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1. HEJIX OCBOEHUA

1.1 | I3y4nTh:0COOCHHOCTH CTPOCHHUS METAJJIOB, IPEBPAIICHIS B pacIlIaBax U TBEPJOM COCTOSHUY, IPHHITUITEI JIETHPOBAHHS
1 3aBUCUMOCTb MEXAHUYECKUX CBOMCTB OT JIETMPOBAaHUs U CTPYKTYPBI.

1.2 | Hay4uTh MOHIMAaHHIO OCHOBHBIX 3aKOHOMEPHOCTEH ()OPMHUPOBAHUS MUKPOCTPYKTYPHI Ha OCHOBE aHAIM3a AUArpaMM
COCTOSIHUS TBOMHBIX U TPOMHBIX CUCTEM, 3aKOHOMEPHOCTEH (popMHUpOBaHIsS MUKPOCTPYKTYPBI ITPU KPUCTAILIH3AIHY,

MUKPOCTPYKTYPBI U CBOICTB METAJIOB U CILIABOB.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBbI

Baox OII: b1.B

2.1 TpeboBanus K l'[pe)IBa]PI/lTe.]'ILHOﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 I'upporasonunamuka

2.1.2 | MexaHHKa )KUIKOCTH U ra30B

2.13 Du3uKo-XxMMHYECKHE CBOMCTBA BOIbI

2.1.4 | XuMwus TOIIMBa

2.1.5 |®usuka

2.1.6 | Xumus
2.2 JAucuuninHbl (MOIY/IM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJI5) HEOOX0AUMO KaK
npealecTByIIee:

2.2.1 BBICOKOTCMHepaTypHLIe TCINIOTCXHOJIOTHYICCKHUE MMTPOLECChI 1 YCTAHOBKH

2.2.2 | KOHCTpYKITUH U TeIUI0Bas paboTa MPOMBIIUICHHBIX Me4ei

2.2.3 | KoTenbHbIE yCTAHOBKHU U ITAPOTEHEPATOPHI

2.2.4 | KOTJIbI-yTUIHU3ATOPBI

2.2.5 |PemieHue npukiIagHbIX 3a/1a4 ¢ ucnois3oBaHneM MATLAB

2.2.6 | DnexTpocHabxeHe U 000PY/I0BaHNE TPOMBIIIICHHBIX MPEATPUATHI

2.2.7 | OueprocOepesxeHHE B TEIUIOOHEPTETUKE U TEIMJIOTEXHOIOTUU

2.2.8 | AnbrepHaTHBHAs DHEPreTHKA

2.2.9 |HayuHo-uccnenoBarensckas pabora

2.2.10 |HerpaaumuoHHBIE U BO30OHOBIsIEMbIE HCTOYHUKH YHEPIUU

2.2.11 |IloxroroBka K MpoIEAype 3aIIUTHI U 3aIHTa BBITYCKHON KBATH()HUKAIMOHHOH PaOOTHI

2.2.12 |IlpenauniomMHas NpaKkTUKa

2.2.13 | TemnoBble JIEKTPUYECKUE CTAHIIUH

3. PE3YJIbTATBI OBYUYEHUMA IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMMUA

YK-4: uccinenopanus

3HaThb:

YK-4-31 ®usmueckne 0CHOBBI MATEPHAIOBEICHNS, TEXHOJIOTHH MTOTYYEHHS U 00pabOTKI MallTHHOCTPOUTEIBHBIX MaTe-PHaIoB

IIK-1: 1poeKTHO-KOHCTPYKTOPCKAs (B 00JI1aCTH TEIJIOIHEPIeTUKH U TeIUIOTEXHUKH)

3HaTh:

ITK-1-31 OcHOBHEBIE BHABI, KITaCCH(UKALNIO H CBOWCTBAa KOHCTPYKIIHOH-HBIX MAaTCPHAIIOB, HCIIOJIB3YEMBIX JUIS U3TOTOBJICHHS
JleTaseil ¥ y3J10B MallvH

YK-4: ucciaenoBanus

YMmerb:

YK-4-Y1 Bpibpats MaTepHasl ¢ y4e€TOM 3KCILTyaTallMOHHBIX TPEOOBAHUH U OXPaHbI OKPYXKAIOIIEH cpebl

IIK-1: npoeKTHO-KOHCTPYKTOPCKAas (B 00J1aCTH TEIVIOIHEPreTUKU H TENJIOTEXHUKH)

Ymerb:

TIK-1-¥Y1 OueHuTh BO3MOXKHOCTb IIPUMEHEHUSI ONIPENEICHHBIX MaTE€pUa-JIOB Al KOHKPETHBIX U3JEIUM ¢ ydeToM
9KCIUTYaTalHOHHO-TEXHUUECKUX TPeOOBaHU

YK-4: ucciaenoBanus

Baaaernb:

YK-4-B1 3KCHepI/IM€HTaJ'ILHLIMI/I METOJMKAMH U TEXHUKOMN MaTeC-pruaJIOBEAYCCKUX HCCIIeIOBaHUM

MIPEBPAICHUAX B TBEPIIOM COCTOSHHM, TOPSIEH M XOIOJHON TIACTHYECKOH Ie(hopManii, TEPMHUIECKOI 00padoTke, CBI3H




IIK-1: n1poeKTHO-KOHCTPYKTOPCKAs (B 00J1aCTH TEIJIOIHEPIeTUKH U TeIVIOTEXHUKH)

Baaaernb:

[TK-1-B1 MetoaukamMu 1 TEXHUKOW MaTEpUaIOBEAUYECKUX UCCIICIOBAaHUN

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeuyanue KM BeimoJsn
3aHATHUSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 3J1. sieMble
KOMIICTCHIUH pecypcsl padoThI
Pazgen 1.
Kpucrannnuyeckas
CTPYKTYpPa u AedeKThbI
KPHMCTAJJINYeCKOIr0
CTpOeHust
MetaioB.Kpucranuzanus
MeTaJLJIOB
1.1 1.1XapakTepucrtuka 3 1 JIT.1J12.1
METAJUTUYECKOTO COCTOSIHUS. J2.2
OCHOBHBIE TUTTBI 2132033
KPUCTAJNTUYECKUX PEHIETOK.
1.2Knaccuduxanus
NeEKTOB KPUCTAIUTMIESCKOTO
CTPOEHUS O
reOMETPUYECKOMY MPU3HAKY:
TOUYEYHbIE, JIMHEHHEBIE,
MTOBEPXHOCTHEIE.
1.3CtpyKTypa KUIKOTO
MeTajula, MapaMeTpsl
KpUCTaJTU3AIMH, KHHETHUKA
Kpuctaymu3anud. /JIex/
1.2 N3yuenue nporecca 3 1 JI1.1J12.1
KpucTausaryu /J1ad/ J12.2J13.1
212233
1.3 [Moxnroroska x 3 10 JIT.1J12.1
1a00paTOPHBIM paboTaM, JI2.2713.1
odopMIIeHHE OTYETOB; JI3.3
[ToaroroBka K NpakTHYECKUM 215253
3ausTHaM /Cp/
Pa3nen 2. MexaHuueckue,
puznyeckue u
TeXHOJIOTHYecKHe
ccBoiicTBa
2.1 2.1 Knaccudukarust 3 1 JIT.1J12.1
MEXaHUYECKUX UCTIBITAHUN. 2.2
UcnbiTanus pactsbkeHUEM. 213253
2.2 OnpeneneHune TBEPAOCTH,
JTUHAMAYECKNE UCTTBITAHUS.
2.3 O0pabaTpIBa€MOCTh,
CBapUBacMOCTb,
MITaMITyeMocCTb. /JIex/
2.2 YeTpolicTBO pa3iiMyHbIX 3 2 JIT.1J12.1
TUIOB TBepaomepoB /I1p/ J12.2J13.3
2102233
2.3 Ornpenenenue 3 1 JIT.1J12.1
TBeproctH /J1ab/ JI2.2713.1
212233
2.4 CocraBlleHHEe OTYETa 10 3 10 JI1.1J12.1
nabopatopHoii padote /Cp/ JI2.2713.1

010233




Pa3nen 3.
Kene3zoyriepoaucroie
CILIABBbI, AUATPAMMA
JKeJ1e30-yIJIepos.
MukpocTpyKkTypa
YIJ1ePOAMCTBIX CIJIABOB U
YYT'YHOB

3.1 3.1 Crpoenue u cBoiicTBa 1 JIT.1J12.1
YHCTOrO Kene3a. JluarpamMma 2.2
COCTOSIHUS JKeJe30- 2102233
[IEMCHTHUT.

3.2 CTpyKTyphbI: OenbIX,
CEephIX M MOJOBUHYATHIX
qyryHoB. [ papuruzanusi.
/JTex/

3.2 [TocTpoenue KpuBbIX 1 JIT.1J12.1
OXJIaXKIEHUS IS CILJIaBOB C J12.2J13.3
Pa3ITUYHON KOHLIEHTpaluen 213253
yraepona /TTp/

33 Br160op pexxumoB 1 JI1.1J12.1
PEKpUCTAIUTU3ALIUY JIS JI2.2J13.3
pa3nuyHbIX crutaBoB /I1p/ 313233

34 BrlinonHeHNEe KOHTPOJILHOM 12 JIT.1J12.1
paboTel Ha Temy: " AHaH3 JI2.2J13.2
JUarpaMM M IOCTPOCHHE 013233
KpuBbIX oxnaxaenus" /Cp/

Paznen 4. ®opmupoBanune
MHKPOCTPYKTYPbI
YIJ1ePOAMCTHIX U
JIETHPOBAHHBIX cTaJIel

4.1 4.1. BnusiHMe JNErUpyONIX 1 JIT.1J12.1
3JIEMEHTOB Ha CBOMCTBa J2.2
IyTYHOB H CTaJeH. 213233
4.2 Knaccudukanus
JIETUPOBAHHBIX CTaJIEH C
WCTIOJIb30BaHUEM JTHATrPAMM
(hazoBoro paBHOBeCHSI.

JlmarpaMmBl JKee30-XpoM,
KeJe30-HUKEb, JKeIe30-
Mapraser.

/JTex/

Pazgen 5. Yriepoaucreie
CTAJIM ¥ YYTYHBI

5.1 5.1 Yrnepoaucras craib 1 JIT.1J12.1
00IIIer0 Ha3HAYEHHUS, J12.2
aBTOMAaTHas CTallb. 212233
5.2 Cepble, KOBKHE 1
BBICOKOIIPOYHBIE YYTYHBI.

/Jlex/

5.2 Wzyuenne cTpyKTypsI 1 JI1.1J12.1

cramu /J1a6/ J12.2J13.1
212233

53 U3y4enue cTpyKTypbl 1 JIT.1J12.1

yyryHa /J1a6/ JI2.2J13.1
313233

5.4 CocTaBlIeHHE OTYETOB I10 10 JI1.1J12.1

nabopatopHbsiM padboTtam /Cp/ JI2.2713.1
212233

Pa3gen 6. JlerupoBaHHble
CTaJIH




6.1 6.1 KOHCTpYKIIMOHHBIE 1 JI.1J12.1
CTaJu. 2.2
6.2 IHCTpyMEHTalIbHbIE 0109233
CTaly.

6.3 TernnoycToiYMBEIE,
KapOIPOYHBIL, )KAPOCTOHKIE
CTaJIH.

6.4 U3nococroiikue,
BBICOKOITPOYHEIC,
KPUOTECHHBIE N3HOCOCTOWKHE
CTaJli, MarHUTHBIE CTAJIH.
/JTex/

6.2 MapkupoBka cTaei. 1 JIT.1J12.1
Bnusinue cioco6oB J12.2J13.3
IIPOM3BOACTBA HA CBOMCTBA 012233
cranu /IIp/

6.3 Cranu ¢ ocodobIMU 1 JI1.1J12.1
cBoiicrBamu /J1a6/ J12.2J13.1

313233

6.4 CocTaBieHre OT4eTOB 110 12 JIT.1J12.1

naboparopueiM paboTtam /Cp/ JI2.2J13.1
313233

Pa3gen 7. Tepmuueckast

o0padoTka

7.1 7.1 O6mue monoXKeHUS 2 JI1.1J12.1
TepMUYecKoi 06paboTkn7.2 2.2
[IpeBparenus npu HarpeBe u 213253
OXJIaXICHWH, BITUSTHIEC
TepMHUYECKOl 00paboTKH Ha
CBOICTBa CTaJH.

7.3 TloBepXHOCTHAs 3aKayKa
cTanu

7.4 XuMHKO-TepMUYecKas
00paboTKa cTamu

/JTex/

7.2 Br16op pexxumon 1 JIT.1J12.1
TePMUYECKOH 00paboTKH 2.2
(TemmepaTypsl Harpesa, 213253
BpEMsI BBIZICPIKKH,

OXJTaXIAIOMIAsl CPeIa) JUIs
YIJIEPOJUCTHIX U
KOHCTPYKIIMOHHBIX
craneit /TIp/

7.3 Br160op pexxumoB 1 JI1.1J12.1
TEPMUYECKON JI2.2J13.1
obpadotku /J1ab/ 212233

7.4 AHanu3 MUKPOCTPYKTYD 1 JI1.1J12.1
ociie TePMUUECKOM JI2.2J13.1
o0pabotku /J1ab/ 212233

7.5 BrlnonHenne noMamrHero 12 JI1.1J12.1
3amaHus Ha Temy "Bbioop JI2.2J13.2
peKUMa TEPMUUECKON 012233
obpaborku" /Cp/

7.6 CocTraBieHue 0TYETOB IO 12 JI1.1J12.1
nabopatopHbeiM padboTtam /Cp/ JI2.2J13.1

213233

Paznen 8. LBeTHbIE crIaBBI




8.1 8.1 Knaccudukanms 3 2 JI1.1J12.1
AJTFOMAHHUEBLIX CIIJIABOB, J2.2
CIUIaBbl HE YIIPOUHSEMBIE 0109233
TepMHUYECKOH 00pabOTKOI.

8.2 AnmroMHHUEBBIE CILIABEI,
YIPOYHSIEMbIE TEPMHUYCCKOM
00pabOTKOM, TNTEHHBIC
CILTABBIL.

8.3 Menp u ee CIuiaBsbl.

8.4 [ToAmrITHUKOBEIC,
TUTaHOBBIE, MATHUEBBIE
CILIABBI.

/Jex/

8.2 MapkupoBKa IIBETHBIX 3 1 JIT.1J12.1
crutaBoB. OcoOeHHOCTH JI2.2J13.3
YOPOYHEHUS! [IBETHBIX 212233
CIUTABOB Y TEPMUYECKOM
obpadorku /IIp/

83 AHau3 MUKPOCTPYKTYP 3 1 JIT.1J12.1
LIBETHBIX CIIaBoB /J1ab/ JI2.2J13.1

2139233

8.4 CocraBiieHHe OTYETOB 110 3 10 JIT.1J12.1

nabopatopHbsiM paboTtam /Cp/ JI2.2713.1
212233

Paszgen 9. Ilnacruueckue

MAacchbl, KOMIIO3HIINOHHbIE

MaTepUuaIbl

9.1 ILmacTraeckue Macchl, 3 2 JI1.1J12.1
KOMITO3HUITHOHHBIE 2.2
MaTepuaisl /JIek/ 2132233

9.2 CriocoOBbI TiepepadboTKH 3 1 JI1.1J12.1
IUIaTMAacC U PE3UHBIL. JI2.2J13.3
TeXHOJIOTHSI U3rOTOBJICHUS 212233
MTaCTMAaCCOBBIX U
PE3NHOTEXHHYCCKHX
nznenmii /TIp/

9.3 [ToaroroBka k 3 24 JI1.1J12.1
g depeHInPOBAaHHOMY 2.2
3auery /Cp/ 212233

9.4 JuddepeHnnpoBaHHbINH 3 4
3ager /3auéTCOI/

5. ®OHJ OHEHOYHbBIX MATEPUAJIOB




5.1. Bonnpochl 1511 caMOCTOATEIbHOM NOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

1). KoHTpoIBHBIE BONIPOCH! A 3aIIUTHI TabopaTopHbIx padot (YK-4-31, V1; IIK-1-31, V1)

JLp. Nel H3ydenue mporecca KpUCTAIITU3AIUN
Jaiite onpenenenne TepMuHaM (paza M KOMIIOHEHT.
Hcnons3ys npasuiio (a3, oxapakTepu3yiTe TeMIepaTypHble YCIOBHS KPUCTAUTU3aLUN YUCTOTO BEIIECTBA.
B uem npuHLIUNMANBHOE Pa3IMYME KUIKOIO COCTOSHHSA OT KPHCTAJUIM4eCKOoro?
Jaiite onpenenenue TepMUHY KPUTHYECKUH pa3Mep 3apojbllia.
Ot xakux (GakToOpoB 3aBUCAT (popMa U pa3Mepsl KPUCTAIIOB?
B uem nmpuHIUNUANBHOE OTIMYME KPUBOW OXTaXICHUS aMOP(HOro M KPUCTAIIMYECKOrO BEIlecTBa?
[aiite onpenenenne TepMUHY TPaHCKPUCTAJLIM3ALIUS.
.p. Ne3  M3yyeHue cTpyKTypsl CTalnu
OxapakTepu3yiTe BIMSIHUE YIiepola Ha MEXaHWYEeCKUE CBOMCTBA CTajei.
Omminre Knaccu(uKamuio crajaeil Mo KayecTsy.
OnumuTe CBOMCTBA CTPYKTYPHBIX COCTABIISIOIINX CTaNEH.
OOBsiCHUTE, IPU KAKUX YCIIOBUSX 00pa3yeTcsl 3epHUCTHINA IEMEHTHT.
OOBsICHUTE, KaK 3aBHCUT 00pabaThIBAEMOCTh PE3aHUEM OT COIEPIKAaHMS YIJICposia B CTaJIH.
Kaxk BimsieT yBenn4eHHe cofiepKaHHs yriiepofa Ha CBAPHBACMOCTh CTaJIeH.
OnumuTe TEXHOJIOTHUH BBIIUIABKY, MOBBIIIAIONIIE Ka4EeCTBO CTANIH.
Kak yMeHBIIUTH OTpULATEIBHOE BIUSIHUE CEPHI.
Kak oOpasyercst BuIMaHIITENTOBA CTPYKTYypa?
Ilouemy mocne yBenuueHus conepxanus yriepona csblie 0,6% He IPOUCXOAUT YBEIUYEHUE TBEPLOCTU?
.p. Ne4 3ydeHue CTPyKTYpHI UyT'YHOB
OOBSCHUTE MEXaHU3M IpapUTH3ALNY CEPBIX YYT'YHOB.
OOBsICHUTE PONB TIPHMECEi B CEphIX UyTyHax.
HasoBure 00:1acTH IPHIMEHEHHUS BBICOKOIPOYHBIX TyTYHOB.
OnumuTe TEXHOIOTUIO MOTY4eHHsI BBICOKOIPOYHOIO UyTyHA.
Yro Takoe MoaudupoBaHue?
Ot xakux (GakTOpPOB 3aBUCHT KOHEYHAs CTPYKTypa CephIX YyT'yHOB?
OmnpeneneHne TBEPIOCTH MaTEpUATIOB
Kakast cBsi3b MeXAy TBEPAOCTBHIO U MPOUYHOCTHIO?
IMowuemy Hemb3st onpenensaTs MeronoMm bpuaemts TBepaocts Ooiee HB 4507
Onuuure METON ONpPEAEIeHUsl TBEPAOCTU MeTonoM Pokseria?
OnumuTe MeTol ONpeAeeHus] TBEpAOCTH MeTooM Bukkepca?
ITouemy mpu KOHTpOIE TBEPIOCTU PETIIAMEHTHPOBAHO BPEMsI BBIAEPIKKU?
.p- Ne8  Cramu ¢ 0coObIME CBOWMCTBAMH
IMouemy 37EKTPOTEXHHUYECKUE CTAH IOABEPTAOT Ae(hOPMAIK C KPUTHUCCKOH CTEIECHBIO?
Kak MapkupyIoT 3J€KTpOTEXHHUECKHE CTalu?
B gem npenMymiecTBa KOPPO3MOHHOCTOMKUX CTajJel ayCTEHHTHOTrO Kiacca?
UYro Takoe >KapoIpPOYHOCTh, KaK BIUSCT JITHPOBAHNE HA 3TY XapaKTEPUCTHKY?
Kakue nerupyromiye 31eMeHTsl Hanbonee CUIBHO M3MENbUaloT 3€pHO B CTANSX?
IepeuncnuTe U3HOCOCTOMKUE CTAIIH.
Kakne (axTops! onpenesnsioT KpUTHIECKYI0 CKOPOCTh 3aKaJIKH?
Kakoe MuHIMabHOE COAEpXKAHUE XPOMa JODKHO OBITh B CTaNM, 9YTOOBI OHA CTajla HepKaBeroIen?
JlaiiTe onpeneneHus >kapoIpoOYHOCTH U 5KapOCTONKOCTH.
BE160p pexuMoB TepMHYEcKOl 00paOOTKH
KakoBbl 11111 IpoBeeHUsT OTIIyCKa yIJIEPOAUCTON cTanu?
Ha3oBuTe ocHOBHBIE IpeBpallleHUs] IPU OTIYCKE CTaJeH.
Kakue Buns! oTmycka Bbl 3HaeTe? Kak M3MEHAIOTCS MEXaHUYECKHE CBOWCTBA cTaneil mpu ormycke?
YeM oTiH9aeTcs MapTEHCUT 3aKAJIKH OT MapTEHCHUTa OTITycKa?
Kakue cTpykTypsl mprHodpeTaeT cTaib MOCIe Pa3IUYHBIX BHIOB OTITyCKa?
HasoBure npumeps! Ha3HAUCHUS Pa3IHYHBIX BUAOB OTITYCKA.
B deMm 3akirouaercs CyNIHOCTh TEPMHUYECKON 00pabOTKH, MMEHYEMOH yIydiieHHEM?
.p- Ne10 AHanmu3 MEKpPOCTPYKTYp MOCIIe TEPMUIECKONH 00paboTKH
C Kakoll LenbIo IPOU3BOJUTCS JIETHPOBAHUE CTalU?
B kakux KomuuecTBax COJAEP)KATCs JIETUPYIOMIME DJIEMEHTHI B HU3KOJIETHPOBAHHBIX, JIETHPOBAHHBIX U
BBICOKOJIETHPOBAHHBIX CTAJIAX?
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3 KakoBo BnusHHE JIETHPYIOMUX 3JIEMCHTOB Ha CBOMCTBA CTAIH?

4 Kax Bnusier GONbIIMHCTBO JErUPYIOIINX 3JIEMEHTOB Ha TEMIIEpaTypy HEpIUTHOrO MPEBPAILCHUS U COZICp)KaHUE
yriepoa B repiute?

5 B Buje KakuxX OCHOBHBIX (Da3 HAXOIATCS JICTHPYIOIIUE HJIEMEHTHI B CTasN?

6 OCHOBHBIE NIPEUMYIECTBA JETHUPOBAHHOM CTalll Mepes] yIIepoaucToi?

7 UYro Takoe TEIIOCTONKOCTh U Kakue (pakTopbl Ha Hee BIUSIOT?

8 OCOOCHHOCTH TepMUIECKOH 00paOOTKHU JISTUPOBAHHOW CTaIIN?

9 MecTo ¥ 3Ha4EHHE TEPMUYECKOH 00pabOTKM JIETHPOBAHHBIX CTajei?

10 UeMm 00BsACHsIETCS BBICOKAsI MPOKATMBAEMOCTh JIETHPOBAHHBIX CTalel U MX CIOCOOHOCTD 3aKalHBaThCA MPH OXJIaXKACHUU

B Macie?
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.p. Nell AHanus MHKPOCTPYKTYpP LIBETHBIX METAJLIOB

B uem 3akmo4aroTcsi 0COOEHHOCTH TEPMHUUECKOTO YIMPOYHEHHS AFOMHHHUEBBIX CILIABOB?

OCOOCHHOCTD JIETHPOBAHUS JTUTEHHBIX aFOMHHHEBBIX CIUIaBOB?

OnumuTe TPOIECCH, MPOXOAAIINE NP CTAPEHUH CIUIABOB JICTHPOBAHHBIX MEIBIO.

B uem oTnnume MeXIy MCKYCCTBEHHBIM U €CTECTBEHHBIM CTapeHHeM?

O6nacti npuMeHeHHs 1eOpMUPYEMBIX alFOMHHUEBBIX CIUIABOB HE YHPOUYHSEMBIX HMPH TepM0ooOpaboTke?
IloueMmy y amOMHHUEBBIX CIUIABOB OU€Hb Y3KHUI TeMIIEpaTypHBIH MHTEpBajl IIPU HarpeBe IO 3aKajiky?

2). TeopeTuyeckue U MPaKTUIECKHE BOIIPOCHI OMIIETOB JUTs IpOBeaeHUs qudhepeHIIPOBAaHHOrO 3a4eTa B ycTHOH (opme (YK-4-
31, V1, BI; [IK-1-31, Y1 B1)

RN

10.
11.
12.

CTpoeHHe CIIMTKA CIIOKOMHOM CTaH.

Knaccudukamnus nerupoBaHHbIX cTaneil O6sacTy IpUMEHEHHs JETHPOBAaHHBIX CTaseH.
Kpucramnmnueckass cTpyKTypa MeTaioB. THUIBI pelIeTOK.

Mertompl OnpeneneHns TBEPAOCTH METAIIIOB.

VYruneponucrtele cranu. BiausHue yriepoja Ha CBOMCTBaA CTailM, IOCTOSHHBIE IPUMECH.
Knaccudukanust MeTasios.

PeanpHOE CTpOCHHE METANIMIECKHX KPUCTAIUIOB. JIMHEHHEIE W TOUCUHBIE Ne(EKTHI.

Bpennsre npumecn B cTamsax. Bimsane dochopa Ha XI1agHOIOMKOCTE CTaNH.

Bpennsle npuMecu B cTalsx. BiusiHue cepsl Ha KPaCHOIOMKOCTb CTalu.

JluarpamMma COCTOSIHUSI JKEJIE30-LIEMEHTUT. XapaKTePUCTHUKA OCHOBHBIX ()a3, KPUTHUECKUE TOUY-KH.
AMop(dHOE ¥ KPUCTAIIIMIECKOE COCTOSHHE BEIIECTBA.

JlmarpaMma COCTOSIHUSI C HEOTPAHHUCHHON PacTBOPUMOCTBIO KOMIOHEHTOB. Ompe/eneHne Co-CTaBa U KOIHYECTBEHHOTO

COOTHOLICHUA (1)3.3.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

IpeBpamieHust B TBEPIOM COCTOSHHH. AJTIOTPOIHS.

HuskonernpoBaHHsle (CTpOUTENbHBIE) CTalH. TpeOoBaHNSA, OCHOBHBIC MapKH, CBOHCTBA M 00-1acTh IPHMCHEHHUS.
CrpoeHHe peanbHBIX CIUIABOB. XapaKTepPUCTUKA OCHOBHBIX (a3 B CILIaBax

CTpoeHHEe CIMTKOB HEMPEPBIBHOIUTOM 3arOTOBKH.

[MocrosiHuble MpuMecH B ctaisix. Cepa u docop.

IMocrostHEBIe Ta3bl B cTansax. ONUIIMTE BIUSHUE PACTBOPEHHBIX Ta30B HA CBOMCTBA CTaJCH.
Kpucramumsanus. Mexanusm kpucraumzanun. OCOOCHHOCTH KPUCTAJUIN3AlUK PEAIBHBIX CIIIABOB.
XomomHas mmactudeckas nedopmarust. CTamun peKpUCTAINTA3AINH.

®du3nuecKre OCHOBHI XOJOAHOW IIACTUIECKON aedopMalnu.

[Tnactuueckas aedopmaiust peaabHbIX criaBoB. Hakier.

Yyrynsl. O0mmas xapakTepucTuka, GopMsl rpaduTa, THIIBI CTPYKTYP.

OO0mue 3aKOHOMEpHOCTH (ha30BBIX IPEBPALICHIH.

Kpucramnmusanus. CaMonpon3BoiibHOE 00pa30BaHHE 3apOJBIIICBBIX IIEHTPOB.

OCO0EHHOCTH KHUAKOTO COCTOSIHUS, KWHETHKA KPUCTAIITH3ALUY, XapaKTep pocTa KPUCTasa.
OCOOCHHOCTH TpEeBpaIICHIH B TBEPIOM PAaCTBOPE.

Pacmag mepechImeHHBIX TBEPIBIX PACTBOPOB.

BropuyHas kpucTamuu3anys. OBTEKTOUAHOE MPEBpalleHHE.

Knaccudukanust 1erupoBaHHBIX CTaJCH.

Krnaccudukanms yrinepomuctsix craneil. OxapakTepusyHTe poilb MMOCTOSHHBIX MpPHUMeceH.
TBeppocts. Meroasl onpenencHus.

MexaHnueckue CBONCTBA, ONpeAenseMble MPU TUHAMUYECKUX HCHBITAHUSIX.

MexaHI4YecKre CBOHCTBA, ONPEAENIsIeMbIe P CTAaTHYECKUX HCITBITAaHUSAX.

TexHonoruueckue CBOICTBA CTAlECH.

Viyumraemble KOHCTPYKIHMOHHBIE cTanu. OcOOEHHOCTH JIETUPOBaHHUS, 001aCTH NPHUMEHEHHUS.
Cepble uyryHsl. OCOOEHHOCTH XMMHUYECKOIO COCTaBa, 00JIaCTh NPHMECHCHUS.

KoBkre uyrynsl. OcoOEHHOCTH XHMHYECKOTO COCTaBa, 00JIacTh MPHMEHEHHS.

Beicokonpounsie uyryHbl. OCOOEHHOCTH XHMUYECKOTO COCTaBa, 00JIACTh NMPUMECHEHHS.
Xumudeckast HEOIHOPOJHOCTb. MUKpPOIHKBAIHS.

XuMudecKkass HeOJJHOPOAHOCTh. MaKponuKBamus.

OnumuTe XUMHIECKHE COSTUHEHHUS.

Cranu ans uemeHnTanuu. TpeGoBaHMs, OCHOBHBIE MapKH.

KoHCTpyKIIMOHHAs! TPOYHOCTh CTaJEH.

KOHCTpYKIIMOHHBIE XPOMHUCTBIE, MapraHIIOBACTHIC CTaIH. OCOOCHHOCTH JIETHPOBaHUSA, 00JIa-CTH NPUMCHEHHS.
CTpyKTYpBI YTIEPOIUCTHIX CTaIeH.

BrnusHue nerupyromux 3JIeMEHTOB Ha CTPYKTYPY U CBOMCTBA CTallu.

Krnaccudukanms BugoB TepMuyeckoil 00pabOTKH.

MexaHnueckne CBOHCTBA, ONpEAENsIeMble P TMHAMHYCCKUX HCIBITAHUIX

MexaHnueckue CBOICTBA CTallM, ONpeJesieMble PH CTaTHUECKUX HCHBITAHUSIX TBEpAOCTS.
MexaHHuecKue CBOMCTBA CTalld, ONpEENsieMble IPH CTATHUECKUX MCHBITAHUAX. [Ipeensl NpouYHOCTH U TEKy4YeCTH,

OTHOCHUTEIIbHOC YIJIMHCHUE U CYKCHUC.

52.
53.
54.
55.
56.

®a30Bble MIPEBPALICHUS IIPU HAIPEBE CTaJIU.

@Da30Bblc NPEBPALICHUS IIPU OXJIAXKACHUHM CTaJIU. Y CTOMYUBOCTD IEPEOXJIAXKIEHHOIO ayCTEHU-TA.
[peBpamenus B cTaisx npu oxyaxaeHud. [uddysnonHoe npespamenne

IIpeBpaiieHus B cTaisax NpH OXJaxIeHUU. IIpoMexxyTouHOE IpeBpallcHue.

IIpeBpalieHus B CTaasaX NPH OXJIAXKIEHUU. MapTEHCUTHOE IpeBpallecHHE.




57. Oco0eHHOCTH MapTEeHCUTHOTO MpeBpalieHus. BiusHue 3aKkaiky Ha CBOMCTBA CTAMH.

58. 3akanouHble cpeqsl. Boaa u nmonmumepHsle cpensl.
59. Hampspxenust n nedopmariiin py 3akanke CTaH.
60. IIpeBpaiieHus B CTanu IpU OTILyCKE.

61. Otnycknas xpynkocts | u I I poaa.

62. BricokouacrorHas 3akanka. OCOOCHHOCTH CTPYKTYPHBIX IPEBPAIICHUH IPH HarpeBe M OXJIa-XKJICHUH.
63. OcCHOBHBIE CITOCOOBI 3aKanku ¢ HarpesoM TBU.
64. Omxur I poga. [OMOT€HU3AIIMIOHHBIA OTHKHT.

65. Orxur | pona. Pekpucraan3aiiuoHHBIA OTKHUT.
66. Orxur I poga. Otnyck Ui CHATUS HaIIPSKEHUH.
67. OTxur II pona. TTomHBIH OTXKHT.

68. Omxur Il pona. Henmonuelid oTxwr.

69. Hopmamuszanuns. Ha3snaueHne, 0coOCHHOCTH BBIOOpa peknMa.
70. TepmooOpaboTKa COPTOBOTO MPOKaTa, Lelb T/0, TPeOOBAaHM K BEIOOPY pEXHMA.
71. TepmooOpaboTka mHuCTOBOro mpokara. Llens u Ha3HaueHHe TepMOoOpPabOTKU, 0COOCHHOCTH 3a-KaJIKH
HU3KOYTJIEPOJUCTHIX CTaNEH.

72. XTO. LlemenTarus.

73. XTO. AzotupoBanue.

74. Tepmomexanuyeckass 06paboTKa.

75. KonTponupyemas mpokarka.

76. Krnaccudukanms 1 MapkupoBKa CTaje.

77. Mapranern B crajisx.

78. XpoMm B crajsx.

79. Hukens B cramsx.

80. Bonsdpam B cramax.

81. Bananuii B craisix

82. Kpemuuii B cransx.

83. MonubmeH B CTasIx

84. Huobwuii B cramsax

85. Bop B cramix

86. Cepa u docdop B cramsix

87. Bonopon B cramax

88. KoHcTpyKLIMOHHBIE yiTy4dlllaeMble CTall

89. HuskonernpoBanHbie (CTPOUTENBHBIE) CTAIN

90. ABTOMATHBIE CTalIH

91. H3HOoCOCTOMKHE CTanu

92. [IpyxuHHbBIC CTAN

93. WHcTpyMeHTanbHbIE CTaIU

94. KapornpouHble U >kapOCTOMKHE CTalIu

95. ATIOMHHUEBBIE CIIIaBbI

96. MenHsle criaBbl

97. TuTaHoBbIE CIUIABBI

98. TepMmorulacTUUHBIE IIACTMACCHI

99. TepMOpeaKkTUBHbBIE TJIACTMACCHI

100. IepepaboTka mracTMacc

3). TecToBBIE BONPOCHI U 3a1aHUS ISl TPOBEAEHUs TU(PepeHINPOBAHHOIO 3aueTa B (hopMe KOMITbIoTepHOro TectupoBanus (YK-4
-31, V1, B1; [IK-1-31, ¥1 B1)

1. Ha pucynke nokasaHa sjeMeHTapHas sueika KPHUCTaNINYECKON PEIIETKY.

2. JIunelHBIM neeKTOM KPHCTAIINYECKOTO CTPOCHUS METAJlIOB SBIISETCS:

3. ITpu ynanenue ogHOro aTomMa M3 KpUCTAJUTMUECKOH PEIIeTKH oOpasyercs:

4. IToBepXHOCTHBIM J1e()EKTOM KPHUCTAITTMIECKOTO CTPOCHHS METAJUIOB SIBIIACTCS:

5. UYnciio aToMOB, IPUXOAAIINXCS HA OJHY 3JIEMEHTAPHYIO SYeiiKy B IpaHEIEHTPHPOBAHHON KyOM4ecKol pelmeTke, paBHO
6. Uucao aToMOB, MPUXOASAIIMXCS HAa OAHY DJEMEHTAPHYIO sUeHKy B 0ObEMHOIIEHTPUPOBAHHONW KyOMUECKOW pelieTke,
paBHO

7. UYncito aTOMOB, IPUXOAAIINXCS HA OHY JIEMEHTApPHYIO SUEHKY B FeKCArOHAIBHOM IUTOTHOYIIAaKOBAaHHOHM peEIIETKe,
paBHO

8. JledhexTaMu KpHCTAJNIMYECKOTO CTPOSHHUS SIBISIFOTCS:

9. Kaxk 3aBucMMOCTh MEXly paBHOBECHOW KOHIIEHTpalMed BaKaHCHUW M TEMIIEpaTypoii?

10. Uro mpou30iAeT, €CNU B OAHOM IJIOCKOCTH CKOJIBXKEHUS BCTPETATCS JUCIOKALUU Pa3HOro 3Haka?

11. I'panursl 3epeH OTHOCATCS K AeeKTaM KPUCTAITUYECKON PEeIIeTKH.

12. ToueunsiMH iedpeKTaMK KPUCTAIUTMYECKOH PELIETKH SIBISIOTCS ...

13. JedexT, mpencTaBisomuii co00i NCKaXXeHNe KPUCTAIUIMYECKOH PEelIeTKN BONb Kpas JIMITHEH MONyIIIOCKOCTH,
Ha3bIBAETCH ...

14. DIIeMEHTapHOW SYEHKOW Ha3bIBACTCS MUHHMAJIBHBIH 00BEM KPHUCTAJUIMKA, ...

15. IIpu o6pa3oBaHMK HENMPEPHIBHOTO psifia TBEPABIX PACTBOPOB MEXIY ABYMs METaJUIAMH MX PEIICTKH JOJDKHBI OBITH
16. Kakoro tumna TBepasIil pacTBOp 00pa3yeTcsl, €CIM PaCTBOPEHHBIM aTOM MMEEeT pa3Mep 3HAYUTEIHHO MEHBINE aToMa

OCHOBEI?




17. JIuHus Havana KpUCTAIIM3allMU Ha AMAarpaMMe COCTOSTHHUS Ha3bIBa€TCs JIMHUEH ...

18. Touka, COOTBETCTBYIOIAs] HAYAly PABHOBECHOH KpHCTAJUIM3AlMU CIUIABa, JIEKHUT HA JUHUH ...

19. Kak onpenenuts HHTEpBaJl KpUCTaIIM3aLun?

20. CocraB Kakoi (a3bl MEHSETCS 1O JIMHUU JINKBHIYyCA?

21. XapakTepHOil 0COOEHHOCTBIO KPUCTAJUIMUECKUX BEILECTB SIBISIETCH ...

22. ITepenoc BemecTBa, 00YCIIOBICHHBIH OECIIOPSA0YHBIM TEIIOBBIM JBH)KEHUEM UYaCTHL], Ha3bIBACTCA ...

23. AHU30TpOTIHEN CBOWCTB 00JaNmaroT ...

24. Jlid BelecTB ¢ METAIIMYECKON KPUCTAIUIMYECKON PELIETKOM XapaKTEPHBHI ...

25. Jlnst aMop(HOro COCTOSIHUSI BEIecTBa XapakTepHa(-Ho) ...

26. JIsl KPHCTAJUTMYIECKOTO COCTOSIHHUS BEIlECTBA XapaKTepHa ...

27. JleHapuTHOHI JIMKBalMel Ha3bIBACTCS IPOLECC, IPU KOTOPOM IIOCIE YCKOPEHHOIO OXJIAXIEHMs CIUIaBa LICHTPaJIbHAsS
9acTh ...

28. HepaBHomepHOE pacrpenielieHne XUMHYECKHX 3IIEMEHTOB, COCTABIISIONIMX CTallb, 110 BCEMY O0BEMY H3JEIHS,
Ha3bIBACTCH. . .

29. TBepaoe Teno, mpeAcTaBisionee Co00H COBOKYITHOCTh HEOPHEHTHPOBAHHBIX OTHOCHUTEIBHO JPYT APYra 3epeH-
KPUCTAJUIUTOB, IPECTABIISAET COOOH ...

30. Kpucramn ¢opmupyercs myTeM IpaBHIEHOTO IMOBTOPEHHUS MHKPOYACTHII (ATOMOB, IOHOB, MOJICKYJ) TOJIBKO TI0 OJHOM
KOOpAMHATE. ..

31. JInsi MHOTOKOMIIOHEHTHBIX CIIaBOB XapaKTEPHO ...

32. VkakuTe 1Be OCHOBHBIE XapaKTEPHCTHKH CTPYKTYpPbl MaTepHana ...

33. Cr10cOOHOCTh HEKOTOPBIX TBEPABIX BEIIECTB 00PA30BBIBATH HECKONBKO THIIOB KPHCTAJUIMUECKHUX CTPYKTYP, YCTOHYHBBIX
IpH pa3IUYHBIX TEMIIepaTypax U JaBICHHUAX, Ha3bIBACTCA ...

34. ITpu 0Opa3zoBaHUM CILIaBa, MPEICTABISIONIEr0 cO00 MEXaHHYECKYI0 CMECh KOMIIOHEHTOB, ...

35. OCHOBHOE OTJIMYHME KPHCTALTHYECKON CTPYKTYPHI OT aMOP(HOM 3aKIII0YaeTcs B ...

36. Kak BnuseT cKkopocTh KpUCTaIM3aLUU HA pa3Mep KPUTUYECKOrO 3apoAbliia?

37. Beigenure nBa BapHaHTa, MO3BOJSIONINE JOOUTHCS M3MEIBUCHUS CTPYKTYPBI IPU KPUCTATIU3AINH ...

38. Kak BiuseT yBenuueHne CKOPOCTH OXJIAKAEHHS Ha pa3Mepbl MEPBHUYHBIX KPUCTANIOB?

39. Uro mpoucXoAuT B CIIABE B Pe3yJbTaTe ACHAPUTHOW JIMKBALUU?

40. Hcnonb3ys npaBuio OTPE3KOB, MOXKHO OIPENEIUTD ...

41. ITpu3HaK, 10 KOTOPOMY MOXKHO OTJIMYMTH (pa3oBoe MpeBpallieHHe NepBOro poja oT (asoBOro IPEBpAlICHHs] BTOPOro
pona

42. Yxaxute 1Ba (Ha30BBIX MIPEBPAIICHUS MIEPBOTO POAA. ..

43. OTHOCHTEIBHOE BECOBOE KOJIMYECTBO IBTEKTUKU B ciutaBe X1 Ha auarpamme A-B ompenensiercs kak

44. OTHOCUTENBHOE BECOBOE KOIMYECTBO MEPBUYHBIX KPUCTANIOB B ciiaBe X1 Ha auarpamme A-B ompeznensercs Kak:
45. OTHOcHuTENBbHOE BecoBoe KommuecTBO (aser [ B criaBe X1 Ha amarpamme A-B rmocie 3aBepHieHHs 9BTEKTOMIHOMN
peaxIiy onpeensieTcs Kak:

46. B cooTBeTCTBUM € NMPUBEIEHHON AMArpaMMON COCTOSHUS, MaKCUMalbHas PacTBOPUMOCTh MEIU B aIIOMUHUU
COCTaBIISCT MIPHOM3UTENLHO %

47. B cooTBercTBHE ¢ mpuBeneHHOH auarpamMMmoi, cruaB 80% Pb — 20% Sn npu temmepatype 200 oC mmMeeT creayromuii
(hazoBblii cocTas:

48. B cooTBeTcTBUU C NPUBEAECHHON AMAarpaMMoOil 0JI0BO M CBHUHEL ...

49. ITpu Temmepatype 183 oC B crmaBax cuctembl Pb—Sn mpoTekaer ...

50. Cocras cmasa 13% Sb + 87% Pb sBastercs ...

51. B cooTBeTcTBUU C NMpHUBEAECHHON AMarpaMMoil, NepBUYHAs KpUCTAJUIM3aLus ciuiaBa, conepxaiiero 70 % Cu u 30 % Ag,
MpOTEKaeT B TeMIepaTypHoOM mHTepBaie  oC.

52. IIpu cTatudeckux UCHBITAHUSAX ONPEACIAIOT ...

53. KuakorekyyecTb — TEXHOJOTMUYECKHE CBOMCTBA OIpENEIAET MMOBEIEHUE MeTallla Mpu

54. [IpodHOCTHBIE CBOMCTBA XapaKTEPU3YIOT

55. CriocobHOCTh MaTepuana aeOpMHPOBAThCS O3 pa3pylICHUs O] NSHCTBUEM BHEIIHUX CHII M COXPAHITh HOBYIO (OpMy
HOCIIe MPeKpPaIeHUs JeUCTBUS CUII Ha3bIBACTCA ...

56. DeppoMarHUTHBIMU CBOWCTBAMHU HE OOJIQAAIOT CTAJH ...

57. CriocobHOCTh MaTeprana neopMHUpoBaThCs 0e3 pa3pyIIeHHUs MoJ] JeHCTBHEM BHEIIHUX CHJI M BO3BPAIIATHCS B
HPEKXHIOI0 (hOpMY TOCIIE MPEKPAICHNS JeHCTBUS CIIT Ha3bIBACTCA ...

58. CBoiicTBa MaTepuaoB, XapaKTEepU3yIOIIUe UX MOBEAECHHE NMPH 00padOTKe, HA3bIBAIOTCA ...

59. JedbopmupyeMocTh SBIAETCS OTHUM H3 ...

60. [ToTpeOuTENhCKMMHU Ha3BIBAIOT CBOWCTBA MATEPUAJIOB ...

61. CrocOOHOCTh METaIOB MIPOTUBOCTOSTH Pa3pyLIAoONIeMy ACHCTBHIO KHUCIOPOAa BO BpPeMs HarpeBa, Ha3bIBaeTcs ...
62. CrocoOHOCTh METaNIOB HE pa3pylIaThCs 1OJ JIEHCTBUEM HAarpy3oK, Ha3bIBAaeTCS:

63. CI10COOHOCTBIO CONPOTHUBIATHCS BHEIPEHHUIO B IIOBEPXHOCTHEIN CIIOW Ipyroro Ooiee TBEpAOro Teda 00JIajgarorT ...
64. CriocoOHOCTh MaTepralla CONPOTHUBIATHCS BHEIPEHHUIO APYroro Oojee TBEPJAOro Tella Ha3bIBACTCH...

65. CriocoOHOCTh METANJIOB IepefaBaTh TEMIo OT Oojiee HArPeThIX K MEHEe HarpeThlM y4yacTKaM Tejla Ha3bIBaeTcH...
66. CrnocoOHOCTh METaJlIa TIPH HarpeBaHWM MOIVIOWIATH OINPENEICHHOE KOIMYECTBO TEIUIa Ha3bIBACTCH. ..

67. Cr10cOOHOCTh METAJIOB YBEIMYHMBATHCSA B pa3Mepax IPH HarpeBaHWH M YMEHBIIATHCS IPH OXJIAXICHUH HA3BIBAIOT. ..
68. CBOHCTBO MeTaiIa IPOTHBOCTOSATH YCTAIIOCTH HA3bIBACTCH. ..

69. CrnocoOHOCTh MaTepHalia BOCCTaHaBINBAThH NIEPBOHAYAIBHYIO (OPMY M pa3Mepsl 10CJie MPEeKpalleHus JeicTBHS
Harpy3KH Ha3bIBACTCH. ..

70. OCHOBHBIMH TPeOOBaHMAMH K aHTU(PUKIMOHHBIM MaTepHaiaM SBISFOTCS ...

71. 3aKanuBaeMOCTh CTaJH OIpeAessieTcs ...




72.

Kaxkyro makcumanbhyto TBEpaocTs HB mMoxHO m3meputs no bpunenmo B coorserctBin ¢ 'OCTom?

73. Yrto HEOOXOAMMO yKa3bIBaTh B YCIOBHOM O0O3Ha4YE€HMH Ipejielia JAIUTENBHOW IPOYHOCTH?

74. WHupeHTOpOoM npu U3MEpEeHUH TBEPAOCTH IO MeTony bpuHemns ciayxur ...

75. Ha npuBeneHHOM rpaduke 3aBUCHMOCTH Hpefesia TeKy4eCTH OT IUIOTHOCTH JUCIOKAIlHil y4acTOK 2 COOTBETCTBYET
HIPOYHOCTH ...

76. O6o3Hauenne HRB cooTBeTcTBYET UMCITy TBEPAOCTH, ONPECICHHOMY II0 METOY ...

77. Ha npuBeneHHON nuarpaMme pacTsDKEHUs TOUKa B cOOTBETCTBYET ...

78. YkaxxuTe ABe CTaJUM PEaKIUH XPYIKHX MaTepUaloB HAa HArpyKeHHE ...

79. HMcnbiTaHus Ha ylapHYIO BA3KOCTb MPOBOAAT HA ...

80. WHnerTopaMy pu N3MEpeHHH TBEPAOCTH Mo MeToxy Poksemra (mkamsl A, B, C) cimyxar ...

81. VnapHasl BA3KOCTb XapaKTEpU3YeET...

82. [To pe3synbraTam ucnbITaHus 00pa3lia Ha pacTsHKEHUE BIUIOTH 1O paspbiBa (10 ucmbitanus L=125 mm, nmocne paspoiBa L1
=155 MM) MOXXHO OIIPEIENUTb. . .

83. IIpu ucnpITaHUAX HA PACTSHKEHUE OMPEAEISIOT ...

84. Hamnpspxenue, npu KOTOpOM ocTaToyHOE yAnuHeHue jgocturaeT 0,2%, Ha3pIBAaeTCs MPEACIIOM ...

85. BpemeHHOE compoTuBIeHUE, YCIOBHBIA Mpeaen TeKy4ecTH U OTHOCUTENbHOE YIIMHEHHE ONMPENENSIOT IPH UCTIBITaHUAX
Ha ...

86. Kpurepuem ycTamocTHON MPOYHOCTU CIYXKHMT. ..

87. W3mepeHne TBEpAOCTH 3aKaJeHHOW CTainu Ha mpubope PoxBenia mpou3BOAMTCS BIABIMBAaHHEM B 00pazer] , U
BEITMYMHA TBEPAOCTU 0003HAYAETCH. ..

88. Haunyumune nureiinbie CBOWCTBa UMEIOT CIIABbI

89. Kakyro cTpykTypy AOKHBI HMETh CIUIABBI C HAWITYUIIUMHU JIUTEHHBIMU CBOHCTBAMH?

90. PaccraBbTe B mopsiike Bo3pacTaHHs BEIMYMHBI MpodHOCTH 0.2 , oM, GB.

91. B kakux eanHHIIAX M3MEPSIOTCS XapaKTEPUCTHKU BSI3KOCTH pa3pyIIeHUs?

92. Bemmunaa 6R — aTo mpenern .......

93. Kakue 1Be XapakTepUCTHUKH MEXaHMUECKHX CBOICTB CTaJld BO3PACTAIOT IMOCie Hakiena?

94. CHocoOHOCTh CTaJIM K YBEJIMUYECHHUIO TBEPAOCTH ITIPU 3aKAJIKE HA3bIBaeTCA ...

95. CrocoOHOCTh CTaJ Il BOCIPUHUMATH 3aKaJKy Ha TY WIH WHYIO TIyOHHY Ha3bIBaeTCH ...

96. TBepablil pacTBOp yriepoja B O-)KeJle3€ Ha3bIBACTCA ...

97. [epaut npencraBuser coboOH ...

98. MertacTaOmibHOW (ha3oi B CIIIABaX CHCTEMBI <OKENIE30 — EMEHTHUTY SIBISETCS ...

99. PactBoprMocTs yriiepona B a-deppure (1o mMacce) npu 727°C cocraBiser %.

100. CopneprkaHue yriaepoja B jefedypHTe cocTaBIseT %.

101. Kpucramumsanus dyryHa, cogepxaiero 2,5% yriepoaa, IpoTeKaeT B MHTEPBAJIC TEMIIEpATyp MPHOIM3UTEIEHO

oC.

102. CTpyKTYpHBIMH COCTaBIISIOIIMMH 3a9BTEKTHUECKOrO OENOro 4yryHa MpH KOMHATHON TeMIlepaType SBISIOTCH ...

103. B cooTBeTcTBUM ¢ IuarpaMMol, paBHOBECHAs CTPYKTypa Oenoro uyryHa, cojepskaiero 4 % yriepoa, Ipu KOMHATHOI

TEMIEpaType COCTONT U3 ...

104. ConeprkaHne yriaepoja B JOIBTEKTHYECKHX OEJBIX UyTyHaX COCTABISET %.

105. Haubonee BbIcOKOyTIEepoanucToi (a3oii Kene30yriepoaUCTbIX CIUIABOB SBISIETCS ...

106. MouhunupoBaHHEM XHUAKOTO YyTyHa MarHHeM IONy4aroT YyTyH ...

107. [Ipn xoMHaTHOW TemIepaType paBHOBECHAs CTPYKTypa YIJIEpOAUCTON cTamu, conepxkamend 0,8% yrieponma, cOCTOUT U3
108. HauGonbiiee konnyecTBo (heppuTa B paBHOBECHOM CTPYKTYypE MMEET CTaJb ...

109. I'eomeTpuYecKkuM MECTOM KPHUTHYECKHX TO4YeK Ac3 sBISCTCSA JTUHUS _ JHArpaMMBI <OKeIe30 — IEMEHTHUTY.
110. B cooTBeTcTBUU C NPHUBEACHHON AMarpaMMOll, pacTBOPUMOCTb yriiepoza B aycreHute npu temneparype 900 oC
COCTaBIIsAeT NpUOMM3UTENbHO _ %.

111. Jluaus SE nuarpammbl <okene3o — HEMEHTHT» — OTO JIMHUA ...

112. JlernpyromuM >JI€MEHTOM, PaCIINPSIOIINM 00JIaCTh CYIIECTBOBAHUS 0-(a3bl, SBIIETCS ...

113. Temnepatypsl Acl, Ac3, Accm Ha AuarpamMMe «Keje3o — IEMEHTHT)» COOTBETCTBYIOT JIMHHAM ...

114. ITpu Temmepatype Hmwke 7270C neaeOypuT mpeacTaBiseT coOoi ...

115. IIpu Temnepatype 727 oC B crlaBax CHUCTEMBI «OKENE30 — LIEMEHTUT» NPOTEKAET ...

116. JanHas cTanb npu Temuneparype 2 UMEeT B PABHOBECHUH ...

117. Jannas cranb npu Temneparype | UMeeT B PaBHOBECHH ...

118. JlosBTeKTHYECKHIT OeNblif YyTyH IPH KOMHATHOM TEMIIEpaType MMEET CTPYKTYPY, COCTOSIIYIO U3 ...

119. CTpyKTypa 3a9BTEKTHYECKOTO O€JIOro UyryHa MpH KOMHATHOH TEMIIepaType COCTOMT...

120. TBepablil pacTBOp BHEAPEHUs YIIEPOAA B (-XKEIE3€ HA3BIBACTCH. ..

121. TBepaslil pacTBOp BHEAPEHUs yriepoja B Y-Kele3e Ha3bIBaeTCs. ..

122. XYMHYECKOe COECMHEHHE Kelle3a C YriIepooM Ha3bIBaeTCsl. ..

123. Mexannueckast cMech eppuTa U eMeHTHTa, copepxammas 0,8 %

124. yriepoja, Ha3bIBaeTcsl. ..

125. Mexanuyeckas cMech ayCTEHHUTa U LIEMEHTUTa, coaepxkauias 4,3 % yriepona,

126. Ha3bIBACTCH. ..

127. BTopuuHBbIii IEMEHTUT NPU OXJIAXKAECHUH CTAllU BBLIEISAETCS U3...

128. PaBHOBecHast cTpykTypa cranu 45 npu KOMHATHON TeMIepaType COCTOMHT ...

129. [lepnuTHOE TIpeBpalleHne HOCUT XapakTep ...

130. 3 HIKemepeuncIeHHBIX CTPYKTYPHBIX COCTABIAIONMINX YITICPOANUCTHIX CTaled HanOOoJbIIeH TBEPJAOCTEIO0 00TamaeT ...
131. CTpyKTypa 3a9BTEKTHYECKOT0 OeJIoro 4yryHa mpu KOMHATHOH TeMIIepaType COCTOMT M3 ...




132. Kakue cTpyKTypHBIE COCTAaBISIONINE XapaKTEPHBI IS J0IBTEKTOUAHON cTanu?

133. OBTEKTOUHAS CTallb COAEPIKUT YIIIEpoJ B KoiuyecTBe (Macc.%):

134. OCHOBHOH CTPYKTYPHOH COCTaBIIAIONIEH B 3BTEKTOMIHOH CTaiH (IIPH KOMHATHOW TEMIIEpaType) SBISETCS:

135. MaxkcuManbHOE KOJIIMYECTBO YIJIEPOAa COAEPIKUT CTallb:

136. MaxkcuManabHOe OTHOCUTENBFHOE BECOBOE KOJHUECTBO MEPIUTa COACPIKUT CTajb:

137. B crpyxtype cnnasa Fe-3% C (macc.) nocie MeUIeHHOH KpUCTAJUIM3aluU U MeuleHHOro oxjiaxaenus 1o 800 0C
npucytctBytoT (pu 800 0C) dasbr:

138. Kakas cTanp umeer MakCHUMalbHYIO TEMIIEPATYpPy COIMIYCa!

139. Ecnu B cTpykType (Ipy KOMHaTHOH TeMmneparype) ciuaBa cucTteMbl Fe-C BBISBIEHBI EPBUYHBIE KPUCTAIIBI IEMEHTUTA
1 OBTEKTHKA, TO KAKOH TPYIIIIE €ro CIIeTyeT OTHECTH:

140. Kakoil uyryH uMeeT MUHMMAJIBHYIO TEMIIEPATypy JIUKBUIYCA!

141. MuHHMMaNbHOE KOJUYECTBO YITIEPOJa COACPIKHUT CTallb:

142. MuHIMaNbHOE OTHOCHTENILHOE BECOBOE KOJIMYECTBO MEPIUTA COJAEPIKUT CTalb:

143. Kakwue ¢a3sl mpucyTcTBYIOT B CTpyKType ciuiaBa Fe-4,3% C (macc.) mpu 800 0C mocite ObICTpOi KpUCTATUTU3AINHA U
OBICTPOro OXJTAXKICHUS JI0 3TOH TeMIepaTyphl:

144. Kakas cranp uMeeT MakCUMabHYIO TEMIIEpaTypy JTUKBUIYCA:

145. Kurstimeit Ha3sIBaeTcs CTalb,...

146. ConepxaHue yriepoja B CpeIHEYTIEPOAUCTBIX CTAISIX COCTABIIAET %.

147. ITnacTu4HOCTB, yAapHas BI3KOCTh CTalH IOBBILIIAIOTCS, a MOPOT XJIaAHOIOMKOCTU CHIDKAETCS MPU JIETUPOBAHUM ...
148. Cranp 12XH3A umeer creayromuii NpUMepHbId xuMudeckuit coctas (%): ...

149. Copepxanne yraepona B ctanmu S0C2 cocraBnger okoiao _ %.

150. Vkaxure MapKu yriaepoauCThIX cTanel

151. udpa B MapkupoBke ctanu Ctlkm obo3Havaer ...

152. Tomeko (eppoMapraHieM packuclieHa CTalb ...

153. JlerupoBaHa KpeMHHUEM CTallb ...

154. W3 HwkenpuBeJeHHBIX JIETHPOBaHa a30TOM CTalb ...

155. VYrnepoaucTele HHCTPYMEHTAIbHbIE BEICOKOKAYECTBEHHbBIE CTAlld MAPKHPYIOT:

156. Kakas n3 3THX cTaneif OTHOCUTCS K OBICTPOpEeKyIINM?

157. Crans 30XT'CA-III oTHOCHTCS K ...

158. [To conepxxanuto yriepona cranp XBI' siBisiercs ...

159. Cpenu HUXKENepeuHUCIIEHHbIX JIETUPOBAHHAs a30TOM CTaJlb ...

160. Conepxanue yriepona B cranu 08X13 cocrasiser OKoJoO ...

161. Cpenu HIKENepeurcIeHHbIX cTanell K GeppuUTHOM Kiaccy OTHOCSTCS:

162. [To meramryprudeckomy kaudecTBy craib 40X OTHOCHTCH K ...

163. Mapkoii cTany, JJerHpOBaHHON OOpOM, SIBIISIETCS ...

164. Kap6ugoo6pa3yromumM JerupyronM 3JIEMEHTOM B CTAJSIX SABISETCH ...

165. Iudper B mapke uyryna CH 30 o3Havaror ...

166. Iocnemusst mudpa B MapkupoBke koBkoro yyryHa KUY 55-4 ykaswiBaer ...

167. IMudpsr B MapkupoBke ceporo uyryHa CU35 o6o3Hagaror ...

168. KoBkuil yyryH ¢ MUHUMaNbHBIM 3HauU€HHEM BpeMeHHoro corpoTusienus 350 MIla 1 OTHOCUTENBHBIM YIJTUHEHUEM
10% mapkupyercs ...

169. UyTyH ¢ BKIIOYEHHAMH IpaduTa II00yIsapHOi HopMEI, IMEIONIIA BpeMeHHOe conpoTusieHne He MeHee 800 MIla,
MapKupyercs ...

170. Kaxoii rpadur siBisiercss MeHee CHIIBHBIM KOHLIEHTPaTOPOM

171. HanpspKeHU?

172. UyryH, B KOTOPOM BECh YIJIEPOJ IJIH €ro OOJbIIas 9acTh HAXOIUTCS B

173. CBOOOZHOM COCTOSIHMH, B BHIE IUIACTUHYATOrO rpaduTa, Ha3bIBAETCH. ..

174. Bech yriiepos HaxoauTcs B CBOOOIHOM COCTOSTHUM (B BHAE rpaduTa) B YyryHax.

175. Ha pucyHke n3o0pakeHa MUKPOCTPYKTYpa qyTryHa.

176. Ha pucynke n3zobpaskeHa MUKPOCTPYKTypa 4yryHa.

177. UyryH, B KOTOPOM BECh YIIE€pOJ HAXOAUTCSA B CBOOOJHOM COCTOSHMU M BKIIIOYEHMS TpadUTa UMEIOT MIaCTHHYATYIO
(hopmy, sBIIsIETCS ...

178. B ugyryne mapku BY 45 Brumouenus rpagpura umMeor _ hopmy.

179. UyryH, B KOTOPOM BECh YIIEpOJ HAXOAUTCA B XMMHUECKU CBA3aHHOM COCTOSIHUH, HA3bIBAIOT ...

180. Brutouenus rpadura B uyryne mapku KY 37-12 umerot dopmy.

181. B gyryne mapku BU80 ¢opma rpadmTOBEIX BKIIOUCHHUH ...

182. UyTyHBI KaKUX TPeX Mapok OymyT Ha (eppHTHOI ocHOBe?

183. Kak nony4aroT KOoBKHiA 4yyryH?

184. A xakoM uyryHe Oombine mepiuta — Mapku CH40 wmm CU35?

185. Kakue KOMIIOHEHTHI BXOJAT B COCTAB IIPOMBIIIIEHHBIX YyTYHOB?

186. Kak cBsizaH yrnepoJHblil 9KBUBAJIEHT C MPOYHOCTHIO YyTYHOB?

187. YyryH Kakoi Mapku 00JiaJaeT HauOOJbIIEH MIaCTUIHOCTHIO?

188. Cranp 12X18H9 orHOCHTCS K KJ1accy.

189. IMo crpykType B HOpManu3oBaHHOM cocTossHMU cTanb 30XI'CA oTHOCHTCA K KJIacey.

190. JInst U3rOTOBIEHUS PEXKYIIUX UHCTPYMEHTOB OOJBIIOTO CEYEHUs Leeco00pa3HO UCMOIb30BaTh CTalb ...

191. ABTOMaTHbBIE CTalU JIETUPYIOT. ..

192. Crasy ¢ MOBBIIIEHHOH 00pabaThIBAEMOCTBIO pe3aHHEM (aBTOMATHBIE) HMEIOT IOBBIIICHHOE COJCPIKAHHUE ...

193. Ipy>uHHBIE (PECCOPHBIE) CTATH COJACPIKAT % yrnepoja.




194. KoHCTpyKIIMOHHBIE (MAIIMHOCTPOUTENbHBIC) yIydIllaéMble CTAIU COAepKaT % yrnepona.

195. ITo coneprxkaHuIo yriepoaa KOHCTPYKIMOHHBIE yIydIlaeMble CTaIH SIBISIOTCS ...

196. IemenTHpYyeEMBIE IECTEPHH LeNIecO00pa3HO M3TOTOBUTH W3 CTANH ...

197. VYKaXuTe MapKH >KapOCTOMKHUX cTajiel (IBa BapHaHTa OTBETA)

198. CrpoutenbHble CTAM COAEpHKAT % yraepona.

199. Jlnst XOJIOJHON IITaMITOBKH II€1€CO00pa3HO HCIIONB30BaTh CTAlH. ..

200. JKapomnpouHsre cTany MpUMEHSIOT IPH W3TOTOBJIICHUH JeTallel, paboTafoNnuX ...

201. JKaporpouHble cTany NEpIUTHOIO KIAcca IPUMEHSIOT. ..

202. YKaponpouHble cTaNA ...

203. o conmeprkanmio yrieposa HHCTPYMEHTAIBHbBIE CTAH MOTYT OBITE. ..

204. KoHCTpYKIIMOHHOH yIydIllIaeMOW JIETMPOBAaHHOM CTalblO SBJIAETCH ...

205. KOHCTpYKIMOHHBIMY yITy4dlIIaéMBbIMHU JIETUPOBAHHBIMU CTAJISIMH SIBISIOTCS (2 BapHaHTA) ...

206. Cranp 20X 1enecooOpa3Ho HCIOAb30BATh JJIsl H3TOTOBJICHUS ...

207. HHcTpyMeHTanbHBIE CTaIH 001amaloT ...

208. BreicTpopexylre UHCTPYMEHTANIBHBIE CTANH ...

209. K cransm ¢ noBblieHHONW 00pa0aThlBAEMOCTBIO PE3aHUEM OTHOCUTCS CTAJIb ...

210. 3a3BTEKTOUIHON CTaJIBIO SIBISETCA ...

211. OnTumanbsHOE codeTaHHe NMPOYHOCTH | Bsi3kocTH craneit 45, 30XI'CA obecrieunBaeTcs MPOBEACHHUEM ...

212. Cranu 65, 55C2A nenecoobpa3sHO HMCHONB30BaTh I U3TOTOBJICHHS ...

213. HuskonernpoBaHHOW KOHCTPYKIIMOHHOW CTaJbIO SIBIISIETCH ...

214. WHCTpyMeHTanbHOH yIiIepoAUCTON CTabIO SBISETCH ...

215. Huszkoyrinepoaucrol KOHCTPYKIMOHHOU SBJISETCS CTallb ...

216. V3 HMKenepeuncneHHbIX yriIepoJucTOl KadyeCTBEHHOH KOHCTPYKLMOHHON SBISIETCS CTallb ...

217. W3 HIkenpuBEJEHHBIX KOHCTPYKLHOHHOM yJIydliaeMol BBICOKOKAaUECTBEHHOM JIETMPOBAHHOM CTaJIbIO ABJIIETCH ...
218. JIIst M3rOTOBIIEHHS IEMEHTYEMBIX JIeTallel 1eeco00pa3HO HCIONb30BaTh CTANb ...

219. Kak MapkupyioT yriaepoauctsie KOHCTPYKIIMOHHbIE KaueCTBEHHbIE CTann?

220. Kakue npumecu B cTanu BbI3BIBAIOT KPACHOJIOMKOCTB?

221. Kakue nerupyromue 3J€MEHTBl B CTaJIU MOBBIIAIOT IPOKAIMBAEMOCTH?

222. Kakue cramu npuMeHSIOT i pabOTHI IPU KPHOTEHHBIX TeMIlepaTrypax?

223. Kakue nHCTpyMeHTalbHbIE CTaNN MPUMEHSIOT IJIsl HHCTPYMEHTa, paboTaloIIero Npu BbICOKUX CKOPOCTSX pe3aHusi?
224. Kakue pakTopbl BIUSIOT Ha pa3Mep PEKPUCTAUTM30BAHHOTO 3€pHA B CTATH?

225. IMocne xakoi TepMOOOPAOOTKH BBIIIE MPOYHOCTH?

226. B kakux KoopauHaTax CTPOMTCS IuarpaMma M30TepMHUYECKOTO MpeBpalieHus?

227. IIpu Harpese 3a3BTEKTOMIHBIX CTAJICH BBIIIE TEMIEPaTypsl ACm OHH IPHOOPETAIOT CTPYKTYpY.

228. BesnnddysnonHoe mpeBpamieHne ayCTeHNTa IPABOJUT K 00pPa30BaHUIO ...

229. IMpu nuddys3nonHOM pacmane aycTeHHTa 0Opas3yroTcs ...

230. CopneprxaHue yriiepojia B MapTEHCHUTE IOciie MOMHOM 3akanku ctanu 40 cocrasuser  %.

231. Iporecc 3apoXXICHUS U POCTA HOBBIX, Yallle BCEr0 PaBHOOCHBIX, 3¢PEH C MEHBIINM KOJIMYIECTBOM Ie(EKTOB B IIpOIecce
Harpesa Ae(OpMUPOBAHHOTO METaNIa HA3bIBACTCA ...

232. Beiinut (cTpykTypa cranu, o0pasyromascs B pe3yibTaTe MPOMEXYTOYHOTO MPEBPAILEHHs ayCTEHUTa) COCTOUT U3 CMECH
YaCcTHIL ...

233. TpoocTUTOM OTITyCKa Ha3bIBAIOT ...

234. MapTeHcUTHasE CTPYKTypa C TeTParoHAIbHON KPHUCTAIIMYIECKON PEHIeTKON MpH 3aKajke oOpa3yercs BCIEICTBHE ...
235. ITpu M3roTOBIEHUHM OTHOCHTENLHO HEOTBETCTBEHHBIX JI€TaNeil, A KOTOPHIX BaXKHA BBICOKAs MOBEPXHOCTHAs TBEPAOCTD,
a IpyTHe CBOWCTBA HE NIMEIOT 3HAYCHUS, IPUMEHSIOT ...

236. B cooTBeTcTBUU C NPHUBEACHHON AMAarpaMMOMl, OXJIaXIEHHUE CTAIH CO CKOPOCTbIO V4 IpHUBEAET K INPOTEKAHUIO
IpeBpaleHUs..

237. IIpomexyTouHoe (OCHHUTHOE) MpPEBpAIICHUE MPOTEKACT B YIIICPOJUCTON SBTCKTOMIHON CTalM MpPU Temieparypax  °
C.

238. [Toyemy MOMHBINA OTXKUT HE MPUMEHSIOT K JOIBTEKTOUIHBIM CTaIsIM?

239. KaxkoBa 1ej1b TOMOIreHH3alMOHHOI0 OTXKHUIa CTaiau?

240. Kakas nenp pekpucTauIM3alMOHHOIO OTXXUra?

241. Kaxk Brmser yBennueHue cTeneHu AedopMauy Ha TEMIIepaTypy Hadaja PeKpUCTAIIIH3AIINN?

242. Uro sBmsieTCs TEPMOAMHAMMYECKUM CTHMYJIOM COOMPATENbHOM PeKpUCTAIIIM3AH?

243. [IpenBapuTeNbHBIM BUIOM TEPMUYECKOH 00pabOTKH CTal, NMpeHa3HaYEHHBIM [UIS MOArOTOBKM METalla K
nocrnenytomeit 00padoTke pe3aHneM, TaBIeHHEM, CBAPKOH U T. 1., ABIACTCA ...

244. OTXUr oTAMYaeTcs OT HOPMAIU3ANUH ...

245. B pesynbraTe npoBefeHHs MOTHOTO OTXKUTa CTAIH ...

246. Tepmudeckas 00paboTka, IPH MPOBEACHHN KOTOPOH HAarpeBaHUE CTAJIH IPOBOAUTCS IO MOITHOH (ha30BOH
HepeKPUCTAIUIN3AINH, - ITO ...

247. HenonHpiif 0TXKUT 3a9BTEKTOMAHBIX CTaled MPOBOISAT OOBIYHO C LIENBIO ...

248. CrpykTypa H03BTEKTOMIHON CTaIM MOCNE MOJHOTO OTXKUTa COCTOUT U3 ...

249. [Ipn HOpManM3aUK CTAIU €€ OXJIAXKACHUE C TeMIIepaTypbl HarpeBa Mpou3BOIAT ...

250. ITpu HOpManu3anuy 3a9BTEKTOUAHBIC CTAM HAIPEBAIOT O TEMIIEPaTyphl Ha

30-500 Bp1e ...

251. Tepmudeckas 00paboTka, KOTOpas IPOBOANUTCS C LENBIO MTEPEBOJIa CTAN B COCTOSHHE, OJIM3KOE K PaBHOBECHOMY, C

MHHUMAaJIBHOHN ITIOTHOCTHIO AHUCIIOKAIHH, IT0 BO3MOXKHOCTH HU3KOH TBEPIOCTHIO M BEICOKOH IIIACTHYHOCTHIO, HA3BIBACTCH ...
252. TemmepaTypa HEMOJHOrO OTXKHra Juisd cTand Y 10A cocTaBiser OKoJjo ...




253. ITpu mpoBeneHUH OTKUTA CTANIM OXJIAXKACHHUE YITIEPOMUCTHIX CTajlel OOBIYHO MPOBOIAT ...

254. CTpyKTYpHBIMH COCTABISIFOLIMMU cTami 50 B OTOXKEHHOM COCTOSIHUM SIBIISIOTCA ...

255. [TonHBI OTHKUT YIIIEPOAUCTON CcTamu 45 MPOU3BOAUTCA MPH TEMIIEPATYPE ...

256. I'oMoreHu3upoBaHHbI OTKUI CTaled NPOBOJAT IIPHU TEMIIEPATypax ...

257. Crpykrypa ctanu 30 mociie MoJHOrO OTXHrA ...

258. B kauecTBe oXJIaKAAIOMIUX CPeJl MPU 3aKAIKE UCTIONB3YIOT ...

259. TepMHUUECKUM YIIyUIIEHUEM CTAIU HAa3bIBAIOT ...

260. OnrtumanbHas TeMIepaTypa HarpeBa JOSBTEKTOUAHBIX CTajel NpH IOTHOH 3aKalke ...

261. BricokoMy OTITyCKy MOCiie 3aKajaKyd OOBIYHO IMOJIBEPraloT CTajlb

262. MapTeHcHTHAs CTPYKTypa B 9BTCKTOWAHON YTIICPOIUCTON CTalIHd MOXET OBITh MONydYeHa TIPH ...

263. Ilocne 3akanky BBICOKOYIJIEPOAUCTBIX M MHOTMX JIETUPOBAHHBIX CTaled B CTPYKTYpE CTalld, HApSAY C MapTEHCUTOM,
COXPAHSETCS OCTATOUHBII ayCTEHHT, CHIDKAIOLIUI ee TBepAOCTh. sl ycTpaHEeHHs OCTaTOYHOIO ayCTEHUTA UCIIONB3YIOT ...

264. CrpyKkTypa, cocTosIas U3 MEPECHILEHHOTO 0-TBEPJOr0 pacTBOpPa, MPETEPIEBLUIEr0 MAPTEHCUTHOE IPEBPALIECHHE, U

KapOHuI0B, 00pa3yromasics Ipy paciaje ayCTeHUTA B YCIOBUAX MPOTeKaHUA An(GY3nH yriiepoaa ¥ OTCYTCTBUS caMoaudy3un
JKeJle3a, Ha3bIBAeTC ...

265. HemonHo# 3akaiike MOJBEpraroT OOBIYHO  CTaJIH.

266. TpoocTUT 3aKaNKi U TPOOCTHUT OTITYCKa PA3NUYAIOTCH ...

267. Jlns momydeHnst Haubosee BBICOKUX YIPYTHX CBOWCTB cTaiH 55, 65 mMOIBEpraror ...

268. [TpuunHoii Gonee BHICOKOM TBEPAOCTH TPOOCTHUTA IO CPABHEHHUIO C MEPIUTOM SIBISETCH ...

269. VYiydmeHnue — 3To TepMuveckas o0paboTka, cocTosmas us ...

270. CrpykTypa, Ionydaemas I0Ce 3aKaJKU U CPEIHEro OTIyCKa:

271. CrpyKkTypa, momydaemas Hocie 3aKalKid U BBICOKOTO OTITyCKa:

272. CTpyKTypa, noinydaemasl 1ocje 3aKajJKd U HU3KOro OTIyCKa:

273. Ipomecc TepMmdeckoil 00pabOTKH, IPH KOTOPOH CTaJIb HArpeBaloT J0 ONTHMAIBHOH TeMIepaTyphl, BBIACPKHUBAIOT IIPU
3TOIf TeMIepaType U 3aTeM OBICTPO OXJIAXKAAIOT C LENIBI0 TOTYYICHNS HEPAaBHOBECHON CTPYKTYPBI, Ha3bIBACTCHL. .

274. VYkakure TpH OCHOBHBIE HapaMeTpPhl 3aKaJIKH.

275. Yro takoe ymyunieHue?

276. JIis Kakoii CTamy HOPMATM3AIMI0 UCTIONB3YIOT KaK KOHEUHYIO0 TepM00oOpaboTKy?

277. Kakue xapakTepHCTHKH MOXHO ONpenensts mo C-KpuBbIM?

278. Yem 00BsICHSETCS BBICOKAs TBEPAOCTh MapTeHCUTA?

279. IToBepXHOCTHOH 3aKaJike ¢ MHAYKIIMOHHBIM HArpeBOM IeJIecO00pa3HO MOABEPTaTh M3JENHS U3 CTAlH ...

280. TBepaast, Xpymkasi CTpyKTypa, 00pa3yromasicsi pu OXJIAKISHUN ayCTEeHUTa CO CKOPOCTHIO BBIIIE KPUTHIECKONW CKOPOCTH
3aKaJIKd, HAa3bIBaeTCH ...

281. Tepmudeckas 00paboTka, IPOBOJUMAS C IIENBIO ITOMYYCHHS HEPaBHOBECHOH CTPYKTYPHI CIIaBa, HA3BIBACTCH ...
282. JI09BTEKTONIHYIO CTalb B MIPHUHLIMIIE HENb3s 3aKAIHUTh B CIIy4ae OXJIAXKICHHUS €€ C TeMIlepaTypbl Harpesa ...

283. Cpennuil OTIyCK MPOU3BOTUTCS NPH TEMIEPAType...

284. [Ipy>XKuHHBIC CTaJIM TIOCJIE 3aKAJIKH OOBIYHO TOJBEPraroT OTITYCKY.

285. Kaxomy By OTIycKa NOJBEPTalOT PECCOPHO-IPYKUHHBIE CTAIU?

286. HawuGornee BeICOKHE ynpyrue CBOICTBA PeCCOPHO-NPY>KUHHBIE CTAIN NMPHOOPETAIOT MOCIE. ..

287. CTpyKTypa, noxy4aemasl 1ocjae HEMONHON 3aKaJKHd WHCTPYMEHTAJbHBIX CTajdeld M HU3KOTEMIEepPaTypHOro OTIIyCKa, — 3TO
288. Ilocne nMOBEpXHOCTHOM 3aKalIKU MPOU3BOIAT ...

289. XUMHKO-TEPMUYECKYI0 00pabOTKY MPHMEHSIOT C IIENBIO ...

290. IlemeHTanue Ha3bIBAeTCA ...

291. IlemeHTaMM 11EIIECOOOPA3HO MOIABEPTATh MU U3 CTAlH ...

292. [Mocne nemMeHTanuy C UENBI0 00ECIIEUSHHsT BEICOKOH TBEPAOCTH MOBEPXHOCTHOTO CJIOS IETANM MOJBEPTaIOT ...

293. [uanupoBaHueM Ha3bIBA€TCS MPOLIECC HACHIIMIEHUS MOBEPXHOCTH M3JENUH ...

294. TBepAOCTh HU3KOYIJIEPOJUCTON CTAIM MOXKHO MOBBICUTD. ..

295. [Mocne nemeHTanuy neTamy oOBIYHO TOABEPTAIOT ...

296. IlemenTammu OOBIYHO MOABEPTAIOT CTANH ...

297. XuMHKO-TEpMUYEcKas 00paboTKa BBI3BIBACT U3MECHEHUE ...

298. OpHOBpEeMEHHOE HACHIICHNE MOBEPXHOCTH U3/ICIUHA YTIIEPOAOM W a30TOM B I'a30BOM Cpeie Has3bIBaeTcs ...

299. IlogBepraroT HEMEHTALUU CTalb ...

300. [Monuronu3zamus npeacTasisier codoil ...

301. YnpouHeHne MeTajlia B TPoLecce TUIACTHYSCKON nedopMaliuu (Hakien) o0bsICHASTCS ...

302. [ToBbIlIeHHe MPOYHOCTH M YMEHBIIEHUE TUIACTUYHOCTH METajlsla B pe3yJIbTaTe HU3KOTeMIIepaTypHOH TUIACTUYECKOU
negopMary Ha3pIBaeTcs ...

303. Ipu Hakiene B mpolecce XONOMHOH IIACTHYECKON nedopMaliy IPOUCXOIUT ...

304. XomomHas TmactTUueckas nedopmarust — 3To aedopMarys, KOTOPYIO HPOBOIAT IPH TEMIIEpaType ...

305. BBenenne B XHUIKHH CIUIaB Pa3UYHBIX J00ABOK XMMHUYECKHX JJIEMEHTOB JUIS MIPUAAHUS CIIaBYy OCOOBIX CBOHCTB 3a
CYET U3MEHEHHS €ro BHYTPEHHETO CTPOEHUSI, HAa3bIBAETCH. . .

306. OuucTKa CIUIAaBOB OT HEHYXXHBIX M BPEIHBIX NPUMECEH Ha3bIBA€TCA...

307. Jedopmarysi MeTaiuia Ipy TeMIepaType BHIIIE TEMIEPATYPhl PEKPUCTAIUTA3AINN HA3bIBACTCS ..

308. Jlnis U3roToBNeHUs JeTaneil, paboTaloIuX B yCIOBUSAX YAAPHBIX U 3HAKONEPEMEHHBIX HATrPy30K, IIeIecO00pa3HO
WCTIOJIb30BaTh YYT'YHBL.

309. JIst I3rOTOBNICHUS a30THPOBAHHEIX JIETalel, OT KOTOPHIX TpeOyeTcs BBICOKas TBEPIOCTb, IIENECO00Pa3HO HCIONB30BaTh

310. Cpenu HIKeTepeurncIeHHbIX Hauny4ied o0pabaThiBaeMOCTBIO pe3aHUEM 00J1alaeT CTallb ...




311. Kakue ¢urrocs! HCTIONB3YIOTCS IPU BBITUIABKE TyTryHa?

312. UYyryH, npexHa3Ha4eHHbIH U1l IPOM3BOJCTBA (hPaCOHHBIX OTJIMBOK CIIOCOOAMM JIMThSI HA MAallIMHOCTPOUTENBHBIX 3aBOJAX,
MMeeT TIOBBIIIIEHHOE coliepKanne kpeMHus (1o 2,75 — 3,25 %), Ha3pIBaeTcs. ..

313. UyryH, UCTIONB3yEeMBIi IS TIeperena Ha cTajb, cogepxkut 4,0-4,4%C, no 0,6-0,8%Si, no 0,25-1,0% Mn, 15-0,3% P u
0,03-0,07%S, Ha3bIBaeTcs. ..

314. H3meHeHue pa3sMepoB CIPECCOBAHHOIO HM3JENHs MOCIE CHATUS BHELUIHUX CHJ Ha3bIBAETCA...

315. YMeHbIeHHe 00beMa TOp IPH CTIIEKaHWN TIPECCOBKH, NPUBOIAIICE K YMCHBIICHHIO JIMHEHHBIX pa3MepoB, HA3bIBACTCH. ..
31e. BeIcoKOKauecTBEHHBIE CTall U CTald C OCOOBIMU CBOMCTBAMH BBIILIABIISIOT B...

317. Texnonoruueckuil mpouecc MoaydeHus HEPa3beMHBIX COSITUHEHMH 3a

318. CYeT MEXAaTOMHBIX M MEXMOJIEKYJIIPHBIX CHJI CBA3M HA3BIBACTCH. ..

319. CoenrHEeHNE METAIMYECKUX JeTaneil B TBEPJOM COCTOSHHHU C IIOMOIIBIO MPUCAJOYHOrO CIuIaBa (MeTaja)
Ha3bIBAIOTCH. ..

320. Hanbonee mmupoko npuMeHsieMbIM BHAOM 00pabOTKH METAIOB JAaBICHHEM SBIISETCH. ..

321. TexHOIOrNYecKuii MpoIece BBIIABIMBAHIA METalIa M3 3aMKHYTOr0 00beMa depe3 BBIXOIHOE OTBEPCTHE MATPHIIBI
Ha3bIBAETCA. ..

322. TexHonoruueckuil mporecc NpoTArMBaHUs MeTallla Yyepe3 OTBEPCTUE, Pa3MEP KOTOPOro MEHbIIE CEYEHHs HMCXOAHON
3arOTOBKH, Ha3bIBACTCA. ..

323. IMpomecc momydeHus aeraneid TpedyeMol reoMeTpudecKoil popMoii, TOYHOCTH Pa3MepoB 3a CUET MEXAaHHIECKOTO

Cpe3aHus ¢ IOBEPXHOCTEH 3ar0TOBKH PEXKYLIMM UHCTPYMEHTOM MaTepHajia TEXHOJIOIMYECKOro IIPUIYCKa B BUJE CTPYKKH
Ha3bIBAECTCH. ..

324. [Tnactraeckas medopmanms MeTaaIa MPEpEIBUCTEIM BO3/ICHCTBHEM YHHBEPCATFHOTO MHCTPYMEHTA UL MPHUAAHUS Ty
3aaHHOH ()OPMBI U pa3Mepa Ha3bIBaeTCH. ..

325. Pe3anne MeTauIOB CONMPOBOXKAACTCS CIIOKHOM COBOKYITHOCTBIO Pa3iIM4HBIX JedopManuii - ...

326. ®pe3epHbIe CTAaHKH TpeJHAa3HAueHBI I BUIOB PadoT. ..

327. (HEeCKONBKO BapHaHTOB OTBETA)

328. [Iponecc moBOpOTa OAHOW YAaCTH 3arOTOBKM OTHOCUTENBHO APYTOH - ...

329. CBapka cxaToi Jyroil Ha3pIBaeTcs ...

330. TBepaast MOBEpXHOCTHAs KOPKa, COCTOSIIAs U3 IEMEHTHTA, 00PAa30BaBIIErocs MpH JIUTHE CEPOTO UyTyHA B
MeTaJIn9ecKue (OpMBI, Ha3bIBACTCH. ..

331. Topstyast neopmanust — 310 Aeopmarys, KOTOPYIO IPOBOISAT ...

332. Xonoxnas aehopmanus — 3To aeGopMalysi, KOTOPYIO MPOBOJST IPH. ..

333. JlypantoMuHBI — 3TO CILIaBbl CUCTEMBI ...

334. CTpyKTypy ¥ MEXaHHYECKHE CBOWCTBA CHIIYMHHOB YJIYUIIAIOT IYTEM ...

335. JypantoMuHBI IPEBOCXOIAT YUCTHIA AIFOMUHUH TIO ...

336. JypantoMuHBI UCHIONB3YIOT JUJISl U3TOTOBJICHHUSA ...

337. Jig atOMuHMS XapaKTEPHSI ...

338. OCHOBHBIM JIETHPYIOIIUM 3JIEMEHTOM B TUTAHOBBIX CIIABaX SBISAETCA ...

3309. 7 JIurelHbIMM CIUIaBaMM Ha OCHOBE AJIOMUHUS SBISIFOTCS. ..

340. THUTaHOBBIMH CILTaBaMH, YIIPOYHSIEMBIMH TEPMHIECKOH 0OpabOTKOH, SBISIOTCS:

341. Crapenue QypajJiOMHHOB IIPOBOIST C IETBIO ...

342. 3aKanky JypajrOMHHOB MPOBOJST C IIEIBIO ...

343. OCHOBHBIE IPEUMYIECTBA TUTAHOBBIX CILIABOB!

344. CunyMuHsI - 370 ...

345. VkakuTe MapKy CIHEYeHHOrO aJIOMHHUEBOTO CIIIaBa.

346. CuilyMHHAMH HA3bIBAIOTCSl AJIIOMUHHUEBBIE CIJIABBI CUCTEMBI ...

347. VKkaxuTe MapKu JTUTEHHBIX MarHUEBBIX CILIABOB

348. W3 HmwkenpuBeaeHHBIX Ae)OPMUPYEMBIM HE YIPOUHSIEMBIM TEPMOOOPAOOTKON CIUIABOM Ha OCHOBE ATIOMHUHUS SBISETCS
349. CraBoM Ha OCHOBE THTaHa SIBJIAETCS ...

350. Kakoii crutaB camplif erkuil (00nagaeT HauMeHbIIeH TIOTHOCTHIO)?

351. Kaxoii crutaB camblil mpouHbiii (06sagaeT HauOONIBIIUM 3HAYeHUEM [IB)?

352. B crunaBe JIA’)KMu4-3-2 OCHOBHBIM JIETHPYIOIIUM 3JIEMEHTOM SIBIISETCS

353. Kaxkoif U3 nepednciIeHHBIX CIUIaBOB NPEAHA3HAYCH IS HMOMy4YeHUsT (DACOHHBIX OTIHMBOK?

354. Kaxoli crutaB camblii jerkuid (00yajaeT HaMMEHBIIEH MIOTHOCTHIO)?

355. B kakoMm crulaBe MMHUMaJIbHOE cozepxaHue Menu (Macc.%)?

356. Kak u3MeHMTCS TBEPIOCTh AIIOMHUHHUEBOIO CILIABA IIOCJE 3aKAJIKU U CTApEeHUs?

357. B kakux oTpacisx IpOMBIIIIEHHOCTH MEPCIEeKTHBHO UCIIOIb30BATh CIIABBI THTaHA (ABa BapHaHTa)?

358. HasBanue nerupymoiuiero XuMU4ecKoro KOMIOHEHTA, HHIEKC MPH MapKHPOBKE CILUIABOB IIBETHBIX METalIoB — 17
359. CaMblii JIETKMH U paclpOCTpaHEHHBIN IIBETHOM MeTal B npupoze. Ilpu MapkupoBke crtanu, umeer uniekc lO.
360. K nedopmupyemMoMy aTrOMHHHEBOMY CIUIaBY, YIPOYHSEMOMY TEpMOOOPaOOTKOH HE OTHOCHUTCA ...

361. TyromiaBkuii [IBETHOM MeTal, 00Jagaroniii BEICOKOH dIEKTPONPOBOJHOCTBIO. B 4MCTOM BHIe MMEET KpacHBIM I[BET Ha
usnomMe. B nmpupoze BcTpeyaeTcs B YUCTOM BHJE.

362. Cmnas JI90 npexncrasiser co0oi ...

363. Cmnas, copepkamuit 68 % menu u 32 % 1UHKA, UIMEET MapKy ...

364. CIutaBoM Ha OCHOBE MEIU SIBISETCS ...

365. JluteliHbplii cIuTaB HAa OCHOBE MenH, conepxanuii okoino 10% onoBa u okoio 1% ¢ochopa, Mapkupyercs ...
366. JlatyHu — 3TO cIIaBBI CUCTEMHI ...

367. CruaB Ha OCHOBE MEAH, COAEpXKaLIUi 0KONO 5% aNOMHHUS, MAPKUPYETCH ...




368.
369.
370.
371.
372.
373.
374.
375.
376.
377.
378.
379.
380.
381.
382.
383.
384.
385.
386.
387.
388.
389.
390.
391.
392.
393.
394.
395.
396.
397.
398.
399.
400.
401.
402.
403.

HenocraTkom uucToil Menu sBiseTcs ...

CriaB Ha OCHOBE MEJM, JIETUPOBAHHBIA aTIOMUHUEM, HAa3bIBAETCA ...

JlatyHbto sBSIETCS CILJIaB ...

Benencreue HU3KON MPOYHOCTH GAOOUTHI UCIIONB3YIOT TOJBKO:

B xadecTBe aHTUPPUKLIUMOHHBIX MAaTEpPHaIOB MOXKHO HCIONb30BATh ...

K Oponsam oTHOCHTCH ...

Henocratkamu 6ab0HUTOB SIBISIFOTCSA ...

Bponssl - 310 ...

Kakas u3 0pon3 comepxut 5% onoa, 6% 1uHKa, 5% cunia u 84% menn?

CriaBbl MeIM, B KOTOPBIX TJIABHBIM JICTUPYIOIIUM JJIEMEHTOM

SIBIISIETCSL IIMHK, HAa3BIBAIOTCS ...

CriaBbl MEIM C OJIOBOM M APYTHMHM DJIEMEHTaMH Ha3bIBAIOTCS

BbpOIIC4-4-2,5 npencraniseT co0Oi CIUIaB HA OCHOBE ...

JIJs M3rOTOBJICHUS MTOIIUITHUKOB CKOJBKEHUSI 1IEIeCO00pa3HO HMCIOIb30BaTh ...

Jnsa obecnieueHns XOpOMUX aHTH(PPUKIIMOHHBIX CBOHCTB MOJIINITHUKOBBIE CIUIABBI JOJKHBI UMETh CTPYKTYDY ...
[IpouHocTs naryHeit B psay JIS9 — JI80 — JI96 ...

JIis Memu XapakTepHHI ...

AHTUPUKIMOHHBIE MaTepUallbl HA OCHOBE OJIOBA WJIM CBHUHIIA HA3bIBAIOTCA ...

Crmutasel BK MOXHO HMCIIOIB30BaTh JJISL U3TOTOBICHUS ...

bepunnuesas 6ponsa bpb2 ...

W3 HImKenepeyrcIeHHbIX CIUIABOB ISl H3TOTOBJICHHUS TOIIUITHUKOB CKONBKEHHUS 1eNIecO00pa3HO UCIONb30BaTh ...
OcobenHoctrio criaBa b88 smisercs ...

AHTH(OPUKIMOHHBIM CIUIABOM HA OCHOBE CBHHIIA SBJSCTCS ...

AHTUQPUKITHOHHBIM CIUIABOM Ha OCHOBE MENU SIBIISETCS ...

B 6ponze bpAXXMu9-4-2 OCHOBHBIM JIETHPYIOLTUM 3JIEMEHTOM SIBISIETCS:

Kakas u3 nepeuncieHHbIX JaTyHEeH IMpeAaHa3HaueHa JUIs NOJdy4eHUs] (PacOHHBIX OTIMBOK?

B crinaBe bpAl112)K6H6 OCHOBHBIM JIETHPYIOIIUM 3JIEMEHTOM SIBIISIETCSI

Kaxkoit crumraB camblif IpodHBIi (00saaeT HAMOONBIINM 3HAYEHHEM [IB)?

Kakoil 13 nepeuncieHHbIX CIUIaBOB MpeAHAa3HAYeH AN MOJy4YeHus: (PaCOHHBIX OTIHMBOK?

B kakoMm cruiaBe MakcHMallbHOE cofepkaHue IuHKa (Macc.%)?

OCHOBHBIM KOMITOHEHTOM IIJIACTMACC SIBJISIETCS ...

BrlIcokoif TemIocTONKOCThIO OTIMYAIOTCA IUIACTMACChl HA OCHOBE ...

Bricokoi TEMIOM30SAMOHHON CIIOCOOHOCTBIO M XOPOIIEH IMIaByueCThi0 00J1aJaroT MIacTMAcChl THMA ...
IIponyKTOM MOJMKOHJAEHCALUM SBIISIETCA ...

Iocne oTBep ACHNSI TEPMOPEAKTHBHBIC MOJIMMEPHI HMEIOT CTPYKTYPY.

XapaKTepHbIMU CBOHCTBAMH HOJUMEPOB CO CIIHTOH TPEXMEPHOH CTPYKTYpOil Ipu OONBIIOM YHCIIC MOMEPEUHBIX CBA3EH

SABJISIKOTCA ..

404.
405.

Jl71s1 TOBBILIIEHHST IPOYHOCTH, TEPMOCTOHKOCTH, HJIEKTPOIPOBOJHOCTH IUIACTMACC B UX COCTaB BBOJAT ...
leTnHakc mpeacTaBiseT cOOOM CIOMCTHINA MIACTHK HA OCHOBE TEPMOPEAKTHBHBIX MOIMMEPOB, apMHUPYIOIIUM

KOMIIOHEHTOM KOTOPOI'O ABJIACTCA ...

406.
407.
408.
4009.
410.
411.
412.
413.
414.
415.
41e6.
417.
418.
419.
BBOJAT ...
420.
421.
422.
423.
424.
425.
426.
427.
428.
429.
430.
431.

AcbOecT U ciroJja OTHOCATCSI K IOJMMEPHBIM MaTepuajaMm.

Jlns yMeHBIIEHUsST XPYIKOCTH B COCTAB INIACTMAcC JOOABISIOT ...

CaMonpou3BOJIHOE M3MEHEHHE CBOMCTB MOIMMEPOB B IPOIECCE XPAHCHUS MM SKCIUTyaTalldH Ha3bIBAaeTCs ...
INonumepsl, BXoISIME B COCTaB PE3UHBI, IPU TEMIEpaTypax JKCILTyaTallid HaXOJAATCA B COCTOSHUH ...
Crabunn3aTtop BBOJST B COCTaB ILIACTMACC. ..

IInacTmacchbl — 3TO UCKYCCTBEHHBIE MaTEPHAIIbl, OCHOBOH KOTOPBIX

SIBJISIIOTCSL. . .

Croncrast mmacTMacca Ha OCHOBE (heHONIO(OpMAaIbAETHIHOW CMOJIbI U JINCTOB OyMaru 3To...

K TepmoriacTHUHBIM MIacTMaccaM OTHOCHUTCA ...

TepMOIUIaCTUUHBIMU HA3bIBAIOT IIOIUMEDHL, ...

B mnactmaccsl juist yinydmieHnst opMyeMOCTH M YMEHBIICHUs XPYNKOCTH JOOaBIISIOT ...

XapaKTepHbIMU CBOICTBaMH IJIACTMACC SIBISIOTCA ...

Crabmin3aTop BBOIIT B COCTaB ILUIaCTMAcC U ...

Jns obnerdeHus nepepabOTKH PE3MHOBBIX CMecCeH, MOBBIMIEHHs 3JIACTUYHOCTH U MOPO30OCTOMKOCTH PE3UH B HX COCTaB

W3MeHeHue CBOMCTB pPe3UHBI B MPOLECCE IKCILTyaTallud B Pe3ybTaTe BO3ACHCTBUSA OKpPY’KaIOIIEH Cpellbl Ha3bIBaeTCs ...
JU1g NOoBBINIEHUS IPOYHOCTH B COCTAB PE3HUHBI BBOIAT ...

OcCHOBOI PE3UHOBBIX cMecell sBaseTc ...

Jig BynkaHM3alMU Kay4dyKOB LIMPOKO MCIHOJB3YIOT ...

Momnekynbl KaydyKa UMEKOT CTPOCHUE:

Bynkanuzanus — 370 ...

Bynkanusupyromniye BellecTBa B KaydyK BBOIST C LENBIO ...

BaxxnelmuM CBOMCTBOM PE3UHBI SBISETCA ...

Jlia pe3uH XapaKTEpHHI. ..

BOpOBONOKHUTBI — 3TO KOMIIO3ULUOHHBIE MaTepHabl, COCTOSAIINE U3 ...

B kadecTBe HamoiHUTENEH YyIIepoA-yriepoAHbIX KOMIIO3ULIMOHHBIX MAaTE€pPUaIoB UCHOJb3YIOT ...

KomnosunuonHele MaTepualsl HA OCHOBE IOIMMEPHOIO CBA3YIOILET0, apMUPOBAHHBIE CUHTETUUYECKUMH BOJIOKHAMH,

HAa3bIBAKOTCA ...




432, KommonenT, no6asnsieMblii B MaTepHalibl OPraHUYECKOTO MPOUCXOKACHUS C LENbI0 00ECeueHNs] OTHE3AIUTHI,
Ha3bIBAETCH ...

433. B kauecTBe HamomHUTENEH MUCTIEPCHO-YTIPOYHEHHBIX KOMITO3UIIMOHHBIX MaTE€pPHAJIOB MCIIONB3YIOT ...
434, K HemerannmueckuM KOMIO3MIIMOHHBIM MaTepHajlaM OTHOCUTCA ...

435. K KOMMO3MIIMOHHBIM MaTepHajiaM ¢ OAHOMEPHBIM HAIOJIHUTENEM OTHOCSTCA ...

436. B kadecTBe HamOJIHUTENS B TEKCTOJIMTAX UCIOJB3YIOT ...

437. KoMImo3unmuonHsie MaTepualibl, COEpKAIIe Ba WK OoJiee pa3IMIHBIX HAITOTHHUTENS, Ha3bIBAIOTCS ...
438. B xadecTBe HANOJIHUTEINSA BOJIOKHUTOB HCIOIB3YIOT ...

439. B kadecTBe HamojHUTENEH KOMIO3UIMOHHBIX MaTEpUaOB UCIOJB3YIOT ...

440. B kadecTBE OHOMEpPHBIX HANOJHUTENEH KOMIIO3MLIMOHHBIX MaTEpUaIOB HA METAJUIMYECKOH OCHOBE HCIONB3YIOT ...




5.2. Ilepeuyenb padoT, BLIMOJIHAEMBIX 10 JUCHUILUIHHE (Moay 10, npakTuke, HUP) - 3cce, pepepaThbl, NpakTHUECKHE U
pacyeTHo-rpaduyeckue padoThl, KYPCOBbIE PAGOTHI, NPOEKTHI U JAP.

ITporpamMMa JUCHUIIIMHBI IPEATNIOIAraeT BBITONHEHNE JOMAIIHUX 3aJaHUil 0 MHAMBUyalbHbIM BapUAHTaM:
Nel nomamnee 3azaHue Ha TeMy "AHallu3 AUarpaMMbl U IOCTPOEHUE KPUBBIX OXJIaXJeHU"
Ne2 nomamrnee 3aganue Ha TeMy "Bb16op pexkimMa Tepmudeckoi 0opaboTku”

1). MaauBrayaibHbIC BAPHAHTHI JOMAITHETO 3a/IaHUs Ha TeMy "AHaIHu3 quarpaMM B MOCTPOCHUE KPUBBIX OXJIAXKICHUS"

Bapumnar 1

1 Onumute Ha rpaduke, YTO TaKOe NEPEOXTKACHUE U KaK OHO BIUSET HA CTPYKTYPY KPUCTATU3YIOLIETOCS MeTaa.

2 OnummuTe SBICHNHE NONMUMOp(hU3Ma B IPUMEHHUTENBHO K XKeJe3y, a TAKKe CTPOCHHUE W OCHOBHBIC XapaKTEPUCTHKU
KPHUCTAJUTMUECKOH PEIIeTKH (TTapaMeTphl, KOOPIWMHAIMOHHOE YHCIIO, INIOTHOCT YITAaKOBKH) IS Pa3THIHBIX MOAU(UKAINI xKee3a.
3 BeruepTuTe quarpaMmy COCTOSTHHS OJIOBO - IMHK. OMUIINTE B3aUMOJICHCTBIE KOMIIOHEHTOB B KHIKOM U TBEPJIOM COCTOSTHHH,
YKaKHUTE CTPYKTYPHBIE COCTABIISIOIINE BO BCEX 00JACTSAX AUArpaMMBI COCTOSIHUS U OOBSICHUTE XapaKTep U3MECHEHUS CBOICTB
CIIJIABOB B JTAHHOH CHCTEME.

4 Kaxoit TepMo0o0paboTKOi MO’KHO BOCCTAHOBUTH IIACTUYECKHE CBOMCTBA XOJIOAHONePOpMUpoBaHHon ctamu 10?7 Ykaxure
PEXUM BbIOpaHHON TEPMOOOPAOOTKH.

5 BeluepTute AuarpamMmy Keje30 - LEMEHTUT, YKaKUTE IPEBPALEHUS U IOCTPONTE KPUBYIO HarpeBaHus B MHTEPBAJIE TEMIIEPATYP
ot 0 10 1600 °C (c mpumeHeHneM mpaBuia ¢a3) i cruiaBa conepxkamniero 1,8 % C. [y 3a1aHHOTO CIIaBa ONMpeaeIuTe IpH
temmeparype 1300 °C: coctaB (a3 T.e. IPOLEHTHOE COAEpKAHUE yriepoaa B (a3ax; KOIHIECTBEHHOE COOTHOIIEHHUE (a3.

Bapmuanr 2.

1 Omummmre siBJICHIE TOTMMOP(H3Ma B IPHIIOKEHUN K TUTAHY, a TaKKe CTPOSHNE U OCHOBHBIE XapaKTEePHCTUKH KPHCTAJUTHUSCKOH
pemeTku (TapameTpbl, KOOPIUHAMOHHOE YUCIIO, INIOTHOCTH YIIAKOBKH) JUISL Pa3IMYHBIX MOTU(PHUKAIINHN jKee3a.

2 Borueptute quarpaMmy COCTOSTHHS CBUHEL-0JI0BO. ONMUIIUTE B3aUMOAEHCTBHE KOMIIOHEHTOB B )KUKOM M TBEPJOM COCTOSIHUH,
YKaKHUTE CTPYKTYPHBIE COCTABIISIOIINE BO BCEX 00JACTSAX AUArpaMMBI COCTOSIHUS U OOBSICHUTE XapaKkTep U3MEHEHUS CBOICTB
CIUIABOB B JIAaHHOM CHCTEME.

3 OnumuTe BIUSAHUE CKOPOCTH OXJIAXKACHUS Ha BETMYUHY 3€pHA MOCTe KPUCTALTH3AIHY.

4 OOBsiCHUTE BIUSIHUEC MOAN(DHKATOPOB MEPBOI IPYIIIBI HA CTPOCHUE JTUTOTO METaLIA.

5 Brruepture quarpaMMy jKene30 — IIEMEHTHT, YKaKUTE IIPEBPAIeHNs M TIOCTPONTE KPUBYIO HATPEBAHHS B HHTEPBAJIC TEMIIEPATYp
ot 0 10 1600 °C (c mpumeHeHneM mpaBuia ¢a3) Ui cruiaBa, coaepikariero 2,8 % C. s 3a1aHHOTO CIUTaBa ONPEICINUTE MIPH
temneparype 1250 °C: coctaB (a3 T.e. IpOLIEHTHOE COAepKaHUe yriepona B (pa3ax; KONUIeCTBEHHOE COOTHOLIEHUE (has3.

Bapwuanr 3.

1 OmmmmTe CTpOeHHE M OCHOBHBIE XapaKTEPHCTHKH KPUCTAINIMYECKON PeIIeTKH HUKENS (TTapaMeTphl, KOOPANHAIIMOHHOE YHCIIO,
IUIOTHOCTD YIAKOBKH).

2 BeryepTuTe AuarpaMmy COCTOSHHUS MeIb - cepeOpo. OMUIINTE B3aNMOICHCTBHE KOMIIOHEHTOB B J)KHUIKOM M TBEPIIOM COCTOSTHHH,
YKaKHUTE CTPYKTYPHBIE COCTABIISIOIINE BO BCEX 00JACTSAX AMArpaMMBI COCTOSIHUS U OOBSICHUTE XapaKkTep

W3MEHEHUS CBOMCTB CIJIAaBOB B JaHHOM CHCTEME.

3 OObsicHUTE BIUSHIE MOAU(PHUKATOPOB BTOPO IPYIIHI (TIOBEPXHOCTHO-AKTHBHBIX BEIIECTB) HA CTPOCHUE JIUTOTO METaJlIa.

4 BpluepTuTe IUarpaMMmy xKeJes3o - HEMEHTHT, YKaXXUTe NPEeBpallleHHs U IOCTPOITE KPUBYIO HarpeBaHUs B MHTEpBaJle TEMIIEpaTyp
ot 0 10 1600 °C (c mpumeHeHneM mpaBuiia ¢a3) Ui cruiasa, coaepikariero 0,5 % C.

BriGepurte 15 3a1aHHOTO CIUIaBa JIIOOYIO TeMIIEpaTypy Mex Iy JIMHUAME JTUKBUIYC U CONUAYC U ONpeAenuTe: cocTas (a3 T.e.
NPOLICHTHOE COZIEpKaHKe yriaeposa B (a3ax; KOIMYECTBEHHOE COOTHOICHHUE (a3.

5 Onmmure GU3NIECKYI0 CYITHOCTH MPOoIecca KPUCTAILTH3AIIHH.

Bapuanr 4.

1 O0BscHUTE MEXaHU3M BIUSHUS Pa3NUYHBIX MOAU(DUKATOPOB Ha CTPOECHHUE JIUTOTO CIUTKA.

2 Borueptute quarpaMmy COCTOSIHUSL Mellb-CBUHEL. ONUIINTE B3aUMOIEHCTBHE KOMIIOHEHTOB B )KUAKOM UM TBEPAOM COCTOSIHUY,
YKaKHUTE CTPYKTYPHBIE COCTABIISIOIINE BO BCEX 00JIACTSAX AMArpaMMbl COCTOSIHUS U OOBSICHUTE XapaKTep H3MEHEHHUS CBOICTB
CIUIaBOB B IaHHOM cucTeMe.

3 KakoBbl yCII0BHSI XpYTIKOTO U BSI3KOTO pa3pylieHus. BiausHue TeMneparypbl HCIBITAaHUS U CKOPOCTU HArpy>KEHHUS.

4 BeruepTHTe AUarpaMMy JKele3o0 - IEMEHTHT, YKaXKHUTE MTPEBPAIICHUS U IIOCTPONUTE KPUBYIO HATPEBAaHHS B MHTEpBAJIC TEMIIEPaTyp
ot 0 1o 1600 °C (c npumeHeHneM npaBmiIa ¢a3) LI ciiaBa cogeprkamero 2,1 % C. Beibepure 1 3a1aHHOTO CIUIaBa JTIIO0YIO
TeMIepaTypy MeXIy JUHUSIMH JUKBUIYC U COJMHUIYC U ONPENeNuTe: cocTaB (a3 T.e. MPOLEHTHOE COAepKaHue yriepona B (azax;
KOJIMYECTBEHHOE COOTHOIICHUE (ha3.

5 Onumure BAUSHUE peabHON Cpelbl Ha MPOTEKAHUU MPOIecca KPUCTAIITU3AIUH.

Bapuasnr 5.

1 OnummTe siBIeHUE NONMUMOP(hH3Ma B IPUIIOKECHHH K OJIOBY, a TAK)KE CTPOCHHE U OCHOBHBIC XapPAKTEPUCTUKHU KPHCTAJUTNIECKOM
penreTky (TrapaMeTphl, KOOPIUHAIIOHHOE YHCIIO, TUNIOTHOCTH YITAKOBKH) JUIS Pa3JIMYHBIX MOTU(DHKAIIH jKeesa.

2 BriueptuTe nuarpaMMy COCTOSIHUSI CBUHEN-Maranii ONMuIInTe B3auMOIEHCTBUE KOMIIOHEHTOB B KUJIKOM U TBEPIOM COCTOSIHHH,
YKaKHUTE CTPYKTYPHBIE COCTABISIOLINE BO BCEX 00JaCTAX JUArPaMMbl COCTOSIHUS U OOBSICHUTE XapaKTep H3MEHEHHsI CBOHCTB
CIUIABOB B JIaHHOM cucreme.

3 OnumuTe TOYEYHBIE HECOBEPIICHCTBA KPUCTAIUTYECKOTO CTPOCSHHS M MX BIMSHUE Ha CBOMCTBA METAIJIOB.

4 BrruepTute quarpaMmy KeJae30 — EMEHTHUT, YKaXKUTE MPEBPAILEHHUS U TOCTPOITEe KPUBYIO HATPEBAHUS B HHTEPBAJIE TEMIIEPATYp
ot 0 1o 1600 °C (c npumeHeHreM npaBmJiIa ¢a3) ajs ciuiasa, comepxkamiero 0,3 % C. Beibepure 1151 3aJaHHOTO CILUIaBa JIIO0YIO
TeMITepaTypy MEX Iy JHHUSIMH JUKBUIYC M CONUAYC U ONPEAETUTE: COCTaB (a3 T.e. MPOLCHTHOE COfIepKaHIe yIiaepona B asax;
KOJIMYECTBEHHOE COOTHOIIIEHHE (a3.

5 O0wscHUTe BIUSIHUE MOAN(UKATOPOB MEPBOM IPYMITHI (IMCIEPCHO-TYTOIUIABKUX YaCTHUI[) HA CTPOSHUE JIUTOTO METaJlIa.
Bapwuanr 6.

1 OnmmmTe MarHUTHOE TIPEBpaIleHne B MeTaJutax. [IpuBenTe mprMepsI.

2 BrluepTute nuarpaMMy COCTOSIHUSI CUCTEMBI CypbMa-BUCMYT. ONHUIIUTE B3aUMOACHCTBHE KOMIIOHEHTOB B YKHIKOM U TBEPIOM




COCTOSIHUH, YKaXKUTE CTPYKTYPHBIE COCTABIISIOLIHIE BO BCEX 00JIACTAX AUATPAMMEBI COCTOSHUS U OOBSACHUTE XapaKTep U3MCHEHUS
CBOIICTB CILIaBOB B IaHHOH CHCTEME.

3 Kak m3MeHSIOTCS CTPYKTypa U CBOHCTBA MeTajlla IIpU ropsdeH MIacTHYeCKON 1eOpMHUIIIH.

4 BeruepTuTe AUarpaMmy JKene30 — HEMEHTUT, YKaXHUTE MPEBPAICHIUS U TOCTPONTE KPUBYIO HATPEBAHHS B MHTEPBAJIC TEMIIEPaTyp
ot 0 1o 1600 °C (c npumeHeHneM npaBuia ¢as) And ciiasa, cogepxarero 2,4 % C. 11 3a1aHHOTO CILIaBa OMpPeAeIuTe IpH
temnepatype 1250 °C: cocras (a3 T.e. IPOLIEHTHOE COAEPKAHUE YTIeposa B (a3ax; KOJIMUECTBEHHOE COOTHOIICHUE (as3.

5 Onmmure pU3NIECKYIO CYITHOCTH ITPOIecca KPUCTAITH3AIIHH.

Bapuanr 7.

1 OnummuTe CTpoeHUE U OCHOBHBIE XapaKTEPUCTUKH KPUCTATITMUECKON pellIeTKU LIMHKA (TTapaMeTpbl, KOOPIUHAIIMOHHOE YHCIIO,
TUTOTHOCTD YTIAKOBKH).

2 BeruepTuTe AUarpaMmy COCTOSHHS MeZb - cepeOpo. ONMUImTe B3anMOICHCTBHE KOMIIOHEHTOB B )KHUAKOM U TBEPAOM COCTOSHHH,
YKa)KUTEe CTPYKTYpPHBIE COCTABIISAIOIINE BO BCEX 00JACTAX AUArpaMMbl COCTOSIHUS U OOBSICHUTE XapaKTep U3MEHEHUs CBOICTB
CIJIaBOB B JJAHHOM CUCTEME.

3 Kak n3MeHsercst INIOTHOCTh TUCIIOKANIH MPH TUTACTHYECKON TeOopMaIlii METAIUIOB U TIoueMy?

4 BoluepTuTe AUATPAMMY JKEIe30 - IEMEHTHUT, yKaXXUTe MIPEeBPAIeHUs U IOCTPONUTE KPUBYIO HATPEBaHUS B HHTEPBaJIe TEMIIEpaTyp
ot 0 1o 1600 °C (c npuMeHeHneM npaBmiIa (a3) i civiaBa, cogepxaniero 2,3 % C. 11 3a1aHHOTO CIUTaBa OMPEACIUTE TIPH
temreparype 1300 °C: coctaB a3 T.e. IPOLIEHTHOE CoAepkKaHue yriepoaa B (a3ax; KOJINIECTBEHHOE COOTHOIICHNUE (as3.

5 Onummre cTpoeHHe U OCHOBHBIE XapaKTEPUCTHKU KPUCTAINTMIECKON PEIIeTKH HIOOUS (TTapaMeTphl, KOOPIHHAIIOHHOE YHCIIO,
TUIOTHOCTD YIAKOBKH).

Bapwuanr 8.

1 Yto Takoe TBepAbIA pacTBOp? BUIBI TBEpABIX pacTBOPOB (IIPHBEANTE IIPHMEPHI).

2 BergepTuTe AuarpaMmy COCTOSHHS MarHuif - repManuii. OMUIIKTe B3aHMOJEHCTBUE KOMIIOHEHTOB B )KUAKOM U TBEPAOM
COCTOSTHUH, YKa)KHTE CTPYKTYPHBIE COCTABIIIOIINE BO BCEX 00JIACTSIX IMAarpaMMbl COCTOSIHUS M OOBSICHUTE XapaKTep U3MEHEHUs
CBOICTB CIUTaBOB B TaHHOW CHCTEME.

3 Kak 1 oueMy H3MEHSIOTCS MEXaHINIeCKne U (pu3ndecKkne CBOHCTBA ITOCIIE XOIOIHOM TIacTHIecKoH aedopMamun.

4 BrluepTuTe AUATpaMMy Kele30 — HEMEHTUT, YKaKUTe MpeBpalieH sl U IOCTPONTE KPUBYIO HATPEBAHUS B MHTEPBAJle TEMIIEpaTyp
ot 0 1o 1600 °C (c nmpuMmeHeHneM TpaBmiIa (a3) I civiaBa, cogepxamiero 4,3 % C. i1 3a1aHHOTO CIUTaBa OMPEACIUTE TIPH
temneparype 1250 °C: coctaB a3 T.e. IpOIEHTHOE Cojiep kaHue yriieposa B (pa3ax; KOMMIeCTBEHHOE COOTHOIIeHUE (a3.

5 OObsacHUTE BIHUSHUE MOAH(DUKATOPOB BTOPOIl IPYIIIHI (TIOBEPXHOCTHO-aKTHUBHBIX BEIIECTB) HA CTPOCHHUE JINTOTO METallIa.
Bapmuanr 9.

1 OmummuTe cTpoeHne U OCHOBHBIE XapaKTePUCTHKU KPUCTAINTMIECKOHN PEIIETKH CBHHIA (TTapaMeTphl, KOOPIMHAIIMOHHOE YHCIIO,
IUIOTHOCTD YIaKOBKH).

2 BeryepTuTe AuarpaMmy COCTOSIHUSI MAarHUH - Kanbiuid. OMUIINTE B3aUMOICHCTBHE KOMIIOHEHTOB B XKUAKOM U TBEPAOM
COCTOSTHHH, YKa)KHTE CTPYKTYPHBIE COCTABIIIOIINE BO BCEX 00JIACTSX UArpaMMbl COCTOSIHUS M OOBSICHUTE XapaKTep U3MCHEHUS
CBOIICTB CIUIaBOB B IaHHOM CUCTEME.

3 OnumuTte GU3UIECKYIO CYIIHOCTh HAMIPSKEHUI BTOPOTO POJa.

4 BbeluepTHTE AUATPaMMY JKENE30 - LEMEHTHUT, yKaXKUTe MPEBPAILEHUs U TOCTPOUTE KPUBYIO HArpEBaHHs B MHTEPBaJe TEMIIEPATyp
ot 0 10 1600 °C (c mpuMeHeHneM mpaBmiia ¢a3) Ui cruiaBa, cogepikariero 3,3 % C. JIns 3a1aHHOro CIUTaBa ONPEICINATE MPH
temmeparype 1300 °C: coctaB a3 T.e. IPOLEHTHOE COAEpKAHIE YTIeposa B (a3ax; KOIMUECTBEHHOE COOTHOIICHHUE (a3.

5 IMocTpoiiTe ¢ npuMeHEeHNEM paBuiia (a3 KPUBYIO HArpeBaHUs ISl ATFOMUHHUS.

Bapwuant 10.

1 OnmmmTe CTpOeHHE M OCHOBHBIE XapaKTEPHCTHKH KPUCTAIUIMYECKON peIIeTKH 30J10Ta (IapaMeTpsl, KOOPANHAMOHHOE YHCIIO,
IUIOTHOCTD YIaKOBKH).

2 BelyepTuTe AuarpaMmy COCTOSIHUS aMIOMUHMH - MeAb. ONMUIINTE B3aUMOIEHCTBHE KOMIIOHEHTOB B XKHIKOM U TBEPAOM
COCTOSIHUH, YK@)KUATE CTPYKTYPHBIE COCTABILAIOIIHE BO BCEX 00JIACTSAX AUATPAMMBI COCTOSHHS M OOBSACHUTE XapaKTep N3MCHEHUS
CBOIICTB CIUIaBOB B IAHHOM CUCTEME.

3 OnumuTte GU3NIECKYIO CYITHOCTh HAIPSDKEHUI EpBOro poJa.

4 BbluepTHUTE AHATpaMMy JKENE30 — LEMEHTHUT, YKaKUTE MPEBPALEHHs U TOCTPONTE KPUBYIO HATPEBAHHS B MHTEPBAJIE TEMIIEPATYP
ot 0 10 1600 °C (c mpumeHeHneM mpaBuita ¢a3) Ui cruiaBa, coaepikariero 5,4 % C. Jlns 3a1aHHOTO CIUTaBa ONPEIEINUTE MPH
temmeparype 1250 °C: coctaB (a3 T.e. IPOLEHTHOE COAEpkKaHUE yriepoaa B (a3ax; KOIHUIECTBEHHOE COOTHOIIEHNUE (a3.

5 Kax BiaMsieT CKOpPOCTh OXJIaXKJEHHUsI Ha CTPOEHNE KPUCTAJUTU3YIOMIErocsl MeTaa.

BapuanT 11.

1 OnmmmuTe ycroBUs MOTYYSHUS MEJIKO3EPHUCTON CTPYKTYPBI IIPH CaMOIIPOM3BOJIFHO Pa3BUBAIONICHCS KPUCTAIUTH3AINH.

2 BeryepTuTe AuarpaMmy COCTOSIHUS MEAIb - MBIIIbSK. ONUIINTE B3aUMOJIeHCTBHE KOMIOHEHTOB B JKUIKOM M TBEPJIOM COCTOSHMU,
YK@XHTE CTPYKTYPHBIE COCTABIIAIOIINE BO BCEX 00JIACTSIX TMarpaMMbl COCTOSIHUS ¥ OOBSICHUTE XapaKTep U3MEHEHHS CBOHCTB
CIUIABOB B JIaHHOI cuUCTEMe.

3 B ueMm paznudne MEXAy YIPYyroH U IacTudeckoi gedopmanmei?

4 BbeluepTuTe AMATpaMMY JKENe30 - LEMEHTUT, yKaXKUTe MPEBPAILEHUs U TOCTPOUTE KPUBYIO HarpeBaHHs B MHTEpBasle TeMIEpaTyp
ot 0 10 1600 °C (c mpumeHeHneM mpaBmita ¢a3) Ui cruiasa, cogepikariero 1,4 % C. BeibepuTe U1 331aHHOTO CIIJIaBa JIFO0YIO
TeMIIepaTypy Mex Iy JUHUAMH JIUKBUIYC M CONUAYC U ONPEAENnTe: cocTaB (a3 T.e. MPOLEHTHOE COiepKaHIe yIiaeposa B ¢a3ax;
KOJIMYECTBEHHOE COOTHOILIEHUE (ha3.

5 Onummre GU3NIECKyIo CYIIHOCTH MPOIiecca MIABICHHS.

BapuanT 12.

1 IMoctpoiiTe ¢ mpuMeHEHHEM IpaBHia (a3 KPHUBYIO HArPEBAHUS IS CBUHIIA.

2 BelyepTuTe AuarpaMmy COCTOSIHUS MAarHUM - Kanbiuid. ONUIINTE B3aUMOJIEHCTBHE KOMIIOHEHTOB B XKUAKOM U TBEPAOM
COCTOSIHUH, YKQ)KHATE CTPYKTYPHBIE COCTABILAIOIIHE BO BCEX 00JIACTSAX AMATPAMMBI COCTOSTHHS M OOBSCHUTE XapaKTep N3MEHEHUS
CBOIICTB CIUIaBOB B IAHHOM CUCTEME.

3 Kak n3mMensiercst 6;104Has (Mo3au4HasH) CTPYKTypa IIPH HAarpeBe MpeiBapUuTeNbHO AeopMUPOBAaHHOrO MeTasuia? B yem cyniHocTb




mpolecca MOIUTOHU3AINH.
4 BeluepTuTe 1UarpaMmy XKejeso - HEMEHTUT, YKaXXUTe MPEeBPaIleHHs U IOCTPOITE KPUBYIO HarpEBaHUsl B UHTEpBaJIe TEMIIEPATyp
ot 0 10 1600 °C (c mpumeHeHneM mpaBmia ¢a3) Ui cruiaBa, cogepikariero 1,2 % C. BeibepuTe 11 331aHHOTO CIIJIaBa JII00YT0
TeMIIepaTypy Mex Iy JUHUAMH JIUKBUIYC U CONUAYC U ONPEAENnTe: CocTaB (a3 T.e. MPOLEHTHOE COAepKAHIE yTraepoaa B (a3ax;
KOJIMYECTBEHHOE COOTHOIIEHHE (a3.

5 Onmure sIBJICHUE TOMTUMOP(H3Ma B IPHIIOKESHHH K JKEIe3y.

Bapuanr 13.

1 OnumuTe siBlIeHNE NOMMMOpGU3Ma B IPUIOKEHUH K TUTAaHY, @ TAK)KE CTPOCHUE U OCHOBHBIE XapaKTEPUCTUKH KPHCTATLTNUECKON
penreTky (IrapaMeTpbl, KOOPAUHAIMOHHOE YHCIIO, TUNIOTHOCTh YITAKOBKH) JUIS Pa3JINYHBIX MOTU(DHKAIIN jKele3a.

2 BeraepTuTe AuarpaMmy COCTOSHHS MarHHUH - repMaHnii. OMHIINTE B3aNMOCHCTBHE KOMIIOHEHTOB B )KHAKOM M TBEPIOM
COCTOSIHUH, YKQXKUTE CTPYKTYPHBIE COCTABIISIONIHIE BO BCEX 00JIACTAX AUATPAMMEBI COCTOSHHS B OOBSACHUTE XapaKTep N3MCHEHUS
CBOMCTB CILJIABOB B JJAaHHOU CHCTEME.

3 OnuIuuTe BUABI HECOBEPIIEHCTB KPUCTANIMUECKOIO CTPOCHHUS M UX BIIMSIHUE HA CBOMCTBA MeTaa.

4 BeruepTHTe AMArpaMMy JKele3o0 - IEMEHTHT, YKaXHUTE MIPEBPaIIeHUs U IIOCTPOHTE KPUBYIO HATPEBAHUS B HHTEPBAJIC TEMITEpaTyp
ot 0 1o 1600 °C (c nmpumeHeHneM npaBuia ¢as) A ciasa, cogepxarero 2,9 % C. 11 3a1aHHOTO CILIaBa ONPEASIUTE IPH
temreparype 1250 °C: coctaB (a3 T.e. IPOLEHTHOE COACPkKAaHUE yrieposa B (a3zax; KOJIMIECTBEHHOE COOTHOIICHHUE (has3.

5 Oxapaktepu3yiTe 0COOCHHOCTH METATMYECKOTO THIIA CBA3H.

Bapuanr 14.

1 OnumuTe CTpoeHNE U OCHOBHBIE XapaKTEPUCTUKU KPUCTAIUIMYECKOH peleTky Bojb(ppama (mapameTpbl, KOOpIUHALIMOHHOE
YHCJIO0, IFIOTHOCTh YIIAKOBKH).

2 BeraepTuTe AnarpaMmy COCTOSHHSA OJIOBO - ITMHK. OMHIINTE B3aNMOICHCTBHE KOMITOHCHTOB B XHIKOM U TBEPIOM COCTOSIHHUH,
YKa)KUTE CTPYKTYPHBIE COCTABIIAIOIINE BO BCEX 00JIACTAX AUArpaMMbl COCTOSIHUS U OOBSICHUTE XapaKTep U3MEHEHUs CBOICTB
CIUIaBOB B JIAHHOI cucTeMme.

3 Yro Takoe Oi0YHAs MO3aWYHAs CTPYKTypa U Kak OHA M3MEHSETCS B IPoIlecce XOMOIHON ITacTHYECKON teopMartim.

4 BeruepTuTe AMArpaMMy JKeJe30 - EMEHTHT, yKaXHUTE MIPEBPAIICHUS U IIOCTPOHTE KPUBYIO HATPEBAaHUS B HHTEPBAJIC TEMIIEpaTyp
ot 0 1o 1600 °C (c npumeHeHneM npaBuia ¢as) And ciiasa, cogepxarero 1,9 % C. I 3a1aHHOTO CILIaBa OMpeAeNuTe IpH
temreparype 1300 °C: coctaB a3 T.e. IPOLEHTHOE COACPkKAaHUE yrieposa B (a3ax; KOJIMIECTBEHHOE COOTHOIICHNUE (as3.

5 Yro takoe nukBanus? Bunbl TMKBallMK ¥ IPUYHUHBI €€ BOSHUKHOBEHUSI.

Bapmuasnr 15.

1 OnumuTe CTpOEHNE U OCHOBHBIE XapaKTEPUCTUKN KPUCTAIIMYECKOH peleTky MoaubaeHa (mapaMeTpbl, KOOpAMHALMOHHOE
YHCIIO0, TNIOTHOCTh YITAKOBKH).

2 BriuepTuTe AuarpaMMy COCTOSHUS KaaMuil - HuHK. ONUIINTE B3aUMOJCHCTBIE KOMIIOHEHTOB B )KMJIKOM M TBEP/IOM COCTOSIHUH,
YKaXKHUTE CTPYKTYPHBIE COCTABIISIOLINE BO BCEX 007aCTAX JUArpPaMMbl COCTOSIHUS U OOBSICHUTE XapaKTep U3MEHEHHsI CBOUCTB
CIUIABOB B JIaHHOM cucreMme.

3 JIyst uero mpuMeHsIeTCs OTKUT B IPOLIECCE U3TOTOBJICHUS XOJIOAHOKAaTaHOW CTaNbHOM JIeHTh? Kak Ha3pIBaeTCs TaKOW BU
oTxkura?

4 BeluepTuTe 1UarpaMMmy xKeseso - HEMEHTHT, YKaXXUTe MPEBPaIleHNs U IOCTPOITE KPUBYIO HarpEeBaHUsl B MHTEpBaJIe TEMIIEPATyp
ot 0 10 1600 °C (c mpumeHeHneM mpaBmiia ¢a3) Ui cruiasa, cogepikariero 0,5 % C. BeibepuTe 1 331aHHOTO CIIJIaBa JIFO0YIO
TeMITepaTypy MeXIy JUHUAMH JIUKBUIYC M CONUAYC U ONPEAENnTe: cocTaB (a3 T.e. MPOLCHTHOE COiepKaHIe yIiaepona B ¢a3ax;
KOJIMYECTBEHHOE COOTHOIIEHHE (a3.

5 OnuimTe siBIeHUE TPAHCKPUCTAIUIN3ALUK U €T0 BIUSHUE Ha CBOWCTBA CIIUTKA.

Bapuasnr 16.

1 OnumuTte CTpoeHUE M OCHOBHBIE XapaKTEPUCTHKH KPUCTATIIMYECKON pelIeTKH OepuiLTus (TTapaMeTphl, KOOPIUHAIIMOHHOE YHCIIO,
IUIOTHOCTD YIIAKOBKH).

2 BeryepTuTe AnarpaMmy COCTOSHHS MeAb-HUKeNb. ONHIINTE B3aNMOICHCTBHE KOMIIOHEHTOB B JKHIKOM M TBEPIIOM COCTOSHHH,
YKaKHUTE CTPYKTYPHBIC COCTABIIAIOIINE BO BCEX 00JACTSAX AMArpaMMbl COCTOSIHUS U OOBSICHUTE XapaKTep U3MEHEHHUS CBOICTB
CILJIABOB B JJAaHHOU CHUCTEME.

3 JIns KakuX OpakTUYeCKUX LeNei MPUMEHSETCsl HaKJIel U oyemy?

4 BeruepTHTe AMArpaMMy JKele30 - IEMEHTHT, YKaXXHUTE MIPEBPaIIeHUs U IIOCTPOHTE KPUBYIO HATPEBAaHUS B HHTEPBAJIC TEMIIEpaTyp
ot 0 1o 1600 °C (c npumeHeHneM npaBuia ¢as) A ciasa, cogepxariero 3,8 % C. 11 3a1aHHOTO CILIaBa ONMPEAeInuTe
MPOLEHTHOE coziepkaHue yriepoza B hazax npu temnepartype 900 °C.

5 OOBsCHHTE, KaK BIHMACT CTCIICHB IIACTHYECKON TeopManiy Ha MpoIecC PEeKPHCTAIUIN3AINY U BETHINHY 3epHA.

Bapuanr 17.

1 OnumuTe CTpoeHNE U OCHOBHBIE XapaKTePUCTUKU KPUCTAIMYECKOH peleTK BaHaIus (apaMeTpbl, KOOPAWHAIIMOHHOE YUCIIO,
IUIOTHOCTb YIIAKOBKH).

2 Berueptute quarpaMmy COCTOSTHUS aIIOMUHUM - repMaHuil. ONUIINTE B3aUMOJEUCTBUE KOMIIOHEHTOB B )KUAKOM U TBEPAOM
COCTOSIHUH, YKQXKUTE CTPYKTYPHBIE COCTABIIIOLINE BO BCEX 00JIACTAX AUATPAMMEBI COCTOSHUS U OOBSACHUTE XapaKTep U3MCHEHUS
CBOICTB CIUIaBOB B IaHHOH CHCTEME.

3 OOBsICHUTE IPUPOTY XPYIKOTO Pa3pyIICHUS METAIIIOB U (haKTOPHI, CIIOCOOCTBYIOIIHE ITEPEXOAY MeTalla B XPYIIKOE COCTOSHHE.
4 BeruepTHTe AMArpaMMy JKeJe30 - IEMEHTHT, yKaXXHUTE MIPEBPAIICHUs U IIOCTPONHTE KPUBYIO HATPEBAaHUS B HHTEPBAJIC TEMIIEPaTyp
ot 0 1o 1600 °C (c npumeHeHneM npaBuia ¢as) And ciiasa, cogepxarero 3,4 % C. 11 3a1aHHOTO CILIaBa ONpPEAeIUTe IpH
temreparype 1200 °C: coctaB (a3 T.e. IPOLEHTHOE COACPkKAaHUE yrieposa B (a3ax; KOJIMIECTBEHHOE COOTHOIICHNUE (as3.

5 OnmmmTe cTpoeHNe PeabHOTO CIINTKA U SIBJICHHE TPAHCKPUCTAIIIH3AIIIH.

Bapuanr 18.

1 YeM MOXXHO OOBSCHUTD IEKTPO- U TEIUIONPOBOJHOCTh METAJIIOB.

2 BeryepTuTe AnarpaMmy COCTOSHHS MEAb - MBIIBSIK. OTHIINTE B3aNMOJICHCTBHE KOMIIOHEHTOB B JKHIKOM H TBEPJIOM COCTOSHHH,
YKaKHUTE CTPYKTYPHBIC COCTABIIAIOIINE BO BCEX 00JIACTSAX AMArpaMMbI COCTOSIHUS U OOBSICHUTE XapaKTep U3MEHEHHUS CBOICTB
CILJIABOB B JJAaHHOW CHUCTEME.




3 Kak U3MeHSI0TCS SKCILTyaTal[HOHHBIC XapaKTEePUCTUKH JieTallel Tociie TOBEpXHOCTHOTO Hakena (apodecTpyifHoit 00paboTku) u
nouemy?

4 BreruepTHTe qUarpaMMy JKele30 — HEMEHTHUT, YKaXHUTe MPEBPAICHIS U TOCTPOHTE KPUBYIO HaTPEBAHUS B HHTEPBAJIC TEMIIEPaTyp
ot 0 1o 1600 °C (c npumeHerneM npasuia ¢a3) A ciasa, comepxkamiero 0,7 % C. Beibepure 115 3aJaHHOTO CIIIaBa JIF00YT0
TeMIepaTypy Mex 1y JUHUAMH JUKBUIYC U CONUAYC U ONpEAenuTe: cocTaB (a3 T.e. MPOLEHTHOE CoiepKaHue yriaepona B ¢asax;
KOJIMYECTBEHHOE COOTHOLICHUE (a3.

5 OnmmmTe cTpoeHHe ¥ OCHOBHBIE XapaKTePUCTHKN KPUCTAINTMIECKOH PEIIeTKH TaHTalla (TTapaMeTphl, KOOPANHAIIMOHHOE YHCIIO,
IUIOTHOCTD YIaKOBKH).

Bapwuant 19.

1 ITocTpoiiTe ¢ mprMeHEeHHEM IpaBwIIa (a3 KPUBYIO HarpeBaHUS JUIA JKeJesa.

2 BeruepTuTe AMAarpaMMy COCTOSHHS CBHUHEI! - CypbMa. OIUIIITE B3aNMOACHCTBIE KOMIIOHEHTOB B XKHKOM U TBEPIOM COCTOSIHHUH,
YKa)KUTEe CTPYKTYpPHBIE COCTABIISAIOIINE BO BCEX 00JACTAX AUArpaMMbl COCTOSIHUS U OOBSICHUTE XapaKTep U3MEHEHUs CBOICTB
CIJIaBOB B JJAHHOM CUCTEME.

3 OnumuTe CyIIHOCTh MpoIiecca COOMPaTETbHON PEKPUCTATITU3AIIHH.

4 BoruepTuTe AUATpaMMy JKele30 — HEMEHTUT, YKaXUTe MPEeBPalIeHUsI U TOCTPONTE KPUBYIO HATPEBAHUS B MHTEPBAJIC TEMIIEpaTyp
ot 0 1o 1600 °C (c npuMeHeHneM npaBmiIa (a3) i civiaBa, cogepxaniero 2,4 % C. {1 3a1aHHOTO CIUTaBa OMPEACIUTE TIPH
temreparype 1250 °C: coctaB a3 T.e. IPOLIEHTHOE COAepkKaHUe yriepoaa B (a3ax; KOINIESCTBEHHOE COOTHOIICHNUE (as3.

5 Onumure ycIoBUs MOTYyYSHUS MEITKO3EPHUCTON CTPYKTYPHI IIPH CaMOIIPOU3BOJIBHO Pa3BUBAOIIEHCS KPUCTAIIH3AIINH.

Bapuanr 20.

1 OmnmnTe ycnoBust 00pa3oBaHUsl HEOTPAaHUUCHHBIX TBEP/BIX PACTBOPOB.

2 Berueptute quarpaMmy COCTOSIHUSI CBUHEL — MarHuidl. Onummure B3auMO/€iiCTBUE KOMIIOHEHTOB B JKUAKOM U TBEPAOM
COCTOSIHUH, YKaXKUTE CTPYKTYPHBIE COCTABIISIOLIHNE BO BCEX 00JIACTAX AUATPAMMEBI COCTOSHUS M OOBSACHUTE XapaKTep U3MCHEHUS
CBOIICTB CILIaBOB B IaHHOH CHCTEME.

3 OnummuTe TMHEHHbIe HECOBEPIICHCTBA KPUCTAITMIECKOTO CTPOCHHMS U MX BIIMSHIE Ha CBOMCTBA METAJUIOB.

4 BeruepTuTe AUArpaMMy JKele30—IeMeHTHUT, YKQKUTE IIPEBPAIIeHHs ¥ IOCTPOITE KPUBYIO HArPEBaHUS B HHTEPBAJIC TEMIIEPATYP
ot 0 1o 1600 °C (c npumeHeHneM npaBuia ¢a3) Al ciasa, comepxkaiero 1,4 % C. Beibepure 1115 3aJaHHOTO CIIIaBa JII00YI0
TeMIEepaTypy MEXIy JIUHUSAMH JUKBUIYC U COJIUIYC U OIPENEINTE: COCTaB (a3 T.e. MPOLEHTHOE COIep)KaHue yIiepoaa B azax;
KOJIMYECTBEHHOE COOTHOIIIEHHE (ha3.

5 Onummre cynHOCTs ¥ Ha3HAUCHUE Mpoliecca MOIU(UIIUPOBAHHS.

Bapwuant 21.

1 Omummre cTpoeHHe ¥ OCHOBHBIC XapaKTEPUCTHKN KPUCTAITHIESCKOH PEIIeTKH M (TTapaMeTphl, KOOPIUHAIIOHHOE YHCIIO,
IUIOTHOCTD YIaKOBKH).

2 BeryepTuTe AuarpaMmy COCTOSIHUS MarHuii-repmanuil. Onummure B3anMopaeiicTBHEe KOMIIOHEHTOB B JKHJIKOM M TBEPJOM
COCTOSTHHH, YKa)KHTE CTPYKTYPHBIE COCTABIIIOIINE BO BCEX 00JIACTSX UArpaMMbl COCTOSIHUS M OOBSICHUTE XapaKTep U3MCHEHUS
CBOIICTB CIUIaBOB B IaHHOM CUCTEME.

3 Kakue mporieccsl MPOUCXOAAT IpH ropsdeil miacTudeckoil qedopMaruy 1 Kak U3MEHSIOTCSI CTPOSHUS U CBOMCTBA METAILIOB.

4 BrluepTHTe AUArpaMMy KENe30 — LEMEHTUT, YKaKUTE MpeBPaleHHs] U TOCTPONTE KPUBYIO HATPEBAHUS B MHTEPBAJlE TEMIIEPATyp
ot 0 10 1600 °C (c mpuMeHeHneM mpaBmiia ¢a3) Ui cruiaBa, coaepikariero 4,9 % C. Jlns 3a1aHHOTO CIUTaBa ONPEICINUTE MPH
temmeparype 1200 °C: coctaB a3 T.e. IPOLEHTHOE COAEPKAHUE yrieposa B (ha3ax; KOJIHIECTBCHHOE COOTHOIICHHUE (a3.

5 Onummre CylnHOCTs U Ha3HAUEHHE MIPoLiecca JIETHPOBAHUSL.

BapwuanT 22.

1 OnmmmTe sSBICHNE TOINMOPGhI3Ma B IPIIIOKEHIH K KOOAIBTY, a TAKKE CTPOCHNE U OCHOBHBIE XapaKTEPHCTHKH
KPHUCTAJUTHUECKOH PeIIeTKH (ITapaMeTphl, KOOPAUHAIIMOHHOE YUCIIO, INIOTHOCTH YIIAKOBKH) A Pa3THIHBIX MoAu(pUKanuii xeesa.
2 BelyepTuTe AuarpaMmy COCTOSIHUS CBUHEI] - 0J10BO. OMUIINTE B3aUMOJIEHCTBHE KOMIIOHEHTOB B )KUAKOM U TBEPAOM COCTOSHHH,
YKaKHUTE CTPYKTYPHBIE COCTABIISIOIINE BO BCEX O0JACTAX AMArpaMMbI COCTOSIHUS U OOBSICHUTE XapaKkTep U3MEHEHHUS CBOICTB
CILIABOB B JIaHHOI cUCTEME.

3 Yro Takoe KpUTHIECKas CTENeHb AeopMalny.

4 BeluepTHUTE AHATPaMMY JKEIE30 - LEMEHTUT, yKaXKUTE MPEBPAILEHUS U TOCTPOUTE KPUBYIO HArPEBAaHHS B HHTEPBaJe TEMIIEPATYP
ot 0 10 1600 °C (c mpumeHeHneM mpaBuita ¢a3) Ui cruiaBa, coaepikariero 5,5 % C. Jns 3a1aHHOTO CIUTaBa ONPEIEINUTE MPH
temmeparype 1250 °C: coctaB (a3 T.e. IPOLEHTHOE COAEpkKaHUE yriepoaa B (a3ax; KOIHUIECTBEHHOE COOTHOIIEHNUE (a3.

5 Jlucnokaluu U UX BIMsSHHE Ha MEXaHUYECKUE CBOMCTBA METAILIOB.

BapuanT 23.

1 OnmmmuTe sABICHNE TOIUMOPGhI3Ma B IPIIOKEHIH K THTaHy, a TAK)Ke CTPOSHHE M OCHOBHBIC XaPAKTEPUCTUKH KPHCTAIUINIECKOI
pemreTKy (ImapaMeTphl, KOOPAUHAIMOHHOE YHCIIO, TNIOTHOCTh YIIAKOBKH) JUIS pa3IMYHBIX MOAU(DUKAIIH jKenesa.

2 BelyepTuTe AUarpaMmy COCTOSIHUSI CBUHE-CypbMa. OTMHIINTE B3aMMOJEHCTBUE KOMIIOHEHTOB B J)KUIKOM M TBEPIOM COCTOSHHU,
YKaKHUTE CTPYKTYPHBIE COCTABIIAIOIINE BO BCEX 00JIACTAX AMArpaMMbI COCTOSIHUS U OOBSICHUTE XapaKkTep H3MEHEHHUS CBOICTB
CILIABOB B JIaHHOI1 cUCTEME.

3 Kak BiusieT U3MEHEHUE CTPYKTYphl Ha CBOMCTBA 1e(OpMHUPOBAaHHOr0 MeTana? B 4eM cyIHOCTh U KaKOBO MPAKTUYECKOE
NpUMEHEHHUE HaKJIema.

4 BeruepTuTe AUarpaMmy JKele30 — EMEHTHUT, YKaXHUTE MPEBPAICHIUS U TOCTPOHTE KPUBYIO HATPEBAHKS B MHTEPBAJIC TEMIIEPaTyp
ot 0 1o 1600 °C (c npumeHeHneM npaBuia ¢as) And ciiasa, cogepxariero 2,8 % C. 11 3a1aHHOTO CILIaBa OMpPEeAeIUTe IpH
temnepatype 1250 °C: cocras (a3 T.e. IPOLIEHTHOE COAEPKAHUE YTIepoa B (a3ax; KOJINUECTBEHHOE COOTHOIICHUE (as3.

5 OnmmuTe cTpoeHNe B OCHOBHBIE XapaKTEPUCTHKN KPUCTAIIMIECKOH perIeTKH XpoMa (TrapaMeTpbl, KOOPIMHAIIMOHHOE YHCIIO,
IUIOTHOCTD YIAKOBKH).

Bapuant 24.

1 OnummuTe ycnoBUs MONYyYeHUS KPYITHO3EPHUCTOH CTPYKTYPHI IIPH CaMOIPON3BOJIIEHO Pa3BHBAIOIIEHCS KPHCTAIUTH3AIINH.

2 Berueptute quarpaMmy COCTOSIHMS aIIOMUHUM - Meab. OnuunTe B3auMOAeCTBUE KOMIIOHEHTOB B )KUAKOM U TBEPAOM
COCTOSIHUH, YKaXKUTE CTPYKTYPHBIE COCTABIISIOLINE BO BCEX 00JIACTAX AUATPAMMBI COCTOSHUS U OOBSACHUTE XapaKTep U3MEHEHUS




CBOMCTB CILIaBOB B IaHHOM cucTeMe.

3 Kak u3MeHsIeTCs CTPOCHHUE U CBOMCTBA IIPU HAarpeBe MPEABAPUTEIBHO Ie(OPMUPOBAHHOTO MeTaa?

4 BreruepTHTe qUarpaMMy JKele30 — HEMEHTHUT, YKaXHUTe MPEBPAICHIS U TOCTPOHTE KPUBYIO HaTPEBAHUS B HHTEPBAJIC TEMIIEPaTyp
ot 0 10 1600 °C (c mpumeHeHneM mpaBuia ¢a3) Ui cruiaBa, coaepkariero 3,7 % C. s 3a1aHHOTO CIUTaBa ONPEACINTE MPH
temneparype 1250 °C: coctaB (a3 T.e. IpOLIEHTHOE CoAepKaHUe yrieposa B (pa3ax; KONUYeCTBEHHOE COOTHOLIEHHE (has3.

5 OnumTe CTPOEHUE M OCHOBHBIE XapaKTEPUCTUKU KPUCTAIUIMYECKOM PELIETKH alllOMUHMS (TTapaMeTpbl, KOOPIUHALMOHHOE
YHCIIO0, TNIOTHOCTh YITAKOBKH).

Bapwuanr 25.

1 OnumuTe CTPOEHNE U OCHOBHBIE XapaKTEPUCTUKN KPUCTAIMYECKOI peleTKy Maruus (mapaMeTpbl, KOOpAWHAIIMOHHOE YUCIIO,
TUTOTHOCTD YTIAKOBKH).

2 BeruepTuTe AUarpaMmy COCTOSHHS Meb-cepedpo. OnuImmTe B3anMOoeHCTBHE KOMIIOHEHTOB B )KUAKOM U TBEPIOM COCTOSHHH,
YKaXHUTE CTPYKTYPHBIE COCTABIISIOLINE BO BCEX 00JAaCTAX JUArPaMMBbl COCTOSIHUS U OOBSICHUTE XapaKTep U3MEHEHHsI CBOUCTB
CIUIABOB B JIaHHOM cucteme.

3 Kaxkas Temriepatypa pasessieT paifOHBI XOIOIHOM 1 ropsdell IiacTHIecKoi nedopMary i noaemy?

4 BoruepTuTe AUATpaMMy JKele30 — HEMEHTUT, YKaXUTe MPEeBPalIeHUsI U TOCTPONTE KPUBYIO HATPEBAHUS B MHTEPBAJIC TEMIIEpaTyp
ot 0 1o 1600 °C (c npuMeHeHneM npaBmiIa (a3) i ciiaBa, cogepxaniero 3,6 % C. 11 3a1aHHOTO CIUTaBa OMPEACIUTE TIPH
temreparype 1200 °C: coctaB a3 T.e. IPOLIEHTHOE COAepkKaHue yriepoaa B (a3ax; KOIMIESCTBEHHOE COOTHOIICHNUE (as3.

5 Onumure cTpoeHHEe U OCHOBHBIE XapaKTEPUCTHKN KPUCTAINIMIECKON PEIIETKH HUKENh (TTapaMeTphl, KOOPIHHAIIMOHHOE YHCIIO,
TUIOTHOCTD YIAKOBKH).

Bapwuanrt 26.

1 OnumuTe CynHOCTh IBTEKTUIECKOW KPUCTALTH3AINN M CTPYKTYPY JIF0OOTO BTEKTHUECKOTO CITIaBa.

2 BeryepTute AuarpaMmy COCTOSIHHS CBUHEI[-0J10BO. ONHIINTE B3aNMOEHCTBHUE KOMIIOHEHTOB B )KHUAKOM U TBEPIOM COCTOSHHH,
YKQKHUTE CTPYKTYPHBIE COCTABIISIOIINE BO BCEX 00JACTSAX AMArPaMMBI COCTOSIHUS U OOBSICHUTE XapaKTep U3MECHCHUS CBOICTB
CIIABOB B JTAaHHOH CHCTEME.

3 Kak u3MeHsIeTcs CTPOSHHE U CBOICTBA B IIPOIIECCE OTABIXa(BO3BpaTa) MPEABAPUTEIHHO Ae(hOPMUPOBAHHOTO MeTaa?

4 BeluepTuTe TUarpaMmy xKejae3o — [eMEHTHUT, YKaXKUTE MPEBPAILEHUs H TOCTPOiTe KPUBYIO HAaTrPEBaHUS B HHTEpBaJle TEMIEpaTyp
ot 0 1o 1600 °C (c nmpuMeHeHneM TpaBmiIa (a3) Ui ciriaBa, cogepxamiero 2,5 % C. i1g 3a1aHHOTO CIUTaBa OMPEACIUTE TIPH
temneparype 1250 °C: coctaB a3 T.e. IpOIIEHTHOE CoJepiKkaHue yriiepona B (pa3ax; KOMMIeCTBEHHOE COOTHOIIEHUE (has3.

5 Onumure cTpoeHHe U OCHOBHBIE XapaKTEPUCTHKU KPUCTAIITMIECKOH pereTKH Ko0oIbTa (ITapaMeTphl, KOOPANHAMOHHOE YHCIO,
IUIOTHOCTb YIIAKOBKH).

BapuanT 27.

1 OnmmuTe sABICHHE TOIUMOPGhH3Ma B MIPIJIOKEHIH K IUPKOHMUIO, & TAKXKE CTPOCHIE  OCHOBHBIC XapaKTEPUCTUKI
KPUCTAJNTUYECKON pelleTKH (mapaMeTphbl, KOOPAWHALMOHHOE YUCIIO, TUIOTHOCTh YIAKOBKH) IS Pa3IMUHBIX MOIU(BHUKAIINN jKee3a.
2 Borueptute quarpaMmy COCTOSIHUSI MarHuil - kaspuuil. OnumuTe B3auMoAeHCTBHE KOMIIOHEHTOB B )KUIKOM M TBEPAOM
COCTOSIHIH, YKQ)KHUTE CTPYKTYPHBIE COCTABILIONIHE BO BCEX 00JIACTAX AUATPAMMEBI COCTOSHHS W OOBSACHUTE XapakTep H3MEHEHUS
CBOMCTB CILIaBOB B IaHHOM cucTeme.

3 OOBsICHUTE pa3iInuUe MKy XOJIOIHOM U ropsyei MIacTHYecKon nedopmanuei.

4 BeruepTHTe AMArpaMMy JKele30 — HEMEHTHUT, YKaKHUTE MPEBPAICHIS U TOCTPONTE KPUBYIO HaTPEBAHKS B HHTEPBAJIC TEMIIEPATyp
ot 0 1o 1600 °C (c npumeHeHneM npaBuiIa ¢a3) AT cIIiasa, comepxkamiero 1,6 % C. Beibepure 115 3aJaHHOTO CIIJIaBa JIFO0YT0
TeMIeparypy MeXIy JUHUSIMH JUKBUIYC U COJHUIYC U ONpENeNuTe: cocTaB (a3 T.e. MPOLEHTHOE CoAepKaHue yriiepona B (azax;
KOJIMYECTBEHHOE COOTHOIICHUE (ha3.

5 Onmmute cTpoeHNe B OCHOBHBIE XapaKTEPUCTHKN KPHUCTAINIMIECKOH PEIIETKH CYyPbMBI (TTapaMeTphl, KOOPIWHAIIMOHHOE YHCIIO,
IUIOTHOCTD YIaKOBKH).

Bapuant 28.

1 Kax Biamsier MoanGHINpoBaHUE HA CTPOCHHUE H CBOMCTBA JINTOro MeTayuta? OOBsICHUTE IPHYNHBI BO3ACHCTBUS.

2 Berueptute qUarpaMmy COCTOSIHUS aIIOMUHUM - KpeMHMH. ONUIINTE B3aUMOJEHCTBUE KOMIIOHEHTOB B KHJIKOM U TBEPIOM
COCTOSIHUM, YKa)KUTE CTPYKTYPHBIE COCTABISIOIINE BO BCEX O0JIACTSIX AUArpaMMbl COCTOSIHUS U OOBSICHUTE XapaKkTep U3MEHEHUs
CBOICTB CILIaBOB B JaHHON CHCTEME.

3 OnumuTe BUIB HECOBEPIICHCTB KPUCTAIIMYECKOTO CTPOCHHS M MX BIISTHHE Ha CBOMCTBA METAIIIOB.

4 BoluepTuTe AUATPAMMY JKEIe30 - IEMEHTHUT, yKaXXKUTe MIPEeBPAIeHUs U IOCTPONUTE KPUBYIO HATPEBaHUS B HHTEPBaJIe TEMIIEpaTyp
ot 0 1o 1600 °C (c npuMeHeHreM npaBmJIa ¢a3) Ajs ciuiaBa, comepxkamiero 1,5 % C. Beibepure 1151 3aJaHHOTO CIUIaBa OO0
TeMITepaTypy MEX Iy JHHUSIMH JUKBUIYC M CONUAYC U ONPEAETNTE: COCTaB (a3 T.e. MPOLCHTHOE COfIepKaHke yIiaepona B ¢asax;
KOJIMYECTBEHHOE COOTHOIIIEHHE (a3.

5 OnumTe CTpOeHHE U OCHOBHBIE XapaKTEPUCTUKU KPUCTAIUINIECKOM PELIeTKH 010Ba (apaMeTphl, KOOPIUHALMOHHOE YUCIIO,
IUIOTHOCTb YIIAKOBKH).

Bapuanr 29.

1 OnumuTte cTpoeHUE M OCHOBHBIE XapaKTEPUCTHKH KPUCTAIIIMYECKON PELIeTKH aIOMUHHUS (TapaMeTpsl, KOOpAUHALIUOHHOE
YHCII0, IVIOTHOCTD YIIAKOBKH).

2 BeraepTuTe AnarpaMmy COCTOSHHS 0JIOBO- IUHK. ONUIINTE B3aNMOACHCTBIE KOMIIOHEHTOB B JKHIKOM M TBEPJOM COCTOSHHUH,
YKaKHUTE CTPYKTYPHBIC COCTABIIAIOIINE BO BCEX 00JACTSAX AMArpaMMbI COCTOSIHUS U OOBSICHUTE XapaKkTep U3MEHEHHUS CBOICTB
CILJIABOB B JJAaHHOW CHUCTEME.

3 Yro NporCXOAUT C METAJUIOM I0J IeHCTBUEM KacaTeIbHbIX HaNpPsHKEHUH?

4 BreruepTHTe qUArpaMMy JKele30 — EMEHTHUT, YKaXHUTE MPEBPAICHIS U TOCTPOHTE KPUBYIO HaTPEBAHUS B HHTEPBAJIC TEMIIEPATyp
ot 0 1o 1600 °C (c npumeHeHneM npaBuia ¢as) A ciasa, cogepxarero 1,6 % C. i1 3a1aHHOTO CILIaBa ONpPEAeIUTe IpH
temreparype 1350 °C: coctaB (a3 T.e. IPOLEHTHOE COAEPKAaHUE yriepoaa B (a3zax; KOJIMIECTBEHHOE COOTHOIICHHUE (as3.

5 OnmmuTe CTpoeHNe ¥ OCHOBHBIE XapaKTEPUCTHKN KPUCTAITHIESCKON pelIeTKH MarHus (apaMeTphl, KOOPIHHAIIMOHHOE YHCIIO,
IUIOTHOCTD YIaKOBKH).

Bapuanr 30.




1 OnumuTe OCHOBHBIE TUITHI XMMUYECKOW CBSI3H.

2 BeryepTuTe AuarpaMmy COCTOSHHS aJFOMUHHU - KpeMHUiL. ONUIIUTe B3anMOACHCTBIE KOMIIOHEHTOB B JKHIKOM H TBEPIOM
COCTOSIHUH, YKQ)KATE CTPYKTYPHBIE COCTABILIIONIHE BO BCEX 00JIACTSAX AUATPAMMBI COCTOSTHHS B OOBSACHUTE XapaKTep H3MEHEHUS
CBOMCTB CILIaBOB B IAHHOM cHucTeMe.

3 OnuiuTe MeXaHu3M YIPYrod U IIIaCTHUECKOH 1eOopMaliuy pealbHOro (MOJIMKPUCTAILTMYECKOTr0) MeTaa.

4 BeruepTHTe qHArpaMMy JKelle30 — HEMEHTHUT, YKaKHUTE MPEBPAICHIUS U TOCTPONTE KPUBYIO HATPEBAHKS B HHTEPBAJIC TEMIIEPATyp
ot 0 10 1600 °C (c mpumeHeHneM mpaBmia ¢a3) i cruiasa, cogepskariero 0,1 % C. BeibepuTe 1u1s 3a1aHHOTO CIIJIaBa JII00YI0
TeMIIepaTypy Mex Iy JUHUAMH JIUKBUIYC U CONUAYC U ONpEAENuTe: CocTaB (a3 T.e. MPOLEHTHOE COiepKaHIe yraepoaa B (asax;
KOJIMYECTBEHHOE COOTHOIICHUE (ha3.

5 OnmmuTe cTpoeHNe ¥ OCHOBHBIC XapaKTePUCTHKU KPUCTAINIMIECKOH PEIIeTKH TUTaHa (TTapaMeTpbl, KOOPIMHAIIMOHHOE YHCIIO,
IUIOTHOCTD YIAKOBKH).

2). unuBHayanbHbIC BAPUAHTHI JOMAIITHETO 3aJaHusl Ha TeMy "BbrIOOp pekuma TepMUUecKoi 00padoTku"

Bapuanr 1.

1 OnumuTe MpoIecc KUAKOCTHOTO BEICOKOTEMITEPAaTYPHOTO IHAHMPOBAHUS X ONTUMAJIBHYIO HOCISAYIOIIYI0 TEPMUIECKYIO
00paboTKy.

2 MonoTOBbIE€ IITAMITBI H3TOTaBIUBAIOT U3 cTaimu 15XHM:

- pacmmdpyHTe COCTaB, CTPYKTYPY H OIPENSIUTE K KAKOH TPyIIe OTHOCUTCS JTaHHAsI CTajlb [0 Ha3HAYCHUIO,

- 000CHy#Te 1 Ha3HAUBTE PEKUM TEPMHUUECKON 00pabOTKH, OOBICHUTE BIMSHUE JETHPOBAHUS HA MPEBPAILCHUs, IPOUCXOIAIINE Ha
BCEX 3Tarax TepMUUECKON 00padOTKU TaHHOW CTallH;

- ONUIINTE MUKPOCTPYKTYPY ¥ CBOHCTBA CTaJIH MTOCIIE TEPMOOOPAOOTKH.

3 B typ6octpoennu ucnonszyercs ctanb X 13HII'8MDb:

- pacu(pyiTe COCTaB U ONPEASIUTE IPYIILY CTalH 110 Ha3HAYEHHIO;

- Ha3HAYbTE PEXKHUM TEPMUUECKOH 00pabOTKH, IPHBEANTE OAPOOHOE ero 000CHOBaHNE, OOBSICHUB BIHMSHHE JICTHPYIOIINX
3JIEMEHTOB Ha MPEBPAIeHHUs, TPOUCXOAAIINE Ha BCEX dTalax TePMUUECKOH 00pabOTKN JaHHOH CTamw;

- ONUILIUTE MUKPOCTPYKTYPY U CBOMCTBA CTaIIU MOCJIE TEPMHUUYECKON 00pabOTKH:

- 00BACHHTE, KaK BIMAET TEMIIEpATypa HKCILTyaTallii Ha MEXaHMYECKUE CBOICTBA JaHHOM cTanu?

4 JIs OTIIMBOK CIIOXHOW KOH(PUTYpALIMU HCTIOIB3YI0T OpoH3y Mapku bpOd7-0,3:

- pacmudpyHTe COCTaB U OMHIINTE CTPYKTYPY CIIIaBa;

- YK2)XXUTE TepMOOOPabOTKY, IPUMEHIEMYIO AJIsl CHATHS BHYTPEHHUX HANPSHKEHUH, BOSHUKAIOIINX B PE3yJIbTATE JIUTHS;

- ONUIIUTE MEXaHHIECKUE CBOMCTBA ATOW OPOH3HI.

5 HazoBuTe nonmMephbl OPraHMIecKOro ¥ HEOpraHMIecKoro cocrasa. OMUIINTE CTapeHUE TOMMMEPHBIX MaTEPUAJIOB U ITyTH
MOBBIIICHUS UX HAJISKHOCTH.

Bapwuanr 2.

1 Ha3HaubTe pexknM TepMHYecKoi 00paboTKH (TeMIrepaTypy 3aKaJIKi, OXJIAKAAIOIIYIO Cpely, M TEMIEPATypy OTITyCKa) Peccop H3
ctamu 70, KoTopble 1OKHBI nMeTh TBepaocTs HRC ot 45 1o 50. Onummre ux MEKPOCTPYKTYPY U CBOMCTBA.

2 Jlns usrotoBieHus ¢pe3 BbiOpana ctanb POMS:

- pacmm@pyHTe COCTaB M ONpEeNNTe K KaKOH TpyIIe OTHOCHTCS JaHHas CTalb 10 Ha3HAYCHHIO;

- Ha3HAYbTE PEXKHUM TEPMHUUCCKOH 00pabOTKH, TIPHBEANTE TOAPOOHOE ero 000CHOBaHNE, OOBSICHUTE BIISHUE JISTHPOBAHUS HA
IpeBpaleHus], TPOUCXOAAIINE Ha BCEX ITarax TepMUUECKOi 00paboTKy;

- OIIMIINTE MUKPOCTPYKTYPY M CBOMCTBA CTAJIM MOCJIE TEPMOOOPaOOTKH.

3 B typboctpoennn ucnonb3yercs ctanb 4X12H8I'SM Db

- pacmugpyHTe COCTaB U ONPEIeNTUTe TPYIIMy CTAIU I10 Ha3HAYEHHUIO;

- Ha3HAa4YbTE PEXUM TEPMHUUECKOH 00pabOTKH U 000CHYITE ero, ONHIINTE CTPYKTYPY Mocie TepMUuIeckoil 06paboTky;

- KaK BIIMSIET TEMIIepaTypa SKCIUTyaTallni Ha MEXaHHIeCKHe CBOHCTBA TaHHON

cranu?

4 B xauecTBe MaTepuana Jjsl BKIAAbIIIEH OTBETCTBEHHBIX MOIIMITHUKOB CKOJIbXEHUS BbIOpaH 6a00uToBbIH cruiaB b83:

- pacum(ppyiTe COCTAB U ONPENEIUTE K KAKOW IPyIIe OTHOCUTCS JaHHbIN CIUIAB 110 HA3HAYCHHIO?

- 3apHUCYHTE U OITUIINTE MUKPOCTPYKTYPY CIIIaBa;

- YKaXKHTE OCHOBHBIE TPeOOBaHMS, IPEABIBIsEMbIe K 6a00uTaM.

5 dusnueckue OCHOBBI CBapKH MiuacTMacc. ONUIINTE METOABI CBAPKH C HEMOCPENCTBEHHBIM HArPEBOM, UX MPEUMYILECTBA U
HEJIOCTATKH.

Bapuanr 3.

1 Ha3zHnaubTe pesxuM TepMUYecKOri 00paboTKH (TeMIlepaTypy 3aKalKH, OXJIKIAIOIYI0 CPedy, U TeMIIepaTypy OTIyCKa)
HInmUHIeNen A1 ctaHkoB u3 crainu BCt6, koropeie aomkHbl uMeTh TBepocTh HRC ot 40 1o 45. Onummre MUKPOCTPYKTYPY U
CBOICTBA U3JEIHUH.

2 B pesynbTaTe TepMu4ecKkoil 00paboTKU YepBSIKH HOIDKHBI TOTYYUTH TBEPBI H3HOCOYCTOIUUBEIA OBEPXHOCTHBII CIIOM pH
BS3KOM cepaueBuHe. s uX n3rotoieHus BeiOpana crainb 12XH3A:

- pacmm@pyHTe COCTaB M OIPEeNNTe K KaKOH TpyIIe OTHOCHTCS JaHHas CTalb 10 Ha3HAYCHHIO;

- Ha3HAYBTE PEXKHUM TEPMUUCCKOH 00pabOTKH, 1 XMMHUKO-TEpMHUIECKOH 00paboTKH IpHBEANTE NOAPOOHOE ero 000CHOBaHME,
00BACHUTE BIUSHUE JTETHPOBAHUS Ha MPEBPAIEHNs], TPOUCXOAAIINE Ha BCEX ITaMax TePMHUECKONH 00paboTKH;

- OIMIINTE MUKPOCTPYKTYPY M CBOMCTBA CTAJIM MOCJIE TEPMOOOPaOOTKH.

3 Jlnst neraneit meku 6apabaHOB, MIapbl APOOMITEHBIX METBHUI BEIOpaHa ctans 110I'13JT:

- pacmudpyHTe COCTaB U ONpeNeNTUTe TPYIINy CTAIU 10 Ha3HAYEHHUIO;

- Ha3HaYbTE PEKUM TEPMHUECKOH 00pabOTKH, IPUBEANTE MOAPOOHOE €ro 000CHOBAaHKE, OOBSICHUB BIMSHHUE JITHPYFOLINX
3JIEMEHTOB Ha MPEBPaNICHHs, IIPOMCXOIAIINE Ha BCEX ATAaNax TePMHUECKONH 00padOTKH JaHHOH CTau;

- OIMIUINTE MUKPOCTPYKTYPY U CBOWCTBA CTaJIU U IPUYHMHY €€ BHICOKOM N3HOCTOMKOCTH.

4 JIns u3roTOBIEHUs JeTajiel myTeM IiTyOOKOM BBITSKKY IPUMEHseTcs JIaTyHb JI68:




- pacmudpyHTe COCTaB U OMHIINTE CTPYKTYPY CIIIaBa;

- Ha3HAUbTE PEKUM TEPMOOOPAOOTKH, IPUMEHIEMON MEK/Ly OT/JIETbHBIMHU ONEPALMAMH BBITSDKKU U 000CHYHTE €ro BIOOD;

- ONUIIUTE MEXaHWIECKUE CBOMCTBA ATOW OPOH3HI.

5 Onmmure aHTH(GPUKIHOHHBIE TOKPBITHS METAJLIOB OUMepamH. [IpuBenuTe XapaKTEepUCTHKY UX CBOMCTB U YCIIOBHUS
IPUMEHEHUS.

Bapuanr 4.

1 IInamxy u3 cranu Y 11A 3akanensl, nepsas oT remuneparypsl 760°C, Bropas 850°C. Hcnons3yst quarpaMMy COCTOSTHHS XKEIE30 —
IIEMEHTHUT OOBACHUTE, KaKas U3 3THX IUIAIIEK 3aKaJieHa IPaBIIbHO, IMeeT 0ojee BEICOKUE PEXYIIIe CBOMCTBA U OYEMy.

2 Kynauky 10/DKHBI MIMETh MUHUMAJIBHYTO 1epOPMAIINIO U BBICOKYIO H3HOCOYCTOHYHUBOCTD (TBEPAOCTH IIOBEPXHOCTHOTO CIIOS
HV750..1000) amst nx m3roroBieHus BeIOpaHa cTaib 37XM®DA:

- pacmmdpyHTe COCTaB U ONPEIeNUTe K KaKOH IpyIIie OTHOCUTCS JaHHas CTalb 10 Ha3HAYCHHIO;

- Ha3HAYbTE PEXKUM TEPMUUECKOH 00padOTKH, U XUMHKO-TEPMHUUYECKOI 00pabOTKN MpUBEIUTE TOAPOOHOE ero 000CHOBaHHE,
00BSICHUTE BIMSHKE JIETHPOBAHUS HA NIPEBPALIECHHNS, TPOUCXOAAIINE Ha BCEX ITAIaX TEPMHUIECKOH 00paboTKy;

- ONUIIUTE MUKPOCTPYKTYPY ¥ CBOHCTBA CTaJIH MTOCIIE TEPMOOOPAOOTKH.

3 JIst peoCTaTHBIX 3JIEMEHTOB CONIPOTUBIICHUS BEIOPAH CIUIaB HUKEIIHH:!

- pacu(pyiTe COCTaB 1 ONpPENENUTE K KAKOW IPYIIE OTHOCUTCS JaHHBIN CIUIAaB 110 Ha3HAYEHHUIO;

- OIUIIUTE CTPYKTYPY U INEKTPOTEXHUIECKUE XapaKTCPUCTHKH HUKEINHA;

4 KpaTko U3JI0KHTE OCHOBBI TEOPUU TEPMHIUIECKOH 0OPaOOTKH aIFOMHHHUEBBIX CIUIABOB B IPUMEHEHHH K IIPOMBIIIJICHHOMY CIUIaBY
JIOPAIOMHH. YKaKUTE COCTaB yIPOUHSIOMMX (a3, 00pa3yomuXcs IpU CTapEHUHU JIOPATIOMHHA.

5 Opranudeckoe crekio. ONMUIINTE ero CBOKCTBA U 00JIaCTh NPUMEHEHHUS B MAIlIMHOCTPOCHUH.

Bapuanr 5.

1 Ha3naubTe pexxum TepMuyeckoi 00paboTku mecreper u3 cranu 20 ¢ TBepaocTsio 3y6a pasroit HRC ot 58 no 62. Onummrte
MHKPOCTPYKTYPY ¥ CBOHCTBA ITOBEPXHOCTH 3y0a U CEpLIEBUHBI IIECTEPHHU M10CIIE TEPMUIECKOH 00pabOTKH.

2 B pesymibTaTe TEpMHUIECKOH 00pabOTKH MPY>KUHEI JOJDKHBI ITOJYYHUTh BEICOKYIO YIIPYTOCTh. [T MIX M3TOTOBIICHNS BEIOpaHa
cranb 60C2A:

- pacmudpyiTe cocTaB U ONpeeNuTe K KaKOi rpyIme OTHOCUTCS JaHHas CTalb 0 Ha3HAYEHHIO;

- Ha3HaYbTE PEKUM TEPMHIECKOH 00pabOTKH, IPUBEANTE MOJAPOOHOE €0 000CHOBaHKE, OOBSICHUTE BIMSHUE JIETUPOBAHUS HA
MPEBpAICHUS, TPOUCXOISIINE Ha BCeX dTarax TePMHUUECKON 00paboTKH;

- ONUIIUTE MUKPOCTPYKTYPY U CBOHCTBA CTaIH MOCIIE TEPMOOOPAOOTKH.

3 Jlnst aeraneit TOUHBIX NTPHOOPOB BBIOPAH CILIAB AIMHBAP:

- pacmm@pyHTe COCTaB M ONpENeNNTe K KaKOW TPpyIIe OTHOCUTCS JaHHBIH CIUTaB M0 Ha3HAYCHUIO;

- ONUIIIUTE BIIMSHHUE JICTUPYIOIINX JICMEHTOB Ha OCHOBHYIO XapaKTEPHCTHUKY CIIaBa U NIPUIMHY BEIOOpa JAHHOTO CIIIABA.

4 Ha3HaubTe MapKy allOMUHUEBOH OPOH3BI Il U3TOTOBJIEHHS MEJIKUX OTBETCTBEHHBIX JeTanel (BTYJIOK, (IaHIeB U T.1.):

- pacumm(pyiiTe cocTas;

- ONUIIHUTE CTPYKTYPY, UCIONB3YS JUATPAMMY COCTOSHHS Meb-aIIOMUHIHA 1 OCHOBHBIE CBOMCTBA OPOH3HI.

5 KopynnoBas kepamuka. ONHIINTE €e OCHOBHBIE CBOMCTBA M 00JIACTh IPUMEHCHUSI.

Bapuanr 6.

| HazHaupTe peXuM TepMHUUECKOH OOpabOTKH (TeMIepaTypy 3aKaiKu,

OXJIXKIAIOMIYIO CPeNy, M TEMIIEPaTypy OTITyCKa) MPYKUH U3 cTaiu 85. ONUIIMTe CyIHOCTh MPOUCXOSIINX MPEBPaIIeHUH,
MHKPOCTPYKTYPY H CBOMCTBa CTalIM MOCIe TepMUIecKoil 06paboTku.

2 JInst M3roTOBIICHUsI OOPE3HBIX IITAaMIIOB BBIOpaHa cTanb X 12M:

- pacmm@pyHTe COCTaB U ONPEeNNTe K KaKOH TPpyTIIe OTHOCHTCS JaHHas CTalb 110 Ha3HAYCHHIO;

- Ha3HA4YbTE PEXKUM TEPMHUUCCKON 00pabOTKH, IPHUBEAUTE OAPOOHOE ero 0O0CHOBAHUE, OOBSICHUTE BIMSHUE JIETUPOBAHUS HA
HPEBpAILECHHS, TPOUCXO/AIINE Ha BCEX ITarax TePMUUECKON 00paboTKH;

- ONMUIIUTE MUKPOCTPYKTYPY M CBOHCTBA CTaJIH MTOCIIE TEPMOOOPAOOTKH.

3 JI1st peoCTaTHBIX 3JIEMCHTOB COTIPOTUBIICHUS BHIOPAH CIUIaB MaHT'aHUH:

- pacumdpyiiTe cocTaB CIJIaBa U YKaXHUTE K KaKOW IpyIIe OTHOCUTCS JaHHBIN CIIaB 10 HA3HAUCHHUIO;

- ONUILUTE MUKPOCTPYKTYPY U NEKTPUUECKHE XaPAKTEPUCTUKHU ITOTO CIIIaBa.

4 Onmmmte QPUKIIMOHHBIE METAJUTOKEPAMUIECKIE MaTepHaITbl. Y KAKUTE COCTaB, CBOMCTBA U 00JIaCTh IPUMEHEHSI B
MAIIHHOCTPOCHUH.

5 CrexnoBonokHuT CBAM. OnuiunTe ero cBoicTBa, Coco0 MOIyYeHus], CIoco0 U3roTOBICHUS AeTalleil n 00JacTh IPUMEHEHHUSL.
BapuanT 7.

1 Ha3HaubTe pexxnM TepMHUIeCKON 00paboTKH (TeMIlepaTypy 3aKaJIKi, OXJIAKAAIOIIYIO Cpely, U TEMIEPATypy OTIIyCKa) CTSDKHBIX
6onroB u3 cranu BCT6, koTopble JoKHBI UMeTh TBeprocTs HB ot 207 1o 230. OnuiuTe MUKPOCTPYKTYPY U CBOMCTBA U3IEIHA.
2 JInis MX M3TOTOBIICHHS PAa3BEPTOK BhIOpaHa cTanb XBT;

-pacumpyiTe COCTAaB M ONMPEAEIUTE K KaKOH IPYIIIe OTHOCUTCS JaHHAS CTallb [0 HA3HAUCHHIO;

-Ha3HAYbTE PEXKUM TePMUUECKOiIl 00paboTku, MpUBEAUTE MOAPOOHOE €r0 000CHOBAaHHE, 0OBICHUTE BIUSHUE JIETHPOBAHUS Ha
HpEBpaIeHHs, TPOUCXOJAIIME Ha BCEX dTarax TePMUUECKON 00paboTKy;

-OIHIIATE MAKPOCTPYKTYPY M CBOWCTBA CTAJIN ITOCIIE TEPMOOOPaOOTKH.

3 Jns TpyOOIpoBOAOB Maponeperpesareneii ucmonb3yercs cranb 10X14H16b:

-pacumm¢pyiiTe COCTaB U ONMpPEAENUTE TPYIITy CTAIH 0 HA3HAYECHHIO;

-Ha3Ha4bTE PEXUM TEPMUUECKOIT 00pabOTKH, IPUBEIUTE NOAPOOHOE ero 000CHOBAaHNE, OOBSICHHUB BIMSHUE JIETUPYIONIUX
HIIEMEHTOB Ha MPEBPAIICHIS, IIPOMCXOIAIINE Ha BCEX ATANax TePMHUIECKONH 00paOOTKH JaHHOH CTaiu;

-OIHMIINTE BIUSHUE TEMIIEpaTyphl Ha MEXaHHYECKUE CBOMCTBA ATOH CTANH.

4 JInst M3roTOBJICHUS TOKOMPOBOASIIUX YIPYTHX 3JIEMEHTOB BbIOpana Opon3a bpbHT1.7.IIpuBennTe XuMU4ecKuii cocTas CIjiaBa,
PEXKHUM TepMUUECKOH 00pabOTKH U IMOTyYeHHBIE MEXaHWIECKHIE CBOMCTBA MaTepraia. OMHIINTE ITPOLECCHI, TPOUCXOISIINE TIPH
TepMHUYECKOH 00paboTKe M 0OBICHUTE MPUPOY YIPOUHEHUS B COOTBETCTBUH C TUAarpaMMON Meb — OepruInii.

5 Onumure TepMOIUIACTUYHBIC U TEPMOPEAKTUBHBIC MONUMEPHI U YKKUTE Pa3INine MEKAY HUMU.




Bapuanr 8.

1 B pe3yibrare TepMUUECKOi 00pabOTKHU JIeTaay MaIIUH JIOJDKHBI UMETh TBEPAbIH H3HOCOYCTOIYMBBII HOBEPXHOCTHBIH CIIOH IIpH
BSI3KOH cepaueBrHe. J11 M3roToBIeHNs BEIOpaHa cTainb 15X ®:

- pacmmdpyHTe COCTaB U ONPEIeNUTe K KaKOH IpyIIie OTHOCUTCS JaHHas CTalb 10 Ha3HAYCHHIO;

- Ha3HAYbTE PEKUM TEPMUUECKON U XUMHKO-TEPMUUIECKOH 00pabOTKH, U IPUBETUTE OAPOOHOE ero 000CHOBaHHUE, OOBSCHHB
BJIMSIHHE JIETHPOBaHUS Ha TIPEBPAIICHHs, IPOHCXOIAIINE Ha BCEX ITAIaX TEPMHUUIECKOH 00paboTKy;

- ONUIIHUTE CTPYKTYPY U CBOHCTBA CTaJIH MOCIIE TEPMHUIECKOH 00pabOTKH.

2 JIast M3roTOBIEHHS MOJIOTOBBIX IITAMIIOB BeIOpaHa ctans SXHCB:

- pacu(pyiTe COCTaB U ONPENENHUTE K KAKOW IPYNIe OTHOCUTCS JaHHAs CTAJb 110 Ha3HAYEHHMIO;

- Ha3HAYbTE PEXKHUM TEPMUUECKOW 00paOOTKH, ¥ MPUBEIHUTE MOAPOOHOE ero 000CHOBaHME, OOBACHNTE BIMSHNE JETHPOBAHHS Ha
TpEeBpaIeHNUs, TPOUCXOAAIINE Ha BCEX ITAaaxX TEPMUUECKOH 00paboTKY;

- ONUILIUTE MUKPOCTPYKTYPY, CBOMCTBA U TPeOOBaHMs, IPEABIBISIEMbIE K IITAMIIAM IJIsl FOpsYero gehopMUpOBaHHUS.

3 JIast U3roToBIEHH AeTalel Ul TOUHBIX MEXaHU3MOB IIpUMEHseTcs criaB nHBap H36:

- pacmm@pyHTe COCTaB M ONPENEeNITe K KaKOH TPpyTIie OTHOCUTCS JaHHBIH CIUIaB M0 Ha3HAYCHUIO;

- ONUIIIUTE BIHMSHUE JICTUPYIOIINX JICMEHTOB Ha OCHOBHYIO XapaKTEpPHCTHUKY CIIIaBa U MPUYMHBI BEIOOPA JAaHHOTO COCTaBa CIIJIaBa
B CBSI3H C aHOMAJIMEH M3MEHEHUS TEPMHUYECKOT0 KO3 (HUIIUEHTa PACIIHPEHUSL.

4 MetautokepaMHUecKre XKapomnpodHbie crtaBbl. CocTaB, CBOHCTBA M 00J1ACTh TPUMEHEHHS.

5 Onmmure HeMeTaUIMIeCKHe MaTepHabl, IPUMEHSEMbIE B MAITMHOCTPOCHHUH (CTEKII0, KBapIl U T.I1.).

Bapuanr 9.

1 HazHaubTe peskuM TepMUUecKoi 00pabOTKH (TeMIIepaTypy 3aKalIKH, OXJIAKAAIOLIYIO CPEy, U TEMIIEpaTypy OTIyCKa) IITaMIIOB
XOJIOHOM TITaMnoBKky u3 ctanu Y 10. [IpuBenute ero 000CHOBaHHE M OMUIIHTE MUKPOCTPYKTYPY ¥ CBOWCTBA U3IEIHIA.
OOBsicHUTE, OYEMY U3 JAHHOH CTaTH MOXKHO M3TOTOBHUTH JETAIN TOIBKO HEOOIBIIOTO CEUCHUS?

2 Konups! 10/KHBI MUHUMAJIBHYTO 1e)OPMAIINIO U BBICOKYIO H3HOCOYCTOHYMBOCTE (TBEPAOCTH IOBepXHOCTHOTO cinost HV ot 750
no 1000). /st ux usrotosieHust BeiOpana cranb 38XMIOA;

- pacmmdpyHTe COCTaB U ONPEeNNTe K KaKOH IpyIIie OTHOCUTCS JaHHas CTalb 10 Ha3HAYCHHIO;

- Ha3HAYbTE PEXKUM TEPMUUECKOH 00padOTKH, U XUMHKO-TEPMUUYECKOI 00pabOTKN NMpUBEIUTE TOAPOOHOE ero 000CHOBaHHE,
00BSICHUTE BIMSHHE JIETHPOBAHUS HA IPEBPALIECHHNS, IPOUCXOAAIINE Ha BCEX ITAIaX TEPMHUIECKOH 00paboTKHy;

- ONUIINTE MUKPOCTPYKTYPY ¥ CBOHCTBA CTaJIH MTOCIIE TEPMOOOPAOOTKH.

3 JIst M3rOTOBIEHHS CHIIOBBIX JIONATOK aBHAIMOHHBIX T'a30BbIX TypOuH BeiOpaH cimaBXH77TIO:

- pacuM(pyiTe COCTaB 1 ONpPENENUTE K KAKOH IPYIIE OTHOCUTCS JaHHBIN CIUIAaB 110 Ha3HAYEHHUIO;

- Ha3HAYbTE PEKHUM TEPMUUECKOH 00pabOTKH, IPHBEANTE OAPOOHOE ero 000CHOBAHUE;

- ONUIIUTE BIMSHUE TEMIEPATYPhI Ha XapaKTEPUCTHUKH KAPOIPOYHOCTH 3TOTO CIUIABA B CPABHEHUH C KAPOIPOYHBIMH CTAIISIMU.

4 Jlna neraneit apmarypsl npumensercst 6ponsa bpOLIC4-4-2,5:

- pacum(pyiTe COCTaB U ONUILINTE CTPYKTYPY CILIaBa;

- 00BACHHUTE Ha3HAYEHHE JICTHPYIOMNX 3JIEMEHTOB IIPUBEIUTE MEXaHHIESCKUE CBOMCTBA ITOW OPOH3HI.

5 IlpuBennTe XapaKTEPHUCTUKH MEXAHUUECKUX U TEXHOJIOTMYECKUX CBOUCTB CTEKIOBOJIIOKHUTOB U CTEKJIOTEKCTOIUTOB. YKaKUTE UX
00J1aCTH IPUMEHEHHSI.

Bapuant 10.

1 BeiGepute MapKy 4yryHa ISl H3TOTOBJICHUS OTBETCTBEHHBIX JIeTalell MaliH. YKaXUTe COCTaB, 00pabOTKy, CTPYKTYpy U
OCHOBHBIE MEXaHHYECKHUe CBOMcTBa. M1300pa3uTe rpadudecku ero MUKPOCTPYKTYpY.

2 B pesyibrare TepMUUECKOM 00paOOTKN YEPBSAKH JOIDKHBI IOIYYUTh TBEPJIbI H3HOCOYCTOWYUBBINA TOBEPXHOCTHBIHN CIIOHN IPH
BSI3KOH cepaueBnHe. 11 MX M3roToBICHNS BEIOpaHa ctanb 18X2H4BA:

- pacmudpyiTe COCTaB U ONpeeNuTe K KaKO! rpyIIe OTHOCUTCS JaHHas CTalb 10 Ha3HAYCHHIO;

- Ha3HAYbTE PEKUM TEPMHUIECKOH 00pabOTKH, M XUMHUKO-TEPMUUECKOIT 00pabOTKN IpUBEANTE MOAPOOHOE ero 000CHOBaHHUE,
OOBSCHUTE BIUSHAE JICTHPOBAHKS Ha MPEBPAIICHIS, TIPOMCXOIAIINE Ha BCEX ITANax TePMHUIECKONH 00padOTKH;

- ONUIIUTE MUKPOCTPYKTYPY U CBOHCTBA CTaJIM MOCIIE TEPMOOOPAOOTKH.

3 JIn1s M3rOTOBIICHUS IOCTOSHHBIX MarHuToB ceuenueM S0X50 BeiOpan crias EX3:

- pacupyiTe COCTaB U YKAXKUTE K KAaKOH IPyIIIC OTHOCUTCS JaHHBIH CIIIAB [10 HA3HAYCHUIO;

- Ha3HAYbTE PEXKHUM TEPMUUECKOH 00pabOTKH, TPHBEANTE OAPOOHOE ero 0O00CHOBAHUE;

- YKaXKHUTe, MOYeMy B JAaHHOM CITydae Hellb3sl IPUMEHATH YTIEPOJUCTYIO cTanb Y 12.

4 Jlns u3roToBIEHUsS JeTanel camoneTa BbIOpaH crnaB AMI:

- pacmm@pyHTe COCTaB CIUIaBa U CTPYKTYPY JAAHHOTO CILIABA;

- Ha3HAYbTE PEXHUM TepMOOOPabOTKH, MPUMEHIEMOI MEXTY OTACTBHBIMH ONEPAMSIMHI BBITSKKH U 000CHY#TE ero BEIOOD;

- ONUILUTE MEXaHUYECKUE CBOMCTBA ATOTO CILIABA.

5 Onummure noapoOHO: COcTaB, CTPOCHHE U 00JIaCTh MPUMEHEHUS IIacTMacc.

Bapuanr 11.

1 Ha3HaubTe pexxuM TepMHUUIECKOi 00paboTKH (TeMIepaTypy 3aKallki, OXJIaKAAIOIIYI0 CpeLy, U TeMIIEepaTypy OTIyCKa)
HMIMUHJENeN Ui CTaHKOB U3 cTanu 45 KoTopble 10MKHBI uMeTh TBepaocTs HRC ot 40 1o 45. Onummre cynHocTs NPOUCXOIAIINX
TpU TepMHYECKOl 00padOTKe MpeBpaIeHuH, MUKPOCTPYKTYPY M CBOMCTBA.

2 B pe3ymnbTaTe TEpMHUUECKOH 00pabOTKH MOPITHEBBIE NAIBIEI JOJDKHBI ITOYIHUTh TBEPABIH H3HOCOCTONKHI IIOBEPXHOCTHBIN CIIOH
NpH BSA3KOM cepaueBune. s ux uzrorosneHus BbiOpana cranb 18XIT:

- pacum(pyiTe COCTaB U ONPENENNUTE K KAKOW IPyIIe OTHOCUTCS JaHHAS CTAJb 110 Ha3HAYEHHUIO;

- Ha3HAYbTE PEXKHUM TEPMUUECKOH 00PabOTKH, 1 XUMHUKO-TEpMHYECKON 00pabOTKH IpUBEANTE OAPOOHOE ero 000OCHOBaHME,
00BACHUTE BIUSHUE JETHPOBAHUS Ha MPEBPAIICHIS, IIPOMCXOAAIINE Ha BCEX ITAMaxX TePMHUECKON 00paboTKH;

- ONUILIUTE MUKPOCTPYKTYPY U CBOMCTBA CTallH MOC]IE TEPMOOOPAOOTKH.

3 OOBsICHUTE NIPUPOLTY KapPOIIPOYHOCTH CIUIABOB HA HUKEJICBOH OCHOBE B CBSI3H C X COCTABOM, TEPMUYECKOH 00paboTKOl 1
HoIyJaeMol cTpykTypoii. [IpuBeauTe mpuMepsl 3THX CIIABOB U YKaXKUTE 001aCTh IPHIMEHEHHS.

4 JIns u3roToBIEHUs AeTajell 3al0pHOi apMaTypsl BeiOpana 6ponza bpO®10- 1:




- pacmudpyHTe COCTaB U OMHIINTE CTPYKTYPY CIIIaBa;

- 00BACHHUTE Ha3HAYEHHE JIETUPYIOMINX AJIEMEHTOB;

- ONUIIUTE MEXaHWIECKUE CBOMCTBA ATOW OPOH3HI.

5 TomuaTHIICH BBICOKOTO ¥ HU3KOTO JaBieHus. OMUIINTE ero CBOMCTBA U 001aCTh MPUMEHEHNUS B MAIIMHOCTPOCHHH.

Bapuanr 12.

1 HazHaubTe peskuM TepMuUecKoil 00pabOTKH (TEMIIEpaTypy 3aKaJIKH, OXJIKAAIOLIYIO Cpey, U TEMIIEpaTypy OTIyCKa) IIaKuX U
Pe3bp00BBIX KamuOpoB u3 crany Y 12A. OnummuTe CYIHOCTD MPOUCXOMAIINX MPEBPaNIeHIH MEKPOCTPYKTYPY U TBEPIOCTh
UHCTPYMEHTA 110CJIe TEPMUUECKOH 00pabOTKH.

2 B pesyibrare TepMUUECKOI 00paOOTKU pbIYart JOKHBI IOTYyYHUTh MOBBIMICHHYIO IIPOYHOCTD I10 BCEMY CEYEHHIO (TBEPAOCTD
HRC ot 28 nmo 35). JInst ux u3roToBieHUs BeIOpana cTaimb 35XMA:

- pacmmdpyHTe COCTaB U ONPEIeNUTe K KaKOH IpyIIie OTHOCUTCS JaHHas CTalb 10 Ha3HAYCHHIO;

- Ha3HAYbTE PEKUM TEPMUIECKOH 00pabOTKH, U IPUBETUTE OAPOOHOE ero 000CHOBaHUE, OOBSICHUTE BIUSHHUE JIETHPOBAaHUS Ha
HPEBpaILCHHs, TPOUCXO/AIIME Ha BCEX 3Tarax TEPMUUECKON 00paboTKy;

- ONUIIUTE MUKPOCTPYKTYPY ¥ CBOHCTBA CTaJIH MTOCIIE TEPMOOOPAOOTKH.

3 B KOTJIOCTPOEHHH UCTIONB3yeTcs cTans 12X 1Md:

- pacu(pyiTe COCTaB U ONPEACIUTE IPYIILY CTaIH 110 Ha3HAYCHHMIO;

- Ha3HAYbTE PEXKHUM TEPMUUECKOH 00pabOTKH, IPHBEANTE OAPOOHOE ero 000CHOBaHNE, OOBSICHUB BIHSHHE JICTHPYIOIINX
3JIEMEHTOB Ha MPEBPAIICHHU, TPOUCXOAAIINE Ha BCEX ITANaX TEPMUUECKOH 00pabOTKH JaHHOH CTAMH.

- KaK BIIUSIET TeMIIepaTypa 3KCILUTyaTallul Ha MeXaHH4eckue CBOMCTBa JaHHOM cTanu?

4 JInst U3roTOBIICHMS JIeTalIel B aBUACTPOCHUH MpuMeHsietcs criaB MJ14:

- pacmdpyiiTe cocTaB CILIaBa;

- YKaXKHUTe CIOCO0 U3TOTOBIEHUS AeTalel U3 JaHHOTO CILIABa;

- ONUILIUTE MEXaHUYECKUE CBOMCTB ITOTO CIIIaBa.

5 JlaifTe KIaccH(pHUKAIMIO 3aIIUTHBIX MOTUMEPHBIX MTOKPHITHI 110 Ha3HaUYeHNI0. OCHOBHBIE TPEOOBAHMS, IPEIBABIAEMbIC K HUM,
00J1aCTh UX MPUMEHECHHUS B MAIIHHOCTPOCHUH.

Bapuanr 13.

1 Uznenns n3 cranu 45 noasepraiotr yinydmeHuto. HazHaubre pexxuM TepMudeckoid 00padoTky. ONUIINTE CYIIHOCTh
MPOUCXOISIINX MPEBPAICHIH, MUKPOCTPYKTYPY U CBOHCTBA CTalIH.

2 JInst X U3TOTOBJICHHUS TIPOIIMBHBIX [TyaHCOHOB BBIOpaHa cTainbs POMS:

- pacu(pyiTe COCTaB U ONPENENHUTE K KAKOW IPYIIE OTHOCUTCS JaHHAs CTAJb 110 Ha3HAYEHHMIO;

- Ha3HAYbTE PEKHUM TEPMUUCCKOH 00PabOTKH, TIPHBEANTE TOAPOOHOE ero 000CHOBaHNE, OOBSICHUTE BIHSHUE JICTUPOBAHMS Ha
TPEeBpAIeHNUs, TPOUCXOAAIINE Ha BCEX dTAaNaxX TEPMUUECKOH 00paboTKY;

- ONUIIUTE MUKPOCTPYKTYPY U CBOMCTBA CTalIU MOCIIE TEPMOOOPAOOTKH.

3 HazHaubTe MapKy HepaBeloIlel CTally Ul M3TOTOBIICHNUS AeTalei, paboTalomMX B cpejie YKCYCHON KUCIIOTHI IIPH TEMIIepaType
10 40°C. TlpuBeanTe COCTaB CTallM, 00XOANMYIO TEPMIUYECKYI0 00paboTKy M IMOIyd4aeMyio MHKPOCTPYKTypy. OOBsICHHUTE, KaK
obecrieqnBaeTCsl KOPPO3UOHHAS CTOMKOCTh MaTepHaa U Poib KaX/JO0T0 JIETUPYOLIEro JIeMEHTA.

4 B xavyecTBe MaTepuala At OTBETCTBEHHBIX ITOJIIMITHIKOB CKONBXEHUs BbIOpaH crutaB bpC30:

- pacmm@pyHTe COCTaB M ONpENeNNTe K KaKOW TPpyIIe OTHOCUTCS JaHHBIH CIUTaB M0 Ha3HAYCHUIO;

- YKaKUTE OCHOBHBIE CBOMCTBA U TPEOOBAHIS, IPEIBSABIIACMBIC K CIUIaBAM 3TOH I'PYIIIEL.

5 Onumure penakcaoOHHbIE TPOLECCH TOMUMEPOB U UX (HU3UIECKOe CTPOCHHUE.

Bapuant 14.

1 Ha3HaubTe pexknM TepMHUIECKoi 00pabOTKH (TeMItepaTypy 3aKallki, OXJIKAAIOIIYI0 CPeIy, ¥ TEMIIEpaTypy OTITyCKa)
HaMWIBHUKOB U3 cTanu Y 12A. Onummre CynHOCTh IPOUCXOSIIHIX IPEBPAICHUI MUKPOCTPYKTYPY B TBEPIOCTh HHCTPYMEHTA
MocJie TEPMUYECKO 00paboTKH.

2 JIyis M3TOTOBIICHHS JieTaJIel MTaMITOB BhiOpaHa ctaib 6XC:

- pacmmdpyHTe COCTaB U ONPEeNUTe K KaKOH IpyIIie OTHOCUTCS JaHHAas CTalb 10 Ha3HAYCHHIO;

- Ha3HAYbTE PEKUM TEPMUUIECKOH 00pabOTKH, U IPUBETUTE OAPOOHOE ero 000CHOBaHUE, OOBSICHUTE BIUSHUE JIETHPOBAaHUS Ha
HPEBpAICHHS, TPOUCXO/AIIME Ha BCEX 3Tarax TePMUUECKON 00paboTKH;

- ONUIINTE MUKPOCTPYKTYPY ¥ CBOHCTBA CTaJIH MTOCIIE TEPMOOOPAOOTKH.

3 Beibepure MapKy HepiKaBeIOIEH CTay [T U3TOTOBIEHHS AeTajel, paboTaloImuX B Cpeie CPeaHEeH arpecCHBHOCTH (PacTBOPHI
coueit). [IpuBeanTe cocTas crainm, 00XOAUMYIO TEPMHUECKYIO 00PaOOTKY M MOIY4aeMyI0 MUKPOCTPYKTYPY.

OOBsicHUTE PU3NIECKYIO IPUPOTY KOPPOINOHHOH YCTOHYMBOCTH MaTepraa 1

POJIB KaXKIOT0 JIETHPYIOIIETO 3JIEMEHTA.

4 JIns u3roToBIeHUs AeTajel camonera BeiOpaH crutas Jl1:

- pacumm(pyiTe COCTaB CILIaBa;

- ONUIIHUTE, KAKUM CHIOCOOOM IPOM3BOIUTCS YIPOYHEHHE ITOTO CINIABA U IIPHPOAY YIIPOUHEHHS;

- ONUIIUTE XapaKTEPUCTHKU MEXaHHUECKUX CBOMCTB TOrO CIIIABA.

5 TekctonuTthl. BiusHue XmomuaTo0yMakHO#, CTEKISTHHOM U acOecTOBOW TKaHel Ha CBOMCTBA IIacTMacC. YKaKUTE 001acTh
MPUMEHEHUS TeKCTOJIHUTOB.

Bapuasnr 15.

1 deranu MammH u3 ctainu 45 3akaneHsl, oaHU OT Temneparypsl 740°C, a apyrue ot TemmepaTypsl 830°C. Hcnone3ys quarpamMmmy
COCTOSTHHS XKeNe30 — HeMEHTUT. OOBSICHHUTE, KaKHe U3 ITHX JIeTalIel 3aKaJICHbI IPaBUIIBHO, U UMEIOT O0JIee BHICOKYIO TBEPAOCTD U
JIyIIHe SKCIUTyaTaI[IOHHBIE CBOHCTBA U II0UEMY.

2 Jlns U3rOTOBICHUS IUIUT BBICOKOTO KJIacca TOYHOCTH BbIOpaHa crans 120XT™

- pacu(pyiTe COCTaB U ONpPENENHUTE K KAKOW IPYIIe OTHOCUTCS JaHHAS CTAJb 110 Ha3HAYEHHMIO;

- Ha3HAYbTE PEXKHUM TEPMHUUECKOW 00pabOTKH, ¥ MPUBEIHUTE MOAPOOHOE ero 000CHOBaHKE, OOBACHUTE BIMSHUE JETHPOBAHHS Ha
TPEeBpAIeHNUs, TPOUCXOAAIINE Ha BCEX ITAaNax TEPMUUECKOH 00paboTKY;

- ONUILIUTE MUKPOCTPYKTYPY U CBOMCTBA CTalIU MOCIIE TEPMOOOPAOOTKH.




3 JInst M3roTOBIEHHS AeTajel BBICOKOH MPOYHOCTH UCTIONb3YeTCsl MapTeHCUTO-cTapetomas ctanb H18K8M3:

- pacu(pyiTe COCTaB U ONPENENHUTE K KAKOW IPYNIe OTHOCUTCS JaHHAs CTAJb 110 Ha3HAYEHHUIO;

- Ha3HAYbTE U 00OCHYHTE PEKUM TEPMUIECKOI 00pabOTKH, 0OBICHHUTE BIMSHHE JICTHPOBAHNS Ha TIPEBPAIICHIS, TIPOMCXOIAIINE Ha
BCEX JTAIax TePMUUECKON 00paOOTKH;

4 JIns oOIIMBKY JIETaTENbHBIX allapaToB MCIONb30BaH ciiaB BT6. IlpuBenute cocTas cIuiaBa, peskuM yIPOUHSIOLIEH
TepMUUECKOi 00pabOTKHU M TOTydaeMyto CTPyKTypy. ONHUIIMTE IPOLECCHl, IPOTEKAIOLINE IPH TEPMHUIECKOH 00paboTke U
npeumyiecTsa ciuasa BT6 no cpasuenuro ¢ BTS.

5 OnumuTte cUTaLIBI M METOBI X MONTy4YeHUs. BiusHue cocTaBa M BETMYMHBI KPUCTAJJIOB HA CBOMCTBA CUTAJUIOB. YKaKUTE
00J1aCTh UX IPHUMECHCHUS.

BapuanT 16.

1 Vxaxwure TeMIepaTypsl IpH KOTOPBIX IIPOM3BOAUTCS MPOIECC IPOYHOCTHOrO a30THPoBaHust. OOBACHHUTE, TOUEMy a30THPOBAHHE
He MPOU3BOAMTCS Npu Temneparypax Huke 500 u Beime 700°C (ncnonb3ys AuarpaMMmy COCTOSIHUS JKene30 - a30T) HazoBuTe Mapku
CTaNy, IPUMEHSIEMbIE JUISl a30THPOBAHMS U OIUIINTE MOIHBINH UK UX TEPMUYECKOH M XUMHUKO-TEPMUUECKOI 00pabOTKH.

2 It M3TOTOBIICHHS 3€HKEPOB BhIOpaHa ctaib 9XC:

- pacmudpyiTe COCTaB U ONpeeNuTe K KaKO! rpyIIe OTHOCUTCS JaHHas CTalb 10 Ha3HAYCHHIO;

- Ha3HAYbTE PEKUM TEPMHUECKOH 00pabOTKH, ¥ IPUBEMUTE ITOJPOOHOE €0 000CHOBAHHE, OOBSICHUTE BIMSIHHUE JIETUPOBaHUS Ha
TIPeBpAIeHI, TIPOUCXO/IAIINE Ha BCEX ITAMaX TEPMHUECKOH 00paboTKY;

- ONUIIUTE MUKPOCTPYKTYPY U CBOHCTBA CTaJIN MOCIIE TEPMOOOPAOOTKH.

3 I M3roTOBIIEHHS AeTanel, paboTalomuyX B KOHTAKTE ¢ KPENKUMHU KHUCIOTaMH BhIOpaHa cranb X28:

- pacumm(pyiiTe cOCTaB CTaH;

- 00BACHHUTE MIPUYNHY BBEICHHS XpOMa M 000CHYHTE BEIOOP 9TOH CTANH U JAaHHBIX YCIOBHHA pabOTHI.

4 Jlns U3roTOBICHUS psija JeTaiel B aBHaCTPOSHNH IpuMeHsieTcs cruiaB MA2. Pacumgpyiite cocTa criaBa, IpUBEIUTE
XapaKTEepUCTUKN MEXAaHUUECKHUX CBOICTB M YKaXXHUTE CIIOCO0 MU3TOTOBIIEHUS JeTaNell U3 3TOro CIIaBa.

5 OmnmmuTe mMoBeieHUE TEPMOIUIACTOB IIPH Ae(OpMUpPOBaHNH. KaKOBBI IPUYMHEI pENaKCAI[IOHHBIX SBICHAI U UX 3aBUCHMOCTD OT
YCIIOBUH HarpykeHus?

Bapuanr 17.

1 TpebOyercst Mpon3BECTH MOBEPXHOCTHOE YIIPOYHEHNE H3enuid u3 cranu 151" HasHaubTe pexxnm TepMudeckoil 00paboTky,
OITUIIINTE €€ TEXHOJIOTHIO, TPOUCXOSAIIIE B CTATHM IPEBPALICHHS, CTPYKTYPY U CBOHCTBA IIOBEPXHOCTH U CEPALICBHHEI.

2 15 MX U3TOTOBIICHUS MATPHI] XOJIOIHON IITAaMIIOBKH BbIOpaHa ctaib X120 1:

- pacu(pyiTe COCTaB U ONPENENHUTE K KAKOW IPYIIE OTHOCUTCS JaHHAs CTAJb 110 Ha3HAYEHHMIO;

- Ha3HAYbTE PEKHUM TEPMUUCCKOH 00PabOTKH, TIPHBEANTE TOAPOOHOE ero 000CHOBaHNE, OOBSICHUTE BIHSHUE JICTUPOBAHMS Ha
TPEeBpAIeHNUs, TPOUCXOAAIINE Ha BCEX dTAaNaxX TEPMUUECKOH 00paboTKY;

- ONUIIUTE MUKPOCTPYKTYPY U CBOMCTBA CTalIU MOCIIE TEPMOOOPAOOTKH.

3 JIyis M3rOTOBJICHHSI CHITOBBIX JIOTIATOK aBHAIIMOHHBIX Ta30BbIX TypOHH BbiOpaH criaB XH77THOP:

- pacmm@pyHTe COCTaB M OIpEeNINTe TPYIITY CIUIaBa 0 Ha3HAYCHHIO;

- Ha3HAYbTE PEXKUM TEPMHUUCCKOH 00pabOTKH, IPHBEAUTE OAPOOHOE er0 0O0CHOBAHUE.

- ONUILKUTE BIMAHUE TEMIEPATYPhI HA XapAKTEPUCTUKH KAPOMPOUHOCTH 3TOTO CILIABA B CPABHEHUH C KAPOIPOUYHBIMH CTATISIMU.
4 11 I3rOTOBIICHUS JieTallel IyTeM ITyOOKOH BBITSKKH pUMEHsIeTCs TaTyHb JIS0

- pacmmdpyHTe COCTaB U ONHIINTE CTPYKTYPY CILIABa,;

- Ha3HAYbTE PEKUM TePMOOOPaOOTKH, TPUMEHAEMON MEXy OTJETbHBIMH ONIEPALUSIMH BBITSKKH U 00OCHYHTE €ro BHIOOD;

- ONUILUTE MEXaHUYECKUE CBOMCTBA ATOTO CILIABA.

5 Cocras, kmaccudukanys, pU3nKo-MexaHHIeCKHe CBOMCTBA U 00IaCTh IPUMEHEHHS PE3HHEL.

Bapwuanr 18.

1 M3penus u3 cranu 40X nmoaseprarot yiy4iieHH0. HazHaubTe pexum TepMudeckoil 00padoTku. ONUIINTE CYyIHOCTh
MPOUCXOISAIINX MPEBPACHUH, MUKPOCTPYKTYPY U CBOHCTBA CTalIH.

2 Jlnst X M3TOTOBJICHUS PE3IOB BeIOpaHa cTaims POMS:

- pacmugpyiTe cocTaB U ONpeeNuTe K KaKoi rpyIe OTHOCUTCS JaHHas CTalb 0 Ha3HAYECHHIO;

- Ha3HaUbTE PEKUM TEPMHIECKOH 00pabOTKH, IPUBEANTE MOJAPOOHOE €0 000CHOBaHKE, OOBSICHUTE BIMSHUE JIETUPOBAHUS Ha
MIPEBpAICHUS, MPOUCXOISIINE Ha BCeX dTarax TePMHUECKON 00paboTKH;

- ONUIIUTE MUKPOCTPYKTYPY U CBOHCTBA CTaIH MOCIIE TEPMOOOPAOOTKH.

3 JIast peoCTaTHBIX 3JEMEHTOB CONIPOTUBIICHUS BEIOPAH CIIaB KOHCTAHTAH:!

- pacmm@pyHTe COCTaB M ONpENeNNTe K KaKOW TPpyIIe OTHOCUTCS JaHHBIH CIUTaB M0 Ha3HAYCHUIO;

- ONUIIUTE CTPYKTYPY U OCHOBHBIE ICKTPOTEXHNIECKHUE XapaKTEPUCTHKHU 3TOTO CILIAaBA.

4 JIns u3roTOBJIEHUsI HEKOTOPBIX JeTanell camosnera npumenstot cras [1811:

- pacu(pyiTe COCTaB CILIaBa U YKAKUTE XapaKTEPUCTUKU MEXaHUIECKUX CBOMCTB;

- ONUIIHUTE, KAKUM CHIOCOOOM IPOM3BOIUTCS YIPOYHEHHE ITOTO CINIABA U IIPHPOAY YIIPOUHEHHS;

5 Onumure NosipHBIE TEPMOILTACTUYHbIE MaTepHasl (IIOIHaMHBL, TOTUKAapOOHATHL U Ap.), UX COCTaB, CBOMCTBA U 00/1acTh
NPUMEHEHUS.

BapuanT 19.

1 Ha3HaubTe pexxuM TepMOOOpabOTKH CIab0HATrpyKEeHHBIX AeTanel u3 ctamu 45. IIpuBeanTe ero 000CHOBaHUE U ONUIIUTE
CTPYKTYpY U CBOHcTBa Aetanei. OObsICHUTE, TOYEMY YAOBIETBOPUTEIbHbIE CBOMCTBA HA M3/IEIHAX U3 JaHHON CTaM MOTYT OBITH
THIOJTy4€HBI TOJIBKO B HEOOJNBIINX CECUECHUSX.

2 17t M3TOTOBIICHHS JeTaJIeH MTaMITOB XOJIOTHOM IMTaMITOBKH BbIOpaHa ctainb POMS:

- pacmudpyHTe CoCTaB U ONpeIeNHuTe K KaKOH rpyIIe OTHOCUTCS JaHHas CTalb 10 Ha3HAYCHHIO;

- Ha3HAYbTE PEKUM TEPMHUECKOH 00pabOTKH, IPUBEANTE MOJAPOOHOE €ro 000CHOBaHKE, OOBSICHUTE BIMSHUE JIETUPOBAHUS HA
TpeBpAIICHI, TIPOUCXO/IAIINE Ha BCEX ITANaX TEPMUUECKOH 00paboTKY;

- ONUIIUTE MUKPOCTPYKTYPY U CBOHCTBA CTaJIM MOCIIE TEPMOOOPAOOTKH.

3 HaznaubTe MapKy HeprKaBerollleil cTalu AJsl U3TOTOBJICHUS JIeTalield, paboTalomux B c1aboarpecCuBHBIX cpefax (BOIHbIE




pacTBOpHI conelt u T.4.). [[puBennTe XUMUYECKU cOCTaB CTATIH, 00XOIUMYIO TEPMHUYECKYIO 00pabOTKY U MOTyYaeMyro
MHKPOCTPYKTYpy. OOBsicHUTE (DU3NUECKYIO IPUPOY KOPPO3HOHHOM YCTOWYMBOCTH MaTeprala ¥ Poib KaxJ10ro JITHPYIOLIEro
JIIeMEHTA.

4 JIns M3roTOBJIEHUS HEKOTOPBIX JleTael caMosieTa UCIOJb3YIOT ciiaB AMr:

- pacmugpyiTe COCTaB U MPUBEAUTE MEXAHUUECKUE CBOIICTBA CILIABa;

- OIIMIINTE, KAKMM 00pa30M IPOM3BOJMTCS YIPOUHEHHE CIIIaBa U O0BSICHUTE IPUPOJLY YIIPOUHEHHSI.

5 Jlaifre moapoOHYTO XapaKTEePHCTHKY JKapOIPOYHBIM KepaMUYIECKIM MaTepHaIaM: COCTaB, CBOMCTBA M yCIOBHS IPUMCHEHHS B
MAIIMHOCTPOCHUH.

Bapwuant 20.

1 Ha3HaubTe peknM TepMHUIECKOl 00pabOTKH (TeMItepaTypy 3aKaJIKi, OXJIaKAAIOIIyIo Cpely, U TEMIIEPaTypy OTITycKa) 3yOmt u3
ctamu Y 12A. OnummTe CyIHOCTS MPOMCXOAAIINX PEBPAIICHHI MUKPOCTPYKTYPY ¥ TBEPAOCTh HHCTPYMEHTA IIOCTIE TEPMUUECKOH
00paboTKH.

2 B pesyibrare TepMHUUECKOI 00pabOTKN peccopbl JOIKHEI ITOIYYUTh

BBICOKYTO YIIpyTocTb. J{is m3roToBienns BeiOpana crains 70C3A:

- pacmudpyiTe COCTaB U ONpeIeNuTe K KaKOH IpyIIe OTHOCUTCS JaHHAs CTalb

M0 HAa3HAYEHUIO;

- Ha3HAYbTE PEXKHUM TEPMUUECKON 00paOOTKH, ¥ MPUBEINTE MOAPOOHOE ero 000CHOBaHME, OOBACHNTE BIMSHNC JETHPOBAHHS Ha
TPEeBpAIeHNUs, TPOUCXOAAIINE Ha BCEX ITaNax TEPMUUECKOH 00paboTKY;

- ONUIIUTE MUKPOCTPYKTYPY U CBOMCTBA CTalIU MOCIIE TEPMOOOPAOOTKH.

3 Ha3HaubTe MapKy >KapolpouHOH CTalnM (CUIIbXPOM) JUIsl KJIAITaHOB MOIIHBIX TPAKTOPHBIX JBUIraTENIeH:

- pacmmdpyHTe COCTaB M ONPENENNTE KJIAcC CTANH 110 CTPYKTYPE;

- Ha3HAYbTE PEXKUM TEPMHUUCCKON 00pabOTKH, IPHUBEAUTE OAPOOHOE er0 0O0CHOBAHUE.

- ONUILUTE MUKPOCTPYKTYPY U OCHOBHBIE CBOMCTBA CTaH TOCIE TEPMOOOPAOOTKH.

4 Jlns mopurHeit [BUTaTenel BHyTPEHHETo CropaHus, paboratomux npu temneparype ot 200 go 250°C ucnonsiyercs crutaB AJl1:
- pacmmdpyHTe COCTaB M YKaXKUTE CIIOCO0 M3TOTOBICHHUS JeTANICH U3 TaHHOTO CIUIaBa;

- OMMLINTE PEXKUM YIPOUHSIOIIEH TePMUUIECKOH 00pabOTKH U OOBIACHUTE NPUPOAY YIPOUHEHHUSI.

5 Ilonnoneduns! (monuatuieH, BUHUILIACT). VX cBoiicTBa 1 001aCTh IPUMEHEHHSI.

Bapuanr 21.

1 Ha3HaubTe pexxuM TepMooOpabOTKH claboHarpykeHHbIX geTaneit u3 ctamu 40. IIpuBeanTe ero 000CHOBaHUE U ONUIIUTE
CTPYKTYpY M CBOMcCTBa aetaneil. OObICHUTE, IOUYEMY YAOBIECTBOPUTEIBHbBIC CBOMCTBA Ha M3/IENUSIX U3 JAHHOW CTalld MOTYT OBbITh
TIOTyYEeHBI TOJIBKO B HEOOJBIIHX CCUCHUSX.

2 JIst N3rOTOBJIEHHS MAIlTMHHBIX METYHKOB BBIOpaHa cTans POMS:

- pacmudpyiTe cocTaB U ONpeeNuTe K KaKoi rpyIme OTHOCUTCS JaHHas CTalb 0 Ha3HAYEeHHIO;

- Ha3HaUbTE PEKUM TEPMHUIECKOH 00pabOTKH, IPUBEANTE MOAPOOHOE €0 000CHOBaHKE, OOBSICHUTE BIMSHUE JIETUPOBAHUS HA
MPEBpAICHUS, MPOUCXOISIINE Ha BCEX dTarax TePMHUUECKON 00paboTKH;

- ONUIIUTE MUKPOCTPYKTYPY U CBOHCTBA CTaJIH MOCIIE TEPMOOOPAOOTKH.

3 JIst M3roTOBIEHUH BaKyyMHOM anmapaTypsl ¥ JOCTH)KEHHS MJIOTHOIO KOHTAKTa My CTEKJIOM U METAJIOM UCIOIb3yeTCs
riatuHaT H48:

- pacmmdpyHTe COCTaB U ONPENENTNTEe K KAKOH TPpyIIIe OTHOCUTCS JaHHBIH CIUIaB [0 HA3HAYCHUIO,

- ONUILUTE BIHMSHUE JIETUPYIOIIUX JIEMEHTOB Ha OCHOBHYIO XapaKTEpHCTHUKY CIIIaBa U MPUYMHBI BEIOOPA JaHHOTO COCTaBa CIIJIaBa
B CBSI3M C aHOMaJIMEH M3MEHEHUSI TEPMHUYECKOT0 KO3 (HUIIUEHTa PAaCIIUPEHNUSL.

4 I oOIIMBKHY JIETaTEFHOTO alapaTa uenonb3yroT cias BT6. IlpuBeanTe XUMHUECKHI COCTAB CIUIaBa, PEKUM yIIPOTHSIOMIEH
TepMHUYECKOH 00pabOTKH U MOTYyUEHHYIO CTPYKTYpy. ONUIINTE MPOIecchl, MpOTeKaoue Ipu TepMuueckoi oopadoTke. Kakumu
npeuMyIiecTBaMu obnangaer craB BT6 o cpasaenuto ¢ BTS?

5 IlpuBenuTe JOCTOMHCTBA U HENOCTATKHU IJIaCTMAaccC.

Bapuanr 22.

1 BeibepuTe yriaepoaucTyio CTallb Ajsl U3roToBiaeHus muil. HazHaubTe pexxuM TepMUuecKkoi 00paboTKH, OMUIIUTE CYLITHOCTD
MPOUCXOASAIMX MPEBPALEHUH, CTPYKTYpPy U CBOMCTBA HHCTPYMEHTA.

2 B pesymibTaTe TEpMHUUECKOH 00pabOTKH aBTOMOOMIIBHBIE OCH JOJDKHBI ITOJYIHTh MTOBBIIICHHYTO IPOYHOCTH IT0 BCEMY CEUEHHIO
(tBepmocts HRC ot 30 g0 35). [Insa ux usrorosneHus BeiOpana cranb 40X:

- pacu(pyiTe COCTaB U ONPENENUTE K KAKOW IPYIIe OTHOCUTCS JaHHAs CTAJb 110 Ha3HAYEHHMIO;

- Ha3HAYbTE PEXKHUM TEPMUUECKOW 00paOOTKH, ¥ MPUBEIHUTE MOAPOOHOE ero 000CHOBaHKE, OOBSCHUTE BIMSHUE JETHPOBAHHS Ha
TPEeBpAIIeHNUs, TPOUCXOAAIINE Ha BCEX ITAaNax TEPMUUECKOH 00paboTKY;

- ONUIIUTE MUKPOCTPYKTYPY U CBOMCTBA CTalIH MOCIIE TEPMOOOPAOOTKH.

3 Jlns BBIXJIOMHBIX ATPyOKOB, paboTaromux mpu Temmneparype 600°C ucnonbzyercs cranb X18H10T:

- pacmmdpyHTe COCTaB M ONPENEeNNTE KJIAcC CTANH 10 CTPYKTYPE;

- 00BACHUTE Ha3HAYECHHE BBEACHHUS JICTHPYIOMINX 3JIEMEHTOB B JAHHYIO CTallb;

- Ha3HAaYbTE PEXUM TEPMHUUECKOH 00pabOTKH, TPHUBEAUTE MOAPOOHOE €ro 0O0CHOBAHUE;

- ONMUIIUTE MUKPOCTPYKTYPY ¥ OCHOBHBIE CBOMCTBA CTAJIH IIOCIIE TEPMOOOPAOOTKH.

4 Jlns M3rOTOBIICHUS JeTallel caMmoreTa BeIOpaH ciaB B9S:

- pacmudpyiTe COCTaB U YKaXKUTE XapaKTEPHUCTUKH MEXAaHUUECKHUX CBOMCTB CILIaBa;

- OIIMIINTE PEXUM YIPOUHSIONIEH TEPMUYECKOH 00pabOTKH U 0OBSCHUTE NPUPOLY YIPOUHEHHSI.

5 IlpuBennTe KnacCH(UKANNIO TEXHHYECKOH KEPAMHUKH 10 COCTaBY M YKaXKHUTE 00J1acTh €¢ IPUMEHEHUS.

Bapuanr 23.

1 Ha3HaubTe pexxuM TepMHYECKON 00paboTKH (TeMIepaTypy 3aKallki, OXJIaKAAIoIIyIo Cpelly, U TEMIepaTypy OTITyCKa) MIMTUIEeK U3
cramu 45. ONUIIUTe CYITHOCTE MPOUCXOIAIINX ITPEBPAICHUI MUKPOCTPYKTYPY M TBEPIOCTh HHCTPYMEHTA ITOCIIE TEPMIYECKON
00paboTKy.

2 JI51s M3rOTOBJIEHHS MAIIMHHBIX METYMKOB M IUIalIeK BbIOpaHa crans P9DS:




- pacmudpyiTe COCTaB U ONpeeNuTe K KaKO! rpyIIe OTHOCUTCS JaHHas CTalb 10 Ha3HAYCHHIO;

- Ha3HAYbTE PEKUM TEPMHUECKOH 00pabOTKH, ¥ IPUBEIMUTE IOJPOOHOE €T0 000CHOBAHHE, OOBSICHUTE BIMSIHHUE JIETNPOBaHUS Ha
TIpeBpAIeHI, TIPOUCXO/IAIINE Ha BCEX ITAlaX TEPMHUECKOH 00paboTKY;

- ONUIIUTE MUKPOCTPYKTYPY U CBOHCTBA CTaJIN MOCIIE TEPMOOOPAOOTKH.

3 JIast M3roTOBIEHH AeTasel Ul TOUHBIX MEXaHH3MOB IIpHUMeHsieTcs ciiaB nHBap H36:

- pacu(pyiTe COCTaB U ONPENENHUTE K KAKOH IPyIIe OTHOCUTCS JaHHBIN CIUIAB 110 Ha3HAYEHHUIO;

- ONUIIUTE BIHMSHHUE JICTUPYIOIINX 3JIEMEHTOB Ha OCHOBHYIO XapaKTEPHUCTHKY CIUIaBa M IPUIHMHBI BEIOOpA TaHHOTO COCTaBa CIIaBa
B CBS3U C aHOMAJIMEH H3MEHEHHS TEPMUIECKOT0 KO (PUIINEHTA PACIIHPEHUSL.

4 JInst M3roToBIIEHU JIeTanel camorera BeiOpaH cras J[16:

- pacmm@pyHTe COCTaB M YKaKNUTE XapaKTEPHCTHUKH MEXaHHUECKUX CBOMCTB CIUIaBa;

- OIUIIUTE PEKUM YHPOUHSIOMIEH TepMUIECKOi 00pab0TKU B OOBSACHUTE IPHPOAY YIPOUHEHUS.

5 IIpeumy1iecTBa U HETOCTATKH KJIEEBBIX COEAMHEHUH miacTMacc. MeTo bl KOHTPOJIS.

Bapuant 24.

1 BeiOepuTe yriiepoaucTyIo CTallb Ul H3TOTOBICHNS HAITMIIBHUKOB. Ha3HaubTe pexknM TepMHIecKoi 00padOTKH, OTHIINTE
CYIIHOCTB MPOUCXOAAIINX MPEBPAILICHUH, CTPYKTYpy U CBOHCTBA HHCTPYMEHTA.

2 B pesyibrare TepMUUECKOH 00pabOTKU MPY>KUHBI JOJDKHBI HOJIYYUTh BBICOKYIO YIPYTOCTb. [lIst UX N3rOTOBIICHUS BHIOpaHa
cranb 60C2H2A

- pacmmdpyHTe COCTaB U ONPEeNUTe K KaKOH IpyIIie OTHOCUTCS JaHHas CTalb 10 Ha3HAYCHHIO;

- Ha3HAYbTE PEKUM TEPMUIECKOH 00pabOTKH, U IPUBETUTE OAPOOHOE ero 000CHOBaHUE, OOBSICHUTE BIUSHUE JIETHPOBAaHUS Ha
HPEBpAICHHS, TPOUCXO/AIIHNE Ha BCEX 3Tarax TePMUUECKON 00paboTKH;

- ONUIINTE MUKPOCTPYKTYPY ¥ CBOHCTBA CTaJIH MTOCIIE TEPMOOOPAOOTKH.

3 HaznaubTe MapKy HeprKaBeroIleil cTaly AJsl U3TOTOBJICHUS JIeTalield, paboTalomuX B cpelie YKCYCHON KUCIOTHI IPU TeMIepaType
10 40°C. IIpuBegure cocTaB CTallM, 00XOIUMYIO TEPMHUECKYIO 00pabOTKY 1 MOIy4aeMyt0 MUKPOCTPYKTYpy. OObsicHHUTE
(u3MgeCKy0 MPUPOIY KOPPO3MOHHOH YCTOWYNBOCTH MaTepHaja M POJIb KaXKI0T0 JIETHPYIOIIETO 3JIEMEHTA.

4 Jlns M3roTOBICHUS CIabOHATPYKEHHBIX JieTallel BRIOpaH crutaB AJIS:

- pacmudpyiTe COCTaB U YKaXKUTE CIIOCO0 U3TOTOBICHUS JeTalleil U3 JaHHOTO CILIaBa;

- OMUILKUTE METO/ MOBBIIEHUS MEXaHUYECKHX CBOMCTB 3TOTO CIUIaBa U 00BACHUTE NPUPOIY YIPOUHEHHUS.

5 OGocHOBaHNE TEXHUKO-KOHOMIYECKHX IIPEUMYIIECTB IIPIMEHEHH TiactMacc. OCHOBHBIE 00s1acTi HX 3P ()EKTHBHOTO
IPUMEHEHUS.

Bapwuanr 25.

1 HazHaupTe pesxuM TepMOOOpabOTKH crraboHarpyKeHHbBIX aetaieit n3 cranu 40. [Ipusenure ero 000CHOBaHHE M OIHIIIATE
CTPYKTYPY ¥ cBoWCTBa feraneil. OOBSICHUTE, TIOUEMY YIOBIETBOPUTEIBHbBIE CBOMNCTBA Ha U3ENIIX U3 TAaHHOH CTaJl MOTYT OBITh
MOJTy4€eHBI B cedeHun He Oomnee 15X15?

2 JIyis M3TOTOBIICHHS JeTaJCH MTaMITOB XOJIOHOM IMTaMITOBKH BbIOpaHa ctanb POMS:

- pacmm@pyHTe COCTaB U ONPEeNNTe K KaKOH TpyTIIe OTHOCHTCS JaHHas CTalb 10 Ha3HAYEHHIO;

- Ha3HA4YbTE PEXKUM TEPMHUUCCKOH 00pabOTKH, IPHBEAUTE OAPOOHOE ero 0O00CHOBaHUE, OOBSICHUTE BIMSIHUE JIETUPOBAHUS HA
HpeBpaleHus, TPOUCXOAAIINE Ha

BCEX dTaIax TePMUYECKOW 00pPaOOTKH;

- ONUIIUTE MUKPOCTPYKTYPY U CBOHCTBA CTaJIM MOCIIE TEPMOOOPAOOTKH.

3 I M3rOTOBIIEHUS AeTanell MONIMUITHIKOB KaueHust BeiOpana ctansllIX15CT

- pacum(pyiTe COCTaB U ONPENENNUTE K KAKOW IPYIIIe OTHOCUTCS JaHHAS CTAJb 110 Ha3HAYEHHUIO;

- Ha3HAYbTE PEXKHUM TEPMUUECKOH 00pabOTKH, TIPHBEANTE TOAPOOHOE ero 000CHOBaHNE, OOBSICHUTE BIISHUE JIETHPOBAHMS Ha
IpeBpalIeHus], TPOUCXOAAIINE Ha BCEX ITaax TePMUUECKOH 00paboTKY;

- ONUILIUTE MUKPOCTPYKTYPY U CBOMCTBA CTallM MOC]IE TEPMOOOPAOOTKH.

4 JInst M3roTOBJICHUSI Cl1a0OHATPYKEHHBIX JieTanell Beiopan cruiaB AJIS:

- pacmmdpyHTe COCTaB U YKAXKUTE XapaKTEPHCTUKH MEXaHUUECKHUX CBOMCTB JAaHHOTO CIUIABa;

- YKaXKHTe CIOCO0 U3rOTOBIEHHUs eTanell u3 JaHHOTO CILIaBa.

5 T'azoHamnonHeHHbIe 1acTMacchl. ONMUIINTE CIIOCOOBI MX N3TOTOBIICHUS M 007IaCTh IIPUMEHEHHSI.

Bapuanr 26.

1 Ha3naubTe pexxuM TepMudecKoi 00paboTku At peccop u3 cranu 70 u mpuBeguTe ero ooocHoBanue. OMUIINTE CYIIHOCTh
MPOUCXOISLIMX MPU TEPMHUUYECKONH 00paboTKe MpeBpaleHHH, MUKPOCTPYKTYpY U CBOICTBA.

2 B pe3ynbTaTe TEpMHUECKOH 00pabOTKH MIECTEPHH JOIDKHBI TIOJyYUTh TBEPABIH N3HOCOYCTOWYNBHBII TOBEPXHOCTHBIN CIOH IPH
BsI3KOH cepaieBrHe. [l ux u3roropneHus Beiopana cramb 30XIT:

- pacmugpyiTe cocTaB U ONpeeNuTe K KaKOi rpyIie OTHOCUTCS JaHHas CTalb 10 Ha3HAYEeHHIO;

- Ha3HaYbTE PEKUM TEPMHIECKOH 00pabOTKH, M XUMHUKO-TEPMUUECKOIT 00pabOTKN IIPpUBEAUTE TOAPOOHOE €ro 000CHOBaHHUE,
OOBSCHHTE BINSHAC JETHPOBAHIS Ha MPEBPAIICHIS, IIPOMCXOIAIINE Ha BCEX ITANaxX TePMHUIECKONH 00paboTKH;

- ONUIIUTE MUKPOCTPYKTYPY U CBOMCTBA CTaJIH MOCIIE TEPMOOOPAOOTKH.

3 JInst M3roTOBJICHUS KaTMOpOB BhIOpaHa craib 9X18:

- pacmm@pyHTe COCTaB M OIPEeNNTe K KaKOH TpyIIe OTHOCHTCS JaHHas CTalb 10 Ha3HAYCHHIO;

- Ha3HAYbTE PEXKHUM TEPMUUCCKOH 00pabOTKH, IPHBEANTE TOAPOOHOE ero 000CHOBaHNE, OOBSICHUTE BIHSHUE JISTHPOBAHUS HA
IpeBpaleHus], TPOUCXOAAIINE Ha BCEX dTarax TepPMUUECKOH 00paboTKy;

- OIMIINTE MUKPOCTPYKTYPY M CBOMCTBA CTAJIM MOCJIE TEPMOOOPaOOTKH.

4 JIns M3roTOBJICHUSI JieTajell camolieTa BeIOpaH crutaB B96:

- pacmudpyHTe COCTaB CIUIaBa U YKaXKUTE XapaKTePUCTUKN MEXaHUIECKUX CBOUCTB CIIIaBa;

- ONUILHUTE PEKUM YIPOUHSIOIIEH TepMUudecKkoil 00paboTKU U 0OBACHUTE IPHPOAY YIPOUHEHHUSL.

5 JlpeBecHbIe MaTepHaibl. YKaKUTE HX CBOICTBA, JOCTOMHCTBA U HETOCTATKH, a TAKXKe 00TaCTH NPUMEHEHHUS.

Bapuanr 27.

1 Ha3zHnaubTe peskuM TepMUUECKOi 00paboTKH (TeMIlepaTypy 3aKalkH, OXJIKIAIOIIYI0 Cpeay, U TEMIIEPaTypy OTIYCKa) METYNKOB




ctamu Y 8. OnummuTe CyIHOCTh POHCXOAAIINX PEBPAIIEHUI MUKPOCTPYKTYPY U TBEPAOCTh HHCTPYMEHTA IIOCTIE TEPMUUECKOH
00paboTKH.

2 B pesyibTaTe TEpMHUUECKOH 00pabOTKH PeaKTHBHBIC TATH ODKHBI MOIYYUTh TOBBIIICHHYIO IIPOYHOCTD TI0 BCEMY CEUCHHIO
(tBepmocts HRC ot 28 10 35). JIns ux usrorosneHus Beiopana cranb 30XTCHA:

- pacmudpyiTe cocTaB U ONpeeNuTe K KaKOi rpyIie OTHOCUTCS JaHHas CTalb 10 Ha3HAYEeHHIO;

- Ha3HAUbTE PEKUM TEPMHIECKOH 00pabOTKH, ¥ IPUBEIUTE ITOJPOOHOE €0 000CHOBAHHE, OOBSICHUTE BIMSIHHUE JIETUPOBAHUS Ha
MPEBpAICHUS, MPOUCXOISIINE Ha BCeX dTarax TePMHUUECKON 00pabOTKH;

- ONUIIUTE MUKPOCTPYKTYPY U CBOHCTBA CTaJIH MOCIIE TEPMOOOPAOOTKH.

3 Jlnst HarpeBaTeNbHbIX JJICMEHTOB CONPOTUBIICHHS BEIOPAH CIUIAaB HUXPOM:

- pacmm@pyHTe COCTaB M YKaXKUTE K KaKoi IPYIIIIe IT0 Ha3HAYEHWIO OTHOCUTCS JaHHBIH CIIaB M KaKkue TpeOOBaHMS
HPEeIBSBISIOTCS K CIIaBaM TOTO THIIA,

- yKaXKHTe TeMIlepaTypHbIC TPaHUIIbI IPUMEHSIEMOCTH CIIIaBa.

4 JInst u3roToBIeHMs ieTaiiel BbIOpaH crutap AJI2:

- pacmm@pyHTe COCTaB M YKaXKUTE CIIOCO0 M3TOTOBICHHUS JeTaJICH U3 TaHHOTO CIUIaBa;

- ONUIIUTE METOJ MOBBIIICHUS MEXaHUYECKHUX CBOMCTB 3TOTO CIIaBa H OOBACHUTE CYIIHOCTH TOTO SIBICHHS.

5 CnoucTble IIaCTUKH. YKaKUTE UX COCTaB, CBOHCTBA, CIIOCO0 M3rOTOBJICHUS ¥ 00JIACTH IIPUMEHEHHSI.

BapuanT 28.

1 Ha3HaubTe pexxnM TepMHUIecKoi 00paboTKH mTaMIIoB U3 cTainy Y 11 u npusenute ero obocHoBanne. ONUIIUTE CYITHOCT
MPOUCXOASIINX IPH TEPMUUECKOH 00pabOTKe MpeBpalieHnil, MUKPOCTPYKTYpY U cBoiicTBa. OOBSICHUTE, TIOUEMY U3 IaHHOH cTanu
M3TOTABIINBAIOT MITAMIIBI HEOOJIBIIOIO CEUCHHMSI.

2 B pe3ymnbTaTe TEpMHUUECKOH 00pabOTKH MOITYOCH TOJDKHBI MTOTYYNTH MOBBIICHHYIO IIPOYHOCTH M0 BCEMY CEUCHHUIO (TBEPIOCTh
HRC ot 28 no 35). dns ux uzroroenenus Beiopana ctans 40XHMA:

- pacu(pyiTe COCTaB U ONPENENHUTE K KAKOW IPYIIE OTHOCUTCS JaHHAs CTAJb 110 Ha3HAYEHHMIO;

- Ha3HAYbTE PEXKHUM TEPMUUECKON 00padOTKH, ¥ MPUBEIHUTE MOAPOOHOE ero 000CHOBaHME, OOBSCHNTE BIMSHNC JETHPOBAHHS Ha
TPEeBpAIIeHNUs, TPOUCXOAAIINE Ha BCEX ITANaxX TEPMUUECKOH 00paboTKY;

- ONUIIUTE MUKPOCTPYKTYPY U CBOMCTBA CTalIH MOCIIE TEPMOOOPAOOTKH.

3 Jlnst oOIIMBKY CKOPOCTHBIX CAMOJIETOB ITPUMEHSIIOTCS CILIABBI HA OCHOBE THUTAHA!

- 000CHY#Te IPUYNHBI TPUMEHEHHUS 3THX CIUIABOB, B3aMEH aTIOMHHHCBEIX;

- IPUBEIHUTE IPUMEPHI TUTAHOBBIX CIJIABOB M CPABHUTE UX MEXAHHUECKUE XaPAKTEPUCTUKH C XapaKTEPUCTHKAMH ATFOMHHUEBBIX
crutaBoB npu Temrnepatype oT 200 go S00°C.

4 Jlns1 I3rOTOBIICHUS JieTallel IyTeM ITyOOKOH BBITSHKKH MpUMEHsIeTCs T1aTyHb JI160:

- pacmmdpyHTe COCTaB U ONHIINTE CTPYKTYPY CIIIABa,;

- Ha3HAYbTE PEKUM TePMOOOPaOOTKH, TPUMEHAEMON MEXy OTJETbHBIMH ONIEPALUSIMH BBITSKKH U 00OCHYHTE €ro BHIOOD;

- ONUILUTE MEXaHUYECKUE CBOMCTBA ATOTO CILIABA.

5 OnmmuTe OCHOBHBIC CBOMCTBA KEPAMUKH M 00JIaCTh IIPAMEHEHHS.

Bapuanr 29.

1 TpebOyercst MPOU3BECTH MOBEPXHOCTHOE YIIPOYHEHUE M3/ENUH 13 cTanu 15. HazHaubTe peskKUM TepMUYECKON U XUMHKO-
TepMHYECKOH 00paOOTKH, ONUIINTE €€ TEXHOJIOTHIO, IPOUCXO/IAIINE B CTAIIN NIPEBPAILCHNUS, CTPYKTYPY B CBOMCTBA OBEPXHOCTH H
CEepAIICBUHBI.

2 I MX U3TOTOBJIEHUS MATPHII ropsAYeil ITaMIOBKY BeIOpaHa ctanb SXHM:

- pacum(pyiTe COCTaB U ONPENENNUTE K KAKOW IPYIIIe OTHOCUTCS JaHHAS CTAJb 110 Ha3HAYEHHUIO;

- Ha3HAYbTE PEXKHUM TEPMUUECKOH 00pabOTKH, TIPHBEANTE TOAPOOHOE ero 000CHOBaHNE, OOBSICHUTE BIISHUE JIETHPOBAHMS Ha
IpeBpalIeHus], TPOUCXOAAIINE Ha BCEX ITaax TePMUUECKOH 00paboTKY;

- ONUILIUTE MUKPOCTPYKTYPY U CBOMCTBA CTallM MOC]IE TEPMOOOPAOOTKH.

3 JI7st M3roTOBJICHHSI IOCTOSIHHBIX MarHUTOB cedeHneM 50X50 BeiOpan crmaB EX9K15:

- pacmmdpyHTe COCTaB U YKaXKUTe K KaKoif IPyIIIe OTHOCUTCS NAHHBIN CIUIAB IT0 Ha3HAYEHHIO;

- Ha3HAYbTE PEXKUM TEPMUIECKOH 00pabOTKH, MPUBEANUTE MOIPOOHOE er0 0OOCHOBAHNE,

- YKa)KHTe, MOYEMY B JaHHOM CITydae HEllb3sl IPUMEHATH YIIIEPOJUCTYIO cTanb Y 12.

4 YKaXuTe cCOCTaB, CBOMCTBA M CIIOCOO M3TOTOBJICHUS PEXKYIIEro HHCTPYMEHTA U3 METAJUIOKePaMHYECKIUX TBEP/BIX CIUIABOB, a
TaKKe UX MPEeHMYIIEeCTBA M HEJOCTATKH 10 CPABHEHUIO C METAJUINIECKIMHU.

5 OnuimTe aHTU(QPUKLIHOHHbIE TOJINMEPHBIE IIOKPBITUS, UX CBOWCTBA, CIIOCO0 HAHECEHHUS U yCIIOBUS pUMeHeHus. Kakumu
MOKAa3aTesIMH OLICHUBAIOT aHTU(QPHKIINOHHEIC CBOWCTBA?

Bapuanr 30.

1 Ha3zHnaubTe pesxuM TepMUUecKoi 00pabOoTKH Ui peccop U3 CTaiu 65 U mpuBeAuTe ero 0oocHoBaHue. OMUIINTE CYIIHOCTD
HPOMCXOSIINX TIPU TepMUUECKOH 00paboTKe NpeBpalleHnil, MUKPOCTPYKTYPY M CBOHCTBA.

2 171t M3TOTOBIICHHUS MATPHI] IITAMITOB XOJIOTHOH ITaMITOBKH BhIOpaHa cTaib X 12d:

- pacmudpyHTe COCTaB U ONpeIeNHuTe K KaKoi rpyIIe OTHOCUTCS JaHHas CTalb 10 Ha3HAYCHHIO;

- Ha3HAYbTE PEKUM TEPMHUECKOH 00pabOTKH, ¥ IPUBEMUTE MTOJPOOHOE €0 000CHOBAHHE, OOBSICHUTE BIMSIHHUE JIETNPOBaHUS Ha
TpeBpAaIICHIS, TIPOUCXO/IAIINE Ha BCEX ITAlaX TEPMUUECKOH 00paboTKY;

- ONUIIUTE MUKPOCTPYKTYPY U CBOHCTBA CTaJIM MOCIIE TEPMOOOPAOOTKH.

3 [ns peraneit, paboTaromux B cnabbIx arpecCUBHBIX cpeax npumenseTcs ctanb 30X13:

- pacum(pyiTe COCTAB U ONPEASIUTE TPYIILY CTalH 110 Ha3HAYCHHIO;

- 00BACHHUTE MIPUYNHEI BBEICHUS JICTHPYIOIINX 3JIEMEHTOB B 3Ty CTaJb;

- Ha3HA4YbTE U 0OOCHYHTE PEXKUM TePMUIECKOIl 00pabOTKU U ONMIINUTE MOTyYaeMy MUKPOCTPYKTYPY.

4 OnumuTe MeTanIokepaMuueckre TBepable ciasbl TK: ykaxkuTe UX cocTaB CBOMCTBa U 00/1aCTh IPUMEHEHHS.

5 YkaxuTe OCHOBHBIE OCOOCHHOCTH ITAaCTMAcC, KaK KOHCTPYKIIHOHHOTO MaTepralla i peKOMEH/IAINH 110 UX HCIOIB30BaHHIO.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TEeCTOB U T.l'[.)

Texymmii KOHTPOJIb Pe3yIbTaTOB OCBOCHUS Y [ B COOTBETCTBUU C pabodel MporpaMMOi U KaleHAapHO-TEMATHIECKUM TIIAHOM
HPOUCXOIMT MPH HCHONB30BaHUHU CIEIYIOIUX 00A3aTeIbHBIX (POPM KOHTPOJS:

1). BEIOJTHEHUE ¥ 3aIUTa JTa00PaTOPHEIX pabOoT B BUJIE YCTHOTO OMpOca IO KOHTPOIBEHBIM BOIIPOCaM;

2). BEINIOJTHEHNE JOMAIIHUX 3aJaHNi «AHAIN3 JrarpaMM M IOCTPOCHUE KPUBBIX OXJIaXICHU» U "BeI0op pexxnma TepMUdecKoit
00paboTKK" MO BapuaHTaM.

[MpomexyTounas aTTecTarys o Y [ oCyIIecTBIsSIETCS MOCPEICTBOM MPOBEICHUS

B opme au¢hepeHIIPOBAaHHOTO 3a4€Ta, KOTOPBI MOXKET MPOBOAUTCS B yCTHOU (popMe 1o OmiieTaM, BKITFOUAIOIINM
TEOPETHYECKHUE U MPAKTHYCCKUE BOIPOCHI, OXBATHIBAIOIIIE Bce pa3eibl Y [, Wik B TECTOBOM (hOpME MO TECTOBBIM 3aIaHHSM B
cpene LMS Canvas. TecTsl 1151 3a4eTa reHepupytotcst cuctemoit LMS Canvas u3 6aHKa TECTOBBIX BOIIPOCOB M 33JIaHUH.
Hwxe npencrasien obpasen omera st TuPepeHIIIpOBaHHOTO 3aUeTa.

MUHHCTEPCTBO HAYKH U BBICIIEro o0pa3oBanus Poccuiickoit denepanuun

(enepampHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHIE BBICIIIET0 00pa30BaHHs

«HanmoHaneHBIH HCCIeN0BaTENbCKIA TeEXHOMOTHIecKuil yHuBepcuteT « MUCuCy»

HOBOTPOULIKUI ®UITUAT

Kadenpa MeTamumypriudeckux TEXHOJIOTHA U 000y TOBaHHS

BUWIIET ms ANOGDOEPEHIIMPOBAHHOI'O 3AUETA Ne 0

JucunmuinHa: «MaTtepuaoBeeHUe U TEXHOJIOTHSI KOHCTPYKIMOHHBIX MaTEepUAIOB)»

Kypc/cecens: 3 kypc / 3UMHsIA ceccust

Hampasnenwne: 15.03.02 «TexHOMOrH9IecKie MAIIMHBI H 000PYIOBAHHIE)

®dopma 00ydeHus: 3a09Has

®dopma NpoBeACHUS: YCTHas

1. Kimaccnguxamus BUIOB TEPMHUYECKOH 00pabOTKH. YKaXUTE OCHOBHBIC BH/IBI TEPMHUYECKUX 00pabOTOK CTalH, el 00paboTOK.
2.Kak pa3nu4arorcst CTaiy Mo CKIIOHHOCTH K POCTY ayCTEHHTHOTO 3epHa MPH BBICOKHX TeMmeparypax? Kak BiuseT nerupoBanue Ha
pasMep ayCTeHUTHOro 3epHa?

3.Kakumu cBoiicTBamu obanaroT Ti u ero crutaBbi? Kakumu Metogamu ynpodHsioT Ti crutapi?

CocTaBHII: IOLICHT, K.T.H. E.B. Xenun

3aB. kadpenpoit MTuO A.H. lllanosasos

5.4. MeToauka OLIeHKH 0CBOCHHS AUCHMILIMHBI (Moay.1s, npakTuku. HAP)

1). Kpurepnu OIieHKH 3aIUTHI OTYETOB M0 J1a00paTOPHBIM paboTaM

«3a4TEHOY - BBINOIHEHBI BCE 3a/JaHus J1aOOPAaTOPHON PabOTHI, CTYICHT OTBETHII Ha BCE KOHTPOJIBHBIE BOIPOCHI

«HE 3a4TEHO) - CTYJICHT HE BHIITOJIHII MJIH BHIIIOIHIII HEMPABIIIEHO 3a/JaHUs 1a00paTOpHOI paboTHI, CTYACHT OTBETHII Ha
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMH HJIM HE OTBETIII HA KOHTPOJIBHBIE BOIIPOCHI.

2). Kputepuu olieHKH JOMAIIHUX 3a/1aHul

«32YTEHOY - BHIITOJIHEHBI BCE MMyHKTHI IOMAITHETO 33]JaHUSI B COOTBETCTBUH C BAPUAHTOM

«HE 324TEHOY - CTYJICHT HE BBIMOIHIUI WM BBITOIHIII HETIPABUIHHO OJTUH MIM HECKOJIBKO IyHKTOB IOMAIITHET0 3aJaHus, THO0
BapUaHT 3aJJaHUs HE COOTBETCTBYET BHIIAHHOMY

3). Kpurepun onenku nudhepeHnnpoBaHHOTO 3a4eTa B yCTHOU Gopme:

«OTAMYHOY - CTYNIEHT JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHUS, BIaleeT TEPMUHOIOTHEH, IeNaeT apryMEeHTHPOBaHHbIE
BBIBOJIBI U 00OOIICHNUS, IPUBOIUT IPUMEPBI, TIOKa3bIBAECT CBOOOIHOE BIIaACHHE MOHOJIOTHYECKOH PEYBI0 H CIIOCOOHOCTH OBICTPO
pearnpoBaTthb Ha YTOYHAIOIIUEC BOIIPOCHI.

«XopowIo» - CTyIeHT JEMOHCTPUPYET IPOUHBIE TEOPETUYECKUE 3HAHUS, BIaIeeT TEPMUHOIOIUEH, JeIaeT apryMEHTUPOBAHHBIE
BBIBOJIBI U 00OOILCHHUS, TPUBOIUT MPUMEPBL, HO IIPU STOM JeaeT HeCyIIeCTBEHHbIC OIIUOKU, KOTOPBIE OBICTPO UCIIPABIISCT
CaMOCTOATECIIBHO WA ITPU HE3HAYUTEIBHON KOPPEKIHHU ITPEIIOaAaBaTCICM.

«Y IOBIETBOPUTETHHOY» - CTYAEHT IEMOHCTPHUPYET HEITyOOKHE TEOPEeTHIECKIE 3HAHUS, TIPOSBIIsET ciabo copMHupoBaHHEIE
HaBBIKW aHAJIM3a SIBJICHUH U IponeccoB, HEAOCTATOYHOC YMCHHUEC A€IaTh apryMEHTUPOBAHHBIC BBIBOJABI U MTPUBOAUTL MTPUMEPHI,
MIOKAa3bIBACT HE TOCTATOYHO CBOOOHOE BIIAJICHUE TEPMHUHOJIOTHEH, JIOTHYHOCTBIO 1 ITOCICIOBATEIBHOCTHIO H3JIOKCHUS, JACTaeT
OIHI/I6KI/I, KOTOPBIC MOKET UCIIPABUTD TOJIBKO ITPU KOPPCKIHUU NNPCTIOAABATCIICM.

«HeynoBneTBopuTEabHO» - CTYIEHT AEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IIPEIMETA, HE yMeEeT JeaaTh
apryMEHTHPOBAHHBIC BHIBOJBI U IPUBOAUTH IPUMEPHI, HE BIIA/ICCT TEPMUHOJIOTUCH, MPOSIBISICT OTCYTCTBHE JIOTUYHOCTH U
IOCJICAOBATCIIBHOCTBIO U3JIOXKCHU A, ACIaCT OH_H/I6KI/I, KOTOPBIC HEC MOXET UCIIPABUTDL JAXKE IMPU KOPPEKIHU ITPEIIOAaBaATCICM.

4). Kpurepuu onenku audhepeHIMpoBaHHOro 3a4eTa B (hopMe KOMIBIOTEPHOTO TECTUPOBAHUS:

«OtnuaHOY - Moyuenue 6onee 90 % 0aJUIOB 10 TECTy NPH BHINOIHEHHHN TECTa 33 PErIaMEHTHPOBAHHOE BPEMsI

«Xoporio» - monmydenue ot 75 10 90 % 6aIoB 10 TECTY MPH BHITIOJIHEHHU TECTA 32 PETJIAMSHTHPOBAHHOE BPEMSI

«Y IOBIETBOPUTETBHOY - MoTydeHue ot 50 10 75 % 6ansoB 1o TeCTy MPH BBIIOTHEHHH TECTA 3a PErJIaMEHTHPOBAaHHOE BpEMs
«HeynosnerBoputensHO» - nodydeHne Menee 50 % 0annoBs Mo Tecty

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa




ABTOpBI, COCTaBUTENHU 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec

JI1.1 |Bparxosckuii E.B., Marepuanosenenue u Hosorpourk: HO HUTY "MUCuC",
[TeBuenko E.A. TEXHOJIOTHsI KOHCTPYKIIHOHHBIX 2016, http://elibrary.misis.ru/action.php?
MaTepHalioB: YueOHoOe kt path_info=ktcore.SecViewPlugin.actio
nocobue ns.document&fDocumentld=12128

6.1.2. lono/IHUTe/ILHAS TUTEPATypa

ABTOpI:I, COCTaBUTCIIN 3armaBue bubauoreka I/IS,Z[aTeIILCTBO, romg, 3J1. aapec

JI2.1 |Komnecos C.H. MarepuanoBeneHue u M.: Breicu. mik., 2004,
TEXHOJIOTHS KOHCTPYKITUOHHBIX
MaTepHuaoB: YueOHUK

JI2.2 | I'.IL.®erucos u ap Marepuanosenenue u M.: Onuxkc, 2009,
TEXHOJIOTHsI METaJIJIOB!
VYuebHuk

6.1.3. Meroauyeckue pa3padoTku

ABTODBI, COCTaBUTENIN 3arnaBue Bubanoreka M3parenscTBo, roxa, 311. axpec
JI3.1 | E.B. BpaTkoBckuii, Marepuanosenenue: H® HUTY «MUCuCx», 2014,
B.H. Jopom JlaGopaTopHbIil MPaKTHKYM http://elibrary.misis.ru/view.php?
fDocumentld=10547
JI3.2 | E.B. BpaTkoBckuii, MarepuarnoBeneHue u H® HUTY "MUCuC", 2017,
E.A. lleBuenko TEXHOJIOTHS KOHCTPYKIIMOHHBIX http://elibrary.misis.ru/view.php?
MaTepHuaioB: MeToauuecKue fDocumentld=12127
ykazanwus 1o /3
JI3.3 | E.B. bpaTkoBckuii, MarepuanoseneHue: H® HUTY "MUCuC", 2017,
E.A. lleBuenko MeTtoandeckue ykazaHusl ISt http://elibrary.misis.ru/view.php?
13 fDocumentld=12130
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKANHOHHOW ceTH « AHTEpHET»
31 | Caiitr HO HUTY "MUCuC" www.nf.misis.ru
52 |H2B HUTY "MUCuC" www.elibrary.misis.ru
33 | Poccuiickas HayuHas 37eKTpOHHAs OMOIHOTEKA www.elibrary.ru

6.3 IlepeueHb MporpaMMHOro odecneyeHus

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX

8. METOANYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCA

OcBoeHNe TUCIUIUINHEI TIpe/IoiaracT Kak IIpoBeIeHNE TPAIUIIMOHHBIX ayIUTOPHBIX 3aHATHI, TaK U paboTy B AJIEKTPOHHOH
uH(popmarmorHo-o6paszoBarensHoi cpene HUTY «MUCuC» (3MOC), 9acTbio KOTOPOH HENOCPEICTBEHHO IPETHA3HAYCHHON JUIs
OCYyILECTBIIEHHs1 00pa30BaTEILHOrO MpoLecca sBIseTcs: DIeKTPOHHBII 00pazoBarenbHblil pecypc LMS Canvas.

PexoMeHmanuy 1o yCcrenrHoMy 0OCBOSHHUIO Kypca B TPaIUuIIMOHHOH (hopMme.

Jln1s1 yCTIenHOro yCBOCHUS TEOPETHIECKOTr0 MaTepraia HeoOX0IMMO PEry IsIpHO ITOCEIaTh JICKIINH, IePEIUTHIBATE JICKIIMOHHBIHA
MaTepHall, 3HAYUTENbHOE BHUMAHHUE YICIATh CAMOCTOSATEIbHOMY U3YyUEHHIO JUCHUILINHBL.

Hucrumnmza «MaTepuanaoBeieHHe 1 TEXHOIOTHSI KOHCTPYKIMOHHBIX MaTEpPHUaioB» U3y4aeTcsl B OCEHHEM CeMeCTpe Ha 3-M Kypce.

ITporpaMMa TUCIMIUTMHBI BKIIOYAET JCKIIMOHHBIC, Ta0OpaTOpHBIC M MPAKTUICCKUE 3aHATHS, & TAK)KE BHITIOTHEHHE ABYX JOMAITHHX
3aIaHNMN.

BapuaHThl JOMaIIHUX 3aJaHUI BBIAAIOTCS HA YCTAaHOBOYHOM OCEHHEN ceccu (5-i ceMecTp), CpOK CIavd Ha MPOBEPKY — 3a 2
HEJIENU JT0 SK3aMEHAIIMOHHOMN (3UMHEH) CeCCHH.

KoHcynbranuu mo BompocaM, CBSI3aHHBIM C BHIMTOIHEHUEM JTOMAITHUX 33IaHUH, IPOBOJIATCS 110 COTIIACOBAHHIO C TIPETOIaBaTeNeM,
BEIYIIUM TUCIUIUIMHY, B COOTBETCTBUH C pacrnucaHieM. [[0Ar0TOBKA K BBHIIIOIHCHUIO JOMAIIHUX 3aJaHUi 3aKIF0YaeTCs B
W3yYCHHH COOTBETCTBYIOIIHX METOJMYECKUX YKa3aHHI M CTaHAAPTOB 10 o opMiIeHHIO padoT. OhopMIIEHHOE B COOTBETCTBHHU CO
CTaHAapTaMH JOMAITHee 3aJaHue caeTcs Ha Kadenpy MeTalurypruaecKix TeXHOJIOTHH 1 00opynoBaHus. Pabora cunTaercs
BBITIOJTHEHHOH, €CJIM OHA 3aYTeHa MperoiaBaTeNeM, By M 3aHATHSL.

JlaGopaTopHBIe pabOTHl OTINYAIOTCS 3HAYNTEIFHBIMA 3aTPaTaMy BPEMEHH, KPOME TOT0, TS X ITOJTHOIIEHHOTO BEIITOTHEHHUS
TpebyeTcs yuacTue B Hell HECKOIBKHX CTYAEHTOB MO/ PyKOBOACTBOM HpenogaBaTelst win 1adopaHTa. B cBs3u ¢ aTuM, npu
TUIAaHUPOBAHUM CBOEH yueOHOM paboThl BaM ClIeAyeT YUUTHIBATh, YTO MPOIYCK JA00PaTOPHOTO 3aHSATHS CBSI3aH CO CIOXKHOCTAMH UX
BBIMIONHEHNUS. [10ATOTOBKA K BBITTOITHEHHIO JTa00PaTOPHOH PabOTHI 3aKITI0YAETCS B COCTABICHIH TEOPETUUECKOTO BBEACHHS K




nabopaTopHoit pabote. [locne BeimoaHeHHs 1a00paTOpHO paboTh! odopmisiercs oTueT. PaboTa cunTaercs MOIHOCTHIO 3aYTEHHON
HocJIe e 3allUThI. 3alTa Ja00paTOPHBIX PadoT IIPOBOJUTCS Ha JIAOOPaTOPHBIX 3aHATHSIX.

YdacTue B IPaKTUYIECKHX 3aHATHAX TPeOyeT OT CTYAEHTOB BBICOKOI CTENIEHN CaMOCTOSITEIbHOCTH U CIIOCOOCTBYET Oolee
rIIyOOKOMY OCBOGHHUIO TEOPETHUECKHX ITOJIOKEHHH U UX IPAKTHYECKOTO HCIIOIb30BaAHMS.

[Toarororka k I[I/I(l)q)epeHI.II/IPOBaHHOMy 3a4€Ty IO JUCHUIITIMHE 3aKIH0YACTCA B UI3YyYCHUU TCOPETHUICCKOI 0 MaTcpuasia 1o
KOHCIICKTaM J'[eKI.IPII:I, HCTOYHHKAM OCHOBHOH W JOIOJHHUTCIHHON JIATCPATyphI.

PexoMeHanuy o 0CBOSHHUIO AUCIUILTHHEI B TUCTAaHIIMOHHON (hopMe TOCPECTBOM IEKTPOHHOH HH()OPMAIIIOHHO-
obpasoBarenbroi cpeapl HUTY «MHUCuC» (3UOC), 4acThio KOTOPOH HENOCPEACTBEHHO MPEIHA3HAYCHHOMN ISl OCYINECTBICHHUS
00pa3oBaTebHOrO MpoIiecca ABIIETCS DISKTPOHHBIN 00pa3zoBaTebHbIN pecypc LMS Canvas.

LMS Canvas ncrnons3yercs IpenMyIIeCTBEHHO UI aCHHXPOHHOTO B3aNMOJCHCTBHS MEXIY YIaCTHUKaMHU 00pa30BaTeIbHOTO
npolecca NoCpeCcTBOM ceTH «HTepHeT».

Yt008! 3¢PpeKTHBHO HCHIONB30BaTh BO3MOkHOCTH LMS Canvas, a COOTBETCTBEHHO U yCIIEIIHO OCBOUTH AUCLHUILINHY, HYKHO:

1) 3aperucTpupoBaThCs Ha Kypce, VIS Yero CIeayeT IEepeiTH 110 CChUIKE, BBIIaBaeMOi COTPYIHUKAMH JeKaHATa HITH
npenojasareneM. JIOTHH U aponib AT PETUCTPaLliK U paboTe C KypcoM COBIAaeT ¢ JIOTHHOM U ITapojieM OT IMYHOrO KaOHHeTa
HUTY MUCuC,;

2)B pyOprKke «B Hagan0» 03HAKOMHTBCA C COIEpKaHNEM Kypca, BOIIPOCAMH JIUISI CAMOCTOSTEIBHOM ITOJTOTOBKH, YCIOBHAMHU
JIOIyCKa K aTTecTaIuu, (POpMOH IIPOMEXYTOUHOI aTTEeCTAINH (3a4eT/3K3aMeH), KPUTEPUSIMU OIIEHUBAHUS | 1P.;

3)B pyOpuke « Moy, 3aX0/sl B COOTBETCTBYIOIINE Pa3Ielbl H3yuaTh ydeOHbIe MaTepHalbl, pa3MelleHHbIe IpenoaaBareneM. B
T.4. NI0JIb30BAThCS IUTEPATYPOIl, PEKOMEHAOBAHHON NpenogaBaTeNeM, IEPEXOS M0 CCHUTKAM;

4)B pyOpuke «brbIHOTEKa» BO3MOXKHO ITOIOMPATH IS BRIITOTHEHMS MMCBMEHHBIX Pa0oT (KOHTPOJIFHEIE, IOMAIITHAE PA0OTEHI,
KypCOBBIE PabOTHI/IIPOEKTHI) IUTEPaTypy, pasmemernyo B ObC HUTY «MUCucC;

5)B pyOpuKe «3aJaHus Hy>KHO 03HAKOMHUTBCS C COZICP>KaHUEM 3a/IaHusl K IIMCBMEHHON paboTe, CPOKaMH ClauH, KpUTCPHIMHU
OLICHKU. B ycTaHOBJIEHHBIE CPOKH BHIITOIHUTH PabOTy(BI), MOATPY3HUTH 311ECh JKe IS MPoBepKH. Ecii paboTa comepKUT pHCYHKH,
(hopMyIIBI, TO C IETBI0 COXPaHEeHUs (JOPMAaTHPOBAHMUS ¢ HyKHO HOArpyxats B pdf ¢popmare.

Pabora, moarpy»xaemas At IPOBEPKH, TOJKHA:

- coiepKaTh BCE CTPYKTYPHBIE DNIEMEHTHI: TUTYJIbHBIN JIUCT, BBEIEHUE, OCHOBHYIO 4acCTb, 3aKJIIOYEHHE, CIIUCOK HCTOYHUKOB,
TPHIIOKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O()OpMIIEHA B COOTBETCTBUH C TPEOOBAHUSAMHU.

I[IpenopaBateib B TEYEHHE YCTAHOBICHHOIO CpOKa (He OoJiee JecsITH JHEH) mpoBepsieT paboTy M pa3MelaeT B KOMMEHTapHsX K
3aJJaHUIO PEIeH3NI0. B Hell OH yKa3pIBaeT Kak IOJIOKUTEIBHBIE CTOPOHBI paOOTHI, Tak 3aMe4aHM. [Ipy HaIWIuu B perieH3un
3aMedYaHuil 1 peKOMEHAINi, Hy’KHO BHECTH IIONPABKU B pabOTy, HOATPY3UTH €€ 3aHOBO IS IIOBTOPHOH MpoBepkH. [Ipu sToM
Ba)KHO CIEAUTH 32 CPOKAMHU, B TEUEHHE KOTOPBIX JOIKHO OBITH BBITIOIHEHO 3ajaHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
HPETIoIaBaTeIeM BO3MOXKHOCTD IO PY3UTh PabOTy OCTaeTcs, HO CHCTEMA BBIBOJHUT COOOIICHHE O HapyLIEHHH CpoKoB. [1o
OKOHYAaHUH CEMECTpa IOATPY3UTh PabOTy HE MOIyIHTCS;

6)B pyOpuke «TecTs» MpoiTH TeCTOBbIE 3a1aHKsI, OCBOUB COOTBETCTBYIOIIUI MaTepual, pa3MeLIeHHbIH B pyOpuke « Momymmy;
7)B py6prKe «OLEHKI» OTCIEKUBATh CBOIO yCIIEBAEMOCTH;

8)B pyOpuke «OOBABICHUSD YNTATH OOBSIBICHI, pa3MellacMble TPENoIaBaTelieM, 1aBaTh 0OPATHYIO CBA3;

9)B pyOpuke «OOCyX IEHH» CO3/1aBaTh OOCYKACHUS U y4acTBOBATh B HUX (00CYKIAIOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIIPOCHI Y OONBIIMHCTBA TpyIbl). JaHHas pyOpuKka Takke MOXKET ObITh UCIIONB30BaHa JUIsl B3aUMHOM IPOBEPKU;

10)posBISIT PEryJIAPHYIO aKTUBHOCTH Ha Kypce.

[IpenMymiecTBEHHO U1l CHHXPOHHOTO B3aNMOJCHCTBHS MEXIY YIaCTHUKAMH 00pa30BaTeIBHOIO MTPOIIecca IIOCPEACTBOM CETH
«MHTepHeT» HcmoNb3yeTcs cucteMa BuaeokoHpeperucss3u Microsoft Teams (MS Teams) unu Zoom. BapuaHT ncrnons3yemMoi
cucrembl BKC yka3piBaet npenofaBaTens. UToObI MOTHOLIEHHO UCIIONB30BATh €0 BO3MOXHOCTH HYXKHO YCTaHOBUTH MPUIIOXKEHHE
BKC Ha nepcoHabHBIH KOMIBIOTEp W/ TenedoH. CTapocTaM HYXKHO co3AaTh rpymmy B MS Teams witi moryquTsb
UCHTU(HUKANOHHBIN HOMep KoH(pepeHnnu B Zoom. Cuctema BKC no3Bosser:

- CIIyLIaTh JICKIUY;

- paboTaTh Ha MPaKTUYECKUX 3aHIATHUIX;

- OBITH Ha CBSI3M C ITPEIOIaBaTeNIeM, 3a/1aBasi My BOIPOCHI HJIM OTBEYAs Ha €T0 BOIIPOCHI B OOIIEM JaTe.

[Ipu npoBeneHNN 3aHATUH B TUCTAaHIMOHHOM CUHXPOHHOM (hopMaTe HyXKHO BCerza paboTaTh ¢ BKIIOYEHHOH KaMepoH.
Hckirouenne — eciiy nperoaaBaTelb IMOMPOCHT OTKIIOYHTh KaMepbl 1 MUKPO(OHEI B CBsI3H ¢ OoibIIMMY romexamu. Ha aBarapkax
JIOJDKHBI OBITH UCKITFOYUTEIFHO JIETIOBBIE (OTO.




