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YyeGHas nporpaMma COCTaB/IeHa Ha OCHOBE 00pasoBaTeIbHbIX CTaH1apTOB
OCBO: 1-36 01 05-2013; 1-42 01 01-2013
y4eBHEIX [1aHOB yupexieHns oOpasosanus «[OMEALCKUE [OCYAaPCTBEHHBIH TEX-
Huyeckuit ynusepcuteT uMenu [1.0O. Cyxoro» creuuanbHOCTH!
1-36 01 05 «MaruuHBI ¥ TexHonorus odpaloTky MaTEpUaloB 1aBICHHEM
Nel36-1-27/yu, 17.09.2013; Ne [ 36-1-14/yu. 12.02.2014;
NeI36-1-52/y4. 21.09.2013 '
1-42 01 01 «MeTaanypruyeckoe NpoM3BOACTBO U MaTepHanooOpaboTka»
(1o HanpaBAEHUsSIM ) HATIPABJICHHUE ClIELHATU3ALINY
1-42 01 01 - 02 «MeTanaypruuecKkoe IpOU3BOACTBO H MAaTEPHanoo0paboTKay
(MaTepuanoodpaborka)
cneruanusanys 1-42 01 01-02 01 «O6paboTKa META/IIOB JABICHHEMY
Nel42-1-17/yy. 17.09.2013; Ne 1 42-1-53/yuq. 21.09.2013;
No [ 42-1-60/y4. 25.09.2013;
Nel42-1-31/yu. 13.02.2014

COCTABHUTE.Ib

U .H.Crenaukuu, 3aBeayoiuii kapeapoi «MartepuanopeieHne B MAIIMHOCTPOCHHUY
yupexaeHns o0pasoBanud « OMeIbCKHE TOCYAAPCTBCHHbIA TEXHHYECKUH yHHBEp-
cuteT umeHn [1.O.Cyxoro», KaHAMAAT TEXHHUYSCKAX HAYK, JOHEHT,

PEHEH3EHT
B.B.ITunuyk, HaualbHUK HHCTPYMEHTaAbHO-ITamMoBoro otaena OAQ «I3JluH»

PEKOMEHIOBAHA K YTBEPXIEHHWIO:

Kadeapoit «MaTepuanopeeHie B MalIMHOCTPOSHHU» YUPEKICHUA 00OpasoBaHus
«ToMelNbCKHIl TOCY IapCTBEHHBINH TexHHIeCKHH yRuBepeuTeT umenu [1.O. Cyxoro»
(nporokon Ne 10 or 28.11.2016);

Hay4yHO-METOARYECKUM COBETOM MEXAHHKO-TEXHOMOMMUECKOTO (aKkyibTeTa yupeK-
neHus obpasoBaHuA «'OMenbCKuH ToCyJapCTBEHHBIM TEXHHYSCKMH YHUBEPCHTCT
umend [1.0.Cyxoro»

(mportoxon Ne 11 or 05.12.2016);

HayyHo-MeTOHYECKHM COBETOM 3a04HOr0 (aKkyabTeTa y4peXacHHA 00pasoBaHud
«CoMenbcKuil FOCy IapCTBEHHLIN TexHuYecKUH yHuBepeuTeT umenu [1.0. Cyxoroy
(npotokon Ne 2 or 01.12.2016);  Y3-052-1y

Hay4Ho-MeTOIMYEeCKHM COBETOM yupeaeHHa oOpaszoBanus «l'oMeabCKHA rocyiap-
CTBEHHBIA Texuuyeckult yauepcuter umenu [1.0. Cyxoro»

(npotokon Ne & o1 6. 7.4 7€ ).
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HOACHUTEJLHAS 3AITHMCKA

[leab 1 3a1aun yueGHOM aHCHMIINIID]

[leab usyuenna — u3yueHue B3aUMOCBI3M MENLY CTPYKTYPOil U CBOHCTBAMH Ma-
TCPHATIOB, HCHOb3YIOIXCA B MCTALAYPIHYECKOM MIPOU3BOACTEE.

OCHOBHBIMU 3a1a49aMH ABIIAIOTCS

- PACKpBITHE QU3MYECKOH CYIHOCTH ABACHNUI, IPOHCXOAAMMX B META/LIHYECKHIX
MaTepHalax MCTALYPTHYECKOr0 MNPOM3BOACTBA NMPH BHELUHUX BO3ACHCTBUAX HAa
HMX;

- M3YYCHHE OCHOBHLIX TPYIIT MATEPHAIOB IPUMEHAEMbIX B KAY€CTBE 3ar0TOROK W
CTPYKTYPHLIX M3MEHCHHH B HUX B IIPOIlECCEe TEPMHMECKOrO BO3ACHCTBMA C LEIbio
(bopmupoBanis 3azanHOrO KOMIIEKCA IKCTILIYaTallHOHHDBIX XapaKTePHCTHK |

- H3YYCHHC OCHOBHBIX IDYII HHCTPYMEHTANBHBIX MATCPHANOB, IPUMEHAEMBIX B
MCTA/UTYPIHUECKOM MPOU3BOACTBE MHCTPYMEHTA OCHACTKH U JcTaseil 0B0pY HOBY-
HMSL.

TpeboBanus K 0CBOGHMIO CONEPKAHHNA THCLUUMANNB] «CIelHATBHbIE [IARb]
WHKEHCPHOIO MATePHANOBEICHHS»:

B pesynbrare n3yueHms Marepualon CTYACHT J101KEH!

3HATD:

"METO/IbI H3YYEHHA CIPYKTYPLI U CBONHCTB MATEPUAIOB;

“OCHOBBI TCOPHH M TIPAKTUKHE TEPMHIECKOH, XMMHKO-TEPMUYECKOi, TEpMOME-
XaHH4ECKOH 00pabOTKN METAILIOB U CIIIABOR;

"COBPEMEHHBIC MATEPUATLE U SQPEKTHBIbIE CNOCODBI MX TEPMOYHPOYHSIOMIEH]
00paboTkH,

YMeThb:

"PALHOKAIPHO HCIIOIB30BATE CIPABOYHYIO JIMTEPATYPY 110 BLIGOPY MaTepHa-
JIOB, TCXHOJIOTHMH HX 00paboTky, obecrieuuBaromuX HeoOXOAUMBIE MOKA3ZATCNN
CBOMCTB,

~IPABUILHO OMPEACNATE 001aCTL IPUMEHEHHS TOTO MM HHOTO MaTepHaia;

-HASHAYNTL MCTOIbI U PEKUMbI CTPYKTYPOUSMERSIOWEH o0paborku, obecie-
HHBAKLIMC ONTHMANBHbBIC CBOHCTBA MATEPUATIOB 1IPH padoTe KOHKPETHBIX JcTaneli B
ONPCACICHHBIX YCIOBHAX DKCIIYATALMH;

BJI1A€Th:

~APAKTUICCKRMH HABBIKAMM 10 U3YHCHHIO CTPYKTYPbL, CBOMCTB MatepHaiion:

"METOMAMH IPOCKTUPOBAHKA MPOLECCOB TEPMUUCCKOMH 00paboOTKH METAILIOB 1
CHIABOB;

-“OCHOBAMH TCOPHH Pa3siuHuHbIX BUIOB TEPMHYECKON W XUMHKO-TEPMHYUSCKOI]
00pabOTKH Pa3IHUHEIX MATEPUATOB;

“PALHOHANLHLIM HCLOML3OBAHNEM CIIPABOUHON IHTEPATYPLI 110 BLIGOPY MaTe-
PHATOB, TEXHOJIOIHH X 00paboTKy.

B cootsercTrunM ¢ TpeGoBanuamm 06pazoBatebHbIX cranjqapros OCBO:

1-36 01 05-2013; 1-42 01 01-2013 nocae U3YUCHMS AMCUMILIHHBL «Celialb-
HEIC 1148l MIKCHEPHOTO MaTEpUANOBCACHNS» CTYAEHT A0MKeH 08aaxath onpeie-
JCHHBIMI KOMTIETEHLIMSIMMU.




AKadeMHYeCKUMHU:

= AK-1. ¥YMmers npumenats GazoBble HayUHO-TCOPETHYCCKUE 3HAHMS /1% pe-
LICHUA TEOPCTHUECKHX U NIPAKTHUECKUX 34/aY.

— AK-2. BirajieTs CUCTEMHBIM M CPaBHUTENbHEIM aHATH30M.

— AK-3. Bilagets uccaenoBaTeIbCKMMK HARbIKAMIL

— AK-4. YMmeTp paBoTate caMocTosTe bHO.

~ AK-5. bHITE cnocobnsivi nopoxiars Hopble WicH {o0aanate KpeaTHsHo-
CTLH)).

- AK-6. Brasers MEKAUCURNTHHAPHBIM [101X0,10M [IPH PELICHHM npobiem,

— AK-7. WmeTh HaBblky, CBS3aHHBIE C HCROML30BaHHEM TEXHHYECKHX YCT-
pOHCTB, ynpasicHieM HHGOpMaLuei u padoTol ¢ KOMIIBIOTEPOM.

— AK-8. OGaanath HaBbikaMu YCTHOI M MECHMEHHOI KOMMYHHKALHH.

— AK-9. YMeTh yuuThCs. NOBLULATL CBOKO KBaaMQUKAUMIO B TeueHue Beel
AH3HU.

— AK-10. Mcroab3oBaTs 0CHOBHBIE 32KOHLI CCTECTBEHHOHAYYHBIX JUCLMINIMH
B NPOeCCHONANbHOH AesSTeNbHOCTH.

ConnanbHO-IHYHOCTHBIMI

— CJIK-1. OGnanars kayecTBamMy rpaXIaHCTBEHHOCTH,

~ CJIK-2. BuITh CliocoOHBIM K COLMANBLHOMY B3aUMOACHCTBHIO.

~ CJIK-3. O6naaath cnocoGHOCTRIO K MEKTMUHOCTHBIM KOMMYHMKaUUM,

— CJIK-4. Baagers ganbikamu 3A0POBLECOCPEIKEH U S,

— CJIK-5. BbiTh CIOCOGHBIM K KpHTUKE U CAMOKPHTHKE.

— CJIK-6. ¥Ymers paborars B KOLICKTHBE,

- CJIK-7. CamoctostTeabho NPHOOPETATL U MCMOMB30BATL B NPAKTHYECKO!
ACATCALHOCTH HOBBIC SHAHUS U YMEHHS, B TOM YNC/IE B HOBbIX 061aCTsX 3HAHUI, He-
TOCPEACTBCHHO HE CBSBAHHBIX €O CPEPOi AeATeNBLHOCTH.

IIpodeccuonanbupivu:

— I1K-5. PazpabatniBars TCXHOJOTHYCCKYIO NOKYMEHTAUMIO, IPHHUMATL yya-
CTHC B CO31aHHH CTAHAAPTOB U HOPMATHBOB.

- [1K-6. [TpoBoanTs Texnuyeckue pa3paboTKy W Ha HX OCHOBE NPHHUMATL Ha
COBPEMCHHOM YPOBHE HIDKCHEPHBIC PELICHHA 110 YMCHBIIEHHIO MATCPHAIO- U IHEp-
FOEMKOCTH NPOU3BOACTBA.

~ IIK-7. Beibupars cnocobn MOJIM(ULMPOBAHMS CIIIABOB YEPHBIX W LBETHBIX
MCTAAI0B U HOAYYeHNs TPeOYEeMOH MaKpo- U MUKPOCTPYKTYPbI CTITABOB.

— HK-8. ObocHoBbIBaTL TeXHOIOIMYSCKHE MapaMeTpel fipouecca pahHHUpo-
BaHWA B 3aBHCUMOCTH OT NPEABABAAEMbBIX TPeGOBAHUN K OTIMBKAM W JUTBIM 3a10-
TOBKaM.

~ [HK-9. Onpejeasrs npuuunb v Hameuath NYTH ApeioTBpalieHns Opaka 3a-
FOTOBOK W A€TaNeH (110KOBOK, HITaMIOBOK ¥ I1p.).

- 1HIK-10. Opranusoseisats paboty no BXOJHOMY KOHTPOJK OCHOBHBIX I
BCMOMOTATE/ILHBIX MAaTCPUANOB B AUTCHHO-METATTYPPHYECKOM IPOH3BO/CTEE.




— IIK-15. IlpoBoauth cepTuduKaLmio OCHOBHOIO TEXHOIOMHUYECKOro 00opy-
AOBAHHA 11 POJYKIHH JIHTCHHO-METAIITYPTHYECKOIO IIPOM3BOACTBA B COCTABE rpyli-
bl CHEIHAIHCTOR.

— IIK-17. OcymectsasTs oneparusmsl KOHTPOIb 34 (PYHKIHOHHPOBAHHEM OC-
HOBHOT'O TEXHONOTHUECKOTO 000PYA0BAHKS U PEIKUMA €I0 paBoTLI.

— JIK-18. PaspabarsiBaTs TEXHOIOTMHCCKYIO JOKYMEHTAUMIO, IPHHUMATD yy4a-
CTHC B CO31aHMN CTAHIAAPTOR U HOPMATHBOB, B COCTABE IPYIIILI CIICHUAIHCTOB.

— IIK-19. O60cHOBBIBATE CIIOCOOLE KOHTPOJIS XMMHYECKOTO COCTABa CriaBsa v
OUCHUBATE KA4CCTBO pacHiasa M0 TBEPABIM M ra3000pasHbIM HeMeTalIuuyecKuM
BKJIHOUYEHHSM,

~  HK-20.  Baaaers  meroamxamu OHPCIACACHUS  OCHOBHBIX  (DPH3HKO-
MCXQHUYECKHX CBOHCTE CILIABOB UCPHBLIX M LBCTHBIXN METALIOR,

~ TIK-21. BBIABAATH NPHUKHBL BRIXOAA W3 CTPOA JICMEHTOB TEXHOJIOIMYECKUX
CHCTEM, TIOJIOMKH TEXHOAOTHYECKOTO OCHAWIEHHS, BECTH MX YUeT, paspabaThiBath
NPEANOKECHHS 10 UX OCYIHCCTRIEHUIO.

~ 1IK-22. OBecneuusars o6yuenne fiepcoHana paboTe Ha TEXHOJOIHYESCKOM
000PYI0BAHUH ¢ COOTBETCTBYIOMIMM ClIENMAALHBIM OCHAICHUEM, npaBuiam 6e30-
MAaCHOCTH 1 OCYINCCTBAATL CBOCBPEMCHHYIO IPOBEPKY 3HAHM.

— [K-23. BrInoauats TeXHUKO-IKOHOMHUCCKHE 060CHOBAHUS CHIOCOOOR 1oay-
ACHIT JIMTBIX 3arOTOBOK, HX HArpeBa i TepMoobpaboTkH, B COCTaBE IPYNIbI ClicLUa-
JHCTOB N0 IPOCKTHPOBAHMIO TEXHOIOTHYECKOH OCHACTKY HilM CaMOCTOSTEBIO,

-~ 1TK-27. AHanu3uposath 1 OUEHUBATL coOpanHble JaHHbIE.

— [TIK-28. Paborars ¢ Rayunoit JNTEPATYPOH, CNOBAPAMH, CNPABOYHBIMH MaTe-
pHAJIamMi, PaLHOHANLHO HUCNOIL30BATE CHPABOYHYIO JUTEPATYPY 110 BHIDOpY Mate-
pHaOB, TCXHOMOIUH ux 00paborkn, obecnednBalomme HEOBXOAUMBIE NOKAZATCIH
CBOWCTB.

- 1IK-29.  Anammsuposats u  oOpabarbisats pe3ylibTarbl  HayuyHo-
HCCACN0BATENLCKOH JIEATEILHOCTH, OPraHi30BbIiBaTL paloTy O NOArOTOBKE Hayu-
HEIX CTaTeH, coobuiennit, pedyepatos, 3asB0K Ha BhLAAUY OXpaHHBIX JOKYMCHTOB Ha
00BEKTB! HPOMBILLUIEHHON COBCTBEHHOCTH.

= HIK-30. IlpoBOAMTL CPAaBHUTEALHBI AHANU3 TEXHOIOTMUCCKHY NPOLECCOR
IUIABKH, 3&IMBKH, H3rOTOBIEHMA POPM M CTEPXKHEH, HArpeBa 3aroTOBOK, TEPMHUE-
CKOM 00paboTku.

— HK-31. OcywectBaathb PallHOHANM3ATOPCKYIO MM U300pETaTENbCKYIO 18-
TEIBHOCTD, B COCTABE KOJUIEKTHBA CHEIHAIHCTOR HAH CaMOCTOSTENbHO.

— [IK-32. Baagets Bonpocamu 5K0n0ruueckoit 6e30nacHocti 1 OXpaHbl Tpya
MpY HPpON3BOACTBE OTAMBKH M FKCIUIyaTalMH HAIPEeBATEAbHbIX MeYeli.,

- TIK-33. HpoBoaurte narentabie UCCIICA0OBAHH, OUEHUBATL [IATEHTOCHOCO6-
HOCTb, BLIAB/IATL NATCHTHYIO YMCTOTY [PEAIAracMbIX TEXHHUECKUX PELICHMI,

- 11K-34. Opranusosbisath paBoTy 1o NOAroToRKe 3asBOK Ha BbLJ1AYY OXpaH-
HBIX NOKYMCHTOB Ha OOBEKTbI HPOMBILICHHON COOCTBEHHOCTH, HAyuHBIX CTalel,
COOOLUEHHMH U pedepaToB 1 IHYHO YYACTBOBATH B HEl.

— [IK-37. T'oToBuTL M0KIKaALL, MaTepHats! U NPE3CHTALMM W [1PEJICTABUTENLCT-
BOBATh HA HUX.

— HK-38. PaboTats ¢ nayunoil, TeXHUYeCcKko 1 naTeHTHOMH JUTEpaTypoit,




— IK-40. Ouennsars KOHKYPEHTOCIIOCOGHOCTS U IKOHOMUYECKYIO P PeKTn-
HOCTL Pa3padarTbiBACMBIX TEXHOIOTHIT 1 060opY10BaHNs.

= [TK-42. OcymecTsia T MoHcK, CHCTEMATU3ALMIO 110 [IEPCICKTHBAM Pa3BUTHS
OTpac/ii, HHHOBALIHOHHBIM TEXHOMOMHAM, IPOCKTAM ¥ PELICHUAM.

— 1K-43. Onpeaenars ues HHHOBAUMH U ¢l0CO0L! X AOCTHIKEHIA.

— [1IK-44. PaboTa1b ¢ Hay4HOll, TEXHHUECKOH 1 NATEeHTHOM JNTEPATYPOI.

OBluee KOMMYECTBO YACOB M pAcIpeeIeHUE ay IMTOPHOIO BPEMeHH 110 BIAM
3aHITHA.

OO1uee KOMMYECTBO 4ACOB, OTBOAMMOC HA M3YYEHHE AMCUMILTHHBL «Creiy-
AIILHBIC IT1ABBl MHIKCHEPHOI'O MATEPUANOBEACHUA» B COOTBETCTBUN C YUeOHBIMHU i11a-
HamH NO CHeuuaibHOCTH:

1-36 01 05 «Maluse! ¥ TEXHOMOIHst 06PabOTKN MATEPHATOB JABJEHHEMY

GOpMa NOTYYEHHS BBICUIETO 00pa3OBaHMs; JIHCBHASL, 3a0UHAS (nonnast) 48 ua-
COB, TPYAOSMKOCTH YUCOHOR AMCHUILINHBE cocTaBaseT 1,0 3a4eTHbIX CaAunmIL
Pacnpe;ieaeniie ay uTopHOro BPEMeHH 110 BUiaM 3aHsTHIL, Kypeam 1 ceMecTpam

Jnesnas Gopma 3aoyHas
) 1-36 01 05 1-36 01 05
Kypc 5 5
Cemectp 9 0,10
Jlexunu (Hacos) 16 4 (9ceMm)
JlaboparopHiie 3aHsTHs (Yacos) 16 4 (10cem)
Beero ayanTopHeIx (4acos) 32 ! 8 L
PopMbl TeKyLIeH aTTecTaunu no yueGHO JHCHHILIHHE

3aueT(cemectp) I 9 ] 10 |

1-42 01 01 «Meranaypruyeckoe npou3BoACTRO # mMaTepuanoodpaboTkar
dopma noayuenus BLICLIero 06pazoBalms: JHEBHAS, 3a04HAS. 3809HAS COKpa-
WeHHas 82 qaca, TPYAOEMKOCTL yueOHOH AMCUMNANHBL coctasnger 2.5 3a4eTHbiX
CAMHULL.
Pacnipesenenne ayAMTOPHOTO BpeMeHH 110 BUAAM 3aHATHI, KypcaMm 1 ceMecTpam

3aouHas co-
Hnesunas dopma B 3&2‘-[11&5!
1-42 01 0} 1-42 01 01 1-4,_0101dm
Kype 5 4 3
Cemectp 9 7.8 9,10
Jlexuuu (uacon) 32 6 (7cem) 6 (9cem)
Jlaboparopupie 3aHATHS 16 4 (8cem) 4 (10cem)
(yacoB)
Beero ayauTopHbIX (4acos) 48 10 10 B
DopMmel TEKyLUeil aTTecTalunu Mo yuedHoi ANCHHILIMHE

Sauer(cemectp) ‘ 9 i 3 N




COAEPXXAHUE YUEBHOI'O MATEPUAJIA

Beeodenrue.

Tema 1. Ocroswr mepyuecron obpatomxu.
L 1LKOMIOHEHTE! 1t (hasbl sKee30 YT ICPOINCTBIX CIIIABAB. Anarpamma keseso-
YyrIAepoL.
1.2.®a30BkIe npeppaimenns B JKEICI0YTICPOIUCTBIX criTaBax. Buarl tepmuyeckoit
00paboTKH.

Tema 2. Tpebosanusi k cmpyxmype u ceoiicmeam Mmamepuaios odpabameisae-
MbIX XONOJHOU WMAMROBKOH.

2.1.Mapxuposka, npumenchue, TepmooSpadoTka KOHCTPYKUHOHHBIX CTanei, 1to-
Bepraembix 00padoTke 1aBIcHHEM.

2.2.Mapkupogka, NpuMeHeH e 1 TePMO0OPabOoTKa HBETHBIX META/IOB U CIL13BOB,
oOpabarbiBaeMbix JaBlICHUEM.

Tema 3. Hrempymenmansmole mamepuaisi,

5.1.MapxupoBka, npuseHcHite. TEPMOOOPAOOTKA HHCTPYMEH TAILHBIX CTAJIEH, He-
HOABSYEMBIX 4181 H3TOTOBACH NS WITAMIIOBOTO HHCTPYMEHTA. MapKUpPoOBKa U npu-
MCHCHUEC TBCPAOTO CNIIABOB 414 U3rOTOBICHMS IHTAMIIOBOTO MHCTPYMEHTA.

Tema 4. Pabomocnocobuocime wmamnosoil ocHacmill,

4.1.TlpMuHHELl OTKa3a WTaMIOBOIO UHCTPpYMEHTA. BUabl u mexanmsm paspylueHns
LITAMIIOBOM OCHACTKH,

4.2.MeT05! HOBBILIEHNS CTOMKOCTH LITAMIIOBOIO HHCTPYMEHTA.




YYEBHO-METOJAUUYECKAS KAPTA YUEBHOM JIMCLIMITUIMHBI
{HHesnas dopma nomyueHus o0pazoBanus)
1-36 01 05 «Mawubt ¥ TeXHONOr#s 0GpaboTKM MaTEPHAIOB JABICHHUE M »

Konuuecrso AYIHUTOPHBIX 4acOB 1

dopma
KORTPOA
i IHAHW

YCP

Hassanue pazaena, remi

{cemunapckue)
3AHATHS
JaboparopHbie
33HATHS
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TeKHMH
1‘1pam‘u YECKKE
KosiyecTro vacos #a
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Bpegenue

1. KomrionenTs! v daswt smeneszoyr-
AepoancTbIX crtasas. Quarpamma
HENRE30-yrNepoa.

b
=2

3,0.3J1P

2. |DazoBble NPeBpalIEHHs B Kee-
30¥YTAEPOANCTLIX CrtaBax. Buab 2 6 3,0.3J1P
TepMUuecKoi o0paboTku

3. |MapkupoBKa, npMMeHeHHe, Tep-
M000padoTKa KOHCTPYKUHOHHEIX 2 4 3.0.3]1p
cTadel. noagepraeMsix obpador- U
ke nasaengem.

4. Mapxuposka, NpuMeHeHHe 1
TepmoobpaboTKa UBETHLIX MeTall- p) 3
J10B ¥ crtaBoBs, obpaGaThiBaemblx '
NAaBIeHHEeM.

5. |MapkHpoBKa, MpUMeHeHHe, Tep-
MO0OPabOTKA HHCTPYMEHTA/TLHbBIX
Cranel, HCROMb3YEMBbIX 1St HIrO-
TOB/EHHA LITAMIOBOIG HHCTPY- 2 5 3.0.3)1P
MeHta. MapkupoBka u npumene- ; T
HHE TBEPAOrO CHJIABOB /I H3I0-
TOBJIEHWSA LWITAMITOBOIO HHCTPY~
MEHTa,

6. {IlpuumuHb OTKA3a LHTAMIIOBOTO
HHCTPYMEHTA. BUABL W Mexaruim 2 : 3
Pas’pyleHHs WTaMioBOH OCHACT- ,
KH. ' | ‘

7. ‘MeTtoabl NOBLIIEHUsS CTOHKOCTH 4 ’ 3.0.3J1p
0.3
LUTAMIIOBOFQ HHCTPYMEHTA,

Beero; 16 16

Hpuuariie oGo3uanenns (GopMa KOHTPOIS anni ) O - oTuer no Aadoparoproi pabore,
3P — sanmra dalboparopsolt paloTs:,
3 - sager




YT-IEBHO-METO)]I/IL{EC KA KAPTA YUEEHOM AAUCHHITINHBI
(3aounas gopma nonyuenus o0pazoBatus)
1-36 01 05 «Maiunsl 1 TexHONOr WS 00paboTkn MaTepHanoB JaBTeHNEM
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Homep pazgena, rempl
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| Koanuecrso ayamropubix yacor

g

Haseanne pasgena, revpl

JEKIMH
HPAKTH4ECKHE
3AHATHA
3aHATHA

) gcemnnaggmgl_#
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KoanuecTBo yacop na
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DazoBbie NpeBpatteHus B kee-
30YTNEPONUCTRIX chaBax. Busl
TEPMUYCCKOR 00paboTkn
#Mapmpomca, NPUMEHERHE, Tep-
MO0OPaboTKa KOHCTPYKIIMOH HbIX
cTaneit, nonsepraeMbix obpabor-
K¢ 1aB/ieHHeEM,

0,

Mapkuposka, npumeHenme 1

TEPMOOOPAdOTKA LUBETHBIX MeTal-

FlOB H CittaBos, obpadareiBaeMblx

0.5

L]

Jﬁ.‘IaBJlt‘HHt‘M. ‘
Mapxnpoeka, npumesenue, Tep- J
M000paboTka HHCTPYMEHTATbHBIX |

CTane, HCHOMb3YEMbBIX IS W3ro-

RHC TBEPAOrO CIAABOB 1%t M3r0-
TOBACHHA LLUTAMITOBOIO RHCTPY -
MCHTA.

TOBJICHNA LITAMIIOBOrO HHCTPY- ]
MenTa, Mapkuposka u npumetie- {
1

0,5

Flpnumuel orkasa wrammnosoro
HHCTPYMCHTE. Buabt  Mmexanmsm
PaspyluieHus IHTAMITOBOH OCHACT-
KH.

_(luTam ﬂOBOT__O HH CT]CJ)’ME—!T&.

MGTO,HbI [MOBBIUCHKWA CTORKOCTH
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YUEBHO-METOJUYECKAS KAPTA YUEBHOM JIUCLIMI UIMHbBI
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Beeaeuue
1. |KomnoHeHTst 1 a3kl Keae3oyr-
ACPOAHCTRIX cnaasar, Juarpamma; 4 2 3.0.3JP
Keaeso-yrtepos. r
2. {DazoBLie NIPCBPALEHHA B JKee-
30YMIEPOANCTRIX cnijtasax, Buab 4 6 3,0,371P

TEPMUUEcKOH 00padoTkK

3. iMapkupoBKa, IpUMEHeHHe, Tep-
Mo00paloTKa KOHCTPYKHHOHHBIX 4 4 3.0.37P
crafiel, nojsepracmoix 06pator- T
K€ JIaB/ICHHEM.

4. MapxuposKa, NpUMEHEHNE 1
TEpMOOOPABOTKA LBETHBIX MeTail- | 4 3
NOB K CILIaBoB, 00padaThlBACMbIX
NABIIEHUEM.

3. MapKknpoBKa, ripumMeHeHne, Tep-

M000paloTKa MHCTPYMEHTANTBHBIX
CTane, UCNOALIYEMBIX AT H3FO-
TOBACHH LUTAMNOBOIO HHCTPDY - 4
MeHTa, Mapkuposka 1 npumene-
HHE TBEPAOTO CILIABOR A18 W3O~ !
TOBJICHHSA [UITAMIOBOIO MHCTPY-

MEHTA.

ta

3,0.3J1P

6.  (Ilpuuuib 0TKa3a WTAMNOBOTO
HHCTpYMeHTA. Buabl 1 Mexanusm 4 3
PA3PYLIEHHS IHTAMIIOBOH OCHACT-
KH.

7. MeToabt NOBBILLIEHHS CTOMKOCTH .
8 2 3.0.3)1p
WTAMIIOBOrO MHCTPYMEHTA,
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YUEBHO-METO/IMUECKAST KAPTA YYEBHOM JJUCIIUTIIIMHBI

(3aounas Qopma nonyuenns obpazoBaHus)
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Bpeaenne

. |KomnoHenTs! u dasbl xenesoyr-
nepoAucThIX canasae. Juarpamma; U9
HKeJIE30-yTepoa.

2. |®da3oBble NpeBpalLEHUs B Kene-
30YrACPOAHCTRIN ClaBax. BuAak) 0.5 4
TepMUHEeCKoit obpadorku

0,3J1p

(%)

Mapkuposka, npUMeHenne, Tep-
M000padoTKa KOHCTPYKHUHOHHBLIX 0.5
crasiei, nogsepraemulx obpador-
K€ J1aBJIEHHEM,

I

4. |MapkupoRKa, npuMeHenHe 1
TepmeoOpaboTka UBETHBIX MeTall- 0.5
NOB # c1i1asos, odpabaTeiBacMblX
JABJICHHEM.

5. MapxupoBka, npuMeHeHue, Tep-
M000paloTka HHCTPYMEHTALHBIX
CTaNEH, MCIONB3YEMbIX A/ H3rO-
TOBJICHHS LITAMMOBOTO HHCTPY- 0,5
MeHTa., MapKupoBKa  lipumMene-
HUE TBEPAOTO CILABOB /18 W3ro-
TOBACHHS WITAMIIOBOTO HHCTPY -
MEHTa.

6. [puunibl oTKasza WTamMnoBoro
HHCTpYMeHTA. Buanl u mexanuam 1.5
3
PaspyiwCHMs LITAMNOBOH OCHACT-
KH.

7. MeToap! MOBBLILIEHHS CTOMKOCTH
IWTAMNOBOIO HHCTPYMEHTA.

3

. Beero: L6 L 4

Hpuhsrsie obosnauenus (hopsa konTpoas snanni): O — oruer no JaboparepHoi pabore,
3P = sawmra naboparopHoit paGoru,
3 - zauer




MHOOPMAIIMOHHO-METOJJMUYECKAS YACTh

OcHOBHAs JuTepaTypa

L. Cnemnanbhple I1aBbl HEKECHEPHORO MaTepUaioBeACHHs: KYPC JCKLUMI 418 CTy-
ACHTOB CIEUUATBHOCTH [-36 01 05 «Mamnubl ¥ TexHoa0rus 06paboTKH Marepraion
AABJICHHEMY JIHEBHOC K 3a04HOe Popm 00yueHus / aBT.-cocT. M.H.Crenankun.- [o-
mens: [TTY um.I1.O.Cyxoro, 2007.-64 c.

JlonoaHuTEALHAS TUTEpaTYpa

I Teanep FO.A., Unctpymentaisible crain: cnpasounnk / KA Teaaep.- Mocksa
Meranayprus, 1984, - 584 ¢.

2. Marepranosenenne: yueSHoe nocobue aas Bysos / M.M.Kapckuit [u ap.]. —
Munck : Beima#iwas mkona, 2015, - 557 ¢.

3. Tyases A.lL, Metaiosenenue /A I yases.~Mocksa: Metannyprus,1977.-648 ¢
4. KoHCTpYKUMOHHBIE MaTepHaIbl: ClpaBouHuK / noa pea. b.H.Apzamacosa.- Mock-
Ba: MawmuHoctpoenue, 1990.- 688 ¢.

5. XHMHKO-TCpMHUUECKas 0bpaboTka HHCTPYMEHTATLHBIX MAaTepHAIOR/
kM. benbckuit, n gp. —~ Munck: Hayka u texunka, 1986.- 247 ¢.

6. XUMHKO-TepMuUeckas 00paboTka METAIOB H CILUIABOB: CIIPABOYHUK / [OA PEL.
JL.C JIsxoBnua.- Mocksa: Metanayprus, 1981.- 424 c.

7. Jlaxopny JLC., ToBbiuicHRE CTOMKOCTH LITAMIIOBOTO HHCTPYMEHTA METO1aMH XH-
MUKO-TepMUdeckod o0pabdoTku / JL.C Jlaxosuy, JL.IBopomnun, J.I1.Kapnenko.-
Munck: Briurigk, — 1971, 56 ¢.

DREKTPOHHBIR KYPC ANCLMILTHHLL
CriennaibHble T1aBbl HHKECHEPHOTO MATEPHAIOREICHHSA! JIEKTPOHHBIH Kype
aucuuninnel. Crenadkud MLH. Hospuskos E.IT., 2015,
http://www.edu.gstu.by/course/view.php?id=10 .
= P . g_ y,-. , by P P - /4/[{ RGeS
O prec taon CCLLr e [0 Gl Clﬁ%f@?-r«( 7 G Leybbee S0 I

Hpstviepinlii nepeuett team dadopaopiniy pador

- Beenenne B abopaTopHuiil npakTukym. TexHuKa 6e30nacHoCTH
npu pabote B 1abopaTopun.

- MUKpOCTPYKTYPHEIH aHAIN3 METALIOB ¥ CIABOR U HeMCTajllnue-
CKHX MaTepHaoB.

- OnpenesleHne TBEPIOCTH W YAAPHON BA3KOCTH.

- M3yuenue CIpyKTyphl YIAepoMeThiX cTaleil B paBHOBECHOM CO-
CTOSIHHMH,

- 3aKajiKa cranei.

- Ornyek craneit

- McuipapaeHue cTpyKrypbl 14TOi 1 neperpertoit crain. Pexpucrai-
JIH3RUHOHHBIR OTXHUT,

- XUMHKO-TepMpueckas obpadorka cranci.

- JlernpoBaHHble KOHCTPYKUHOHHbBIE CTAIH,




- JIernpoBaHmbie HHCTPYMEH TAIBHBIC CTAIM.

- M3yueHne MUKPOCTPYKTYPbl 4VTYHOB.

- MHKPOCTPYKTYpa M/l M MEAHBIX CIUIABOE.

- CTPYKTYpa u CBOHCTBA HOJHMEPOB H KOMITO3MTOB HA HX OCHOBE.
- AHTHOPUKUHOHHDIC MATEPHAIBL.

OCHOBHEIMH METO1aMR OOYYCHHA, OTBEUAIOIMMH LEAAM U3YYCHHS AUCLMIIIH-
HBl, ABISIOTCH:

“ONEMEHTL NPOONEMHOr0 00yueHus (IPOGAIEMHOE H3TOKEHNE), PeaT3yeMoe
Ha JIEKUHMOHHBIX 3aHATHIAX,

~DIEMEHTBI YHEOHO-HCCIIEA0BATENLCKOIN AEATEALHOCTH, pealn3yemple Ha 1abo-
PATOPHBIX 3AHATHSX U 1IPH CAMOCTOSTENLHOM padoTe;

~KOMMYRHKATHBHBLE TEXHOIOIMH (AUCKYCCHH, yHeOHbIe Ae0aThl), peanusyesble
Ha 1abopPaTOPHBIX 3aHSATHIX U KOH(pEPeHIHIX.

HIpH u3ydeHun AMCHUITIMHBE PEKOMEHAYCTCS HCMOAB30BATL caeayronme Ghop-
Mbl CAMOCTOATENbHON PatOTLI:

— KOHTpOJHMpyeMas caMocTrosTelbHas paboTa B BUIC PELUCHHS HHAMBHAYANb-
HBIX 321124 B ayAMTOPHI BO BPEMA NPOBeACHHS Ha0OPATOPHBIX 3aHSTUI 1101 KOHTpPO-
JIEM MPENOIaBaTe/s B COOTBETCTBHY C PACIACAHHUEM 3aHATHIL;

— CaMOCTOATE/ILHAA paboTa, B TOM 4HC/IC B BULE BLITIOIHEHNS HHAMBUAYATbHBIX
38JaHUI ¢ KOHCYIbTALMSIMHU Y FIPEIIOABATEILS.

YuebHO-MeroarIeckoe 0Geciieuenue OpUEHTUPOBAHO HA OCROCHHE CTYI€HTAMH
OCHOB HHHOBALMONHBIX TEXHOJOIMH, yMeHue paGoTaTh ¢ Hay4HON M TeXHHYECKOI]
MTEpaTypoii. MyucHue kaskno TeMbl TOMHMO NPUBEAEHHBIX B YaeGHOH porpam-
ME JIMTCPATYPHBIX HCTOUHMKOB NPE/IIONAraeT UCIONE30BAHIE MATEPUATOB TeMATH-
HECKOH MedaTh, a Takke MHOOPMALHOHHBIX pecypcon Internet.

CamocTosttresibHas pa60Ta 06}"—[&1[0LLICFUCH CRIAABLIBACTCSA M3 CJICHYVIONINX IEMEHTORB:

- NpopaboTKa (tPOC/IYIIAHHOTO TCKLMOHHOTO MaTePHAIa;

- OAPOTOBKA K MPOMEIKYTOUHOMY KOHTPOJIIO W BBHIOJHEHHE TECTUPOBAHUS MO HTO-
raM U3y4eHus y4yedHBIX MOy e,

- HOJITOTOBKA K CYIIAHUIO OUEPSIHON JeKLUH;

- NOJIFOTOBKA K BBIMOJIHEHHUIO 1a0opaTopHoii paboTel;

- MOArOTOBKA K 3aILUNTE 1abopatopHoil pabotsl,

- NOJATOTOBKA K 3a4eTy.

Kpurepun onenok pesyibratos yueGHOM AeSTEILHOCTH

lipu otenke snanuit ofyuarommxes oTveTkaMu B Gaiiax 1o necsTubaiibHol
HIKAIC NPAMCHAIOTCH KPUTEPHH OLUCHKN PE3YIbTATOB y4eOHOI AesTebHOCTH 0fy-
HEOLIMXCHA B YUPSHCICHUAX  BBICUICIO 00pa30BaHMS 110 AeCH TUCAILHON  LIKAAC
(ITuebmo Munucrepersa ofpasosanus Peciiy6anku benapyes o1 28.03.2013 1.
Ne 09-10/53-T10).




[TepeycHb BOIPOCOB A8 CaMOCTOATENEHON paboTbl CTYACHTOB

. HTO Takoe MexaHnueckas cMech GeppuTa ¥ eMeHTHTa?
. UTo Takoe TBEPILIA pacTBOp YIACpoia B a-kenese?
- Kakas Nuaus anarpamMyel COOTBETCTBYCT IBTCKTOWIHOMY NPEBPALLEHHIO?
. Yramute (asbl 4 CTPYKTYPHBIC COCTARIAIONINEG, UMEIOLIMECS NPH KOMHAT-
HOH Temnepartype B cniase ¢ 1,3 % C. Jlalite XapakTepucTHKy 3TOr0O Crilasa.

5. B crpyKType 403TEeKTOMAHON YITIEPOAUCTON CTaNn COAEPIKUTCS 0Ko10 25 %
(bepputa. Onpenennte, CKOILKO B 9TON CTAIM COACPKUTCA yrIepoaa.

6. Uro Takoe TBEPALI pacTBOp yraepoia B y-enese?

7. Tlpn Kakoii Temneparype NpOTeKaeT IBTCKTOMAHOE NPEBpAleHHE?

8. KaxoBa cxema 3BTEKTOMHOTO APEBPaLLEHHs?

9. Ykamute Qasel B CTPYKTYPHBIC COCTABISIOIIME, HMEIOIIHE TIPU KOMHATHOI
temreparype B ciuiase ¢ 0,8 % C.

10. Kak Ha3plBaloT XUMHYECKOE COCANHCHHE Menesa ¢ yriepoiaom?

1. TlpusenuTe CTPYKTYpHBIE COCTARMIAIOINE CTACH B HOPS/KE BO3PACTAHMUS
CoJiepIKaHus yriepoaa.

12, Onpeseante conepikanue yriepoa B ¢Tail, COCTOSCH TOILKO W3 NEp.In-

LUPE T PR ey

<N

Ta.

13, 1o Kaxko# AuHnmn AnarpaMybl BLLACISCTCS UEMEHTHT BTOPHYHBIY

14. Tlo xaKoR AMHMK AuarpamMMBbl BLLACSCTCH UEMCHTHT TPETHYHEBIH?

15. Kaxne CcTpyKTYpHBIE COCTaBASIOWINE CTaNeH cocTonT u3 JAByx $has?

16. Kaky CTpYKTYPY MMEIOT MEUICHHO OXJTQKAEHHBIC YIIEPOAUCTBIC CTAMH,
cogepxkaue 0.8 % C?

7. KakoBo MaxkcumaibHOE COAEPIKaHHE YIVIEPOJd B HHU3KOTEMICPATYPHOM
(beppure?

18. M3 kakux a3 coCTOAT 3a3BTEKTOMAHBIC CTAIN [IPH KOMHATHOH Temmepa-
Type?

19. Kakylo cTpyKTypy uMeeT MejieHHO oX 1K IEHHa ctalis ¢ 0,6 % C7

20. Yro Takoe MexaHHUYECKas IBTCKTOMAHAS CMECh DEPPHTA U LIeMEHTHTA?

21. Ilpusesinte CTPYKTYPHBIE COCTABSIONME CTANCH B NOPsIKE BO3PACTAHMS
TBEPIOCTH,

22. M3 kakux da3z cocTont crais ¢ coaepmannem 0.2 % npH KOMHATHOMN Tem-
nepatype u 760" C?

23. W3 xkakux §a3 cocTouT crass ¢ cogeprxannem 0,2 % npu KOMHATHOH TeM-
neparype 1 920°C?

24. U3 xakux §as cocTouT cTanb ¢ coxepuanueM 0,8 % npM KOMHATHOI Tem-
neparype u 760° C?

25. M3 kakux ¢az coctont cranb ¢ coaepikanuem 1,2 % npy KOMHATHOH Tem-
neparype u 730°C?

26. M3 xakux (a3 coCTONT CTajb ¢ coaepixkaduem 1,2 % nipu KOMHATHON Tem-
neparype u 1000° C?

27. Kakyro CTPYKTYpY UMEIOT MEANCHHO OXJIAXKIEHHDIE YIVIEPORUCTRIE CTAH,
coaepxamue 0,6 u 1,7 C?




28. Kaxas Touka AMarpammbl ASAUT CTATH HA JOYBTEKTOMIHBIC U 3a3BICKTO-
WIHbIC?

29. YKaxuTe Pasbl H CTPYKTYPHBIE COCTABIMIOUINE, HMCHOLIE MpH KOMHATHO
TeMIIepaType B ciape ¢ 1,3 % C,

30. Kakopa MakcumaibHas PACTBOPHMOCTE YETICPO/IA B AyCTeHUTE?

31. Kakue cBoiicTsa IpuoSpeTact craib nocie 3akanku?

32. Tlpu Kakolf TemnepaType NpOM3BOAMTCS MONHbI OTHHL 383BTCKTOUTHOI
craiau?

33. YT0o nOHNMAETCS MO HPOKATHBASMOCTHIO, 0003HAYAEMOI Hsp?

34. Kakan cTpykrypa QOPMHPYETCH B CTANM 10C/E €8 ONXJIWKACHHS W3 aycre-
HUTHOTI'O COCTOAHUS CO CKOPOCTHIO BBIHIC KPUTHHECKOI?

35. Kaxas da3za menes0yr;1epoAuCTBIX CILTABOB HMECT TAKOE KE KOIMUECTBO
yriaepoia B TBEPIOM PACTBOPE, KAk U ayCTeHHT U3 KOTOPOro oHa 06pa3oBainachk npu
OXJIaxAeHUH?

36. Yto Takoe MapTeHcHr?

37. UTo NOHMMAETCA N0 3aKAIKOI craieh?

38. Kakas M3 IpUBEACHHBIX CTPYKTYPHbBIX COCTABASIONIHX npe/acrapiser coboi
MEIKOANCIEPCHYIO PePPHTO-LEMEHTHTHYIO CMECh B KOTOPOH CPEAHsS TONIIUHA T1a-
CTHHOK YKa3anHbiX a3 coctasisier 0,1...0,15 mim?

39. [lo kaxol TemMuepaTypsl HArpeBalOT 10,1 3aKanxy Cranp 457

40. I1pu kaxol remMnepaType NpPOH3BOAUTCA HETOMHDLIA OTKUI 3aIBTEKTON 1HOMH
cTann?

41. Hocse vero craab npuoGperact BLICOKYIO MIACTHUHOCTL B XON01HOM CO-
CTOSIHUK?

42. Jlo kaxoii Temiieparypbi HAPEBAKOT HOA 3aKaIKy cTaas Y 10A?

43. Hocae vero cragp nproGpeTaeT XOpouIyio 00pabarTsiBacMOCThL pe3aHneM
f10CIIe NpoBeACHUS?

44. 10 noBLILaeT TETPArOHANLHOCTL MAPTEHCHTA?

43. Yro Takoe yiyuuienue cranm?

46. Kaxas ctpykrypa dopmupyerca B cTain nocie eé oxIaiienus s aycre-
HUTHOTO COCTOAHMS 0€3 ubdy3HoHHOro NpespameHns?

47. Kaxas CTpyKTypHas COCTaBisioljas, MOIy4eHHAS HIPH NEPeOXAKIACHIN
dyCTCHUTA, UMECT NIACTUHYATOE CTPOCHHE K3 YEPEAYIOWMXCA KOJAOHHH depputa n
HeMeHTHTa TojmuHol 0,2, ..0,25 Mxm?

48. llpn kaKo# TeMriepaType NPOM3BOANTCS HEMOMHBI OTKHI JODBTEKTONI-
HOA crasu?

49. BosachcrBrue TOKOB BBICOKOH 4actoTsl ua NOBECPNHOCTL CTATLHONR JAeTalu
MPUMEHACTCH 151 OCYLHICCTBACHUS. . |

50. Kakass CTpyKTYpHas COCTaBsoWas, TotydeHHas NpH HEPCOXJDKACHUH
ayCTeHHUTa, UMECT HI0JILYATOE CTpoeHHe?

51. Kakne cBoiicTBa mpuoGpeTtaer craib 10c/e 3aKkaikH u Cpe/IHETEMNIEPATYD-
HOTO OTIIycKa?

52, Ilpn xaKoil TemepaType npon3BoANTCs AndGQY3HOHHBIR OTKUT?

53. lpn Kako# remneparype NpOW3BOANTCS OTHKE A5 CHSITHS BHYTPEHHUX
tocne 06paboTky pesannem?




34. Kakue cpoiicrsa npuodperact craib nocie 3aka

JIKH 1 BLICOKOTEMIIEpaTYp-
HOrQ oTHYCKA?

55. Pesknum oxnancienns crany, HarpeToi 110 ayCTEHUTHOTO COCTOAHMSA, 0603Ha-
YeHHbIH UHDPOH 1, oGecneunpaer NOJTYICHHE CTPYKTYPHL. .. ?

T,°C

L, cek
56. Ilpn karoit remueparype NPOM3BOAKTCS NOiTHBIE oTkur Cram 457
57. Pexxum oxaamaeHus craim, HArpeTol A0 ayCTEHUTHOrO COCTORAHMS, 0G03HA-

YeHHBIN Lngpoii 2, obecneunpaer OJIYYEHUEC CTPYKTYPHI. .. 7
ToC

LoCer
58. Kakas dasa B crann nocie eé oxnaxichus us ayCTCHHTHOIO COCTOAHUS
HUMECT MAKCUMATBHYIO ILIACTHYHOCTDL?
59. Pexnv oxnaxaenus cranm, HAIpETOH A0 ayCTEHUTHOTO COCTONHNA, 0003Ha~
4eHHbIH LHbPOit 3, obecrieunBaeT nonyuene CTPYKTYPBL...?

1, cex
60. Pexxum oxnaxaenisg CTaIH, HarpeToi 10 ayCTeHUTHOTO COC

FOAHMA, 0003Ha-
YEHHBIA UHPPoii 5, obecneynpaer NOJIy4E€HUE CTPYKTYPHL. ., ?

TeC

I, cCK

61. Tlpu kaxoli Temnepatype npoussoautes PEKPHCTALTH3ALMOHHDBIH OTHKUT?

62. Kaky1o 1eTa1h U3roTasIMBaroT 13 ACTUPOBAHHOR KOHCTPYKLUMOHHOR ¢Taau
15X7?

63. Kakas no kauecTsy craip 15X?

64. Kakas Tepmuveckas niy XMMHKO-TepMudecKas 0OpaboTka npumeHsercs
AT 06paboTKK 3y6uaToro Koneca M3roTORICHHOIO 13 cTanm 15X7

65. Kakyro crpykrypy nmeer 3y0uaToe Komeco, H3roTOBNEHHOE U3 cTaan 15X

66. Kaxyto gerans uarorasimsaror ns KOHCTPYKUMOHHOM cTanu 20X1P?

(W8




67. Kakas no kauecrsy craan 20XI°P?

68. Pacmiudpyiite coctan KOHCTPYKUHOHHOMH ctanu 20X1°P,

69. Kakyo ctpykrypy nmeer HCPBAK, U3TOTOBICHHBLIA W3 cTanmn 20X P9

70. Kakas Tepmuueckas uan XHMUKO-TCpMiueckas o0paboTka npoBoTes
A7 00paboTky yepBaKa u3 crain 20X PAY

71. Kakylo aetanb M3roTasauBatoT u3 JACTUPOBAHHOH KOHCTPYKUHOHHOf CTa-
a1 40XDA?

72. Kakas 110 xauectsy cranb 40XDA?

73. Paciumdpyiire coctan KOHCTPYKUHOHHOH crann 40X DA

74. Kakas tepmuyeckas mau XHUMMKO-TCpMAUCCKas 00paboTka npoBogHTCs
I U3TOTOBJICHMS Bana U3 crann 40XDAY

75. CIpyKTYpa 1LIMUEBOrO Baila, N3rOTORICHHORO U3 craim 40X PA,

76. Kakywo AeTaibs M3roTapinsaior u3 JACTUPOBAHHON KOHCTPYKUHOHHON CTa-
A 38X2ZMIOA?

77. Kakas no kauectsy crais 38X2MIOA?

78. Pacumdpyiite cocran KOHCTPYKUHOHHOH craim 38X2MIOA.

79. Kakas tepMmuueckas uim XMMHUKO-TEpMUUecKas o0paboTka npoBoauTes
AT H3TOTOBJIEHHSA FUAL3EI HnAMHAPpa ABC 13 craan 38X2MIOA?

80. Kakas cTpykTypa ruibib wnanniapa JABC, usrorosiensoro ns cranu
38X2MIOA?

81. Kakywo getanb u3rotasinpaior us JCTHPOBAHHOH KOHCTPYKLUMOHHON CTa-
an HIX15?

82. Kaxkas no kauecrny crais 11X159

83. Kakyo cIpyx1ypy nmeer HIAPUK NOAWMIHUKA, M3rOTOBACHHbIN U3 CTaiu
1IX15?

84. Kakast Tepmuueckas wiau XHMHKO-TCpMHUYECKast 0OpaboTka nposoanres
AT M3FOTOBJICHHS KOJbLA NOJUIMITHAKA 13 cTany LHX 159

85. Kakyro 1etaib usrotasiusaror us KOHCTPYKLUHMOHHOI CTaiu 657

86. Kakas 1o kayecTny ¢rais 659

87. Kakag rtepmmueckas wiy SHUMHKO-TepMuYecKas o0padorka npoBonTes
AT H3TOTOBJICHHSA PECCOPBI W3 cTaiu 657

88. Kakas ctpykTypa nocse TepMHYCCKOH 00paboTku npHCyTCTBYET ¥ [EPYIKH-
HBI, M3TOTOBICHHOH U3 cTaly 657

89. Kakne BUABI AeTaleil M3roTaBIMBAIOT M3 CTANN 60C2ZH2A?

90. Kakas no kauectpy crans 60C2H2A?

91. Kakas tepmuyeckas uiu XUMHKO-TepMHYEcKas 06paboTka NpoBoanTCs
AJ1A M3TOTOBICHUS NPYXKUHBI 13 cTaau 60C2H2A?

92. CTpyKTYpa OpysKHHBI, H3rOTOBAEHHOI U3 CTaM 60C2H2A.

93. Paciumdpyiite cocran KOHCTPYKHUMOHHOM cTaau 60C2H2A.,

94. Kakue Bubl AcTaltell H3rOTABNMBAIOT H3 CTAIN 40X13?

95. Kakas 1o kauecTBy crais 40X]37

96. Kakas Tepmmueckas niu XUMHKO-TECpMuteckas 00paboTka npoBonTes
AT H3FOTOBICHHS PEKYHIEIO HHCTPYMEHTA W3 ¢Tatn 40X (39

97. CrpykTypa pemyLuiero MHCTPYMEHTA, H3I'0TOBIEHHOrO M3 ctaiy 40X13.

98. Paciindpyiite cocran KOHCTPYKIMOHHON cTanu 40X 13,




99. Kakyto aertans Hsroragausator w3 craau 12X18HIOT?

100. Kakast Tepmudeckas win XuMuko-repmuyeckas o8paborTka nposoanics
AT W3POTOBICHUA  €MKOCTH 10l XPaHEGHUE  arpeccHMBHBIN  Cpel M3 CTraiu
12XT8H10T?

101. M3 4ero cOCTOMT CTPYKTYpa EMKOCTH 0/ XPaHeHHe KMCAOTbL, H3rOTOB-
nenHo# u3 cranu 12X18H10T?

102. Kakyto geralib U3roTaBiMBarOT U3 crain Y8A?

103. Kakas tepmuyeckas WM XMMHKO-TEpMuMEcKas o0paborka npoBoauTes
JUS U3TOTOBACHUS Bpe3bl U3 craan YEA?

104. Crpyktypa ¢pesbl, H3TOTOBACHHON U3 crann Y8A nocie TepMHUECKOi
00padoTku.

105. Kakyto AeTanb M3roTaBauBarOT U3 ctanu 9XC?

106. Kakas Tepmuueckas WM XMMHUKO-TepMUYeckas oOpaloTka NpoBOANTCH
JUISL B3TOTOBJICHHS PYUHOIO METUMKa U3 crain 9XC?

107. CtpyKTypa MeTUHKa, U3rOTOBACHHOTO U3 craan 9X ?

108. Kakue BBl KHCTPYMEHTA H3rOTABAMBAIOT W3 cTanu X]12d1?

109. Kakas repmuyeckas Wan XMMUKO-TEpMHYEcKas 00palorka HpOBOLHTCS
AUl M3POTOBJICHUS MA10radapHTHOTO 1TaMIEa XOJOAHOH LWTAMIOBKH META/IIOB 13
cTann X12017

110, CtpykTypa wraMna Xoji01H0H WTaMIoBKy k3 ctain X121 nocne npo-
BeJleHUst TepMudeckoi obpaborku Oyaet?

111, Jdas M3roToBieHMSA KaKUX BWAOB MHCEPYMEHTA HPEIHA3HAYCHA CTalb
SXHM?

112, Kakas Tepmuueckas WIM XUMHKO-TepMuueckas o0paboTka IpoBOaHTCs
A1 U3TOTOBJICHHS LITAMIIA TOPAYCH IITAMIIOBKH METANIOB U3 ¢cTan SXHM?

113. CrpykTypa wtamiia ropsadeil wramnosku u3 crain SXHM nocie npose-
JEHUS TEPMUUCCKOH 00padoTky.

114. Kakne BHIb! HHCTPYMENTA NPOU3BOAAT U3 ctain 3X2H2MB®?

115, Kakas tepmuueckas win xuMHKO-TepMmuueckas oOpaboTka npoBoanrcs
JI’1st M3FOTOBJICHUS LUTAMIIA TOpAYed IITAMNOBKU METalnI0B i3 ctanu 3X2H2MB®?

116. Crpykrypa crann 3X2ZH2MB® nociie nposeieHue tepMudeckoil obpa-
OOTKMU.

117, Paciumgpyitte cocras ctasim 3X2H2MBO.

118. Kakolf nHCTpYMEUT U3rOTaBAUBAIOT U3 cratu 8X4B2MM (27

119. Kaxast tepmudeckas Win XHMHKO-Tepmuueckas oOGpaborka npoBogures
J7Ist M3rOTOBJIEHMA 1ITamila U3 craiu 8 X4B2MO(C27

120. Crpyktypa cranu 8X4B2M®C2 nocne npoBeieHHe TePMUUECKOR odpa-
DOTKH.

121. Jins wero npurogna crans 60XH?

122, Kakas TepMUUecKas iAW XUMMKO-TEpMuUUecKas 06paboTka npoBOJUTCs
I H3rOTOBIEHMSt Baaka n3 ctanun 60XH?

123. Crpyxrypa cranu 60XH nocue npoBejieHUe TepMUICCKOM 00paboTky.

124, Kaxkol NHCTPYMEHT U3TrOTaBIMBAIOT M3 ¢Tann POMSKS?

125. Kakas TepMuyecKas i XHMHUKO-TepMuyeckas obpabotka npoBoauTesd
AA5 U3rOTOBACHHS MEAKOPAZMCPHOIO HHCTPYMEHTA 13 cTaln POMSKS?




126. CTpYKTypa HHCTPYMEHTA H3IOTOBAEHHOIO U3 cTaiu P6MSKS.

127. Pacimdpyiite cocras crain P6MSKS.

128. KakoH HHCTPpYMEHT H3roTaBauBatoT u3 crany P12M3KSd2?

129. Kakast Tepmuueckas M XHMHKO-tepMuuecKas o0paboTka IPOBOJIHTCS
ANA M3TOTOBJACHHA HHCTPYMEHTA W3 ¢Taan PI12M3K5M27?

130. CTpyKTYpa HHCTPYMEHT U3TOTOBICHHOIO M3 ¢Taiy P12M3K5®2.

131. Pactuudipyiite cocras craam P12M3K5®2.

132, Pacumdpyiite cocras teéporo cnnapa T15K6.

133. Paciundpyitte cocras teépaoro critapa BKS.

134, Pacumadppyiite cocras TBépaoro crmasa 1T7K12.

135, Jlitst uero BBOAMTCS CBUHEL B AaTYHK?

136. YTo MOMKHO N3roTOBHTDL U3 claa J190?

137. K uemy npuBoauT oTKuUr Jatyneit npu 600-700°7

138. Uro HEOOXOAMMO AN NOBLILEHHS ILIACTHYHOCTH ABYXhasHuIX ot f-
JaTyHei?

139. Yto Heo6x0auMo Ais NOBBILICHHS TBEPAOCTH o B-1aTyHeit?

140. J{nst wero nenoassyerces cnstas bpKMu3-1?

t41. Jlas yero ucnonb3yerca crnas bpC30?

142, Pacumdpylite cocTa M ykakuTe TCXHOJMOMMYECKull NPU3HAK Criasa
bpKMu3-1.

143, Jlast wero venoapsyercs cruias JIAJKM1U66-6-3-27

144, Pacumdpyiite coctas U ykaxuTe TeXHOIOFMUEKMil NPH3HAK CIL1aBA
JAXKMi166-6-3-2.

145. Jlnst wero uenonssyercs crisas Bph2?

146. Kaxas repmuueckas 0Gpaborka N0BBIIAST IPOYHOCTL CI11aBA bpb2?

147. Kaknmu cpolicrBamu 06/a1aer crias A99?

148, Kaxne Bujibr geTaneil U3roTaBiMBAIOT U2 crtaBa AMr2?

149, Kakas tepmuueckas uim XMMUKO-TEpMUHECKas 00padoTKa NpoBo;IMTCH
114 cniiasa AMr2?

150. Kakyto aerans u3roraBansaior us cniasa /1167

IS1. Kakas TepMuuecKas may XUMMKO-TEpMUUECKaAs 00pabotka npoBoaHTCA
IUIA NIOJTYHEHHA BBICOKHX NPOYHOCTHLIX CBOMCTB crulasa J1167

152. Kakas crpyktypa crutasa /{16 nocre nposeseHus TepMuueckoH obpaboT-
Kn?

53, Yro obecrieunBaet nposecHue 3akanku LIS CrijaBa 16?7

I54. Tlput kaxoli TemnepaType nposoaures 3akanka crasa /162

155. Kakyro aeta:s noayuaror us crinasa AK1?

156. Kakas Tepmuueckas n xumuKo-tepMuueckas obpaboTka nposoAMTCs A
critasa AK17?

I57. Jlns kakux CrulaBoB OPOBOJAMTCS UCKYCCTBEHHOE cTapenue?

158. Kakas Tepmuueckas u XMMHKO-TEpMHYSCKas 0OpaboTra NpoBOAMTCA 114
ctasa bpAYKH10-4-47

I59. Pacmmpyiire coctas cniasa BpAXKH10-4-4.

160. Paciumndpyiite cocras Gponsst bpO31112C5.




161, K kaxkum daxropam. BAMMOLmM Ha CTORKOCTS LITAMIIOBOIO MHCTPYMEHTA
OTHOCHTCA XUMHUHECKHI COCTAR HHCTPYMENTAABHOIO MaTepuaa?

162. K kakum daxropam, BARSIONMM Ha CTORKOCTD IITAMIIOBOFO MHCTPYMEHTA
OTHOCATCA CIIOCOD MIIABKU H PA3IUBKH HHCTPYMEHTATBHOTO MaTepHaia?

163. K xakum daxtopam, BIMMIOIMM Ha CTOHKOCTS [ITAMIOROIO HHCTPYMEHTA
OTHOCATCS GOPMA U pasMepEh! pydss paGoueii NOBEPXHOCTH miTama?

164. K kakum dakropam, BIHAIOWNM Ha CTOHKOCTb ITAMIIOBOIO HHCTpYMEHTA
OTHOCHTCA BEIMYMHA HATATA HIPH 3aMPECCOBKE MATPHIL B KOpIy¢-OaH 1a?

165. K kaxkum dakropam, BAUSIOIMM Ha CTOMKOCTE HITAMIOBOFO MHCTPYMEHTA
OTHOCHTCSt CIOCOD FIOAYYEHUs 3aF0TOBKK 1UTamna?

166. K kakuM dakTopam, BIUSIOUEM Ha CTOHKOCTb LITAMIIOBOTO HHCTPYMEHTA
OTHOCHTCs! CHOCOO JOBOAKY IPaBIOphI?

167. K kakuM daxtopam, BAMAIONMM Ha CTORKOCTb LITAMIIOBOTO UHCTPYMEHTA
OTHOCUTCA TEXHONOIUS YHPOUHEHHA 110BEPXHOCTH HITamna?

168. K kakuM (akTopaM, BAMSIOHIMM Ha CTOMKOCTL WITaMIIOBOTO UHCTPYMEHTA
OTHOCATCA KMHEMATHICCKUC U AMHAMHYCCKHE OCOOEHHOCTH HITAMIIOBOrO 000pY (0~
BaHUA?

169. K kakuM daxropam, BIHHOMMM Ha CTOHKOCTH LITAMIOBOTO HHCTPYMEHTA
OTHOCHTCH TCIIOBON pexuM paboThi wtamna?

170. K xaxum daxropam, BARSIOWUM Ha CTOIKOCTD IITAMIOBOTO HHCTpyMeHTa
OTHOCUTCA cMa3Ka pabouell NOBePXHOCTH WiTamra’

171. K kakum (aKropam, BIUSIONIMM Ha CTOHKOCTD LITAMIIOBOTO MHCTPYMEHTA
OTHOCHTCS BOSMOKHOCTE BOCCTAHOBACHUS paboye NOBePXHOCTH iTaMra?

172, Kakast 13 0pH4HH HE BPOABASCTCA NPH OTKA3E HHCTPYMCHTA LI Aedop-
MaNMK METaiiNa, BCACACTBIE ¢TI0 NIpelelbHOM HapaboTku?

173. Kax Ha3biBAIOT MECTHOE COCAMHEHUE JIBYX TE ApH TpeHun?

F74. Yro aBnsercsa npuunHoil cXsaTelBaims?

175. Kak HasblBaloT yAaieHIE OBEPXHOCTHOTO €108 pabodeil qacTu HHCTPY-
MCHTa BCICACTBHC NPOABICHUS TPECHUS CO CTOPOHBI MaTEPHANE 3ar0TOBKY'?

176. Kak Ha3pIBAIOT paspyllcHue MATCPUAIa IITAMIIA BCIEACTRIE 3apOA/ICHMA
H pOCTa B HEM TPEUIMH [PH 3HAKONEPEMEHHBIX HArpy3Kax?

177. Anst nOBbIenHs CTOHKOCTH MaTpHll YPOBEHb PACTANHBAIOMKX HanpsKe-
HHH B HUX CHIDKACTCS 3a CUET?

178. M3smensercs i HpouHOCTh BLICOKONEIHPOBAHHLIX CTAICH IIPU pacrono-
KCHUN B HHUX TMPOAOIIOBATHIX KapOMIHBLIX YacTHIl NapauieNbHO AUHUM ACHCTBUS
BHEIHEH PACTAIHBAIOLIEH CUE i NePIIeHAUKYISPHO €i1?

179, Kakoll n3 TeXHOJOMMHYECKHX CHOCOGOB YAYUIEHNs Cranell No3Boiser
CHU3HTDL PA3MEPb! KAPOM IHBIX BICTFOYEHM 10 2-3 MM ?

180. Kakne MeTo/lbl CHUKEHUS KOJMYECTBA OCTATOUHOMO AYCTEHHTA (pUMe-
HAYOTCA 1PH U3TOTOBACHHH HITAMIIOBOH OCHACTKH W3 BBICOKO/IETMPOBAHHLIX cTas1el?

181. Kako#i n3 Bua0B 00paboTKH HHCTPYMEHTAMBHBLIX CTatell ofecrneunsaer
BO3MOKHOCTL YMEHBUICHUSA PA3MEPOB 3¢pHa?

182, Yto npumensior ais nosydenns BHICOKOH TBEPAOCTH HOBEPXHOCTH (56-
58 HRC) mTaMnoBoro HHCTpYMEHTa, H3TOTOBACHHOTO M3 cnaaBos Y8A. Y10A npu
COXPaHCHHY BbICOKOH BSI3KOCTH CEPAUEBUHBI ¢ TBEPHOCTRIO 40-50 HRC?




183. Tloxayuenne uero ofecnednBaet aasepras 3aKaika B MOIHPHIHPOBAHHOM
cnoe?

184. Yro obecneunsaet nokpeitie padoueii NOBEPXHOCTH HMHCTPYMEHTA Kap-
OMaMyu 1 HUTPHUIAAMHU TUTaHAa?

185. C KakoH nelblO [PUMEHACTCH XPOMHPOBAHHE padoyYuX HOBEPXHOCTEF
MHCTpyMeRnTa?

186. Kakast uX KOHCTPYKUHOHHBIX CTanel MOKeT MPUMEHATCA B KAUECTBE Ma-
Tepuana i N3roToBICHNA MEIKOPA3MEPHOI0 WTAMIIOBOIO HHCTPYMEHTA HOCAS 1e-
MEHTAlMH €ro NOBEPXHOCTH Ha I1yOuHy 1o 1,6 mMm?

187. Kako#l u3 kapGu0B JIIKO PACTBOPSACH B METAAIHYCCKON MaTpHLUE pU
TepMO0DPabOTKE UEMEHTOBAHHDBIX CIOEB XPOMHUCTBIX CTAIEH MOMKET BLLICAATCH 110
Ipanutam 3€peH M NOBLILLATL XPYIKOCTL MeTanaa?

188. Kakoe cBoiictBO GOpUPOBAHHOTO €108 OrPaHMYMBAET €ro NPUMEHEHHE
A1 YTIPOUHEHKA ITaMIIOBOTO HHCTPYMEHTa?

189. Ha Kakux crajsx npuMenseTcs asoTupoBatie, IPOBOANMOE [IPH TeMHe-
parypax cBbitie 500°C?
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