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AKT COI'JTACOBAHUSA
Ha KOMITJIEKT KOHTPOJIbHO-OIICHOYHBIX CPEJCTB
1o y4eOHOM nucruruinae «MarepranoBeIeHUEe
15t crienrasibHOCTH 22.02.03 JIuTeiiHOoe NpOU3BOJCTBO YEPHBIX U IIBETHBIX METAJIJIOB
(6a3oBas MOATOTOBKA),
COCTaBJICHHBIN mpemnoaaBaTesieM KO)HO-Y paabCKOro rocy1apcTBEHHOTO TEXHHUECKOTO KOJITEHKa
Mopos 10.A.

Kommuiekr koHTponbHO-olleHOUHBIX cpeactB  (KKOC) mno yweOHON  mucnuruinHe
«MarepuanoBenenue» s cnenuanbHocT 22.02.03 JluTeliHoe MpOU3BOICTBO YEPHBIX U IIBETHBIX
MeTayioB (0a3oBas MOATOTOBKAa) COCTaBJI€H B COOTBETCTBUU TpeOoBaHUsAMHU DenepalbHOTO
rocyapcTBeHHOro obpasoBatenbHoro crapaapra CIIO u ¢ mporpamMmoi yd4eOHOW TUCIUTLIAHBI
Martepuanosenenue (V/]). KoMIUIEKT KOHTpPOIBHO-OIEHOYHBIX CPEJICTB MpeAHa3HAueH IS
KOHTpPOJII M OIIEHKM YypOBHS OCBOeHMsI mnporpammbl YJ| mo cnenumansHoctd CIIO 22.02.03
JluTeitHoe MPOM3BOICTBO YEPHBIX M IIBETHBIX METALIOB (0a30Bast MOJATOTOBKA).

KoMIIeKT KOHTPOIBHO-OIIEHOUYHBIX CPEICTB MO3BOJIAET OCYIIECTBISATh TEKYIIUH KOHTPOIb
U OLICHUBATh pPe3yabTaThl o0yueHus no Yl «MatepuanoBeneHuey:

YMEHUS:

- pacmo3HaBaTh M KIacCU(PHUIIMPOBATh KOHCTPYKIIMOHHBIE W CBHIPhEBBIC MaTEPHAIIBI
0 BHEIITHEMY BH]LY, TPOUCXOKIACHUIO, CBONCTBAM;

- ONpEAeNATh BUAbl KOHCTPYKIIMOHHBIX MAaTEpPHAJIOB;

- BBIOMpaTh MaTEPHAJIBI JJI1 KOHCTPYKIIUN 110 UX HA3HAYCHUIO U YCJIOBUSIM IKCIUTyaTalllH;

- TMPOBOJWTH MCCIICTOBAHUS U UCTIBITAHUS MaTEPHAIIOB

3HaHUS:

- 3aKOHOMEPHOCTH TPOIIECCOB KPHUCTAIM3AIMUA M CTPYKTYpOOOpa3OBaHUs METaNIOB W
CIUTaBOB, OCHOBBI HX TEPMOOOPAOOTKH, CITOCOOBI 3alUTHI METAIIJIOB OT KOPPO3HH;

- KJIacCU(UKAIMIO U CIIOCOOBI MOTYyUECHUS KOMIIO3UITMOHHBIX MAaTEPHAJIOB;

- TPUHIIMIIBI BBIOOpA KOHCTPYKIIMOHHBIX MaTEpUajIoB JIJisl MPUMEHEHHS B IPOU3BOICTBE;

- CTpPOEHHE U CBOMCTBA METAJJIOB, METO/IbI UX UCCIEAOBAHUS;

- KJIacCU(UKAIMIO MAaTEPHAJIOB, METAJUIOB U CILIABOB, UX 00JACTH MPUMEHEHHUS

KKOC mo yuebHno¥ mucummuimae «MarepuanoBeaenune» s crenuanbHoctd 22.02.03
JluteiiHoe TPOM3BOACTBO HYEPHBIX M IIBETHBIX MeETaNIoB (0a3oBasi MOATOTOBKA) MOXKET OBITh

HCIIOJb30BAaH B O6pa30BaT€J'IBHOM mnmpomnecce.

ﬁ
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I. TACITOPT KOMIIJIEKTA KOHTPOJIbHO-OLIEHOYHBIX CPEJICTB

1.1. O6saacTh NIpUMeHeHust

KoMIUIEKT KOHTPOJIbHO-OIIEHOYHBIX CPEACTB MPEIHA3HAYEH /JIsl KOHTPOJIS U OLIEHKH YPOBHS
ocBoeHMs yueOHoM mucumiuimHel OIL.04 «MarepuanoBeneHue» MNporpaMMmbl IOATOTOBKH
CHEIMATMCTOB cpenHero 3BeHa mno crenuanbHocT CIIO 22.02.03 JluTeitHoe NpOU3BOACTBO
YEepHBIX U IIBETHBIX METAJJIOB (6a30Basi MOATOTOBKA)
O0bexTamMu KOHTPOJIS 10 Y | ABISIOTCS 3JIEMEHThI KOMIIETEHIIMN:
YMeEHHUS:

- pacro3HaBaTh U KIaCCU(PHUIIMPOBATH KOHCTPYKIIMOHHBIE U CHIPhEBbIE MaTepPHAaJIbI
110 BHEIIHEMY BHUJIY, IIPOUCXOXKICHHUIO, CBOMCTBAM;

- OTIpeNIeNIATh BUIbI KOHCTPYKIIMOHHBIX MaTepHAaJIOB;

- BBIOMPATh MAaTEPUATBI TSI KOHCTPYKIIMK 1O WX HA3HAYCHHUIO M YCIOBHSIM
HKCIUTyaTaIH;

- MIPOBOJIUTH UCCIICAOBAHMS U UCTIBITAHUST MATEPHAIIOB;

3HAHMA:

- 3aKOHOMEPHOCTH TPOIIECCOB KPUCTAUIU3ALMH U CTPYKTYpOOOpa30BaHUs METAIIOB U
CIJIABOB, OCHOBBI UX TEPMOOOPaOOTKH, CLIOCOOBI 3aLUTHI METAJUIOB OT KOPPO3UH;

- KJIacCU(UKAIUS B CIOCOOBI TTOMYyYSHHST KOMITO3UITHOHHBIX MaTepHAJIOB;

- MPUHIMITBI BBIOOPAa KOHCTPYKLIMOHHBIX MaTEPUAIIOB JJIsi IPUMEHEHUS
B TIPOM3BO/ICTBE;

- CTPOEHHUE U CBOMCTBA METAJJIOB, METO/IbI UX MCCIIEJOBAHUS;

- KJIaccu(UKaIs MaTepPUaIoOB, METAJIOB U CILIABOB, UX 00JIACTH MPHUMEHEHHS

Kowmmrext KOHTPOJIBHO-OOCHOYHBIX CPEACTB MTO3BOJIACT OUCHHUBATD!:

). ®opmuposanue smementoB npodeccnonanbubix kommereHumi (IIK) u smeMeHTOB 00mUX
komrieteHmi (OK):

I1K 1.1. BeiOupate MCX0HBIE MaTE€PUAIbI IS IPOU3BOICTBA OTIIMBOK.

[IK 1.2.Ananu3upoBaTh CBOWCTBA M CTPYKTYphl METAJJIOB M CIUIABOB JUIS U3TOTOBJICHUS
OTJIMBOK.

OK 1. IloHnMats CyIIHOCTb U COIMANIbHYIO 3HAYMMOCTb CBOEH OyayIiel npodeccu,
MPOSIBIIATH K HEM YCTOMYMBBIN HHTEPEC.

OK 3. Pemats npo0sembl, OLIEHUBATh PUCKU U IPUHUMATD PEILIEHUS B HECTaHIaPTHBIX
CUTyaLUsX.

OK 4. OcymiecTBiIATh IOUCK, aHAIN3 U OLIEHKY WH(POpPMAIUU, HEOOXOIMMOM JIst
MIOCTAHOBKHU U pelIeHus Mpo(ecCHOHANBHBIX 3a/1a4, TPOPECCHOHATBHOTO M TMYHOCTHOTO
pa3BUTHS.

OK 5. Mcnonb3oBaTh HH(POPMALIMOHHO-KOMMYHHUKALMOHHBIE TEXHOJIOTHH IS
COBEpUIEHCTBOBAHUS MTPO(ECCUOHATIBHOM 1€ TEIbHOCTH.

OK 6. PaboTtaTh B KOJUIEKTUBE M KOMaHJle, 00ecreunBaTh €€ CIiioueHue, 3pPpeKTHBHO
00IIaThCs ¢ KOJIJIEraMH, PyKOBOJICTBOM, IOTPEOUTEIISIMU.

OK 9. BbITb TOTOBBIM K CMEHE TEXHOJIOTH B IPO(PECCHOHATIBHOM e TeTbHOCTH.



2). Ocsoenue ymeHUll U yc8oeHUe 3HAHULL

OcBoOeHHbBIE YME¢HUA U YCBOCHHbBIC 3HAHUSA

NeNe papuaHTOB 32/1aHUI
JJIs1 TPOBEPKU

1

2

V1. Pacnio3naBaTh 1 Ki1accu(uuupoBaTh
KOHCTPYKILIMOHHBIE U ChIPbEBbIE MaTEpUAJIbI
110 BHEIIIHEMY BUJY, TPOUCXOKIECHUIO, CBOMCTBAM;

JlabopaTtopusbie padoTsl NeNe 1-10
BreayautopHbie caMOCTOSTEIbHBIC
paboTsl

KoHTpobHO-01I€HOUHBIE 3a/1aHUs JUIS
sk3aMmeHa BapuaHT NeNe 1-30

V2. Onpenensite
MaTepHalioB

BHUbI KOHCTPYKIIHMOHHBIX

JlaGopatopusie paboTel Ne Ned - 10
BueayautopHbie caMoCTOSTEIbHbIE
paboTeI

KoHTponbHO-01IeHOUHbIE 3a1aHus IS
sk3ameHa BapuaHT NeNe 1-30

V3. BeiOupare wMatepuanbl I KOHCTPYKIIHMA
M0 MX Ha3HAUYECHMIO U YCIOBUSM SKCILTyaTalluu;

Bueayauropnbie caMoCTOSTEIbHbIE
paboTHI

KonTponbnas pabota
KonTtpoiibHO-011eHOUHBIE 3aJaHusT JIsI
sk3aMmeHa BapuaHT NeNe 1-30

V4. IIpoBOaUTH UCCIEIOBAHUS U UCTIBITAHUS
MaTepuasoB

JlaboparopHbie padoTer NeNel-3
KoHTpOIBHO-01IEHOYHBIE 3aJIaHUsI TSI
sk3ameHa BapuaHT NeNe 1-30

31. 3aKOHOMEPHOCTH MTPOLIECCOB KPUCTATUIN3ALNH
U CTPYKTYpPOOOpa30BaHUsl METAJIJIOB U CIJIABOB,
OCHOBBI X TEPMOOOPaOOTKH, CIIOCOOBI 3aLTUTHI
METaJUIOB OT KOPPO3UH;

JIaboparophsie paboTel Ne 4,5
[IpakTnueckue padoTeiNeNel-5
KontpomabHbie Bonpocs! (1 onpoca) Ne
Nel-25

BHeayauTopHbIe cCaMOCTOSTENBHBIE
paboTsl

KoHTpOoIbHO-O1IEHOUHBIE 3aJaHus IS
sk3ameHa BapuaHT Ne 1-30

32. Knaccudukanuio u cnocodbl Moxy4eHust
KOMITIO3UIIMOHHBIX MaTepUajoB

Kontpomashsie Bompocs! (Juist onpoca) NeNe
1-25

BHeayuTtopHble caMOCTOSTENIbHBIE
paboTsl

Konrponsnas padora
KoHTpobHO-01IEHOYHBIE 3aIaHUsT TS
sk3ameHa BapuanT Ne 1-30

33. IlpuHuunel BIOOpa KOHCTPYKIIMOHHBIX
MaTepHaJIOB [l IPUMEHEHUS B IPOU3BOJCTBE;

Kontponbasie Bonpock! (st ompoca) NeNo
1-25

BueayautopHble caMoCTOSTEIbHBIE
paboThI.

KoHTponbHO-01I€HOUHbIE 3a/1aHus IS
sKk3ameHa BapuanT Ne 1-30

34. CTpoeHue 1 CBOMCTBA METAJJIOB, METOJIBI UX
HACCIIEIOBAaHUS;

JlabopaTtophbie paboTsr NoeNel-10,
KOHTPOJIbHBIE BOIIPOCHI (Jy1st ompoca) NeNe
1-25

BueayauTopHble CaMOCTOSITENbHBIE
paboTHI.

KOHTpOJ’H:HO-OLIGHO‘-IHLIC 3alaHus AJisd
sk3aMmeHa BapuaHT Ne 1-30




35 Knaccudukaiuio MaTepruanoB, METAIJIOB U Kontposnbnsie Bonpocs! (st onpoca) NeNo
CIIJIaBOB, UX 00JIACTH MPUMEHEHUS 1-25

BneaynuropHbie caMOCTOSITENIbHBIE
paboTsl

KoHTposibHO-01IeHOUHBIE 3aJaHusT JIst
sk3aMmeHa BapuaHT Ne 1-30

1.2. Cuctema KOHTPOJISI M OLCHKH O0CBOEHHS porpaMmmsbl Y /[

I.2.1. ®dopMbl npoMerkyToUHOM aTTecTaumm no Y/,

DopMa NPOMEKYTOYHON aTTeCTALNH Cemectp

OK3aMeH 1l cemecmp

1.2.2. Opranuzanus TEKyLIEr0 KOHTPOJS YCIEBAEMOCTM M IPOMEXYTOUYHOM aTTeCTalluu I10
UTOTaM OCBOEHHS ITPOTPaMMBbI YI€OHOH JTUCIUIITIHEI

OneHka ypoBHS OCBOCHMS YMEHMH M YCBOEHHS 3HAaHMM 1O y4eOHOH AMCLUIUIUHE
IIPOU3BOJUTCS 110 PE3yIbTaTaM:

- TeKyllero KOHTPOJisi (OIEHOK, TIONYYeHHBIX 3a BBIMOJHEHHE MPAKTUYECKUX H
BHEAYJUTOPHBIX CAMOCTOSITEIbHBIX PA0OT)
Kpurepun onenuBanus:
- OIICHKa  «OTJIMYHO»  BBICTaBIsieTcs  oOyuwaromemycs 3a  paOoTy,  BBIIOJHEHHYIO
0€30mMO0YHO, B ITOJTHOM 00BhEME C YUETOM PAlMOHATBHOCTH BEIOPAHHBIX PEIICHUH;
- OIICHKA «XOpOILO» BBICTABISAETCA O0yYalomEeMycsi 3a padoTy, BHIIOJIHEHHYIO B MOJIHOM
00BbEME ¢ HeIOUETaMHu;
- OIICHKA «YyJIOBJIETBOPUTEIBHO» BBICTaBIIAETCS 00yyaromeMycs 3a paboTy, BHINOJIHEHHYIO B
He TnojgHOM oObeMe (He MeHee 50% mpaBWIBHO BBINOJIHEHHBIX 3aJaHUil OT oOmiero odbema
paboThl);
- OIEHKAa «HEYJIOBIIETBOPHUTEIBHO»  BBHICTABISIETCS  oOydwaromemycs 3a  paboTy,
BBINOJIHEHHYIO B HE MOJIHOM 00beMe (MeHee 50% mMpaBWIIBHO BBIMOJIHEHHBIX 33JJaHUN OT OOLIEero
o0bema paboThl).

- BBINOJHEHHS] KOHTPOJIbHO-OIIEHOYHBIX 32/IaHMI HAa dK3aMeHe (KPUTEPUU OICHUBAHUS
cM. 11.2.2.2).

cDOpMOI\/’I HUTOTOBOM aTTECTAllUH I10 yqe6H0171 JUCHUIITIMHE ABJIACTCA OK3aMCH.

II. KommiekT marepuaJjioB 1Jisi OEHKH OCBOCHHBIX YMEHMI M YCBOCHHBIX 3HAHU I
2.1 3apanus AJs1 TeKylero KOHTPOJIA:

JlJ1s mpoBepKHM YMEHMI M 3HAHUI 10 AUCIUIUIMHE «MaTtepuanoBeeHne», CelualibHOCTH
22.02.03 JlureliHOE€ TPOU3ZBOACTBO UEPHBIX M IBETHBIX METAUIOB MCIHOJIB3YIOTCS 3aJ]aHUA
npaktudeckux (NeNel-5), madoparopubix (NeNel-10), koHTpoJIbHAS PadoTa, KOHTPOJIbHbIE
BONPOCHI (VI OMPOCA), a TAKKe 3aJaHUSA BHEAYIUTOPHBIX CAMOCTOSITEJILHBIX PadoT.



IlepedeHb 1a00PaATOPHBIX M MPAKTHYECKUX PAdOT

Ne
padoThI

HanmeHnoBanue

K-Bo
4acoB

JIP 1

OHpG)IeJ'IeHI/IC TBEPAOCTU MCTAJIJIOB

JIP 2

OrnpenienieHue yJ1apHOW BSI3KOCTH METAJLJIOB.

JIP 3

O3HakomieHHe ¢ paboToil MeTauiorpadhuyeckoro MUKpOCKomna

JIP 4

HccnenoBanue MUKPOCTPYKTYPBI KEJIE30YIIIEPOJIUCTHIX CINIABOB

JP 5

[IpoBeaeHne 3aKaJIKK M OTITYCKA CTAJIbHBIX 00PAa3IlOB C UCTIIBITAHUEM
TBEPJIOCTH

JIP 6

VccnenoBanne MUKPOCTPYKTYPHBI CTajel Mociie TEPMUYECKOM

JIP 7

HccnenoBanne MUKPOCTPYKTYPBI CTAJIEH MOCIE XUMUKO-TEPMUAYECKOM
00paboTKn

JIP 8

HccnenoBanne MUKPOCTPYKTYPBI UyTYHOB

JIP 9

HccnegoBanue MHUKPOCTPYKTYPhI IBETHBIX MCTAJIJIOB U CIIJIABOB

JIP 10

HccnenoBanue MUKPOCTPYKTYPbI U CBOMCTB JIESTUPOBAHHBIX CTaJIEH

ITP 1

ITocTpoeHue AuarpaMmbl COCTOSIHUS CTaIu

I1P 2

HOCTpOCHI/Ie JuarpaMmbl COCTOAHUA YYT'YHOB

I1P 3

Br100p pexrMa 3aKajJKi CTATBHOUN JeTan

I1P 4

Br16op pexrma OTIycKa 3aKaJIeHHOM JIeTalld B 3aBUCUMOCTH OT
TpeOyeMor TBEPAOCTH

IP 5

Br16op pexuma TepMooOpabOTKH YYTYHHOH OTIMBKH

N N (NN D (N] NN

PS: JIP — nabopatopnas pabora; [IP — mpakTtuueckas pabora

IlepeyeHb BHEAYAUTOPHBIX CAMOCTOATEIBHBIX Pa00T

HaumeHoBaHne caMOCTOSITEIbHBIX pa60T

KomanuectBo
JacoB

I. IToaroroBka cooOIIEeHNS

1

2. Pacuer 6a3uca I'LIK pemerku

1

3. [Toctpoenue Kkpuctamorpadpuueckux miockocteir (110), (001),
(312)

1

4. 3amonHeHue TaOnuibl «MeTOAbl  OmMpeleNeHUusT MEXaHHMYeCKHX
CBOWMCTB MaTepUAJIOB)

3aroHeHNE Ta6J'II/II_ILI «Cnoco0Ob1 OIPCACIICHUS TBECPAOCTHU MCTAJLIIA»

Pacuer BenmmuuHbI yaapHOU BA3KOCTH

IToaroroBuTs cooOIIEHNE

XN

MopenupoBaHue npouecca KpUCTAUIM3ALMU JIsl YCIOBUM C HU3KOM
CTETICHBIO MEPEOXTIAKICHHUS

9. BreinonHeHre cxeMbl 3JIEMEHTapHON S4YEUKHW TBEPABIX PACTBOPOB
3aMEIICHHS U BHEPECHUS

10. [TocTpoeHne KpUBBIX OXJIAXKICHHS CIIJIAaBOB C yKazaHueM (a3

1. 3anoyiHeHue TaOHIIBI «XapakTepucTHKa CTPYKTYp
YKEJIE30YTIEPOAUCTBIX CILIABOB)

12. 3anonnenue Tabmunbl «Knaccubukanus cranM W 4YyryHa 1o
PaBHOBECHOU CTPYKTYpPE»




13.

HOCTpOeHI/Ie KPHUBBIX OXJIAXKACHUA KCIIC30YTIJICPOJUCTBIX CIUIABOB C

coaepxxanueM yrieponaa 0,2%, 0,6%, 0,8%, 2,14%, 4,3%, 6,67% c 2
YKa3aHHUEM CTPYKTYPbI

14. CocraBieHre cXeMbl POIECCOB, MPOUCXOASIINX B METAJLIE MIPU 1
pEKpHUCTAIUIN3ALMH

15. CocraBiieHre cXeMbl pacmajia ayCTeHUTa IpU HEMPEPHIBHOM 1
OXJIAXKICHUH

16. [TocTpoeHre KPUCTATUTHUECKON PElIeTKH MapTeHCUTa 1

17. Pemenne 3ama4d mo reme 3

18. Pacmm¢poBats MapKy nedu Ass MPOBEACHHUS OTXKHUTa 1

19. Br160p pexumMoB TepM0O0OpadOTKH 8

20. CocraBnenune Ki1accupuKaii KOHCTPYKIIMOHHBIE MaTepHAITBI 1

21. IMoxroroska cooOIeHNUS 1

22. PacmndpoBeiBaHNE MapoK CTayIeh 2

23. 3anonHenue Tabnuiel «Kiaccudukanus JerupoBaHHbIX CTalen» 1

24, [Tonbop  KOHCTPYKIIMOHHBIX  MaTepHaJoB M  Ha3Hau€HUE 6
TEPMOOOPAOOTKN K HUM

25. PacummdpoBbiBaHEe Mapok CIIJIaBOB HA OCHOBE MEIHN 1

26. PacmmpoBats Mapku 4yryHOB 1

217. Haznauenue Buga TepM0o0OpaOOTKU YyTyHHOUN OTIUBKU 1

28. PacmmdpoBeiBaHne MapoOK CIUIABOB HA OCHOBE aJTFOMUHHMS 1 MarHUS 2

20. Hasznauenne tepMooOpabOTKU AJiA CIJIABOB HAa OCHOBE aJFOMHUHHUS, 1
MarHus, Meu

30. IToxroroska cooOIeHNS 1

31. [ToaroToBka npe3eHTanuu 2

32. [TonGop KOHCTPYKIIMOHHBIX MaTEpHUaIOB U Ha3HAYCHHE 4
TEPMOOOPAOOTKY K HUM

33. 3anonnenue Tabauipl «CrnocoObl 3alUTH OT KOPPO3IUID) 1

34, IToaroroBka cooOIIEHUS 1

35. [Ton6op KOHCTPYKIIMOHHBIX MaTePHAaJIOB 3

36. [TonGop KOHCTPYKIIMOHHBIX MaTepUaIOB U Ha3HAYCHUE 3
TEPMOOOPAOOTKH K HUM

37. PacmmndpoBeiBaHre Mapku CIIIaBa, MOJYYEHHOTO CIIOCOO0OM 1
MOPOIIKOBON METaJLTypruu

38. 3anonaHeHne TadbuIbl «MaTepuasl, MOTyYeHHbIE CTIOCOO0M 1
MOPOIIKOBON METAJLTyPTUN»

39. [ToaroToBKa NMpe3eHTAIMH 1

UTOro 64

KonTpoasnas pabora
Bapuant Nel

1 Pacmmdpyiite MapKy cTaiu:
Cranp 15XCH/, Crans HIX15, Ctans P18M6®, Crans A20E.

2 Tloabepute MapKy CTaju AJisl M3TOTOBJICHUS CTPEIBl MOCTOBOTO KpaHa.




3 TloxGepute MaTepuan st K3rOTOBIEHUS Bajia @60 MM 1 Ha3HAYBTE
TepMO0OpaboTKy, eciu TpedyeTcs TBepaocTh moBepxHocTu 220 HB. M306pa3ute
MpOoLECC MPOBEACHUS TePMO0OPaObOTKU IrpadUIeCcKu.

4 TlomGepuTe MaTepuall AJisl H3TOTOBJICHHUS BKJIA IBIIIA ITOIIIMITHUKA CKOJIBKEHUS 1
HAMMIINTE €r0 MAPKUPOBKY.

5 Vkaxure coco0 Moyiy4eHus: BBICOKOIIPOYHOIO YyTyHa

Bapuant Ne2

1. Pacumgpyiite MmapKy cTaiu:

Cranp 12X18H2T, Crans AL[11, Crans IIIX8, Ctans P12MA.

2. Tlonbepute MapKy CTaju AJisl U3rOTOBIIEHUS (hepMBbl MOCTa

3. TonGepute MapKy CTaaM JUIsl U3rOTOBICHUS HOXKHUIL U HA3HAYBTE TEPMOOOPAOOTKY,
eciu Tpedyemas TBepaocTh nmoBepxHoctu 60HRC. M3006pa3ute mporecc mpoBeaeHHs
TEPMOOOPAOOTKH rpapuyecKH.

4. TlonGepute MaTepual Ui U3TOTOBJICHHS BKJIa/IbIIIa MOIIUITHUKA CKOJIBKEHUS U
HaIUIINATE €T0 MapKUPOBKY.

5. VYkaxure croco0 Moyiy4eHus KOBKOrO YyryHa

KoHnTpoJibHBIe Bonpock! (U1 onpoca)

31. 3aKOHOMEPHOCTH TPOIECCOB KPUCTAIUIN3AIMN U CTPYKTYpoOoOpa30BaHUs METAJUIOB | CILIABOB,
OCHOBBI X TEPMOOOPAOOTKH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH;

32 - xiaccu(UKaIMIO ¥ CIOCOOBI MTOJTyYeHUSI KOMIO3UIIHOHHBIX MaTepPHAJIOB;

33 - npUHIMIBI BEIOOPAa KOHCTPYKLIIMOHHBIX MaTEPUAIIOB IJIsl IPUMEHEHUS B IIPOU3BOCTBE;

34 - cTpoeHne U CBOMCTBA METAJLIOB, METO/IbI MX HCCIICAOBAHNS;

35 - iaccuuKaIKi MaTepHaioB, METAJNIOB U CIIABOB, MX 0071aCTH MPUMEHEHUSI.

Nk LD —

10.
11.

12.

13

17.

18

Pacckakute 0 MEXaHUYECKUX CBOMCTBAX METAJNIOB M METO/IAX UX ONpPEACICHUS.
Ilepeuncnure TEXHOJIOTHYECKHE CBOMCTBA METAJNIOB M PACKPOWTE KaX10€ U3 HUX.

Kakue cymniecTByroT Hepa3pyIIaoue METOAbl KOHTPOJISI METAJIOB?

Kakas cymectByet kinaccudukanus TepMuueckoi 00paboTKyU METauIoB?

Pacckaxxurte 0 TepMOMExXaHU4eCKOi 00paboTKe METalIOB.

Pacckaxxure 0 XUMHKO-TEpMUYECKOI 00padoTKe.

Uro obmiero m B uyeMm paznuyue Mexay Au(Qy3nOHHBIM HACHIIIEHHEM METaJUIaMU H
HEMeTaJUIaMH?

Kakoe BnusiHuE OKa3bIBAa€T yriiepo/ Ha CBOMCTBA CTaJIEl U UyTyHOB?

Kaxoe BiusiHue Ha CBOMCTBA CTAJIEH OKA3BIBAIOT JIETUPYIOIINE DIEMEHTHI?

Pacckaxute 0 Marepuanax ¢ 0COOBIMU TEXHOJIOTUYECKUMH CBOMCTBAMU.

JaiiTe omnpezaeneHne KOHCTPYKIHMOHHBIM MaTepuanaM M TpeOOBaHMs, HpPEAbsABIsEMbIE K
HUM.

Ilepeuncaure ciocoObl NOBBIIEHHUS] KOHCTPYKIIMOHHOM IPOYHOCTH.

. Pacckaxure 0 Marepuanax ¢ BBICOKUMH YIIPYTUMHU CBOWCTBAMM.
14.
15.
16.

HasoBuTe n3HoCOCTOlKIE U aHTH)PUKIIMOHHBIE MaTEPHAIIbI.

Yto BBI 3HAETE O OBCTHBIX MeTajuiax?

Pacckaxure 0 Marepmangax C BBICOKOH HPOYHOCTBIO W YCTOWYMBBIX K BO3ICHCTBHIO
TEeMIIepaTypbl U paboye Cpebl.

Kakue cyniecTByl0T HeMETaIIMYECKHE MaTepHaIbl?

. Pacckaxure o Marcepurajiax ¢ MarHiTHbIMU U TCTIJIOBBIMU CBOMCTBAMHM.

19.

Pacckaxnre o Mar€puaiax € JICKTPUUCCKUMU CBOMCTBaMH.
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20. CocTaBbTe TEXHOJIOTHIO U3TOTOBJICHUS U3/IE€IUH U3 IOPOLIKOB.

21. laiiTe XapakTepUCTUKY KOMIIO3UI[MOHHBIM MaTeprasaMm.

22. Yrto criocoOCTBYET ynyUllIeHUI0 00padaThIBAEMOCTH Pe3aHueM?

23. Kakue MaTepuasbl IPUMEHSIOTCS 1711 XOJIOJAHOTO U ropsayero aeopMupoBaHus?

24. Kakue TpeOoBaHMS MPEABABISAIOTCA K MaTepUaiaM JUIsi U3TOTOBJICHUS IITAMIIOB FOPsYero
nedopMupoBanus’?

25. Pacckaxure 0 CTajsax JUIsl U3TOTOBIIEHUS PEXKYILErO HHCTPYMEHTA.

26. PacckaxuTte 0 cTansax Ui U3rOTOBICHHS H3MEPUTEIIBHOIO HHCTPYMEHTA.

2.2 3apaHus VIS NPOMEKYTOYHOM aTTeCTalluu
Kommiekt mMatepuaioB 1Jisi OLEHKH YPOBHSI OCBOEHHSl Y4eOHOH IMCHUILIMHBI Ha
IK3aMeHe:

Hepeqeﬂb TECOPETUYECCKUX BOIMPOCOB VISl IK3AMEHYIOIIIUXCH

Kpucrannnueckoe ctpoeHue TBEpAbIX T€l. AHU30TPOIUS.

Crpoenue amopdHbIX Tes. MeTauinyeckoe CTEKJIO.

Koppo3sus meramios.

CriocoOblI 3a1UThI U3/1€IHs OT KOPPO3HH.

[Tonmumopdusm xenesa. Temneparypa, mpu KOTOPOIl MPOUCXOAAT KaKHe-THO0

n3MeHeHus B ciase. Touka Kropu.

MexaHnyeckue CBOMCTBa METAJIJIOB M METO/IbI UX OIPEIETICHHUSL.

Kpucrannuzauusa metamioB U ciiiaBoB. KpuBble 0XJ1aKJ€HUSI METAIOB U CILJIaBOB.

[Ipoueccel, mpoTekarolue B Hepuoi Kpuctamnzanuu. CTpoeHHe JUTOrO CIUTKA.

CrpoeHue JIUTOro CINTKA KUISLIEH U CIOKOMHOM CTallv, CXOJCTBA U Pa3IndHusl.

0. lnarpaMMbl COCTOSIHMSI CIIJIAaBOB C OTPAaHUYEHHOM pacTBOPUMOCTHIO KOMIIOHEHTOB, UX

aHaJIM3.

11. lnarpaMMBbI COCTOSIHHS CILUIABOB C HEOIPAaHWYEHHON PaCTBOPUMOCTBIO KOMIIOHEHTOB, UX
aHaJIM3.

12. OcHoBHBIE (a3bl U CTPYKTYPBI, 00pa3yIOIIHECs MPHU KPUCTAITU3AINH
KEJe30yIIepoaUCThIX CIIaBoB. X xapakrepucTuka.

13. Ilporneccsl, NpoTeKaroye B MOJUKPUCTAIIIE MPU TUIACTUYECKON U YIIPYToi
nedopMaruu.

14. sIsnenue Hakiena. Bo3Bpar u pexpucTaIu3arus.

15. Knaccudukamnus repmudeckoit 00paboTku MetamioB. KpaTkas xapakTepucTuka.

16. [ToHsiTHE YBTEKTUKHU U IBTEKTOUIBI. UTO 00IIIET0 U B Ue€M pa3indue

17. Tepmomexanunueckas oopadboTka. Kakoi Buj 3T0i1 00pabOTKH MPEANOUTUTETbHEE IS
MIPOU3BOJICTBA U ITOYEMY.

18. Xumuko-tepmuyeckas o0paboTka. Buapl u nenu npuMeHeHusl.

19. OTxur: Bubl, Ha3HAUYCHUE, IPUMEHEHUE.

20. Hopmanuzanusi ¥ TEXHOJIOTHSI POBEICHUS.

21. Otnyck. Bunel v nenu npuMeHeHue.

22. 3akanka. Buapl, ienu u npuMeHeHue.

Nk W=

=00

23. IloBepXHOCTHOE yNpOYHEHUE. Buabl TEXHOIOTHS TPOBEICHUS.

24. JledexTsl TepMO0OpaOOTKU. METOIbl UX MPEIYIIPEKACHUS U YyCTPAHEHUS.

25. llemeHTanus, a30TUPOBAHUE: PEXKUM U TEXHOJIOTIHSI IPOBEICHUS.

26. HutporieMeHTaLus: PEKUM U TEXHOJIOTUS IPOBECHMSL.

27. AnutupoBanue, bopupoBaHue, cuIuIupoBanue. Llenb u pesyapTaT npoBeeHusl.
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28.

29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
. TexHOJIOTHs U3rOTOBIEHUS U3ACIUN U3 IOPOLLIKOB.
52.
53.
54.
55.
56.
57.
58.
59.
60.

51

TpeboBanus, mpeabsBIsieMble K KOHCTPYKIIMOHHBIM MaTepuaiaMm. CrocoObl MOBBIIICHUS
KOHCTPYKIIMOHHOM MPOYHOCTH.

Bnusinue yriepoaa Ha CBOMCTBA JKeNE€30yTIIEPOJIUCTHIX CILIABOB.
Biusiaue nerupyrommx 31eMeHTOB Ha CTPYKTYPY CIUIaBOB.
Knaccudukanus craiei.

UyryHsl: BUIbI, MAPKUPOBKA, TPUMEHEHUE.

Cranu ¢ ynydnieHHONH 00pabaThIBACMOCTBIO PE3aHUEM.
Peccopno-npysxunanbIe cTanu. TepmMmooOpaboTKa U3AEIHA U3 ITUX CTajeH.
JKene3oyrinepoaucTeie CIiaBbl ¢ BBICOKUMU JTUTEUHBIMU CBOMCTBAMU.
N3HococToikue cranu. XapakTepUCTUKN U MapKUPOBKA.
BricokomapranmeBucteie U rpadhUTH3NpOBaHHbIE cTaini. CBONCTBA, MAPKUPOBKA U
001acTh MPUMEHEHUS.

AHnTudpUKIMOHHbIE criaBbl. CocTaB, CBOWCTBA U IPUMEHEHHE.

CrmiaBbl Ha OCHOBE AJIFOMUHUSL.

CruiaBel Ha OCHOBE MEJIH.

CrmuiaBbl HA OCHOBE MarHus.

CrmuiaBel Ha OCHOBE OEpHILIHSL.

Marepuainsl ¢ BBICOKOI MpOYHOCThI0. CBOMCTBA U MPUMEHEHUE.
Crpoenue nonumepos. [linactmaccst.

Pe3una, crekno, curamibl. CBOMCTBAa U IPUMEHEHHUE.

HpeBecuna, KIeH.

KaponpouHsie U KapOCTONKUE CILIABHI.

MarsuToMsITKHEe U MarHUTOTBEP/IbIC MaTCPUATIBI.

[IpoBOAHMKOBBIE, TOTYTIPOBOJHUKOBBIE MaTepUalibl. J{U3IeKTPUKH.
Marepuansl Jyisi peXyInX HHCTPYMEHTOB.

Knaccudukanus nznenuii U3 noponiKoBbIX MaTepHaioB.

Knaccugukaius KOMIO3UIIMOHHBIX MaT€pPHAIOB U UX IPUMEHEHHE.

CocraB, cTpoeHue, CBOWCTBA U NPUMEHEHUE KOMITIO3ULIMOHHBIX MaTEPHAJIOB.
Marepuainsl 111 U3MEPUTEIIBHBIX THCTPYMEHTOB.

Marepuansl Uil peXyIuX HHCTPYMEHTOB.

Cranu u1s1 ~HCTpYMEHTa XOJIOAHOTO AABJICHUS.

Cranu 1s1 ”HCTpYMEHTa TOpsYero JaBJIeHusl.

Marepuasnbl ¢ 0COOBIMU TEIUIOBBIMU CBOWCTBAMH.

Koppo3noHHO-CTONKNE MaTepHAIIbI.

Hepeqem) NMPAKTHYIE€CKHUX 3aJaHuH 1J1s IK3AMCHYIOIUXCH

3ananme 1

[TogGepuTe MaTepualt jIsi M3rOTOBIICHUS CBEpJia U MPEJIOKUTE TEPMUIECKYIO 00pabOTKY ISt
BbIOpaHHOTO Matepuana. TBepaocTts coctaBisier 63HRC. M306pasure mporecc rpaguuecku.
3ananue 2

[TonGepure MaTepuan Jisl U3TOTOBIECHUS TOIIMITHUKOB KaueHUs. Y KaXKUTE MAPKUPOBKY ITOTO
Marepuana.

3amanue 3

[TogbepuTe MapKy CTayu JjIsl IPOU3BOJICTBA PECCOPHI U YKAKUTE TEPMOOOPAOOTKY JIJIst TOTO
uznenus. 3o00pasure mporecc rpadudaeck.

12



3ananue 4

[Togbepute Mapky ctanu 1 pe3na. HazHaubTe ynmpodHSIONy 0 TEPMOOOPAOOTKY U H300pa3uTh
npoliecc rpapuyecK.

3ananme 5

VYkaxure Matepuai Ui U3rOTOBICHHS IITAMIIOB JUIs ropstueil mrammnoBku. [lepeuncnure
TpeOOBaHMS K HUM.

3amanmue 6

[TonGepure ynpouHsIOLIyI0 TEpMOOOPabOTKY /i Baja u3 crainu 45, o 60 mm. M300pa3ute mporecc
rpau4ecKy.

3ananme 7

[TonGepure MapKy cTanu AJisi U3rOTOBJIECHUs (epMbl MocTa. [IpH BEIOOpE CTaiIM yuecTb YCIOBHS
paboThI ATOTO AIIEeMEeHTa KOHCTPYKITNH. OOBSICHUTH Ha3HAUYEHUE KAKIOTO JISTHPYIOMIETO AIIEMEHTA
3amanue 8

Bribepute 1 000CHY#TE BEIOOpP MapKH CIIIaBa JUIsi U3TOTOBJICHHS TOCTOSTHHOTO MarHUTa.

3aganue 9
Bribepure MapKy cTajii ¥ Ha3HA4YbTe TEPMOOOPAOOTKY JIJIsl U3TOTOBIICHUS cKabnens. M300pasute

nporiecc rpagpuuecK.

3aganue 10

[TonGepurte MapKy CTaNu Ui U3TOTOBJICHHSI MPYKUHBI U TTOI0EpUTE TEPMOOOPAOOTKY 7Sl 3TOTO
u3nenus. M300pasute mporece rpadudecky.

3amanme 11

Br16epute 1 Ha3HaUBTE PEXKUM TEPMOOOPAOOTKH sl U3TOTOBJIEHUS IITaHTeHIUPKYJIa. V300pa3ure
nporecc rpaduvecKH.

3ananue 12

[TonGepute u Ha3HAUbTE TEPMOOOPAOOTKY ISl BTYJIKH, paOOTAIOUIEH B YCIOBUIX HHTEHCUBHOTO
nu3Hoca. M3o0pa3ute mporecc rpaduiecku.

3apanme 13

[Tonbepute MaTepuan Gpes3sl U pexKyIeH TIACTHHBI K HEH.

3amanmue 14

Bri6epuTe Matepualt 11k M3rOTOBJICHHS 00JITOB, paOOTAIONINX B HEOTBETCTBEHHBIX KOHCTPYKITHSX.
OO0bsicHUTE MEXaHU3M CTPY>KKOOOpa3oBaHUsI.

3aganue 15

Bri6epuTte cranb 1 Ha3HaUBTE TEPMOOOPAOOTKY /Ui (ppe3bl TokapHOTrO cTaHka. M300pasuTe
poIecc TpaduIecK.

3amanmue 16

[ToxGepure MaTepran 1 Ha3HAYBTE PEXKUM IIEMEHTAIMU 115 mecTepHu. M300pasure nporecc
rpadudecku.

3aganue 17

[TonGepure MapKy CTaly U HA3HAYBTE PEKUM a30THPOBAHUS AJIS A€TalH, TpeOyrome
MaKCUMaJIbHOU TBep1oCcTH. M300pa3zute nporecc rpaduuecku.

3amanmue 18

[ToxGepuTe M Ha3HAYBTE YIIPOYHSIONIYIO TEPMOOOPAOOTKY /Uit MeTUrKOB. M300pa3uTte mporecc
rpadudecku.

3aganue 19

HaznaubTe TepM00OpabOTKY AJIsE U3TOTOBJICHUS PENBbCOB KENE3HOA0POKHOTO MOJIOTHA.
N3006pasute mporiecc TepMooOpadoTku rpadudecky.

3amanmue 20

Bribepure MapKy cTaiu ajsi MPOU3BOICTBA OAINTOHOB ISl XpaHEHHS a30THOM KHCIIOTHI.
Onpenenute MPUHAICKHOCTh BBIOPAHHOM CTaIH K JIETHPYIOIIEMY Kiaccy

3ananme 21
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Bribepure marepuan /i IpOU3BOJICTBA I'YCEHUYHBIX TPAKOB.

3aganue 22

HasznaubTe Tepmoo6paboTky cranu 18XI'T myis u3roToBaeHus mecTepeH KOpoOKH CKOpOCTei
JIETKOBBIX aBTOMOOMIIEH, Tpebyemas TBepaocTh noBepxHoctu 60 HRC. M3006pa3uTe nporiecc
rpau4ecKy.

3aganme 23

[TonGepure MaTepuan sl U3TOTOBIICHUS 2JI€MEHTOB TpyOonposoaa B Cubupu. O0bsacHuTE
BJIMSTHUE KQ)KJIOTO JICTHPYIOIIETO dJIEMEHTA.

3aganue 24

HasznaubTe TepMOOOPaOOTKY IUTsl M3TOTOBIICHHS ITpOKaTa TaBpa. M3o0pasure nmporecc
TEPMOOOPAOOTKH rpauyecKH.

3ananme 25

Ha3znaubTe TepM0O0OpabOTKY JUIsl M3TOTOBICHHS MTpOKaTa 1mBesiepa. M300pa3ute mporece
TepMOo0OpaboOTKU rpaduyecKu.

3aganue 26

[TogbepuTe cTanb ¥ Ha3HAYHTE YIPOUHSIONIYIO TEPMOOOPaOOTKY iist Tamku. M300pasute
npoliecc rpapuyecK.

3ananme 27

[TonGepute cTasnb JUIst IPOU3BOICTBA OTIIMBOK C Mocienyroleii cBapkoil. O6ocHyiiTe cBOIi BBIOOP.
3aganue 28

[TonGepute MapKy cIuiaBa Jjisl K3TOTOBJICHUS BKIIAbIIIA B MOAIIUITHIKE CKOJIbKEHUS.
3aganue 29

[IpennoxuTe MapKy CTaau ¥ YIPOUHSIOIINE MEPOIIPUITUS ISl IPOU3BOJICTBA MIPYKHUH
W3rOTaBIIMBAEMBIX U3 cepeOpstHKH. V300pa3uTe mporecc rpaduyecku.

3aganue 30

Cnenaiite BbIOOp MaTepuaia v TepMHUECKO 00pabOTKU AeTanu pa3BepTku. Tpedyemast TBEpAOCTb
60...63 HRC. M300pa3uTte nporiecc rpadgudecku.

ITajIOH OTBETOB Ha NMPAKTHIECCKOC 3aJaHHuE

Homep

ITokazaTenp OLICHKU
3aJaHusA

Bribupaet ObicTpopexyiryto ctainbs P9. TepmooOpaboTka 3akirodaeTcs B
3akaike 10 temneparypsl 1230°C B Maciie u TpeXKpaTHOM OTITyCKe 1o 1 gacy
1 npu Temrneparype 620°C (BbiOOp TepMOOOPAOOTKH OCYILECTBIISACTCS 110
MapOYHHKY CTajiel U CIutaBoB). M3o0paxaeT mporiecc TepMooOpadboTKu
rpaduuecKu B COOTBETCTBUU C 3aJlaHHBIM PEKUMOM B MapOUYHUKE.

BriOupaer marepuaisl, 06J1a1al01e BBICOKUMH aHTH(PPUKINOHHBIMA
CBOMCTBaMHU U CTOMKOCTBIO K UCTUPAHUIO — CTAJIH JIETHPOBAHHbBIE OOJIBIINUM
conepxxanueM xpoma (LIX15, IIX20 u T.4.), rpadUTH3HPOBAHHAS CTalb, CTalb
110I'13, koBkHe, ceprie u BricOKOopouHble uyryHbl (AUK, AUC, AUB)

BeiOupaer crans 6517, HazHauaeT 3akanky npu temneparype 790-820°C B
Maciie, ¢ IOCIeIyOUIMM CPeHUM OTITycKoM npu TemnepaTtype 400-480°C.
N3o6paxaet npoiecc TepMOOOPaOOTKHU rpaduuecKu B COOTBETCTBUU C
3aJJaHHBIM PEKUMOM B MapOYHHKE.

4 Jlenmaet BBIOOp cTau I M3TOTOBJICHHS pe3nia Y 12A, Ha3HaYaeT 3aKajIKy IpH
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temriepatype 750 - 780°C B Boae, HU3KUi oTIyck mpu temmneparype 180-200°C
(BBIOODP TEPMOOOPAOOTKH OCYIIECTBISIETCS] IO MAPOYHHKY CTaJIeH U CIIAaBOB).
N3o6paxaet npoiiecc TepMOOOPaOOTKH rpaduuecku B COOTBETCTBUU C
3aJJaHHBIM PEKUMOM B MapOYHHKE.

Bri6upaet mapku cramm: SXHB,5XHM, 3X2B8®.

Hasnauaet TepMo0o0paboTKy Basia, 3aKIIFOYAIONIYIOCS B 3aKalKe MpU
temmnepatype 840°C B Bojie u cpennuii otmyck npu temmeparype 400°C (Be16op
TEpMOOOPaOOTKH OCYIIECTBISETCS M0 MAPOYHHUKY CTaJeH U CIJIaBOB).
N3o06paxaet mporecc TepMOOOpPaOOTKH rpaduuecKr B COOTBETCTBUU C
3aJJaHHBIM PEKUMOM B MapOUYHUKE.

BbiOupaer HU3KOYIJIEPOAMCTYIO, JIETUPOBAHHYIO MEIbI0 W HHUKEIEM CTajb
10XCHA.

Beibupaer crmmae EX, mocrme nHopmamusanmu ¢ temmepatypel  1000°C wu
00paboTku xosoaoM npu temreparype -70°C (mis ycTpaHEHHS OCTaTOYHOTO
ayCTEHMTA, T.K. OH HE MAarHUTEH)

Bri6upaet mapky ctanu 30X 13, TepmooOpaboTKa — 3aKaiaka U HU3KUK OTITYCK,
tBepaocTh 50...60HRC.(Bb16op TepM00OpabOTKH OCYIIECTBISICTCS 10
MapOYHHKY CTajiel U CIu1aBoB). M3o0paxkaeT mporiecc TepMooOpadboTKu
rpadMIeCKH B COOTBETCTBHUH C 33JIaHHBIM PEKHMOM B MapOYHHKE.

10

Bribupaet cranu 65, 651", Tepmudeckas 00paboTKa 3aKiIouaeTcs B 3aKalike MPU
temriepatype 800°C B macne u cpeanuii otmyck mpu Temneparype 400°C
(BBIOOp TEpMOOOPAOOTKM OCYIIECTBIACTCS 1O MApPOYHHKY CTajeil U CIUIaBOB).
N3o0paxaer mpormecc TepMooOpabOTKH TpadhuIecKu B COOTBETCTBUH C
3aJJaHHBIM PEKUMOM B MAPOUYHHKE..

11

BriObupaer Mapky yriepoaucTod HMHCTPYMEHTAJbHOM cranu Y8, Ha3Hadaer
PEXHMM 3aKaJKU U HU3KOro oTmycka npu temmeparypax 800°C B Boxe u 160-
200°C  cooTBeTCTBEHHO (BBIOOp TEPMOOOPAOOTKH  OCYIIECTBIISICTCS IO
MapouHUKy cTaneid u cmaBoB). M3o0paxaer mnporecc TepMoOOpabOTKH
rpadUyecKu B COOTBETCTBUU C 33/IaHHBIM PEXUMOM B MapPOYHHKE.

12

BeiOupaer mapky cranmu XI5 u mpemmaraer TepMooOpabOTKy 3aKalKy B
Macie u Hu3kui otmyck mpu Temreparype 840°C u 200°C coOTBETCTBEHHO
(BBIOOP TEPMOOOPAOOTKM OCYILECTBIISICTCS IO MAapOUYHUKY CTaleld U CIUIaBOB).
N3o0pakaer mporecc TepmMooOpaboTku Tpaduuecku B COOTBETCTBUU C
3aJJaHHBIM PEKHMOM B MApOYHUKE..

13

Brei6upaer mapky cranmu s ¢pesbl Y13A, a pexynyro IUIacTUHY K HEeW u3
tBepaocmiasa T30KS5

14

Brei6upaer cranp A20unu crans AILlll. OTu cramu 00yama0T MOBBIMICHHBIM
conepkanueM cepbl U pocdopa, s CHIKECHUS HETATUBHOTO BIHSIHHS ITHX
AIIEMEHTOB B CTajlb BBOAAT Mapranen u kanpluid. Cepa, oOpasys cCyiabpuabl
MapraHiia, IPUBOJUT K OOJICTYCHUIO OTIEICHUS CTPYKKH, a (ocdop mpumaer
0Jieck 00paboTaHHON MOBEPXHOCTH .

15

BeiOupaer crane ObicTpopexymryio P18, tepmooOpaboTka 3akaika B Macie H
TpeXKpaTHBIH oOTmyck mpu Ttemmeparypax 1230°C u 400°C (BbIOOD
TEPMOOOPAOOTKH OCYIIECTBIISICTCS 10 MapOYHUKY CTalleii ¥  CIUIaBOB).
N3o0pakaer mporecc TepMooOpaboTku Tpaduueckn B COOTBETCTBHUU C
3aJJaHHBIM PEKUMOM B MapOUYHHKE

16

BeiOupaer ctans20 u nemeHranuio npu Ttemmeparype 950°C, 3akanka mnpu
temriepatype 880°C wu ormyck npu  Temneparype 400°C  (BbiOOp
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TEpMOOOPAOOTKM  OCYIECTBISIETCS MO MAapOYHHWKY CTalled H  CIUIaBOB).
N3o0pakaer mporecc TepMooOpaboTku Tpaduueckn B COOTBETCTBHUU C
3aJIaHHBIM PC)KHMMOM B MApO4YHHKE.

17

Brei6upaer crans 38XMIOA Ha3zHayaeT a30THPOBAHUE CTAIM MPH TEMIEPAType
500°C, (mocne 3aKanky B Maciie ¥ BBICOKOT0 OTITycka npu temneparype 850°C u
600°C cootBeTcTBeHHO). M300pakaeT mporecc TepMooOpadOTKH rpaduIecKy B
COOTBETCTBHUH C 33J]aHHBIM PEKUMOM B MapOUYHHKE.

18

Bri6upaet cranpyY 11A unm Osictpopexyas cranb P12. Ilo mapounuky ctanu
U CIUIaBOB BBIOWPACT MOAXOANIYI0 TEpMOOOPaOOTKY B COOTBETCTBHH C
BBIOpAaHHOW MapKoi cTanmu (BBIOOP TEPMOOOPAOOTKH OCYIICCTBIISICTCS IO
Mapo4YHHWKYy cTajeii u cruiaBoB). M3oOpaxaer mpormecc TepMooOpaboTKH
l—'pa(l)I/ILICCKI/I B COOTBETCTBUH C 3aJaHHBIM PEXUMOM B MAapOYHHUKE.

19

Haznauaer tepmomexanmueckyro o0pabotky (BTMO), 3akmrovaromasics B
Haksenie aycreHura. IIpomecc m3oOpaxaer rpaduyecku B COOTBETCTBUH C.
3aJaHHBIM PC)KUMOM B MApPOYHUKEC

20

BeiOupaer cranb ¢ moBblIeHHBIM cofepxanueM xpomal0X13, 40X13 u 1.1
[TpuHa ekuT K heppUTHOMY Kilaccy

21

BbiOupaer BBHICOKOMApraHIEBUCTYIO CTajlb, C BBICOKOM CKJIOHHOCTBIO K
Hakieny, Crans 110I'13.

22

Haznauaer nemenranuto 920-950°C, 3akanka 820-860°C B macie u OTHyCK Ipu
temriepatype 180-200°C  (BbIOOp TepMOOOPaOOTKH OCYIIECTBISETCS IO
MapoOuYHUKYy cTaneid u cmaBoB). I3o0paxaer mporecc TepMOOOpPabOTKH
rpadu4ecKku B COOTBETCTBHU C 33aHHBIM PEKUMOM B MapOYHHUKE.

23

BreibupaeT cranb, HU3KOYTJIEPOJUCTYIO, JIETUPOBAHHYIO HUKEIEM U MEIBIO 3TO
Cranxs 10XCH/JI.

24

Breibupaer tepmomMexaHudeckyio o0pabotky (BTMO), 3akmrodaromnryrocs B
Hakyene aycteHuta. [Iporecc m300pakaeT TpaduyecKd B COOTBETCTBHU C
3aJaHHBIM PCXKUMOM B MAPOYHHUKCE.

25

BeiOupaer tepmomexanuueckyro o0Opabotrky (BTMO), 3akmrouaromiyrocsi B
Hakierie aycreHuta. lIpomecc wuzoOpaxkaeT Tpaduueckd B COOTBETCTBUHU C
3aJaHHBIM PEKHUMOM B MAPOYHHKE.

26

BriObupaer cranp yriaepoAaucTylo MHCTpyMeHTanbHylo Y11, TepmoobpaboTka
3aKajlka M HU3KUMM oTmyck npu Temmepartypax 750-780°C u 180-200°C
COOTBETCTBEHHO (BBIOOpP TEPMOOOPAOOTKH OCYIIECTBIISIETCS 10 MapOYHHUKY
cTaneil m crutaBoB). M3o0paxaer mpouecc TepMooOpabOTKH rpaduyecku B
COOTBETCTBHUH C 33J]AHHBIM PEKUMOM B MapOUYHHKE.

27

BeiOupaet nuteiinsie ctanu mapku 0812 THDJI, 20XT'CDJI u 12I'DJI

28

[TonGupaer matepuan 6a66ut b83, nenaet pacmmdpoBky cruiasa.

29

Boibupaer wMapky cranmu Cranp65, 3akaika W CpeIHUH OTIYCK IpHU
temneparype 800°C u 400-500°C cooTBEeTCTBEHHO (BBIOOP TEpMOOOPAOOTKH
OCYIIECTBIISIETCSl IO MapOYHHUKY cTajeil M cmiaBoB). M3o0pakaeT mporecc
TepMOOOpabOTKH Tpauyecku B COOTBETCTBHHM C 33JaHHBIM DPEXHUMOM B
MapOYHHKE.

30

Beibupaer crane 9XC, TepmooOpaboTKa 3aKiIrovacTcs B 3aKajke B Macie U
HU3KOM oTirycke npu temriepatype 840°C u 170-200°C cooTBEeTCTBEHHO (BBIOOD
TEPMOOOPAOOTKM OCYIIECTBISIETCS MO MAapOYHHWKY CTalled H  CIUIaBOB).
N3o0pakaer mporecc TepMooOpaboTku Tpaduuecku B COOTBETCTBHUU C
3aJJaHHBIM PEKUMOM B MapOYHHKE.
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[

ITAKET 9K3AMEHATOPA

Howmep u xpaTtkoe
coJepKaHUe 3aJaHus

OuennBaemMble yMEHUS U
3HAHUS

Tloka3arenu orieHKHU

BapuanTt Ne 1

yMeThb:

1. Jlaer omnpeneneHue

) - pacmo3HaBaTh U TBCPAOIo TeIa,
Teopernyeckne BONPOCHI: KITaCCHbUIMPOBATS Mepeuncser BILIBL
. Kpucrammmeckoe crpoeHue KOHCTPYKIIMOHHBIE U CBIPbEBbIC | KPUCTAUIMICCKUX
TBEPBIX T€N. AHU3OTPOIUSI. MATCPUAJIBI IO BHCIIHEMY PELIETOL, TPHBOAKT
BHUY, IPOUCXOKICHUIO, [IpUMEpLL  METAJLIIOB  C
. TeXHOH?PHﬂ W3TOTOBJICHUS CBOHCTBAM: Pa3HBIMH
H31EINH U3 TIOPOIIKOB - ONpPENENSTh BUJIbI KpPUCTAJNINYECKUMU
KOHCTPYKLMOHHBIX peLICTKaMH. Haer
[IpakTryeckue 3agaHus: MaTepuaios; OIIPCACIICHUC
- BBIOMpaTh MaTepHaIIbI AHU30TPOIHH, IIPOBOAUT
[MonGeputre Marepuan s | A1 KOHCTPYKIMH 10 KX NpUMEPBI 9TOro
HM3TOTOBJICHUS CBepjla W | HA3HAYCHHUIO U YCIOBUAM SABJICHUA.
NPEUIOKUTE  TEPMHYECKYIO | SKCIUTyaTalluu; 2. HaszeBaer
00paboTKy il BBIOPAaHHOTO | -  IPOBOJMTH UCCIENOBaHMsA | UCXOIHBIC — MATEpUAJIbI
Marepuaa. TBepAOCTh | ¥ MCIIBITAHUS MaTEPUAJIOB, NG TNOPOIIKOBO#
cocraisier 63HRC. 3HATH: METa/UTypTHH, HasbIBacT
- 3aKOHOMEPHOCTHU NpeUMyIeCTBa  ICpen
M3obpasure NPOLECC | pporeccoB KpUCTAIM3AUUY U | TPAAULHOHHON
TepMOOOPabOTKH CTPYKTYpOOOPa30OBaHHUS MeTaIlTyprueu,
rpaguIecKH. METAJUIOB M CILUIABOB, OCHOBBI OIMCBIBACT TEXHOJIOI'HIO
UX TEpMOOOpPaObOTKH, CIOCOOBI | POU3BOJICTBA.
3aIUThl METAJUIOB OT 3. I'pamoTHO
KOppO3uH; 00OCHOBBIBAaET  BBIOOP
- KJIacCU(PUKALIUIO U MatepHajla Hu
CII0COOBI TIONTyYeHH s TEPMHUYECKOH
KOMIIO3UIIMOHHBIX MaTepuainos; | 00pabdoTKy. Bri6op
- IIPUHIIUIIBI BI)I60pa COOTBCTCTBYCT OJOTaJIOHY
KOHCTPYKIHOHHBIX OTBCTA.
MaTepHaJIOB JIJIsl TPUMEHEHUS
B [IPOU3BOJICTBE;
- CTPOECHUE U CBOICTBA
METaJIOB, METO/bI UX
WCCJICIOBAHMS;
- KJIacCcU(UKALUIO
MaTepuaioB, METAJIJIOB 1
CIUIaBOB, UX 00JaCTH
MIPUMEHEHUSI.
Bapuant Ne 2 YMeThb: 1. Jlaer omnpeneneHue
- pacmo3HaBaTh U aMOpGHBIX Tel, CTPOUT
TeopeTnueckue BOMPOCHI: KIacCH(UIIPOBATE KPUBYIO OXJIAXKIEHHS
Crpoennie aMOpQHBIX Te. KOHCTPYKIIMOHHBIE U ChIPbEBBIE amop(HOro Tena,
MeTtananueckoe CTEKIIO. MaTepHajbl 10 BHCIITHEMY (IJOPMYHI/IPYGT Ha
IIpoBOJHUKOBEIE, BUJy, IPOUCXOKACHUIO, OCHOBAHWH rpaguka
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MOJYTIPOBOJHUKOBBIE
Marepuaiibl. JIu3neKkTpuKmy.

[IpakTHueckue 3aganHus:

CBOICTBaM;

- OmpenemsiTh BUJIbI
KOHCTPYKIIMOHHBIX
MaTepHuaoB;

- BBIOMpaTh MaTepHAaIIbI
JUUIs1 KOHCTPYKIIMU 1O UX

MNPUHIUITHAIIEHOC
OTJIMYKE OT TBEPIOTO
tena. JlaeT onpenenenue
METAJINYECKOMY CTEKITY
U PacCKa3bIBaeT CIOCO0
€ro MOJTy4YeHHUS.

[Togbepure wMaTepwan [yIsl | HA3HAYECHUIO U YCIOBUSAM 2. @®opmynupyer
W3TOTOBJICHUS TOIIUITHUKOB | DKCILTyaTalluy; oTpesieNieHue
Ka4eHUI. VYkaxure | -  MPOBOAUTH MCCIEJOBAHUS | IPOBOJAHUKOBBIM u
MapKUPOBKY 3THX | U UCTIBITAHUS MaTepUAIIOB; MOJTYIPOBOIHUKOBBIM
MaTepuasoB. 3HATh: MaTepuaiam,
- 3aKOHOMEPHOCTH TURIIEKTPUKAM,
MPOIIECCOB KPUCTAJUIM3ALMHU U | TIEPEUUCIIICT  CIUIABHI,
CTPYKTYpOOOpa3oBaHUs MPUMEHSEMbIE ISl 3TUX
METAJUIOB M CIUIABOB, OCHOBBI nenedt, oOmacte  MX
UX TEpMOOOPAOOTKH, CIIOCOOBI | MPUMEHEHUS.
3aIUTHI METAJUIOB OT 3. I'pamotHO
KOPPO3HH; 000CHOBBIBAET  BHIOOP
- KJ1acCU(UKAIUIO U MaTepuaia u
CHOCOOBI MOTYYEeHHUS TEPMHUYECKOMN
KOMITIO3UIIMOHHBIX MaTePUAIOB; | 00paOOTKH. Br16op
- MIPUHIIMIIBI BEIOOpa COOTBETCTBYET 3TaJOHY
KOHCTPYKIIMOHHBIX OTBETA.
MaTepUasoB JIIsl IPUMEHEHHS
B IIPOU3BO/ICTBE;
- CTPOECHUE U CBOMCTBA
METaJIJIOB, METOJIBI X
UCCIJIEIOBAHMUS,
KJIaccu(pUKaIo MaTepUaoB,
METAJIJIOB U CILJIaBOB, UX
001acTy MPUMEHEHHUSI.
Bapuant Ne 3 YMeETb: 1. HasbiBaer

TeopeTnueckue BONPOCHI:
. Marepuansl Ui pexyImx
MHCTPYMEHTOB.
. Koppo3zus merannos.

- pacro3HaBaTh U
KJIacCU(PUITUPOBATH
KOHCTPYKIIMOHHBIE U CHIPbEBbHIE
MaTepHUaIbl 110 BHEIIHEMY
BUJTY, TPOUCXOXKICHUIO,

MaTepHabl,
pUMEHSIEMBbIC TUIst
W3TOTOBJICHHUS PEXKYIIHUX
WHCTPYMEHTOB:
WHCTPYMCHTAJILHBIC
ctamm (Y9, Y10 u 1.1.)

[pakTuUecKue 3aJaHusL: CBOHCTBAM,
- ONpeAensiTh BUIbI pexymue cramu (P18,

[Ton6epute Mapky ctamu juisr | KOHCTPYKIMOHHBIX P20 w t.1), Teepmsre
IIPOM3BOJICTBA PECCOPHI U MaTepHualIos, CIUTaBpl  Ha  OCHOBE
YKaKHTE TEPMOOOPaOOTKY - BBIOMpATh MaTepHaIbl THTaHA M KODaibTa,
JUISL DTOTO M3/, JUI KOHCTPYKLMU 10 UX aJIMa3HbIC ~ MaTepHallbl,
W306pasute nporecc | HA3HAYCHHIO 1 YCIOBUAM TIOITy4aeMBIC IIyTEM
TepMOO6PaGOTKH SKCIUTyaTaluH; HIOPOIIKOBO
rpadHyIecK. - IPOBOJUTH UCCIEAOBaHUs | METALTYPIrUH.

W UCIIBITAHUSI MaTCPUAIIOB; 2. [aer ompeneneHue

3HATD: KOPPO3H1HU MeTalia,

- 3aKOHOMEPHOCTH Ha3bIBaCT BH/IbI

[POIIECCOB KPUCTALIH3AMK U | KOPPO3HH 1o

CTPYKTYpOOOpa30BaHUS MEXaHU3MY IMPOTEKAHUS
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METAJIJIOB | CIIABOB, OCHOBHI
UX TEPMOOOPAOOTKH, CIIOCOOBI
3aIUTHl METAIIJIOB

OT KOpPO3HH;

- KJTaCCHU(MKAIUIO U CTIOCOOBI
MOJTYYCHHUST KOMITO3UITHOHHBIX
MaTepuaios;

- TIPUHITUIIBI BBIOOpA
KOHCTPYKIIMOHHBIX
MaTepHaJIOB I MPUMEHECHUS
B IIPOM3BO/ICTBE;

-CTPOEHHUE U CBOMCTBA
METaJIJIOB, METOJIBI X
UCCIICIOBAHUS,

- KJI1acCU(UKAIMIO MaTEPUAIIOB,
METAJUIOB | CIUTABOB, HX
001acT MPUMEHEHHUSI.

(xumuueckas,
ANEKTPOXUMHUYECKAS),
MEPEUUCIISICT BU/IBI
KOPPO3UH (s13BeHHAA,
TOYCYHas,
MEXKpHCTaNInyecKass u
T.1.)

3. I'pamotHO

00OCHOBBIBAET  BBHIOOp
MaTepuaia u
TEPMHYECKON

00paboTKH. Bri6op

COOTBETCTBYET 3TaJOHY
OTBETA.

Bapuant Ne 4

TeopeTnueckue BONPOCHI:

. CrtocoOBI 3aIUThI U3IEIHS OT
KOPpO3UH.

. Knaccudukanus
KOMITO3HUIIMOHHBIX
MaTepHaJioB u
MIPUMEHEHUE.

nux

[IpakTueckue 3amanus:

[TonGepure MapKy cTanu s
pe3na. Ha3snaubte
YIPOYHSIOLLYIO
TepMO0OOpabOTKY.
N3o06pa3ure mporecc
TEPMOOOPaOOTKH
rpaduyecku.

yMeThb:

- pacno3HaBaTh U
KJ1IacCU(PUITUPOBATH
KOHCTPYKLIMOHHBIE U CHIPbEBbIE
MaTepHalIbl IO BHEITHEMY
BUJLY, IPOUCXOXKICHHUIO,
CBOMCTBaM,;

- ONpeAessTb BUIbI
KOHCTPYKIIMOHHBIX
MaTepHaloB;

- BbIOMpaTh MaTepuabl
JUISL KOHCTPYKLIMH 10 UX
Ha3HAYCHUIO M yCIIOBHSAM
SKCIUTyaTaluH;

- NPOBOJUTH HCCIICOBAHUS
Y MCIIBITaHUSI MaTEPUAJIOB;
3HATh:

-3aKOHOMEPHOCTH

MPOIIECCOB KPUCTAIUIM3ALNH H
CTPYKTYpOOOpazoBaHUs
METAJUIOB ¥ CIUIABOB, OCHOBBI
UX TepMO0OpPabOTKH, CLIOCOOBI
3alIUTHI METAJUIOB

OT KOpPO3UH;

- KJIACCU(DHUKAITHIO B CTIOCOOBI
MOJyYEeHHUsI KOMITO3UIIMOHHBIX
MaTepHaloB;

- IPUHLIUIIBI BBIOOpA
KOHCTPYKIIMOHHBIX
MaTepHaJIoB [yl NPUMEHEHUS
B IIPOHM3BO/ICTBE;

-CTPOEHUE U CBOMCTBA
METAJUIOB, METOIBI X
HCCIICIOBAHMS,

1. [Haer omnpexaeieHue

KOppOo3uH, Ha3bIBACT
MIPUYHHBI
BO3HUKHOBEHHUS

KOpPpO3UH, MepeUHcsieT

CIIOCOOBI 3aIUATEI
( BOPOHCHHE,
SMaJIUPOBAHUE,
JICTUPOBAaHME, JIAKU U
T.JL.).

2. [aer omnpeneneHue
KOMITO3MIIHOHHBIM
MaTepuajam, OMKUCHIBACT
CTpOCHHE,

XapaKTepu3yeT CBOMCTBA
1 00J1aCTh TPUMEHECHHUSI.
3. .I'pamotHO

00OCHOBBIBAET  BBIOOP
MaTepuaia u
TEPMHYECKOU

00paboTKH. Bri6op

COOTBETCTBYET JTAJIOHY
OTBETA.
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- KJI1acCU(UKAINIO MaTEPUAIOB,
METaJJIOB M CIUIABOB, X
001acT IPUMEHEHHUS;

Bapuant Ne 5

TeopeTnueckue BONPOCHI:

CrtpoeHnue JINTOTO
CIIUTKA KHIISIen "
CIIOKOMHOM CTaJIH, CXOACTBA B
paznuyus
CocraB, cTpoeHue, CBOMCTBA
51 MIPUMEHEHNE
KOMITO3HUIIMOHHBIX
MaTepHuaoB.

HpaKTI/I‘IeCKI/Ie 3aaHuAd:

Bribepere MaTtepuan A
W3TOTOBJICHUS ITAMIIOB JJIst
ropsiaeit IITAMITOBKH.
[lepeuncnure TpeOoBaHUS K
HUM.

yMeThb:

- pacno3HaBaTh U
KJIacCU(PUITUPOBATH
KOHCTPYKLIMOHHBIE U CHIPbEBbIE
MaTepHalIbl IO BHEITHEMY
BUJLY, IPOUCXOXKICHHUIO,
CBOMCTBaM,;

- ONpeAessTb BUIbI
KOHCTPYKIIMOHHBIX
MaTepHaloB;

- BbIOMpaTh MaTepuabl
JUIS. KOHCTPYKLUH 10 X
Ha3HAYCHUIO M yCIIOBHSAM
SKCIUTyaTaluH;

- NPOBOJUTH HCCIICJOBAHUS
Y MCIIBITaHUSI MaTEPUAJIOB;
3HATh:

- 3aKOHOMEpPHOCTH
MPOIIECCOB KPUCTAIUTA3ALNH H
CTPYKTYpOOOpa30oBaHUs
METAJUIOB ¥ CIUIABOB, OCHOBBI
UX TepMO0OpPabOTKH, CIOCOOBI
3alIUTHl METAJUIOB

OT KOpPO3UH;

- KJIACCU(DHUKAITHIO B CTIOCOOBI
MOJyYEeHHUsI KOMITO3UIIMOHHBIX
MaTepHaloB;

- IPUHIIMIIBI BEIOOpA
KOHCTPYKIIMOHHBIX
MaTepHaJIoB [yl NPUMEHEHUS
B IIPOM3BO/ICTBE;

-CTPOEHUE U CBOMCTBA
METAJUIOB, METOIBI X
HCCIICI0BAHMS;

- KJIaCCU(PHUKAIUI0 MaTepUaOB,
METAJUIOB U CIUIABOB, UX
o01acT NPUMEHEHUS;

1. Yeptur pgBa BuUIA
CIIUTKA: CIIOKOWHOM (C
yCaJl0YHON PaKOBUHOM)
u KU e
(Ty3BIPEKOBBIC
BKJIIOUEHUS),
paziuuus U
3TUX CIIUTKOB.
2. [aer ompeneneHue
KOMITO3UIIMOHHBIM
MarepuajiaMm, OMKUChIBAET
CTpOEHUE,
XapakTepu3yeT CBOMCTBA
1 00J1aCTh MPUMEHECHHUS.
3. .I'pamoTtHO

Ha3bIBACT
CXoACTBa

00OCHOBBIBAET  BBHIOOP
Marepuaia u
TEPMHYECKOU

00paboTKH. Bri6op

COOTBETCTBYET JTAJIOHY
OTBeETA.

Bapuant Ne 6

Teopernyeckue BOIPOCHL:

.| Anarpamma cocTositHUst
CILJIABOB C OTPAaHUYECHHOU
PacTBOPUMOCTBIO
KOMIIOHEHTOB, UX aHAJIU3.
.| CTanu st ”HCTpyMEHTa

yMeTh:

- pacmno3HaBaTh U
KJIacCU(PUITUPOBATH
KOHCTPYKIMOHHBIE U CHIPHEBBIC
MarepHualbl [0 BHEITHEMY
BUJY, IPOUCXOXKICHUIO,
CBOMCTBAM;

- ONpEeIensATh BUIbI
KOHCTPYKIMOHHBIX

1. Yeptur puarpammy
COCTOSIHUSI CIUIABOB C
OTPaHUYCHHOMN
PacTBOPUMOCTBIO
KOMITOHEHTOB B
TeMIieparypa-
KOHIICHTpAIIUA,
nepevyuciser Bce $hasbl U
KPUTUYECKHUE TOUKHU.

2. Ha3zmBaer CTalu,

0CAX
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XOJOOHOTO JaBJICHUA.

HpaKTI/I‘{eCKI/Ie 3aJaHusA:

[TonGepute ynpoYHSIOILY O
TEPMOOOPAOOTKY ISl Basa U3
cranu 45, @ 60 Mm.
N3o0paszute
TepMO0OpabOTKU
rpaguIecKy.

mpouecc

MaTepuaios;

- BBIOMpATh MaTepUAIIBI
JUIsL KOHCTPYKIUU 110 UX
HA3HAYEHHIO U YCIOBUSAM
JKCIUTyaTalllH,

- TPOBOJUTH UCCIIEJOBAHUS
Y UCTIBITAaHUSI MAaTEPUAIIOB;
3HATh:
- 3aKOHOMEPHOCTH
MIPOLIECCOB KPUCTAITU3ALUU U
CTPYKTYypOOOpa30BaHUS
METAJIJIOB U CILIABOB, OCHOBBI
UX TepMO0OpPabOTKH, CLIOCOOBI
3aIUTHl METAJIJIOB
0T KOpPpO3UH;
- KJIaCCU(DHUKAITHIO B CTIOCOOBI
MOJTyYEHHUsI KOMIIO3UITHOHHBIX
MaTepuaios;
- IPUHIIUITBL BBIOOpA
KOHCTPYKIHMOHHBIX
MaTEepUajIoB JUIsl PUMEHEHHUSI
B IIPOU3BO/ICTBE;
-CTPOEHUE U CBOMCTBA
METaJIJIOB, METO/IbI X
UCCJICIOBAHHS,
-KJIacCU(PUKAITMIO MaTepUasoB,
METAJIJIOB | CILJIABOB, UX
00J1aCTH IPUMEHEHHUS;

MPUMEHSIEMbIE
W3TOTOBJICHUS
WHCTPYMEHTA
XOJIOJTHOTO
BbIZaBMBaHus (X 12D1,
X12M, 7XI2BM),
MEPEUUCIISICT
TpeboBaHwUs,
MpeIbsBIsEMble K HUM
(BBICOKAS TBEPJOCTb,
H3HOCOCTOMKOCTB,
MPOYHOCTH,
TEIJIOCTOMKOCTD) u
YOPOUHSIIOIINE
MEPOTIPHSITHSI.

3. TI'pamotHO
00OCHOBBIBAET  BBIOOp
MaTepuaia u
TEPMHYECKOU
00paboTKH. Br16op
COOTBETCTBYET 3TaJOHY
OTBeTA.

hiae: ¢

Bapuant Ne 7

Teopernyeckne BONPOCHI:

. Homumopduzm xKelesa.
Temneparypa, npu KOTOpPOU
MIPOUCXOIAT Kakue-11oo
U3MEHEHHUs B cIulaBe. Touka
Kropu

. Marepuanel ¢ 0coObIMH

TEIIOBBIMH CBOMCTBAMMU.

IIpakTrueckue 3agaHus:

[TonGepure MapKy cTanu s
M3TOTOBJICHHS (DePMBI MOCTA.
[Tpu BBIOOpE CcTanM y4yecTb
yC0BHS pPabOTHI 3TOTO
3JIEMEHTa KOHCTPYKLIUH.
OObsicHUTE BIUSHHUE KaXKIOTO
JIETUPYIOIIETO AJIEMEHTA.

yMeTb:

- pacro3HaBaTh U
KIIacCU(UITUPOBATH
KOHCTPYKITMOHHBIE ¥ CHIPbEBHIC
MaTepuaibl O BHEIIHEMY
BH]Y, TIPOUCXOXKICHUIO,
CBOMCTBaM;

- OIpeAesnsTh BUIbI
KOHCTPYKIMOHHBIX
MaTepuaios;

- BbIOMpATh MaTepuabl
JUIs KOHCTPYKIUU 110 UX
HA3HAYCHHIO U YCIOBUSAM
SKCIUTyaTalllH;

- NPOBOJUTbH UCCIEIOBAHUS
Y VCTIBITAaHUSI MAaTEPUAIIOB;
3HATh:

- 3aKOHOMEPHOCTH
MPOLIECCOB KPUCTAIIU3ALINU U
CTPYKTYpPOOOpa30oBaHuUs
METAJIJIOB U CILIABOB, OCHOBBI
UX TepMO0OpPabOTKH, CLIOCOObI
3alUTHl METAJIJIOB

1. Jlaer omnpeneneHue
noauMopdusma, YepTuUT

KPUBYIO  OXJIQXJICHUS
xKeleza, C yKazaHUEM
TEeMIIepaTyphbl
M3MEHEHUS
KPUCTaJUIMYECKOU
pelieTku  Keilesa U
KPUTHYECKHUX TOYEK,
MOKAa3bIBACT TOUKY
Kropu na nmarpamme u
MOSICHSIET ee
Ha3Ha4YeHHE.

2. HasbBaer xene3o-
HUKEJIEBbIC CIUIaBBI:
WHBap, KOBap, u
pacckasbIBaeT  00JIacTh
MPUMEHEHUS
(MeTeoposIoruuecKoe
obopyioBaHue,

CTCKJISIHHBIE BKYYMHBIE
pUOOPHI)
3. TI'pamotHO
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0T KOpPpO3UH;
- KJIaCCU(DHUKAITHIO B CTIOCOOBI
MOJTy9EHHUST KOMIIO3UITHOHHBIX
MaTepuaios;

- IPUHILIUITBL BBIOOpA
KOHCTPYKIHMOHHBIX
MaTEepUasIoB JIsl PUMEHEHHUSI
B IIPOU3BO/ICTBE;

-CTPOEHHE U CBOWCTBA
METaJIJIOB, METO/IbI X
UCCIICIOBAHHS,
-KJIacCU(PUKAIMIO MaTepUaIoB,
METAJIJIOB | CILJIABOB, UX
00J1aCTH TPUMEHEHHUS;

00OCHOBBIBAET  BBHIOOp
MaTepuaia u
TEPMHYECKOU

00paboTKH. Br16op

COOTBETCTBYET 3TaJOHY
OTBETA.

Bapuant Ne 8

Teopernyeckue BONPOCHI:
. MexaHnn4deckue CBOMCTBa
METAaJIOB B METOIbI UX
ONpeAcIICHUS
. Cranu 1151 MHCTpyMEHTa
ropsi4ero JaBJICHUS

[IpakTnueckue 3agaHus:

Bribepute u  obocHyiiTe
BbIOOp MapKu CIUlaBa s
W3TOTOBJICHUS ~ MOCTOSTHHOTO
MarHuTa.

yMeTb:

- pacro3HaBaTh U
KIIaCCU(UITUPOBATH
KOHCTPYKITMOHHBIE ¥ CHIPbEBHIC
MaTepuaibl O BHEIIHEMY
BH]TY, TIPOUCXOXKICHUIO,
CBOICTBaM;

- OMNpeAensTh BUABI
KOHCTPYKIMOHHBIX
MaTepuaios;

- BBIOMpATh MaTepHUAaIbI JIS
KOHCTPYKLUH 10 X
HA3HAYCHHIO U YCIOBUSAM
SKCIUTyaTalllH;

- TPOBOJAUTH UCCIIEIOBAHUSA U
WCIIBITAaHUSI MAaTEPHAJIOB;
3HATh:

- 3aKOHOMEpPHOCTH

MPOLIECCOB KPUCTAIIU3ALINU U
CTPYKTYpPOOOpa30oBaHuUs
METAJIJIOB U CIIABOB, OCHOBBI
UX TepMO0OpPabOTKH, CLIOCOObI
3aIUTHl METAIIJIOB

OT KOpPpO3uH;

- KJTaCCU(MKAIUIO U CIIOCOOBI
MOJTy9IEHUST KOMIIO3UIIHOHHBIX
MaTepuasos;

- TIPUHITUIIBI BBIOOpA
KOHCTPYKIMOHHBIX
MaTepHaJIOB JIJIsl TPUMEHEHUS
B IIPOU3BOJICTBE;

-CTPOEHHUE U CBOMCTBA
METAJIJIOB, METOJIbI X
UCCIIEIOBaHMUS;

- KJIacCHU(PHUKAIUIO0 MAaTEpUATIOB,
METAJIJIOB U CILJIaBOB, UX
001acT IPUMEHEHHUS;

1. Tlepeuucnser
MEXaHUYECKHUE CBOMCTBA
METaJUIOB M METOJbl HUX

oTpeeNeHus
(u3mMepeHue TBEPAOCTH,
yAapHOi BS3KOCTH,
UCIIBITAaHUE Ha
pacTshKeHue).

2. Ha3zmBaer CTalu,
MIPUMEHSEMbIE TUIS
U3TOTOBJICHUS

UHCTPYMEHTa TOpSYero
JIaBJICHUS
(5XHM,4X3BM® u

T.1.), IIEPEUUCIISIET
TpeboBaHUs,
MpeIbsIBISEMbIE K HUM
(>KapOCTOMKOCTb,
OKAJIUHOCTOMKOCTb,
pa3rapoCcTONKOCTb) u
YIPOYHSFOIIYIO
TepMOOOPabOTKY.

3. TI'pamotHO
000CHOBBIBAET  BBIOOP
Marepuaia u
TEPMHUYECKON
00paboTKy. Bri6op

COOTBCTCTBYCT OJOTaJIOHY
OTBCTA.
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Bapuant Ne 9

Teopernyeckue BOIPOCHL:

. KpI/ICTaJIJII/IBaI_II/IH MECTAJIJIOB U
craBoB. KpuBbie
OXJIAXKACHHUS METAJIJIOB U
CILIaBOB.

. Kopposuonno-croiikue
MaTepuabl.

HpaKTI/I‘IeCKI/Ie 3aaHuA:

Bribepure mapky cranu u
Ha3HAYbTE TEPMOOOPAOOTKY
JUISL I3TOTOBJICHUS CKAIBITEIIS.
N300pasute mporiecc
TepMO0OpabOTKU
rpaguIecKy.

yMeThb:

- pacro3HaBaTh U
KIIacCU(UITUPOBATH
KOHCTPYKITMOHHBIE ¥ CHIPbEBHIE
MaTepuaibl 0 BHEITHEMY
BHJTY, IPOUCXOXKICHUIO,
CBOMCTBAM;

- ONpeaemsTh BUIBI
KOHCTPYKLIHMOHHBIX
MaTepuasoB;

- BBIOMpATh MaTepHabl IS
KOHCTPYKIUH 10 UX
HA3HAYCHHIO U YCIOBUSAM
IKCIUTyaTallVH,

- TPOBOJAUTH UCCIIEIOBAHUA U
UCTIBITAaHUSI MATEPUATIOB;
3HATh:

- 3aKOHOMEPHOCTH

MIPOIIECCOB KPUCTAILTU3ALIUU U
CTPYKTYpOOOpa30oBaHuUs
METAJIJIOB U CILIABOB, OCHOBBI
UX TepMOOOPabOTKH, CIIOCOOBI
3aIIUThI METAJJIOB

OT KOPpO3UH;

- KJIaCCU(PMKAIUIO U CIIOCOOBI
MOJTy9IeHUST KOMIIO3UITHOHHBIX
MaTepuasos;

-TIPUHIIUIIBI BBIOOpA
KOHCTPYKLIMOHHBIX
MaTEPHAJIOB JIJISl IPUMEHEHHSI
B IIPOU3BO/ICTBE;

-CTPOEHUE U CBOMCTBA
METAaJIJIOB, METOJIbI UX
HCCJICIOBAHMS;

- KJIacCU(PHUKAIUIO0 MaTepUATIOB,
METaJUIOB H CILIaBOB, UX
00J1aCTH IPUMEHEHHUS;

1. [aer omnpeneneHue

KpucTtajajin3alunuu,
Ha3bIBACT OTIINYHUA
KpucTtajljindaiuuunu
YUCTOTI'O MErajajia  OT

CIUIaBa, YEPTUT KpPUBbIE
OXJIAXKACHHUS MCETalyla U
CIUIaBA.

2. Jlaer ompeneneHue
KOPPO3UOHO-CTONKOM
cTaum, HA3bIBAET
KOJIMYECTBO
JIETUPYIOIIETO 3JIEMEHTa
UIsl  TpUIaHus — CTalu
AHTUKOPPO3UOHHBIX
MCBOWCTB (XpoMm OoJiee
13%), Ha3bIBaeT 00J1aCTh
MIPUMEHEHUS CTaJIH.

3. TI'pamotHO

000CHOBBIBAET  BHIOOP
MaTepuaia u
TEPMHYECKON

00paboTKH. Bri6op

COOTBETCTBYET 3TaJOHY
OTBETA.

Bapuant Ne 10

Teopernyeckue BOIPOCHL:

. [Ipoueccel, MpoTeEKaroLIMe B
MepHo KpUCTaNIU3ALINH.
CtpoeHue JIUTOro CIUTKA

CrpoeHnue MOJIUMEPOB.
[Tmactmaccel.

HpaKTI/I‘IeCKI/Ie 3aaHuA:

[Togbepure Mapky crtayu Jyist
W3TOTOBJICHHUST TPYXHUHBI  C

yMeTb:

- pacmno3HaBaTh U
KJ1IacCU(PUITUPOBATH
KOHCTPYKIIMOHHBIE U CHIPHEBBIC
MaTepUalibl 110 BHEITHEMY
BH]TY, IPOUCXOXKICHUIO,
CBOMCTBaM;

- ONpEenensiTh BUJIbI
KOHCTPYKIITMOHHBIX
MAaTEepHAJIOB;

- BBIOMpATh MaTePUAIIBI JIJIs
KOHCTPYKIUH 10 UX
Ha3HAYEHUIO U YCIOBUAM

1. PacckaseiBaer 0
npoiieccax,
MIPOUCXOISAIINX B
epuos
KpHUCTAILTH3AIHA
(3apokaeHue  LEHTPOB
KPUCTAJUTU3AIMHA U POCT
LICHTPOB
KpUCTAJUIU3ALIH),
YePTUT CXEMY JIUTOTrO
CIIMTKA (Cnurox
YepHoBa)

2. Ha3sbiBaer
O0COOCHHOCTH _ CTPOCHHS
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TBEPAOCTBHIO MOBEPXHOCTU 45
HRC u noabdepure
TEPMOOOPAOOTKY Ui 3TOTO

W3NS, N3o6paszute
porLecc TepMooOpaboTKH
rpaguIecKy.

JKCIUTyaTalllH,
- TMPOBOAMTH MCCIICIOBAHUS U
UCTIBITAaHUSI MATEPUATIOB;
3HATH:

- 3aKOHOMEPHOCTH

MPOIIECCOB KPUCTAJUTU3ALNH U
CTPYKTYpOOOpa30BaHUS
METAJUIOB ¥ CIUIABOB, OCHOBBI
UX TepMO0OpabOTKH, CLIOCOOBI
3alIUTHl METAJUIOB

OT KOpPpO3UH;

- KJIaCCU(DHUKAITHIO B CTIOCOOBI
MOJTy9EHHUST KOMIIO3UITHOHHBIX
MaTepHaloB;

- IPUHILIUITBL BBIOOpA
KOHCTPYKIIMOHHBIX
MaTEepUasIoOB JJIsl IPUMEHEHHUSI
B TIPOHM3BO/ICTBE;

-CTPOEHHE U CBOWCTBA
METAJUIOB, METOIBI X
UCCIICIOBAHHS,
-KJIacCU(PUKAIMI0 MaTepUasoB,
METAJIJIOB | CILJIABOB, UX
00J1aCTH IPUMEHEHHUS;

MIOJIUMEPOB,
oTpesiesieHUe
IJIACTMACChl UX OTIUYUS
OT METaJIOB, CBOMCTBA
1 00J1aCTh MIPUMEHEHHUS.
3. TI'pamotHO

naeT

00OCHOBBIBAET  BBIOOP
MaTepuaia u
TEPMHYECKOU

00paboTKH. Br16op

COOTBETCTBYET 3TaJOHY
OTBETA.

Bapuant No 11

Teopernyeckue BONPOCHI:

JlnarpaMMbl COCTOSHUS
CIUIABOB C HEOTPAaHUYEHHOU
pPacTBOPUMOCTBIO
KOMIIOHEHTOB, UX aHAJIN3.

Marepuansl Uil pexyIInux
WHCTPYMEHTOB.

IIpakTrueckue 3agaHus:

Bribepure Mapky cramm u
Ha3HAYbTE pEeKUM
YIIPOUHSIOIIEH
TepMOOOpPabOTKH
M3TOTOBJICHUS
IITaHT CHITUPKYJIS.
N3o6pazute
TepMOOOpPabOTKH
rpaduyuecKu.

TS

nporecc

yMeTb:

- pacro3HaBaTh U
KJIaccu(puIpoBaThb
KOHCTPYKIIMOHHBIE U CHIPHEBEIC
MaTepHajbl O BHEIIHEMY
BUJTY, IPOUCXOXKICHUIO,
CBONCTBaM;

- OMNpeAensTh BUABI
KOHCTPYKLIMOHHBIX
MaTepuaios;

- BBIOMpaTh MaTepHabl JUIs
KOHCTPYKIUH 10 X
Ha3HAUEHUIO U YCIOBUAM
SKCIUTyaTalllH;

- NPOBOAUTH HCCIEIOBAHUS U
UCIBITaHUSI MaTepUaJOB;
3HATh:

- 3aKOHOMEPHOCTH

IIPOLIECCOB KPUCTAJIN3ALUU U
CTPYKTYpPOOOpa3oBaHUs
METAJUIOB U CIUIaBOB, OCHOBBI
UX TepMO0OpPabOTKH, CLIOCOObI
3alIUThl METAJUIOB

OT KOpPpO3uH;

- KJI1acCU(UKALMIO U CTIOCOOBI
MOJTYYCHHUST KOMITO3UITHOHHBIX
MaTepHaJIoB;

1. TIlepeuncnser  Bce
BU/IBI auarpamm
COCTOSIHUS CIUIaBOB
(InarpaMMBbl CIUIaBOB C
OrpaHU4YCHHOU u
HEOrpaHUYEHHON
PacTBOPUMOCTBIO
KOMIIOHEHTOB), YEepPTUT
JMarpamMmmbl C
yKa3aHueM ,
oOpa3zyromuxcst ¢as.

2. [Ilepeuncnser
KayecTBa, KOTOPBIMH
JIOJIKEH o0ranath
peXYIIUA HWHCTPYMEHT,
UCXOMs u3 3THX
COOOpaKCHMI HA3bIBACT
CTalli,  IpUMEHSEMbIe
JUISL W3TOTOBJICHMUS
PEXYIIMX
uHcrpymentoB (Y8,Y12,
11X®D, 9XT'C) u crimaBbl
WHCTPYMEHTAILHBIX
cTajeu c
TBEPOJI0CITIaBAMU
(Temno-
MHCTPYMEHTAJIbHAS
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- TIPUHIIUITBL BBIOOpA
KOHCTPYKIMOHHBIX
MaTEepUasIoB JUIsl IPUMEHEHHSI
B IIPOU3BO/ICTBE;

-CTPOEHHE U CBOWCTBA
METaJIJIOB, METOJIbI X
UCCJICIOBAHHS,
-KJ1acCU(PUKAITUIO MaTepUaoB,
METAJIJIOB | CILJIABOB, UX
00J1aCTH IPUMEHEHHUS;

CTallb, a  pexymas
mactuHa T30KS)

3. TI'pamotHO
000CHOBBIBAET  BHIOOP
MaTepuaia u
TEPMHYECKON
00paboTKwy. Bri6op

COOTBETCTBYET 3TaJOHY
OTBETA.

Bapuant No 12

Teopernyeckue BONPOCHL:

. OcHOBHBIE ¢assr U
CTPYKTYpBI,  oOpasyromuecs
npu KPHUCTAITH3AIHN
’KEJIe30yTIICPOTUCTHIX

crutaBoB. Mx xapakTepucTuka
. Kapomnpounsie u
KapPOCTOMKHE CIUIABBI.

HpaKTI/I‘IeCKI/Ie 3aaHuA:

[Tonbepure 1 Ha3HAUBTE
TepMOOOPadOTKY TSl BTYJIKH,
paboTatorieii B yCIOBUAX
WHTEHCUBHOTO U3HOCA.

yMeTb:

- pacmo3HaBaTh U
KJIaccu(uIpoBaTh
KOHCTPYKIMOHHBIE U ChIPHEBBIC
MaTepHuaJlbl [0 BHELIHEMY
BH]Y, IPOUCXOKIEHUIO,
CBOICTBaM;

- OIpenessiTh BUIbI
KOHCTPYKLMOHHBIX
MaTepuaos;

- BBIOMpaTh MaTepHabl JUIs
KOHCTPYKIUH 10 X
Ha3HAYCHUIO U YCIOBUSAM
JKCIUTyaTaluH;

- IPOBOJUTH UCCIECAOBAHUS U
WCIIBITaHUSI MAaTEPUAJIOB;
3HATh:

BCE
npu

1. Ilepeuncnser
oOpasyromuecs
KpHUCTAJTH3aIHN
CTPYKTYpbl  (ayCTCHHUT,
LEMEHTHUT, dbeppur,
MIEPJINT, nenedypur),
JaeT  XapaKTepUCTHUKY
KaXJI0i CTPYKTYPBHI.

2. Jaet ompeneneHue
KApPOCTOUKOCTH "
KApOTIPOYHOCTH,
MEPEYHCIISICT
OTBEYAIOIIHE
TpeOOBaHUSM,
PEIbSIBISICMbIC K
TaKUM CTaJIsIM, HAa3bIBAET
JIETUPYIOIINE HIIEMEHTHI,

CTaju,

U306pasute mporiecc - 3aKOHOMEPHOCTH HIPHAAIOTIHE
TepMO06PAGOTKH MPOLIECCOB KPUCTAIIM3ALMUA U | KAPOCTOMKOCTh u
o ———— CTPYKTYpPOOOpa30oBaHuUs 3}1(3p%ﬂp0‘1H00Tb.

METAJJIOB U CIIaBOB, OCHOBBI . paMOTHO

X TepMOOOPabOTKH, criocobpl | OOOCHOBBIBaeT  BBIOOD

3aIUThl METAJIOB Matepuaia H

OT KOppo3uu; TEPMUYECKON

- KJTaCCHU(PUKAIUIO U CIIOCOOBI 06paboTKH. Bsi6op

MOJIYYEHHUST KOMITIO3ULIMOHHBIX | COOTBETCTBYCT STaJIOHY

MaTepUajoB; OTBCTA.

- TIPUHITUIIBI BBIOOpA

KOHCTPYKIMOHHBIX

MaTepHaJIOB JIJIsl TPUMEHEHUS

B [IPOU3BOJICTBE;

-CTPOEHUE U CBOMCTBA

METAJIJIOB, METOJIbI X

WCCJICIOBAHMS;

- KJIacCU(PHUKAIUI0 MAaTePUATIOB,

METaJUIOB U CIUIABOB, UX

001acT IPUMEHEHHUSI;
Bapuant Nel3 YMeETh: 1. Ha3ssiBaer

- pacmno3HaBaTh U IponecChl,
Teoperndeckne BOIPOCHL: KIacCH(ULIPOBATE TIPOMCXOIATINE B

MOJIMKPUCTAILIIE npu

25




[a—y

. IIpoueccel, nporekaromuye B
MOJIMKPUCTAIIIIE TIPH
IIJJACTUYECKOHN U YIIPYTOn
nedopmariiu.

.CIu1aBbl HA OCHOBE MarHus.

[IpakTHueckue 3agaHus:

[TonGepure maTepuan Gpesbr
U PeXyLIEH IIJIACTUHBI K HEX.

KOHCTPYKILIMOHHBIE U ChIPbEBbHIE
MarepHualbl [0 BHENTHEMY
BUJY, IPOUCXOXKIEHUIO,
CBOICTBaM;

- OIpEeaensaTh BUABI
KOHCTPYKIMOHHBIX
MaTepUaos;

- BbIOMpATh MaTepHUabl IS
KOHCTPYKIUU 10 UX
Ha3HAYEHHIO U YCIOBUSAM
JKCIUTyaTally;

- MPOBOJHUTH UCCIEAOBAHUS U
UCIIBITaHUSI MaTEPUAJIOB;
3HATh:

- pacro3HaBaTh U
KJIacCU(PUITUPOBATH
KOHCTPYKILIMOHHBIE U ChIPbEBbHIE
MarepHualbl [0 BHEITHEMY
BUJY, IPOUCXOXKIECHUIO,
CBOMCTBaM;

- ONpENENATb BUJBI
KOHCTPYKIMOHHBIX
MaTepUaoB;

- BBIOMpATh MaTepuabl AJs
KOHCTPYKIUU 10 UX
Ha3HAYEHHIO U YCIOBUSAM
JKCIUTyaTally;

- MPOBOJUTH UCCIEAOBAHUS U
UCIBITaHUSI MAaTEPUATIOB;

IJIACTUYECKON
nedopmaruu
(medopmanus
OTJENbHBIX 3epeH,
nedopMarus B
MIPUTPAHUYHBIX
paifoHax), wu300paxaer
M3MEHEHUS Tpaduuecku.
2. Xapakrepusyet

METallI MarHui,
HA3bIBAET CIUIaBBI Ha
OCHOBE MarHwus,
MPUBOJTUT MapPKUPOBKY,
Ka)JI0TO u3 HUX,
HA3bIBACT CHIOCOOBI
00paboTKHu
(mehopmupyembie u
JIUTHIC CILJIABHI)

3. I'pamotHO
000CHOBBIBAET  BHIOOP
MaTepuaia u
TEPMHYECKON
00paboTKH. Bri6op

COOTBETCTBYET 3TaJOHY
OTBETa

Bapuant Ne 14

TeopeTnueckue BONPOCHI:

. SlBnenue Hakmena. BozBpar
Y PEKPUCTAJIU3ALINSL.

. Bnuaaue  yrmepona
CBOMCTBA
KEJe30yTIePOaUCTBIX
CILJIABOB
[IpakTHueckue 3agaHus:

Ha

Beibepute  marepuan s
HM3rOTOBJIECHUS 00JITOB,
paboTarmumx B
HEOTBETCTBEHHBIX
KOHCTPYKIIHSX.
poIecc
CTPYKKOOOpa3XOBaHMUS.

OO0BbsicHUTE

yMeThb:

- pacro3HaBaTh U
KJIaCCU(PUIIUPOBATH
KOHCTPYKLIMOHHBIE U CHIPbEBbIE
MaTcepHralibl 10 BHCUIHEMY
BUJLY, IPOUCXOXKICHHUIO,
CBOMCTBaM,;

- OHpedensiTh BUJIbI
KOHCTPYKIIMOHHBIX
MaTepHaloB;

= BBI6I/IpaTI) MaTcpualibl AJId
KOHCTPYKLUH MO UX
HAa3HA4YCHUIO U YCIIOBUAM
SKCIUTyaTaluH;

= HPOBOAUTH UCCICAOBAHUA U
UCTIBITAHUSI MaTEPHAJIOB;
3HATh:

-pacno3HaBaTh U
KJIaCCU(PUIIUPOBATH
KOHCTPYKLIMOHHBIE U CHIPbEBbIE
MaTcepHralibl 10 BHCUIHEMY
BUJLY, IPOUCXOXKJICHHUIO,

1.  OObscHseT u
n300paxaer
rpadgudecku
YIOPOYHEHUE npu

[IOMOIIY IUIACTUYECKOM
nedopMaluu, TOSCHSET

Lenu rpouecce
PEKpUCTAIIN3ALUI u
BO3Bpara.

2. Jlaer mosicHeHUS O
BIMSHUM yIJepoja Ha
CBOMCTBA M CTPYKTYpYy

CILIaBa, n300paxaer
rpadUYecKu  BIUSHUE
yriaepoga Ha TBEPIOCTb,
TUTACTUIHOCTh u
MIPOYHOCTb.

3. TI'pamotHO
000CHOBBIBAET  BBIOOP
Marepuaia u
TEPMHUYECKON
00paboTKwu. Br16op
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CBOICTBaM;

- ONPENENATh BUJIbI
KOHCTPYKIIMOHHBIX
MaTepuaos;

- BbIOMpaTh MaTepuaibl Al
KOHCTPYKIUU MO UX
HAa3HAYCHUIO U YCJIOBUAM
JKCIUTyaTalluHu;

= HOPOBOAUTH UCCICAOBAHUA
Y UCIIBITAHUS] MAaTEPUAJIOB;

COOTBETCTBYET 3TaJOHY
OTBETA.

BapuanTt Ne 15

Teopernyeckue BONPOCHL:

Knaccudukarus
TEPMUYECKOH 00pabOTKH
MertauioB. Kparkas
XapaKTepUCTHKA
TpeboBanwus1, MPeIbSIBIsIEMbIC
K KOHCTPYKIIMOHHBIM
Marepuanam. CrocoObl
TIOBBITIICHUS
KOHCTPYKIIMOHHOM
MIPOYHOCTH
[TpakTnyeckue 3agaHus:

BeiGepute cranp U Ha3HAUBTE
TepMO0OpaboOTKy mist (hpe3s

TOKapHOTO CTaHKa.
N3o6pasute nporecc
TepMOOOpPabOTKH
rpaduyuecKu.

yMeTb:

- pacro3HaBaTh U
KIIaCCU(PUITUPOBATH
KOHCTPYKITMOHHBIE ¥ CHIPbEBHIC
MaTepuaibl O BHEITHEMY
BH]TY, TIPOUCXOXKIECHUIO,
CBOICTBaM;

- OINpeAensTh BUABI
KOHCTPYKIMOHHBIX
MaTepuaios;

- BBIOMpATh MaTepHUAaIbI JIS
KOHCTPYKIUH 10 X
HA3HAYCHHIO U YCIOBUSAM
SKCIUTyaTalllH;

- TPOBOJAUTH UCCIIEIOBAHUSA U
WCIIBITAaHUSI MAaTEPHAJIOB;
3HATh:

- 3aKOHOMEpPHOCTH

MPOLIECCOB KPUCTAIIU3ALINU U
CTPYKTYpPOOOpa30oBaHuUs
METAJIJIOB U CILIABOB, OCHOBBI
UX TepMO0OpPabOTKH, CLIOCOObI
3aIUTHl METAIJIOB

0T KOpPpO3UH;

- KJTaCCHU(PUKAIUIO U CIIOCOOBI
MOJTy9IEHUST KOMIIO3UIIHOHHBIX
MaTepuaios;

- TIPUHITUIIBI BBIOOpA
KOHCTPYKIMOHHBIX
MaTepHaJIOB JIJIsl TPUMEHEHUS
B IIPOU3BOJICTBE;

-CTPOEHUE U CBOMCTBA
METAJIJIOB, METOJIbI X
UCCIIEIOBAHMUS;

- KJIacCU(PHUKAIUI0 MAaTePUATIOB,
METAJIJIOB U CILJIABOB, UX
001acT IPUMEHEHHUSI;

1. Jlaer omnpeneneHue

TEPMHYECKON
obOpaboTke,

MEPEYUCIISICT BH/IBI
TepMOOOpPabOTKH u

XapaKTepU3yeT KaxKIyro
13 HHX.

2. [Ilepeuncnser
TpeOOBaHUs K
KOHCTPYKIIMOHHBIM
MaTepuagam
(TpOYHOCTB,
JIOJITOBEYHOCTH,
HAJIGKHOCTh), Ha3bIBACT
CIOCOOBI  YIIPOYHEHUS
(Hakmer,
TepMOOOpaboTKa,
XHUMHUKO-TEPMHYECKasI
o0paboTka,
JIETUPOBAHHUE).

3. TI'pamotHO
000CHOBBIBAET  BBIOOP
Marepuaia u
TEPMHUYECKON
00paboTKwu. Bri6op
COOTBETCTBYET JTaJIOHY
OTBETA.

Bapuant Ne 16

Teopernyeckue BOIPOCHL:

yMeTh:

- pacro3HaBaTh U
KJIaccu(puIpoBaTh

1. Haer omnpexaeneHue
3BTCKTHUKHN u
ABTEKTOU[IbI, OOBSACHSIET
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. IloHATHE DBTEKTUKH U
sBTeKTOMIbI. UTO 00111€TO U B
YeM pa3iauyue.

. Bnusitnue nerupyromumx
3JIEMEHTOB Ha CTPYKTYpPY
CILIaBOB.

HpaKTI/I‘IeCKI/Ie 3aaHuAd:

[TonGepure maTepuan u
HA3HAYbTE PEKUM
[IEMEHTAINH IS IIeCTEPHH.
N300pasute mporiecc
TepMOOOpabOTKH
rpaguIecKy.

KOHCTPYKIITMOHHBIE U CHIPbEBHIE
MaTepuaibl 0 BHELITHEMY
BUJTY, TPOUCXOXKICHUIO,
CBOICTBaM;

- OMNpeaensiTh BUABI
KOHCTPYKIHMOHHBIX
MaTepuaios;

- BbIOMpATh MaTepHUabl IS
KOHCTPYKIUU 10 UX
HA3HAYEHHIO U YCIOBUSAM
JKCIUTyaTallvH,

- TPOBOJAUTH UCCIIEIOBAHUSA U
UCTIBITAaHUSI MAaTEPUATIOB;
3HaTh:

- 3aKOHOMEPHOCTH
MIPOLIECCOB KPUCTAITU3ALUU U
CTPYKTYpOOOpa30BaHUS
METAJIJIOB U CILIABOB, OCHOBBI
UX TepMO0OpPabOTKH, CLIOCOOBI
3aIUTHl METAJIJIOB

OT KOppO3UH;

- KJIAaCCU(DHUKAITHIO B CTIOCOOBI
MOJTyYEHHUsI KOMIIO3UITHOHHBIX
MaTepuaios;

- TIPUHIIUITBL BBIOOpA
KOHCTPYKIMOHHBIX
MaTEepUasoB JIsl IPUMEHEHHUS
B IIPOU3BO/ICTBE;

-CTPOEHHE U CBOWCTBA
METaJIJIOB, METOJIbI X
UCCJICIOBAHHS,
-KJ1acCU(PUKAIMI0 MaTepUasoB,
METAJIJIOB | CILJIABOB, UX
00J1aCTH IPUMEHEHHUS;

pasianuue M CXOXKECTh
(KpucTanIu3auuu u3
JKUAKOTO U TBEPAOIO
COCTOSIHHIA)

2. OOBICHIET, Kakue
3JIEMEHTBI COJICPIKATCA B
CTaJIAX, KAKHE DJIEMCHTHI
JO0aBIISIIOT B KauyeCTBE

JETUPYIOIIUX
AIIEMEHTOB u 170'¢
BIUSHUEC HAa CTPYKTYpYy
cTanmeit  (ayCTEHHUTHEIE,
bepputHbIE,
nene0ypuTHBIE).

3. TI'pamotHO
000CHOBBIBAET  BBHIOOP
Marepuaia u
TEPMHUYECKON
00paboTKH. Br16op

COOTBCTCTBYCT OJSTaJIOHY
OTBE€TAa

Bapuant Ne 17

Teopernyeckue BONPOCHI:

. Tepmomexannueckas
obpaboTka. Kakoit Buj 310l
00paboTKn
MMpEAIIOUYTUTCIIBHCS JIA
[IPOM3BOJICTBA H [TOYECMY.

. Kimaccudukanus craei.

[IpakTHueckue 3aaHus:

[TonGepure mapky cranu u
Ha3Ha4YbTE PEKUM
a30TUPOBAHUS [ I€TaH,
TpeOyromiel MaKCUMalbHOM

yMeTb:

- pacmo3HaBaTh U
KJIaccu(uIpoBaTh
KOHCTPYKIMOHHBIE U ChIPHEBBIC
MaTepHuaJlbl [0 BHELIHEMY
BH]Y, IPOUCXOKIEHUIO,
CBOICTBaM;

- OIpenemsiTh BUIbI
KOHCTPYKLMOHHBIX
MaTepuaos;

- BBIOMpaTh MaTepHabl JUIs
KOHCTPYKIUH IT0 X
Ha3HAYCHUIO U YCIOBUAM
JKCIUTyaTaluH;

- IPOBOJHUTH UCCIECAOBAHUS U
WCIIBITaHUSI MaTEPUAJIOB;
3HATh:

1. Jlaer omnpeneneHue
TEPMOMEXaHHYECKON

00paboTKe,  Ha3bIBACT
Buasl TMO, o0BsacHsET,
9TO I TPOU3BOJICTBA

MPEANOYTHTEIIbHEES
BTMO, T.K.
o0opyaoBaHue JUIST
KOHTPOJIUPYEMOU
MPOKaTKHU  HE  HAJO
CcHA0XaTh
JIOPOTOCTOSTITUMHU
00KUMHBIMU
MEXaHH3MaMH.

2. PacckasplBaer, 1O
KaKHM MIpU3HaKaM

KJIacCU(UIUPYIOT CTallb
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TBepaoctu. Mzobpasure
mpoiiecc TepMooOpadboTK
rpauyuecKu.

- 3aKOHOMEPHOCTH
MPOIIECCOB KPUCTAJUTU3ALNH U
CTPYKTYpOOOpa30BaHUS
METAJUIOB ¥ CIUIABOB, OCHOBBI
UX TepMO0OpabOTKH, CLIOCOOBI
3alIUTHl METAJUIOB

0T KOpPpO3uH;
-KJIaCCU(DHUKAITHIO B CTIOCOOBI
MOJTy9EHHUsT KOMIIO3UITHOHHBIX
MaTepHaloB;

- TIPUHIIUITBL BBIOOpA
KOHCTPYKIIMOHHBIX
MaTEepUasoB JIsl PUMEHEHHUSI
B TIPOM3BO/ICTBE;

-CTPOEHHE U CBOWCTBA
METAJUIOB, METOIBI X
UCCJICIOBAHHS,
-KJ1acCU(PUKAIMI0 MaTepUaoB,
METAJIJIOB | CILJIABOB, UX
00J1aCTH IPUMEHEHHUS;

(mo Kau4eCTBY, o
COJIEp’KaHUIO YTIIepo[a,
0 HAa3HAYCHHIO, TI0
croco0y TPOU3BOJACTBA
U T.J.).

3. TI'pamotHO

00OCHOBBIBAET  BBIOOP
MaTepuaia u
TEPMHYECKOU

00paboTKH. Br16op

COOTBETCTBYET 3TaJOHY
OTBETa

Bapuant Ne 18

Teopernyeckue BONPOCHI:

. XUMHUKO-TEpMHAYECKAS
obpaboTka. Buabl u nenmn
MIPUMEHEHUs

.YyryHsl: BHU]IbI, MapKHUPOBKA,
MIpUMEHEHUE

HpaKTI/I‘-IeCKI/Ie 3aJaHuAd:

[TonGepute u Ha3HAYBTE
YIPOYHSIOILYIO
TepMOOOpabOTKY st
MeTuukoB. M300pa3ute
nporiecc TepMooOpadboTKH
rpaduyecku.

yMeTb:

- pacro3HaBaTh U
KIIacCU(PUITUPOBATH
KOHCTPYKIITMOHHBIE ¥ CHIPbEBHIC
MaTepuaibl 0 BHEIIHEMY
BH/TY, TIPOUCXOXKICHUIO,
CBOICTBaM;

- OIpEeAeNsTh BUABI
KOHCTPYKIMOHHBIX
MaTepuaios;

- BBIOMpATh MaTepHUAIbI JIS
KOHCTPYKLUH 10 X
HA3HAYCHHIO U YCIOBUSAM
SKCIUTyaTalllH;

- TPOBOJAUTH UCCIICAOBAHUSA U
UCIIBITAaHUS MATEPUAJIOB;
3HATh:

- 3aKOHOMEPHOCTH

MPOLIECCOB KPUCTAILTU3ALIUU U
CTPYKTYpPOOOpa30oBaHuUs
METAJIJIOB U CIIABOB, OCHOBBI
UX TepMO0OpPabOTKH, CLIOCOObI
3aIUTHl METAIJIOB

OT KOpPpO3uH;

- KJI1acCU(UKALMIO U CTIOCOOBI
MOJTyYEHUST KOMITO3UIIHOHHBIX
MaTepuasos;

- TIPUHITUIIBI BBIOOpA
KOHCTPYKIMOHHBIX
MaTEPHAJIOB JUIS IPUMEHEHHUS
B IIPOU3BOJICTBE;

1. Jlaer omnpeneneHue
XUMUKO-TEPMHUYECKOU

obOpaboTke,
MIEPEUUCIISICT BUJIBI,
LIeJIM U Ha3HA4YEHHUE.

2. [aer omnpenenenue
9yT'yHa,
BBl  (OembIid,
MOJIOBUHYATHIN),

Ha3bIBaeT €ro
cepbIi,

IMOJIY4YCHUC KOBKOI'O H

BBICOKOIIPOYHOT'O
YyTI'yHOB, MIPUBOJUT
npuMmep MapKUPOBKH
YyryHOB ¥  00’acTh
IPUMEHEHHUS.

3. I'pamotHO
00OCHOBBIBAaET  BBIOOP
Marepuaia u
TEPMHUYECKON
00paboTKwu. Br16op

COOTBETCTBYET 3TaJOHY
OTBETA.
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-CTPOEHHE U CBOWCTBA
METaJIJIOB, METOJIbI X
UCCIIEIOBAHMS,
-KJIacCU(PUKAITII0 MaTepUaoB,
MCTAIJIOB U CIINIaBOB, UX
00J1aCTH TPUMEHEHHUS;

Bapuant Ne 19

Teopernyeckue BONPOCHL:

. OTKUT: BHJIBI, HA3HAYCHHE,
pUMEHECHUE

. CTanu ¢ yJay4IIeHHOMI
00pabaThIBAEMOCTHIO
pe3aHueM

HpaKTI/I‘-IeCKI/Ie 3adaHusAd:

HaznaubTe TepMoOOpPabOTKY

yMeThb:

- pacmo3HaBaTh U
KJaccu(puIpoBaTh
KOHCTPYKIMOHHBIE U ChIPHEBBIC
MaTepHaJlbl [0 BHELIHEMY
BH]Y, IPOUCXOKIEHUIO,
CBOICTBaM;

- OIpEenessiTh BUIBI
KOHCTPYKLMOHHBIX
MaTepHuaos;

- BBIOMpaTh MaTepHUabl JUIs
KOHCTPYKLUH 10 X
Ha3HAYCHUIO U YCIOBUAM

1. Jlaer omnpeneneHue
TepMOOOPabOTKH,
MIEPEUUCIISICT BUJIbI
OTXKHTa M JIAeT KPaTKYIO
XapaKTePUCTUKY, LIETH U
Ha3HAUYCHUEC  KaKIOTO
BUJIA.

2. [aer ompenenenue
CTaJli, PAacCKa3bIBae€T O
CTajli C YJIyYIICHHOM
00paboTKOI  pe3aHueMm,
KaKUMHU JICTUPYIOIIUMHU
3JIEMEHTaMH

IS W3TOTOBIICHUS PEbCOB | OKCILTyaTalluu, AOCTHIacTCA
JKEJIE3HOJIOPOKHOTO MOJIOTHA. | - HMPOBOAMUTH HCCTIEIOBAHUA 1 | YIyHIICHHAT
N306pasute nporecc | MCTIBITAHNS MaTePHaJIOB; 00pabaThIBACMOCTB
TEPMOOOPAbOTKU 3HATh: pe3aHus, TIPHBOIHT
rpaguIecKy. - 3aKOHOMEPHOCTHU IIPUMEP MAapKUPOBKH H

IPOLECCOB KPUCTAIUIU3ALUU U 00J1aCTb IIPUMEHEHHS.

CTPYKTYpOOOpPa30BaHNUS 3. T'pamorHo

METAJJIOB U CIIaBOB, OCHOBBI 000CHOBBIBAET  BBIOOD

UX TepMO0OpabOTKH, CIOCOObI | MaTepHalia "

3allIMTHl METAJJIOB TEPMHYCCKON

0T KOpPpO3UH; 00paboTKH. Br16op

- KJIaCCHU(MKAIUIO U CIIOCOOBI COOTBETCTBYET STaJIOHY

ITOJIYYE€HUS KOMITO3ULIMOHHBIX OTBCTA.

MaTepuaios;

- TIPUHITUIIBI BBIOOpA

KOHCTPYKIMOHHBIX

MaTEPHAJIOB JUIS IPUMEHEHHS

B IIPOU3BO/ICTBE;

-CTPOEHHUE U CBOMCTBA

METaJUIOB, METO/bI UX

HCCJICIOBAHMS;

- KJIacCHU(PHUKAIUI0 MAaTEpUATIOB,

METaJUIOB M CILIABOB, UX

00J1aCTH TPUMECHCHHUS;
Bapwuant Ne 20 yMeTh: 1. Jlaer omnpeneneHue

- pacmno3HaBaTh U TEPMOOOPAOOTKH,
TeopeTndeckure BOIPOCHI: KIacCH(ULIPOBATE OOBSCHSIET, YTO TaKoe

.| Hopmamusauust 1 rexmomnorus KOHCTPYKLHMOHHBIE U ChIphEBbIe | HOpMau3amus,
[pOBEICHHS MarepHualbl 10 BHEITHEMY 1300paxKaer
.| PeccopHO-TIpy>KHHHBIE CTANIH. lzglggégﬁaﬁcxomnel{nm, E;)E)I;ZJ;ZZII;};

TepmoobpaboTka u3aenuii u3 ’ R —
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3TUX CTaJIel

HpaKTI/I‘{CCKI/Ie 3aJaHuA:

Bribepure mapky cranm ams
MIPOU3BOJICTBA OAJIOHOB IS
XpaHECHUsI Q30THOW KHUCIIOTHI.
Omnpenenure
MIPUHA/IICKHOCTh BEIOPAHHOM
MapKH CTaJU K JICTUPYIOIIEMY
KJIaccy.

- OMNpeAensiTh BUABI
KOHCTPYKIMOHHBIX
MaTepuanos;

- BbBIOMpATh MaTepHabl IS
KOHCTPYKIUU 10 UX
HA3HAYEHHIO U YCIOBUSAM
JKCIUTyaTallvH,

- TPOBOJUTH UCCIIEIOBAHUSA U
UCTIBITAHUSI MAaTEPUATIOB;
3HATh:

- 3aKOHOMEpPHOCTH

MIPOLIECCOB KPUCTAITU3ALUU U
CTPYKTYypOOOpa30BaHUS
METAJIJIOB U CILIABOB, OCHOBBI
UX TepMO0OpPabOTKH, CLIOCOOBI
3aIUTHl METAJIJIOB

OT KOpPO3UH;

- KJIaCCU(DHUKAITHIO B CTIOCOOBI
MOJTy9EHHUST KOMIIO3UITHOHHBIX
MaTepuaios;

- TIPUHIIUITBL BBIOOpA
KOHCTPYKIHMOHHBIX
MaTEepUajoB JIsl IPUMEHEHHUSI
B IIPOU3BO/ICTBE;

-CTPOEHHE U CBOWCTBA
METaJIJIOB, METOJIbI X
UCCJICIOBAHHS,
-KJIacCU(PUKAITMIO MaTepUaoB,
METAJIJIOB | CILJIABOB, UX
00J1aCTH TPUMEHEHHUS;

2. Jlaer ompeneneHue
PECCOPHO-TIPYKUHHOMN

CTalIH, 0011acThb
IPUMEHECHUS ITHX
CTajeH, u300paxkaer
rpaguvecku  mporecc
TEPMOOOPAOOTKHI
(Bakanka ®W  CcpemaHHI
OTITyCK)

3. TI'pamotHO
00OCHOBBIBAET  BBHIOOp
Marepuaa u
TEPMHYECKON
00paboTKH. Br16op

COOTBETCTBYET 3TaJOHY
OTBETA.

Bapuant Ne 21

Teopernyeckue BONPOCHL:

.| Otyck. Bugsl u uenu
MIPUMEHEHNUE

.| ’KenezoyriiepoaucTeie CIijiaBbl
C BBICOKMMH JINTCHHBIMHU
CBOMCTBaAMH

[IpakTrueckue 3aaanus:

Bribepure  marepuan  ams
MPOM3BOJICTBA  T'yCEHUYHBIX
TPaKOB.

yMeThb:

- pacro3HaBaTh U
KIIacCU(PUITUPOBATH
KOHCTPYKIMOHHBIE U ChIPbEBbIE
MarepHuabl 0 BHEIIHEMY
BUJTY, TPOUCXOXKICHUIO,
CBOICTBaM;

- OIpeAensTh BUABI
KOHCTPYKIMOHHBIX
MaTepuaios;

- BBIOMpATh MaTepHUAIbI JIS
KOHCTPYKIUH 10 X
Ha3HAYEHUIO U YCIOBUSAM
SKCIUTyaTalllH;

- IPOBOJAUTH UCCIIEIOBAHUA U
UCIBITaHUSI MaTepUaJOB;
3HATh:

- 3aKOHOMEPHOCTH

IIPOLIECCOB KPUCTAJIN3ALUU U
CTPYKTYpPOOOpa30oBaHuUs
METAJIJIOB U CIUIABOB, OCHOBBI

1. Jlaer omnpeneneHue

TepM0o0OpadboTKe

BOOOIIE ¥ OTIYCKY B
JaCTHOCTH,  Ha3bIBaeT
BH/IBI " eNTn
npuMeHeHuss  (OTIyCK
HU3KHI, CpeaHuH,
BBICOKH, TNPUMEHSIOT

JUTSL CHSITHS 3aKaJIOUHBIX
HaIpsKEHUH )

2. Ha3sbIBaer cruaBsl €
BBICOKUMHU  JINTEHHBIMU
CBOMCTBaMH (JIUTEHHBIE
CTajli, YYyTyHBI), JaeT
XapaKTEPUCTUKY
JINTEHHBIM CBOMCTBaAM W
Ha3bIBAET MapKUPOBKY
CILTIaBOB.

3. TI'pamotHO
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UX TepMO0OpPabOTKH, CLIOCOOBI
3alIUTHl METAJUIOB

0T KOpPpO3UH;

- KJIaCCU(DHUKAITHIO B CTIOCOOBI
MOJTy4EHHUsI KOMIIO3UITHOHHBIX
MaTepHaloB;

- IPUHIIUITBL BBIOOpA
KOHCTPYKIIMOHHBIX
MaTEepUasoB JUIsl PUMEHEHHUSI
B TIPOM3BO/ICTBE;

-CTPOEHHE U CBOWCTBA
METAJUIOB, METOIBI X
UCCIICIOBAHHS,
-KJIacCU(PUKAITIIO MaTepUaIoOB,
METAJIJIOB | CILJIABOB, UX
00J1aCTH IPUMEHEHHUS;

00OCHOBBIBAET  BBHIOOp
MaTepuaia u
TEPMHYECKOU

00paboTKH. Br16op

COOTBETCTBYET 3TaJOHY
OTBETA.

Bapuant No 22

Teopernyeckue BONPOCHI:

. 3akanka. Bunpl, menu u

MpUMEHEHNE

. I3HOCOCTOMKIE CTaJIu.
XapakTepuCTUKH u
MapKHUpOBKa.

HpaKTI/I‘{CCKI/Ie 3aJaHuA:

HaznaubTe TepM00OpaboTKy
cramu 18XI'T gug
W3TOTOBJICHUS IIECTEPEH
KOpOOKH CKOpoCTei
JIETKOBBIX aBTOMOOMIIEH
TpeOyemasi TBEpJ0CTh
nosepxHoctu 60 HRC.
N306pa3ure mporecc
TepMOOOpPabOTKH
rpaduyuecKy.

yMeThb:

- pacro3HaBaTh U
KIIacCU(UITUPOBATH
KOHCTPYKITMOHHBIE ¥ CHIPbEBHIC
MaTepuaibl O BHEIIHEMY
BH]TY, TIPOUCXOXKICHUIO,
CBOMCTBaM;

- OIpeAensTh BUABI
KOHCTPYKIMOHHBIX
MaTepuaios;

- BBIOMpATh MaTepHUAaIbI JIS
KOHCTPYKLUH 10 X
HA3HAYCHHIO U YCIOBUSAM
SKCIUTyaTalllH;

- TPOBOJAUTH UCCIIEIOBAHUSA U
WCIIBITAaHUSI MAaTEPHAJIOB;
3HATh:

- 3aKOHOMEPHOCTH

MPOLIECCOB KPUCTAIIU3ALNU U
CTPYKTYpPOOOpa30oBaHuUs
METAJIJIOB U CIIABOB, OCHOBBI
UX TepMO0OpPabOTKH, CLIOCOObI
3aIUTHl METAIJIOB

OT KOppO3UH;

- KJIaCCHU(PMKAIUIO U CIIOCOOBI
MOJTy9IEHUST KOMIIO3UIIHOHHBIX
MaTepuaios;

- TIPUHITUIIBI BBIOOpA
KOHCTPYKIMOHHBIX
MaTepHaJIOB JIJIsl TPUMEHEHUS
B IIPOU3BOJICTBE;

-CTPOEHUE U CBOMCTBA
METAJIJIOB, METOJIbI X
UCCIIEIOBaHMUS;

- KJIacCU(HUKAIUI0 MaTepUAJIOB,

1. Krnaccupumupyer
3aKaJIKy, Ha3bIBaeT BUJIbI
3aKaJKU
TEMIIEPAaTypPHBIA PEXUM
JUISL T03BTEKTOUJHBIX U

3a9BTEKTOUAHBIX
crajei, eI
Ha3HAuCHMSL.

2. HaseBaer rpynmsl
W3HOCOCTOMKHUX CTajlei,
TIPUBOJIUT npuMep
MapKUPOBKH cTajuei
KOKJION  Ipymmel |
Ha3bIBaeT 00J1acTh
MIPUMEHCHHSI.

3. I'pamotHO

00OCHOBBIBAaET  BBIOOP
Mmatepuaia u
TEPMHYECKON

00paboTKH. Bri6op

COOTBETCTBYET JTAJIOHY
OTBETA.
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MCTAIJIOB U CIINIaBOB, UX
00J1aCTH IPUMEHEHHUS;

BapuanTt Ne 23

Teopernyeckue BONPOCHI:

.. IloBepxHOCTHOE
ynpouHeHue. Bupl
TEXHOJIOTHUS TIPOBEICHHS

. BeicokomapranneBucTeie u
rpadUTU3UPOBAHHBIC CTAJIH.
CaoiicTBa, MapKUpPOBKA U
00J1aCTh IPUMEHEHHUS.

[IpakTnueckue 3amanus:

[TonGepure maTepuan st
U3TOTOBJICHUS JIEMEHTOB
TpybompoBoa B Cubupu.
OOBsicHUTE BIUSHUE KaXKIOTO
JIETUPYIOIIETO AIIEMEHTA

yMeTb:

- pacro3HaBaTh U
KIIacCU(UITUPOBATH
KOHCTPYKITMOHHBIE ¥ CHIPbEBHIC
MaTepuaibl 0 BHEIIHEMY
BH]TY, TIPOUCXOXKICHUIO,
CBOICTBaM;

- OIpeAensTh BUABI
KOHCTPYKIMOHHBIX
MaTepuaios;

- BBIOMpATh MaTepHUAaIbI JIS
KOHCTPYKLUH 10 X
HA3HAYCHHIO U YCIOBUSAM
SKCIUTyaTalllH;

- TPOBOJAUTH UCCIIEIOBAHUSA U
WCIIBITAaHUSI MAaTEPHAJIOB;
3HATh:

- 3aKOHOMEpPHOCTH

MPOLIECCOB KPUCTAIIU3ALINU U
CTPYKTYpPOOOpa30oBaHuUs
METAJIJIOB U CIIABOB, OCHOBBI
UX TepMO0OpPabOTKH, CLIOCOObI
3aIUTHl METAIIJIOB

OT KOpPpO3uH;

- KJIaCCU(MKAIUIO U CIIOCOOBI
MOJTy9IEHUST KOMIIO3UIIHOHHBIX
MaTepuasos;

- TIPUHITUIIBI BBIOOpA
KOHCTPYKIMOHHBIX
MaTepHaIoB JIJIsl TPUMEHEHUS
B IIPOU3BOJICTBE;

-CTPOEHHUE U CBOMCTBA
METaJIJIOB, METOJIbI X
UCCIIEIOBaHMUS;

- KJIacCU(HUKAIUI0 MAaTepUATIOB,
METAJIJIOB U CILJIABOB, UX
001acT IPUMEHEHHUSI;

1. [aer omnpeneneHue

TepMooOpaboTKe u
MOBEPXHOCTHOMY
YOPOYHEHHUIO,
MIEPEUUCIISICT BH/IBI
MOBEPXHOCTHOTO
yOpouHeHus  (3akajika
TBY u ra3oBbIM
IJIaMEHEM),  Ha3bIBaeT
LU MIPUMEHEHUS,
obopymoBaHue u
TEXHOJIOTHIO
MIPOBEICHUS
YOPOYHEHHUSI.

2. Ha3smBaeT, Kk Kakou
rpymnme crajeun
OTHOCSITCS TaHHBIC
CILIaBbI
(M3HOCOCTOMKHME),
OOBSICHSET, KaKuM
oOpa3om mproOpeTaeTcs
M3HOCOCTOMKOCTb,
MIPUBOTUT npuMep

MapKUpOBKH U 00JIacTh
IIPUMEHEHUS CTajeH.
3. I'pamotHO

00OCHOBBIBAET  BBIOOP
Marepuaia u
TEPMHYECKOU

00paboTKH. Bri6op

COOTBETCTBYET JTAJIOHY
OTBETA.

Bapuant Ne24

Teopernyeckue BOIPOCHL:

.| dedexTsr TepM0o0OpabOTKH.
MeTobl HX MperypeKICHUS
U YCTpaHEHHS.

.| AHTH(PUKIIMOHHBIE  CIUIABHI.
Cocras, CBOMCTBa Hu
PUMEHECHHE.

HpaKTI/I‘{eCKI/IC 3aJaHuA:

yMeTh:

- pacmno3HaBaTh U
KIIacCU(PUITUPOBATH
KOHCTPYKIMOHHBIE U CHIPHEBBIC
MarepHuabl 10 BHEITHEMY
BUJY, IPOUCXOXKICHUIO,
CBOMCTBAM;

- ONpEIEeNsATh BUIbI
KOHCTPYKIMOHHBIX
MAaTepHaJIOB;

- BBIOMpATh MaTepHUabl IS

1. HassBaer nedexTol

TEPMOOOPAOOTKHI
(TpentuHsI, MOBO/IKH,
KopoOJieHue,
00e3yriepoXuBaHue,
HayTJIEpO)KUBaHUE u
T.1.), MepPEeYUCIIsieT
METO/BbI UCIPABICHUS U
MPEOTBPALICHNS.

2. Jlaer ompeneneHue
aHTU(PPUKIIMOHHBIM

CIlIaBaM, XapaKTCpU3ycCT
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Haznaubte TepMo0OpaboOTKy
JJI U3rOTOBJICHUSA IIPOKATa
taBpa. M300pa3ure mporecc

KOHCTPYKIUU 10 UX
HA3HAYCHUIO U YCIOBUSAM
JKCIUTyaTaluH;

- TPOBOJIUTH UCCIIEIOBAHUA U

yCIIOBUS paboThI,
nepeyuciuset Buasl A.M.
(6ab0uTHI, Cepblif UyTYH,
CIIJIaBBI HA OCHOBE MEIN

TEPMOOOPAOOTKH UCIIBITaHUS MaTEPUAJIOB; ATFOMUHUS),
rpadugecku. 3HAThb: paccka3bIBaeT
- 3aKOHOMEpPHOCTH CTPYKTYpY ITUX
MPOLIECCOB KPUCTAIIM3ALMN U | CIJIABOB.
CTPYKTYpOOOpa30OBaHHS 3. TI'pamotHO
METAJIJIOB U CILIABOB, OCHOBBI 00OCHOBBIBAaET  BBIOOP
UX TepMO0OpabOTKH, cIOCOOBl | MaTepuana u
3aIIUTH METAJUIOB TEePMHYECKOI
OT KOppO3UH; 00paboTKH. Bri6op
- KJIaCCU(DHUKAITHIO B CTIOCOOBI COOTBETCTBYET ATAJIOHY
MOJTyYeHHUsI KOMIIO3UIIMOHHBIX | OTBETA.
MaTepuaoB;
- IPUHIIUITBL BBIOOpa
KOHCTPYKIIMOHHBIX
MaTepHaJIoB Ul NPUMEHEHUS
B TIPOU3BOJICTBE;
-CTPOEHHE U CBOWCTBA
METaJJIOB, METOBI UX
UCCIIEIOBAHMS,
-KJIacCU(PUKAITMIO MaTepUaoB,
METAJUIOB M CIUIABOB, UX
00J1aCTH IPUMEHEHHUS;
Bapuant Ne 25 YMeThb: 1. [aer omnpeneneHue

Teopernyeckue BONPOCHI:

.| LlemenTanus, as3oTHpOBaHUE.
Pexum u TEXHOJIOTUS
IIPOBEAECHUA

.| CriitaBBI Ha OCHOBE aJTIOMUHHS

[IpakTHueckue 3aaHus:

HaznaubTe TepMo0o6paboTKy
11 U3TOTOBJICHHUS IIPOKaTa
mBesuiepa. M3obpasure
nporecc TepMooOpaboTKH
rpaduyecku.

- pacro3HaBaTh U
KJaccu(uIpoBaTh
KOHCTPYKIIMOHHBIE U CHIPHEBEIC
MaTepHajbl O BHEIIHEMY
BUJTY, TPOUCXOXKICHUIO,
CBOICTBaM;

- OIpeAensTh BUABI
KOHCTPYKLIMOHHBIX
MaTepuaios;

- BBIOMpaTh MaTepHUaIbl JUIs
KOHCTPYKLUH 10 X
Ha3HAYEHUIO U YCIOBUAM
SKCIUTyaTalllH;

- NPOBOAUTH HCCIEIOBAHUS U
UCIBITaHUSI MaTEpUaJIOB;
3HATh:

- 3aKOHOMEPHOCTH

IIPOLIECCOB KPUCTAJIN3ALUU U
CTPYKTYpPOOOpa30oBaHuUs
METAJUIOB U CIUIAaBOB, OCHOBBI
UX TepMO0OpPabOTKH, CLIOCOObI
3alIUThl METAJUIOB

OT KOpPpO3uH;

- KJI1acCU(HUKALMIO U CTIOCOOBI

LEMEHTAIUH u
a30THPOBAHWSI,
paccKkasbIBaeT  PEXKUM,
TEXHOJIOTHIO
(Temmeparypy
MIPOBEICHMS,
KapOropu3aTop,
MOCJETY OO WIH
npeapiaymyo T.0.) u
e TIPOBEICHHUS
(moBbIIIIEHUE
HU3HOCOCTOMKOCTH 51
KOPPO3UOHHOM
CTOMKOCTH)

2. Kunaccudumupyer
CIUIaBbl HAa  OCHOBE
ATIOMHUHMS,  TPUHIMI
MapKUPOBKH u

COCTOSIHUE TTOCTABKH.
3. TI'pamotHO

000CHOBBIBAET  BBIOOP
Marepuaia u
TEPMHUYECKON

00paboTKwu. Br16op
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MOJTyYEHHUsI KOMIIO3UITHOHHBIX
MaTepuaios;

- IPUHIIUIIBL BBIOOpA
KOHCTPYKIHMOHHBIX
MaTEepUasoB JUIsl IPUMEHEHHUSI
B IIPOU3BO/ICTBE;

-CTPOEHHE U CBOWCTBA
METaJIJIOB, METO/IbI X
WCCIICIOBAHHS,
-KJIacCU(PUKAIMI0 MaTepUasoB,
METAJIJIOB | CILJIABOB, UX
00J1aCTH IPUMEHEHHUS;

COOTBETCTBYET 3TaJOHY
OTBETA.

Bapuant Ne 26

Teopernyeckue BONPOCHI:

. Hutpouemenrauus. Pexum u
TEXHOJIOTHS POBEACHUS
. CrutaBel Ha OCHOBE MeU

HpaKTI/I‘-IeCKI/Ie 3aJaHusAd:

[TonGepure cTanb u
HA3HAYBTE YIPOUHSIONLYIO
TepMO0OpabOTKY AJst
rtamky. M3o0pazure
IpoLecc TepMOoOPadbOTKH
rpaduyecku.

yMeTb:

- pacro3HaBaTh U
KIIacCU(UITPOBATH
KOHCTPYKITMOHHBIE ¥ CHIPbEBHIC
MaTepuasbl 0 BHEIIHEMY
BH]Y, TIPOUCXOXKIECHUIO,
CBONCTBaM;

- OMNpeAensTh BUABI
KOHCTPYKIMOHHBIX
MaTepuaios;

- BBIOMpATh MaTepHUAaIbI JIS
KOHCTPYKIUH 10 X
HA3HAYCHHIO U YCIOBUSAM
SKCIUTyaTalllH;

- TPOBOJAUTH UCCIIEAOBAHUSA U
WCIIBITAaHUSI MAaTEPHAJIOB;
3HATh:

- 3aKOHOMEPHOCTH

MIPOLIECCOB KPUCTAIIU3ALINU U
CTPYKTYpPOOOpa30oBaHuUs
METAJIJIOB U CIIABOB, OCHOBBI
UX TepMO0OPabOTKH, CLIOCOObI
3aIUTHl METAIJIOB

OT KOpPpO3uH;

- KJTaCCHU(PUKAIUIO U CIIOCOOBI
MOJTy9IEHUST KOMITO3UIIHOHHBIX
MaTepuaios;

- TIPUHITUIIBI BBIOOpA
KOHCTPYKIMOHHBIX
MaTepHaJIOB JIJIsl TPUMEHEHUS
B IIPOU3BOJICTBE;

-CTPOEHHUE U CBOMCTBA
METaJIJIOB, METOJIbI X
UCCJIEIOBAHMUS;

- KJIacCHU(PHUKAIUI0 MAaTEpUATIOB,
METAJIJIOB U CILJIABOB, UX
001acT IPUMEHEHHUS;

1. Jlaer omnpeneneHue
HUTPOLIEMEHTALINHY,
Ha3bIBACT
TEMIIEPAaTypPHBIA PEXUM
" TEXHOJIOTHIO
npoBenenus XTO

2. Knaccudpunupyer
CIUIaBbI HA OCHOBE M€/,
MPUHIAIT MAPKUPOBKU U
COCTOSIHME ITOCTABKH.

3. TI'pamotHO

00OCHOBBIBACT  BBIOOP
Marepuaa u
TEPMHUYECKON

00paboTKH. Bri6op

COOTBETCTBYET 3TaJOHY
OTBETA.

Bapuant Ne 27

yMeTh:

1. Haer omnpexaeneHue
MarHuUTHBIM  CIUIaBaM,
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Teopernyeckue BONPOCHI:

. Marautomsrkue u
MarHUTOTBEP/IbIE MaTEPHAIIBI.
. CmaBel Ha OCHOBC

oepusTHsL.

HpaKTI/I‘{CCKI/Ie 3aJaHuA:

[Tonbepute cTanb mis
MIPOU3BOJCTBA OTIUBOK C
MOCIENYIOLIENH CBAPKOU.
O6ocHyiite cBOI BBIOOD.

- pacmo3HaBaTh U
KJIacCU(PUITUPOBATH
KOHCTPYKIITMOHHBIE U CHIPbEBHIE
MaTepuaibl 0 BHEITHEMY
BUJTY, TPOUCXOXKICHUIO,
CBOMCTBaM;

- OMNpeAensiTh BUABI
KOHCTPYKIHMOHHBIX
MaTepuaios;

- BbBIOMpATh MaTepHUabl IS
KOHCTPYKIUH 10 UX
HA3HAYEHHIO U YCIOBUSAM
SKCIUTyaTalluH,

- TPOBOJUTH UCCIIEIOBAHUSA U
UCTIBITAaHUSI MATEPUATIOB;
3HATh:

- 3aKOHOMEPHOCTH

MIPOLIECCOB KPUCTAITU3ALUU U
CTPYKTYpOOOpa30BaHUS
METAJIJIOB U CIIABOB, OCHOBBI
UX TepMO0OpabOTKH, CLIOCOOBI
3aIUTHl METAJIJIOB

OT KOppO3UH;

- KJIAaCCU(DHUKAITHIO B CTIOCOOBI
MOJTyYEHHUsI KOMIIO3UITHOHHBIX
MaTepuaios;

- IPUHILIUITBL BBIOOpA
KOHCTPYKIHMOHHBIX
MaTEepUasoB JUIsl IPUMEHEHHUSI
B IIPOU3BO/ICTBE;

-CTPOEHHE U CBOWCTBA
METaJIJIOB, METOJIbI X
UCCIICIOBAHHS,
-KJIacCU(PUKAIMI0 MaTepUasoB,
METAJIJIOB | CILJIABOB, UX
00J1aCTH IPUMEHEHHUS;

IIOACHSCT
MEXIy
MarHuToMsITrKuMmn n
MarHuTOTBEPIbIMU
MarcepurajiaMu, HAa3bIBACT
0o0JacTh  MPUMEHEHHSI
3TUX MaTepHUasoB.

2. XapaxkTtepuszyet

paznnuue

MeTaJlI OepHIUIHH,
Ha3bIBaeT CIUIaBbl HA
OCHOBE Oepuiuus,
HPUBOJUT npuMep
MapKHPOBKH KaXKIOTO U3
HHUX, 001acTh

NPUMEHEHUSI U CIIOCOObI
00paboTKHu

(mehopmupyembie u
JIUTHIC CILTaBBI)
MPUMEHCHUSL.

3. TI'pamotHO
00OCHOBBIBAET  BBIOOp
Marepuaa u
TEPMHYECKON
00paboTKH. Br16op

COOTBETCTBYET 3TaJOHY
OTBETA.

Bapuant Ne 28

Teopernyeckue BONPOCHI:

.| AnutupoBanue, 6opupoBaHHe,
cunuuupoBanue. Lenps u
pe3yJIbTaT NPOBEACHUS

.| MaTepuansl 1
U3MEPUTENbHBIX
HHCTPYMEHTOB.

HpaKTI/I‘{eCKI/IC 3aJaHuA:

[Ton6epure Mapky criaBa Juis

yMeTb:

- pacmo3HaBaTh U
KJaccu(puIpoBaTh
KOHCTPYKIIMOHHBIE U ChIPbEBBIC
MaTepHuaJlbl 10 BHELIHEMY
BH]Y, IPOUCXOKIEHUIO,
CBONCTBaM;

- OIpEenessiTh BUIBI
KOHCTPYKLMOHHBIX
MaTepuaos;

- BBIOMpaTh MaTepHaIbl JUIs
KOHCTPYKIUH 10 X
Ha3HAYCHUIO U YCIOBUAM
JKCIUTyaTaluH;

- IPOBOJUTH UCCIECAOBAHUS U

1. OObsacuser

CYIIIHOCTh mporecca
ATUTUPOBAHUSA u
CHJIMLIUPOBAHUS,
KaKuMU aJIeMEHTaMu
HACBILIAIOTCS 3aTOTOBKH
B pesyibrare XTO,
eu u obacTtb
MIPUMEHCHUSI.

2. HaspiBaer  mapku
CTai,  NPUMEHIEMBbIC
JUTSE W3TOTOBJICHHUS
HU3MEPUTENBHBIX
MHCTPYMEHTOB,
MepPEUUCIIACT
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HU3TrO0TOBJICHHUA BKJIaJbIIIA B
IMOAUIMITHUKE CKOJIBXKCHUS.

UCTIBITAHUSI MATEPUATIOB;
3HATH:

- 3aKOHOMEPHOCTH
MPOIIECCOB KPUCTAIUIA3ALINH U
CTPYKTYypOOOpa30BaHUS
METAJUIOB ¥ CIUIABOB, OCHOBBI
UX TepMO0OpPabOTKH, CLIOCOOBI
3alIUTHl METAJUIOB

0T KOpPpO3uH;

- KJIaCCU(DHUKAITHIO B CTIOCOOBI
MOJTyYEHHUsI KOMIIO3UITHOHHBIX
MaTepHaloB;

- TIPUHILIUITBL BBIOOpA
KOHCTPYKIIMOHHBIX
MaTEepUasoB JIsl IPUMEHEHHUS
B TIPOHM3BO/ICTBE;

-CTPOEHHE U CBOWCTBA
METAJUIOB, METOIBI X
UCCJICIOBAHHS,
-KJ1acCU(PUKAIMI0 MaTepUasoB,
METAJIJIOB | CILJIABOB, UX
00J1aCTH IPUMEHEHHUS;

TpeOOBaHUS K TaKuM
MaTepuaiam "
TepMO0OOpabOTKY.

3. TI'pamotHO
00OCHOBBIBAET  BBHIOOp
Marepuaa u
TEPMHYECKON
00paboTKH. Br16op

COOTBETCTBYET 3TaJOHY
OTBETA.

Bapuant Ne 29

Teopernyeckue BONPOCHI:

. Marepuainsl ¢ BBICOKOH
Npo4YHOCTHI0. CBOWCTBA U
IIPUMEHEHUE.

. Pe3una, cTexno, cuTasmibl.
CBoiicTBa 1 IpUMEHEHHE

HpaKTI/I‘IeCKI/Ie 3aaHuAg:

IIpemnoxure Mapky cranu u
YIPOYHSIOIIAE MEPOTIPHUSITHS
IUTs1 IPOU3BOJICTBA MPYKUH
W3rOTaBIIMBAEMBIX U3
cepeOpsiaku. M300pasute
porecc TepMooOpadOTKH
rpaduyuecKy.

yMeTb:

- pacro3HaBaTh U
KIIaCCU(PUITUPOBATH
KOHCTPYKITMOHHBIE ¥ CHIPbEBHIC
MaTepuasbl 0 BHEIIHEMY
BH/TY, TIPOUCXOXKICHUIO,
CBOICTBaM;

- OINpeAeNsTh BUABI
KOHCTPYKIMOHHBIX
MaTepuaios;

- BBIOMpATh MaTepHUAaIbI JIS
KOHCTPYKIUH IT0 X
HA3HAYCHHIO U YCIOBUSAM
SKCIUTyaTalllH;

- TPOBOJAUTH UCCIIEIOBAHUSA U
UCIIBITAaHUS MATEPUAJIOB;
3HATh:

- 3aKOHOMEpPHOCTH

MPOLIECCOB KPUCTALTU3ALIUN U
CTPYKTYpPOOOpa30oBaHuUs
METAJIJIOB U CILIABOB, OCHOBBI
UX TepMO0OpPabOTKH, CLIOCOObI
3aIUTHl METAIJIOB

0T KOpPpO3UH;

- KJI1acCU(HUKALMIO U CTIOCOOBI
MOJTy9IEHUST KOMIIO3UIIHOHHBIX
MaTepuaios;

- TIPUHITUIIBI BBIOOpA
KOHCTPYKIMOHHBIX

1. HaseBaeT cruiaBbl ¢
BBICOKOH MPOYHOCTHIO:

CIUIaBBl HAa  OCHOBE
THTaHa, BoJb(pamMa u
Ooepwumsa.  IlpuBomut
OpuMep  MapKUPOBKU
K&XI0r0 W3 HHUX, U

001acTh MPUMEHEHUS.

2. Jlaer ompenencHue
CTEKILY, pesuHe,
CUTAJUIAM, HA3bIBACT
CBOMCTBA U MpPUMEHEHHE
Ka)KJ0T0 U3 HUX.

3. TI'pamotHO

00OCHOBBIBAET  BBHIOOP
MaTepuaa u
TEPMHYECKOU

00paboTKH. Bri6op

COOTBETCTBYET JTAJIOHY
OTBETA.
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MaTCpHraJIoB JI1 MIPUMCHCHUA
B IIPOU3BO/ICTBE;

-CTPOEHHE U CBOUCTBA
METaJIJIOB, METO/IbI X
HCCIIEIOBAHMS,
-KJ1acCU(PUKAITMI0 MaTepUaoB,
MCTAIJIOB U CIINIaBOB, UX
00J1aCTH IPUMEHEHHUS;

Bapuant Ne 30

Teopernyeckue BOIPOCHI:

. dpesecuna. Kiien
2. Knaccudukarus wm3genui u3
MOPOIIKOB.

[IpakTHueckue 3aaHus:

Cnenaiite BbIOOp Marepuaina
U TEpMHUUYECKOM 00paboTKu
JeTann pa3BEePTKH.
Tpebyemas tBepaocTs 60...63
HRC. W306pa3ute mporecc
TEPMOOOPaOOTKH
rpaduyecku.

yMeTb:

- pacro3HaBaTh U
KIIacCU(PUITUPOBATH
KOHCTPYKITMOHHBIE ¥ CHIPbEBHIC
MaTepuaibl 0 BHEIIHEMY
BH]Y, TIPOUCXOXKICHUIO,
CBONCTBaM;

- OINpeAensTh BUABI
KOHCTPYKIMOHHBIX
MaTepuaios;

- BBIOMpATh MaTepHUAIbI JIS
KOHCTPYKIUH 10 X
HA3HAYCHHIO U YCIOBUSAM
SKCIUTyaTalllH;

- TPOBOJAUTH UCCIIEOBAHUSA U
WCIIBITAaHUSI MAaTEPHAJIOB;
3HATh:

- 3aKOHOMEPHOCTH

MPOLIECCOB KPUCTAIIIU3ALNU U
CTPYKTYpPOOOpa30oBaHuUs
METAJIJIOB U CIIABOB, OCHOBBI
UX TepMO0OpPabOTKH, CLIOCOObI
3aIUTHl METAIJIOB

0T KOpPpO3UH;

- KJTaCCU(MKAIUIO U CIIOCOOBI
MOJTyYEHUST KOMITO3UIIHOHHBIX
MaTepuaios;

- TIPUHITUIIBI BBIOOpA
KOHCTPYKIMOHHBIX
MaTepHaJIOB JIJIsl TPUMEHEHUS
B IIPOU3BOJICTBE;

-CTPOEHHUE U CBOMCTBA
METAJIJIOB, METOJIbI X
UCCIIEIOBaHMUS;

- KJIacCHU(PHUKAIUIO0 MAaTEpUATIOB,
METAJIJIOB U CILJIABOB, UX
001acT IPUMEHEHHUSI;

1. Tlepeuncnser

JOCTOMHCTBA u
HEAOCTAaTKHU
JAPEBCCUHBI,
pacCKa3biBaACT 0

CTPOGHUM M TOPOKax
3TOTO
KOHCTPYKIIMOHHOTO
mMarcpualia, 3allIUTHBIX
MEPOTIPUATHIX oT
BJIaTA, BOCIUIAMEHEHUS
u 3arHUBaHUS,
Pa3HOBUAHOCTAX
JIPEBECHBIX MATEPUAIIOB.
2. Jlaer ompenencHue

HOPOIIKOBBIM
MaTtepuaigaMm,  crocode
HOJTY4CHHS u

KIIACCU(PUITUPYET HX.
3. I'pamotHO

00OCHOBBIBAET  BBIOOP
Marepuaia u
TEPMHYECKOU

00paboTKH. Bri6op

COOTBETCTBYET JTAJIOHY
OTBETA.

2.2.2. TpeOGoBaHUS K BbINOJHEHUI0 KOHTPOJIbHO-0IIEHOYHBIX 3aIaHUM

Ha BeinosiHeHue KOHTPOJIbHO-OLICHOYHOI'O 3a/laHUA OTBOIUTCA 30 MHUHYT.
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BrimonHeHHbIe 3a1aHKS OLEHUBAIOTCS MO MATUOAIIIBHON IIKaJIe:

- OIIEHKA «OTJIMYHO)» BBICTABISIETCS O0yUaromieMycs 3a 3aJaHue, BBITOJIHEHHOE
0e301K100YHO, B IOJJHOM 00BEME C YUETOM PALMOHATIBHOCTH BIOPAHHBIX PEIICHUN;

- OIIEHKA «XOPOIIO» BHICTABISETCS 00yJaroImeMycsl 3a 3a/1aHne, BHITIOJTHEHHOE B
IIOJTHOM 00BhEME ¢ HEAOUCTAMMU;

- OIIEHKa «YJOBIIETBOPUTEIHHO» BBICTABISIETCS oOydaromeMycsl 3a 3aJaHue,
BBITIOJTHEHHOE B HE MOJIHOM 00BbeMe (MTPaKTHUeCKOe 3a/IaHre PEIICHO ¢ Hel0UYeTaMH,
TEOpeTUYecKasi YacTh BBIIMOJIHEHA C OIIUOKaMH);

- OIIGHKAa «HEYJOBJIECTBOPUTEIFHO» BBICTABIACTCS oOOydarolmemycs 3a
HEBBINOJIHEHHOE MPAKTUYECKOE 3a/1aHue.

Jlureparypa

OCHOBHBIE UCTOYHUKH:

1. UYepemaxurn A.A. MarepuaioBeaecuue [Tekcr]: ydeOHmKk / A.A.
Yepenaxun.,11.1. Kontynos, B.A. Ky3nenosa — 4-e¢ u3n,-M.: KHOPYC, 2020. —
238 ¢c. — (Cpennee npodeccroHalbHOE 00pa30BaHue).

2. Mapounuk craneir u cruaBoB [Tekcr]: / Ilox. Pen. 3yOGuenko A. - M.:
NuoBannonHoe MamuHocTpoenue, 2020. - 1216 c.

JIOTIOTHUTEIbHBIC UCTOYHUKHU:

3. [HameigoBa, M. C. MarepuanoBenenue [DIeKTpOHHBIM pecype] : yueO.
nocooue/ . C. JlaBeinoBa, E. JI. Makcuna. - M.: U1 PUOP: UH®PA-M, 2020. -
228 c¢. - (BIIO: bakanaBpuar). — Pexum poctyma: www.znanium.com
http://znanium.com/catalog/product/413652.
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NHuTepHeT-pecypcChl:

1. http://supermetalloved.narod.ru
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