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1 BBEAEHUE
1.1 lIpeauciaoBue

Mertoauyeckre peKOMEHIAlMu pa3padoTaHbl Ha OCHOBE pabodyeit

IpOrpaMMbl YIeOHOW MUCIUIIIMHBI —«MaTtepramoBeieHue», B COOTBETCTBUHU C
®I'OC CIIO no cnernmansHocTH: 15.02.08 TexHOMOTHS MAIIMHOCTPOCHUS.

I[aHHBIC MCTOAMYCCKUEC YKazaHUs NPCAHASHAYCHBI AJId CaAMOCTOSATCIILHOI'O

N3YUYCHHA AVCHUITIIMHBI <<MaT€pI/IaJ'IOBeI[€HI/Ie» CTYACHTaAMM KOJUIC/KA.

Jlyist ycnientHoi paboThl CTYIEHTY HE00X0IUMO!

O3HAKOMUTBCA €  TpeOOBaHMSAMH K  pe3ylbTarTaM  OCBOCHUS
aucuuIInHbl(1m.2.1.3).

U3YYUTh TEOPETUYECKH MaTepuall, C NapajuIeIbHbIM  BBIIOJIHEHUEM
npakTuyeckux 3agaHuil. IlociienoBaTeNnbHOCTh M3YyUYEHUS H3JI0XKEHA B
TeMaTH4eCcKoM IuraHe(1.2.2).

BBITIOJIHUTh 3aJaHUsl JOMAaIllHEd KOHTPOJIbHOW paboThi(1.3) MO CBOEMY
BapuanTy(m.1.3), wucmone3ys B KadecTBe oOpas3la METOJUYECKUE
ykazaHus(1m.4).

MIOCJIE YEro, C MOMOIIBI0 y4eOHOU JInTepaTyphl(M.2.2, 1.5),M0KHO OTBEYATh
Ha DJK3aMEHAIIMOHHbIE BOMNPOCHI M pEIIaTh MPAKTUYECKUE 3aJaHus IO
TEMATHKE YKa3aHHOU B 1.2.3.

K sx3ameny nomyckarTCsi CTY/ACHTHI, YCIEIIHO BBIMOIHUBIINE 2 TIOMAIIHHUE

KOHTPOJIbHBIE pa0OTHI.

JomariHsst KoHTposibHas pabota Nel coepkuT Tpu  3aJaHus [0 TeMaM:

OU3NKO-XMMUYECKHUE OCHOBBI MATEPUAIIOBEJCHHUS.
CrpoeHue U KpucTalIu3alus MaTEpUaoB.
[Ipon3BoaCcTBO UyryHa.

[IpownsBoacTBO cTany.

CtpoeHue U KpucTain3aluns MaTepuaoB.

OCHOBHBIE MEXaHUYECKHE CBOMCTBA MATEPHUATIOB.
Mertoasl n3MEpeHNs TapaMeTPOB U CBOMCTB MaTEPUAIIOB.
Teopus cruiaBos.

JlnarpaMmbl COCTOSIHUSI IBOMHBIX CILIABOB.

JlnarpamMma COCTOSHUSA JKEJIE30-yTIIEPOI.

JlomariHsst KOHTpoJsibHas paboTa No2 colep)KUT TpU  3aJaHus [0 TeMaM:

VYrnepoaucTeie cTaau U 00JacTh UX IPUMEHEHUSI.
JlerupoBaHHbI€ CTaIN U 00JACTh WX MPUMEHEHHUSL.
YyryHbl 1 001aCTh UX TPUMEHEHHUS.

OcHOBHBIE TIOJIOKEHUS TEPMUUECKO 00pabOTKH.
Tepmuueckas 00paboTKa cTanu.

Tepmuueckasi 00pabOTKa YyryHa.
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e XUMHKO-TepMUYECKast 00pabOTKa CTaIH.

o KOHCTpYKIIMOHHBIE YTIEPOIUCTBIE U JETUPOBAHHBIE CTald M UX
TepMooOpaboTKa

e Marepuansl I PEKYIMIUX M HU3MEPUTCIBHBIX HWHCTPYMEHTOB M HUX
TepMooOpaboTKa. TBepabIe CILIABBHI.

e UHCTpyMEHTATBHBIC CTAIH JIJISl IIITAMITOB.

e ANMOMMHMI, MarHUU U UX CILJIaBBI.

e Me/p, TUTaH U UX CIUJIABHI.

1.2 TpeOoBanus, npeabsBJsieMble K JOMAIIHEH KOHTPOJIbHOI padoTe

1. Beimucats HOMEpa 3aJaHHii CBOETO BapHUaHTa.
2.IIpaBUNbHO U aKKypaTHO IMepenucaTh 3aJaHue KOHTPOJIbHOU pabOThl IO CBOEMY
BapuaHTy. PaboTbl, BBITIOJIHEHHBIE MO JAPYroMy BapHaHTy, BO3BpallatroTcs 0e3
POBEPKHU.
3. Pemienust conpoBO1aTh MOSICHEHUSIMH, YKa3bIBaTh €IMHULIBI BEJIMYHH.
4. PaboTy BBIMOJHATh YEPHUWIAMH YEPHOTO WJIM CHHETO I[BeTa Pa3z0op4uBO(JIMO0
MIEYaTHBIM TEKCTOM).
5. B Terpamu HeoOXOAMMO OCTaBIATH MO M MECTO B KOHLE pabOThl AJis
3aMeuyaHil U 3aKiIoueHus npenogasarens. CTpaHHIIBI TPOHYMEPOBATh.
6. B KkoHue paboTel MTpHBECTH TIEPEUYCHb JHUTEPATYphl, MPOCTABUTH ATy
BBITIOJTHEHHSI pa0OTHI U TIOJIITUCH.
7. JIns mosrydeHusl OJIOKUTEIbHON OLIEHKH MO0 KOHTPOJIBHON paboTe HeoOX0AMMO
BBIMOJIHUTH Bce 3afaHusl. KauecTBeHHas OLIEHKA BBICTABIISIETCA IO CIEAYIOIIUM
KPUTEPUSIM:

® OIICHKA «OTIUYHO» BBICTABIACTCS OOYyYaromeMycsi, €Clii €ro OTBeT 0e3
OIIOOK,

® OIICHKAa «XOPOII0» BBICTABIIACTCS OOyYaIOIIEMYCs, €CJIU OH JIONMYCTHJ HE
Oosee IByX OIMOOK,

® OIICHKa «YJIOBJIETBOPUTEILHO» BBICTABISIETCS OOYyYalOIIEeMyCs, €CJIH OH
JIOTYCTHUJ TPHU OIINOKH,

® OIICHKA «HEYIOBICTBOPUTEIHHO» BBICTABISECTCS OOYYAIOMIEMYCS, €CIId OH

JormycTui 0osiee TPEX OMMOOK.



1.3 Pa30uBKa 0 BapuaHTaM KOHTPOJILHOI padoThbl Nel

Ipen Hocnemassmudpammdpa

wod | O 1 2 3 4 5 6 7 8 9

pa

mmdpa

0 1;16;3 | 2;17;3 | 3;18;3 | 4;19;31 | 5;20;31 | 6;21;3 | 7;22;3 | 8;23;3 | 9;24;31
1/1 1/2 1/3 /4 /5 1/6 1/7 1/8 /9

1 10;25; | 11;26; | 12;27; | 13;28; | 14;29;3 | 15;30;3 - - - -

31/10 |31/11 |31/12 |31/13 |1/14 1/15




Pa30uBKa o BapuaHTaM KOHTPOJIbHOM padoThl Ne2

Ipen [ocnemussmudpamudpa

oo |0 1 2 3 4 5 6 7 8 9

undp

a

wmdp

a

0 1:16:3 | 2:17:3 | 3:18:3 | 4:19:31 | 5;20;31 | 6:21:3 | 7:22:3 | 8:;23:3 | 9:24:31
1/1 1/2 1/3 /4 /5 1/6 1/7 1/8 /9

1 10:25:3 | 11:26; | 12:27; | 13:28; | 14;29:3 | 15;30:3 - - - -

1/10 31/11 | 31/12 |31/13 |1/14 1/15




2 IPOTPAMMA YYEBHOM JUCIUILINHBI

2.1 MacnopT padouyeii mporpaMmbl Y4eOHO JUCHHILIAHBI
MarepuajioBeaexnue
2.1.1 ObaacTh NpUMEHEeHUsI MPOTrPaAaMMBbI
PaGouas mporpamma yueOHON AMCUUIUIMHBI SBISIETCA YAaCThIO MPOTPAMMBI
HOJrOTOBKM CHEUAINCTOB cpeaHero 3BeHa B cooTBeTcTBUU ¢ PI'OC CIIO mno
cneruanbHocTr: 15.02.08 TexHomorus MamHOCTPOSHUSI.

2.1.2Mecto y4eOHOH AMCUMILVIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CIeIHAJMCTOB CPeIHero 3BeHa

VYyebHas nucuurimHa «MaTtepuanoBeeHIe» OTHOCUTCS K
obmenpodeccuoHanbHOMY yudeOHOMY ITUKITY. Oco0oe 3HaueHUE TUCIUILTIMHA
uMeeT pu POPMUPOBAHUH U PA3BUTHH CIEIYIOUIUX OOIIMX KOMITETEHIIUMN:

OK 1. IloHumarh CyImIHOCTh M COLMAJIBHYIO 3HAYUMOCTb CBOEH OyayIieit
npodeccun, MposSBIATh K HEW YCTOWYUBBINA UHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JESITEIILHOCTD, BHIOUPATh TUTIOBBIE METO/IbI
U CHocoObl  BBIMOJMHEHUS  MPO(PECCHOHANBHBIX  3a7ady, OLEHUBATh  UX
3(PEKTHBHOCTH U KAYECTBO.

OK 3. [IpuHuMaTh penieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYyalUsAX U HECTH
3a HUX OTBETCTBEHHOCTb. OK 4. OcCymecTBIATh IMOUCK W HCIOJIb30BaHUE
uH(popmarm, HE00X0IUMOM JUTSL 3¢ (HEKTUBHOTO BBITIOJTHEHUS
po¢eCCUOHANBHBIX 3a]a4, TPO(ECCUOHATBLHOIO U JINYHOCTHOTO Pa3BUTHSL.

OK 5. MUcnonb3zoBath UHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
npodeccHOHaIbHOM AESITETbHOCTH.

OK 6. PaGoTath B KOJUIEKTUBE U KOMaHe, YPPEKTUBHO 00IMATHCS C KOJUIETaMH,
PYKOBOJICTBOM, TOTPEOUTEISIMHU.

OK 7. bparb Ha ce0s OTBETCTBEHHOCTb 3a paldOTy UWIEHOB KOMAaHJbI
(MOIYMHEHHBIX ), 3@ PE3YJbTAT BHIIIOJHEHUS 3aaHHM.

OK 8. CamocTOATENBHO ONPENesTh 3a7a4u NMPOoGEeCCUHOHANTBHOTO U JTUYHOCTHOTO
pPa3BUTHS, 3aHUMATHCSI CaMOOOPAa30BAaHUEM, OCO3HAHHO TUIAHUPOBATH MOBBIIICHHE
KBaJIU(PUKALIUN.

OK 9. OpueHtupoBaTbCsi B YCIOBHUSIX YacTOM CMEHbI TEXHOJOTHH B
npodeccroHanbHOM AESITEIbHOCTH.

I[IK 1.1. Hcnonws3oBaTh KOHCTPYKTOPCKYIO JOKYMEHTAIUIO TIpU pa3padboTKe
TEXHOJOTMYECKHUX MTPOLIECCOB U3TOTOBIICHHUS I€TAJIEH.

[1K 1.2. BoiOupaTth METO/ IOTyYEHUSI 3aTOTOBOK U CXEMbI UX 0a3UPOBAHMUS.

I[IK 1.3. CocraBnsaTe MapumpyTbl H3TOTOBJICHHS JAETAIEM W NPOECKTUPOBATH
TEXHOJOTMYECKHUE ONEPALIIH.

[IK 1.4. PazpabarbiBaTh W BHEIPSATH YIPABISIONIME MPOTPaMMbl 00pabOTKH
JeTaJICH.

I[IK 1.5. Hcnons3oBaTh CHCTEMBI ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHUSA
TEXHOJOTUYECKHUX MPOIIECCOB 00paOOTKH ACTANICH.

IIK 2.1. YyactBoBaTh B IJIAHUPOBAHMM U OpPraHU3ALMHU PAOOTHI CTPYKTYPHOTO

MoApa3/ICaCHUs.
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[1K 2.2. YyacTBOBaTh B pyKOBOJICTBE PA0OTON CTPYKTYPHOTO MMOPA3ICICHHUS.

I[IK 2.3. VuyacTtBoBaTh B aHajgu3€ IMpOLECCA U PE3YNbTATOB JESITEIbHOCTH
NOAPA3ACICHUS

I[IK 3.1. VYwuyactBoBaThb B peajlud3allMd TEXHOJOTMYECKOTO IMpolecca Mo
W3TOTOBJICHUIO JIETAJICH.

IIK 3.2. TIpoBOAWTH KOHTPOJb COOTBETCTBUSA KauyecTBa JeTajedl TpeOOBAHMIM
TEXHUYECKOW JTOKYMEHTAIWH.

IIK 4.1 [IIpoBepsATh TEXHUYECKOE COCTOSHUE YHHMBEPCAIBHOIO TOKAapHO-
BUHTOPE3HOTO CTAHKA WJIM TOKApPHOTO CTAHKAa C MPOrPAMMHBIM YIIPABICHHUEM,
BBIOMpATh CTAHJAPTHYIO TEXHOJOTMUYECKYI0 OCHACTKY, MOATrOTaBIMBAaTh CTAHOK K
paboTe, ISl CTaHKa C MPOrPaMMHBIM YIIPaBJICHUEM - COCTaBJISATh YNPaBISIONIYIO
IpOrpammy.

[1K 4.2 BpInoyiHATh TOKapHYI0 00pabOTKy 3aroTOBOK Ha YHUBEPCAIBHOM TOKapHO-
BUHTOPE3HOM CTaHKE WM TOKAPHOM CTaHKE C IPOTPAMMHBIM YIPABICHUEM C
IPUMEHEHUEM CTAHJAPTHOIO PEXYIIEro HMHCTPYMEHTA W YHUBEPCAIBHBIX
IPUCTIOCOOICHUM.

2.1.3lleau W 3a1a4u JMCUUIVIMHBI — TPeOOBAaHUN K Pe3yJbTaTaM OCBOEHHUSA
JUCIHHUIIINHBI

B pe3ynbraTe 0CBOCHUS TUCIUIUIMHBI 00YUYaFOITUHCS JTIOJKEH YMETh:
-pacro3HaBaTh U KJIacCU(MUIMPOBATh KOHCTPYKIIMOHHBIE M ChIPhEBBIE MaTEPUAIIbI

10 BHEIIIHEMY BUAY, IPOUCXOKICHUIO, CBOUCTBAM;

-OIIPENEIISITh BUAbl KOHCTPYKLIMOHHBIX MAaTEPUAJIOB;

-BBIOMpATh MaTEpHaNbl JJII KOHCTPYKUMWA MO HX HA3HAYCHHI0 W YCIOBUAM
3KCIUTyaTalllH;

-IPOBOJAUTH UCCIEAOBAHNS U UCIIBITAHUSI MATEPHUATIOB.

B pe3ynbraTe 0cBOCHUS JUCHUILIMHBI 00yYarOUUNACS TOIKEH 3HATh:
-3aKOHOMEPHOCTH  TPOIECCOB  KPUCTALIM3AIMU M CTPYKTYypooOpa3oBaHUS

METAJIJIOB U CIUIAaBOB, OCHOBBI UX TEPMOOOPaOOTKH, CIIOCOOBI 3aIIUTHl METAJIIOB OT
KOPPO3uHU;

-KJIACCU(PUKALIMIO ¥ CIIOCOOBI MOIYYEHHUSI KOMITO3ULIMOHHBIX MaT€pUAIOB;
-IPUHLMUIIBI  BbIOOpAa KOHCTPYKIIMOHHBIX MAaTEpHalOB JUIsi TNPUMEHEHUS B
IIPOU3BO/ICTBE;

-CTPOEHHUE U CBOWCTBA METAIIJIOB, METObI UX UCCIICIOBAHMS;

-KJ1acCU(PUKALIUIO MaTEPUATIOB, METAJUIOB U CINIABOB, UX 00J1aCTh IPUMEHEHUS.

2.1.4Koan4yecTBO 4aCOB HA OCBOEHHUE MPOTrPAMMbI THCIIUIIMHBI
MakcumanbHOU yaeOHO# Harpy3ku oOyuatomerocs: 144 gacos, B ToMm yuce:
OO6s3aTenpbHOM ayIUTOPHOM yueOHON Harpy3ku odydaromierocs 22 4acos;
CamocrosTenbHON paboThl 00yuaromierocs: 122 yacos.
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2.2 TemaTu4yeckuii IJIaH U Co/ieP:KaHMe Y4eOHOM TUCIIMILIMHBI

«MarepuanoBeaeHue»
Kontpo
HaumenoBanue | Coaep:kaHue y4eOHOro MaTepuaJia, JjabopaTtopHbie Jurteparyp Jbble
pa3ieioB U TeM | H répaKanecme 3aHSATHSI, BHEAYTUTOPHAasi padoTa a aboThI
o0yyarommxcsi, KypcoBasi padora (IIpoeKT) (eciu (Homep H HOMepa
npeoycmompeHul) § A m;parpaq) Bonl[;)oco
o g bl
o 3a;zlm)
1 2 3 4 5
Pazpen 1. Merammueckue
MaTepHaIbl.
Tema 1.1. Copeprkanue yueOHOTo MaTepuaia 6
MeraiuioBenenre | PU3NKO-XUMHUYECKUE OCHOBBI METAJUIOBEICHUS. (1)13-15;76- Kpl Nel
77;(5)11-16
(1)37-
3aKOHOMEPHOCTH MPOIIECCOB KPUCTATUTA3AINH U 48;(4)45- Kp1Ne3,
CTPYKTYpOOOpa30BaHUs METAILJIOB U CILJIAaBOB. 50;64-71 4,5
(1)128-
[Tpon3BOACTBO KEIE30YTIAECPOUCTHIX CIIJIABOB. 136;161- Kp1Ne2,
Uyrynsl u ctaym. Kitaccudukanusi 1 MapKupoBKa. 174;(2)95- Kp1Ne§,
109; 9,16.xp2
(4)5- Ne29
11;(5)80-87
(1)15-
CBoiicTBa METa/IIOB. METO/IbI X UCCIICIOBAHUS. 34;(4)50-64
(1)58- Kp1Ne4d-
Teopus crinaBoB. JluarpaMMbl COCTOSIHUSI IBOMHBIX 75;(4)71- 15
CILJIABOB. 81;(5)40-75 | KplNel6
Q)77- -30
OcHOBBI TepMHUECKOW 00pabOTKU. XMMHUKO- 176;(3)123-
TepMHuuecKas oopaboTka. 169;(4)81- Kp2Nel-
90;(5)88-95 15
(1)114-
KoHCTpYKIIMOHHBIE U HMHCTPYMEHTAJIBHBIE CTAJIH. 159;379-
382;(2)189- | Kp2Nel18
232 -
22,24,25,2
[TpuHIMT BHIOOpA TSI TPUMEHEHHSI B TPOU3BOJICTBE. (1)423-434 7,29
Koppo3sus metamioB u Mmepsl 00pb0ObI ¢ HEH. (4)174- Kp2Ne31
180;(5)150- Kp1Ne29
157
JlaGopaTopHble 3aHATHS 6

O3HakoMIIEHHE C YCTPOHCTBOM U paboToit
MeTauIorpaduyeckoro MUKpOCKoIa.
Omnpenenenne TBEPIOCTH MAaTEPUATIOB METOIOM
bpunenns.

Omnpenenenne TBEpAOCTH MAaTEPHAIIOB METOAOM
PokBesia u ygapHOU BS3KOCTH MaTepHaJIOB..
MukpoaHanus Kejne30yrJIepoaUCTbIX CIUIABOB.
MukpoaHanu3 rpa@UTHBIX YyT'YHOB.
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[TocTpoenue rpadukoB HarpeBa
JKEJIe30YTIEPOAUCTHIX CILIABOB.

[TocTpoenune rpadMKOB OXITKICHUS
KEJIe30yTIEPOTUCTHIX CILUIABOB.

KoHTponbHbie paboThI

Jpyrue hopMbI 1 METOJIBI OpraHU3aluN
00pazoBaTeIbHOTO MPOIECCa B COOTBETCTBUU C
TpeOOBaHUSIMU COBPEMEHHBIX MMPOU3BOJICTBEHHBIX U
00pa30BaTeIbHBIX TEXHOJIOTUH

CamocrosiTenpHas paboTa 00yJaroImuXcs

58

[IpumMepHas TemaTUKa BHEAY JUTOPHOM
CaMOCTOATEIbHON PabOTHI

Knaccudukanus CbIpbeBbIX MAaTEpUAIOB 1O
BHEILIHEMY BUJY, IPOUCX0XKICHHUIO, CBOICTBAM.
[IpumeHeHre OCHOBHBIX CBOMCTB YEPHBIX METAILIOB U
CIUTABOB B MAllIMHOCTPOEHUHU.

[Touemy crinaBbl MOMYUMIIH OONbIIIEE
pacnpocTpaHeHue, YeM YHCThIE METAILIbI?
PacmmdpoBka MapkupOBKH CTaJIeH MO0 HA3HAYCHUIO,
XUMHUYECKOMY COCTaBY U KayecTBY.

N3MeHeHus: CBOMCTB METAJJIOB U CILUIABOB IIPU
TEPMHUECKOM 00paboTKe.

Bb160p KOHCTPYKIIMOHHBIX MaTepHAaliOB IS
MIPUMEHEHHUS B IPOU3BOICTBE.

Meronuka pacuera peXHMOB TEPMUUECKON
00palbOTKH YrIEPOIUCTBIX U KOHCTPYKIIMOHHBIX
cTajeun

Tema

1.2. KoHCTpYKIIHO
HHBIC MaTEPUAITBI
Ha OCHOBE
I[BETHBIX
METAaJIJIOB.

Coneprkanue yaeOHOTO MaTepuaia

AJIOMMHUH U €T0 CIUIABBI.

Menb u €€ crjaBhL.

TBepabie criaBbl. AHTU(QPUKIIMOHHBIE CILIABBI.

(1)178-190
(1)193-199
(1)280-
323;(5)139-
146;

JlaGopaTopHrbie 3aHATHS
MuKpoaHaIH3IBETHBIXCIJIABOB.

CamocTtosiTenpHas paboTa 00yJaromuxcst
[IpuMepHas TemaTHKa BHEAY IUTOPHON
CaMOCTOATENIHLHON PabOTHI

[IprumeHeHre OCHOBHBIX CBOMCTB LIBETHBIX METAJLIOB
U CIUIAaBOB HAa UX OCHOBE B MAILIMHOCTPOEHHUHU.
Kaxkue u3 1BeTHBIX METAINIOB OTHOCSAT K JIETKUM?
Knaccudukarus u xapakTeprucTHKa I[BETHBIX
METaJIJIOB U CILIABOB.

Kaxkue crimaBel oTHOCAT K OpoH3am?

UYro Takoe qypalltOMHH, €r0 MapKUPOBKa, 001aCTh
MPUMEHEHHUS?

Koppo3uoHHas cTONKOCTH CIIaBOB HA OCHOBE
LIBETHBIX METAJLJIOB.

30

Kp2Nel7,
26,27,28,

Paznen 2.HemeramunueckueMaTepuabl.

Tema 2.1.
IIceBmocniiaBel

Coneprxkanue yueOHOro MaTepuana

[Tonydenue u3nenuii u3 nopomkoB. Meron

(2)163-174;
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MOPOIIKOBON MeTalyprur. CBOWCTBA U IPUMEHEHUE
MOPOLIKOBBIX MATEPUAJIOB B IPOMBIILIIEHHOCTH.

(5)141-150;
(6)82-97

Camocmosmenvhas paboma ooyuaroue2ocs.
BBIITOJIHEHHME JOMAIIHUX 3aJaHuH 1o TeMe 2.1.
[IpumepHas TemaTHKa BHEAYJUTOPHOM
CaMOCTOATEIbHON PadOTHI

[TonyyeHnne 1 nMpUMEHEHHE MOPOIIKOBBIX
MaTepHuaoB.

TexHOI0rnyecKkuii NpoLecc U3rOTOBJICHUS U3JEIUM U3
MTOPOILIKOB.

JomnonuuTenbHas 06paboTKa MOPOIIKOBBIX U3ICTHA.
[TonsiTre kKapouOCTAIIH.

12

Tema?2.2.
Komnozunuon-
HbleMaTepUaIbl.

MerTaniomniacTsl U IIaCTMACChl ¢ apMUPYIOIIMMHU
HanonHuTensamu. Knaccudukanus, crpoexue,
CBOICTBA,JOCTOMHCTBA U HEAOCTaTKU. [IpuMeHeHune B
MAaIIMHOCTPOCHHH.

&@52;5()3)-152-
154

Kp2Ne23

Tema 2.3.
Hemerannuuecku
E€KOHCTPYKI[MOHH
bI€ MaTEpPHUAIIBI.

Coneprxanne yaeOHOro MaTepuaia

[Timactmaccel, TEXHUYECKAs! pe3UHA, IIOJTMMEPHBIE
Marepuaibl. CTpoeHue, Ha3HaueHue. TexHuueckue
XapaKTepUCTUKH U3JIeTTMi U3 HUX. [[peBecuna,
eECBOICTBA, PA3HOBUIHOCTH, JOCTOUHCTBA U
HEJIOCTaTKH.

0 6-250:
317:320

Camocmosmenvhas paboma ooyuaroue2ocs.
BBITIOJTHEHHE JIOMAITHUX 3aJlaHuM 1o TeMam 2.2;2.3.
IIpuMepHas TemaTHKa BHEAYIUTOPHOU
CaMOCTOATEIbHOU PabOTHI

OcHoBHbI€ BUBI TIacTMace. [I[pumenenue B
MAaIIMHOCTPOEHHUH.

OcHoBHbIE cBOMCTBA ApeBecuHbl. [IpuMenenue B
MAIIMHOCTPOCHHUH.

Coctas u cTpoeHue nonumepos. [Ipumenenue B
MAaIIMHOCTPOEHHUH.

Biustaue cTpykTyphl moimMepa Ha ero (Pu3uKo-
MEXaHUYECKHE CBOMCTBA.

Knaccudukanms pesunsl. [loHsTHE ByTKaHU3AIUN.

22

Kp2Ne30

Bcero:

144

O0603HauUUTh 17151 CTYJIEHTA CIIUCOK PA3/eJIOB U T€M, KOTOPBIE HYHO 3HATh MPHU

NOJFOTOBKE K KOHTPOJBHON paboTe U 3K3aMEHY.

12




2.3 3aganusaaiig dK3aMeHa

Bonpocs! Kk 3K3aMeHy

JIureparypa

1.MeTamisl ,CILIaBbl 1 MAaTCPHUAJIbI IPOMBIINIJICHHOI'O Ha3HAYCHUA.

2.Mcxonnble MaTepuaibl Ui MPOU3BOJICTBA yyryHa.[lonydeHue 4yryHos.

3. Otnnume cranu ot uyryHa. CyniHoCTb Iepe/ieia YyryHa B CTallb.
Crnioco0wI Tiepeiena.

4. CtpoeHue MaTepuaios.

5. JledeKThl KpUCTAUTMYECKUX PEIIETOK.

6. [TonsTre 06 ayutoTpONUU.

7. Kpucrannmuszanus u e€ BUIpl.

8. MexaHn4eCcKue CBOMCTBA U MEXaHUYECKUE HCIBITAHU.

9.Mukpoananu3. Haznauenue meramiorpaduueckoro MEKpOCKOIa, ero
YCTPOMCTBO.

10./Imarpamma sxene3o-ieMeHTHT. OOuii BUI, THHUH, (a3bl.
11.0OcHOBHBIEC COCTABISIONIUE CTPYKTYPHI IAArPAMMBI JKEJI€30-
[IEMEHTHT.

12.CymHocTs, 11elb, (aKTOphI, BIUSIONNE Ha TEPMOOOPaOOTKY.
13./Inarpamma U30T€pPMHYECKOI0 paciajia ayCTeHUTa.
14.01xur: CymHOCTb, BU/IBI U 1I€JIb MPOIiecca.
15.Hopmanu3anusi: CylnHoCTb U 1IeJib IpoIecca.

16.3akanka cranu: CyIIHOCTh | ILIEJh MpoIiecca.

17.CocoObI 3aKajKy.

18.TToBepxHOCTHAs 3aKaJKa.

19.0Tnyck cranm.

20.Knaccuduxanus crajuei.

21.I'paduTHBIC YYT'yHBI.

22.YTaepoaucThie CTAJIA U UX MapKUPOBKA.

23.JlernpoBaHHbBIE CTAIN ¥ UX MaPKHUPOBKA.

24.Ctanu [uis pexyniero MHCTpyMEHTa U X TePMOoOpadoTKa.

(1)13-15;76-77;(5)11-16
(1)128-129;(4)5-11;(5)48-
57
(1)50-57;(2)55-68;(4)11-21

(1)37-46:(4)45-49;64-71
(1)46-48:(4)49-50
(1)42:(4)50
(1)37-48;(4)45-50;64-71
(1)15-34:(4)50-64

(1)135-136;(2)95-
4109;(4)125-138;95)_107-
123

(1)37-38
(1)66-73;(4)76-78;(5)73-75
(1)73-75:(4)78-81
(1)77-79:(4)81-85;(5)88-90

(1)79-80;(4)85;(5)90-92
(1)80-86:(4)85-89;(5)92-95

(1)87-88;(4)89-90;(5)95-96

(1)88-101;(3)123-139
(1)102-108;(3)140-144

(1)108-111;(3)144-147
(1)101-107;(3)147-169
(1)137-138;(5)75-80

(1)128-134;161-174;(4)116-
125;(5)80-87

(1)137-140:(2)81-
94:(4)109-115;(5)75-80

(1)135-136;(2)95-
109:(4)125-138;(5)107-123
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25.XUMHKO-TepMuYecKast 00paboTKa cTajiu.

26.KoHCTpYKIIMOHHBIE CTalld M UX TePMOOOpPaOOTKa.

27.ANfOMUHHUI U CIUIABBI HA €r0 OCHOBE.
28.Menp ¥ cIiIaBbl Ha €€ OCHOBE.
29.TBepapie METATUIOKEpAMUYECKHE CIIIABbI, TOyUYeHHUEe, MApKUPOBKA,

IIPUMEHEHUE.

30.AHTU(PUKIIMOHHBIE CIUIAaBbI, UX CBOWCTBA, MAPKUPOBKA, TPUMEHEHHE.

31.ITmacTMaccel, X COCTaB, CBOMCTBA, JOCTOMHCTBA U HEJOCTATKH.
CriocoObI epepaboTku, 00J1aCTh MPUMEHEHUS.

32.Pe3una, e€ cBOICTBa, COCTaB, 00JIACTh IPUMEHEHHUSI.

33.JIpeBecuna, €€ CBOMCTBa, JOCTOMHCTBA U HeJocTaTKU. HaTypanbHas u
HCKYCCTBCHHASI [PCBECHHA.

34. TloporkoBbie MaTepHaIbl, IPUMEHSIEMbIC B MAIITHHOCTPOCHHUH.

35.KoMITO3UIIMOHHBIE MaTEPUAITBI, HX CBOMCTBA, CITOCOOBI MTOTYICHUS,
o0acTh NIPUMEHEHUS

(2)202-232;(5)120-123
(1)114-124

(1)147-159;379-382;(2)189-
201

(1)178-190:(4)37-40
(1)193-199:(4)34-37
(1)289-319;(5)142-146

(1)320-323;(5)139-141
(1)209-243

(1)246-250
(1)317-320

(5)141-150

(1)252-285;(4)152-154
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3 3AJIAHUSI 1JISI KOHTPOJBHOM PABOTHI Nel

MarepuanoBenenue kak Hayka .CTpOE€HHE MaTepHUaoB.

XKene3zoyrnepoaucTsie CIIABbI, UX MTOJIYYCHHE.

JledeKThl KPUCTAINTMYECKUX PEIIETOK.

[Tonsatue 06 amioTponuu.

Kpucrammsanus u €€ BUIsl.

MexaHuveckre CBONCTBAa MaTEPHAJIOB.

MeTtonb! UcCie10BaHUs MUKPOCTPYKTYpPbl MaTEPUAIIOB.

Knaccudukanus u MapKupoBKa CTajei.

Knaccudukanus u MapkupoBKa YyTYHOB .

0. MHcnblTanue 10AroBEYHOCTH METAIIOB HA YCTANIOCTb.

1. VcneiTaHue 10JrOBEYHOCTH METAIOB HA MOJI3YYECTb.

2. TuOonornyeckue UCTIBITAHUS METAUIOB ( KCIIBITAHUS HA U3HOC,

U3HOCOCTOMKOCTB ).

13. HcnblTanus METAJUIOB Ha TPEUIMHOCTONMKOCTh. KoadduimeHt
MHTEHCUBHOCTHU HAIPSKEHU.

14. HcnbiTanusi METaUIOB Ha BA3KOCThH PAa3pyIICHUSI.

15. Hepa3spymaromire MeTo bl KOHTPOJISI Ka4eCTBA 3ar0OTOBOK UTOTOBBIX M3EIIHM.

16. Jluarpamma COCTOSTHUS CIJIABOB C OIPaHUYCHHON pacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPJIOM COCTOSHUH.

17. MexaHnyeckne cMecH KOMIIOHEHTOB CILIaBOB.

18. Xwummueckue coeInHEHUS KOMIIOHEHTOB CIIJIABOB.

19. TBépnbie pacTBOPHI KOMIIOHEHTOB CILJIABOB.

20. Jlmarpamma cOCTOSIHUS CIIJIAaBOB C HEOTPAHUUYEHHON PACTBOPUMOCTHIO
KOMITOHEHTOB B TBEPJIOM COCTOSIHUU.

21. uddysus u cTpyKTypa CIIJIaBOB.

22. Jluarpamma cOCTOSIHUS CILJIaBOB, O0OPa3yIOIIUX XUMUYECKUE COCTUHEHUS

23. CTpyKTypa CIUIaBOB.

24. VYmupodyHEeHHE CTaJlel U CIUIaBOB AUCIIEPCHBIMU YaCTUIIAMHU.

25. Jluarpammbl cocTostHUS ((pa30BOTO PABHOBECHS) CILIABOB.

26. VYcioBus U METOAMKA ITOCTPOCHUS AUArpaMM COCTOSIHUS CIUIABOB.

27. JlmarpamMma COCTOSIHHUS CIUIaBOB, OOPa3yIOIINX MEXaHUYECKHE CMECH U3
YUCTBIX KOMIIOHEHTOB.

28. Teopus CIIaBoB.

29. Koppo3ust MeTanioB u Mepbl 60pbObI ¢ HEH.

30. [Imarpamma COCTOSIHUSA CIUIABOB, UCIIBITHIBAIOLINX MOJIUMOP(HBIE
IPEBPALLEHUS.

31. 3anaua.

1./lnarpamma xene3o-uieMeHTUT. OOt BuA, 1uHuu, Gaspl. OCHOBHbIE
COCTABJIIOLINE CTPYKTYPHI.

2.IToctpouts rpadguk (Ha3zoBIX MPEBpaIlICHH B CIJIaBE B KOOPAMHATAX

«TeMIIepaTypa-BpeMs» C y4€TOM YCIOBUH, MPUBEACHHBIX B TaOIUIIE,

COIJIaCHO BallleMy BapUaHTY:

PR BRBOO~NOOA~WNE

15



Bapuanr Conepxanue yraepona ( | YcmoBus
C) B crutage, % TEeMIIEPaTyPHbIX
W3MEHCHUMN

1 0,5 Harpes
2 0,8 OxJaxaeHue
3 1,2 OxJaxxaeHue
4 2,5 Harpes
5 0,4 Harpes
6 4.5 OxJaxaeHue
7 3,0 Harpes
8 1,0 OxJaxaenue
9 0,3 OxJaxaeuue
10 55 Harpes
11 1,3 OxJaxaeHue
12 0,7 Harpes
13 0,45 Harpes
14 4,3 Harpes
15 3,7 OxnaxxaeHue

CoNoORrLDE

17.
18.
19.
20.

3AJIAHUS JJISI KOHTPOJIbHOM PABOTBI Ne2

IToBepxHOCTHAs 3aKaJIKa.

Knaccuduxanus BUi0B TEpMUYECKONM 00pabOTKHU CTaIH.
N3oTtepMuueckoe npeBpalieHue ayCTeHNATA.
LlemenTamus kak Bug XTO.

JlnarpaMMa M30T€pMUYECKOTO IPEBPAILICHUS AyCTEHUTA.
XuMmuko-tepmudeckas oopadorka. CynHoCTb, BUABIL.
3akanka CTaJH.

OCHOBBI TEOpHUH TEPMUYECKON 00pabOTKH.
A3sotupoanue kak Bujg XTO.

[IpeBpanieHus mpy OTITYCKE 3aKAIIEHHOW CTAJIH.

Bunbl TepMuyeckoit 00pabOTKHU CTaIIH.

Huddy3nonnas Metamuu3anus CTaiu.

Orxur ctanu 1 pona.

OTmxur ctaym 2 poja.

TepMoLMKIINUECKAs 3aKAJIKA.

JlernpoBaHHbIE CTaNIK, UX KiIaccUpUKaLMs. BiausHue nerupyrommx
3JIEMEHTOB HA CBOMCTBA CTAJIH.

Menp 1 crijiaBbl Ha €€ OCHOBE.

bricTpopexyiue crany.

VYiydiaemsie cTanu.

BricokonpoyHsble cTanu.
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21,
22,
23.
24,
25,

26.
217,
28.
29.

30.
31.

PeccopHo-TipyXKMHHBIE CTANIH.
HemenTtyembie ctayiu. [loAMIUITHUKOBBIE CTAJIH.
MertannommacTsl U INIACTMACCHI C APMUPYIOIIUMU HAITOJTHUTEISIMH.
N3nococToiikue ctanu. Knaccudukanus v BUIbl N3HAITUBAHUS.
Cranu 1 criaBbl Ui pexyiero nHcrpymenTa. OCHOBHbIE TpeOOBaHUA,
MPEIbSIBISEMBIC K CTAJISIM.
MerannokepaMUuecKue TBEP/IbIE CILIaBHI.
Cranu as u3MEepUTENbHOIO HHCTPYMEHTA. AHTU(DPUKIIMOHHBIE CIUIABBI.
AJIOMUHUI U CIUIaBbl HA €70 OCHOBE.
VYraepoaucteie cTanu, ux kinaccudukanus. BnusHaue npumeceil Ha CBOICTBa
CTaJu.
[InacTMaccel, TEXHUYECKas! PE3UHA, OJMMEPHbBIE MATEPUAIIBI.
3agaua.
[TomoOpath MaTepuan ajst U3TOTOBIICHUS I€Tai, COOTBETCTBYIOIIEH
COTJIaCHO BallleMy BapuaHTy, 000CHOBATh BHIOOP, HA3HAYUTH PEKUM €€
TEPMOOOPaOOTKH, yKa3aTb MUKPOCTPYKTYpPY CIUIaBa MOCHE T.O.:
Bapuant Nel .IlltanreHUUPKYIIb.
Bapuant Ne2 Illtamn xonogHoro neopMupoBaHusi, IpocToil GopMslI,
HEOOJBIIOTO CEUEHHUS.
BapuanTt Ne3.Peccopa.
Bapuant Ne4.Ba, paGoTaromuii Ha UCTUpPaHUE B YCIOBUAX yIaPHBIX
Harpy3okK.
Bapuant Ne5.Btynka, paboTaroiias B yCIOBHSX MaJIbIX HATPY30K.
Bapuant Ne6.Komnbiio noamunanka HeOOIbIIIOTO CEYEHUS.
BapuanT Ne7.Ban, paGoTaromuii B yCJIOBUSIX BRICOKUX Harpy3oK.
Bapuant Ne8.IIpyxuHa.
Bapuant Ne9.Banuk, pabotaromuii Ha U3HOC IPU UCTUPAHUU.
Bapuant Nel0.Kosib110 moAIIMITIHMKA IPOKATHOTO CTaHA.
BapuanT Nel2.3y0uartoe koseco, padoTaroiiee B yCJIOBUIX CPEIHUX
Harpys3ok.
BapuanT Nel3.TskenoHarpy>KeHHbIN IITaMII.
BapuanT Nel4.Konu6p-ckoba.
Bapuant Nel5.®Dpesa,paboTaroniasi B yCJIOBUSIX BBHICOKUX CKOPOCTEH.
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4 METOJIUYECKHNE PEKOMEHJIAIIMHA K BBIITIOJTHEHU IO
KOHTPOJIBHOM PABOTBI Nel.

OtBeT Ha Bonpoc Nel BkiroyaeT B ceOst 3HaHUSI TEOPETUUECKUX OCHOB MIPEAMETA.
N3noxenune matepuana J0HKHO OBITh YETKUM, 0OCTOSTEIBHBIM, C 00s13aTeIbHBIM
BBIBOJIOM I10 TEME.

OtBet Ha Bonpoc Ne2 BKiIOYaeT B ce0s1 yMEHHE IMOCTPOCHHUS TUarpaMm JUIs
KOHKPETHBIX CIIy4aeB, X ONUCAHUSA U aHAIN3a. Bce nmpencTaBiieHHbIE 1HarpaMMBbl
BBIITIOJIHATH KapPaHAALLIOM.

OtBeT Ha Bonpoc Ne3 BKJIIOYAET B c€0sl MOCTPOSHUE U ONUCAHKE JUarpaMMbl
COCTOSIHUSI CUCTEMBI KeJIe30- IeMEeHTHUT. J{J1s yno0cTBa n300paskeHust 1
npoyTeHUs: HH(OPMALIMK, PEKOMEHIYEeTCs pacrojararth JuarpaMMmy Ha OTIEIbHOU
CTpaHHIIE.

st moctpoenus rpaduka GpazoBeIX MPEBpalllCHHUH B 3aJJaHHOM CILJIaBe
HEO00X0IUMO:
1.BeruepTuTh y4acTOK MarpaMmbl KeJIe30-1eMEHTUT( CTATbHON WU YYT'yHHBIN ).
2.Hanectu Ha Hero UccieayeMbli CIIaB B BUJIE BEPTUKAIbHOM JIMHUH,
COOTBETCTBYIOIIEH KOHLIEHTPALIMU 33JaHHOTO CIJIaBa.
3.3adukcupoBaTh 1 0003HAUYNTH KPUTHUECKUE TOUKU — TOUKU TIEPECEUCHUS] INHUU
CIUIaBa C JIMHUSIMU THAarpaMMBbl.
4.Psiiom ( Ha OIHOM YPOBHE C IMArpaMMoi) HAUEPTUTh OCU IpaduKa B
KOOpJMHATaX «TEMIIEpaTypa — BPEMsI».
5.B obnacth rpaduka MyHKTHPOM C AMArpaMMbl IEPEHECTH KPUTUUECKUE TOUKH,
10 KOTOPBIM € y4eTOM (haKTOPOB HArpeBa UM OXJIAXKIACHUS CTPOSITCS KPUBbIE
IUTABJICHHS WJIA KPUCTAJUTH3ALUH.
6.Ha rpajuke yka3ath (a30Bble COCTOSHUS CIUIaBa U BCE MPEBPALCHUS B
KPUTUYECKUX TOUKAX.
B xone noctpoenus rpaduka ciaeayer HOMHUTh, YTO IBTEKTOUIHBIE U
ABTEKTUYECKHUE MPEBPALIEHUS B CIJIABAX BCEI/IA MOKA3BIBAIOTCS MJIOIIAIKOM.
Kputnyeckue Touku o003HayaroTcs OyKBOMAM WHIEKCOM, COOTBETCTBYIOIIUM
YCIIOBUSIM BO3/ICUCTBUS Ha CIUIaB (HArpeB WM OXJIAXKJICHUE).

Hampuwmep: [loctpouts rpaduk Gpa3zoBbIx nmpeBparieHnii B CIuiaBe cTaib 35 B
KOOpAMHATAX «TeMIIepaTypa-BpeMs» C yI4EeTOM yCIOBHI HarpeBa.

Otset:  Cranb 35- cTanb yriaepoaucTasi KOHCTPYKIIMOHHASI KAUECTBEHHASI C
coziepkaHueM yriepoaa npuonusureiabto 0,35 %, aBisercst 103BTEKTOUTHOM.
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CranbHOM y4acTOK JuarpamMMbl ['padux Harpena
(TuTaBeHUs)
<OKEJE30- LIEMEHTUT) cranu 35

OC1

(\3'

METOJIUYECKHUE PEKOMEHJAIIMM K BBIITOJITHEHUIO
KOHTPOJIBHOM PABOTBI Ne2.

OtBeTbl Ha Borpochkl Nel; 2 BKITIOUalOT B ce0sl 3HAHUS TEOPETUYECKUX OCHOB
npeamerta. M3noxxeHrne matepuana JOKHO ObITh YETKHM, OOCTOSITENIbHBIM, C
00s13aTeIbHBIMU IPUMEPAMHU U BBIBOJIAMU 10 TEMaM.

OtBer Ha Bompoc Ne3 Bkiro4aeT B ceOs BBIOOp 1 000CHOBaHUE BBIOOpA
MaTepuaa JUIsi U3rOTOBJICHUS H3JIEIHS, YKa3aHHOTO B 3aJIaHUU C YIETOM YCIOBUM
sKcIuTyaranuu. Hanpumep: mono0paTh MaTepuain JUis U3TOTOBJICHHS CBEpIIa,
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paboTaroIIero Mpy HU3KUX CKOPOCTSX pe3aHusl, HA3HAYUTh PEKUM
TEPMOOOPaOOTKH, yKa3aTh MUKPOCTPYKTYPY HOCIIE T.O.

Bapuanm omeema:
CBepiio — 3TO peXyUIUi HHCTPYMEHT, KOTOPBIN JTOJKEH 00J1a71aTh BBICOKUMM:
TBEPJOCTHIO, MPOYHOCTHIO, H3HOCOCTOMKOCTHIO, TEMIIOCTOMKOCTBIO B YCIIOBUSIX
HU3KHUX CKOpOCTeH pe3anus. Takue cBorcTBa m3aeaus ooecneuut ctaib 9XC |
kotopas B coorBeTcTBUU ¢ [[OCT 5950-73 obnagaet TernoctoikocThio 320°C,uTo
JieaeT BO3MOYKHBIM HCIIOJB30BaHKE JJAHHOT'O MaTepuaia npyu ONTUMaIbHOM
COOTHOIIEHWH CBOWCTB U LIEHBI. J[JI1 MOIy4YeHUS BBIIIE YKA3aHHBIX CBOVCTB
WHCTPYMEHTA HAa3HAYaeTCs TepMUYecKas 00paboTka: 3aKaaka(MmoydeHue
MaKCUMaJIbHO BO3MOKHOT'O TIOKA3aTeNsl TBEPIOCTU- CTPYKTYpPbl MAPTEHCUTA
3akanku (Mo) )1 HU3KHI OTIYyCK( CHSTHE BHYTPEHHUX HANPSLKEHUH,
00pa30BaHHBIX B pe3yJbTaTe 3aKaliki) . Takum o0pa3om, pexuM TeEPMO0OpadOTKH
OyIeT cleayIoIM:

T.0.=3.+H.0.
1. 9XC - cTanb JierupoBaHHAsI UHCTPYMEHTAIbHAsI KAYECTBEHHAs C COAEPKaAaHUEM
yraepoaa 0,9%, xpoma npubiauzutensHo 1%,kpeMuus npudauzutenbHo 1%.
Cranb siBsieTCS 3a9BTEKTOUIHOM, TOATOMY TEMIIepaTypa MoJ1 3aKaJIKy
paccuuThIBaeTCs 1o Gpopmyre:

Ti= Aci+ (30°...50°), °C = 727° + (30°...50°) = 780 °C.

Cranb 9XC sBisieTcs JISTUPOBAaHHOM, MMOATOMY BBIOMpPaeM 3aKaJ04YHYIO Cpely —
MacJo.
3¢ 780°C|B Mmacno = M3 65 HRC;

2.H.O. ¢ 180°C - 200°C| na Bo3ayxe = M3z — Mo 62 HRC.
CtpykTypa CIuIaBa 1mocie TepMooOpaboTKH — MapTeHCHT oTITycka ( Mo).

OTBET OKOHYEH.
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5 CIINCOK UCIHHOJBb30BAHHBIX NCTOYHUKOB

OCHOBHBIE HCTOYHUKU:
1. JiBoermazoB, [.A. Marepuanoenenue :yueOnuk/I".A.JIBoerma3os.-PocToB
H/J1:®ennke,2015.-445¢.-(Cpennee npodeccruoHanbHOE 0O0pa3oBaHue).

JloToTHUTEIbHBIE HCTOYHUKHU:

1 Mapounuk craneit u craBoB [Teker]:. 3 — e uza.,/crepoeru./A.C. 3y04yeHko,
M.M. Konocos, FO.B. Kamupckuii u np. [log obmeit pen. A.C. 3y0ueHko —
M.: Mamnoctpoenue, 2013. — 784c.

2 CepeOpsaunkuii, [1.I1. KpaTkuii cripaBOYHHK TEXHOJIOTAa — MAITMHOCTPOUTEIS
[ Texct]: CIIO.: [Tonutexnuka, 2007. — 951c.

3 Crmecapuyk, B.A. MarepuasioBeienne W  TEXHOJIOTHS  MaTepHUATIOB
[DnexTpoHHBIN pecypc] : yuebHoe nmocodue / B.A. Crnecapuyk. — DJIEKTpPOH.
TEKCTOBBIE JTaHHBIE. —  MuHck: PecnyOnukanckuit WHCTUTYT
npodeccuonanbHoro oopazosanusi (PUIIO), 2015. — 392 ¢. — 978-985-503-
499-6. — Pexxum goctyma: http://www.iprbookshop.ru/67649.html

4  Comuues, H0.I1. MarepuanoBenenue [IDIEKTPOHHBIN pecypc]| : YYCOHHK JyIs
By30B / FO.Il. Conuues, E.W. TlpsxuH. — DIEKTpOH. TEKCTOBBIE JaHHBIC. —
CII6. : XUMU3JAT, 2017. — 783 c.

5 Mammnoctpoenue; Coopauk cranmaptoB ('OCT u I'OCT P) [DnexTpoHHBIN
pecypc]. — M.: OOO «BbIIM — I1Py,. — 1CD — auck.

6 Bectouk wMamumHocTpoeHus [Tekcr]: Hayd. — TexdH. W mpoumss. Xypn./
Yupenurens: AWM. CaBkun. — M.: OOO H3m — Bo «VHHOBallMOHHOE
MalrHocTpoeHuey, 2017 — 2018

7/ Hayka wu oxwm3up [Tekct]: Hayd. — mnonyil JKypH./Yupenutens:
ABT.HEKOMMepueckas opr. Pepakuus xypHana «Hayka u xu3ap». — M., 2014
—2018.

8 Texuuka — momnoaexu [Tekct]: nayd. — momyn. XKypu./Yupeaurens: 3A0
«Kopnopamuss BECT». — M., 2014 — 2018.

Onepatop 540 000 "KomnaHus "TeHzop" ———

[IOKYMEHT MOZMWUCAH 3MEKTPOHHOW MNOANUCHIO

noanncAHO ®reoy BO "PrPTY", PIPTY, KaukoBckuii tOpuit BaneHTMHOBWY, 31.07.24 16:36 MNpocTas nognucb
3aBeayloLwuii MeToanYecku 61HeToM (MSK)

®rboy BO "PrPTY", PIPTY, CasenbeBa Onbra BUKTOpOBHa, 31.07.24 16:41 MNpocTas noanucb
3aM. ampektopa PCCK «PIPTY» no YP (MSK)
YTBEPXAEHO ®rboy BO "PrPTY", PIPTY, LUuHapeBa Tamapa AntbibaeBHa, 31.07.24 17:15 MNpocTas nognucb

[vnpekTtop PCCK «PIPTY» (MSK)




