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1 ITacopTt ¢goHIa OLIEHOYHBIX CPECTB
1o y4eOHOM JUCHUINVINHe MaTtepuanoBeieHue

KoHntposnmpyemsle pa3aensl

Konx koHTpOImpyemoi

HanmenoBanue

Non/mt | (Tembl) mpodhecCHOHATBLHOTO | KOMIIETEHIIMHU (WK €€
* OLICHOYHOT'O CPEJICTBA
MOAYJIS 4acTH)
Pa3zgen 1 TexnoJsiorust KoH-
CTPYKHMOHHBIX MATEPHAJIOB
OK 01.; OK 02.; OK | OueHka pe3ynbTaToB
1 Tema 1.1 JIuteitHoe npou3BoI- 03.; OK 04.; IIK BBITIOJTHEHUS TTpaKTHYe-
CTBO 1.1; 11K 1.2.; TIK CKHX paboT, TEeCT.
1.3.
OK 01.; OK 02.; OK | OueHka pe3ynbTaToB
) Tema 1.2 O6paboTka MeTaIIOB 03.; OK 04.; I[IK BBITIOJTHEHUS TTpaKTHYe-
JTaBJICHUEM 1.1;IIK 1.2.; TIIK CKHX paboT, TECT.
1.3.
OK 01.; OK 02.; OK | OueHka pe3ynbTaToB
3 Tewma 1.3 CBapouyHoe npous- 03.; OK 04.; IIK BBITIOJIHEHUS IIPaKTUYE-
BOJICTBO 1.1;IIK 1.2.; TIK CKHX paboT, TEeCT.
1.3.
OK 01.; OK 02.; OK | OueHnka pe3ynbTaToB
4 Tema 1.4 O6paboTka MeTaIOB 03.; OK 04.; IIK BBITIOJIHEHUS IIPaKTUYE-
pe3aHuem 1.1; IK 1.2.; TIK | ckux paboT, TecT.
1.3.
Pasnen 2 Ctpoenue u cBOIi-
CTBA MaTEPHAJIOB
OK 01.; OK 02.; OK | OueHnka pe3ynbTaToB
1 Tema 2.1 CtpoeHue u cBoiicTBa 03.; OK 04.; IIK BBITIOJIHEHUS IIPaKTUYE-
METAJIJIOB U CILJIABOB 1.1; 1K 1.2.; TIK | ckux pabot, Tect
1.3.
2 Tewma 2.2 CriaBbl Ha OCHOB OK01.; OK 02.; OK SLIIIHeHJI;SI P;;ZJLBT:‘;TO;{ -
}KZ eza' e 03 OK 04, IK 1.1, CKI/I)? agOT TGET )
. TK 1.2.; TIK 1.3. pabot, Tect.
Pasznen 3 KoncTpykunonsnbie
martepuajibl. TepMuueckas
o0padoTka
OK 01.; OK 02.; OK | OueHka pe3ynbTaToB
1 Tewma 3.1 JlerupoBanHble cTanu 03.; OK 04.; IIK BBITIOJIHEHUS TPAKTHYe-
Y CIUIaBbI [IBETHBIX METAJIJIOB 1.1; TIK 1.2; [IK | ckux pabor, Tect
1.3.
OK 01.; OK 02.; OK | OueHka pe3ynbTaToB
2 g§f§a3ﬁznzng;$§§f§§eO6pa_ 03.; OK 04.; IIK BBITTOJTHEHUS TTPAaKTHYe-
p 1.1;TIK 1.2,; IIK | ckux pabor, Tect
YIPOYHEHHUE CIIJIABOB 13
OK 01.; OK 02.; OK | Bompocs! k 3aueTy
3 03.; OK 04.; TIK

3auer ¢ OLEeHKOU

1.1,; IIK 1.2.; IIK
1.3.




2. 3a4eTHO-3K3aMeHAIlMOHHbIE MATEPHUAJIbI

2.1. IlepevyeHb 3K3aMeHANIMOHHBIX OMJIETOB

1. ATOMHO-KpPHUCTANIMYECKOE CTPOCHUE METAIIOB. THITBI KPUCTAINIMYECKUX PELIETOK.

2. JlepeBo 1 MaTepraIbl Ha €70 OCHOBE.

3. Beiueptute auarpammy coctosaus Fe-FesC, onpenenure 1o npaBuiy OTpe3KOB s
CIJIaBa KOHIIEHTpanuen yriepoaa 2,6% npu temneparype 1250 °C: npoluieHTHOe coepxa-
HUE yriiepoja B ¢azax, KOJTMYECTBEHHOE COOTHOIIEHUE (as3.

3. [Honumopduzm. [lonumopdHbie peBpanieHus xenesa.

4. Pe3uHa 1 pe3MHO-TEXHUUECKHUE U3JICIHUA.

5. Pacmmudpyiite mapku cruiaBoB: JI68; crans 08km; Cr.3mc.

6. JledekTbl KPUCTATUIUYECKOTO CTPOCHMS METAILJIOB.

7. Hemetannuueckue MaTepuabl. XapakTepUCTHKA U CBOIMCTBA IJIaCTMACC.

8. HaznaubTe pexxum HopManu3auuu cranen 30 u 85.

9. Kpucramnm3zamusa MmetamioB. CTpOEHUE CTAIBHOTO CIIMTKA.

10.
. 3apucyiiTe MUKPOCTPYKTYpY O€JI0T0 JOIBTEKTUYECKOTO YyTyHA.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

11

CBepJicHHE U pacCBEPJIMBaHNE 3arOTOBOK.

CrniocoObl U3MEpEHHs TBEPIOCTH METAILIOB.

®pesepoBanue. Pa3HOBUIHOCTH (pE3EPHBIX CTAHKOB.
Pacmugpyiite mapku cruiaBo: A30; ctans 30; Cr.3.

Crpoenue crutaBoB. CIiiaBbl — MEXaHUYECKUE CMECH.
O0paboTKa 3aroTOBOK Ha CTAHKAaX TOKAPHOM IPyIIIBL.
HasznaubTe pexuM oTxura craneit 25 u Y9A.

Crpoenue crnaBoB. CIutaBbl — TBEPJIBIE PACTBOPBI.

O0paboTka METaIIOB pe3aHUEM. DJIEMEHTHI PE3aHUS.
3apucyiite MUKPOCTPYKTYpY O€JIOTr0 3a3BTEKTUYECKOTO YYTYHA.
Crpoenue crnaBoB. CrijiaBbl —XUMUYECKUE COCTUHEHUSI.
JledeKThl CBapHBIX COCTUHEHU.

3apuUCyUTe MUKPOCTPYKTYPY JTOIBTEKTOMIHOU CTAJIH.

[Tpasuiio ¢a3 I'ud0ca.

CriocoObl KOHTAaKTHOM CBapKH.

3apuCyiTe MUKPOCTPYKTYPY IBTEKTOMIHOM CTaIH.

[IpaBuio oTpe3KoB.

CxemMa MHKXEKTOPHOM CBapOYHOU FOPENKHU.

Boeruepture nuarpammy coctosausi Fe-Fe;C, onummTe npeBpailieHus: U NoCTpOUTe

KPUBYIO OXJIaXKJIeHUs B uHTEepBaje temmeparyp ot 1600 no 0° C qis criaBa KOHLIEHTpa-
uueit yriepona 0,6%. [{ns 3Toro e crjiaBa onpeaeanuTe Mo NpaBuily OTPE3KOB IIPU TEMIIE-
patypel400° C: mporieHTHOE CoJiepKaHue yIiiepoia B pazax, KOJIMUYECTBEHHOE COOTHOIIIE-
Hue das.

30.

HUAX.

31.
32.

JI.c. cru1aBOB ¢ HEOTPAHMYEHHOW PACTBOPUMOCTBIO B KHUJKOM U TBEPJIOM COCTOSI-

I"a3oBas cBapka. O6opyI0BaHHE.
C mOMOIIIBIO TUarpaMMbl COCTOSTHHSI KEJI€30-IIEMEHTUT ONPEACIUTE TEMIIEPATY Py

HOpMAaJIM3AIlMHi, OT)KATA W 3aKaJKH I cTamu Y 12 U ONMUIIMTE CTPYKTYpPy M CBOWMCTBA
CTaJIU TIOCJI€ KaXXJI0TO BHUJIa TEPMHUUECKON 00pabOTKH.



33. JI.c. cIu1aBoOB € OTCYTCTBUEM PACTBOPUMOCTH B TBEPAOM COCTOSIHUH U C IBTEKTUKOM.

34. ABTomMaTruyecKas AyroBas cBapka IoJi cjaoeM (irroca.

35. Beiueptute auarpammy cocrosinusi Fe-FesC u onpenenute mo npaBuily OTPe3KOB
TS CIJIaBa KOHIIeHTparen yriepoja 1,6% npu remnepatypel250° C: mporieHTHOE cojiep-
KaHue yriaepojaa B (pazax, KOMUYECTBEHHOE COOTHOIICHHE (a3.

36. [I.c. crimaBoB C OTPAaHUYEHHOM PACTBOPUMOCTHIO B TBEPJIOM COCTOSIHUM U C IBTEK-
THKOM.

37. IlonyueHune Hepa3bEMHBIX COCIMHEHNI. BUAbI CBApHBIX IIBOB.

38. Pacumudpyiite mapku criaBos: P6MS; JI170; Cr.4.

39./1.c. craBoB, 00pa3yroMX XUMUYECKOE COSMHEHNE.

40. Knaccudukaims cnoco00B CBapKH.

41. Berueptute quarpammy coctosinus Fe-Fe;C, onummre npeBpanieHus U MocTponTe
KPUBYIO OXJIQXAEHUA B MHTEepBane temneparyp ot 1600 go 0° C nns crimaBa KOHIIEHTpa-
uueit yriepozaa 5,0%. {ist 3Toro e criaBa onpeaeauTe Mo NpaBuily OTPE3KOB IIPHU TeMIIe-
patypel200° C: mpouieHTHOE cojiepKaHue yriiepoa B (hazax, KOJMMYECTBEHHOE COOTHOIIIE-
Hue (as.

42. JI.c. ciaBoB C OrPAaHUYEHHON PACTBOPUMOCTBIO B TBEPAOM COCTOSIHUH U C TIEPH-
TEKTHUKOM.

43. DnexTpoayroBas cBapka. ObopyaoBaHuE.

44. 3apucyiTe MUKPOCTPYKTYPY AOIBTEKTOMIHOMN CTaJIH.

45. CBs3b MEXK]ly CBOMCTBAMH U TUIIOM JIMArPAMMBbI COCTOSIHUA 110 KypHaKoBy.

46. X0I0AHO-JIMCTOBAS IITAMIIOBKA.

47. Berueptute nquarpammy cocrosinus Fe-Fe;C, onummnre npeBpanieHus U MocTponTe
KPUBYIO OXJIaXKJ€HUs B uHTEpBajie temmepatyp ot 1600 mo 0° C qis criaBa KOHLIEHTpa-
uueit yruepozna 5,3%. [{ns 3Toro e criaBa OmnpeeauTe Mo NpaBuily OTPE3KOB IIPU TEMIIE-
patype 1200° C: nporieHTHOE coiepKaHue yrieposaa B pazax, KOJUIECTBEHHOE COOTHOIIIE-
Hue (as.

48. OCHOBHBIE BH]IbI TEPMHUECKON 00paOOTKH CTameil.

49. CBoOO/1Has KOBKA: OCHOBHBIE OMEPALMH, MPUMEHSEMbIE HHCTPYMEHTBI, 000pYA0-
BaHHE.

50. Pacumudpyiite mapku criaBoB: Y13A, 12XH3A, CU24.

51. Knaccugukanys 1 MapKUpOBKa JISTHPOBAHHBIX CTaJIEH.

52. CymHoCcTh 00b€MHOM 1ITaMIIOBKH. O0OpYIOBaHHE U MHCTPYMEHT, IPUMEHSEMbIE
py 0OBEMHOM IITAMITOBKE.

53. Pacimudpyite mapku craBoB: [IIX15, 30XT'CHA, BY 80.

54. Knaccudukaiys 1 MapKUPOBKa YTJIEPOIAUCTHIX CTaJICH.

55. Bonouenue. O60pyioBaHue 1151 BOJIOUCHHUSI.

56. Knaccudukaims u MapKUpOBKa JISTHPOBAHHBIX CTaJICH.

57. CymHOCTh 00beMHOM mITaMIioBKH. O0OpyI0BaHNE U MHCTPYMEHT, TPUMEHSEMBbIC
py 0OBEMHOM IITAMITOBKE.

58. Bonouenue. O60pyaoBaHue 1151 BOJOUCHHUS.

59. HazHaubTe pexxuM OKOHYATENbHON TEPMUYECKON 00paOOTKM HHCTPYMEHTA U3 CTAITU
Yo.

60. UyryHsbl: CTpyKTypa, CBOMCTBA U MAPKUPOBKA.

61. Capka. CymHOCTb U K1acCU(pUKAIMs OCHOBHBIX BUIOB CBAPKH.



62. Beruepture nquarpammy coctosgHusa Fe-Fe;C, onuinrte npeBpamieHusi 1 ToCTponTe
KPUBYIO OXJIaxKAeHUsl B uHTepBasie Temmneparyp ot 1600 go 0° C myd criaBa KOHUEHTpa-
uueit yriepozaa 0,7%. {ist 3Toro e criaBa onpeeauTe Mo NpaBuily OTPE3KOB MIPHU TeMIIe-
patypel450° C: npoiuieHTHOE cofiepkaHue yriepoa B ¢a3zax, KOJMYECTBEHHOE COOTHOIIIE-
Hue ¢as.

63. JlnarpaMMbl COCTOSTHUSI JKEJIE€30yTIEPOIUCTHIX CILJIABOB.

64. IlonsTre o cBapouHO# nyre u ee cBoricTBax. CriocoObl JIEKTPOAYTOBOM CBapKH.

65. HaznaubTe pexxuM TepMUUYECKON 00pabOTKHU MPY>KUH U3 cTaiu 85.

66. IHCTpyMEHTaIbHBIE JIETUPOBAHHBIEC CTAIIH.

67. IIpeccoBanue. Buapl npeccoBanus.

68. Pacimdpyiire mapku crapo: KU37-12, 5XT'M, All.

69. AJIOMUHHUIN U €T0 CIUIABBI.

70. Pyunas 351eKTpoyroBasi CBapka: CylHOCTh, 000pynoBaHue. Buibl cCBapHBIX coelu-
HEHUU U IIBOB.

71. HazHaubTe pexxuM TepMUYECKON 00paObOoTKH BanoB U3 ctaiu 40.

72. ImarpaMma COCTOSIHMSI IS CIIABOB, KOMIIOHEHTBI KOTOPBIX OIPaHUYEHHO PacTBO-
pUMBI B TBEPAOM COCTOSIHHU.

73. ABTOMaTHuecKas cBapka rnoj ciioeM ¢uroca: CyInHOCTh, 0COOCHHOCTH CBapKH, MpH-
MeHsieMoe 000pyJ0BaHuE.

74. Pacumdpyiite mapku cmiaBoB: Ct5I'nic, 40XH2MA, bpOILIC 5-5-5.

75. JlnarpaMma COCTOSIHUSA [l CIIJIaBOB, KOMIIOHEHTBI KOTOPBIX HEOTPAHUYEHHO PaCTBO-
PHUMBI B TBEPJOM COCTOSTHUM.

76. IIpokarka. [Ipogykuus mpokaTHOro MPOU3BOICTBA.

77. Pacumudpyiite mapku ciaBos: BU100, 40XH, bpAXKMi 10-3-1,5.

78. Jlnarpamma COCTOSIHUS IJIs1 CIUIABOB, KOMIIOHEHTBI KOTOPBIX HEPACTBOPUMBI B TBEP-
JIOM COCTOSIHUM. [IpaBuiio oTpe3Kos.

79. JIuThbe 1O BBIIIABISIEMBIM MOJIEIISM.

80. Ha3HaubTe pe:XUM OTKUTa U HOpManm3auuu Juis ctainu Y 10A.

81. Omxwur I pona.

82. JIuThe B KOKUJIb.

83. 3apucyiiTe MUKPOCTPYKTYPY IBTEKTUUYECKOTO OEJIOro UyryHa.

84. CTpoeHHEe METAUTMYECKHUX CIUIaBOB. OCHOBHBIE MOHATHUS O METAJUIMUECKUX CIUIaBaX:
CUCTEMBI, (pa3bl KOMIIOHEHTBI, TBEP/IbIE PACTBOPHI, XUMUYECKHE COETUHEHUS, MEXaHUYECKHE
CMECH.

85. I'azoBas cBapka. ObopyioBaHue.

86. HazHaubTe pexxuM OoTKHUTra crasieit 65 u 85.

87. Menp U ee CIIaBhl.

88. JIuTeiiHble CBOMCTBA CILIABOB.

89. Hcnonb3yst AuarpaMMy COCTOSIHMSI XKEJI€30-LIEMEHTHUT, YKaXKUTE TEMIEPATYPY 3a-
KaJIKU cTayid Y 13, onuimmTe npoucxo/suige B Mpoliecce 3aKalKy MpeBpalieHus U mojryva-
EMYIO CTPYKTYPY.

90. Tepmuueckast 00pabOTKa HMHCTPYMEHTA U3 YIIIEPOAUCTOMN CTaH.

91. CymHOCTh U CX€Mbl OCHOBHBIX METOI0B OOPA0OTKH METAIJIOB PE3aHUEM.

92 .Pacmudpyiite mapku cruiaBos: POMSKS, KU33-6, JIA 77-2.



Kpurepumn oneHku:

- OLICHKA «OTJIMYHO» BBICTABJIACTCH CTYAEHTY, €CJIM OH ITPAaBUJIbHO OTBETUJI HA BCE BOIIPOCHI U
peunt npaktudeckoe 3ananue Ne3. [Ipu oTBeTax Ha BOPOCHI IPOAEMOHCTPUPOBA BIaJACHUE MaTEPUATIOM
10 OCHOBHOW U JIOITOJIHUTEIBHON JIUTEPATYPE.

- OLICHKAa «XOPOIL0» BBICTABJIACTCH CTYAEHTY, €CJIM OH IPABUJIBHO OTBETHJI HA OJUH BOIPOC U
pewna npaktuaeckoe 3ananue Ne3. [Ipu orBeTax Ha BOIPOCHI MPOIEMOHCTPUPOBAI BiIaIEHUE MaTEPUATIOM
110 OCHOBHOM JIUTEPATYPE.

- OLICHKA «YIO0BJICTBOPHUTEIbHO0)» BbICTABJIACTCH CTYACHTY, €CJIM OH ITPABWIHLHO OTBETUJI HA JBA
TEOPETUYECKUX BOMPOCA, HO HE PEIINII TpaKTuyecKoe 3aaanne Ne3.

- OLICHKA «HEYIO0BJIETBOPHUTEIbHO0» BbICTABJISACTCH CTYACHTY, €CJU OH JIAJI HEMOJHbIE OTBETHI
Ha TEOPETUYECKHE BOIPOCHI U HE pelini npakrudeckoe 3aaanue Ne3. [Ipu orBeTax Ha BOIPOC NPOAEMOH-
CTPUPOBAJ BJIaJCHUE MATEPHUAIIOM 10 OCHOBHOM U JIOIIOJIHUTEIIBHOM JIUTEPAType.

2.2 IlepeyeHb BONPOCOB /ISl OLEHKH Pe3yJIbTATOB BbINOJIHEHUS
NMPAKTHYECKUX padoT

BOl'[pOCbI AJIA 3aIHUTHI MPAKTUHYECCKUX paﬁoT

10 JUCHUIUIMHE MaTepHuaioBe/IcHUE
(HaMMeHOBaHHUE AUCIUILIHBI )

Paznen 1 TexHo10rust KOHCTPYKIMOHHBIX MATEPHAJIOB

Tema 1.1 JluteitHoe NpOU3BOICTBO

1. B yem 3akirogaercs CyIHOCTb JUTEMHOIO IPOU3BOCTBA, U KAKOBO €0 3HaUeHHe?

2. Kakumu cBoiicTBaMu JJOJKHBI 00J1a1aTh METAJUIbI M CILIABbl, IPUMEHSIEMbIE /ISl IPOM3BOJICTBA
OTJIUBOK?

3. VI3 kakux MaTepuajioB U3roTaBIMBAIOT JIUTEHHbIE (POPMBI?

4. U3 xakux onepauuil COCTOMT MPOU3BOJICTBO OTIMBOK?

5. Kak ycTpoena Barpanka?

6. Ilepeuniciute BO3MOXKHBIE 1€(DEKTHI OTIMBOK, 00BSICHUTE IPUUYUHBI BOSHUKHOBEHHUS AEPEKTOB U
CHOCOOBI UX MPEIYIPEkKACHUS U UCIIPABICHUS.

7. PacckaxuTe 0 MpOM3BOACTBE OTJIMBOK B METAIINYECKUX (hopMax.

8. KakoBbI npenmy1ecTBa 3Toro crnocoba?

9. Uto Takoe neHTpobexHoe nuThe? s kakux crnoco0oB MPUMEHSIOT 1aHHbIH c110co6?

10. Yro Takoe npeunsnoHHoe TuThe? Kak u A1 Kakux 1eei ero BBIMOTHSIOT?

11. Pacckaxkute 0 MOITYYEHUHU OTJIMBOK C MTOMOIIIBIO 000JI0UKOBBIX (OPM.

12. B yem 3akitoyaeTcsi IPUHLUI MOJyYEHUs JUThs TI0 BBIIUIABIIAEMbIM MojensiM? Kak 3ToT npo-
LIECC BBIIIOJIHAETCS?

Tema 1.2 O6paboTka METaNIOB JaBJICHUEM

1. CymHocTh ¥ BUJbI 00paOOTKN METAJIOB JaBICHUEM.

2. B uem paznuune Mexay ynpyroi u niaactuyeckoit nedpopmanmeit?

3. Kak n3MeHSI0TCs CTPYKTYypa M CBOWCTBA METAJUIOB B PE3yJIbTaTe XOJIOAHOM 00paboTKH J1aBiie-
HueM?

4. Ot xakux (paKTOPOB 3aBUCUT CKOPOCTh HAarpeBa MeTalia moJi 00paboTKy JaBieHUueM?

5. Kakue neun u s35eKTpoHarpeBaTesbHble YCTPOICTBA MPUMEHSIFOTCS ITPH ropsiueit 00paboTke naB-
JeHueM?

6. B ueM 3akiro4aeTcsi CynHOCTh Mpolecca npokarta Merasia’?

7. HazHaueHue 1 BUJbl IPOKATHBIX BAJIKOB.

8. Ilo kakuM npr3HAKaM U Kak KiIacCU(PUIHUPYIOTCS MPOKATHBIE CTaHbI?

9. YTo oTHOCHTCS K IPOAYKIIMH IPOKATHOI'O IPOM3BOJCTBA?

10. Yto Takoe BoIOYEHNE, KAK OHO BBIMOJIHSIETCS?



11. YUrto Ha3bIBaeTCs MPECCOBAHMEM U KAKMMHU METOJIAMH OHO OCYIIECTBIISCTCS?

12. Kakue cymecTByrOT KOBOYHBIE OIEPAlMU U B YEM UX CYLIHOCTbH?

13. Uto Ha3biBaeTCsl mTaMnoBKoi? Ha kakue BUbI OHA MoJipa3aeisiercs?

14. B yem npenmyecTBa 00beMHO# mramnoBku? Iloyemy oHa He HAXOIUT NPUMEHEHHUE B €H-
HUYHOM IIPOU3BOICTBE?

15. Kakue cymecTByroT Onepanuy X0J0JHOW ITaMIIOBKU? B uemM ux cylHocTh 1 Ha3HadeHue?
16. Yem oTnmuaercs pabota MojI0Ta OT mpecca?

Tema 1.3 CBapouHO€ TPOU3BOJICTBO

. Kakoe 3HaueHue umeer cBapka B TEXHUKE?

. UTo nmoHumaeTcs 1oj CBapHbIM COEIMHEHUEM U 110l CBAPHBIM IIIBOM?

. 1o kakuM OCHOBHBIM NPU3HAKAM CBapKa KJIacCUPUIUPYETCs?

. Uto npeacraBisieT co0oit aneKkTpruyeckas ayra?

. Kakue uctouHuku Toka NpuMEHSIOTCA MIPHU TyrOBOW cBapke?

. Kakue a1exTposl IpUMEHsI0TCS IIPHU 1yTOBOM CBapKe U s yero?

. Kak BBIOMpAIOT peKUM PydHOUH AYTOBOM CBapKU?

. B ueM cymHocTh mporecca aBToMaTHYecKoi cBapku o quirocom?

9. Kakue npoiiecchl NPOTEKAIOT MPH 3JIEKTPOILILIAKOBOM CBapKe?

10. B uem cymHoCTb npo1iecca, JOCTOMHCTBA U 00J1aCTh MPUMEHEHHUS! OCHOBHBIX CIIOCOOOB 1yrOBOI
CBapKH B CpeJie 3alIUTHBIX Ta30B?

11. Ha xakom mpUHIIMIIE OCHOBaHA KOHTAKTHAs AJIEKTpOCBapka?

12. B yem CymHOCTb Ipoliecca U BUJIOB CTBIKOBOI CBapKu?

13. B ueM paznuuue Mex1y poJMKOBON U TOUEYHON CBApKOM?

14. Kakue roproune ra3sl IPUMEHSIFOTCS 715l Ta30BOI CBapKH U UX Ha3HauYeHUE?

15. Kakue ObIBatOT BU/IbI AllETHIICHOKUCIOPOIHOTO TIIIaMEHU ?

16. Kakoe o6opynoBaHue puMeHsIeTCs IPU ra30BOil cBapke?

17. Kakue cymecTByIOT ClIOCOOBI CBApKH CEPOro yyryHa?

18. OcoOeHHOCTH CBApKH IIBETHBIX METAJLIOB.

19. Kakue cy1miecTByOT HOBbIE METO/bI CBAPKH?

20. Kakue 6b1BatOT fe(heKThI CBAPHBIX COCTUHEHUI U CITIOCOOBI KOHTPOJISI KAUeCTBA CBApKU?
Tema 1.4 O0paboTKa METAIJIOB pe3aHUEM

. B ueM cymHocTb 00paboTKM MeTaIoB pe3aHuem?

. Kakumu cniocobamu MOKHO 13 3arOTOBKH MOJTYYUTh HYKHYIO J€Talb?

. CoueTaHue Kakux JBM)KEHUI 0OecreunBaeT OCyIIeCTBICHUE Mpoliecca pe3aHus?
. Kakue sBnsroTCsS OCHOBHBIMH METOZaMU 00paOOTKH JAaBICHUEM?

. I3 xakux yacTei 1 3JIEeMEHTOB COCTOUT TOKAPHBIH pe3en?

. Uro siBiIsleTcs reoMeTpUYECKUMHU TapaMeTpaMy PexyIled YacTh TOKapHOro pesna?
. Uro siBNIsieTCA MapaMeTpaMu pexxuma pe3aHusi?

. Kakue cymiecTByIOT TUIIBI CTPYKKHU?

9. Kak onpenenuTs cuia U CKOPOCTh pe3aHus MpU ToueHue?

10. Kakue MaTepuany NpUMEHSIOTCS AJI1 U3TOTOBJICHUSI PEXYIIMX HHCTPYMEHTOB?
11. Kak xiaccupuuupyroT METaIJIOPEKyIUe CTAaHKU?

Paznen 2 CtpoeHue 1 CBOHCTBAa MaTepuaIoB

Tema 2.1 CtpoeHune u CBONMCTBAa METAJIJIOB U CILIABOB

. Kakue marepuaibl OTHOCATCS K KOHCTPYKIIMOHHBIM?

. Uto Takoe sneMeHTapHasi KpUCTaJNIMYecKas pemierka’?

. Kakue tumnel kpucTammyeckux pemeTok Harnboiee XapakTepHbI 7151 METaJlII0B?

. KakoBbI xapakTepHble CBOIICTBA METAJVIOB U YEM OHM OINPEAEIISIOTCS?

. Kakue cBoiiCcTBa OTHOCATCS] K MEXAHUYECKHUM ?

. Kakue cBoiicTBa oTHOCATCA K (hrznyeckum?

. Kakue cBolicTBa OTHOCSTCS K XUMUYECKHAM?

. Kakue cBoiicTBa OTHOCSTCSI K TEXHOJIOTUYECKUM?

. Kaxue cBoiicTBa OTHOCSTCS K SKCIUTyaTallMOHHBIM?
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10. Yto Takoe TeminocTOMKOCTh?

11. Yro Takoe aHU30TpOIHUS?

12. Yro Takoe noauMopdusm (amutoTpornms)?

Tema 2.2 CrinaBbl Ha OCHOBE JK€JI€3a

1. Yro Takoe dhepput, ayCTCHUT, MIEPIUT, IEMEHTHUT | JISACOYPUT?

2. Kakue npeBpalieHus IPOUCXOIAT B CIUIaBaxX MpU Temneparypax Ai, Az, Az, A4, Acm?

3. TloctpouTts ¢ moMomnibio npasuia (a3 kpusyro oxiaxkaeHus s cranu ¢ 0,8%C u 115 yyryHa ¢
4,3%C.

4. KakoBbI CTPYKTYypa U CBOMCTBA TEXHUYECKOIO XKeJie3a, CTaId U 6esoro yyryHa?

5. Kak xiaccupuuupyoT 1o cTpykType CTaiu U Oenble YyTryHbI?

6. B xaxux yClIOBUAX BBIJICTAIOTCSA MEPBUYHBIN, BTOPUYHBIN TPETUYHBIN [IEMEHTHUT?

7. KakoBo crpoeHue jeaeOypuTa BhIllle U HIKE IBTEKTOMIHOW Temreparypsl 727°7

8. Kak BIMSIOT JIETUPYIOIIKE 3JIEMEHThI Ha TOJIOKEHUE KPUTUUECKUX TOUEK A1, A2, Az, A4, Acm?

9. Kakue nerupyromue 3JeMeHTHI SBIAI0TCA KapOuaoo0pa3yommmu?

10. Kakue nerupyroniue 3JIeMEHTBI CIOCOOCTBYIOT I'paduTH3aAMH?

11. . Kak knaccu(puuupyroT JerupOBaHHbIE CTAJIU IO CTPYKTYPE B PaBHOBECHOM COCTOSIHUN?

12. B ueM oTau4ue ceporo 4yryHa ot 6emnoro?

13. KakoBo cTpoeHue IBTEKTHKHU U IBTEKTOMIA B CEPOM U O€JIOM uyryHe?

14. Knaccudukanus 1 MapKupoBKa CepbIX YyTyHOB.

15. KakoBbI CTPYKTYpPBI CEPHIX YYyT'YHOB?

16. Kak nonmy4darot koBkuil uyryH? Ero crpoenue, cBoiicTBa 1 Ha3HaYCHUE.

17. Kak nosty4aroT BbICOKONIPOUYHBIN 4yyryH? Ero cTpoeHue, cBoiicTBa U Ha3HaYECHHUE.

18. B ueM paznuuue B CTPOCHUH KOBKOTO U MOJIU(DUIIMPOBAHHOTO YYTYHOB?

19. CpaBHUTE MEXaHUUYECKHE CBOICTBA CEPOro, KOBKOI'O U BBICOKOIIPOYHOI'O UYTI'YHOB.

Pa3nes 3 Koncrpykuunonnsie matepuaisbl. Tepmuyeckas oopadoTka

Tema 3.1 JlernpoBaHHbIE CTaJIU U CIUIABbI C 0COOBIMU CBOWCTBaAMHU

1. Pacumdpyiite xummdeckuid coctaB cramu mapok: 40, 20X, 50T, 30XI'CA, I'T3, LIX15,
18X2H4BA, 5XHM, X18K8MS5T.

2. Kak knaccu(uuupyroTcs JIeTHPOBAHHBIEC CTAN?

. Kak knaccuuimpyroTcsi KOHCTPYKIIMOHHBIE CTAJIM IO TEXHOJIOTUH TEPMUUYECKON 00paboTKH?
. Kakue TpeboBanus MpeIbsSBIASIOTCS K IEMEHTYEMbIM U3IeTHsIM?

. UeM 00OBsicHsI€TCS HA3HAUYEHUE MIpOLecca YIyqIlIeHUs U1 KOHCTPYKIIMOHHON cTayn?

. Tepmuueckast 00paboTKa yIydIlIaeMbIX CTaJeH.

. Kakue BbI 3HaeTe N3HOCOCTONKHE CTATH?

. KakoBbI 0cOOEHHOCTH MapTEHCUTOCTAPEIOIINX CTaJIeH?

. [IpuBeuTe mprMepsl MapoK BHICOKOTIPOYHOM CTaIM, Ha3HAYBTE PEXKUM 00paOOTKH.

10. KakoBbl TpeOOBaHuUs, IPEABABISIEMbIE K HEPYKABEIOIIUM CTaISIM?

11. B yeM CymHOCTb AJIEKTPOXUMHUUECKONU KOPPO3UH (OCHOBHI TEOPUH)?

12. Vkaxutre Mapku XpOMHCTBIX HEpKaBeoIMX craned. X cocraB, TepMmuyeckas oOpaloTka,
CBOMCTBA U Ha3HA4YCHHUE.

13. Vkaxure MapKku XpOMOHHUKENIEBBIX HeprkaBerolmx craiei. Mx cocra, Tepmuueckas odpa-
00TKa, CBOIMCTBA U Ha3HAUYEHUE.

14. KakoBbl 0COOEHHOCTH M 00J1aCTH IPUMEHEHHUSI METANIOKEPAMHUECKUX CIUIaBOB?

15. Pacmdpyiite xumuueckuii coctaB ctainu Mmapok: ¥ 10, 9XC, X12, XBI', P18, P18®2, POM4KS,
6XB2C, X12BM.

16. Kak kiaccupuuupyroTcss HHCTPyMEHTaIIbHbIE CTaIn?

17. TpeboBanus, MpeIbsBIIEMbIE K CTAJISIM JUIS PEKYIET0 HHCTPYMEHTA.

18. [IpuBennTe MpuMepsl YIIEPOAUCTBIX U JETMPOBAHHBIX CTAJIEH, HCIIOJIb3YEMBIX IS PEXKYIIETO
UHCTPYMEHTA. YKaKUTE UX COCTaB, PEXKUM TEPMUUECKOI 00pabOTKH, CTPYKTYpY M CBOICTBA.

19. Ykaxure u pacundpyiiTe OCHOBHbIE MapKH ObICTPOPEXKYIIEH CTaH.

20. Kak nozapaszaesstoTcs mramnoBsle ctanu? TpeGoBaHus, MpeabABIseMbIe K IITAMIOBBIM CTAJISIM
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Uit 1eOpMUPOBAHUS METaljla B XOJIOJIHOM COCTOSIHUU M K CTalsIM — JJIsl 1e(OpMHUPOBAHUS Me-
TaJula B TOPSIYEM COCTOSIHUU.

21. Kakue cranu NpuMEeHSFOTCS JJIs IITAMIIOB XOJIOAHOW IITAMIOBKUA? Y KaXKUTE UX COCTAB, TEPMHU-
4eCKyl0 00paboTKy, CTPYKTYpY U CBOICTBA.

22. Kakue TpeOoBaHMs MPEIBABISAIOTCS K CTAISAM JUIsl H3MEPUTEILHOTO MHCTPYMEHTA? YKaKHTe
MapKH CTalli, UX COCTaB, TEPMHUYECKYIO0 00pabOTKY, CTPYKTYpy U CBOWCTBA.

1. CBoiicTBa ¥ MPUMEHEHUE ATTFOMUHMUSI.

2. Kak knaccu(uuupyroTcs alfOMUHUEBBIC CTIABbI?

3. B yem cymHoCTh mporecca crapeHusi?

4. Kakue cruiaBbl yIpOUYHSIOT HAarapTOBKOW?

5. Kakue Bbl 3HaeTe JUTEHHBIC alfOMUHUEBBIE ciuiaBbl? [IpuBenuTe mMapku, coctaB, 00padOTKYy,
CBOMCTBA.

6. Kak u 11 yero npon3BoauTcs Moau(puinpoBaHue CUITyMuHa?

7. Kak BIusIOT mpuMecH Ha CBOMCTBA YUCTON Meau?

8. Kak xnmaccuunupyroTcss MeTHbIE CTUIaBbI?

9. Kakue crimaBbl OTHOCAT K JaTyHsIM? VX MapKUpOBKa U COCTaB.

10. IlpuBenuTe HECKOIBKO MPUMEPOB JIATYHEH C yKa3aHHMEM HX COCTaBa, CTPYKTYpbI, CBOMCTB U
Ha3HAYCHHUS.

11. Kakue crutaBel OTHOCAT K OpoH3am? MX MapKupoBKa M COCTaB.

12. YkaxuTe CTpOCHHUE, CBOMCTBA M HA3HAYCHUE PA3IMYHBIX OPOH3.

13. Kakoii TepMuueckoii 00paboTke moaBepraercsi OeppuiaueBas Oponsa?

14. YxaxxuTe Ha3HAYEHHE U CBOMCTBA CIJIABOB HA OCHOBE IIMHKA.

15. KakoBsl TpeGoBaHuMsl, MpeIbsABIsEMbIe K aHTU(PPUKIIMOHHBIM cIutaBam? OxapakTepu3yire oco-
OEHHOCTH UX CTPYKTYPBHI.

16. Ykaxure coctaB, CBOICTBa U 00JaCTH IPUMEHEHHSI CIIJIABOB HA OCHOBE 0JIOBA.

17. Ykaxute cocTaB, CBONCTBA U 00JIaCTH MPUMEHEHUS CIIJIABOB Ha OCHOBE CBUHIIA.

Tema 3.2 Tepmuueckast 00pabOTKa ¥ MOBEPXHOCTHOE YIIPOYHEHHE CIIJIABOB

1. Mexanu3m 00pa30BaHus ayCTCHUTA IPU HArPEBE CTAIIH.

2. KakoBbI MeXaHHU3M U TeMIepaTypHbIe pallOHbl 00pa30BaHUs CTPYKTYp MEPIUTHOrO TUIa (IIep-
JMTa, COPOUTA, TPOCTUTA) U OcitHUTA?

3. B yem pa3HuIia Mex1y MepiauToM, COpOUTOM U TPOCTUTOM?

4. Yto Takoe MapTEeHCUT U B YEM CYIIIHOCTb U OCOOEHHOCTH MapTEHCUTHOIO IIPEBPAICHUS?

5. Yrto Takoe KpUTUYECKass CKOPOCTh 3aKaJIKU?

6. B ueM cymHoOCTb npeBparieHnit, MpOUCXOIAIUX MPU OTIyCKe?

7. UTto Takoe KoaryJsilusa U KaK U3MEHSIETCSl CTPYKTYpa U CBOMCTBA CTaIM B CBSI3U C KOAryJsiluen
KapOUIHOM (a3bl IpH OTIYyCKe?

8. UeM OTIIMYAIOTCS CTPYKTYPBI TPOCTUTA, COPOUTA U IEPIUTA OTITYCKA OT OJJHOUMEHHBIX CTPYKTYD,
00pa3yomuxcs MpHU pacrajie MepeoxXIakIeHHOT0 ayCTeHUuTa?

9. KakoBo npakTuyeckoe 3Ha4eHuEe TEPMOKMHETUUECKUX AUarpamm?

10. Kak BAUSIIOT JETUPYIONIKE AJI€MEHThI HA MAPTEHCUTHOE TIPeBpalieHue?

11. Kak BAUSIOT JErUpyIOLINE 3IEMEHTHI Ha IEPIUTHOE MTPEBPAIICHUE?

12. Kak BIUSIOT JIETUPYIOLIUE 3JIEMEHTHI Ha NpEBpallleHue Npu oTIycke?

13. B ueM CyIHOCTD SIBJIEHUS OTITYCKHOM XPYIIKOCTH?

14. Kak MOKHO yCTPaHHUTh OTIIYCKHYIO XPYIIKOCTb BTOPOro pozaa?

15. IlpuBeauTe onpeneraeHusl OCHOBHBIX MPOIIECCOB TEPMHUUECKON 00pabOTKU: OTKUTa, HOpMaJH-
3alliU U 3aKaJIKU.

16. Kakue BaM M3BECTHBI pa3HOBUAHOCTHU MPOLIECCA OTXKUTA U JIJIs1 YETO OHU MPUMEHSIOTCS ?

17. KakoBa npupojia ¢pa30BbIX U TEPMUUECKUX HAPSKEHUIN?

18. Kakue BaM M3BECTHBI pa3HOBUAHOCTHU 3aKaJKU U B KAKUX CIIy4asiX OHU MPUMEHSAIOTCS?

19. Kakue Buapl 1 IpUYUHBI Opaka MpH 3aKaike?

20. Kakue BaM U3BECTHBI TPYIIIHI OXJIAXKAAIOMIUX CPEll U KAKOBBI KX OCOOCHHOCTH?

21. Ot yero 3aBUCUT MPOKAIUBAEMOCTh CTAJIH U B YEM €€ TEXHOJIOTMYECKOe 3HaUeHHe?



22. Kakue BaM U3BECTHBI TEXHOJOTUUYECKHE TPUEMbI YMEHBIIICHUS iehopMaIiuy Ipu TEPMUIECKOM
obpaboTke?

23. Jly1s1 yero u Kak MpoBOIUTCS 00paboTKa Xo0a0M?

24. Kak u3MEHAI0TCS CKOPOCTh M TEMIIEpATypa HarpeBa U3ejnii U3 JIESTMPOBAaHHOW CTaJIU IO CPaB-
HEHUIO C YIJIEPOJUCTON?

25. B ueM CymHOCTh U OCOOCHHOCTH TEPMOMEXaHUIECKOH 00paboTKn?

26. Kak BiuseT MOBEpXHOCTHAS 3aKaJiKa Ha AKCIUTY TALIMOHHBIE XapaKTEPUCTUKU U3IECTUI?

27. Kak perynupyercs TTyOWHa 3aKaJIEHHOTO CJI0sI TPH 00pabOTKe TOKaMU BBICOKOHM Y4acTOTHI?

28. KakoBa CyHIHOCTh M Ha3HAuU€HHUE IUArpaMM JOMYCTUMBIX U MPEUMYIIECTBEHHBIX PEKHMOB
HarpeBa Mo/l 3aKajiKy TOKaMH BBICOKOM 4acTOThI?

29. KakoBbI NpeMMyIIECTBA MOBEPXHOCTHON MHAYKIIMOHHOW 3aKaJIKN?

30. Xumu3M nporiecca a30TUPOBAHUS.

31. Xumu3m mpoiiecca HeMEeHTaI1H.

32. Ha3zHaueHue U pexXuM TepMUIECKON 00pabOTKH MOCTE [IEMEHTAIUH.

33. Yem OTIIMYAKOTCS PEKUMBI [IEMEHTALIMHU JIETUPOBAHHOM CTANId U YIJIEPOAUCTON?

34. KakoBbI CBOWCTBA LIEMEHTUPOBAHHBIX U @30TUPOBAHHBIX U3/ICITHI?

35. JInst xakux menei 1 Kak IpOU3BOJUTCS HUTPOLEMEHTALIHS?

Kpurepun oneHku:

- OLIEHKA «OTJMYHO0» BHICTABJISETCS CTYAEHTY, €CJIM OTUYET 110 IPAKTHYECKON paboTe BBIOIHECH
MOJIHOCTBIO, BCE TEXHUYECKUE U3MEPEHHS U CTaTHCTUYecKas 00paboTka pe3ybTaToB U3MEPEHHS BBIMOJ-
HEHBI BEPHO, CTYACHT JaeT pa3BEPHYTHIE OTBETHI Ha 80% KOHTPOJILHBIX BOIPOCOB, TPUBEJACHHBIX B pado-
4yel TeTpau.

- OLIEHKA «XOPOII0» BBICTABJISAETCH CTYAEHTY, €CJIH OTUET I10 MPAKTUUYECKOW pabOTe BHITIOJIHEH
MOJIHOCTHIO, BCE TEXHUYECKUE U3MEPEHHS U CTaTHCTUYecKas 00paboTKa pe3ynbTaToB U3MEPEHHS BBIMOJ-
HEHBI BEPHO, CTYACHT JaeT pa3BEPHYTHIE OTBETHI HA 60% KOHTPOJILHBIX BOIPOCOB, PUBEJACHHBIX B pado-
4yel TeTpau.

- OLIEHKA «YJAO0BJICTBOPUTEJIbHO» BbICTABJISACTCH CTYAECHTY, €CJIM OTYET IO MPAKTUYECKOW pa-
00Te BBIMOJIHEH MOJHOCTHIO, BCE TEXHUYECKUE U3MEPEHUS U CTaTUCTHYECKas 00paboTKa pe3ynbTaToB U3-
MEpEHUs BBIMOJIHEHBI BEPHO, CTYACHT JaeT KpaTkue oTBeThl Ha 50% KOHTPOIBHBIX BOIMPOCOB, IPUBEICH-
HBIX B paboueil TeTpau.

- OLICHKA «HEY/0BJIETBOPUTEIbHO0» BbICTABJISIETCHA CTYACHTY, €CJIM OTYET MO MPAKTUYECKOM pa-
00Te BBITIOJHEH YaCTHYHO, TEXHUYECKUE U3MEPEHUS U CTaTUCTUYecKas 00paboTka pe3yIbTaToB U3MeEpe-
HUS BBITIOJIHEHBI C OIITMOKAMU, CTYJIEHT 3aTPYIHAETCA JaTh KpaTKue oTBeThl Ha 50% KOHTPOJIBHBIX BOIIPO-
COB, MIPUBEICHHBIX B pabouell TeTpau.

2.3 ®oHa TEeCTOBBIX 3aJaHUN

TecToBbIC 3a1aHUA

o IUCHUTIINHEe MaTtepHanoBelieHue
(HauMEHOBaHUE AUCLUILIHHBI)

Tema: CTpykTypa MaTepnana
Koopaunnarmmonnoe uncino OLK kpucTaminyeckoil pemeTky paBHo. ..
+8;
6;
12;
4.
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Bemectsa ¢ CBSI3bIO (-IMU) MOTYT 00pa30BBIBaTh MOJIEKYJISIPHYIO KPUCTAITTMYECKYIO PEILIETKY,
c CBS3bI0 (-IMH) - HEMOJIEKYJISIPHYIO.
e + KOBaJICHTHOI; HOHHON U METaJUINYECKOI;
e METaJNIMYECKOM; MOHHOM ¥ KOBAJICHTHOM!;
® JOHHOMH; KOBAJICHTHOU M METaJJIMYECKOM;
¢ HOHHOHW M KOBAJICHTHOM; METaJIJINYECKOM.
JluneitapIMU 1eeKTaMU KPUCTATTMYECKOTO CTPOCHUS SBIISIOTCS ...
® +JMCJIOKAILIUHU,;
® BaKaHCHH;
® TpaHUIIbI 3€PEH;
TPELIUHBI.
OCHOBHOE OTJIMYNE KPUCTAIUTHUECKON CTPYKTYPBI OT aMOP(PHOH 3aKITFOYACTCS B ...
® aHM3O0TPOITUU CBOMCTB aMOP(HBIX MaTEPHATIOB;
e + HaJIM4MU B KpUCTAJJIaX JAJIbHErO NOPSAIKA B PACIIONOKEHUH FIEMEHTOB CTPYKTYPHI;
® McHEe YNOPSA0UYEHHOM PACIIOI0KEHUH 3JIEMEHTOB B KPUCTAJUIMUECKUX CTPYKTYpPaAX;
® TOM, YTO KPUCTAJUIMYECKHE TEJIa BCET/1a UMEIOT MPABIIIBHYIO BHEITHIOI (pOpMY.
CBOHCTBO, 3aKJTIOYAIOIIEECs B CIOCOOHOCTH BEIIECTBA CYIIECTBOBATH B PA3IMYHBIX KPUCTAIIMYECKUX MO~
(buKanysx, Ha3bpIBACTCA ...
® u30Mepuen
® AHMU30TpONHUEH
¢ + MOMUMOPPU3MOM
e u3oMOppuU3IMOM
XapakTepucTuKa KPUCTALUIMYECKON PEIIETKH, ONPEACIISIONIas YMCIO YacTHIl (AaTOMOB, MOJIEKYJI MJIM HOHOB),
HaxOoJAIIMUXCS HA HAMMEHbILIEM PAaBHOM PACCTOSHUM OT JAHHOW YacCTHUIIbl, HA3bIBACTCH ...
¢  K03h(OUIMEHTOM KOMIIAaKTHOCTH
MIEPUOJIOM PEIIETKH
WHJIEKCOM IIJIOCKOCTH
+ KOOpAMHAIMOHHBIM YUCIIOM
J171s1 BeeCTB ¢ METAINTIMYECKON KPUCTATUIMUECKOU PEIIETKON XapaKTEepPHHI ...
WOHHBIN TUI XUMUYECKOW CBSI3U, BHICOKAs MJIOTHOCTh
XPYIIKOCTb, BBICOKHE TEMIIEPATyPhl TIABICHUS
+ IJIaCTUYHOCTb, BBICOKASI 3JIEKTPOIPOBOIHOCTh
® HHU3Kas TEIUIONPOBOJHOCTD, BHICOKAs AJIACTUYHOCTh
TodeunbiMu 1ePeKTaMU KPUCTALTUYECKON PEIIETKH SBISIOTCS ...
® TpaHUIIBI 3epeH, Ne(PEKTH YIIaKOBKU
® TIOpBI, TPEUIUHBI
® KpaeBbl€ U BUHTOBBIEC IUCIOKALIUU
e +BAKAaHCUU, MEXKY3EIbHBIE ATOMBI
HedexT, npeacTaBisonuil OO0 NCKaKEHNE KPUCTATNIMYECKON PEeIIeTKU BJI0JIb Kpasi JIMLIHEH 1outy-
MJIOCKOCTH HAa3bIBAETCHA. . ...
BAaKaHCUEHN
MajoyIJIOBOM I'PaHULIEH
ne(eKTOM YIaKOBKH
e +KpaeBOU JecioKanuen
Jlnst BemiecTBa ¢ METAINTMYECKON KPUCTAJUTMUYECKOM PEIIETKON XapaKTEepPHHI. . ..
XpynKOCTb, BEICOKME TEMIIEPATYPHI IJIABJICHUS
WoHHBII THI XUMUYECKOU CBSI3U, BHICOKAS IJIOTHOCTHIO
+1111acTUYHOCTB, BBICOKAs AJIEKTPOIPOBOIHOCTh
Hu3zkast TemnonpoBOJHOCTb, BBICOKAS 3TACTUYHOCTD
AHuzoTponueil cBoHCTB 001a1a10T ...
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J amMop(QHbIe MaTepHaIIbI

L +MOHOKPHCTAJIIIBI
J MOJINKPUCTAIIINYECKHE BELIECTBA
. (dheppoMarHeTuKu

XapakTepHOH 0COOCHHOCTHIO KPUCTAJUIMYECKHUX BEILIECTB SBISIETCA. . .
e Bricokas 351eKTpONPOBOIHOCTD
e OrcyTCTBHE ITOCTOSIHHOM TeMIIEpaTyphl IIABIEHUS (KpUCTAIIM3ALININ)
e [lmacTUYHOCTH, KOBKOCTH
e +Hanuuue nanbHEro nopska B pacoa0KEHUU YaCTHL]

KoopauHaioHHOE YMCII0 KpUCTAUIMYECKOM PEIIETKH, SIEMEHTapHasl s;ueiika KOTOPO Ipe/icTaBiIeHa Ha

PUCYHKE, COCTABJIACT ...

o 12
e +8
= . 4
i 5 c P
e 6
Jyist aMmOop(hHOTO COCTOSIHVSI BEIIECTBA XapaKkTepHa (-HO) ...
® HAJIMYKE MMOCTOSIHHOM TeMIIepaTyphbl KPUCTAIIU3AIIUN
® BBICOKAs JIEKTPOIPOBOJIHOCTH
e +OTCYTCTBHE JIaJIbHETrO MOPSAKA B PACTIOIOKEHUHU YaCTHUII
® AHU3OTPOIHS CBOWCTB
I'panunel 3epeH oTHOCATCA K nedeKTaM KPUCTAJUTMUECKOM pereTku
e Toueunsim
e +IloBEpXHOCTHBIM
e JIuHEWHBIM
e (OObEeMHBIM

[Ipu noBeIlLIEHUH TEMIIEPATypPbl PABHOBECHAS! KOHLIEHTPALIUS BAKAHCHUH. ..
HN3MmeHseTcss HEMOHOTOHHO

YMeHbIaeTcs

He mensercs

+VBennuuBaeTcs

Tema: IlimacTuyeckas neopmManus 1 MeXaHHYeCKHUe CBOMCTBA MeTaLJIOB
3aBUCUMOCTh MEXaHUYECKUX CBOMCTB METajla OT CTEIEHHU Ile(l)OpMaIII/II/I HUMECT BUJ ...

+ o
Oe. O
Oy
8,
KC oy
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Oa

Oy

KC

Ce.
Oy,
KC 3 Sy

ke KC

Ha npuBenenHom rpaduke 3aBUCUMOCTH TIpeieia TeKY4eCTH OT OT IUIOTHOCTH JTUCTIOKAIMHA P Y4acTOK 2
COOTBETCTBYET IIPOYHOCTH. ..

0’,1

TEXHUYECKU YUCTHIX METAIJIOB;
YIPOYHEHHBIX METAIJIOB;

+ «yCOBY»;

TEOPETUUYECKO.

Ha pucynke noka3ana cxema u3MepeHust TBEPAOCTH 110 METOLY ...

P JH’JP' i P

J
770

bpunenns;
+ PokBena;
Bukkepca;
[opa.

WNuaeHTopoM npu U3MepeHUH TBEPJOCTU IO METOly bpuHeis ciayxurT ...

+ CcTanpHOM IIAPUK;
anMasHas MpamMuIa;
aJIMa3HbIN KOHYC;
CTaJIbHOW KOHYC.

[Iporniecc NOBBIIEHUS CTPYKTYPHOI'O COBEPLICHCTBA METaIa, 1€(OPMUPOBAHHOTO B XOJIOTHOM COCTOSIHUH, B
pe3ybTaTe YMEHbIIEHHS INIOTHOCTHU J1e(hEeKTOB KPUCTAITUIECKOTO CTPOCHHUS (TOUCUHBIX, TUHEHHBIX, TTOBEPX-
HOCTHBIX, 00EMHBIX ) Ha3bIBACTCH ...

+ BO3BpaToOM;
HaKJIEIIOM;
OTIBIXOM;
PEKpUCTAIUIN3ALUCH.

[Ipouecc popmupoBanus cy03epeH, pa3eleHHbIX MaJIOYTJI0OBBIMU TPaHHUIIAMHU, B ITpoLiecce Harpesa Jedop-
MHPOBAHHOTO METaJlJIa Ha3bIBAETCH. . .

13



® HAKJEIOM
e + [IOJUTOHU3ALIMEN
® BO3BpPaTOM
® pEKpUCTAUIM3ALUCH

Ha npuBenenHon nuarpamme pacTsKeHHUs TOUKa B cOOTBETCTBYeT. ..

e [peleily yIupyrocrtu
® pa3pyILICHUIO

® [peleily TEKY4ECTH

e +mpeneny NpOYHOCTH

Harpyaxa P, x2c (H)

o (I 1 . 18 55
- Alecs e

ITpu npoBeneHuN pekpucTauIM3auuu 1e(OpMUPOBAHHOTO METaJljIa IIOTHOCTh JUCIOKAIUK B HEM. ..

e He usmensercs

e (CHauaja yMEHbIIAETCS, IOTOM YBEIMYHUBAETCS

e YBeIMYMBACTCSH

e -+ VMmeHnbmaercs
[Ipu Haxisiene B mpouecce X0JIOAHOM IIaCTHUECKON AeopMaliui MPOUCXOIUT. ..

e CHIKEHUE IPOYHOCTH U YBEJIIMYEHUE YAAPHOU BSI3KOCTH

e VYBenu4eHHE IPOYHOCTH U YAAPHOU BI3KOCTH

e +YBenu4yeHHE IPOYHOCTHU, CHUJKEHUE YIApPHOH BA3KOCTH

e YMeHpUIEHUE IPOYHOCTH U YAAPHON BA3KOCTH
IToBpIIIEHNE IPOYHOCTH U YMEHBIIEHHUE INIACTUYHOCTH METAJlJIa B PE3yJIbTaTe HU3KOTEMIIEPATYPHON
TUTACTHYECKOM JieOopMaIiui Ha3bIBACTCs

e +Haxnenom

e VYiydlieHueMm

e Bo3sspatom

e [lonuronusamnuein
VYnpouHeHHe MeTajuIa B Mpoliecce MIaCTUIECKOM qedopmannu (Hakien) oObsCHAETCH. . ..

e XHMMHUYECKMMU NPEBPAIICHUSIMH B METAILIIE

e (OOpazoBaHUEM IIEMEHTHUTA

e +YBenu4yeHHeM yHciia 1ePEeKTOB KpUCTANINYECKOTO CTPOEHUS

e VYMeHbUICHHEM YHuCIIa AePEKTOB KPUCTATUINYECKOTO CTPOEHUS

Ha pucynke Touka 1 cOOTBETCTBYET MPOYHOCTH ...

&,, Mm
13000

® TEXHUUYECKU YHCTHIX METAJIJIOB
® (YCOB»

e +Teopernueckoit

® YIIPOYHEHHBIX METAIIJIOB

a0

XoJ0aHas MmIacTUUeCKas I[e(l)OpMaL[I/IH - 3TO ,Z[C(I)OpMaLII/IH, KOTOPYIO IMPOBOJAT IPpHU TEMIICPATYPC ...
¢ [ICPJUTHOTIO NPCBpALICHUA



e BBbIIIE TEMIIEPATYPhl PEKPUCTAILIU3ALNU
® HI)XE KOMHATHOU TeMneparypbl
e -FHIKE TEMIEpaTypbl pEKPUCTAIUIN3ALUN
CriocoGHOCTh MaTepuasa CONPOTUBIIATHCS BHEAPEHHUIO B €r0 MIOBEPXHOCTHh TBEPAOTO TEJA - HHACHTOPA -
Ha3bIBAETCH ...
e +TBEPAOCTBIO
®  HM3HOCOCTOWKOCTBIO
®  YJIApHOU BSA3KOCTBIO
® BBIHOCIMBOCTBIO
WNHnenTopamu mpu U3MEPEHUH TBEPIOCTH TIo MeToay PokBema (mkanel A. B. C) ciyxar ...
e CTAJbHOW LIAp U aJMa3Has MHUpaMua
® CTaJbHOM KOHYC W CTaJbHOM 1Iap
e +ajMa3HbIA KOHYC ¥ CTaJIbHOM 1Iap
e aJMa3Has MpaMuJa U aJIMa3HbII KOHYC

Tema: [Ipouecc kpucrauiu3anuu u ¢pazoBblie NpeBpaileHus B cniiaBax. OCHOBHbIE TUIIBI JHA-
rpaMM COCTOSTHUSA

MakcumanpHas pPacTBOPpUMOCTb MEIU B cepe6pe COCTaBJIAACT %.
‘c
1260 }l(
o8y —
— 962°
800 % Ao 7?9°\ e [ + 8
AT e
_ i SREI e 92
HOO bt il é-——w
S = | 5 | hirs, L 72
RN TR e 17
© m 26 30 4 50 60 70 &0 90 100
Cu — Yo hg Ag

CaMonpoun3BoiibHasi KpUCTAIM3ALIMS CIIJIaBa BO3MOXHA B TOM Clly4dae, €Cliu ...
e + cBoOoaHast sHeprus [ m66ca TBepaOit Pa3bl MEHbIIIE, YeM KUIKOM
e cBOOOaHAs sHeprus [' mb0ca TBep0¥i (ha3bl BhIlIE, UEM KHUIKOU
e BEJIMYMHBI CBOOOIHBIX SHEpruil ['mb0ca TBep10i U KuaAKOH (a3 paBHBI
® BHYTPEHHSISI SHEPrus TBEPI0i (a3bl BhIIIE, YEM KUAKOU
ITpu oGpa3oBaHUM TBEPOTO PACTBOPA ...
e + coXpaHSETCs KPUCTAUINUECKAs PELIETKA PaCTBOPUTENSA
® BCE KOMIIOHEHTHI COXPaHSIOT CBOM KPUCTAJUINYECKUE PELIETKU
e o0pasyeTcs HOBas KpUCTAIIIMYECKAsl pelIeTKa, OTINYAIOIIascs OT pElIeTOK KOMIIOHEHTOB
® CcoXpaHsieTcsl KpUCTaNInYecKasl pelieTka paCTBOPEHHOT O BEIIECTBA
CBolicTBa CINIaBOB, KOMIIOHEHTBI KOTOPBIX HEOTPAaHUYEHHO PACTBOPUMBI IPYT B IPYre B TBEPJAOM COCTO-
SIHUW, U3MEHSIOTCA. . .
® [I0 JUHEHHOMY 3aKOHY
® [10 KPUBOJMHEHHON 3aBUCUMOCTH B 0IHO(A3HBIX 00JACTSIX U 1O JMHEHHOMY 3aKOHY B AByX(a3-
HBIX
® CKaukooOpa3zHO
e -+ 10 KPUBOJIMHEWMHOW 3aBUCUMOCTH
Touka, cOOTBETCTBYIOIAsl HA4Yaly PaBHOBECHON KPHCTAJUIM3ALMHU CIIIaBa, JEKUT HA JINHUM ...
® OBBTEKTOUIHOIO IIPEBPAILCHHUS
® OBTEKTMUYECKOTO MPEBpAIIECHUS
e HIMKBUAYC
e Comunyc
Bropuunsni nementut (FesCr) kpuctammusyercs us. ..
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e Ilepinura

e @eppuTta

e JKuaxoro cruaBa
e +AycreHura

CornacHo npasuiy KypHakoBa TBEpIOCTb U 3JIEKTPOCONPOTUBIICHUE CIIJIABOB, AMarpaMMa COCTOSIHUS
KOTOPBIX IIPUBEJICHA HUKE, ...

AuB. + X B+X

i + :-»r?[ ABaom)| N
d Q'
5 5
| |
L i
0 B. 1.B. Ba—eB,% 100

+ U3MEHSIOTCSI HEMOHOTOHHO, JOCTUIasi MAKCUMyMa B TOYKE, OTBEYArOIIel cocTaBy AmBn
M3MEHSIIOTCSI HEMOHOTOHHO, JJOCTUIasi MUHUMYyMa B TOUKE, OTBe4arolei coctaBy AmBn
MOHOTOHHO BO3pacTaroT IIPU yBEIMYECHUH COAEPKaHUsI KOMIIOHEHTa B
® U3MEHSIOTCS IPOU3BOJIBHBIM 00pa30M B 3aBUCUMOCTH OT IPUPO/Ibl KOMIIOHEHTOB A 1 B
OBTEKTHUYECKOE MPEBPALLEHUE — ITO MIPOLIECC ...
e + 00pa3oBaHMs MEXaHUYECKOIH cMecH JIBYX HJIM 00Jiee BUJIOB KPUCTAIUIOB, OTHOBPEMEHHO KPHU-
CTAJUIN3YIOIINXCS U3 )KUJIKOCTH
® pacmaja MepechIEeHHOr0 TBEPIOr0 pacTBOpa ¢ 00pa30BaHUEM AUCIIEPCHBIX YaCTHIl BTOPOi a3kl
e pacmaja TBEpAOro pacTBopa ¢ 00pa30BaHUEM CMECH JBYX TBEPABIX (a3 ONpPEIeIIEHHOIO COCTaBa
e KpPHCTaJUIM3ALUU TBEPIOTO PacTBOPA ONPEAEIECHHOrO COCTaBa 3a CUET PaHEee BbIICIMBILIEHCS
TBEpIO (hasbl M )KHUIKOHM YaCTH CIIIaBa OTMPEACICHHOTO COCTaBa
B cooTBercTBHH C IPUBEAEHHON JUarpaMMOi COCTOSIHUS, MAKCUMaJIbHAsl PACTBOPUMOCTb MEJIU B aII0-
MUHUU COCTaBJISIET MPUOAU3UTENbHO  %0:

£C

600"

33
0,5
+5,7
60

40044000

B cooTBercTBUY ¢ pUBEICHHON TuarpaMMoii cruias, coaepskamii 80 % Pb u 20 % Sn, npu Temnepa-
type 200 °C umeer cneayromuii (pa3oBbIi COCTAB:

P
- —

‘g%‘;’ Vot
?\\\ Jo | j
200 /r_:’ ' 1!33"&mi‘,&
‘| s
)
h

3oL P, , = Rl B |

| 61,9] 74 :'I
w0 |

“r

/

~3(p)
=
i

c

0O 0 20 30 %0 50 &0 74 A0 an oo

e DBTEKTUKA, KPUCTAJUIBI 0L TBEPAOT0 PaCTBOPA U BTOPUYHBIE KPUCTAILIHI 3 pa3bl
e PacnnaB u kpucTaisl  TBEpPIOro pacTBopa
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e -+ PacmaB ¥ KpUCTaJUIbI 0. TBEPAOIO PacTBOPA

e JIByXKOMIOHEHTHBIN pacIljiaB
B cooTBercTBUU C IPUBEAESHHON qUarpaMMoN, IEpBUYHAs KpUCTauIM3alus ciiaBa, coaepxaniero 70 %
Cun30% Ag.
IIPOTEKaeT B TemMrepaTypHoM unrepsaiie  °C.

1
o x ) e 810-779
oo | e L gg“ o 1084-962
ﬁ// ol ST * +1000-779
o ST, o 1084-200
o 11 (L] I
CZ 0 20 3 :-i-iﬂ- ;fﬂ;o a0 95)1;;

JIeHIpUTHOM JTMKBAaLMEN HA3BIBAETCS MPOLIECC, IPU KOTOPOM IOCIIE YCKOPEHHOTO OXJIAXKIEHHUS CIIaBa
LEHTpaJbHAas 4acThb....
e + 3epeH oKa3bIBaeTCs 00OralleHHO 0oJiee TYromaaBKuM, a nepudepuitHas — JerKOIIaBKUM KOM-
IIOHECHTOM
e 3epeH OKa3bIBaeTCs 0OOTAICHHOM 0oJiee JETKOIIaBKUM, a iepudepruifHasi — TYTOIUIaBKUM KOM-
MTOHEHTOM
e (Ciutka uMeeT Oosiee MEIKOE 3epHO, YeM nepudepuiinas
e (Ciutka umeet Oosiee KPymHOE 3€pHO, ueM nepudepuitnas

HasBanue u cxema npeBpailieHre, IpoTeKaloero B CIjiaBe «Meab-cepedpoy mpu temneparype 779 C:

2y 4

2eo _)!( —
084 | " e DprekTuueckoe, K- Cu + Ag
\ ﬁ,m‘\\ { =
400 rrs° oo/ e DprekrougHoe , K- a+p
A /II l 721 szh ol
e SHE e +DOBTekTHUECKOE , K- a +
1 E STal = e Dprekrougnoe, K- Cu + Ag
5 | [T
(] 0 206 30 40 50 60 20 &0 90 100
Cu — Yo Az Ay

Hcnonb3ys npaBuiIo OTPE3KOB, MOXKHO ONPEAEIUTS ...
® YUCJIO CTeneHel cBo0O0 bl CUCTEMBI B JAHHOM TOUYKE AUarpaMMbl
® TeMIepaTypHbI HHTEPBAJ CYIIECTBOBAHUS JaHHOTO ()a30BOI0 COCTOSHUS CIIJIaBa
e +COCTaB M KOJIMYECTBEHHOE COOTHOIIEHHUE (Da3 B CIUIaBe MPH JTaHHOM TeMIepaType
CBoiicTBa CIJIaBOB, KOMIIOHEHTBI KOTOPBIX HEOTPAaHUYEHHO PACTBOPUMBI IPYT B Ipyre B TBEPJOM COCTO-
SIHUH, U3MEHSIOTCA. . ..
e -+Ilo KpUBONMHENHON 3aBUCUMOCTHU
e [lo kpuBOIMHEHHON 3aBUCUMOCTH B 0JIHO(A3HBIX 00IACTIX U 11 JMHEHHOMY 3aKOHY B JBYX(a3-
HBIX
e (Ckaykoo0Opa3HO
e [lo nmuHeliHOMY 3aKOHY
Uwucno creneneit cBOOO b crtaBoB cucteMbl Pb — Sb npu sBTEeKkTHYEKOI TeMiiepaType paBHO. ...

17



[ ]
N — =

S8

Tema: [marpamma '""xeJ1e30 - ueMeHTUT"

PactBopumMocTs yriiepoaa B a-eppure (o macce) ripu 727 °C cocTaBisiet %.
e +0,02
e 0,006
e 0,1
e 08
[epexox xene3a U3 GeppOMarHUTHOTO B MAPAMArHUTHOE COCTOSIHUE MPOUCXOUT IPH TEMIEPaType ...
e + Kropu
® JIMKBHIYC
® CONHMIyC
® COJBBYC

Jluaus AHJECF nuarpaMmsl «oKenne30 - HIEMEHTUT» — 3TO JIUHUS ...
® JIUKBU]IYC
® COJIbBYC
e + coJIaycC
® DBTEKTOUJHOIO MPEBPAIICHUSA

Copep:xanue yriaepoja B Je1e0ypuTe COCTaBIISIeT %.
e +473
e 214
e 08
o 06,67

Ipu Temneparype 1499°C B cucTeMe «ikeme30 - IEMEHTHT» MPOUCXOINT ...
® + IEepUTEKTHUECKOE PEBpaIlCHHE
® HBTEKTHUYECKOE IPEBpalCHHE
e 00pa3oBaHUE NMEPBUYHOTO [IEMEHTUTA
e oOpa3oBanue epputa
ITpu tremneparype Huxe 727 °C neneOyput npeacTaBisieT coOoil. ..
e (mMech ayCcTEeHHUTA U IIEMEHTUTA
e XUMHMUYECKOE COeMHEHHE XKelle3a C YIiIepoIoM
e TBepablil pacTBOp BHEAPEHUs yIepoJia B y-Keje3e
e + CmMech nepiauTa u [IeMEHTHTa
LIeMEeHTUT UMeeT KPUCTAIUIMIECKYIO PEHIECTKY. ..
e -+ OpTropoMOHUECKYIO
e OIK
e ITK
e ['ekcaroHaJIbHYIO MJIOTHOYTAKOBAaHHYIO

[Ipu Temneparype 727 °C B crutaBaXx CHCTEMBI «OKEJI€30-LIEMEHTHUT) ITPOTEKAET. . ..
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® +DOBTEKTOUIHOE IIPEBPAIICHUE
® DHBTEKTMYECKOE IPEBpALICHUE
e oOpasoBaHue JieqeOypuTa
e 00pa3oBaHHE BTOPUYHOTO IEMEHTUTA
Jlunusa SE nuarpaMMel «OKeI€30-1IEMEHTUTH-3TO JTUHMUSI. ..

15008558 o]

Hj \\

1300|N >~ re
\E’_____C'/z .
‘ v

900 7
Pr lS‘,A/
L | 25 K]

5004
[IepnuTHOrO MpEBpaleHus
+ PactBOoprMOCTH yriiepoja B ayCTCHUTE
PactBopumocTu yriepoaa B ¢peppute
DBTEKTHUYECKOT'0 IPEBPAIICHHUS

@eppUT UMeeT KPUCTAIUIMYECKYIO PELIETKY ...

'K

TETParoHaJbHYO

+OLK

reKCaroHaJIbHYIO INIOTHOYITAKOBAaHHYIO

\‘\
\
N

Pt
P
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<

\

ty
e
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Temneparypa . °C

B unrepBane Temnepatyp 727-1147 °C nenedypHT npeacTapisieT COOOH. . .
e (Cwmech peppHTa U IEMEHTUTA
e +(CwMech ayCTEHHUTA U IEMEHTUTA
e TBepablil pacTBOp BHEAPEHUS yTIEPOJa B @ — JKEJE3e
e TBepablil pacTBOP BHEAPEHUS yIepoia B y — xKeJe3e
[Ipu kOMHaTHO# TemmepaType paBHOBECHAsI CTPYKTYpa, YIIAEPOIUCTON cTanu, coaepxarei 0,8% co-
CTOUT U3....
e [lepnuTta 1 BTOPUYHOTO LIEMEHTHUTA
e @epputa 1 NEpIUTa
e + Ilepiura
e JleneOyputa
Temnepatypsl Act, Ac3, Acem Ha IUArpaMMe «OKEJIE€30 — [IEMEHTUT» COOTBETCTBYET JTUHUSM ...
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1500
H

e PQ,GS,ES

e PSK, ECF, ABC
e ECF,PQ, ES
e +PSK,GS, ES

13001

LYol

. 1100

200

T00H

Temneparypa

500

300

100

1 2 3 3 s 5 6,67 100%C
[Il lll] lh 3‘0 JIU Sh dﬂ 7‘0 SIO 90 l(l}ﬂ % FeyC

ITpu oGpa3oBaHuM cIUIaBa, MPEACTABIAIOLIET0 CO00 MEXaHNYECKYI0 CMECh KOMIIOHEHTOB, ...
e 0oO0pa3yeTcst HOBasi KPUCTAJUINYECKAs PELIeTKa, OTIMYAIOIIAsACSA OT PEIIETOK KOMIIOHEHTOB
® COXpaHAETCs KPUCTAUINYECKAs pEIETKA PACTBOPUTEIS
e +BCE KOMIIOHEHTBI COXPAHSIOT CBOU KPUCTAJUIMYECKHUE PEILIETKH
® COXpaHAETCs KPUCTAUINYECKAs PELIETKA PACTBOPEHHOTO BEIIECTBA
Hanbomnee BrICOKOYTIIEpOANCTON (ha30ii KeIe30yTrIIePOAUCTHIX CIUTABOB SIBIISETCS. ..
®eppur

+I{emMeHTHUT
JleneGyput
AycTeHur

B cootBeTcTBUHU C HpHBeﬂeHHOﬁ ﬂHanaMMOﬁ, pacTBOPUMOCTD YIJIEpOJa B aYCTCHHUTC IIPU TEMIICPATYPC

900 °C cocraBnsger npuOIU3UTETLHO  %.

1500 L B /-/ ,-"’D"

HE ---..._h_x ‘,/ ]

1300[N -~
&) \,g'_____"-w/___.__
< 1100 4
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£ r
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&S00 } o +14

300

10012 L EL,.L

1 2 3 ] : 5 6.67 100%¢

L L L L L L I L

L L s
0 10 20 30 40 S0 60 70 80 90 100 % FeyC”

Tema: OcHOBBI TepMHUYECKO1 00padOTKH
Ha nuarpamme Fe-Fe;C kputnueckast Touka Acm COOTBETCTBYET JIUHUM ...

e +SE

e GS

e PSK

e ECF

Ha nquarpamme Fe-Fe;C kputnueckast Touka A1 COOTBETCTBYET JIMHHUH ...

e +PSK

e GS

e SE

e ECF

Crenenplo UCTIEPCHOCTH (DEPPUTO-IIEMEHTUTHOM CTPYKTYPHI PA3IHIAIOTC ...
e + [epJIUT, COPOUT U TPOOCTUT
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e OCHHUT, MAPTEHCHT, [IECMEHTHUT
e (deppur, nepaur, JeacOypuT
® TPOOCTHT, IEMEHTHT, JeeOypUT
TBepAOCTh MPOAYKTOB MPEBPAIICHUS AyCTEHUTA MOBBILIACTCS B PAAY ...
® -+ IEepIUT, COPOUT, TPOOCTHUT, MAPTCHCUT
® MapTEHCHUT, TPOOCTUT, COPOUT, IEPIIUT
® TPOOCTHUT, COPOUT, MEPIUT, MAPTECHCUT
® MapTEHCHUT, EPJIUT, COPOUT, TPOOCTUT
TerparonanbHyI0 KPUCTAIUTMYECKYIO PEIIETKY UMEET ...
e + MapTEHCHUT

* ¢eppur
e copbur
® IIEpIUT

beitnut (cTpykTypa cTanu, oOpasyroasics B pe3yabTaTe IPOMEXyTOYHOI'O PEBPALLCHUs ayCTEHUTA) CO-
CTOUT U3 CMECH YaCTHILI. ..

e MapreHcuTa u KapOua xenesa

e -+ [lepechimennoro yriaepoom deppurta u kapOusa xeiesa

e AycTeHHMTa U MapTEHCHUTA

e [lepechiieHHOro yriaepooM ¢peppura 1 MapTEHCUTA
B cooTBercTBHM € IPUBEIEHHON AMArpaMMOM, OXJIOKIEHUE CTAIN CO CKOPOCTBIO V4 IPUBEAET K IIPOTE-
KaHUIO IPEeBPALCHHUS.

A 4
O =
= 600 4 T
o i v e TpoOCTUTHOTO
£ 400+ A e [lepnutHOTrO
o | My e belHUTHOroO
S 200
> _ 4 4 ® + MapTEHCUTHOIO
s : -

Bpema, MuH

beznud¢ysnonHoe npeBpalieHne aycTeHuTa NPUBOJUT K 00Pa30BaHUIO ...

e copOuta

e IIepiHTa

e +MapTEHCHUTa

e Tpoocrura
[Ipu nuddy3nonHOM pacnaje aycTeHUTa 00pa3yroTes ...

® [IEPJIUT, TPOOCTUT, MAPTEHCUT

® TIEPIUT, COPOUT, IeaeOypUT

e +IEpaUT, COPOUT, TPOOCTUT

e OCHHUT, MAPTEHCHUT, TIEPIIUT
CoOBOKYMHOCTH OIepaliy HarpeBa, N30TEPMUYECKON BBIACPKKU U OXJIAXKIECHUS METAININYECKUX CIUIaBOB,
HaXOZAIIUXCS B TBEPJOM COCTOSIHUU, C LIE€TIbI0 U3MEHEHUS X BHYTPEHHETO CTPOCHMSI U CO3JJaHMsI 3a CUET
ATOTO0 HEOOXOUMBIX MEXAaHHMUECKUX WIN (DU3UYECKUX CBOMCTB Ha3bIBaeTCI  00OpabOTKOiA.

e  DJEKTPOXUMHYECKOU

e MexaHU4eCKON

e  XUMHUKO-TEPMUYECKON

e -+ Tepmuueckoi
[TpomexxyTounoe ( OEMHUTHOE ) TPEBPAILICHHE MMPOTEKAET B YTIIEPOIUCTON IBTEKTOUTHOMN CTAIN TIPH

TeMIeparypax °C
e Hitke 240
e 727-500
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e Berme 727

e +500-240
TBepaasi, XpyIikasi CTpyKTypa, 00pasyromias mpu OXJIKICHHH ayCTEHUTa CO CKOPOCTHIO BBIIIEC KPUTHYIC-
CKOI CKOPOCTH 3aKaJIKH, HA3bIBACTCH ...

e TpoocTuToMm 3aKanku

e CopOuToMm 3aKanku

e +MapTeHCUTOM 3aKaIKu

e [lepautrom
['eomeTpryecKUM MECTOM KPUTHUECKUX TOUYEK Ac3 , SABJIACTCS JIMHUSA _ TUATPAMMBbI <OKEJIe30 - IIEMEH-
TUTY.
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MapTteHcuTHas CTPYKTypa ¢ TETParoHaIbHOM KPUCTAIITMYECKON PEIIeTKOM MpH 3aKaike o0pasyercs
BCJIE/ICTBHUE ...

e +orcyrctBus nuddy3uu yraepona

e npotekanusa quddysuu xenesa

e orcyrctBus nuddysun xenesa

e mpotekanus qudPy3un yriepoaa
Tepmuueckas 06paboTKa, MPOBOAUMAS C IENIBIO OTYUYCHUST HEPAaBHOBECHOW CTPYKTYPHI CIlJIaBa, Ha3bIBa-
ercsl. ...

®peszepoBaHuEM
LlemenTanueit
+3akankoi
OTmxuromMm

Tema: OT:KUT 1 HOPMATIM3ALUA CTAIU

OTmxur, B mpoiiecce KOTOPOTO pacrajl aycTeHUuTa Ha (PeppUTHO-IIEMEHTUTHYIO CMECh POUCXOIUT TpHU
MTOCTOSTHHOM TeMITepaType, Ha3bIBACTCH ...

® + U30TEPMUYECKUM

®  PEKPUCTAIUIM3ALMOHHBIM

® [OJHBIM

e 11(Py3MOHHBIM
CtpyKTypa BBICOKOYTJIEPOJUCTON CTalIM MOCIE HOPMAJIU3ALUK COCTOUT U3 ...

e +copbuta

® MapTEHCHTA

e (eppura u nepauta

® TPOOCTHUTa
I[Tpu HOpMANTU3AlUK 3a3BTEKTOM/IHBIE CTAJIM HArPEBAIoT 10 TeMrepaTypsl Ha 30-50° Beime . ..
+ ACcm
Aci
Acs
MH
JI1st CHATUS HaKJIena MPOBOJIAT OTXKHT.
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e + pEKpPUCTAIUIM3ALMOHHBIN
® HEMNOJIHBII
®  [IOJIHBII
o uddy3UOHHBIN
Jlist ycTpaHeHusl 30HAIIbHOM U IEHIPUAHON JIMKBALIMHU, BOSHUKAOLICH IIPU KPUCTAJUIM3ALUNA METAJUIOB,
MIPUMEHSIOT OT)KHT.
e -+ nmuddy3uOHHBIN
®  HENOJIHBII
®  [IOJIHBII
® PEKPUCTALUIN3ALMOHHBIN
CornacHo auarpaMMe «Kejne30-LEeMEHTUT, 3a3BTEKTOUIHBIE CTAIU MOCIIE HEMOJIHOIO OTKUIa UMEIOT
CTPYKTYpPY, COCTOSIIIYIO U3 ...
® + 3E€PHUCTOTIO IIEPINTA U HIEMEHTUTA
e nepiuTa u pepputa
® [UJJACTUHYATOrO NEpJIUTa
® MapTeHCHUTa
B pe3ynbrare npoBeaeHMs MOJHOTO OTHKUTA CTAIH ...
® YMEHBIIAETCS IIACTUYHOCTh M YBEJIIMUMBAETCS XUMUUYECKAsI HEOJTHOPOJHOCTh
e + YBEJIIMYMBACTCS MUIACTUYHOCTh M YMEHBIIAETCA XUMHYECKast HEOJJHOPOIHOCTh
® YMEHBIIAKTCS MIACTUYHOCTh U XUMHUUYECKass HEOJTHOPOJIHOCTh
®  YBEJIWYMBAIOTCS MJIACTUYHOCTh U XUMHUYECKAsI HEOAHOPOIHOCTD
OTXUT OTIAMYAETCS OT HOPMATIU3ALMH ...
CKOPOCTBIO HarpeBa
+ CKOpPOCTBIO OXJIAXKIACHUS
TeMIlepaTypor Harpesa
® [IPOAOJDKUTEIIBHOCTBIO BBIICPKKHU
[IpenBapuTeNbHBIM BUIOM TEPMUYECKON 00pabOTKU CTaNIH, IPEeJHA3HAYSHHBIM JIJIsl TIOJTOTOBKU MeTajlia
K rocienymoieit o0paboTke pe3aHueM, AaBJIEHUEM, CBApKOM U T.[., ABJISETCH. . .
IlemenTanus
3akanka
+ Oxur
Otnyck
[Tpu nmpoBeneHNN OTHKUTA CTAIN OXJIKIECHUE YTIIEPOJUCTHIX CTarie OOBIYHO MTPOBOJSIT. . ..
+ C neusto
B macne
Ha Bo3nyxe
B Boze
[Ipu BbICOKMX TemnepaTrypax U JUIMTEIbHON BBIACPKKE MPOBOAST OTXKHUT . ...
Henosnnbrii
PexpucrannusanmoHHbIN
JInst CHATHUS HANpsKEHUU
+ duddy3uoHHbII
Temneparypa HenoJHOTO oTkUra i ctanu Y 10A cocraBisier 0KoJIo ...
+ 750-770
920-950
680-700
1350-1370
Crpyxkrypa cranu 30 mocie MmoTHOrO OTXKUTA COCTOUT H3 ...
e + (peppura u nepauTa
® [IEpJUTa U LIEMEHTHUTA
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® MapTEHCHUTA
e IICpJINTA
JuPy3nOoHHBIN OTXKUT TPOBOJAT C LEIBIO
CHsATHS HaKJIeTIa X0JI0AHO01e()OPMUPOBAHHOTO METaIlIa
[losydyeHune 3epHUCTOrO NEPAUTA
+ YMeHblIeHUs! JEHIPUTHON JTUKBUIALUA
CHATHE 0CTaTOYHBIN HANIPSHKEHUI

Tema: 3akaJjika M OTIIyCK CTAJIN
CrpykTypa, nosry4aeMasi Ipu H30TEPMHUUECKOH 3aKajKe AeTajle U3 HEKOTOPBIX JIETUPOBAHHBIX CTAJIEH,
o0Jazaronas BBICOKOH BSI3KOCTBIO M IPOYHOCTHIO, 3TO ...
e + HIDKHUU OCHHUT
® TPOOCTUT
® MapTCHCUT
e 0E3UroJap4aThlii MAPTEHCUT
JU71st 3a9BTEKTOM/IHBIX CTAJICH C LIEIbI0 YBEIWYCHUS TBEPIAOCTH U U3HOCOCTOMKOCTH, HEOOXOAUMBIX IS
UHCTPYMEHTOB, IPUMEHSIOT ...
e + HENOJIHYIO 3aKaJIKy
® IIOJIHYIO 3aKaJIKy
® H30TEPMHUYECKYIO 3aKAJIKY
®  BBICOKOTEMIIEPATYPHBIN OTITYCK
CrpykTypa, osry4aeMas 1ocjie HeTOJIHON 3aKaJIKU HHCTPYMEHTAJIBHBIX CTaJIel U HU3KOTEMIIEPAaTypHOTO
OTIIyCKa, — 3TO ...
® + MapTEHCHUT OTIIyCKa
e copOuT oTIycKa
e cmMech (eppHuTa U IIIACTUHYATOTO IEMEHTUTA
® TPOOCTHUT OTIyCKa
B kauecTBe oxJIaKAar0IMMX Cpel] IPU 3aKaJIKEe UCIOJB3YIOT ...
e + BOJYy U MUHEpAJIbHBIE MaclIa
®  XOJIOJHBIN BO3AYX
®  CIIOKOWHBIN BO3TyX
® TOpSYYIO BOIY
OnTumainbpHas TeMIEpaTypa HarpeBa JJ03BTEKTOUIHBIX CTAJIEH MPU MOJHON 3aKaJIKE ...
+ Acs +(30...50) °C
Aci + (30...50) °C
Acm + (30...50) °C
e 770°C
TpoocTuT 3aKkanku U TPOOCTUT OTITYCKa Pa3IndaroTCs ...
® XUMHYECKHM COCTaBOM
JUCTIEPCHOCTHIO
+ (opMoOIi YacTHIl IEMEHTHUTA
($a30BBIM COCTaBOM
OnTuManeHas TeMIeparypa HarpeBa cTayii Y 12 moj 3akanky cocrasisger  °C

e 850-870
e 680-710
e +760-780
e 1400-1420
CrpykTypa, osryyaemas IoCjI€e 3aKaJIKU ¥ BBICOKOIO OTITYCKa YIIIEpPOJUCTOM CTalH - 3TO...
e Ilepmur

e MapreHcuT OTITyCKa
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e Tpoocrur ormmycka
e -+ Copbur oTmycka
CHOCO6HOCTB CTaJIM K MOBBIMNICHUIO TBEPAOCTH IIPH 3aKaJIKEC HA3BIBACTCA ...
® [POKAIMBAEMOCTHIO
®  U3HOCOCTOMKOCTBIO
® + 3aKAJIMBAEMOCTLIO
® HaKJIEIOM
VYiydiieHueM yriepoIucThIX cTajeil Ha3pIBaeTCs TepMuyeckas o0paboTKa, COCTOsIIIas U3..
e 3aKaJIKU U HU3KOT'O OTIIyCKa
e OmXura u CpeHero oTiycka
e 3aKaJIKu U CPEJIHETO OTITyCKa
e -+ 3aKajKu U BBICOKOTO OTIYyCKa

ConeprxaHue yriieposia B MApTEHCUTE OCIIE MOJHOM 3aKkanku ctanu 40 cocTaBiseT %
e 45
e 08
e 0,02
o +04

TBepmas, XpyIikasi CTpyKTypa, 00pazyroniasics pu OXJIaKICHUH ayCTEHUTa CO CKOPOCTHIO BBIIIE KPUTH-
YECKOW CKOPOCTH 3aKaJIKH, HA3bIBAETCA ...
® MEPIUTOM
TPOOCTUTOM 3aKaJIKU
COpOHMTOM 3aKaJIKH
+ MapTEHCUTOM 3aKaJIKU
Henonnoii 3akanke moaBepratoT OOBIYHO _ CTalu.
JIETUPOBAHHBIE
JIO3BTEKTOUIHBIE
+ 3a3BTEKTOUIHEBIE
BBICOKOKAYECTBEHHBIE
[Ipy moHMKEHUU TEMIIEPATYPBI OTIIYCKA YIJIEPOAUCTBIX CTAJEH ...
+ yBEIIMUYUBAETCA TBEPAOCTh
TBEPAOCTh HE MEHSAETCS
IOBBIIAETCS IIACTUYHOCTh
YMEHBIIIAETCS TBEPAOCTH

TpoocTuTOoM OTIyCKa Ha3bIBAIOT ...
® IIEPECHILICHHBIN TBEP/BIA PACTBOP YIJTIEPOA B a-)KEJIE3E
® BBICOKOJIMCIIEPCHYIO CMeCh (heppUTa U LIEMEHTHUTA INIACTUHYATOTO CTPOSHHUS
® + BBICOKOJUCIIEPCHYIO CMECh (heppHUTa U LIEMEHTUTA 3€PHUCTOIO CTPOEHUS
® CMeChb ayCTEHUTA U LIEMEHTHUTA

Tema: Xumuko-repmudeckasi o0padorka. [loBepxHocTHasi 3aKajika
[Ipu MeIeHHOM OXJIXKAEHUH CTATBHOTO U3JENHUS MTOCIIE IIEMEHTALUU CTPYKTYpa MOBEPXHOCTHOTO CIIOSI
COCTOUT U3 ...

e +IepynTa ¥ IEMEHTUTA BTOPUYHOTO

e [iepiuTa

e repiuta u Gpepputa

e (eppura
JU1 oJTy4eHusl BBICOKON TBEPIOCTH MOBEPXHOCTU IIPU COXPAHEHHUH BSI3KOHM CEpALIEBUHBI UCIIOIb3YIOT
MIOBEPXHOCTHYIO 3aKaJIKy, KOTOPYIO IPOBOJSAT HArpEBAaHUEM IIOBEPXHOCTHOI'O CJIOS ...
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+ BBbILIE TEMIIEPATYPhl KPUTHUECKON TOUKU AC3
HIDKE TEeMIIEpaTypbl KPUTUUECKON TOUKHU Ac3
HUKE TeMIIepaTypbl KPUTHYECKOM TOUKHU A
BBIIIIE TEMIIEPATYPbl KPUTUYECKOM TOUKHU A

XUMUKO-TEpMUYECcKas 00pabOTKa BBI3BIBACT U3MEHEHHE ...

+ CTPYKTYpbl, XUMHUYECKOTO COCTaBa U CBOMCTB B TOBEPXHOCTHBIX CIIOSIX U3/1EUs
CTPYKTYpPHI B 00BbEME U3JIETUS

CTPYKTYpPBI, XUMHUYECKOT'O COCTaBa U CBONCTB B 00beME U3/IEIHS

CBOMCTB B MOBEPXHOCTHBIX CIOAX U3/ENIUS

[Tocne nemMeHTay MPOBOIAT HETIOJHYIO 3aKalIKy U HU3KUHN OTHYCK. B pesynbraTe Takoit 00paboTku mo-
BEPXHOCTHBIN CIION IPUOOPETAET CTPYKTYPY...

+ MapTEeHCHTA OTITyCKa C MEJIKMMH BKJIFOUCHUSIMU KapOHI0B
TPOOCTHTA OTIyCKa

OeliHUTa

MapTEHCHUTA U OCTATOYHOI'O ayCTCHUTA

ITpouecc XUMUKO-TEPMUIECKOH 00pPaOOTKH OCYIIECTBIIETCS IYTEM ...

+ ¢ Hy3nMOHHOTO HACBIIICHHS ITOBEPXHOCTHBIX CJIOEB M3JICIMI HEMETa/lIaMU WIIH METaJJIaMH U3
BHEIIHEN aKTUBHOM CpeJibl

0e31u¢Gy3nNOHHOTO HACHIIICHUS TOBEPXHOCTHBIX CJIOEB U3/ISIIHI HEMETAITIAaMH HITH METaJUTAMH
13 BHEIIHEH aKTUBHOW CPEJIbl

11 Gy3MOHHOTO HACBIIICHHS IOBEPXHOCTHBIX CJIOEB M3/IEIHI HEeMeTallllaMU U3 BHEIIHEH Heak-
THUBHOM CpEbI

(G y3MOHHOTO HACBIIICHHMSI aICOPOMPOBAHHBIMUA ATOMAMU JIEMEHTOB CEPAIICBUHBI U3ICITHIA

OnTuMansHOE COACPpKaHUC YyIJIEpoaA0B B HEMCHTOBAHHOM CJIOC COCTABJISICT %:

0,3-0,5
+0,8-1
0,5-0,7
1,2-1,3

O,[[HOBpeMeHHOG HACBhIIICHNUEC TOBECPXHOCTU 156631 (5110704 yriepoaom U a30TOM B ra3oBou cpeac Ha3bIBa-
€TCA....

IlemenTanueit

+ Hutpouemenramuen
[uanupoBannem
A30TUpPOBaHHEM

Jl1s ory4eHust BBICOKOW TBEPAOCTH IIOBEPXHOCTH TPYIIUXCS AETAJIEH MAILMH IIPU COXPAaHEHUU BA3KOU
CEpJLIEBUHBI IPUMEHSIOT _ 3aKaJIKy.

HEMNOJIHYIO

+ MOBEPXHOCTHYIO
MOJIHYO
N30TEPMHUUECKYIO

XUMHUKO — TEPMHUECKYIO0 00pabOTKY NMPUMEHSIOT C LIETBIO ...

+ [loBbIIEHUS IIIACTUYHOCTH, yIapPHOM BA3KOCTH, KOPPO3UHHON CTOUKOCTH

CHIKEHHs TBEPIOCTH, CHATHUSI OCTATOYHBIX HANIPSKEHUHU U YITy4YIIEHUsS 00padaThIBAEMOCTH
[ToBbllIeHNE TPOYHOCTH U TBEPAOCTH CEPALIEBUHBI JE€TATN

[ToBbIlIEHNUS TOBEPXHOCTHOM TBEPIOCTH, U3HOCOCTOMKOCTH, KOPPO3ZUINHON CTOMKOCTH

I[I/I(I)(l)y3I/IOHHOC HACBIIICHUEC CTAJIN YIIJICPOJOM OCYLICCTBIISICTCS B aKTHUBHOM cpeae, Ha3bIBAaEMOIi. . ..

+ KapOropuzatopom
JIoOMEeHHOM IeYbI0
Kapbonarom
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e Karanuzaropom
I_II/IaHI/IPOBaHI/IeM Ha3bIBACTCA NPOUCCC HACBIMCHUA TIOBCPXHOCTHU PI3I[€JIHI>'I. ..
+ OJIHOBPEMEHHO YTJIEPOJOM M a30TOM B PACIUIaBICHHBIX IIUAHUCTHIX COJISIX
Yraeponom
OAHOBpPEMEHHO YIJIEPOIOM U a30TOM B ra30BOH cpesie
Cuauana yriepoaoMm, a 3aTeM [IUHKOM
IlemeHTanMK Lenecoodpa3Ho MOABEPraTh U3IENINSA U3 CTANH ...
V12A
40XHMA
60C2XDA
o +I18XIT
ITocne nemeHTanuu ¢ 1ebl0 00ecIeYeH s BBICOKOW TBEPJOCTH MOBEPXHOCTHOTO CJI0s AETaJIN IOJBEp-
raor...
e [losHOM 3aKajKe U HU3KOMY OTILYCKY
e Hopmanusanuu
e HenosHOM 3aKanke U BBICOKOMY OTITYCKY
e + HenosHoi 3aKanke U HU3KOMY OTITYCKY

Tema: KoHCTpYKIMOHHBIE CTAIH

Crpykrypa ctanu Y10 B paBHOBECHOM COCTOSIHHM COCTOMT U3 ...

e + [epJIMTa U BTOPUYIHOTO [ICMCHTHUTA

e (eppura u nepiuTa

® MapTEHCHTA M OCTaTOYHOI'O ayCTCHHUTA

® mepiuTa
W3 HWKenpuBEICHHBIX JIJIsl U3TOTOBJICHUS MPYKUH U PECCOP LIEIeco00pa3HO UCIIOIb30BATh CTAIH ...
+ 55C2, 60C2XDA
30XT'CA, 40XH

o V7A, V12
o 20X, I8XIT
Copepxanue yriaepoaa B MAIMHOCTPOUTENBHBIX YIIyYIIAEMBbIX CTAISAX COCTABIISIET %.
e +0,3-0,5
e 0,5-0,7
e 0,713
e +0,1-03

W3 HMKenprUBEIEHHBIX [IEMEHTYEMBIMU (HUTPOLIEMEHTYEMBIMH) CTAISIMU SIBIISIFOTCS ...
o +20X, I8XIT
e P6MS, P18
e 50X®DA, 65C2BA

45, 30XI'CH2A

Koppo3noHHO-CTONKOM CTaJIBIO SBIISAETCA. . ..

e 22K

e +20X13

e HI18KOMST
e 20X

W3 HmkenpuBeIeHHBIX HAMOOJBIITYIO TBEPJOCTh B OTOXIKEHHOM COCTOSIHUU UMEET CTallb. ..
e +VI0

o 65

e VEA

e 10kn
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[lemenTyeMble 3y0uaTbie KoJieca 11ef1IeCoO00pa3HO U3roTaBIUBaTh U3 CTAJH ...
e 20X13
o 45
o + 15X
e VIOA
KoHCTpYKIIMOHHOM yJTy4IlIaeMoi SIBJIIETCS CTalb...
e V12
o +45
e 65
e O8xkm
W3 HmxenpuBeIeHHBIX (GEPPUTO-TIEPIUTHYIO CTPYKTYPYB OTOXKKEHHOM COCTOSIHUM UMEET CTallb....
e V8

e 9XC
e VI2A
e +50C2

13 nepeuncieHHbIX cTajiel Jrydieil 00padaTeiBaeMOCTBIO Pe3aHHEM 00J1a1aeT CTalb ...
e P6MS

12X18HI0T

+ AC12XH
e VI2A

KoHCTpyKIIMOHHOM CLIOKOMHOW yIJIEPOIUCTON KaYECTBEHHOM CTaJIbIO SABIISIETCS CTAIIb ...
e VI10A

e Cr3cn
e 10mc
e +15
[ToBepXHOCTHOM 3aKaKe ¢ MHAYKIIMOHHBIM HarpeBOM I1eJIeCO00pa3HO MOABEPraTh U3ACIUS U3 CTAIH ...
e X
e +40X
e VIO
e 20X
KauecTBeHHOI KOHCTPYKIIMOHHOM SIBJIIETCS CTANIb ...
o (13
e +40
e 30XI'CA
e V8A

Tema: UyryHsl
BBICOKONIPOUHBIN YyTyH MOJIy4arOT B PE3YJILTATE ...
® + MOAM(PHUIMPOBAHUSI MarHUEM
® TpadUTH3NPYIOIIET0 OTKUTA CEPOro YyryHa
® yBEJIMYEHUS COJAEP/KAHUSA KPEMHUS
e HOpMaJIU3alUU
[Mudpst B Mmapke gyyryHa CH 30 o3Hayaror ...
e + BpeMeHHOE CONPOTHBIEHHE NpHu pacTsukenuu (*107, MITa)
® CO/Ep:KaHME YIIEPOaa B JECATHIX 0JIAX MPOLEHTA
® CO/Ep:KaHHME KPEMHUS B IIPOLIEHTAX
e oTHocutenbHOE yuHeHue (*10, %)
Bxrouenus rpadura B uyryne mapku K4 37-12 umerot bopmy.
® + XJONBEBUIHYIO
® IIJJaCTHMHYATYIO
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® BEPMUKYISIPHYIO
* TI00OYISpHYIO
UyryH, B KOTOPOM BECh yIIIepO HAXOAUTCS B CBOOOTHOM COCTOSIHUM M BKJIFOUCHHS rpaduta HMEIOT TuIa-
CTHHYATYIO OPMY, SIBIISETCS ...
e + cepbIM (EPPUTHBIM
®  CepbIM NEPIUTHBIM
® KOBKUM (PEPPHUTHBIM
®  BBICOKOIPOYHBIM MEPIUTHHIM
UyryH, B KOTOPOM BECh yIIIepOl HAXOAUTCS B XUMUYECKH CBSI3aHHOM COCTOSIHUH, Ha3bIBAIOT ...
e -+ 0esbIM

® cepbiM
®  BBICOKOIPOUYHBIM
® KOBKUM

CTpyKTypa 03BTEKTHYECKOTO OCJIOro YyryHa Py KOMHATHOM TeMIIepaType COCTOUT U3 ...
e + mepiyura, JieeOypuTa u IEMEHTHUTA
¢ [ICMCHTHUTA U IICpJIUTa
e JjieaeOypuTa U IEPBUYHOTO [IEMEHTHUTA
e rpaduTa U nepauTa

Ha pucynke n3zo0paxkeHa MUKPOCTPYKTYpa dyryHa.

e Ceporo heppuTHOrO

¢ BEICOKOIIPOYHOTO IIEPIUT-
HOTO

e + Ceporo nepiauTHOroO

e KoBKoro ¢eppuro-nepinT-
HOTO

KoBknii kayuyk Iosry4aror. ..
e + I'padutnsupyrommm oTKUroM GEJI0ro 4yryHa
e  DBBICTPBIM OXJIaXKACHUEM U3 KUIKOIO COCTOSHUSA
e MoauduuupoBaHueM paciiaBa MarHuem
e YBEIMYEHUEM COLECPIKAHUS KPEMHUS
UyryH ¢ miacTUHYaThIM rpa@UTOM, UMEIOIINI BpEMEHHOE CONIPOTHBIIEHUE Npu pacTsxeHuu 250 Mlla,

MapKHpPYyeTCH ...
e (U250
e KY25
e BU250
e +CU25

UyryH NpH BhIIIaBKE MOJU(PHUIHUPYIOT MAarHUEM C LETbIO. ..
e lI3menbueHus 3epHa
e + Ilony4eHus rpagUTOBBIX BKIIOUEHHH IIAPOBUIHON (OPMBI
e [loBbllIEHN KOPPO3UOHHOM CTOMKOCTH
e [losy4yeHus KOBKOIO 4yryHa
Bonee BBICOKYIO IPOYHOCTh UMEET UYTYH C _ OCHOBOM
e  DeppuTo-NepIAUTHON
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e AyCTECHUTHOHI
e + IlepnutHoit
e @deppuTHOH
CopepxaHue yriaepoaa B JOIBTEKTHUECKUX O€JIbIX UyTyHaX COCTaBJIsET (B MPOLIEHTaX 110 Macce) ...

o +2,14-43
e 08-2,14
o 43-6,67
e 0,02-0,8
Becsk yriepoa HaX0UTCsl B XUMHYECKH CBSI3aHHOM COCTOSIHUU B BHJIC IIEMEHTUTAa B YyT'yHax.
® cephIX GeppUTHBIX
® KOBKHX

e + 0enbIX
®  BBICOKONPOYHBIX

UyryH, BKIIOYCHHS rpaduTa B CTPYKTYPE KOTOPOTO MMEIOT MAPOBUIHYIO (OPMY, Ha3bIBACTCH ...
e + BBICOKOIIPOYHBIM

e CepbIM
e KOBKHM
e 0OeibIM

Tema: Meab u cIIJIaBBI HA €€ OCHOBE
Onnoa3Hol ABYXKOMIOHEHTHOMN JIATYHBIO SBISETCS ...

o +JI96
e JI59

e 20JI

e JIC59-1

VY aenbHOE 3JIEKTPUUECKOE COMPOTUBICHUE MEH MPU YBETUUECHUU COJIEPKaHUS ITPUMECEH ...
e + yBEJIMYUBACTCSA
® yMEHBIIIACTCS
® HE U3MEHsAeTCs
® MOXET KaK YBETUUMBATHCS, TAK U YMEHBIIATHCS B 3aBUCUMOCTHU OT BHJIa TIpUMeceit
Cmunas JI90 npeacrasisieT co0oii ...
e -+ aryHb, cogepxainryro 10% nunka
e JIaTyHb, conepxkarryto 90% uHka
e JMTEWHas cTalb, coaepxantyto 0,9% yraepona
® JUTEIHBIN CMJIaB HA OCHOBE ATFOMUHHUS
JluTeiiHbll cyiaB HA OCHOBE MeJH, cofiepxatinii okosio 10% onoa u okxoino 1% ¢ocdopa, mapkupyercs

+ bpO10d1
JIOD10-1
JIODE9-1
bpOP10-1
JUnist U3rOTOBJICHUS BKJIAIBIIIEH MOAIIMITHUKOB CKOJIBKEHUS 11€71€C000pa3HO NCIOIb30BATh CIJIAB ...
e +bpC30
e bpb2
e JI96
e JIAX60-1-1
Cmnnas bpb2 uenecooOpa3Ho UCIIONb30BaTh ISl U3TOTOBIEHUS. . .
® TOANIUIHUKOB CKOJIbKEHUS
® OTJIUBOK CJIOXKHOU (hOpPMBI
e + IIPY)KUH, YIIPYTUX JIEMEHTOB
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e OOIIMBKH caMmoJeTa
BpOSILISCS npeacrasisieT cOOOM. . .

e JlehbopMupyemyro OJOBIHUCTYIO OpPOH3Y, COAEPIKAIILYIO B CpEIHEM 110 5% 0J10Ba, IIMHKA U CBUHIIA

e + JIUTeiHYIO OJIOBAHUCTYIO OPOH3Y, COZIEPIKAIIYIO B CpeTHEM 110 5% 0J10Ba, IMHKA U CBUHIA

o JlehopMupyemyro OJOBSIHUCTYIO OpOH3Y, COACPIKAIIYIO B CpeHEM 10 5% 0JI0Ba, IIMHKA U KPEM-

HUS

e JluTeiHyIO OJIOBSIHUCTYIO OPOH3Y, COJICPIKAIIYIO B CpeiHEM 110 5% 0J10Ba, IIMHKA U KPEMHHUS
JIBoiiHOM nedopMupyeMblii CIIaB HA OCHOBE MeJIH, CoJiepKaniuii okono 30% IuHKa, MApKUPYETCH. . .

e JI30

e +JI70
e bp70
e bp30
CrniaBoM Ha OCHOBE MEJIU SABJISIETCH. . .
e bB88
o +JIC59-1
e MIJIS5
o J[16
«ABTOMaTHOW» JaTYHBIO SIBIISETCH. ..
o Al2
e AJl2
o JI96
o +JIC59-1

CnnaB Meny ¢ IMHKOM Ha3bIBaeTCHl. . .

e + JlaryHb1O0

e CunmymuHOM

e Menbxnopom

e bpoH3on
ITo cpaBHEHUIO C TaTyHSIMM YUCTast MEb 00JIa1aeT. ..

e + DJIEKTPONPOBOIHOCTHIO

e JKugkorekyuecTbro

e IIpoyHocTbIO

e TBepIOCTHIO
B psany naryneii JI96 - JI80 - JI70 ...

® IIPOYHOCTH MOBBIILIAETCS, IJJACTUYHOCTD YMEHBIIIAETCS
+ IPOYHOCTH U IIACTUYHOCTD ITOBBIILIAIOTCS
IIPOYHOCTH U IIACTUYHOCTH IOHMKAIOTCS
IIPOYHOCTH OHWKAETCS], & TUIACTUYHOCTD TOBBIIIAETCS
JU1s U3rOTOBJIEHNUS IIPYKUH LIEJIECO00Pa3HO UCIIOIb30BATh CILIAB. ..
BbpO10
+ bpb2
bpC30
JI96

Tema: AJJIOMUHUH H CIIABBLI HA €r0 OCHOBE
JInTEeMHBIMHU CIIIaBaMH Ha OCHOBE aJIFOMUHUS SBIISTIOTCS ...
e + CHIIyMHHBI
® ypATIOMHUHBI
e OpOH3BI

31



aBHaJInl

119 — 310 CIUIaB Ha OCHOBE JIIOMHUHUS, TEPMUYECKOH 00pabOTKOM.
e + nedopMUPYEMBIH, yIIPOIHICMBII
e 1eOpMUPYEMBIH, HE YIIPOUHSEMBIA
® JINTEHHBIN, YIIPOUHIEMBIN

JIMTEUHBIN, HE YIIPOUYHSIEMbIN

Ha ¢parmenTe nuarpammel «Al — Ierupyromuii 31eMeHT» JTUTEHHBIM CIJIaBaM OTBEYaeT 00JIacTh ...

L
e +d
o o I * a
/ ' ° 0
! = 14
gl 1 - e cC
bl O d

Z[ypaJ'IIOMI/IHbI MOKHO YIIPOYHUTSD ...

+ 3aKaJKOW U CTapeHueM
3aKaJIKON U CPETHUM OTIIyCKOM
HOpMaJM3aluuen

YIIy4IlIEHUEM

JlepopmMupyemMbIM HE YIIPOUHSEMBIM TEPMHUECKONH 00pabOTKOM CIIJITaBOM HAa OCHOBE aJIFOMUHHUS SIBJISETCS

+ AMr2
A995
1

AK9

W3meHeHne CTpyKTypbl CUIIyMUHOB (U3MEJIbUEHUE CTPYKTYPhl IBTEKTUKH, yCTPAaHEHUE KPYIIHBIX ITEPBUY-
HBIX KPUCTAJUIOB KPEMHUS) TOCTUTAETCH. ..

[Tnactuueckum aepopmMupoBaHUEM
3aKaJKOW U ECTECTBEHHBIM CTapEHUEM
3aKaJKol U UCKYCCTBEHHBIM CTAPEHUEM
+ MoauduuupoBaHueM HaTpueM

CnnaB AMr2 MOXHO yHpPOYHHUTb. ..

Hopmanuzanueit

3aKajakol U €eCTECTBEHHBIM CTapEHUEM
3aKankol U UCKYCCTBEHHBIM CTapEHUEM
+ [Mnactuueckoii nedopmanueit

W3 HrxenepeunciieHHbIX 1e(popMUpyEMBIMU YIIPOUHSEMBIMA TEPMUUECKON 00pabOTKOM cIiilaBaMH Ha
OCHOB€ AJIFOMUHUSA SBIIIOTCS. ..

+ IypaTllOMUHEI
MEJIbXHOPHI
CHIIYMHHBI
JIaTyHHU

JIuTeiiHpIM CIJIaBOM Ha OCHOBE aJIOMHUHUS SBISAETCA ...

20J1

+ AJI2
JIAJK60-1-1
AMr

JU1sl U3rOTOBJIEHUS BBICOKOHArPYKEHHBIX KOHCTPYKLIMH B CaMOJIETOCTPOECHUH 1IETIECO00Pa3HO UCIIOIIb30-
BaTh CIUIAB ...
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AMTI2
+ B95
A20
J196

YnpouHeHHe AypaaiOMHUHOB IIPU TEPMUUYECKON 00pabOoTKe 00YCIOBICHO. . ..

+ O06pa3oBanue B miporecce craperus 30H [ mabe — [IpecToHa Wiu TUCIIEPCHBIX YacTUIl U30BITOY-
HBIX (a3

W3menbueHreM 3epHa B pe3ysbraTte (pa3oBoii mepeKprcTaIu3aim

®opMHUPOBaHUEM YCTOHUUBOW TYCUCTOCTH CYOCTPYKTYPHI C TUCIOKAIIMOHHBIMH I'PaHUIIAMU
[TpoTtexanue npu 3akanke 6e3a1(pPy3nOHHOTO MAPTEHCUTHOTO MIPEBPAIIECHUS

CI/IJ'IYMI/IHBI SABJIAKOTCS CIlllaBaMH1 Ha OCHOBE

ne(OpMUPYEMBIMH. .. ATFOMUHHUS
ne(pOPMUPYEMBIMH ... METU
JTUTCHHBIMU ... MEH

+ JUTEHHBIMH ... ATFOMUHUS

Ha ¢parmenTe muarpammel « Al — nerupyromui 31eMeHT» 1ehOpMUPYEMBIM CILIaBaM, HE YIIPOYHSIEMBIM
TePMHUYECKON 00pabOTKOM, COOTBETCTBYET 00IACTb. ...

8
o ¢
1 1 e )
W s o . Tl e d
G I R

HypaJHOMI/IHI)I OTJIMYAKTCA OT YUCTOI'O aJIFOMHUHUA. ..

Bosiee BICOKON KOPPO3HUOHHOW CTOMKOCTBHIO
+ bosee BBICOKOM MPOYHOCTHIO

Xynueit 00pabaTbIBa€MOCTBIO PE3aHHEM
boitee BBICOKOM AIEKTPOITPOBOJHOCTHIO

CmuniaB [[16 nenecooOGpa3Ho UCTIOIB30BATh JI U3TOTOBJICHHS. . .

+ OOLIMBKY CaMOJIETOB
[lemeHTyeMBIX IECTEPEH
[ToAIMITHIKOB CKOJIbKEHUS
OTHMBOK CI0KHOU (hOPMBI
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IIpombllJIEeHHBIE CTAIH

s IMPUBCACHHBIX cTane HanMEHBIITHN IMOopor XJIaAHOJIOMKOCTH UMECT CTAJIb ...

Créric
+ 08cn
10k
40X

Hau6onee Bricokast AJIUTEIIbHAsA IMIPOYHOCTE KapOIIPOYHBIX craneu IEPIUTHOrO Kjlacca JOCTUTacTCA IIPO-
BCACHUEM ...

3aKaJIKh U HU3KOI'O OTITYCKa

+ 3aKaJIKi U BBICOKOT'O OTITyCKa
OEMCHTaAllu

3aKaJIKu U CpEAHETO OTITYyCKa

Haubonee BBICOKYIO TBEpAOCTH cTanb Y 10 umeeT mocie ...

Z[J'IH XOJIOAHOM MITAMIOBKH uenecoo6pa3H0 HCII0JIB30BAaTh CTAJIb ...

+HEIOJIHOM 3aKaJIKU U HU3KOI'O OTIIyCKa
IIOJIHOM 3aKaJKu U HU3KOr0 OTIyCKa
HEINOJIHOM 3aKaJK! U BBICOKOTO OTITYCKa
IIOJIHOM 3aKaJKy U BBICOKOT'O OTIIyCKa

X12d1
08cn
+ 08k
[11X4

Kaponpounas ctanp 10X18H12T no ctpykType oTHOCHUTCS K

+ ayCTEHUTHOMY
KapOUIHOMY
MapTEHCUTHOMY
IIEPIUTHOMY

KJiaccy.

Yucno B MapkupoBke mapuxonoamunaukoBoi cranu HIX20CI™ o6o3HauaeT cpeHee coaepKaHue ...

yriaepoaa B ACCATBIX OOJIAX MMPOLICHTA
XpoMa B IIpOUCHTAX

+ XpoMa B ACCATBIX NOJAX IMTPOLICHTA
yriaepoaa B COTBIX OOJIAX MPOLIEHTA

ITo conepxanuto yriepoja KOHCTPYKIMOHHBIE YJIy4lIaeMble CTAIH SIBIISIOTCS. ..

besyrneponuctsiMmn

+ CpenHeyriiepoiucTbIMU
BricokoyrnepoaucteiMu
HuskoyrnepoautceiMu

’KaponpouHsie cIijIaBbl HA OCHOBE HUKEJSI (HUIMOHUKH ) 11€J1eCO00Pa3HO MCIIOIb30BATh ISl H3TOTOBIICHUS

+ JlonmaTok ra3oBbIX TYpOUH

Jletaneil KOTJIOBBIX YCTaHOBOK

ItamnoB ropsiuero neopMUpOBaHUS
®pe3 11 pe3aHus ¢ BBICOKON CKOPOCTBIO

WucTpyMeHT npocToit GopMBbl U3 OBICTPOPEXKYILEH CTaIM MOCIIe 3aKalIKi HHOT/Ia MOABEPratoT 00padoTke
XOJIOJIOM C LENBIO. ..
JIMCIIepCHOHHOTO TBEPJICHUS B pe3yJIbTaTe BBIJCICHHS U3 MApPTEHCUTA CIIEUAIBHBIX KapOHUI0B
YBenuueHus CoAepKaHus JIETUPYIOLINX 3JIEMEHTOB B MAPTEHCUTE

Cramu 15X, 18XI'T mienecoobpa3Ho UCTIOIB30BATh JIJISl U3TOTOBIICHUS

+ YMeHblIeHNs COIep KaHMsI OCTaTOYHOIO ayCTEHUTA
[Tonmyuyenus 6osee AUCTIEPCHON MApPTEHCUTHOW CTPYKTYPbI
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e Ope3 HEOOJIBIIOTO AUAMETPA
e + IleMeHTyeMbIX 3y0UaThIX KOJEC
e [lpyxwuH, peccop
e Jleranei mapoBbIX KOTJIOB
K peccopHO-IIpyKMHUCTBIM CTaIsIM OTHOCHUTCA. . ..

e 20X
e 40
e XBI'
e +55C2
TennocTonKoi HHCTPYMEHTAIIBHOM CTaNIbIO SBIIACTCA. . ...
e +PI8
o VBA
e JIIX15
o 40T

[To conepkanuto yraepoaa craib HIX15 oTHOCHTCA K. . ...
e + BpICOKOYTIIEpOIUCTHIM
e HuskoyrnepoaucTsiM
e be3yriepoaucTeiM
o CpeaneyriepoaucTbiM
W3 HiKenpuBeIeHHBIX JIy4dIlIel CBApUBAEMOCTbIO 00JIaJaeT CTalb. ..
e VIOA

e 40X
e +10
e 9XC

Haubonb1el xaponpo4HOCThIO 001a1al0T CIUIABHI. ..
e MeKo3epHHUCThIE, UMEIOLIUE TOMOTEHHYIO CTPYKTYPY TBEPJOTO pacTBOpa

o + prr[HOSCpHI/ICTLIC, HMCIOIIUEC CTPYKTYPA TBEPAOTO paCTBOPa C AUCIICPCHBIMU YaCTHLIAMU Kap-

OWIHBIX WJIM WHTEPMETAUIUIHBIX (a3

e Menko3epHUCTHIEC, UMEIOIINE CTPYKTYpa TBEPJOTO pacTBOpa C IUCIIEPCHBIMU YacTHIIAMU KapOu-

HBIX MJIM UHTEPMETAJUIUIAHBIX (a3
e KpynHo3epHucTele, UMEIOIINE TOMOT€HHYIO CTPYKTYpPY TBEPAOrO pacTBopa
VYriepoaucTol HHCTPYMEHTAIBHON CTAJIBIO SABJISIETCS. . ..

e PI8

e +VI0A
e 060

o (16

[To cTpyKType B paBHOBECHOM COCTOSTHUM OBICTPOPEXKYIOLINE CTaJIN OTHOCSTCS K
e MapreHcuTHOMY
e AyCTEHUTHOMY
e IlepmutHOMY
o +JleneGypuTHOMY
ITo crenenu packucnenus cranb 30XI'CA sBisercs ...
e + CIIOKOMHOU
e  KUIIAIIENH
® KayeCTBEHHOH
® BBICOKOKAYECTBEHHOMN

KJ1accy

}KaponpquLIe CTaJin ayCTCHUTHOI'O KJIacCa uenecoo6pa3Ho MNPUMCHATH I J:[eTaneﬁ, pa60Ta}om1/1X npu

TeMIleparypax...
e e BoIme 850 °C
e 500-580 °C
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e He Bbie 400°C
e +500-750 °C
JU1st I3TOTOBJICHUS PEXKYIIETO0 HHCTPYMEHTA 1eJIecO00pa3HO UCTIONb30BaTh CTAIH ...
o +V7A,P6M5
e 40XH, 30XI'CA
e 60C2H2A, 55C2
e AC30XH, A40T
OCHOBHBIM TpeOOBaHHEM K J€TAISIM, PAa0OTAIOIIMM B YCIOBUSAX aOpa3uBHOIO M3HAIINMBAHUS, ABISAETCA
BBICOKAA ...
® IUIACTUYHOCTh
® KOPPO3HOHHAs CTOMKOCTb
e yjapHas BA3KOCTb
e + IIOBEPXHOCTHAs TBEPAOCTh
W3 npuBeeHHbIX cTanel HanOobIIel TBEPAOCTHIO B 3aKAJICHHOM COCTOSTHMM 00J1aaeT CTallb. ..
o +IIIX4

e 45
e 12X17
o A22

TennocToiKoCTh OBICTPOPEKYLIUX CTAJIEN — 3TO CIIOCOOHOCTH IPOTUBOCTOSATD. . .
e + Otmycky
e ['a30Boii KOPPO3UHU IPU BBICOKHX TEMIIEpaTypax
e Ycramoctu
e MHOroKkpaTHbIM HarpeBaM M OXJIaXICHUAM
B mapke ctanu P9 nudpa o603HauaeT cpenHee copepikaHue. . .
e bopa B cOTBIX 10JIAX IPOLIEHTA
e Vriepoja B I€CATHIX JAOJSAX MIPOLIEHTA
e ®docdopa B COTBIX J0JISIX IPOLIEHTA
e + Bombs(pama B mpomeHTax
Cranp 60C2XDA nenecooOpa3zHO UCIIONB30BATH IS
U3TOTOBJICHHUS ...
e + IPYXHH U PECCOP
® IIEMEHTYEMbIX 3y0UaThIX KOJec
® IIAPUKOB U POJIMKOB MOIIUITHUKOB KaYeHUS
® CBApHBIX CTPOUTEIBHBIX KOHCTPYKIUI
HenarpysxenHble nian cnaboHarpyskeHHbIE JeTalld, padoTarolue B Ta30BbIX Cpellax MMpU TeMIiepaTypax
Bhimie 550 °C, U3roTaBIMBaIOT U3 CTajieH.
e -+ KapOCTOUKUX
® JKapOIPOYHBIX
® TEIUIOCTOMKHX
® KOPPO3HOHHO-CTOMKHUX
Jlia neranei, paboTalONIMX HA U3HOC B YCIIOBUSAX a0pa3suBHOIO TPEHUS U BHICOKUX JaBJICHUN U yJ1apoB
(TpakoB I'yCEHMYHBIX MAIIMH, 1K APOOMIIOK U IIp.), LIeIeco00pa3HO UCHOIb30BATh CTATb ...
e +110I'13J1

o Al2
e P6M5
o JIIX15
3 HUKCIIPUBCACHHBIX )Kﬁ.pOHpO‘lHOfI CTAJIBIO SABJISICTCA ...
e 40XDA
e FO6MSKS
e +40X9C2
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e I8XIT
JUist I3rOTOBJICHUSI KPYITHBIX IITAMITOB XOJIOJHOTO 1e(hOPMUPOBAHHS LIEI€CO00pa3HO UCTIOIb30BATh
CTalb ...

o [IIX4

e 12X18HIOT
e +XI12M

e VI2

CriocoOHOCTh MaTepuana JTUTEILHOE BPEMS CONTPOTUBIISATHCSA APOPMUPOBAHUIO U Pa3pyIICHUIO TIPH
BBICOKHX TeMIIEpaTypax Ha3bIBACTCA ...
e -HKaApOIPOYHOCTHIO
®  TEMJIOCTOMKOCTHIO
e  BBEIHOCJIHBOCTBLIO
® JKAPOCTOMKOCTBIO
Cranb 1I1X4 ucnonb3yercs 115l U3TOTOBJICHHUS ...
e JeTajei, Moay4aeMbIX X0JIOHON IITaMIOBKOM
® IIITAMIIOB XOJIOJHOTO JAe(OPMHUPOBAHUS
e -+ IIIAPUKOB M POJIMKOB MOIIIUITHUKOB
® [IEMEHTYEeMbIX 3y0UaThIX KOJecC
N3 HIKeepeuncIeHHBIX CTale HanOOIbIICH H3HOCTOMKOCThIO 00J1a1aeT. ..

o A40I

e 65-BU

e +IIIX15CT
e 10

Meramuryprudeckoe KaueCTBO CTajau ONPEIEISIETCS. . .
e CojaepkaHuEM JIETUPYIOIINX 3JIEMEHTOB
e (CTeneHblo U paCKUCICHUS
e + CoaepskaHueM BpeIHBIX IpuMeceit — cepbl U Gochopa
e BennuuHOU 3epHA
Bricokast usnococroiikocts cranu [IIX15 qocturaercst mpoBeaeHUEM. . .
e [losHOM 3aKaKy ¥ BBICOKOTO OTITyCKa
e Hopmanuzanuun
o Ilemenranuu
e -+ HenoJsHOM 3aKajKky U HU3KOTO OTITyCKa
HuskoyrnepoaucTeie skaponpoyHbie cTanu, coaepxarue 2-3% xkapoumpooodpaszyromniux saemeHToB(Cr,
Mo, V), o cTpyKType B HOPMaJIM30BAHHOM COCTOSIHUU OTHOCATCS K ----KJIaccy
MapreHncutHO-heppUTHOMY
AyCTeHUTHOMY
+ IlepautHOMY
e MapreHcuTHOMY
3yOuaTsie koJieca u3 cranu 40X 11st MoTydeHHs BBICOKOW MOBEPXHOCTHOM TBEPAOCTH B COUETAHUH C BSI3-
KOM CEpALIEBUHON MMOIBEPTALOT. . .
Y aydmeHuto
Hopmanuszannu
+ [IoBEpXHOCTHOM 3aKajKe U HU3KOMY OTITyCKY
[lemenTanuu, 3aKajike 1 HU3KOMY OTITYCKY

Tema: Iliiactmaccent
Haubonee spko BeIpa)kKeHHOW aHM30TPOINUEH CBOMCTB 00JIaal0T IJIACTMACCHI C HAMoJIHU-
TEJEM.
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® + BOJOKHUCTBHIM
® [IOPOIIKOBBIM
® Ta3000pa3HBIM
® HEOPraHWYECKUM
[TonuMmepsl, mepexosIIre B HEPACTBOPUMOE M HETIABKOE COCTOSIHHE ¢ 00pa3oBaHUEM TPEXMEPHOU CeT-
YaTOM CTPYKTYPHI MO/ BIUSHUEM TeIla, OTBEPAUTENCH, KaTAIM3aTOPOB, HA3BIBAIOTCH ...
e + peakToruiacTaMu
® TEepMOILJIaCTaMH
®  IIOJIMAIACTOIIaCTaMU
e OJOKIOJIMMEpaMu
JI71s HOBBIIIICHUS MEXaHUYECKUX CBOMCTB M CHMDKEHHMSI CTOMMOCTH IJIACTMAacC B MX COCTaB BBOJAT ...
e -+ HAIIOJIHUTEJIN
® TUIaCTU(PHUKATOPHI
®  CMOJIBI
e CcTabWIM3aTOPHI
[Tonumepsl, pa3Msrdaroniuecs Ipu HarpeBaHUM U 3aTBEPACBAIOIINE TTPH OXJIAKICHUU 0€3 MPOTeKaHUs
XUMHUYECKUX PEaKIui, Ha3bIBAIOTCH ...
+ TepMoIuiacTamu
peaKkTonIacTaMu
OJINTOMEPAMH
conoJIMMEpaMu
CrnoucThle MIACTUKY MOTYYarOTCs U3 BOJOKHUCTBIX HAMONIHUTENIEH (OyMaru, TKaH!U, HETKaHBIX PYJIOHHBIX
MaTepHuasoB), MPEABAPUTEIIHLHO MTPONUTAHHBIX WM JJAKUPOBAHHBIX TEPMOPEAKTUBHBIM CBS3YIOIIUM, B
MpOIECCe ...
® [IPECCOBaHUS
® [IOJMMEpHU3aAlUU
® ITIOJMKOHJCHCAIIUH
e -+ CIICKaHUI
B kaudecTBe TemION30IA1IMOHHOTO MaTepuana 1eIecoo0pa3Ho UCIOIb30BaTh. ..
1. Tlomuctupon
2. Tekcromur
3. ®ropomnact
4. + Ilenonnact
JInst moBBIIEHUS] TBEPAOCTH, TPOUYHOCTH, JKECTKOCTH B COCTAB IIJIACTMACC BBOJIAT. ..
[Tnactuduxatopsl
Crabunuzatopsl
+ HanomauTemn
e OrtBepaurenu
HenossapHsiM TEpMOILIACTOM SBIISETCH. . .
e [lonmuBuHUXIOPU]
e -+ [losmctupon
e Pe3onpHAas cMoja
e DnoKcHIHas cMoJa
[Ipu yBenmMueHUM TeMIIEPATYPhI YICIBHOE JIEKTPUUECKOE COIMPOTUBIIEHUE TBEPABIX METEIUIMYECKUX
MPOBOJIHUKOB. ..
e VYMeHbIaeTcs
e He uzmensercs
e (CHauana yBeIMYMBACTCS, 3aTEM YMEHBIIIACTCS
e + VBeauuuBaeTcs
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JIncToBO# CIOUCTHIN MIIACTUK, TIOTYYaeMbIid TOPSIYUM ITPECCOBAHMEM HECKOJBKUX JIMCTOB OyMaru, mpej-

BapUTEJIBHO MPOMUTAHHBIX (EHOIO0POPMATBAECTHIHON CMOJION, Ha3bIBACTCA. . .
® TEKCTOJHUTOM
® + TeTUHAKCOM
e JIeNbTa-IPEBECUHOMN
e acOOTEKCTOJIUTOM
TepMmorIacTHYHOM IIACTMACCON SABISAETCA ...
® TETHUHAKC
e +TIOIUIIPOIHIICH
® AMHHOIUIACT
® CTECKIOTEKCTOJIAT
ITocne oTBepKACHUSA TEPMOPEAKTUBHBIE ITIOJIUMEPBI UMEIOT _ CTPYKTYpY.
e Kpucramumyeckyro
e + [IpocTpaHCTBEHHYIO ((CIIUTYIO»)
e JIMHEWHKIO
e PaszBeTBicHHYIO

Tema: Pe3uHoBbIe MaTEepHAJIbI
B nponecce BynkaHu3anuu Kaydyka CHUXKACTCS ...
e -+ cTeneHb HAOYXaHUS KaydyKa B PACTBOPUTEISNX
® 3JIACTUYHOCTh
® TBEPAOCTh
®  MOpPO30yCTOWYMBOCTH
JleTanu U3 ChIpOM pe3UHBI U3TOTABIMBAIOT METOJIAMH ...
e + [IPECCOBAHUS U JIUThS O] JaBICHUEM
® [UIMKEPHOTO JINThS U KCTPY3UU
® TIPOKaTKH " (hpe3epoBaHus
e BOJIOYEHMS U U30CTATUYECKOTO IIPECCOBAHUS
B xauecTBe HaNoOIHUTENEH IPU MOTYYEHUN PE3UHBI HCIIOJIB3YIOT ...
e + MHUHEpaJIbHbIE UJIU YIJIEPOJHBIE TOPOILIKH
® CJIOWCTBIEC U I'PaHyJMPOBAHHBIE MaTEPHAIIBI
® KOpOTKHE WUJIU HETPEPHIBHBIE BOJIOKHA
® Cepy U CelleH
AHTHOKCUIAHTHI BBOJAT B COCTAB PE3UH AJIA ...
e + 3aMelJIEHUS POLIECCOB CTAPEHUS
e 00pa3oBaHUs MOMEPEUHBIX CBSI3€H MEXYy MaKpOMOJIEKYJIaMHU Kay4yyKa
e o0serueHus nepepaboOTKH Pe3MHOBOM CMECH
® [IOBBIIIEHUS JIACTUYHOCTH
BynkaHuzaTopbl BBOJIAT B COCTaB PE3UH JUIA ...
e +00pa30BaHuUs MONEPEUHBIX CBI3EH MEXYy MaKpOMOJIEKyJIaMU KayuyKa
e 3aMeIJICHUS NMPOLIECCOB CTApEHUs
®  YIy4YIIEHUS TEXHOJIOTMUECKUX CBOMCTB PE3UNHOBON CMECH
e (opmupoBaHus cHEPOIUTHON CTPYKTYphl MaTepHaa

N3HococTolKMe pe3rHBI MOTY4YaloT Ha OCHOBE Kay4JyKOB.
e OyTOJCHOBBIX
®  TOJUCYJIb()UITHBIX
e + MONMMYPETaHOBBIX
e CHIIOKCaHOBBIX

JU1st CHUKEHHSI TOPFOYECTH B COCTaB PE3UH J100aBJISIOT. . .
e Perenepar
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+ AHTUIIEPEHBI
Jle3omopaHThl
OyHTUIUTBI

ILJIH YBCIUMUYCHUA COIPOTUBJICHUA PE3UH U CTUPAHUIO B UX COCTAaB BBOIAT. ..

Kpacurenn

+ AKTHUBHbBIE HallOJIHUTEIN
[TnactudukaTops
NHepTHBIE HAIOJIHUTEIN

Crtabunu3atopsl BBOJAAT B COCTaB PE3UH JUIA ...

3aILUTHI OT BO3ACUCTBUSA MUKPOOPraHU3MOB

CHWKEHUS BOCIIJIAMEHSIEMOCTH U TOPIOYECTH PE3UHBI

00pa30BaHMs MOMEPEUHBIX CBA3EH MEX/y TMHEHHBIMU MOJIEKYJIAMHU Kay4dyKa
+ 3aMeUIeHHs IIpoLecca CTapEeHUs

Pe3unsl numeror CTPYKTYPY

+ peaKOoCETUaTyIO

Pa3BETBIEHHYIO

CIIUTYIO C OOJIBIIMM YHCIIOM TTOTIEPEYHBIX CBSI3CH
JIMHENHYIO

Hpouecc CIINBAHUS MAKPOMOJICKYJI KaydyKa IMONCPCUHbIMU XUMHUYCCKUMU CBA3AMU C LECJIBIO MMOJIYUCHU
PE3UHBI HA3bIBACTCA ...

MOJIMKOHICHCAUEN
JECTPYKIUEN
MOJIMMEpU3aLnei

+ ByJIKaHHM3aLHEN

MeTo10M NMONUKOHIECAIIH TTOTYYat0T Kay4yK

N3onpenoBbIit
XJIOpONPEHOBBIN
+onmucynbuHbIit
ByTranueHoBblit

Tema: MaTepuaJibl ¢ 0CO0bIMH 3J1eKTPUYECKUMU CBOICTBAMH

Benuuuna u tin MMPpOBOAMMOCTH MMOJTYIIPOBOJHUKOB 3aBUCAT OT ...

+ OpUpPOBI U KOHLIEHTPALMHU [IPUMECEN
THUIA KPUCTAUINYECKON PEIIETKH
MMapaMeTPOB KPUCTATIINYECKOUN PEIICTKU
MAarHUTHOW TPOHUIIAEMOCTH

CrocoOGHOCTH K MONISIPU3ALMY O] ACHCTBUEM MPUIIOKEHHOTO SJIEKTPUUECKOTO MOJs sABiseTcs GpyHaa-
MEHTAJLHBIM CBOMCTBOM ...

+ OIUDJIEKTPUKOB

ITOJIYyIIPOBOIHUKOB
ITOJIYyIIPOBOIHUKOB
(heppoMarHeTUKoOB

K TpyaHOroprounM KUJIKUM IU3JIEKTPUKaM OTHOCATCA ...

+ KpeMHEOPraHUYECKHE KHUIKOCTH
He(TsAHbIE Macia
MOJIUXJIOP AU () EHUITBI
(dbTopopraHYecKue XUIKOCTH

Hawnbomee BrICOKHE 3HAYCHUS YACJIBHOT'O COIPOTUBJICHHUA U BHeKTqueCKOﬁ MMPOYHOCTU UMCIOT ...

+ HCIOJISIPHBIC TCPMOILIACTBI
MOJIAPHBIC TCPMOILIIACTHI
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®  PEaKTOIIACTHI
e HedTsAHBIE MacIa
AMOpGHBIN TEPMOIUTACTUYHBIN MaTepHall, 00pa3youiics B pe3yIbTaTe MepeoXIaKACHN pacCiiiaBa OK-
CHJIOB, Ha3bIBaeTCA. ..
o Kepamukoit
e Muxkanekcom
e + Heopranmueckum cTeKIOM
e AcOecTOollEMEHTOM
Haubonee mmpoko npuMeHsSeMbIMH METAIUTMYECKUMH ITPOBOIHUKOBBIMU MaTepUAIaMU SIBIISFOTCSL. . .
e Turan u xpom
e ['‘epmanuii U KpeMHHI
e +Menr U ATIOMUHAN
e (OnoBO CBUHEI]
JU1g U3roTOBIEHUS 1MO/I0B, TPAH3UCTOPOB UCIIOIb3YIOT. . ..
e [lonuctupon, NOMMBUHUIXIOPU]
e Menn, amfOMUHAN
e + ['epMaHuii, KPEMHH
e [lepmaiou, 3IEKTPOTEXHUUECKYIO CTANb
VY aenpHOE 3JIEKTPUUECKOE COIPOTUBIECHUE METAIJIOB BO3PACTAET B PALY. ..
e Cu—-Ag-Fe—Al
+ Ag—Cu—Al-Fe
Al-Fe—-Ag—Au
W—-Al-Cu-Ag
[Ipu yBenuueHuu TemMmmnepaTypsl yAeIbHOE AIEKTPUIECKOE COMPOTHBICHNUE TBEPIBIX METAITHUYECKHIX
IIPOBOJHUKOB ...
® HE U3MEHsEeTCA
e CHayala yBEeIMYHBACTCS, 3aT€M YMEHbIIIAETCS
® yMEHbIIAETCs
e + yBEIMUYUBAETCS
dusznyeckas BeJIMUMHA, TOKA3bIBAIOIIAs, BO CKOJIBKO pa3 yBEJIMYUBAETCS EMKOCTh KOH/IEHCATOpa MpH 3a-
MEHE BaKyyMa MeXIy ero oOKJIaKkaMH Ha IMAJIEKTPUUYECKHI MaTeprall, Ha3bIBaeTcs ...
e  a0COJIIOTHOW AMANEKTPHUUECKON MPOHUILIAEMOCTHIO
® JUAIEKTPUYECKOW BOCIPUUMUYUBOCTHIO
e + OTHOCHUTENBHON AUDIEKTPUUECKOHN MPOHUIIAEMOCTBIO
® DJIEKTPUYECKON MOCTOSTHHOM
JIM3IeKTpUYECKUMH MaTEpUATIaMU SIBJISIFOTCS ...
®  CeJICH, apCEHU/] TaJlIns
e + noauTeTpadTOPITUIIEH, TETHHAKC
® HUXPOM, KOHCTAaHTaH
e rpadut, KapOug KpeMHHS

Tema: OCHOBBI JINTEHHOT0 MPOU3BOACTBA

CrocoOHOCTh METAJIJIOB M CTUIABOB B PACIIJIABIEHHOM COCTOSIHHH 3aIOJIHSITH MOJIOCTh (POPMBI M TOUHO
BOCIIPOU3BOJUTH OYEPTAHHUSI OTIIMBKHA HA3bIBAETCH ...

® + KHUJIKOTEKYUYECTHIO

e (opmyeMocTbiO

®  BSI3KOCTBIO

e JIMKBaIlMen
Yacth MOJIETTHHOTO KOMITJIEKTA, PU TIOMOIIX KOTOPOi B TUTEHHOMN dopMe 00pa3yercst HoI0CTh, COOTBET-
CTBYIOIIAsl HAPY>KHON KOH(UTYpAIMK U pa3MepaM OTIMBKH, Ha3bIBACTCH ...
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e -+ MOIEIBIO
® OIIOKOH
® CTEep)KHEM
e TpUOBLIBIO
MHOTOKpaTHO UCIIOIb3yeMast IS MOJIYICHUS OTJIMBOK METaTndeckast popma Ha3bIBaeTCs ...
® |+ KOKHIIEM
e 0001049KOBOI hopmoit
e mpecc-popmoit
®  U3JI0KHHUIICH
J1Jis ToITy9eHurst OTIIMBOK, UMEIOIIHUX ()OPMY TeJl BPALICHHUS, UCIIOJIB3YIOT JIUTHE ...
+ HEeHTPOOEIKHOE
B KOKHUJIb
I10 BBIIJIABIIAEMBIM MOJICIISIM
B IiecyaHble (POPMBI
OCHOBHBIM KOMITOHEHTOM ()OPMOBOYHOM CMECH SIBIISIETC ...
+ KBapIIEBbIi TIECOK
LIEMEHT
JKHIKOE CTEKIIO
® MAarse3uT
HeoaHopoaHOCTh XUMHUYECKOT'O COCTaBa CIIaBa B PA3JIMYHBIX YACTIX OTIIMBKH HA3bIBETCH. ..
e VYcaakon
e + JIukBanuei
e [lomumopduzmom
e Amnusorponueu
CBoICTBO MaTepHalioB YMEHbIIATh 00bEM U JIMHEWHbIE pa3Mephl IPU OXJIAXKICHUU U 3aTBEPICBAHUU
Ha3bIBaeTCA. ..
e KunkorexkyyecTbro
e OTHOCHUTEIIbHBIM CYKECHHEM
e + Ycagkoii
e  VYILIOTHIEMOCTBIO
OCHOBHBIM CBSI3YIOLTUM KOMIIOHEHTOM (DOPMOBOYHBIX CMECEH SIBIIsIeTCS ...
+TJIMHa
JKHIKOE CTEKIIO
TEPMOpPEaKTUBHAS CMOJIa
LIEMEHT
MartepuanoM, U3 KOTOPOTO U3TOTABIUBAOT (POPMBI AJIsI KOKUIBHOTO JTUTHS, MOXKET OBITH ...
+ cepelii UyTyH
KepaMHKa
IIECYaHO-CMOJISTHAS CMECh
MECYaHO-TJIMHUCTAS CMECh
[Tpouiecc popmMupoBaHus OTIUBKH MPU CBOOOIHOM 3alIMBKE MeTajlia BO Bpallarolycs GopMy Ha3biBa-
€TCS JIUTBEM. ..
e B xoxuib
e Jlox naBieHueM
e B o6onoukoBbie popmbl
+ LlerTpoOeXHBIM
DNeMEHT MOJEIIBHOIO0 KOMILIEKTA, UCTIOJb3YEMbIH JJIsl KPETUIEHUs] MOJIEIE OTJIMBKHU U 3JIEMEHTOB JIUT-
HUKOBOM CHCTEMBEI, Ha3bIBAETCH. . ..
e +MoaensHON IIINTON
e Moaenbro
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e CrepxHeM

e Omokoit
ToHKOCTEHHBIC OTIUBKH, MAJIO OTIMYAONIUECS TI0 pa3MepaM U GopMe OT TOTOBOM JETAI, MOXKHO IO JTy-
YUTH JTUTBEM ...

® IICHTPOOCKHBIM

® B KOKHJIb

e -+ I10 BBIIIABIIIEMBIM MOIEIISIM

e B IeCYaHBIX opmMax
J1Jis U3rOTOBIICHHUS CTEPIKHEH, C TIOMOIIBI0 KOTOPBIX B OTIUBKAX 00Pa3yIOTCS MOJIOCTH WM OTBEPCTHSI,
HCIIONB3YIOT ...

® OIIOKH

® + CTEP)KHEBBIC AIIUKU

® MOJCIBHYIO TUIUTY

o Mojaeau

Tema: OCHOBBI CBAPOYHOI0 MPOU3BOACTBA

B kadecTBe 3aIMTHOTO ra3a IpU 1yroBOW CBAPKE MOYKHO MCIOJIb30BATh ...

e +apro”

e MeTaH

®  KHUCJIOpOA

e aICTHIICH
Pa3HOBUIHOCTHIO KOHTAKTHON CBApKH SABJISIETCA CBapKa ...

e -+ TO4YEeYHaA

® B3PBHIBOM

® 3JIEKTPOHHO-JIy4YeBas

e IIJIa3McHHAas
TexHONIOrnYecKui Mpouece MOJy4YeHUsT HEPA3bEMHOIO COCAMHEHHUS] MOCPEICTBOM YCTAHOBJICHHS MEXK-
aTOMHBIX CBSI3€l MEXKIY COSAMHSIEMBbIMU YAaCTHI[AMH MIPHU UX HArpeBaHUM U (WJIH) IIACTHYECKOM Jedop-
MHPOBAHUU HA3BIBACTCH ...

e -+ CBapkou

® JIUTHEM
® I[IPECCOBAHUEM
® KOBKOU

Pa3HOBHUIHOCTHIO TEPMOMEXAHUUECKOM CBapKHU SIBJIIETCS CBAPKa ...
e + KOHTaKTHas
e yromas
e rasoBas
® DJIEKTPOILIAKOBas
[Ipu yBenuueHuu coaepkaHus yriepoJia B CTalsAX UX CBAPUBAEMOCTS ...
+ yXyauaeTcs
YIIyqIIaeTcst
MPaKTUYECKU HE U3MEHSETCS
U3MEHSIETCd HEMOHOTOHHO
Hawunyurieli cBapuBaeMoCThIO 00J1a1a10T CTaJu:
e (CpeaHeyriaepoaucTsie
e -+ Huskoyriepoaucreie
e  BBICOKOYTIIEpOAUCTHIE
e JlerupoBaHHbIE
K MexaHnueckuM MeTo/1aM CBapKH OTHOCHUTCS CBAPKA ...
® TOYEYHAas
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o muddy3noHHas
e +TpEHUEM
e pyd4Has Ayromas
Caapka, ocy1iecTBisieMas 3a CUET TEIUIOTHI, BBIIEISIEMON IPU CrOPAaHUM F'OPIOYETO Ira3a B KUCIOPOJE,
Ha3bIBaeTCH. . .
e +['a3oBoil
e KoHTakTHOMU
e JlyroBoii cBapKOi B 3allIUTHBIX razax
e  DJIEKTPOILIAKOBOU
CBapkoii Ha3bIBaeTCA ...
e +TEXHOJIOTMYECKUI MTPOLIECC MOITYUYEHUSI HEPA3bEMHOI0 COEAMHEHUS ITOCPEICTBOM YCTaHOBJICHUS
MEXATOMHBIX CBA3EH MEXIY COCAMHSAEMbIMU YaCTUIIAMU MPU UX HATPEBAHUU U (WUJIN) IIaCTUYE-
CKOM J1e(hopMHpOBaAHHUH
® Harpes M BbIJEPXKKa MOPOIIKOBON (POPMOBKHU HMXKE TOUKH IJIABICHHUS OCHOBHOTO KOMIIOHEHTA C
IEJIBIO TTONYYeHUsI HEOOXOIMMON CTPYKTYPBI U CBOWCTB
® COEIMHEHHE METAJNIMYECKUX 3ar0TOBOK O€3 pacIlIaBJIEHUs C IOMOILBIO PUCAJI0YHOIO CIUIaBa,
uMeroniero 0oyiee HU3KYIO, IO CPAaBHEHUIO C OCHOBHBIM METAIIJIOM, TEMIIepaTypy MIaBICHUS
¢ 3aJHMBKa PACIIABICHHOIO U MEPErpeToro J0 ONTUMAILHOM TeMIlepaTypbl MeTaiia B Gopmy, BHYT-
PEHHSIS TTOJIOCTH KOTOPOM COOTBETCTBYET pa3sMepaM U KoH(purypauuu Oymymieit neramm
B kagecTBe roproyero rasa rnpu razoBoil CBapKe 4aille BCEro UCHOJb3YHOT. ..
e Apron
e Bomopon
e + AnetniieH
e  VYTIJEKHCIbIN ra3
M cToYHMKOM TENIOTHI IPU TyTOBOM CBAPKE SABIISETCS ...
®  3JIEKTPOHHBII JIy4
® JIa3epHBIN JIy4
® Tra3o0BOE IIaMs
e -+ 3IIeKTpUYECKas Ayra
VlcToOuyHUKOM TETTOTHI PU CBapKe Mo GIIocoM SBISETCS ...
® Tra3oBOE IJIamMs
e -+ 3IIeKTpUYEcKas Ayra
® 3JIEKTPOHHBIN JIy4
e JIy4 Jlazepa

Pa3HOBHIHOCTBIO TEPMUYECKON CBapKU SBISETCA _ CBapKa
e -+ Pyunas nyrosas
o Jluddysuonnas
e KoHrakTHas
e VYIbTpa3ByKOBas

Tema: O0padoTka MeTaNI0B JaBJICHHEM
MeTo10M, UCIIOIB3YEMBIM ISl TOJTYYEHUSI IPOBOJIOKH, SBJISETCS ...
e -+ BOJIOYEHHE
® BbICaJIKA
e IITaMIIOBKa
® MPOTSIKKA
[Ipouecc BrIgaBIMBaHUS METAIa U3 KOHTEHHEPa Yepe3 OTBEPCTUE B MATpPULIEe HAa3bIBAeTCH ...
e + IIPECCOBAHUEM
® BOJIOYCHHEM
®  IITaMIIOBKOM
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® IIPOKATKOHN
dopma nonepevyHoro Ce4eHus U3Aeus, MOIyYEHHOIO IPOKATKOM, Ha3bIBAeTCA .. .
+ npodunem
COPTaMEHTOM
cissooM
Kanmopom

O06paboTka METAJJIOB AaBJICHUEM CUUTACTCS TOPSYEH, €CIT TeMIIepaTypa MeTalljia BhIIIe TeMIIepaTypHl ...

e + peKpucTaUIM3aIuu
® TEKy4ecTH

o Arn

500°C

Hpouecc CBO6OI[HOFO TCUYCHHUA METaJlJIa 1100 BOBﬂeﬁCTBHCM NEPUOANYCCKUX YAAPOB UIJIN CTATUYCCKHUX BO3-

JEHUCTBUNA MHCTPYMEHTA HA3bIBACTCA ...
e -+ KOBKOU
® TOpAYCH 0OBEMHON MTAMIIOBKOM
® DKCTPY3UEH
® [IPOKATKOHN

Onepaum{ KOBKH, UCITIOJIb3yEMaA JJId MOJIYUCHU IMOJIOCTU B 3arOTOBKEC 3a CYCT BLITCCHCHUA MaTCpHalia,

Ha3bIBaeTCH. . .
e [IpoGuBkoii
e Ortpeskoii
e + [IpommBKkoM
e BripyOka
[IITamMroBKa B OTKPBITBHIX IITAMITAX ABJISETCA. ..
o  dopmooOpa3yrolet onepamreit JIMCTOBON IITaAMIIOBKU
e OpnHOM U3 pa3aenuTeIbHbIX ONEPALNUNA JIUCTOBOM IITAMIIOBKU
e -+ Pa3HOBUAHOCTBIO TOPSYEH OOBEMHOM IITAMITOBKH
e Pa3HOBHUIHOCTBIO KOBKU

[Ipouiecc npoTsaruBanus MpyTKa Yyepe3 CyKarollleecss OTBEPCTHE. pa3Mepbl KOTOPOTO MEHBIIE, YEM UCXO/I-

HbIE pa3MepbI NIPyTKa, HA3bIBACTCHA ...
+ BOJIOUEHUEM

MPOTSKKOMN

MPOLIUBKOMN

MIPECCOBAHUEM

[Tpodunu moayyaroT METOAOM ...
KOBKH

OCaJKHU

ropsiueil 00beMHOM MITAMIIOBKH
e +TIPOKATKH

Oneparnys TMCTOBOM IITAMIIOBKH, UCIIOJIb3yeMasl Ui MTOJIy4YEeHUs U3JIeNUN TUIIa CKOO, KPOHIITEHHOB,

Ha3bIBaeTCH. ...
e Bricagkoit
e  OO0XHUMOM
e  OtbopTOBKOH
e + ['mbOkoii

PazgenurenbHas onepanus JMCTOBOU IITAMIIOBKH, LIEJIBIO KOTOPOU SIBIISIETCS Pa3ACIICHUE 3aTOTOBKHU I10
3aMKHYTOMY KOHTYPY, ITIPH KOTOPOM OTJeJIsieMast YacTh SABIIETCA OTXOJ0M, HA3bIBAETCH. . ..

e BripyOkoit
e [IpommBkoi
e Otpeskoit
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o +IIpobuBkoit
OCHOBHBIM TpeOOBaHHEM K METAJUIaM MPH MOIYYEHUH 3ar0TOBOK METOJaMHu 00pabOTKU AaBICHUEM SIB-
JsIeTCs BBICOKaAS. . .

® IIPOYHOCTH

® TBEPIOCTh

® + IUIACTMUYHOCTh

® YIPYrocTh
®opmooOpasyrolieit onepanuei IMCTOBON MPOKATKH SBISETCA. . .

e Ortpeska

e BripyOka

e +BrITmKKA
e (Ocanka

CoBokynHOCTh (OpM U pazMepoB Mpoduieit, NoaydaeMbIX MPOKATKON, HA3bIBACTCH ...
e Kanubpom
e OmOMOM
® + COpPTaMEHTOM
e mpoduiiemMm
Ocaaxy poBOJIAT C LENBIO ...
® TIOJy4YCHHS MOJIOCTEH B 3arOTOBKE 3a CUET BBITECHEHHUSI MaTepHasa
®  Y/UIMHEHUS 3arOTOBKH 3a CYET YMEHBIICHHUS TUIOMIAIN TIONIEPEYHOTO CEUCHUS
e o0Opa3oBanus OOpTa BOKPYT OTBEPCTHS
e -+ yBEIMYEHHUS IJIOUIAU ITOTIEPEUYHOTO CEUEHUS 3arOTOBKHU 32 CUET YMEHBIIICHHS €€ BHICOTHI

Tema: OcHOBBI 00pa00OTKHU pe3aHneM
[Tpu 06paboTKe MOBEPXHOCTEH TEN BpalleHHsI HA TOKAPHOM CTAaHKE TJIaBHBIM JIBH)KEHUEM SIBIISIETCH . ..
+ BpalaTreiabHOE ABHKEHNUE 3arOTOBKHU
BpalaTeIbHOE JBIKEHUE pe3lia
MOCTYNAaTeJIbHOE JBUKEHUE 3arOTOBKU
MOCTYMAaTeJIbHOE JBUKEHHUE pe3lia
[Ipu ppezepoBaHMM IITaBHBIM JABHXKEHUEM PE3aHUS SIBIISETCS ...
+ BpamaTreabHOE ABKEHUE NHCTPYMEHTA
MOCTYNAaTCJIbHOC IBUKCHHUEC NHCTPYMCHTA
BpalaTeIbHOE TBUKEHUE 3aTOTOBKH
IMOCTYHNaTCJIbHOC ABUKCHNUE 3aIOTOBKHU

Jlnst Hape3aHusl pe3bObl B OTBEPCTHUSIX HCIIONIB3YIOT ...
+ METYHUKH
cBepia
3EHKEPBI
® pa3BEpPTKHU
Paccrosinue mexny o6padaTeiBaeMoii 1 00pabOTaHHOM MOBEPXHOCTSIMH 3arOTOBKH, U3MEPEHHOE MEPIIECH-
JTUKYJISPHO MOCIIEHEHN, Ha3bIBAETCH ...
e + rmyOMHON pe3aHus
e rogadeH
e paboyuM X0JIOM MHCTPYMEHTa
® HapoCTOM
Jlnst 00TaunBaHMs HAPYKHBIX [UIMHIPUYECKUX U KOHUYECKUX MOBEPXHOCTEH HCIIONB3YIOT
pe3IIbl.
® [0O/pEe3HbIE
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® + IPOXOJIHEIE
® pacToYHbIe
e (acoHHBIC
[Tporecc 06pabOTKM 3arOTOBOK PE3aHUEM C TIOMOIIBI0 a0pa3UBHOIO KPyra Ha3bIBaeTCH ...
+ndoBannemM
CTpOTaHHEM
TOYCHHEM
XOHUHTOBaHUEM
O06paboTKy MOBEPXHOCTEH CI0KHON KOH(DUTYPALIUH TPOBOJAT C TOMOIIIBIO PE3II0B.
MIPOXOJTHBIX
PacTOUHBIX
+daconHbIX
MOJIPE3HBIX
[Ipu dpeszepoBanuu uHCTpYMEHT ((pe3a)...
e +CoBepuIaeT IJ1aBHOE BpalllaTeJIbHOE IBUYKEHUE
e CoBepIaer ri1IaBHOE BpallaTelIbHOE JIBUYKEHUE U MTOCTYNATEIbHOE IBIKEHUE MOaun
e HenoaBmkHa: r1aBHOE BpalaTeIbHOE IBHKEHHUE U MIOCTYHATEIbHOE IBUKEHUE COBEPIIIACT 3aro0-
TOBKa
e CoBepIraer nocTynaTelbHOE IBUKEHUE MOJaun
[Tpu 06paboTKe XPYIKUX MaTEePHUAIOB 00pa3yeTcs ...
+CcTpyKKa HaaioMa
CIIMBHAS CTPYXKKa
cycTaBuaTas CTpy>XKKa
AJIEMEHTHAsI CTPYIKKa

OTHoOLIEHNE pacCTOSTHUSA, TPOUIEHHOIO pacCCMaTPUBAEMOIM TOUKON PEXYIIEH KPOMKH HHCTPYMEHTA WIIH
3arOoTOBKHU BJOJIb TPACKTOPHUH 3TOM TOYKH B JBHIKEHHUE MOAAYH, K YUCITY I[IUKJIOB IPYTOr0 ABUKEHHS BO
BpeMs pE3aHUsI Ha3bIBAETCHA. . ..

e ['myGuHOM pe3aHus

o + Ilomauei

e (CKOpOCTBIO pE3aHHUs

e [Ipon3BOAUTENBEHOCTHIO OOPAOOTKH
MHorone3BUHBIN UHCTPYMEHT, MPEIHA3HAYCHHBIN JJIsI OKOHYATEIbHOM 00padOTKHU OTBEPCTHH, HA3bIBA-
eTcsl.....
Mertunkom
+ PasBeprkoii
[TpoxonnsiM pe3noMm
e (Caepiaom

PacTounble pe3iibl npeHa3HaueHbl i1 00paboTKU MIOBEPXHOCTEU
e -+ BHyTpeHHUX
e TopHoBbIX
e  CII0XHBIX
e HapyxHbIx

OCHOBHBIMU HHCTPYMCHTAMU, UCITIOJIb3YECMbIMHU ITPU 06pa60T1<e 3aroTOBOK Ha TOKAPHBIX CTAHKAX, ABJISA-
FOTCA ...

e cCBepia

® TPOTSKKHU
e (pe3bl

e +pe3nEnl

OcHOBHBIMU HHCTPYMCHTAMHU, UCIIOJIb3YECMbIMHU ITPU IJ_UII/I(I)OBaHI/II/I, SABIIAKOTCA. ..
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. [Ipotsxku

. ®pe3bl
° Pesnnl
° + AOpa3uBHBIC KPYTH

CTyaeHTYy Bbl1aeTCsl MACCHB BOIIPOCOB I10 OIpeaeIeHHOil Teme

Kpurepun oneHku:

- OLICHKA «OTJIMYHO» BBICTABJISIETCH CTY/ACHTY, J1aBLIEMY IIpaBUIIbHBIE OTBETHI OT 86 10 100% u3
MaccHBa BOIPOCOB.

- OLIEHKA «XOPOILI0» BHICTABJISIETCS CTYAEHTY, TaBIlIeMy MpaBUIbHbBIE OTBETHI 0T 71 10 85% u3
MaccHBa BOIPOCOB.

- OlleHKA «YJAOBJIETBOPUTEIHLHO» BBICTABJISETCH CTYAEHTY, JaBIIEMy MPABUIbHBIE OTBETHI OT
51 no 70% wu3 maccuBa BOIIPOCOB.

- OlIeHKA «HeY/0BJIeTBOPUTEJbHO» BbICTABJIAETCH CTYAEHTY, JaBIIEMYy IpPaBUIbHBIC OTBETHI
Menee 50% u3 MaccuBa BOIPOCOB.

48




  → C u + A g


  →   𝛼 + 𝛽


  →   𝛼 + 𝛽


  → C u + A g


  ° С


  ° С

