknm MeTogam CBapKu OTHOCHUTCS CBapKa ...
® TOYEYHad
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CBapKa, OCYHICCTBJIICMAA 3a CUCT TCIIJIOTHI, BBIILGHHCMOP’I Ipu CropaHuu roprovero ra3a B KUCJIopozue,

nuddy3noHHAS
+TpeHuEM
pyuHas ayroBas

Ha3bIBACTCA. ..

+ I'azoBoit

KonTaktHOM

JlyroBoi cBapKoH B 3alMTHBIX I'a3ax
DJIEKTPOILIAKOBOM

CBapkoii Ha3bIBAETCH ...
+TEXHOJIOTUYECKU N TTPOIIECC TOIYICHUS HEPA3hEMHOT'0 COSAMHEHHUS TTOCPEICTBOM YCTAHOBJICHUSI
MEKaTOMHBIX CBS3eH MEXIy COCAMHSIEMbIMU YaCTUILIAMU MPU UX HArpeBaHUU U (MJIM) IJIacTHY e-

CKOM J1e(OpPMHUPOBAHUU

HarpeB M BhIJEP)KKA MOPOIIKOBOHN (DOPMOBKH HUIKE TOUKH TIJIABJICHHUS OCHOBHOT'O KOMITIOHEHTA C

IEJIBIO ITOJYYCHHST HEOOXOIUMOM CTPYKTYPBI U CBOMCTB

COEIMHEHNE METAJUIMYECKUX 3ar0TOBOK 0€3 paCIlJIaBIICHUS C TIOMOIIIBIO MTPUCAI0YHOTO CIIJIaBa,
MMerolIero 6osiee HU3KYIO, 0 CPABHEHUIO C OCHOBHBIM METAJNIOM, TEMIIEPATYPY MIaBJICHUS
3aJMBKa PaCIIaBJICHHOTO M TIEPETPETOTO J0 ONTHMAIILHON TeMITepaTypsl MeTaiia B hopmy,
BHYTPEHHSS MOJIOCTh KOTOPOIl COOTBETCTBYET pazMepaM U KoH(urypanuu Oyayiiei aetaiu

B kagectBe TOPHKOYCT O I'a3a npu razoBou CBAapKe Yalie BCCTO UCIIOJBb3YIOT. ..

Aprox

Bonopon

+ AneTnicH
Vraekucnsli ras

M cTOYHMKOM TETUIOTHI IPU AYTOBOW CBApKe SIBIIAETCA ...

AJIEKTPOHHBIN JIy4
JIa3epHBIN JTyd
razoBoe miams

+ 3JeKTpudecKas ayra

W cTOYHMKOM TETIOTHI TPH CBAapKe Mo (DIF0COM SBIISETCS ...

ra3oBoe mijaams
+ 3JIEKTpUYECKas ayra
AJICKTPOHHBIN Ty4
JIy4 naszepa

Pa3HOBUIHOCTBIO TEPMUUYECKON CBAPKHU SIBJISCTCS cBapka

+ Pyunas qyroBas

Huddyznonnas
KoHTtakTHas

VYipTpa3BykoBas

Tema: O0padoTka MeTAJIOB 1aBJIEHUEM

MeTOJIOM, HCIIOJIB3YCMBIM JJIA IMOJYUCHU ITPOBOJIOKHU, ABJISACTCA ...

[Ipornecc BhIIaBIMBaHMS METAIIIA M3 KOHTEIHEpa Yepe3 OTBEPCTUE B MATPHUIIE HA3BIBACTCS ...

+ BOJIOYECHHE
BBICAJIKA
ITaMIIOBKa
MPOTSDKKA

+ IpeccoBaHUEM
BOJIOYEHUEM
LITAaMITIOBKOM
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®  [IPOKAaTKOH
dopma MoNepeyHOro CEYCHUS H3ACTUs, ITOTYYEHHOTO MTPOKATKOM, Ha3bIBACTCH . . .
e + mpoduiem
® COpPTaMEHTOM
e cusibom
e KamuOpoM
O6paboTka MeTayuIOB JaBJIEHUEM CUMTAaeTCsd ropsdeil, eciiu TemiepaTypa MeTallja BbllIe TeMIIepaTyphbl

+ peKpuCTaTIIM3allu U
TEKy4ecTH
An
500°C
[Ipomecc cBOOOAHOTO TEUEHUS METAJLIA O] BO3ACUCTBUEM MEPUOJAUYECKUX YAAPOB MM CTAaTUUYECKUX
BO3/ICHCTBUM MHCTPYMEHTA Ha3bIBACTCH ...
® -+ KOBKOM
e TOpsYei 00BEMHON MITAMITOBKOM
® DKCTpy3ueH
® MPOKATKOI
Omnepanusi KOBKU, UCHOJIb3yeMasi JJIs TOTYUYEHHUs MOJIOCTH B 3arOTOBKE 3a CUET BHITECHEHUS MaTepuaa,
Ha3bIBACTCHL. . .
e [IpoGuskoit
e Ortpeskoit
e + [IpommBKoit
e BripyOka
[[IrammoBKa B OTKPBITHIX IITAMIIaX SBJISIETCA. ..
o  dopmooOpasyrolel onepannei IMCTOBOM IMTaMIOBKH
e  OnHOW U3 pa3IETUTENIbHBIX ONEPAIMN JTUCTOBOM ITAMIIOBKHU
e + Pa3sHOBHJIHOCTBIO TOpsUeit 00BEMHON IITAMITIOBKH
e PasHOBUIHOCTHIO KOBKH
[Iponecc npoTsruBaHus NpyTKa 4epes3 CyKarolleecss OTBEPCTUE. pa3MEPbl KOTOPOTO MEHBIIE, YEM M CXO -
HBIE pa3Mepbl IPYTKA, Ha3bIBACTCH ...

® + BOJIOYEHUEM
® IPOTSHKKOH
® [POIIMBKOMH
® [IPECCOBAHHEM
[Ipodunu moaydar0T METOIOM ...
® KOBKHU
®  0CajaKu

e Topsueii 00BEMHON MITAMIIOBKU

e +IIPOKATKU
Omnepartius JIUCTOBOM MITaAMIOBKH, HCIIONB3yeMast sl TIOMyYeHUS U3JIENUI ThIa cKoO, KPOHIITEHHOB,
Ha3bIBACTCH. ...

e Bricaakon

e  OOxuMOM

e OT60OpTOBKOI

e + I'mbkou
PaznenurensHas onepariys JMCTOBOM IITAMIIOBKH, LIE€JIbI0 KOTOPOU SBJIETCS pa3AeiieHue 3ar0TOBKH 110
3aMKHYTOMY KOHTYpY, IIpU KOTOPOM OTAeNsieMast YacThb SBISETCS OTXOJOM, HA3bIBACTCH. . ..

e BripyOkoit
e [IpommBkon
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e Ortpeskoit

e +IIpoOuBkoit
OcCHOBHBIM TpeOOBaHUEM K MeTaJlJIaM IIPH MOJTYYEHHUH 3ar0TOBOK METOJIaMH 00pabOTKH JIaBJICHUEM 5 B-
JsieTCs BBICOKAS. . .

® TIPOYHOCTH

® TBEPIOCTbH

® -+ INIACTUYHOCTH

® YIpYyrocTh
dopmoobpazyroniel onepanueil JIMCTOBON NPOKATKHU SBIISETCS. . .

e Ortpeska
e BripyOka
e +BrITsKKA
e Ocanka
CoBokynHOCTBh (hOpM U pa3zMepoB MPpoduIeH, MoTydaeMbIX TPOKATKOM, HA3bIBACTCA ...
e Kamubpom
e OiroMOM
® -+ COPTaMEHTOM

e npoduiaem
Ocanky IpoBOJIAT C IIEJIBIO ...
® TIOJyYCHHS MOJIOCTEH B 3arOTOBKE 3a CUET BHITCCHEHHUSI MaTepuasa
e YUIMHEHUS 3arOTOBKU 32 CUET YMEHBIIICHHS IO TOTEPEYHOT0 CEUCHUS
e 00paszoBaHus OOpPTa BOKPYT OTBEPCTHS
e + yBENHMYCHUS MJIOMIAN MOMEPEUHOT0 CEYCHHS 3aTOTOBKHU 33 CUET YMEHBIICHUS €€ BBICOTHI

Tema: OcHOBBI 00pa0OTKH pe3aHuEM
[Ipu 0OpaboTKe MOBEPXHOCTEN TE BPAILLEHUSI HA TOKAPHOM CTAHKE I'JIaBHBIM JBUKEHUEM SIBIISIETCS ...
+ BpamarenbHOE ABUKEHUE 3aT OTOBKH
BpallaTeIbHOE IBUKEHUE pe3lia
IIOCTYIAaTENbHOE ABUKEHUE 3aT OTOBKH
IIOCTYNAaTeNbHOE IBUKCHHE pe3lia
ITpu ppesepoBaHMM rIaBHBIM JBUKEHUEM PE3aHUS ABJISIETCS . ..
+ BpalareabHOe ABMKECHHUE NHCTPYMEHTA
[IOCTYyNAaTelbHOE IBUKECHNE HHCTPYMEHTA
BpallaTelbHOE ABUKEHUE 3aTOTOBKHU
[OCTyNaTeIbHOE IBUKEHUE 3arOTOBKU

st Hape3aHus pe3bObl B OTBEPCTHUSIX UCIIOIB3YIOT ...
+ METYHNKH
CBEpIIa
3€HKEPBI
®  pa3BEpPTKH
Paccrosnue mexay oOpabarbiBaeMoil 1 00pabOoTaHHON MOBEPXHOCTSIMH 3arOTOBKH, U3MEPEHHOE MepIe H-
,III/IKyJISIpHO IIOCICAHCHU, HA3BIBACTCA ...
e + rIyOMHON pe3aHus
e TIojadci
e pabo4MM XOJOM MHCTPYMEHTA
® HApOCTOM
JIJ'ISI 06TaLII/IBaHI/I${ Hap}I)KHI)IX III/IJ'II/IH)IpI/ILIeCKI/IX U KOHHUYCCKUX HOBerHOCTCfI I/ICHOJ’[BSYIOT
pe3Iibl.
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MOJIPE3HbIE
+ IpOXOaHbBIE
pacTo4yHbIe
(daconHbIe
[Tporecc 00pabOTKH 3ar0TOBOK pe3aHUEM C TIOMOIIBIO a0pa3UBHOT'O KPyra Ha3bIBACTCH ...
e +uutndoBaHUEM
® CTpOraHWeM
TOYCHHEM
XOHUHTOBaHUEM
O6paboTKy NOBEPXHOCTEH CI0KHON KOH(PUTYpALMH MPOBOJAT C ITOMOIIBIO pE3L0B.
MPOXOIHBIX
PacCTOYHBIX
+¢acoHHBIX
MOJIPE3HBIX
[Ipu ¢pesepoBannu HHCTpyMEHT ((pe3a)...
e +CoBepuIaeT riaBHOE BpalaTeabHOE IBUKEHUE
e (CoBepIraeT ri1aBHOE BpalaTeIbHOE IBUKEHHIE U MTOCTYTATEIbHOE IBMIKEHHUE TTOAaYH

o Henoapu:xHa: ri1aBHOE BpalaTCeJIbHOC ABUKCHUC U MOCTYIIATCIIbHOC ABUKCHUC COBEPIIACT 3ar O-
TOBKa

e CoBepIraer MOCTynaTeIbHOE IBHKCHUE MTOAYH
[Tpu 06paboTKe XPYNKUX MaTePHAIOB 00pa3yercs ...
+CTpYKKa HaJuIoMa
CIIMBHAs CTPY)KKa
cycTaByYartasi CTpy’KKa
AJIIEMEHTHAs CTPYKKa

OTHOIIIEHHE PACCTOSIHUS, MPOMACHHOTO pacCMaTPUBAEMOI TOYKOHN PexXyIIeil KPOMKH MHCTPYMEHTA HIIH
3arOTOBKH BJI0JIb TPAEKTOPUU STOM TOUKHU B IBUKEHUE MMOJIAYH, K YUCITY LIMKIIOB JIPYTrOro JIBUKEHUS BO
BpeMsi pe3aHusl Ha3bIBAETCH. ...

e [nyOuHOI pezanus

e + Ilomauen

e (CKOpOCTBIO pe3aHus

e [Ipou3BoAMTENBHOCTHIO OOPAOOTKH
MHoroJie3BUHBIA HHCTPYMEHT, TPEIHA3HAYCHHBIN JIJI1 OKOHYATEIIbHONH 00pabOTKH OTBEPCTHIA, HA3bIB a-
eTcs. . ...

e MeTunkom

e + Passeprkon

e [IpoxomHbIM pe3riom

e (Caepiom

Pacrounsie pe3ibl npeaHa3sHaveHsbl 11 00paboTKH MMOBEPXHOCTEN
e + BHyTpeHHHX
e TopuoBbix
e  CIOXHBIX
o HapyxHbIX

OCHOBHBIMH HHCTPYMCHTAMH, UCIIOJIb3YCMBIMU ITPHU 06]38.60TK€ 3aroTOBOK Ha TOKAapHbIX CTaHKax, sABJIA-
IOTCA ...

e CBepia
® IIPOTSDKKH
o (pe3nl

e +pe3Ibl
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OCHOBHBIMU HHCTPYMEHTAMU, UCIIOJIb3YEMbIMU MPU HUTU(QOBAHUHY, SIBIISIFOTCH. . .
e [Iporsokku
o Dpesnl
e Pe3sunl
e + AOpa3uBHBIE KPYTH

CTyneHTy BblJ1aeTcsl MACCHB BONPOCOB II0 ONpe/ieJIeHHOH TeMe
Kpurepun onenku:

- OLIEHKAa «OTJIMYHO» BbICTABJIAETCS CTYAEHTY, JaBLIeMy MpaBHiIbHbIE OTBETHI OT 86 10 100%
U3 MaccHBa BOIIPOCOB.

- OLICHKA «XOPOII0» BbICTABJIAETCS CTYJEHTY, JaBIIEMy IIpaBUJIbHbIE OTBETHI OT 71 10 85% u3
MaccuBa BOIIPOCOB.

- OLIEHKA «Y/I0BJIETBOPUTEIbHO» BbICTABJISAETCS CTYAEHTY, aBIIEMY ITPaBUJIbHBIE OTBETHI OT
51 no 70% u3 maccuBa BOMPOCOB.

- OICHKA «HEYAOBJIETBOPUTEC/ILHO>» BBICTABJIACTCHA CTYACHTY, JaBIIEMY IPaBUJIBHBIC OTBCTbHI
MeHee 50% u3 MaccuBa BOIPOCOB.

CocraBuTtenb: mpenoaaBatenb Kadenpbl TEXHUIECKOW MEXaHMKH W KOHCTPYHUP OBAHUS
mamuH bepexnas M.11.

60



