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00CNYKIBAEMBIM MAITMHHBIM OTAEICHHEM).



COJAEPKAHUE

I[TACTIOPT KOMIIJIEKTA KOHTPOJIbHO-OLIEHOYHBIX CPEJICTB
KOJUPUKATOP OHEHOYHBIX CPEACTB

CHUCTEMA OLEHKHA OBPA30OBATEJIbHBIX JIOCTWXKEHUI
OBYUYAIOUINXCA 110 KAXKAOMY OLHEHOYHOMY CPEJICTBY

BAHK KOMIIETEHTHOCTHO-OLLEHOUYHbLIX MATEPHUAJIOB U1 OLIEHKU
YCBOEHU S PABOYEH ITPOT'PAMMBI YUEBHOU JUCIATIIVHEI



1. TACIIOPT KOMIIVIEKTA KOHTPOJIbBHO-OHEHOYHbIX CPEJICTB

O YYEFHOU JUCIHUIIJIMHE OI1.04 MATEPUAJIOBEJIEHUE

1.1. O61acTh NPUMEHEHUs KOHTPOJILHO-OLIEHOYHBIX CPEACTB

KoHTpoJIbHO-011€HOUHBIE

cpenacTBa (manee

— KOC) SIBJISIIOTCS YacCThIO

HOPMAaTUBHO-MCTOAUYCCKOT'O o0ecrieueHUs CHCTEMBI OLICHUBAaHUA Ka4€CTBa OCBOCHHUA OGy‘laIOH_II/IMI/ICSI

MPOTPaMMbl TIOATOTOBKHU CIIEIIMAIMCTOB CPEIHETO 3BE€HA MO crenuaibHocTH 26.02.05 Dkcrumaranus
CYJIOBBIX JHEPreTHYECKHMX YTCAHOBOK M OOECIEYHMBAIOT IOBBIINICHHE KadecTBa 00pa3oBaTEIbHOTO

mpomnecca.

KOC mno y4eOHOW IUCHUIIMHE TMPEACTABIsSET COOOM COBOKYIMHOCTh KOHTPOJHPYIOIIMX

MaTCpHraJIOB, MIPCAHAZHAYCHHBIX JJI1 U3MCPCHUS YPOBHA JOCTUKCHHUA O6y‘laIOH_[I/IMC$I YCTaHOBJICHHBIX

pe3yJIbTAaTOB OOYUCHHSI.

KOC 1o y4eOHOM [AMCUMIIIMHE WCIOJNB3YETCs MpU MPOBEACHUM TEKYLIET0 KOHTPOJIS

yCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTalluy 00y4arolIMXcs B BUJIE SK3aMEHa.

1.2. Pe3yabTaThl 0CBOCHHS Y4eOHOM JUCHUILIMHBI, MO/VIeKAIHME TPOBEPKe

Kon Ymenus 3HaHus

I1K, OK

OK 01 Ywmenne 1 3nanue 1
— pacrno3HaBaTh 3amaqy W/WJY | — aKTyaJIbHOTO MPO(ECCUOHAIBHOTO H
npobiieMy B MpopecCHOHATBHOM H/WIIM | COLIMATIBHOTO KOHTEKCTa, B KOTOPOM
COLIMAIbHOM KOHTEKCTE; NPUXOJHUTCS pabOTaTh U JKUTh;
— aHaTU3UPOBATH 3amauy W/WIM | — OCHOBHBIX UCTOYHUKOB MH(POpPMAIUU U
npobjaeMy M BBIIEIATH €€ COCTAaBHBIE | pECYPCOB Ul peIeHUs 3a7ad U Mpoodiem
4acTu; B MPpo(eCCHOHATHFHOM H/WJIH COLIUATEHOM
— ONpeAeNATh Talbl pelIeHHs 3a/1aun; | KOHTEKCTE,;
— BBIBIIATH W O(QQPEKTUBHO HWCKATh | — AITOPUTMOB  BBINOJHEHHMS pPaboT B
uHGOpPMaIMIO,  HEOOXOAMMYIO  Juld | TPOPECCHOHANBHOM " CMEXHBIX
pelLeHHs 3aJa4u 1/UIU IPOOJIEMBI; o0nacTsx;
— COCTaBJIATh IUIaH ACHCTBHUS; — METOJIOB pabOThl B MTPOPECCHOHATILHON
— ONpeNenaTh HeOOXOMMMBIE PECYPCHI; | U CMEKHBIX chepax;
— BJIIAAETh aKTyaJIbHBIMH  Merodamu | — CTPYKTYPBI IlJIaHa JAJId PEIICHUA 3a1a4;
paboTtel B Tpo(eCCHOHAIBHOM W | — MOPSJIKA OLIEHKU PE3YIbTaTOB PEIICHHS
CMEXHBIX chepax; 3a7a4 NpO(eCCUOHANBHOMN JEeSTEIbHOCTH
— peann30BBIBATh COCTABJICHHBIH TUIAH;
— OIICHMBAThH PE3YyJbTAT W IMOCIEICTBUS
CBOMX JIEUCTBUH (CaMOCTOSITEIILHO UJTH C
MOMOIIBIO HACTABHUKA)

OK 02 YMenne 2 3Hanue 2
— ompeAeNATh 3ajayd  JUId  TIOMCKa | — HOMEHKJIATyphl UH(OPMAITMOHHBIX
UHpOpMAIINH; HCTOYHHUKOB, MIPUMEHSIEMBIX B
— OTpEACTATh HEOOX0nUMBbIe | MPO(PECCHOHATBHOMN NesTeIbHOCTH;
UCTOYHUKU UHPOPMAIUY; — IpUEMOB CTPYKTYPHUPOBaHUS
— IJTaHMPOBATH TIPOLIECC ITOUCKA,; uH(pOpMaIuy;
— CTPYKTYpHPOBATh nonydaemyio | — dopMara oQOpMIIEHHS PpE3YNIBTaTOB
uHpopmaruio; Mo¥cKa HHQPOpMAITHH
— BBICJATh HauOoJjiee 3HAUMMOE B
nepevyHe HHPOpMaLuy;
— OLICHUBATh MPAKTHYECKYIO

SHAYUMOCTB PE3YJIbTAaTOB IIOKCKA,




— 0(hOpMJISITH Pe3yNIbTAThI IOUCKA

OK 03 VYmenue 3 3uanue 3
— ONpeAeTATh aKTyaJbHOCTb | — COJIEPIKAHHS aKTyaJTbHON
HOPMATHUBHO-TIPABOBOM JOKYMEHTALlUU | HOPMAaTUBHO-TIPAaBOBOM JTIOKyMEHTAIINH;
B IIpo(hecCHOHANBHOM e TEIbHOCTH; — COBPEMEHHOI HAY4YHOI u
— MPUMEHSThL COBPEMEHHYIO HaydHYIO | IpoeccnoHalbHON TEPMUHOIOTUY;
npodeCCHOHATBHYIO TEPMHHOJIOTHUIO; — BO3MOKHBIX TPaeKTOpUit
— ONpEeNeNsITh u BBICTPanBaTh | MPO(PEeCCHOHATBHOTO pa3BUTHS u
TPaeKTOPUU 1po(hecCUOHAIBLHOTO | caM0o00pa30oBaHUs
Pa3BUTHS U CAMOOOPA30BaHUS

OK 04 Ywmenue 4 3nanue 4
— OpPraHu30BbIBaTh PabOTy KOJJIEKTUBA | — MCUXOJOTUYECKUX OCHOB JIEATEIbHOCTH
Y KOMaHJIbl; KOJIJIEKTHBA, MICUXOJIOTHYECKUX
— B3aUMOJICUCTBOBATh C  KOJUIEraMu, | OCOOEHHOCTEN JIMYHOCTH,
PYKOBOJACTBOM, KJIMEHTAMH B XOJE | — OCHOB MPOEKTHOM NEATEIbHOCTH
poecCHOHANBHOM e TeNIbHOCTH

OK 05 Ywmenune 5 3nanue 5
— rpaMOTHO H3JaraTh CBOM MBICIU U | — 0COOEHHOCTEN COLIMATBHOTO u
0pOpMIISTH JIOKYMEHTBI M0 | KyIbTYpHOTO KOHTEKCTA;
poheccuoHaIbHOM TEMaTHKe Ha | — mpaBuil O(QOPMIICHHS JOKYMEHTOB H
TOCYJIapCTBEHHOM  S3BIKE, IIPOSBIIATH | MOCTPOEHUS YCTHBIX COOOIIEHMIA
TOJIEPAHTHOCTH B pabOyYeM KOJIJIEKTUBE

OK 06 YMmenue 6 3HaHue 6
— OTHCHIBATH 3HaYMMOCTb CBOEH | — 3HAUUMOCTH npodeccuoHaIbHOM
CHelHaTbHOCTH JIeSITEbHOCTH M0 CHEMATbHOCTH;

OK 09 Ywmenune 7 3nanue 7
— MOHMMAaTh OOLIMHM CMBICH 4YETKO | — MpaBWJIa  IOCTPOEHHUS TMPOCTHIX U
NPOM3HECEHHBIX  BBICKA3bIBAHUI  Ha | CIOXKHBIX MPeIIOKEHU I Ha
W3BECTHBIE TeMBI (MpodecCHOHANTBHBIE U | MPO(EeCCUOHATBHBIE TEMBI;
OBITOBBIE), MNOHMMAThb TEKCTHI  HA | — OCHOBHbIE 00IIeynoTpeOUTENBHBIE
0a30BbIe MPOPECCHOHANILHBIE TEMBI, riaroiisl (0bITOBasg U MpodeccuoHanbHas
— y4acTBOBaTh B IMAJIOTaX HA 3HAKOMBIE | JIEKCUKA);
o0mue 1 MpopeCCUOHANIBHBIE TEMBI; — JIEKCUYECKUA MUHUMYM, OTHOCSILUKCS
— CTPOUTHh TPOCTHIE BBICKA3bIBAaHUS O | K OINUCAaHHUIO TPEIMETOB, CpEACTB U
cebe W O cBOel MpodecCHOHAITHHOU | POIECCOB npodeCcCuoOHATBHOM
NesITebHOCTH; JeSITeTbHOCTH;
— KpaTko OOOCHOBBIBaTh M OOBACHATH | — OCOOEHHOCTH MTPOU3HOIICHHUS;
CBOHM NEUCTBUSA (Texkymiue U | — mpaBmiIa YTCHUS TEKCTOB
TUTAHUPYEMBIE); npoeCCHOHATHFHON HAITPABICHHOCTH
— MUCaTh TPOCTHIE CBSI3HBIE COOOIICHUS
Ha 3HAKOMbBIE WM HHTEPECYIOIIHe
npodecCHOHATbHBIE TEMBI

IIK 1.3. YmMmenue 8 3HaHue 8

- BBINIOJIHATH TEXHUYECKOE
o0cCITy’)KUBaHHE U PEMOHT 000PY/10BaHHS

- MEXaHUYECKHX, PU3NICCKUX,
XUMHUYECKUX U TEXHOJIOTUYECKUX CBOICTB
MaTepHajIoB, MAPKUPOBKH MAaTEPHUAJIOB IO
I'OCTy, meTonoB neheKTOCKOIHH,
MEXaHWYECKUX UCTBITAaHUH, 00paboTKH
METAJIJIOB JaBJICHUEM, PE3aHUEM, CBAPKOM
U pe3KO MaTepuaios, CiocoO0B
TEPMHUYECKON U XUMHUKO-TEPMUYECKOMN




00paboTKH;
IIK 1.4. Ymenue 9 3HaHue 9
- OCYILIECTBJIATH BBIOOP 000PYIOBaHMs, | - METOJIOB J€(PEKTOCKOIHH,
€ro 3JIEMEHTOB MEXaHUYECKUX UCIBITAaHUN, 00pabOTKH
METAJUIOB JaBJIEHUEM, pE3aHUEM, CBAPKOH
U PE3KOW MaTepUasoB;
B pamkax nporpaMMbl  y4yeOHOW  JAWCHUIUIMHBI  OOydYaroliuecs JIOJDKHBI — UMETh

npod)eCCHOHANIbHBIC HaBBIKH, 3HAaThb M yYMETh B COOTBETCTBHUU C TPeOOBaHUSAMU MEXITyHApOIHOM
KOHBEHIIMH O MOATOTOBKE U JUIJIOMHUPOBAHUU MOPSIKOB U HeceHuHu BaxThl (nanee — MK I1J[HB):
I'maBa IlI. CtangapThl B OTHOIIEHWH MAITHHON KOMaH/IbI
Pa3nen A-I11/1 O6s3arenbHble MUHUMAabHBIC TPEOOBAHHS VIS JUITIOMHUPOBAHHS BaXTEHHBIX
MEXaHUKOB CYyJIOB C OOCIY)XHBAaeMbIM WJIH TIEPUOJUYECKH HE OOCITY)KHBAEMbIM MAalIUHHBIM

OTACICHUEM

Tabmuua A-111/1 Crnenudukanys MUHIMAIBHOTO CTAHIAPTAa KOMIIETEHTHOCTH IS BAXTEHHBIX
MEXaHHKOB CYJOB C OOCITY)KMBaGMbIM WM TIEPUOAMYSCKA HE OOCIYy)KHMBACMBIM MAaITHHHBIM

OTACICHHUEM

Oyuknmst: TexHrnueckoe 00CTy)KHBaHHE U PEMOHT CYIOBBIX MEXaHHU3MOB M 000PYIOBaHUS
I1K 1.14 (K 9). Texauueckoe 00CIIy>)KMBaHHE U PEMOHT CYJIOBBIX MEXaHU3MOB M 000PYOBAHHUS.

Kona IIK

YMmenns

3Hanud

1.14 (K 9).

VYwmenue 10
- HCIIO/IE30BAaTh

HaaJaexxXamue
CIICHUAJIN3UPOBAHHBIC HHCTPYMCHTBI

U U3MEPUTEIIbHBIC YCTPONCTBA;

- YUTaTb YCPTCKU N CIPABOYHHKH,

OTHOCAIIHECA K MCXaHHU3MaM.

3uanune 10

- npaBuia MOJIL30BaHUS
CHEIHMATM3UPOBAHHBIX WHCTPYMEHTOB U
U3MEPUTEIIbHBIX YCTPOUCTB;

- coJiepKaHue CIIPaBOYHHKOB,
OTHOCSIIMECS K MEXaHU3MAaM;

- TMPOEKTHBIE XapaKTEPUCTHKU U BBIOOP
MaTepuasos, HCIIOTb3YEMBIX npu
U3TOTOBJICHUH 000PYAOBaHUS

Kon

DopmyIMpOBKa

JIP 14 |IIposBnstonuii co3HATENbHOE OTHOIIEHHE K HEMPEephIBHOMY 00pa30BaHUIO
YCJIOBHIO YCTICIIHON MTPO(PECCHOHAIBHON U 00IIIECTBEHHOU NIEATETbHOCTH

KaK

2. KOAM®UKATOP OIIEHOYHBIX CPEACTB

DYHKIIMOHAJBHBINA MPU3HAK

OLICHOYHOI'O CPCACTBA

(TUIT KOHTPOJIBHOTO 3aJJaHUS)

Mertox/popma KOHTPOIIS

DpOHTAIBHBIN OIIPOC

YCTHBIN OIIPOC HA 3aHATUU

Tect, TecToBOE 3amanme

TectupoBanue, quddepeHInpoBaHHbIN 3a4ET

HpaKTI/ILICCKOC 3aJaHucC

IIPAKTUYICCKUC 3aHATHUA

Pacnpe;[eneHHe THUIIOB KOHTPOJIBHBIX 3aJIaHUM 110 AJIEMEHTaM 3HaHU U yMCHHf/'I

Conepxanue

yueOHOro Marepuana

Tum xoHT

OJIbHOT'O 3aJJaHus

10 porpamMme Vi

y4eOHOMN TUCIIUTIITHHBI

y2

V3

V4

¥5

Y6

N

V8

Y9

V1

0 3132133343536 (37|38|39

Pa3nen 1 IIpon3BoACTBO YEPHBIX M LIBETHBIX METAJIJIOB

Tema 1.1
IIpousBoacTBO

YyyryHa

TK

TK

TK

TK TK TK




Conepxanue
y4eOHOro MaTepuasa
0 IIporpamMmme
y4eOHOM TUCHUTLITUHBI

Tun KoHT

POJIBHOI'O 3aaH1s

Vi

v2

y3

V4

V5

V6

v7

V8

Y9

A
0

31

32

33

34

35

36

37

38

39

Tema 1.2
IIpou3BOACTBO cTaNN

TK

TK

TK

TK

TK

TK

TK

TK

Tema 1.3
[IpousBoacTBO MEAU U
ATFTOMUHUS

O
O

o G

@NS)

Paznen 2.

i 00paboTKH

Tema 2.1. OcHOBEI
TEOPHH CILIABOB

)
O

@RS
@RS

Tema 2.2. ®a3oBrIe

U CTPYKTYpHBIE
COCTaBJIAIOIIHE
JKEJIE30yTIEPOIUCTHIX
CILIaBOB

ITP

ITP

I1P

ITP

I1P

I1P

Tema 2.3. OcHOBHEIE
CBOIICTBAa METAJUIOB

ITP

I1P

I1P

I1P

I1P

I1P

I1P

I1P

I1P

I1P

I1P

I1P

[P

I1P

I1P

I1P

Tema 2.4.
Krnaccudukanus
cTane, BIMSTHUE
IIpuMeceH Ha
CBOICTBA CcTANICH

ITP

I1P

I1P

I1P

I1P

I1P

ITP

I1P

ITP

I1P

I1P

ITP

I1P

I1P

I1P

I1P

Tema 2.5.
Knaccudukanus
YYT'YHOB, X
CTPYKTYypa, CBOWCTBA,
npuMmeHnenue. CruiaBbl
Ha OCHOBE ME/IH,
ATIOMUHUS, UX
CBOICTBA,
MIPUMCHEHUE

ITP

I1P

I1P

I1P

I1P

I1P

I1P

[P

I1P

[P

I1P

I1P

Tema 2.6.
AHTUDPUKITNOHHBIE
Marepuaiibl. TBep/bIe
crnaBbl. MeTamino- u
MHHEpPAIOKEPAMUUYECK
He u3Aeus

@RS/
@RS

@RS/

@RS

@RS

0l0)

@RS
@RS

@RS

@RS

@RS
@RS

Tema 2.7. OcHOBBI
TEPMHUYECKON
00paboTKH

I1P

I1P

I1P

I1P

ITP

I1P

I1P

I1P

I1P

I1P

Tema 2.8.
XUMHUKO-TEpMHUYECKA
s 00paboTKa cTanu

o B
@NS/

@} S

o G
o B

o G
o B

Paznen 3. Hemeramumueckn

€ MaTepuaJIbl

Tema 3.1.
HpeBecHbie
pE3UHOBEIE

TK

TK

TK

TK

TK

TK

TK

TK

TK

TK




Conepxanue Tu KOHTPOJILHOTO 3aTaHUS

y4eOHOro MaTepuasa

0 porpamMme Y1|V2(V3|V4|V5|Y6|Y7|Y8|Y9 361 31(32133|34|35(36(37 (38|39 301
y4eOHOM TUCHUTLITUHBI
MaTepHalIbl.
Cunrernueckue
MaTepHalIbl.

JlakokpacouHsble U
BSDKYIIME MaTepUAIIbI

Tema 4.1. JIureiinoe (ONRONN] ()] () (ORNORN] (0] (0]
IIPOU3BOJICTBO 0]0|0 O O 0/0]|0 O O
Tema 4.2. O6paboTka el e TP P |op 1P TP
MCETAJIJIOB JAaBJICHHUCM
Tema 4.3. O6paboTka
MCTAJIJIOB pe3aHI/I€M.
g;ﬁ”"pe"‘mm O D|D| | ) O O|D| | )
olo|o o) o) olo|o o) o)
el BN EICSE YL | D O DD D | D
p olo|o|o o|o olo|o|o o|o
JAaBJICHUCM
Hpomexyrownas | | 5| 5| 5|5 5 5 55|35 (3|35 |n[3]2|0]3]|5
aTrTecranuia

VYcinoBHbIE 0003HAYEHUS:

@O — ppoHTaNBHBIN (YCTHBIH) OIpOC;

TK — TecTOBBIN KOHTPOJIB;

1P — BBINOJIIHEHNE TPAKTUYECKON pabOTHI;

3 — ’K3aMeH
3. CAICTEMA OIIEHKH OBPA30BATEJIBHBIX JOCTUXKEHUN OBYYAIOIIUXCSA MO

KAXKAOMY OIEHOYHOMY CPEJIACTBY

OneHka WHAMBUAYAJIBHBIX 00pa30BaTENbHBIX JOCTHKEHHH 10 pe3yiabTaTaM TeKYyILEero
KOHTPOJISI M IPOMEKYTOUHOW aTTeCTallii MPOU3BOAUTCA B COOTBETCTBUU C YHMBEPCAIbHOM LIKAION
(Tabnuia)

[Ipouent KavecTBeHHas1 OLleHKA WHIUBUYAIbHBIX
pe3yNbTaTUBHOCTH 00pa30BaTeNbHBIX JOCTHKEHUN
(MpaBUJIBHBIX OTBETOB) 6au1 (oTMeTKa) BepOaJIbHBIN aHAJIOT
90-100 5 OTJINYHO
80-89 4 XOPOIIIO
70-79 3 VJIOBJICTBOPUTEIIEHO
menee 70 2 HEYJIOBJIETBOPUTEIHHO

KpuTepun onieHk#n 0TBETOB B X0/1€¢ YCTHOI'0 0OIIpoca

OrneHrBaeTCs MPaBMIIBHOCTh OTBETA 00YYAIOIIErocsl Ha OJMH U3 MPUBEAEHHBIX Borpocos. [Ipu
STOM BBICTABIISIOTCS CIEAYIOIINE OL[CHKU:

«OTIUYHO» BBICTABIISIETCS IPU COOJIIOJICHUN 00YJarOIIUMCSI CIETYIOIIUX YCIOBHIA:

— [IOJIHO PAacKpbll COJEpXKaHUE Marepuaga B 00bEME, NPEAYCMOTPEHHOM IpOrpamMMoi,
COJIepKAHUEM JICKIIUU U y4EOHUKOM;

— W3JIOKWJI MaTepuaj rPaMOTHBIM SI3bIKOM B OIIPEETIEHHOM JIOTHUECKOM MOCIe10BaTEIbHOCTH,
TOYHO MCIIONb3Ys CHEHUATN3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY;




— II0Ka3ajJ] yMEHUE UILIIOCTPUPOBATH TEOPETUUYECKUE IOJIOKEHHS KOHKPETHBIMU IPUMEpPAMU,
NPUMEHSTh UX B HOBOW CUTYaIlUU MPH BBITIOJTHEHUH MTPAKTHYECKOTO 3aIaHuUs;

— NPOAEMOHCTPUPOBAJl ~ YCBOGHHE  paHEe  M3YyYCHHBIX  COIMYTCTBYIOIIUX  BOIPOCOB,
c(OPMUPOBAHHOCTH M YCTOWYMBOCTH UCTIONB3YEMBIX TIPH OTBETEC YMECHHI U HABHIKOB;

— OTBEYAJl CAMOCTOSITEIILHO 0€3 HaBOJISAIINX BOIIPOCOB MPEIIO1aBaTEelIsl.

[Tpumevanue: ISl MOJYYEHHUS] OTMETKH «OTJIMYHO» BO3MOXHBI OJIHA-BE HETOYHOCTH IIPU
OCBCIHICHUH BTOPOCTCIICHHBIX BOIIPOCOB HUJIM B BBIKJIaJIKAX, KOTOPBIC 06y11a10m1/11‘/'lc;1 JICTKO UCITPABUJI 11O
3aMeYaHUI0 TPEToaBaTesl.

«Xopomio» - OTBET O0y4aromerocss B OCHOBHOM YAOBJIETBOPSET TPEOOBaHHMSIM Ha OLEHKY
«OTJIMYHOY, HO TPU 3TOM UMEET OJIUH U3 HEJAOCTATKOB:

— B H3JIOKCHUH OOMMYUICHBI HeOOJIbIIINE HpO6€HBI, HE€ MHCKAa3UBIIUEC JIOTUYECKOIO U
UH(POPMALIMOHHOTO COJIEPKAHUS OTBETA;

— JIONYIICHBI OJIMH-JIBA HEIou€Ta TIPU OCBEIICHUH OCHOBHOTO COJICP)KaHUS OTBETa,
UCTIPaBJICHHBIC TI0 3aMEUAHHIO MPETIOIaBaTElIs;

— JIOIYIIEHbI OlIMOKa WK 0oJiee ABYX HET0YETOB IIPU OCBELIEHUH BTOPOCTENEHHBIX BOIIPOCOB
HJIM B BBIKJIaAKaXx, JICTKO UCIIPABJIICHHBIC 110 3aMCYAHUIO IIPEII0aBaTCIIA.

«Y IOBIIETBOPUTEIHHOY BBICTABIISETCS MPU COOIIOICHUN CIETYIOIIUX YCIOBHIA:

— HETOJHO WJIM HENOCJIEOBATEIIEHO PACKPHITO COJIEp)KAaHWE MaTepualia, HO MOKa3aHOo oliiee
MOHMMaHKE BOIPOCA M TPOJIEMOHCTPUPOBAHBI YMEHUS, JAOCTATOUHBIC JUIS NAIbHEHIIEr0 YCBOCHUS
MporpaMMHOro Marepuajia, UMCINCh 3aTPYAHCHUA WJIM JOITYIICHBI OILIIMOKH B OIpCaAcCIICHUU HOHﬁTHﬁ,
UCIIOJIb30BAaHUU TEPMUHOJIOTHMH W BBIKJIAJIKAaX, MCIPABJICHHBIC IIOCIE HECKOJBKUX HABOJISIIMX
BOTIPOCOB TIPETIOIaBATEIS;

— 00yyaroNMiicss HE CIPABWIICSA C IPUMEHECHHEM TEOPUU B HOBOW CHTYAIlUU NPH BBIMOJHEHUH
MPAKTUYECKOTO 33JJaHusl, HO BBIMOJTHUI 3aJaHHsI 00s13aTEIBHOTO YPOBHSI CIIO’KHOCTH T10 IaHHOU TeMe;

— I[IpU 3HAHUKW TCOPETUYCCKOr0 MaTcpualia BbIABJIICHA HCEAOCTATOYHAA C(l)OpMI/IpOBaHHOCTI)
OCHOBHBIX YMeHI/Iﬁ 1 HAaBBIKOB.

«HeynoBneTBOpUTENBHOY BBICTABIAETCS TP COOMIOICHUH CIEAYIONINX YCIOBUM:

— HE PacKpHITO OCHOBHOE COJIEp)KaHHe yueOHOT0 MaTepuaa;

— o0Hapy>XeHO HE3HAHHE WJIM HETIOHMMaHHE OOydJaromIMMCsl OOJIbIeH WM HanboJiee BaKHOU
4yacTHU yueOHOro MaTepuarna;

— JIOMYIIEHBI OIIUOKU B OMpEeIeHUH TOHSITUM, IPU UCIIONb30BAHUHA TEPMHHOJIOTHH M MHBIX
BBIKJIaJIKaX, KOTOPbIE HE UCIIPABJICHBI MOCJIE HECKOIBKUX HABOISIIUX BOIPOCOB MPETOAaBaTeIs;

— oOyuaromuiicss OOHApYXWJI TIOJHOE€ HE3HAHWE M HEMOHMMaHUE HW3y4aeMoro y4eOHOTo
MaTepuala Wid He CMOT OTBETUTh HU Ha OJIMH U3 TIOCTABIIEHHBIX BOTIPOCOB MO H3y4aeMOMY MaTepray.

Kputepuu ouneHku TecTHpoOBaHUsI

[Ipn mpoBeneHMM TECTHPOBAaHUS KPUTEPUU OLICHUBAHUS COOTBETCTBYIOT YHHBEPCAIBHOU
[IKaJe OIEHKH WHIUBUAYAIBHBIX O0pa30BaTENbHBIX JOCTIDKCHHUU IO pe3yibTaTaM TEeKYIIEeTo
KOHTpOJIs. OIeHKa MPOU3BOINUTCS CIEIYIOIIUM 00pa3oM:

- JUTsl TECTOB, coCcTOSANIMX U3 10 3aKPBITHIX BOIIPOCOB

ITponent KonuyectBo KauecTBeHHast o1leHKa WHIAMBHTYyaTbHbBIX
pE3yIbTaTUBHOCTH | TPABHIBHBIX OTBETOB 00pa30BaTEeNbHBIX TOCTHKEHUH
(paBUIBHBIX .
OTBETOB) 0am1 (oTMeTKa) BepOaIbHBINA aHAJIOT
90-100 9-10 5 OTJINYHO
80-89 8 4 XOpOIIIO
70-79 7 3 YJIOBJIETBOPUTEIBHO
menee 70 MeHee 7 2 HEYJOBJIETBOPUTEIHHO

- IJI1 TECTOB, COCTOAMIUX U3 Pa3HOYPOBHEBBIX 110 CJIIOXKHOCTHU BOIIPOCOB

[TporneHT KonnyectBo KavecTBeHHast OIleHKa WHAMBHTyaTbHBIX
pe3yIbTaTUBHOCTHU 0asioB 3a 00pa30BaTeNbHBIX JOCTHKCHUN




(IpaBHITEHBIX MIPaBUJIHLHBIC OTBETHI .
0amn (oT™MeTKa) BepOaIbHBINA aHAJIOT
OTBETOB)
90-100 9-10 5 OTIINYHO
80-89 8 4 XOpOIIIO
70-79 7 3 YIOBJIETBOPUTEIIHHO
menee 70 MeHee 7 2 HEYJIOBJIETBOPUTEIIEHO

Kpurtepun oueHKH BbINOJTHEHUS MPAKTHYECKUX PadoT

1. 3agaHue cuMTaeTcs BBINOJIHEHHBIM O€3YMpPEeyHO, €CIU Pe3yNbTaT MPAKTUYECKOW padoThI
[IOJIyYE€H IPY IIPABUIIBHOM XO/I€ PELEHUS 3aJaHusl U aKKypaTHOM BBIIIOJIHEHHH.

2. 3aaHue CUUTACTCS] HEBBITIOJIHEHHBIM, €CJTH 00YYarOIIUNCs HE IPUCTYIUII K €r0 BHIITOJIHEHUIO
WIN JOMYCTHJI B HEM HOTPEIIHOCTb, CYUTAIONIYIOCS, B COOTBETCTBHH C IIEIbIO paOOTHI, OIINOKOM.

B xone orieHrBaHUS BBIMOJIHEHUS MPAKTUYECKUX M MHIWBUIYaIbHBIX 3aJJaHUI HCIOIb3YeTCs
natudauibHas cucrema oneHok. [lomoxutenbHas oueHka («3», «4», «5») BbICTaBIAETCS, KOTrAa
oOyJaromuiicst mokas3ai BiaJIeHue OCHOBHBIM YMEHHUSMHU B paMKax BBIIIOJIHEHUS IPAKTUYECKOM paboThI
WIM UHIUBUAYAIBHOIO 3a/JaHUS:

1. «OTAMYHOY» BBICTABIAETCS MIPHU COOIIOICHUH CIEAYIOUINX YCIOBHIA:

— 00yyJaroImuiics caMOCTOSTENILHO BBIIIOJIHUI BCE 3TAIIbI PEIICHU 33]1a4 B paMKaX BbIIOJIHEHUS
MPAKTUYECKUX Y MHIUBUIYaTbHBIX 3aJaHMUIA;

— paboTa BBINIOJIHEHA TIOJHOCTHIO M TIOJNYYEH BEPHBIM OTBET WIM HHOE Tpedyemoe
IIpeJICTaBICHHUE PE3yIbTaTa paboOThI.

2. «Xopol1110» BBICTABISAETCS MpU COOTIOACHUH CISIYIOIINX YCIOBHIA:

— paboTa BBINIOJHEHA MOJHOCTHIO, HO IPH BBHIMOJIHEHUH OOHAPYXUJIOCh HEIOCTATOYHOE
BJIQJICHUE HaBbIKaMH pabOThl ¢ MHCTpyMEHTapueM (00opyaoBaHME, NPUOOpPHl U T.I.) B paMKax
MOCTaBJICHHOM 3a71a4H;

— MPaBWJIBHO BHITIOJIHEHA 00JIbIIIast 4acTh PabOTHI (CBbIIIE 85 %);

— paboTa BBINOJIHEHA MOJIHOCTbIO, HO HCIOJb30BaHbl HAaMMEHEE OINTUMAJIbHbIE MOIXOIbI K
PELICHHUIO NTOCTaBJIEHHOM 3a/1a4H.

3. «Y 10BIETBOPUTENLHOY» BBICTABISAETCS TP COOTIOIEHUH CIIETYIOLINX YCIOBUIA:

— paboTa BBINOJHEHA HE IMOJIHOCTHIO, JOMYIIEHO Oosee TpEX OMMOOK, HO oO0ydarommiics
BJIaZICET OCHOBHBIMH HaBBIKAMH pabOTHl ¢ WHCTpYMEHTapueM (00opyaoBaHHE, MPUOOPHI U T.II.),
TpeOyeMbIM JIJIs pelIeHUs OCTABICHHOM 3a/1a4H.

4. «HeynoBrneTBOpUTEIHHOY» BBICTABISIETCS IIPU COOJIIOIEHUU CIIEAYIOIIUX YCIOBUI

— JIONYLIEHbl CYIIECTBEHHbIE OMIMOKM, TMOKa3aBIlMe, YTO OOydarouuiics He Biajeer
00s13aTeNbHBIMH 3HAHUSMHU, YMEHUSMHU U HaBbikamu padoThl Ha 1K unu 3HaunTenpHas 4yacTh pabOThI
BBITNIOJTHEHA HE CAMOCTOSITENIBHO.

Kputepun onieHkH B X0 3K3aMeHa

DK3aMeH TPOBOJUTCS B MUCbMEHHOU dopme. buner BkiaroyaeT B cebs 5 3amaHuii, KOTOPBIE
OCHOBaHbl Ha MaTepuajie Mo BCEM pa3ieliaM M TeMaM JIUCHUILIMHBI. Bpemsi BBIOIHEHUS 3aJaHHM
6uera -120 MUHYT.

B ocHoBe omeHKM TpH clade SK3aMeHa JIeKHUT MaThlamibHas cucrema (5 «oTau4HO», 4
«XOpOILO», 3 «yJOBIETBOPUTEIBHOY, 2 «HEYIOBIETBOPUTEIILHOY).

1. OTBeT OlLIEHMBAETCS HA «OTIMYHOY, €CIIH 00yUarOUIUIiCs HCUEPIIBIBAIOLIE, [T0CIIEJOBATEIBHO,
IPaMOTHO Y JIOTMYECKH CTPOMHO U3JaraeT Marepuall, CBOOOJHO CHpPAaBISETCS C pELICHUEM
MPaKTUYECKHX 3aJ1a4, HE JIOMyCKaeT OMmMrOOK BO BCEX 5 BOMpocax OuieTa.

2. OTBeT OLIEHUBACTCS HAa «XOPOLIO», €CIU OO0YyYaroUuiics TBEPAO 3HACT MPOrPaMMHBIH
MaTepHual, He [JOINyCKaeT CYIIECTBEHHBIX HETOYHOCTEH IpH OTBETaX, CIpPABISAETCS C PEIIEHUEM
NPaKTUYECKHX 3a/1a4, He OMyCcKaeT omrOoK B 4 Borpocax Ouiera.

3. OtBer oLEHUBAETCA Ha «YIOBICTBOPUTENBHO», €CIM OOy4YaIOUIMHCA OCBOMJI TOJBKO
OCHOBHOI1 MaTepuaj, OJIHaKO HE 3HAeT OTAEIbHBIX JETaJIel, TOMYCKaeT HETOUHOCTH U HEKOPPEKTHbIE
(GopMyIHPOBKH, HapyIIaeT MOCIEJ0BATEIBHOCTh B U3JI0KEHUH MaTepuaa, UCTIbITHIBACT 3aTPyIHEHUS




MIPH BBITIOJTHEHUH MPAKTUYSCKUX 3a/IaHUI U 1aeT MPaBUIIbHBIC OTBETHI TOJIBKO Ha 3 BOIpoca OuieTa.

4. OTBeT OLIECHUBACTCS Ha «HEYIO0BJIETBOPUTEIILHOY, €CITU 00YUAIOIIUIICS HE pAaCKPBLII OCHOBHOE
CoJIep’KaHue MaTepHaa, TOMYCKaeT CYIIeCTBEHHBIC OMNOKH, ¢ OOJNBIIUMU 3aTPyTHEHUSMU BBITIOJTHSET
MPAKTUYECKHE 3a/IaHus U J1aeT MpaBUJIbHbIE OTBETHI HE OoJiee ueM Ha 2 Bompoca Ouiera.

4. BAHK KOMIIETEHTHOCTHO-OLHEHOYHbBIX MATEPUAJIOB /LUIS1 OHEHKU
YCBOEHHS YYEBHOM JUCIHUIIINHBI
4.1 Texkymmii KOHTPOJIb
4.1.1 TECTOBBIE 3AJJAHU A

Pa3zgen 1 [Ipon3BoaACTBO YePHBIX U IIBETHBIX METAJLJIOB
Tema 1.1 IIpou3BoaCTBO YyryHa
1.1.1. Llens JOMEHHOTO MPOU3BOACTBA COCTOUT B MOJTYYEHUU B JOMEHHBIX II€4ax
Buvibepume ooun npasunvhwiii omeem.
1. cranmu 2. 4yryHa 3. ¢mroca 4. amroMuHUs 5. Meau
1.1.2. B xadyecTBe TOIUIMBA B IOMEHHOM ITPOLIECCE UCTIONB3YIOT KOKC.
3anuwume xumuueckyro peakyuro 20penuss monausa. Yrascume, Kako8a MaKCUMaibHas memnepamypa
8 OOMEHHOU ne4u npu 20peHuL Monaiued.
1.1.3. Ilpu npou3BOACTBE YyTryHa MPOUCXOAUT BOCCTAHOBIICHUS XKelle3a U3 PY/IbL.
3anuwume 6 obwem gude OaHHYI0 XUMUUECKYIO PeaKyuio.
1.1.4. HayrnepoxxuBanue — 310 ...
Buvibepume ooun npasunvhusiii omseem.
1. HACBILIIEHHE JKene3a YrIIepoJoM 2. HachIIlIEHUE YTIepoa >Keae30M
3. HachILIEHHE KOKCA YIIEpOaAOM 4. naceleHue Qiroca yriaepoaom
1.1.5. Conepskanue yrinepoaa B uyryse (%)?
Buvibepume ooun npasunvhusiii omseem.
1.1,5% 2.4,3% 3.2,14% 4.0,3% 5. 3,4%
1.1.6. UYto, U3 MepeYNCICHHOTO HIKE, OTHOCUTCS K BPEIHBIM ITPUMECSM B UyTryHe?
Buvibepume Heckonbko npasuibHbix 0meemos.
1. Fe 2.C 3. Mn 4. P 5. Si 6.S
1.1.7. B xakoif 4yacTu JOMEHHOM Me4H MOAIePKUBAETCS camasi BICOKasi Temmeparypa?
Buvibepume ooun npasunvusiii omseem.
1. KonourHuK 2. TOpH 3. 3anne4nKu 4. maxra 5. pacnap
1.1.8. Kak Ha3pIBaeTcsl 4acTh IOMEHHOW I€YH, W3 KOTOPOH MO CIEMUATBLHBIM OTBEPCTHSM - JIETKaM
BBITPYXKAIOT KUJIKHIA 9yTyH?
3anuwume omeem.
1.1.9. Ilpu BbIMIIaBKe yyryHa MOOOYHBIM MPOAYKTOM SIBJISIETCS HUIAaK. [ e OH HaXOAUT MpUMEHEeHHe?
3anuwume omeem.
1.1.10. IlepenenbHblii 4yryH, MpelHAa3HAYEHHBIA IS TIEpefeNna B CTalb, COCTABISET OT OOIIEro
KOJTMYECTBA YyT'yHa %.
Buvibepume ooun npasunvHwili omeem.

1.75 2.50 3.90 4.99 5.20
Kpurepun oneHuBanus
[Ipouent KomnuectBo KayecTBeHHas1 OLlEHKA MHIUBUYAIbHBIX
pPE3yIbTAaTUBHOCTH | MpPaBUIbHBIX OTBETOB 00pa3oBaTeNbHBIX JOCTHKEHUN
(MpaBHTBHEIX 6am1 (oTMeTKa) BepOaIbHBINA aHAJIOT
OTBETOB)
90-100 9-10 5 OTIINIHO
80-89 8 4 XOPOIIIO
70-79 7 3 YJIOBJIETBOPUTEIBHO
menee 70 MeHee 7 2 HEYJOBJIETBOPUTEIHHO
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Tema 1.2 IIpon3BoaCTBO CTATH
1.2.1. Conepskanue yriepoja B CTajid He OoJiee
Buvibepume ooun npasunvhwiii omsem.
1.1,5% 2.4,3% 3.2,14% 4.0,3% 5. 3,4%
1.2.2. Ha kakom 3Tane npou3BOJICTBA CTAJIM TPOUCXOAUT €€ pacKHUcCiieHue?
Buvibepume oourn npasunvhwsiii omseem.
1. Ha nmepBoM 2. Ha BTOPOM 3. Ha TpeTbeM 4. Ha 4eTBEPTOM
1.2.3. B 3aBUCHMOCTH OT CTEIMIEHU PACKHUCICHUS BBIILIABISIOT CIEAYIONINE BUIbI CTAIIH:
Buvibepume HecKOIbKO NPABUNILHBIX OMBEMO8.
1. kunsanme 2. MOJIYyCITIOKOMHBIE 3. He CIOKOWHEBIE 4. cnOKOWHEBIE
5. HE KUIISIIIe 6. HaCBIIICHHBIC 7. HEHACBIIEHHbIE
1.2.4. O6bscHUTE, YTO Takoe AU (Py3MOHHOE pacKUCIICHHUE.
3anuwume omeem.
1.2.5. B mporiecce BBITUIABKY CTalId BTOPOU 3Tal SIBJISETCS OCHOBHBIM.
3anunume ypagnenue XuMuyeckou peakyuu, Komopas oCcyujeCmeisiemcs Ha Smom Smane.
1.2.6. Ilpm mpoM3BOACTBE CTalM NPUMEHSIOT KHUCIOPOJHO-KOHBEPTEpHBIM crocod. Kakumu
[IpeuMyIeCTBAMU OH 00Jiaaer?
Buvibepume Heckonbko npasuibHbix 0meemos.
1 BBICOKas MPOM3BOANTEIHLHOCTD arapara,
2. moJIy4eHue JISTUPOBAHHOM CTaIl BHICOKOTO KauecTBa,
3. aBTOMaTu3aIus mpoiecca,
4. OTHOCUTENILHO HU3Kasl Ce0eCTOMMOCTh IPOAYKTa
1.2.7. YTo OTHOCHUTCS K JISTHPYIOIIMM J0OaBKaM CTa?
Buvibepume Heckonbko npasuibHbix 0meemos.
1. xpom 2. CBHHEI] 3. Maprasert 4. HUKEIb 5. MonuOaeH
1.2.8. OgHUM U3 UCXOIHBIX MaTepUaIOB MPHU MPOU3BOJCTBE CTANU ABIsETCS cKkpan. YTo Takoe ckpan?
3anuwume omeem.
1.2.9. UyryH mepenenbiBaeTCsl B CTalb B PA3NUYHBIX MO MPUHIUNY ACUCTBUS METAILTYyPrHUYECKHUX
arperarax. B kakux arperatax B HacTosIlee BpeMs MoyIydaroT okosio 60% Bceit cramu?
Buvibepume ooun npasunvHwili omeem.
1. MapTEeHOBCKHX TIeUax 2. KHCIIOPOJHBIX KOHBEPTEpax
3. AYTOBBIX AIEKTPUUYECKUX MeUYax 4. UHIYKIIMOHHBIX AJIEKTPUYECKHUX TMeYax.
1.2.10. Kak Ha3pIBaeTCs CTajdb, KOTOpas COACPKUT J0OABKH, yIydIlIaloImue e€ CBoucTBa?
Buvibepume ooun npasunvHwili omeem.

1. yrnepoaucras 2. nerupoBaHHas 3. HeTerupoBaHHAs
Kpurepun oneHuBanus
[Ipouent KomnuectBo KayecTBeHHas OlleHKA WHIUBUYAIbHBIX
pE3yJIbTaTUBHOCTH | IPABHIBHBIX OTBETOB 00pa30BaTeNbHBIX TOCTH)KEHUHN
(MpaBUIIBHBIX .
OTBETOR) Oa (0OTMETKA) BepOATBHBIN aHAJIOT
90-100 9-10 5 OTIINIHO
80-89 8 4 XOpOIIIO
70-79 7 3 YIIOBJIETBOPUTEIBHO
MeHnee 70 MeHee 7 2 HEY/I0BJIETBOPUTEIBHO

Pa3nen 3. HemeTtamn4yeckue MaTepuasibl

Tema 3.1. /IpeBecHble U pe3UHOBbIe MaTepHaJibl. CHHTeTHYeCKHE MaTepUaJbl. JIakokpacoyHbie
U BSLKYIIHE MAaTepPUaJibl

Buibepume ooun npasunvhusiii omseem.

3.1.1. Yto Takoe pe3nna?

1. maTtepuanbl Ha OCHOBE IIOJUMEPOB, CIIOCOOHBIE IO/ BIUSHUEM HarpeBaHus U JIaBJICHUS




(bopMUPOBATHCS B U3 ICITHS

2. IPOIYKT XUMUYECKOIO MTPEBPALICHHS KAyYyKOB

3. IPOAYKT MOJIMMEPU3ALIMU ITUIICHA

4. NIPOJIYKT MOJIUKOH/ICHCAIIUH POIHIICHA

3.1.2. Kak Ha3bpIBaeTCsi BEWIECTBO aMOP(PHOrO CTPOCHHUS, TOJIy4aeMo€ IMpPH OCTHIBAaHUH
HEMETAJUIMYECKOro pacrjiaBa’?

1. cTekno

2. KepaMHKa

3. MONMUATUIICH

4. mmoH

3.1.3. Kak Ha3pIBalOTCSI MaTepuaybl, IOJy4acMble IPECCOBAHUEM CMECH U3 KEPAMUYECKUX H
METAJJIMYECKUX MOPOILKOB C MOCIEAYIOIINM ClIeKaHHueM?

1. nopomku

. CICYEHHBIE CILIABBI

. KEpMETBI

. BOJIOKHA

.1.4. 13 yero cocToAT KOMIO3UI[MOHHbIE MaTEPHAIIbI?

. U3 TJIMH U IPYTUX MUHEPaIoB

. U3 TIOJTUMEPOB

. U3 XUMHYECKH Pa3HOPOJIHBIX MaTEPHUAJIOB

. U3 IPEBECUHBI

3.1.5. Kakoii HeqocTaTOK UMEET ITOJIUITUIIEH?

1. HEBBICOKASI TETUIOCTOMKOCTh

2 HEBBICOKAs BOJIOCTOHKOCTh

3. Ta30HEMPOHUIIAEMOCTD

4. >1aCTUYHOCTD

3.1.6. Kak Ha3pIBaeTcs MaTepuaj, KOTOPbIA IpeICTaBiIseT COOOW TOHKHE JIHUCThI JIPEBECHHBI,
MOJTy4YeHHBIE TP CTPOTaHUH Opyca MonepéK BOJTOKOH?

1. npeBecHBII TIaCTUK

2. IpeBECHO-CTPpY>KEUHasl TLTUTA

3. CTpOTaHHBIN ITOH

4. hanepa

3.1.7. OHa ObIBaeT HAMOJHEHHAS U HEHATIOJTHEHHAs?

1. mmactmacca

2. pe3uHa

3. KepaMmHKa

4. npeBecuHa

3.1.8. Kak Ha3piBaeTcs MarepHall, KOTOPBIM MONYYarOT MYTEM CIEKaHUS Pa3HBIX OKCHUIOB U
HEOPraHWYECKUX COCTMHEHU?

1. crekiio

2. mmactMacca

3. KepaMmHKa

4. npeBecuHa

3.1.9. Kakoro XxuMH4eckoro sieMeHTa B 300HUTE COJEPKUTCS 3HAUUTETHHO OOJbINe, YeM B CHIPOH
pe3une?

1. a3or

2. cepa

3. yraepon

4. docdop

3.1.10. Kak Ha3bIBaeTCsI CBOWCTBO PE3WHBI, COXPAHATh YacTh AepopMaluil Mocjie MpeKparieHHs
BHEIIHUX BO3IECHCTBUNA?

1. mIacTUYHOCTD

A WD~ WA WD
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2. 3JIACTUYHOCTD

3. yIpyroctb
4. TBEpIOCTH

Kpurtepuu oneHnBanus

[Ipouent KoanuectBo KauecTBeHHast OLlEHKA MHIMBUYaIbHBIX
pPEe3yJIbTaTUBHOCTU | MPAaBWJIBHBIX OTBETOB 00pa30BaTeNbHbIX JOCTHKEHUN
(mpaBUIIBHBIX .
OTBETOB) Oat (OTMETKa) BepOAIbHBIN aHAJIOT
90-100 9-10 5 OTIUYHO
80-89 8 4 XOPOIIIO
70-79 7 3 YIOBJIETBOPUTEIHHO
Mmenee 70 MeHee 7 2 HEYJIOBJIETBOPUTEIHHO

4.1.2 ®POHTAJIbHBII (YCTHBII) OITPOC
Pa3zgen 1 [Ipon3BoaACTBO YePHBIX U IIBETHHIX METAJJIOB
Tema 1.3 IIpon3BoacTBO MeIU U AJTIOMUHUSA
1. HazoBUTE OCHOBHBIE MEIHBIE PY/Ibl, KOTOPBIE UCIIONB3YIOT JIsI TOTYYESHUS] METH.
2. Kakue cymecTByIoT criocoObl o0oramnieHust py’?
3. Yro Takoe daoramus?
4. IlepeuncianTe OCHOBHBIE 3TaIlbl [TOJIYYE€HUS YEPHOBOU MEH.
5. IlepeuncnuTe OCHOBHBIE CIIOCOOBI pa)MHUPOBAHUS YEPHOBOW MeIU U OOBSICHUTE B UEM CYTh JAHHBIX
IIPOLIECCOB.
6. Ha xakom 3Tarie B mponecce Mpou3BOACTBAa MEIM NONIydaroT mTeH? W 9ro Takoe mreitH?
7.. Ilo kakoMy KpUTEPUIO LIBETHBIE METAJIJIBI [TOIPA3/EIIAIOT Ha JIETKUE U TSHKENbIE?
8 Kakoif crioco0 J1eHUT B OCHOBE MOJYyYSHHSI aTFOMUHUSA?
9. Hanummre ypaBHEHUS! XUMHUECKUX ITPOLIECCOB, KOTOPBIE MPOTEKAIOT Ha AJIEKTPOAAX MPH NOTyUYEHUH
QIFOMHUHMUS NIPU 3JIEKTPOIN3€ U3 TIINHO3EMA.
10. Kak ocymiectBisieTcss papuHUpOBaHHE aTIOMUHUSA?
Kpurepun oneHnBaHus:
— IOJTHOTAa U MPaBUIILHOCTh OTBETA;
— CTENIEHb OCO3HAHHOCTH, TIOHNMAHUs MaTepHaa;
— SI3bIKOBOE 0(OPMIIEHHE OTBETA.
Pasnen 2. OCHOBBI MeTA/LTIOBEICHUS U TEPMUYECKOi 00padoTKu
Tema 2.1. OCHOBBI TEOPHUH CILJIABOB
. Uro takoe crutaB? kommoHente? ¢aza? cucrema?
. [lepeuncnure OCHOBHBIE TUIIBI CIIJIABOB.
. Uro Takoe cruiaB B BUJIe MEXaHUYECKOU cMecu?
. Urto Takoe cruiaB B BUJI€ TBEPJIOTO pacTBopa’?
. Uro Takoe cruiaB B BUJI€ XMMHUYECKOTO COEANHEHN?
[IpuHIMI TOCTPOEHUSI JUAarpaMMbl COCTOSIHUS CIJIABOB U3 JIBYX KOMIIOHEHTOB.
. JIuaus nukBuayc.
. JIuaus conumyc.
Kpurepun oneHnBaHus:
— MIOJTHOTA U MPAaBUIILHOCTh OTBETA;
— CTENEHb OCO3HAHHOCTH, TIOHUMAaHUs MaTepHaa;
— s13BIKOBOE 0()OPMIICHHE OTBETA.
Tema 2.6. AnTH(puKIHOHHBIEe MaTepuaJbl. TBepabie cniiaBbl. MeTanio- u
MHHepajJoKepaMuiyecKue u3ieusl.
1. Yto Ha3bIBaIOT aHTU(PUKIIMOHHBIMHI MaTepUaliaMu?
2. TpeOGoBanusi, MpeaAbABIsAEMbIe K aHTU(DPUKLIHOHHBIM MaTepUaIaM.




3.Yto Takoe 6a06uTHI?

4. YTo TaKoe MOIIIMITHUKOBBIEC OPOH3bI?

5. Uto Takoe aHTU(PUKIMOHHBIE YyT'YHBI?

6. Kakue crinaBbl Ha3bIBalOT TBEPIBIMU?

7. Kmaccugukarnus TBEpIbIX CIIJIAaBOB.

8. Meramiokepamuueckre TBEpAbIE CILIABbl, X Ki1accudukarius.
9. Mapku TBepAbIX CIIJIaBOB 10 TOCYJaPCTBEHHOMY CTaHAAPTY.
10. [IpumeHeHne TBEPABIX CILIABOB.

Kpurepuu oneHuBanus:

— IIOJIHOTA ¥ IPABUJIBHOCTh OTBETA;

— CTENEHb OCO3HAHHOCTH, IOHUMAHUs MaTepuaa;

— S13bIKOBOE 0(OPMIICHHE OTBETA.

Tema 2.8. Xumnko-repmuyeckasi 00padboTka crajim.
1. HazHaueHre XuMHUKO-TepMHUYECKON 00pabOTKHU CTalH.
2. Buabl XuMHUKO-TEpMUYECKON 00pabOTKH CTaIIU.

3. Yto Takoe nemeHTausg’?

4. Yto Takoe a3oTHpoBaHuEe?

5. Uto Takoe nuaHupoBaHue?

6. Uto takoe nudPpy3rnoHHAsT METAIUTH3AIUS CTATU U7

7. Jlns 4ero NpUMEHSIIOTCS IaHHbIe BUJIbI 00paOboTKH?.
Kpurepuu oneHuBaHus:

— IIOJIHOTA U IPABUJIBHOCTh OTBETA;

— CTENEeHb OCO3HAHHOCTH, IOHUMAaHUsI MaTepHuaa;

— SI3bIKOBOE 0(OPMIICHHE OTBETA.

Pa3nen 4. MeToabl 00padoTKH MaTepUAaJIOB.

Tema 4.1. JIuteiinoe NPOU3BOACTBO.

1. Mogaenu, nx Ha3HaY€HUE, KOHCTPYKLUSA U U3TOTOBIICHHE.
2. ®OpPMOBOYHBIE U CTEPKHEBBIE CMECH.

3. Pyunas ¢popMoBKa.

4. JINTHUKOBAs CUCTEMA: BBINAPbI, MPUOBLIN, TUTATEIH.
5. IlpucniocoGnenust 1ist pa3auBKUA MeTaa.

6. LlenTpobexHOE TUTHE.

Kpurepun oneHnuBaHus:

— IIOJIHOTA U MIPaBUJIIbHOCTH OTBETA;

— CTENEeHb OCO3HAHHOCTH, TOHUMAaHUs MaTepuaa;

— SI3BIKOBOE O(OPMIICHHE OTBETA.

Tema 4.3. O0paboTka MeTa/LIOB pe3aHreM. MeTa/iopeKylue CTAHKH
1. ITonsiTHe O pexuMe pe3aHusl.

2. Ilpomnecc pe3anus 1 00pa30BaHUS CTPYKKH.

3. JIBmxeHue pabounx OpraHoB CTaHKa: OCHOBHBIE U BCIIOMOTaTebHbIE.
4. Knaccudukarus Metamioo0padaThIBarOINX CTAHKOB.
5. TokapHble CTaHKH U UX XapaKTEPUCTHUKH.

6. CBepiIIbHBIC CTAHKH U HX XapaKTEPHCTUKH.

7. PacTOUYHBIE CTAaHKU U UX XaPaKTEPUCTUKH.
8.Dpe3epHble CTAHKU U UX XapaKTEPUCTUKH.

9. CrporasbHble CTaHKHM U UX XapaKTEPUCTUKU.

10. IlInudoBanbHbIe CTAHKU U UX XapaKTEPUCTUKH.

11. XapakrepucTuku abpa3suBHBIX MaTEpHAIIOB.
Kpurepuu orienuBanus:

— IIOJIHOTA U MPAaBUJILHOCTH OTBETA;

— CTENEeHb OCO3HAHHOCTH, IOHUMAHHS MaTEpUANIa;

— SI3BIKOBOE O(OPMIICHHE OTBETA.
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Tema 4.4. Crioco0bl cBapKH IUVIABJIEHHEM U 1aBJIeHHEM
. CBapka pyuHasi 3JIeKTpOIyroBasi.

. CBapka aBToMaTndeckas moJi ciioeM ¢uiroca.

. CBapka B cpejie 3alllUTHBIX Ta30B.

. CBapka razosas.

. CBapka 3J1eKTpOILIaKOBasl.

. CBapka 3J1eKTpOKOHTaKTHasl.

. 'a3p1 1 00OpynOBaHUE AJIS Ta30BOM CBapKH.
Kpurepuu oneHuBanus:

— HOJTHOTA U MPaBUIILHOCTh OTBETA;

— CTeNeHb OCO3HAHHOCTH, IOHUMAHMS MaTepuana;
— SI3bIKOBOE 0(OPMIICHHE OTBETA.

NN AW

4.1.3 IIPAKTUYECKASA PABOTA

Kpurepun onieHk# BbINOJHEHHUS NPAKTHYECKUX PadoT

1. 3ajmanue cuuTaeTcs BBIIOJHEHHBIM O€3YNPEYHO, €CIU Pe3yibTaT MPaKTHUYECKOW paboThI
[OJIyY€H MPU IPABHIIBHOM XO/I€ PELIEHUS 3aJaHusl U aKKypaTHOM BBIIIOJIHEHHH.

2.3aaHue CUNTAeTCs HEBBIIIOJIHEHHBIM, €CJIM 00yYaroL1iics He MPUCTYIUII K €0 BBIIIOJHEHUIO
WJIM JIOTTYCTHJI B HEM MOIPEUIHOCTh, CUUTAIOUIYIOCS, B COOTBETCTBUU C LIE€IbI0 Pa0OTHI, OLTMOKOM.

B xozne oneHMBaHUs BBINOJIHEHUS MPAKTUUECKUX U MHAWBUAYAIBHBIX 33JaHUN UCIOJIb3YyeTCs
natudauibHas cucrema oleHOK. [lonoxutenbHas oueHka («3», «4», «5») BbICTaBIsAETCA, KOT/a
oOyyaroImuiics oka3ai BiIaJJeHue OCHOBHBIM YMEHUSAMH B PAMKaXx BBIINOJIHEHUS IPAKTUYECKON paboThI
WIM UHIUBUAYAIBHOIO 3aJJaHUs:

1. «OTIMYHOY BBICTABIIAETCS NPU COOIIOACHUH CIEAYIOIUX YCIOBUMI:

— 00yyJaromuiics caMOCTOSTENIbHO BBIIIOJIHUII BCE 3TAIIbI PEIIEHU 3a]]a4 B paMKaX BBINOJTHEHUS
NPaKTUYECKUX W WHAWBUIYAITBHBIX 33/1aHUH;

— paboTa BBINOJHEHAa TOJHOCTbIO M TOJYYEH BEpHBIH OTBET WIM HHOe TpedyeMoe
IpeJICTaBICHHUE Pe3yIbTaTa paboThI.

2. «X0po1110» BBICTABIISAETCS MPH COOTIOAECHUH CIETYIOIUX YCIOBHIA:

— paboTa BBINOJIHEHA IOJHOCTHIO, HO TIPU BBINOJHEHUM OOHAPYKUJIOCh HEAOCTATOYHOE
BJIaJICHUE HaBbIKaMH pabOThl ¢ MHCTpyMEHTapueMm (00opyaoBaHME, NPUOOpPHI U T.M.) B paMKax
IIOCTaBJIEHHOW 3a/1a4y;

— MPaBWJIBHO BHITIOJIHEHA 00JIbIIIast 4acTh PabOTHI (CBbIMIE 85 %);

— paboTa BBINOJIHEHA MOJIHOCTbIO, HO HCIOJb30BaHbl HAaUMEHEE ONTUMAJIbHbIE MOIXOABI K
PELICHUIO NTOCTaBJICHHOM 3a/1a4H.

3. «Y 10BIETBOPUTENHEHOY» BBICTABISAETCS MIPHU COOTIOIEHUH CIIETYIONINX YCIOBUI:

— paboTa BBHINIOJHEHA HE MOJHOCTHIO, JOMYLIEHO Oosiee TpEX OIMOOK, HO OO0ydaroImuics
BJIaJIeET OCHOBHBIMU HaBBIKaMU pabOThl C WMHCTpyMeHTapueMm (oOopynoBaHue, MpuOOpbl U T.II.),
TpeOyeMBbIM JJIs pelIeHuUs IOCTABICHHOM 3a/1a4H.

4. «HeynoBieTBOpUTEIHHOY BBICTABISETCS IPU COOIIOICHUN CIEIYIOIINX YCIOBUMA:

— JIONYIIEHbl CYIIECTBEHHbIE OMIMOKM, TMOKa3aBIIMe, YTO OOydarouuiics He Biajeer
00s13aTeIbHBIMU 3HAHUSAMH, YMEHUSAMHU U HaBbIkaMH paboThl Ha [IK mim 3HaunTensHas 4acth paboThI
BBITNIOJTHEHA HE CAMOCTOSITENIBHO.

Pasnen 2. OcCHOBBI MeTa/LTIOBEIeHUS H TEPMUYECKOi 00padoTKu

Tema 2.2. ®a30Bble U CTPYKTYPHBIE COCTABJISIOIIME 5KeJIe30yIJIePOAUCTHIX CIJIABOB
Ilpakmuueckoe 3anamue Ne 1: Ilocmpoenue Kpuevix 0xXnaxicoeHus jicene3oy2iepooucmslx cniagos
C PA3IUYHBIM COOEPIHCAHUEM Y21€PO0d C UCNOIb306AHUEM NPABUNA ha3.

JlnarpaMma COCTOSIHUSI NOKa3bIBAE€T YCTOMUYMBBIE COCTOSIHUSA, T.€. COCTOSIHUS, KOTOPBIE IPU
JAHHBIX YCIOBUAX 00Jalal0T MUHMMYMOM CBOOOAHOHM 3Hepruu. ITosromy nmarpamma cocTOsIHHSA
MOYKET TaK)X€ Ha3bIBaThCS TUArpaMMOM paBHOBECHs, TaK KaK OHA IMOKa3bIBAET, KAKHE NPU JaHHBIX
YCIOBHSAX CYLIECTBYIOT PaBHOBECHbIE (ha3bl. B COOTBETCTBHM € 3TUM M WU3MEHEHMsI B COCTOSIHMH,
KOTOpBIE OTPaKE€Hbl Ha JUArpaMMme, OTHOCATCS K PABHOBECHBIM YCJIOBHSM, T.€. IIPU OTCYTCTBUU



neperpesa Uiy nepeoxiaxaeHus. OQHaKo paBHOBECHBIE IPEBPAIECHUS B IEHCTBUTEIBHOCTH HE MOTYT
COBEpILIATHCS, MOITOMY JAUMarpaMMma COCTOSIHUS HpPEJCTaBIseT coOOi TeopeTHyecKuil ciydaid, a B
IIPAKTUKE MCIIONB3YETCs JJIsl pacCMOTPEHMS IPEBpAILlEHUN MPU MaJIbIX CKOPOCTSX HarpeBa WU
OXJIAKICHUS.
N3YUEHUE IMATPAMMEBI COCTOAHMA XEJIE3OVYIJIEPOAUCTBIX CITNTABOB
XapakTepHUCTUKA U ONIPEAEICHUE JIMHUHI IUarpaMMbl COCTOSHUSA:
ABC/I — nuHus TMKBUYC HA4YaJI0 IEPBUYHON KPUCTAIUIU3ALINY;
AHIECF - nunus conuayc - OKOHYaHUE NEPBUYHON KPUCTATUIN3AINY;
GSE - Hayano BTOpUYHON KpUCTATU3AIMH (TIEPEKPUCTAIIH3AINN );
PSK - oxoHuaHHe BTOPUYHON KpHUCTAIM3aLMU Ul CTaled U NEepeKpUCTAIM3ALMU Ul YYT'YHOB,
ABTEKTOM/IHASI TOPU3OHTAJIb;
HIB — meputexkTrueckas TOpU30HTAb;
ECF- sBrekTrnyeckas rOpH30HTAIb;
HJB— neputekTHueckasi ropu30HTAIIb;
SE— uHUS pacTBOPUMOCTH YIIIEpo/Ia B Y-XKele3e;
PQ— JiuHMs pacTBOPUMOCTH YIJIEpO/ia B O-XkKeJie3e.
XapakTepuCcTUKA U ONPEIEICHUE OCHOBHBIX TOUEK JIUAarpaMMbl COCTOSHUS:
1 — Temnepatypa mnasnenus nementura (1600 0C);
A— temnieparypa masnenus yuctoro xeinesa (1539 00C);
E—xapakTepusyeT mpenes pacTBOPUMOCTH YIJIEPOJa B ayCTEHHUTE U pa3feiisdeT JuarpamMmy Ha CTalu
(;eBee Touku E) u uyrynsl (mpasee Touku E);
S — 3BTEeKTOM/IHAs TOYKAa OOPa30BaHMUS MEXaHWYECKOH cMecH (eppuTa MU BTOPHUUYHOIO LIEMEHTHUTA -
NEepJINTa;
C — »BTeKkTHUECKasi TOYKa 00pa30BaHUs MEXaHHMYECKOW CMECH ayCTEHHWTa U NEPBUYHOTO IIEMEHTHUTA
(;mlenebypuTa) U3 pacriaBa;
| — mepuTekTHYECKas TOUKa 00pa30BaHMsI TBEPJOTO PACTBOpA ayCTEHUTA U3 (DeppUTa U KUIKOCTH;
G — remnepaTypa nepexoja o-xenesa B y-Kene3o;
N — Temneparypa nepexoja y-xeiesa B 0-Kenes3o.
I[NOCTPOEHME KPUBBIX OXJIAXKIAEHNA 1 HATPEBA XEJIE3OYTJIEPOJJUCTBIX
CIUTABOB C ITPUMEHEHHWEM ITPABUJIA ®A3 I'MBBECA

Ha numarpamme kene3o-yrjiepoa MBICIEHHO TPOBOJWUTCS BEpTUKaJIbHAs JUHUS, |
OTIpeNIeNAI0TCS TEMIIEPATYPBI CTPYKTYPHBIX U (pa30BbIX MPEBpAILICHHH.

Jlj1 mocTpoeHust KpUBOM OXJIaXk/IEHUs KaKOTro-IM00 CIUIaBa HYXHO OINPENETUTh SBISETCS JU
3Ta TeMIlepaTypa Temreparypoil gasoBoro npespaiieHus. CienoBaTeabHO, IS KaXI0W TeMIepaTypsl
HY)KHO TIOCUMTATh YHUCIIO CTereHer cBo0o/1wI i. Ecnu i = 0, To 3Ta TeMneparypa sSBIseTcs TeMIepaTypoit
¢da3zoBoro mpeBpalleHUs W Ha KPUBOM OXJAXICHUS NpPU ATOM TeMIiepaType CileayeT pucoBarthb
TOPU30HTANIbHOE IJ1aTO. JJIMHA MIaTO 3aBUCHUT OT MAcChl CIUJIaBa M OT KOHILIEHTpaluu yriaepoaa. Ecnu i
# 0, 3HaUUT 3TO TemImepaTypa CTPYKTYpPHOTO IpEBPAIEHUs M Ha KPUBOM OXJIaXKIEHUS JOJDKEH
Ha0JI0/1aThCS TIeperuo, T.e. IpU ATON TeMIepaType MEHSIETCSI CKOPOCTh OXJIaKICHUSI.

Hanpumep, mnocTpouM KpUBYIO OXJKACHHUS JUIS  OKEIE30YyIJIEPOJUCTOrO CIjlaBa C
coaepxanueM yrieposa 1%.

MpeicneHHas: BEpTUKaIbHAas JIMHUSA MEPECEKAET IuarpaMMy Kele30-yriaepos B 4 Mecrax: Nnpu
temnepatypax 7:=1480°C, 7,=1330°C, T5=820°C, T,=727°C.

Jnis KaxJoW TeMIeparypbl IMOCUYMTaeM 4YHCIO cTerneHed cBoOonwl i. M3 mpaBmia ¢a3 ['mbb6ca
i=k-f+1. Yucno KOMIOHEHT Kk = 2 (3Kele30, yriepo), 1- 4iciio BHEIIHUX BO3ACHCTBHN (TeMIiepaTypa).
CrenoBatenbHO, Ui KaXIOW TEMIIEpaTypbl HYXKHO MOCUUTATh 4ucio Qa3 f, koropsle HaxomsTcs B
PaBHOBECHUH MPH ITOU TEMIEpaType.

IIpu 71 B paBHOBECUU HAXOIATCS JKUIAKOCTh U AYCTEHUT, KOTOPBIM Hadaa KPUCTAJLIN30BAThCSL.
CnenmoBarenbho f=2, i=2-2+1=1 wu Ha KPUBOH OXJaKACHHS OyaeT meperuo.

[lpu 7, B paBHOBECHHM HAaXOMAATCS ayCTEHHT M OCTaBINAsCs XUIKOCTh. CiemoBarenbHo f=2,
i=2-2+1=1 w Ha KpUBOH OXJaXIeHUs OyaeT rmeperuo.

IIpu 73 B paBHOBECHMM HAXONATCS AYCTEHUT U BTOPUYHBIA LIEMEHTUT, KOTOPBIM Hadai
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BBIJICTIAITECSL TIPH BTOPHYHO# Kpucrciummsaiuu. CrnenoBarensho =2, i=2-2+1=1 u Ha KpuBOH
OXJIQXACHUS OYyIEeT meperuo.

IIpu 7, B paBHOBECHMM HAXOIATCA AYCTEHUT W BTOPUYHBIM LIEMEHTHUT, a TaKXKe IEPJIUT
(MexaHuYeckas cMech (heppUTa U LIEMEHTHUTA), KOTOPbIN NEePEeKpUCTAIUIN30BbIBAETCS U3 OCTABLIETOCs
aycrenurta. CienoBarenbHo, f=3, i=2-3+1=0 1 Ha KPUBOT OXJIAXKACHHS OYyIET FOPU30HTAIBHOE TIIATO.

Teopernueckas KpuBas oXJakKACHUS OyIeT BBIMVISAETh CIEAYIOIIUM 00pa3oM:

1430

1330

Puc. KpuBas oxitaxaeHus xeje30yriaepoaucToro CIlaBa ¢ cofepxkanuem yriepoga 1%.
3agaHue:

1. 3apucoBarhb B T€TpaJu 4acTh AUArpaMMbl JKeJI€30-yIJIEPO]l, COOTBETCTBYIOILYIO BAPUAHTY.

2. IIpoBecTu BEpTUKAJIBHYIO JIMHUIO HA JMarpamMMe Ipy 3aJaHHOM KOHLICHTPALUK YIIepoaa.

3. Onpenenuts TeMIIEpaTypsl CTPYKTYPHOTO WK (Da30BOTO MpEBpAILEHHS CILIaBa.

4. Ins K101 TeMIrepaTypbl IOCYUTATh YUCIIO CTEHEHENH CBOOOIHI .

5. I1oCTpONTH KPUBYIO OXJIQXKICHHSI TAaHHOTO CIUIaBa.

Bapuant Conepsxanune yriepona, % Temmneparypsl, °C.
1 0,5 1000-25
2 0,8 1700 - 25
3 1 1000-25
4 2 1150-25
5 3 1700-1000
6 4,3 1700-25
7 5,5 1700-1000
8 6,67 1700-1000
9 2,5 1000-25
10 5 1000-25
11 0,1 1700-1000
12 0,12 1700-1000
13 0,16 1700-1000
14 0,01 1700-1000
15 0,03 1700-1000
16 4 1000-25
17 4,5 1000-25
18 5 1000-25
19 6 1000-25

20 0,02 1000-25
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Tema 2.3. OcHOBHBIE CBOIICTBA METAJVIOB
Ilpakmuueckoe 3anamue Ne 2. Ucnvimanue mamepuanoe Ha pacmaixiceHue.

IIpu ucnbitanuu Ha pactsxenue, corinacHo I'OCT 1497, onpenensaroT conpoTUBIEHNE
MeTaJljla MaJIbIM IUIACTUYECKUM JiepopManusiM, XapakTepu3yrolieecs mpe1eoM IpOnopIHuOHATEHOCTH
GIILL, TIpEZEIaM YIIPYIOCTU Gy U IPEJEIIOM TeKyuecT oT (mim 60,2), a TakKe COPOTUBIICHUE
3HAYUTENIbHBIM IJIACTHYECKUM Je(popMaIisiM, KOTOPOE BBIPAXKAIOT BPEMEHHBIM COIIPOTUBICHUEM GB.

IIpu pacTspkeHUH ONPEeAeNsoT U INIACTUYHOCTh METAJUIA, TO €CTh BEJIMYMHY IUIACTUYECKOM
nedopManuu 10 pa3pyuieHus, KOTopas MOXKeT ObITh OIIEeHEHa OTHOCUTENIbHBIM YAJIMHEHUEM 00pa3iia o
U €ro OTHOCHUTEJIbHBIM CYK€HHEM Y (ITocIie pa3pbiBa oOpasiia).

JlJig ucnbITaHus HA PACTSHKEHHUE UCIOJIB3YIOT CTaHIapTHBIE 00pa3iipl. MaiuHa s
UCIIBITAHUH CHaOXEeHa YCTPONCTBOM, 3alMCHIBAIONINM TUarpaMMy pacTsbkeHus.  Jlmarpamma
pacTsDKEHUs TOKa3bIBaeT 3aBUCUMOCTh MEXK/y PACcTATMBAIOIIEH Harpy3Kou, IeUCTBYOIIeH Ha oOpasell,
u ero nedopmanueid. Ha muarpamme mo ocu opJuHAT 3alMCHIBAIOT HArpy3Ky P, a mo ocu abcemucc -
abcoMI0THOE yIUTHHEHHE 00pasiia

Al (Al = Ix — lo, toe Ix u lo- Texymias (B JaHHBIA MOMEHT BPEMEHH) U HadaIbHas! JJTMHBI
obOpasma).

3anaHue:

1. ITo 3aaHHBIM YCIIOBUSM MOCTPOUTH JHATPAMMY PACTSIKEHUSI B OTHOIICHUU aOCOTIOTHOTO
yanuHeHus (A L) k npuioxxeHHbM yeuusim (P) —P - A L

2. [ocTpouTth muarpaMmy pacTsKEHUS B OTHOIICHHH OTHOCUTENBHOTO Y/UIMHEHHUS (O ) OT
HanpspkeHus (6 ) -6 — 90

JnuHbl 00pa3na:

Lo= 150 MM — HauanpHas JyMHA 00paslia.

Lnopr = 151 mm — qyrHa o6pasiia 1mocsie NpuiioKeHUs YCHUITHS TPOMOPIIMOHATEHOCTH
Lymp = 153 MM -- annHa o0pasia mocie NprIoKeHNUs YCUIUs yIpyroctu

L t=153,5 MM -- nimuHa oOpasiia mocje IpuiIoKeHUs] YCUITUS TEKYYECTH

L max = 180 MM -- qymHa 00pasiia mocie MpUIoKEHUsI MaKCUMAIIbHOTO YCHITHS

Lx= 185 MM — kputHueckas ajimHa oopasia (rmepes pa3pbiBoM)

Huametp oOpa3sma:
Do = 10 MM — HayanbHBIN TUaMeTp 0Opasia
Dx =7 mm -- quameTp o0pasiia nepea pa3pbiBoM

VYeunus, npuiioKeHHbIE K 00pasiy:

1 BapuaHT:

P mpu = 14 000 H — ycunme npornopuroHaIbHOCTH
P ynp =15 700 H — ycunue ynpyroctu

P t=20 000 H — ycunue texydectu

P max =30 500 H — makcumanibHOE ycuiiue

Px = 18 000 H — kputnueckoe ycuine

2 BapHaHT:

P mpry = 12 000 H — ycunue nponopuuoHanbHOCTH
P ynp = 16 700 H — ycunue ynpyroctu

P t=22 000 H — ycuiue texydectu

P max =34 500 H — makcumanpHOE yCUIne

Px =19 000 H — xputnueckoe ycunue

[Topsimok BeImoHEHHs pabOTHI:



[lepenuiuTe 3agaHue — 10 HOMEPY NOPSAIKOBOMY B JKypHaJie (HeUeTHbIe HOMEpa — 1 BapuaHT,
YEeTHbIE HOMEpa — 2 BapHaHT).
BrinosiHsiiTe 3aaHue 1o NpeaioKEHHOMY aJITOPUTMY.
JmarpamMmbl CTposITCS B MacuiTabe, KOTOPBI BBl BEIOMpAeTe caMu.
1. Onpenenuth aOCOMIOTHBIC YITTMHEHHS Ha KaXKIOM JTAle PacTsHKEHUS:
A L npu =L npu — Lo
AL ynp =L ynp— Lo uT. 1. 111 BceX y4acTKOB

2. I1o mosmy4eHHBIM JAaHHBIM U 110 33JaHHBIM YCHJIHSM ITOCTPOUTH auarpammy — (P - A L)

3. Onpenenutsb npeaensl A KakI0ro y4acTKa:
o npiy = P mip1; / Fo

rae Fo — HauanpHas momaab ceueHus oopasua
Fo=(nDo*)/4

oynp =P ynp/Fo wuT. 1. mistBcex ydacTKOB

4. OnpeenuTh 3HAYCHUE OTHOCUTEIILHBIX Y/UTMHCHUHA HA KaXI0OM yJacTKe:
o mpur = (A L mpur / Lo) * 100 %
O ymp =(A L yrip / Lo) * 100 % u T. 1. 11 BCEX y4acTKOB

5. I1o mosy4eHHBIM JJAHHBIM ITOCTPOUTH AUATPAMMY G — O
6. OnpeaenuTs OTHOCUTEIIFHOE Cy)KeHHe o0pasia:
y = (Fo—Fx)/Fo *100%
Fk — miomags monepeyHoro ceueHus oopasia mnepes pa3pbiBoM (KpUTHICSCKHIA)

IIpakTuyeckoe 3ansiTue Ne 3. UcnbiTaHHe METAJIOB HA YAIAPHYIO BA3KOCTb.

VYnapHast BA3KOCTb. [l OLIEHKM BSI3KOCTH MAaTEpUajOB M YCTAHOBJIEHUS UX CKIOHHOCTH K
Hepexoay U3 BSI3KOI'O B XPYIKOE COCTOSHHE HauOoJjiee 4acTO MPOBOAST HCIBITaHUS MPOBOJAT Ha
CTaHJAPTHHIX 00pa3iax HeCKOJbKUX TUIIOB C HaJIpe3aMu orpeaesiéHHon (Gopmbl u pazmepoB. ObOpaszert
YCTaHaBIMBAIOT Ha OMOpax KOIpa HaJApe30M B CTOPOHY, MPOTHUBOMIOJIOXKHYIO YAapy HOXa MasTHHKA,
KOTOPBIY TOJHUMAIOT Ha ONpeeEHHYI0 BICOTY. Ha pa3pymienue oOpasia 3aTpaunBaercs padora A =
P (H - h), rne P - macca masitHuka, kr; H, h - BeicoTa mogbpéMa MasTHHKA 10 ¥ TIOCIIE yAapa, M.

XapaKkTepUCTUKON BA3KOCTU SIBISIETCS YAApHO-HAJApe3Has BA3KOCTb, Ha3blBaeMas OOBIYHO
IIPOCTO YIapHOU BA3KOCTBIO.

VYnapHas BS3KOCTb SIBJISIETCS XapaKTEPUCTUKOW, UYYBCTBUTEIBHOW K CTPYKTYPHOMY
COCTOSIHUIO, COJEpKAHWIO BpPEOHBIX INpuMeced. Bmecte ¢ Tem ynapHas BSI3KOCTb HE IO3BOJIET
JIOCTaTOYHO HAAEKHO YCTAaHOBUTH COMPOTHUBIIEHHE METasla XPYNKOMY Da3pyLICHUIO U SBIISETCS
KaueCTBEHHOW XapaKTEPUCTUKOW BSI3KOTO paspyuieHus. M3aenuss MOTyT XpymnKo pa3pyuiatbest U Ipu
JIOCTaTOYHO BBICOKOM 3HAUYEHUU yJApHOM BA3KOCTH.

OueHka BSI3KOCTH O BUJly HM3JIOMa OCHOBaHa Ha TOM, YTO JUIsl XPYIKOrO pa3pylieHUus
XapaKTEepPHBIM SBJISIETCS KPUCTAJUTMUECKUM, @ JIJISl B3KOTO - BOJIOKHUCTBINA U3JIOM.
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YaapHasa BA3KOCTb — CNOCOBHOCTb MeTanna conpoTUBATLCA
paspyLleHnto noa AeACTBUEM ANHAMUYECKON HArpy3Ku.
[1ns oLeHKN yaapHOWN BA3KOCTM METannoB NpoBOAAT yAapHble
UCNbITaHUA Haape3aHHbIX 06pa3LOB HA MAaATHUKOBLIX KOMpax.

Ha paspyweHue obpasua 3arpaymBaercs pabora:
A =P-(H -h),

roe P —Bec MaATHUKA, H n h — BbicoTbI noabemMa MadTHUKAa
00 1 nocne yaapa.

__ 3HayeHue yOapHOW BA3KOCTU onpeaensieTcs no
dopmyne:
4 {ﬂ}
Fo'lem? |
roe A — pabota paspyLueHus obpasua,
Fo — nnowaaib nornepe4yHoro ce4eHud o6pa:3u.a

KC =

YnapHyto Bsa3kocTb o6o3HavatoT KCV, KCU u KCT, raoe Tpetuin cumeon
nokasbiBaeT Bua Hagpesa: octpbin (V), ¢ paguycom 3akpyrnenus (U),
TpewmHa (T).

HcneiTaHue Ha YAAPpHYIO BA3KOCTDH

55

27 10,

10
N

40

3aganue:
OTBeTUTH HA KOHTPOJIBHBIC BOIIPOCHI.
Kakwue (akTopsl BAMSIOT HA 3HAYCHHUE yJApPHOU BA3KOCTHU?
Ha xaxom 000py0BaHUY UCTIBITHIBAIOT YIAPHYIO BA3KOCThH?
@aKkTOpbl U KOMIIOHEHTBI, BIUSIOLIUE HA BA3KOCTh METAILIA.
Jlatb onpeneneHne CBONCTBY- BI3KOCTh
JlaTb onpeneneHne CBONCTBY-N10JI3y4ECTh
Jatp onpeneneHne CBONCTBY-TNIACTUHYHOCTh
IIpakTyeckoe 3ansaTue Ne 4. OnpeneneHue TBepAOCTH MeTa/LUIOB Merogamu bpunenns n
Poxksesna.
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TBépaocts mo bpuHem o ompeaensieT CTaTHUECKUM BBIJABIMBAHUEM B HCIBITYEMOIO
MIOBEPXHOCTh MOJ Harpy3koil P cranpHOro 3akanénnoro mapuka auamerpom D. Yucno tBépaoctu HB
OTIPENIeNIAIOT OTHOIIEHHUEM Harpy3ku P Kk cdepudeckoil MOBEpXHOCTH OTIHEYaTKa-IyHKH (IIapOBOTO
cermenTa) E nuamerpom d.

JlnameTp Imapuka BEIOUPAIOT B 3aBUCUMOCTH OT TOJIIMHBI U3/IEIHSI.

Jliig HeGONBIINX M3/IEINH YUUTHIBAIOT TAaKXKE Pa3Mephbl IOBEPXHOCTH AJI U3MEPEHUSs, TaK KaK
paccTosiHUE OT LIEHTPa OTIEYaTKa 0 Kpasi U3Aeusl JOJKHO COCTaBIISITh HE MEHEe 2.5 MM.

Harpysky P BbiOupaioT B 3aBHCHUMOCTH OT JuameTpa ILIapuka U H3MepsieMol TBEPAOCTH,
KOTOPYIO MPUOIMKEHHO OIIEHUBAIOT ¢ YUETOM MPUPOIBI CIUIaBa U CrIocoba ero o0padboTKu.

[IponomKUTENBHOCTD BBIAEPKKHU IO HArpy3KOW JUIsl CTalM M 4yryHa cocrasisger 10 c, s
natyau u 6pon3sl 30 c.

Tak kak 3HaueHuss D u P 3apaHee HW3BECTHBI, TO MJI OMNPEACICHUS YHCIa TBEPAOCTH
HE00X0IMMO JIUIIb U3MEPUTh JAUAaMETp OTnedyarka d W HalWTH COOTBETCTBYIOLIME €My TBEPIOCTH IO
TabIuuam.

[Tpu ucnprtannu yacto npuauMaroT D=10 MM, P=3000 krc, t=10 c. TBEpaocts 0003HaUaeTCs
HB 250, HB 300, rne 250,300 - yucna TBEPIOCTH.

PasmepHocTh umcna TBEPAOCTH, KaKk MpPaBHUJIO, HE YKa3bIBalOT. llpum Apyrux ycroBHsix
ucnbITaHus TBEpROCTh 0003Havyaror HBD/P/t, nanpumep HB5/250/30-80. 310 3HauuT, 4TO TBEPAOCTH
u3MepeHa mapukom D=5 mm npu Harpyske P=250 krc u npomoKuTeNbHOCTH BbLAEpKKH t=30
NoJIydyeHHOe yncio TBépaoctu 80.

Puc. 9. Onpepenenue TBepAOCTH MeTaJia no bBpunennio:

a — oOuiuid BHA npecca, 6 — cxema HCNIBITAHHA, 8 — OTIIe4YaTOK Ha MSrKOM Me-

Tajjle, & — OTNeYaTOK Ha TBEPAOM MeTajJie, O - NpPOBEepPKa pPes3yJbTaTOB HCIBATa=

HAs; [ —— [NUBAENb, 2= UCOBITYeMbiH o06pasel, & — CTOJHK, 4 = MaXOBHK, &§ ==
SJIEKTPOABHIraTeNb, 6 = rpys

Meton PokBenna OCHOBaH Ha CTaTUYECKOM BJABIMBAHWHM B HCIBITYEMYIO MOBEPXHOCTH
HAaKOHEYHUKA TOJ ONpEeNeNEHHON Harpy3kol, B kauecTBe HAaKOHEUHMKA U1 OTOXKEHHOW CTAIA U
IPYTHX MaTepuanoB ¢ TBepAocThio 10 HB 230 mpuMeHsIOT cTanbHON mapuk, s Oosiee TBEPIBIX
MaTepuaioB - ajJMa3Hbli KoHyc. HarpyxkeHue HaKOHEYHMKOB IPOBOAMTCS B [JBa JTara.
[IpenBapurenbuoe Harpyskoit PO=10 krc Ha rmyOuHy hO MM POBOJST 10 MIIOTHOTO CONIPHUKOCHOBEHUS
HaKOHEeYHHWKa ¢ oOpazmom. OOmas pabouass Harpys3ka maisa craapbHoro mmapuka P=100 kre, mist
anMasHoro konyca 150 krc. 3HadeHue TBEPAOCTH ONMPEACISIOT M0 TIIyOMHE OCTATOYHOTO BIaBITUBAHUS
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HaKOHEYHMKA. YKCIo TBEPAOCTH YKa3bIBAeT CTpeNKa MHAMKAaTOopa-TiayonHomepa. Eciu nmpumensercs
IapHK, TO U3MEPEHUs IPOBOJAT 110 1Kase B, npu anmasHom konyce - 1o mkaie G.

Teépmocts mo Poksemny o6o3nauaercs: HRB 30, HRG 60, tBépnocts 30 mo mkane B, 60 mo
mkane G. TBEpAocTh OUeHb TBEPABIX MATEPUATIOB U3MEPSIOT AJIMa3HBIM KOHYCOM IIPHU YMEHbIICHHOMN
Harpy3ke P=60 krc, ycnoBHoe o6o3nauenrie HRA 80, To ectb TBEpmocTh 80. Mexay 3HaYCHUSMU
HRA u HRG nmeercs cnenyromas  3aBucumocts: HRG =2HRA-104,

[IpeumymectBom cnocoba PokBemna sBnsercs ObicTpoTa u3MepeHuid. Ilpumenenue
QJIMa3HOT0 KOHYCA I03BOJIAET U3MEPATh TBEPAOCTD 3aKaJIEHHOM CTallU U

APYTUX OYEeHb TBEPIBIX MATEPHAJIOB, TOHKUX M3JEIUN WIH TIOBEPXHOCTHOTO CJIOS TOJIIUHON
10 0,4 mm (mkana A) u g0 0.7 mm (mkansl B u G).

Henocrarok nuamepenus TBEpAOCTH 10 MeToLy PokBeia 3akiito4aeTcsi B TOM, 4TO He0OX0rumMa
TIIaTeJIbHAs MOATOTOBKA MOBEPXHOCTH - nuinpoBanue. Ha npubope Pokserna, rae riryOuHa oTrevyarka
MaJla i ee U3MEPAIOT ¢ TOYHOCTHIO 110 0,002 MM, MOTYT OKa3bIBaTh BIMSHUE 3arp3HEHHOCTD, BUOpAIUS
U JIpyTue yCJIOBUS MPOU3BOJICTBA.

Cxema onpenenenust TBEpaocty meroaoM Poksesuia (mkana A u G)

b F,+F, ;
L &, g I
~ . . i

=
=

0
h
HIKaJ1a

TBEPAOCTH h=0,2 mm h,<e<h,

h,

()

Cxema onpeaeneHns Teepaoctv: a- no Bpuxennto, 6 -no Poxsenny, B- no Bukkepcy

3ananue:
OTBeTUTHh Ha KOHTPOJIbHBIE BOIIPOCHI.
Kaxk o6o3nauaercs TBepaocTh o Poksemny? Pacumdpyiite Bce CHMBOJIBIL.
. Kak u3mensiercss npoyHoCcTh MeTaia Ipy yBEIMYEHUH €r0 TBEPAOCTH?
OO0ObsicHUTE, KaK BIUSET HATMYHME TUCIOKAIMN Ha MIACTHUECKYIO AeQOpMAaII0 METAIIIIOB.
Urto Takoe mopor xJ1aJHOJIOMKOCTH?
[JaiiTe onpeneneHuss IpOYHOCTH, TBEPOCTH, INIACTUYHOCTH, KECTKOCTH.
Kaxkas Harpy3ka mpuMeHsieTcs TPy UCIIBITaHUH 110 1ikanam A, B, C?
Kaxkoit uHCTpyMEHT NpuUMeEHSETCs PU UCTIBITAHUU MaTepHalla Ha TBepAOCTh 1o Poksemny?
Kakoe cBoICTBO MeTasIoB XapaKTepU3yeT OTHOCUTENIbHOE YHJMHEHHWE M OTHOCHUTEIbHOE
CyKeHue?
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9. Kak n3mensiercs riryOuHa oTreyaTrka Ha oOpasiie B 3aBUCUMOCTH OT TBEPAOCTH MaTepuaa?

10. [aiite onpeneneHus NpoYHOCTH, TBEPJOCTH, MIIACTUYHOCTH, KECTKOCTH.

11. Vxaxure Harpy3ky M OUaMeTp LIapuKa NPU HUCHBITAHWM Ha TBEPAOCTb 3arOTOBKH M3 CTaIU
MetoioM bpunens.

12. Kaxk o6o3Havaercs TBEpAOCTh M0 bpuHemo?

13. JlaiiTe onmpeneneHne CBOMCTBY —TBEPIOCTb.

14. JlaiiTe onpenesieHre CBOMCTBY-TTPOYHOCTb.

Tema 2.4. Knaccupukanus craseii, BJIusiHMe IpUMeceil HA CBOMCTBA cTaJei
Ilpakmuueckoe 3anamue Ne 5. Onpedenenue mapKuposKku y2iepooucmulx u 1e2upo8antvlx cmanei
no 20Cy0apcmeeHHoOMYy CIaHoapmy.

] O003HaYeHHE | PacmH@poBKka 0003HaYeHHA I
A I'pymma cTaleH. ocTaBIgeMas ¢ rapaHTHPOBaHHBIMH
MeXaHHYeCKHMH cBoHcTBaMH. OOBIMHO IIPH 0003HAUYESHHH
cTa’el OYKBY A ONYCKAaIOT
b I'pynma ctazeii, mocTaBIAeMaA ¢ FapaHTHPOBAHHBIM
XHMHYECKHM COCTaBOM
B ['pymma ctaneil. mocTaBIAeMan ¢ TApaHTHPOBAHHBIMH
XHMHUYECKHM COCTABOM H MEXaHHUECKHMH CBOHCTBAMH
Ct CokpalmeHHOE 0003HaUSHHE TEPMHHA «CTaTIby
0-6 VcII0BHBIE MAapKH CTATIH
E Hamune Oyksbl I' mocie HoMepa cTalH 03HavYaeT NOBBIIIICHHOS
COAEp KaHHE MapraHua
Kn CTanzp «KHIAIIAAY). PACKHCICHHAA TONABKO (heppoMapraHIeM
Ilc CTanp «IIOTyCIOKOHHAA». PACKHCICHHAA eppoMapraHiueM u
ATIOMHHHEM
Cno CTaap «CIIOKOHHAM). TO €CTh MOTHOCTHIO PACKHCICHHAA.

O6o03HaueHue craneil OOBIKHOBEHHOTO KauecTBa — OyKBEHHO-LIU(poBoe:

Ct0, Ctl — C16, Ctdnc, bCt0, BCtl — BCT16, BCT13x11, BCT0O, BCTl — BCT6
Cr — cranp

udpa 0-6 — ycnoBHBIIT HOMEp MapKu

b, B — rpynnsl ctanu (A — B MapKUpPOBKE HE YKa3bIBaeTCs)

TIC — TTOJTYCIIOKOWHAsI, KIT — KUTISIIAs, CIT — CIIOKOHHAS — CTETICHb PACKUCIICHUSI.

VYraepoaucTbie KadeCTBEHHbIE KOHCTPYKIIMOHHBIE CTal 0003HAYal0T ABYX3HauHOW 1M (pOH,
yKa3bIBAIOILIEH coep)kaHue Yriepoia B COTBHIX JAOJIAX MpoleHTa, Hampumep: 15; 40. Coxepkanue
yraepona 0,15% u 0,4% coOTBETCTBEHHO.

VYTraepoucTble MHCTPYMEHTANbHbBIE CTalld MapKUPYIOTCS OykBOi «Y», mudpsl 3a Hell —
CoJiepKaHue YTIIepo/ia B IECATHIX JIOJISIX MPOICHTA, HAIPUMED:

v9

Y10A

V&I

VY — yrnepoaucras, 9 — cogepxanue yriaepoaa 0,9%

A — BBICOKOKaueCTBEHHas

I" — moBhbIlIEHHOE COJEpKAHKUE MapraHia

MapkupoBKa JIESTUPOBAHHBIX CTAJIEU

Jlernpyromue 31eMeHTbl B MAPKUPOBKE YKa3bIBaIOTCS OyKBaMM PYCCKOTro ajdaBura:

A3orN-A Amomunuit Al — 1O bopB-P
Banammit V — © Boasdppam W — B Kpemnnii Si — C
Kobanst Co — K Maruuniit Mg — 111 Mapranen Mn —I"
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Mens Cu — ], Moaubaex Mo — M Huxkens Ni — H

Huobwuit Nb - b Turtan Ti—T Xpom Cr — X

Hupxonuii Zr — 1]

KomnnuecTBo nerupyromero sJeMeHTa B CTalid MapKupyeTcst upoi mocie COOTBETCTBYIOIEH
OYKBBI, ecli IUQPHI HET, TO AeMeHTa 1%:

XB5 — xpoma 1%, Bonbdpama 5%

Ecnu B Hauane Mapku CTOUT ABYX3HAYHOE YMCIIO, TO 3Ta CTajlb — KOHCTPYKIIMOHHAS, a YHCIIO
YKa3bIBAET COJEpKaHUE YTIIepoa B COTBIX JOJISIX MPOLIEHTA!

55C2 — KOHCTpYKLMOHHAsI

55 — yraepoaa 0,55%, C2 — kpemuust 2%

Ecnu B Havase MapKu CTOMT OJTHO3HAYHOE YUCIIO, TO 3TA CTalb — MHCTPYMEHTAJIbHAs, a YHCIIO
YKa3bIBAET COJIEpKAHUE YTiepoa B IECATHIX JOJSIX MPOLEHTA:

9XC — uHCTpyMEHTANIbHAS

9 — yrnepona 0,9%, X — xpoma 1%, C — kpemuus 1%

Ecnmu mepen mMapkoi JIerMpoBaHHOW cTayiid mU(pBl HET, TO 3TO MHCTPYMEHTAJbHAS CTajb C
coaepxanueM yraepoaa 1%:

X4BI' — uHCcTpyMEHTaIbHAas

yraepona 1%, X4 — xpoma 4%, B — Bonsdpama 1%, I' — mapranua 1%

Ecnu B kxoHIIe MapKu JErMPOBAHHOM CTaJIM CTOUT OYKBa «A», TO CTaJIb BHICOKOT'O KaueCTBa:

S50C2H2A — KOHCTpYKLIMOHHAs

50 — yraepona 0,5%, C2 — kpemuus 2%, H2 — aukens 2%, A — BEICOKOTO KauecTBa.

Ecnu OykBa «A» CTOUT B CcepeauHE MapKu, TO OHa YKa3blBaeT Ha cojepxkaHue A30Ta
(106aBAIOT B CTAJB ISl YIIPOUHEHHUSI ), & €r0 MIPOLICHTHOE CO/ICPIKAHUE OTPEEISIOT 110 CIIPABOYHUKY:

10X14AI'15 — KOHCTpYKIIMOHHAS

10 — yrnepona 0,1%, X14 — xpoma 14%, A — Hanmmuue a3ora, ['15 — mapranmna 15%.

Ecnu GykBa «A» CTOUT B Hayalle MapKu, TO 3Ta CTalb — aBTOMATHAs1, TO €CTh C MOBBIIIICHHBIM
conepxanueM cepsl U (ochopa no 0,08% (obOneruaer oOpabaTsiBaeMocTh). [lpumeHnsercs Ha
CTaHKax-aBToMaTaX. MOXeT OBbITh YTIepOAUCTON U JETUPOBAHHOM:

Al4 — yrnepoaucras A — apromatHasi, C=0,14%

AC20XT'HM — nerupoBanHasi A — aBToMartHasi, C — NOBBIILIEHHOE COJEpKaHue CBUHIIA, 20 —
yraepona 0,2%, X — xpoma 1%, I' — mapraunua 1%, H — vuxens 1%, M — monmubaena 1%.

Ecnu mapka naumnaetcs ¢ OykBbl «E», TO 3Ta cTanb MarHuTHas, TO €CTh CTallb C HHU3KOU
MarHUTHOM MPOHUIIAEMOCTBIO:

EX3

VYrnepona 1%,

E — marautHas crans,

X3 — xpoma 3%

Ecnu mapka cranu HaunHaetcs ¢ OykBbl «P», TO 3Ta cTanb OBICTPOpPEXKYIasi, OCHOBHBIM
JIETUPYIOIIUM 3JIEMEHTOM KOTOPOil SBJIIETCS BOJIB(GPAM U €ro COJepKaHUE YKa3bIBAETCS B MPOLEHTAX
nocyie OyKBbI «P»:

P6M5

P — ObicTpopexyias

6 — Bosb(hpama 6%

MS5 — mommbaena 5%

Ecnu Mapka nerupoBaHHOM cTaiy HaunHaeTcs ¢ OykBbI «11I», TO 3TO MApUKONOIIUITHUKOBAS
CTaJlb, OCHOBHBIM JIETUPYIOLIUM 3JIEMEHTOM KOTOPOH SIBIISIETCS XPOM, COJIEp>KaHUE XpOMa YKa3bIBaeTCs
B JIECSATBIX JOJIAX MPOILICHTA:

HIX15

T — noamuImHUKOBas

X15 —xpoma 1,5%

Ecnu mapka ctainu HaunHaeTcsi ¢ OYKBBI «9», TO 3TO ANEKTPOTEXHUYECKas CTallb, TO €CTh CTallb



C BBICOKOM MarHMTHOW TPOHHUIAEMOCTHIO (TpaHcopMaTOpHas CTajb), OCHOBHOM JIETHPYIOIIUI
3JIEeMEHT — KPEMHHUM, ero cojiepaHue yKa3bIBaeTcsl mociie OyKBbI «9», a OCTAIBHON XM COCTaB — IO
CIIPAaBOYHHKY:

D11 -541

D — ajekTpoTexHuyeckas crtainb, 1-4 — xpemuus 1-4%, 1 - Noe rpynmsel (XUM COCTaB 1O
CIIPAaBOYHHKY)

Ecnu B koHIIe Mapku cTOUT OyKBa «JI», TO cTanb ¢ yITy4IIEHHBIMH JUTEHHBIMU CBOHCTBAMHU:

30XTHJI - nerupoBaHHasi KOHCTPYKIIUOHHAS CTAJIb C YAYYIICHHBIMU JINTEHHBIMU CBOMCTBAMU:
yraepoaa 30/100=0,3%, xpoma 1%, mapranna 1%, aukens 1%

45J1 — yraepoaucTasi Ka4YeCTBEHHAss KOHCTPYKIIMOHHAS CTallb C YJAYYIIEHHBIMU JTUTCHHBIMU
cBoiictBamu: yraepozaa 45/100=0,45%

Bce nerupoBaHHble HHCTPYMEHTAJIBHBIE CTAIM U CTAJM C OCOOBIMH CBOMCTBAMH SIBIISIFOTCS
CTaJISIMH BBICOKOTO KauecTBa, HOITOMY OYKBa «A» B KOHIIE MAPKH HE CTABUTCS:

P12 — ObicTpopexyias BBICOKOKa4eCTBEHHAs CTallb C coJiep:kaHueM Bolbppama 12%

9XC — nerupoBaHHasT MHCTPYMEHTaJbHAas BBICOKOKAUECTBEHHAs CTallb C COJEp’KaHUEM
yraepoaa 9/10=0,9% xpoma 1% kpemuus 1%

D48 — sneKTpOoTEeXHUUECKas JIETUPOBAHHAS CTalb BRICOKOTO KauecTBa, COACPIKAaHUE KPEMHUS
4%, (oCTaBbHOM COCTAB MO CIPABOYHHKY)

E3X18H10 — cranp nerupoBaHHas MarHUTHas BBHICOKOTO KadyecTBa COJACpKaHUE YIiepojaa
3/10=0,3% xpoma 18% nukens 10%

Ecnmu B KOHIlE Mapku JerHpOBaHHOW cranmu crour OykBa «IlI», To sta cramp 0cobo
BBICOKOKAUECTBEHHAs!, TO €CTh C MOHIKEHHBIM COofiepKaHueM cepbl U (pochopa U OYUIIeHHAS OT BCEX
METAIIMYECKUX U HEMETANINYECKUX BKIFOUEHU:

30XI'CII — cranp JerupoBaHHass KOHCTPYKIIMOHHAS 0CO00 BBICOKOKAYECTBEHHAs! C
conepxanueM yraeposaa 30/100=0,3% xpoma 1% mapranma 1% kpemuust 1%
3agaHue:

Knaccudumupyiite u pactmdpyiite cneayromme mapku craneit: BCtérnc; bBCt3Icm; Ct3km; 45A; Y7A;
VY9; 20X2H41I; 08X13; 55C2; 9XC; XBS; 5S0C2H2A; P6MS; 12X18HIT; 06 XH28MT
Tema 2.5. Knaccupukauus 4yryHoB, X CTPYKTYpPa, cBOiicTBa, NpuMeHeHHe. CIIaBbI HA OCHOBe
Me/IH, ATIOMUHUS, UX CBOHCTBA, IPUMEHEeHHE
Ilpakmuueckoe 3anamue Ne 6: Onpedenenue MmapKupoeKu 4Yy2yHO08 RnO 20CYOaApCHIGEHHOMY
cmanoapmy.

UyryH - cmiaB keme3a ¢ yriiepoJioM, Tne cojepskanue yrieponaa ot 2,14% no 6,67% umeer
HU3KYIO TUIACTUYHOCTh. XOpOIle TUTEHbIE CBOMCTBA U 00Jiee HU3KYIO CTOMMOCTh, B XUMHUYECKUI
COCTaB YyryHa BXOJAT: XeJle30, YIJIepoJ, KpeMHMM, MapraHel], cepa U (ochop B 3aBUCUMOCTH OT
(GhOpMBI BBIZICTIEHUS YTIIEPO/Ia PA3IMUYAIOT CICAYIOIINE YYTYHBI :

1. benblii- BeCh yraepol HaXOAUTCS B BUJE LIEMEHTHUTA.

2. IlonoBuHYATHII - OObINAS YACTh YTIEPOAa B BHJIE IIEMEHTUTA UMEET CTPYKTYpY MEpIuTa,
nenedypuTa U MIacTUYHOrO rpadura.

3.Cepblif - Bech yriiepo]i B CBOOOHOM COCTOSIHUHM UMEET BUJI INTACTHYHOTO rpaduTa.

4. BBICOKOTIPOYHBINA - YTIAEPO] HAXOAUTCA B CBOOOJHOM COCTOSHMW B BHJIE IIAPOBUIHOTO

rpagura.

5. KoBkuii - yriepon HaxOAUTCS B CBOOOJHOM COCTOSITHUM MMeEET (OPMY XJIOMbEBUIHOTO
rpagura.

Mertannndeckas OCHOBa 4yryHa MOKET COCTOSTh W3 TepiuTa; (GeppuTra U MepiauTa WU
dbeppura.

I'padur uMeer HHU3KYI0 NPOYHOCTb, MECTa €ro 3ajeraHuss B cTpykrype ocnabisioT
METAJIJIMYECKYIO OCHOBY UyT'yHa.

BnusiHue KOMIIOHEHTOB Ha CBOMCTBA YyryHa

VYTraepon B cephixX yyryHax cofepxkurcs ot 2,7 1o 3,7%, BoiaeneHue rpadura yBeTuuuBaeTcs ¢
YBEJIMYEHUEM COJEpXKaHUA Yriepoja B 4yryHe. YTJIepoJ ¢ KPEMHHUEM, C YBEIMYEHHEM CKOPOCTH
OXJIXK/ICHUS! KOJMYECTBO IIEMEHTUTAa O CTPYKType UyryHa C YBEJTHMUYEHHEM CKOPOCTH OXJIaXICHHS
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KOJIMYECTBO LIEMEHTUTAa O CTPYKType YyryHa YBEJIMUYMBACTCA ,a C YMEHBIICHHEM - BO3pPAcTaeT
cogepxanue rpaguta. [IoaToMy Ipy 0JJTHOM U TOM K€ XMMUUYECKOM COCTaBE YyI'yHa, OTJIIMBKA UMEIOIast
pa3HyIO BETMYMHY CTEHOK OY/ET UMETh Pa3HYyI0 MUKPOCTPYKTYPY, @ CI€JOBATEIBHO U MEXaHUYECKHUE
CBOMCTBA(IIEPIIMTHBIN, CEPBINA, OCITBIN).

Mapraser; pacTBOpsieTCS B UyryHe, 00pa3yeT TBEpAbIE PACTBOPHI C (EPPUTOM H TEPIIUTOM,
Maprasel] HEWTpaJMu3yeT BPEIHOE BIHMSIHHME CEpPbl Ha YYTyH, COACpXKAHME MAapraHla B 4YyryHax
cocrasiuseT 0.5 10 0.8% , a conepxxanue maraus ot 0,8 10 1% NpuBOAUT K yIyUIIEHUIO MEXaHUYECKUX
CBOICTB.

docdop - He 0Ka3bIBAET BIUSHUS HA MPoLecC rpaduTH3AIMK YyTryHa , B Kosmdectse oT 0,1 110
0.3% oH HaxoauTCs B TBEPAOM UYT'yHE B PACTBOPEHHOM COCTOSIHHM, (hOC(Op yBEINUUBAET XPYIKOCTb
,TIOBBIIIAET JKUIKOTEKYYECTb, HM3HOCOCTOMKOCTh ,HO YXYJIIaeT 00pabdaThlBAEMOCTb YYyryHa, IS
OTJIMBKH XYJOXKECTBEHHOI0 JUThs 100aBIs0T Gocdop 1o 1%.

Cepa - yxyAllaeT JUTEHbIE CBOMCTBA UyTryHa, YMEHbBIIAET XKUAKOTEKYUYECTb, YBEINYUBACT
yCaJKy, CKIIOHHOCTb K 00pa30BaHHIO TPEIINH, HOHMKAET IPOUYHOCTh IIPHU BHICOKUX TEMIEPATypax T.e.
pUIAET KPACHOJIOMKOCTb.

Jlerupyromye 31€MeHThI - J00aBJIAIOT AJIs YIydIlIeHHUs CBOMCTB uyryHa , 100asistoT : Cr, Mi,
Mn, Cu u gpyrue.

benblit u cepblii 4yryHbl

beinble u cepble 4yryHBI PE3KO OTJIMYAIOTCS 110 CBOMCTBAM.

benble uyryHsl - TBEpAbIE, XPYIKHUE, INI0X0 00padaThIBAIOTCS PEXYIIUMU 3JIE€MEHTaMU, UIYT
Ha MEePEIUIaBKy CTaJIi U Ha3bIBAIOTCS MPEENIbHBIMU, YacTh OEJI0ro YyryHa uAET Ha M0JIy4eHUE KOBKOTO
YyryHa.

Cepblii 9yT'yH - 3TO 00J1aJ1a€T XOPOIIMMH JTUTCHHBIMU CBOMCTBAMH, XOPOIIO 00pabaThIBacTCs,
COIIPOTHUBIIAETCS M3HOCY, 00JajaeT pacceBaTh KoJeOaHUS MNpH BUOPAIMOHHBIX U TEPEMEHHBIX
HarpysKax, CBOMCTBO racuTh BUOpAIIMK Ha3bIBAETCS JEeMI(PUPYIOLIEH CIOCOOHOCTHIO KOTOpast B UyT'yHe
B 2-3 pa3a BBIIIE YEM B CTaJH, JUIsl MU3TOTOBJICHMS KOJIEHUATBIX U PAaCHpPEICIIUTENbHBIX BOJIOB,
TPAKTOPHBIX ¥ aBTOMOOWJIbHBIX JIBUTATEJe - cepblii uyryH oOo3Hauaercs C410-8 — mapkupoBka:
Cephlil UYT'YH , Ipeies OTHOCUTENbHOro pacTsbkeHus 10, -8-nmpeaen npoyHOCTH HaA U3THO.

BbICOKONIPOUHBI YyTryH - OH HUMeEeT (EppUTHYIO WIH TMEPIUTHYIO CTPYKTYpY, SIBISETCS
Pa3sHOBUIHOCTBIO CEpOro YyryHa MoAuduuupoBaHHoro maraueM 1o 0,55% B pesynbraTe MoIydaroT
MEJIKUE BKJIIOYEHHUs TrpapuTa, MarHuil YyBEIWYMBAECT IIOBEPXHOCTHOE HATsDKEHUE rpadura ¢
00pa3oBaHUEM MY3bIPBKOB I1apa B KOTOpbIe AMPPYHAUPYET yriiepo/, Mocie 3aTBepAeBaHus 00pa3yercs
HIApOBUAHBIN Tpa@uT, KOTOPBIA MPUIAET YYTYHY BBICOKME MEXAHUYECKHUE CBOWCTBA IO CPABHEHUIO C
CepbIMU YYI'yHaMH BBICOKOIIPOYHBIM UyryH 00JaJaeT MOBBIIIEHHON MPOYHOCTHIO, UMEET BBICOKYIO
KOPPO3HMOHHYIO  CTOMKOCTh, KapOCTOMKOCTh,  XOpOlIWe aHTU(PUKIMOHHBIE  CBOWCTBA
U3HOCOCTOMKOCTh , JIETKO 0OpalaThIBacTCs pe3aHMeM U HMeEeT XOpoIlue JHUTEHHbIe CBOICTBA.
Bricokorpounslii uyryH o6o3Haudaercs - BU. Hampumep, BU38-17: BY - BbicokonpouHslif uyryH, 38 -
IIpeJieN IPOYHOCTH Ha PacTSHKEHHE , 17 - OTHOCUTENIBHOE YIJINHEHUE.

KoBkne uyrynsl

Ero nony4aroT IIMTENbHBIM OTXKUTOM O€JIOTO UyT'yHa C HEPIUTHO IIEMEHTUTHOM OCHOBOM, U
OT)KUT€ LEMEHTUT Oelloro 4yyryHa pacrnafaercs ¢ oOpa3oBaHHeM TrpaduTa, XJIOMbEBUAHON (DOpMbI
(rHe31000pa3Hoil).B 3aBUCUMOCTH OT CTPYKTYpbl METATIMUECKOW OCHOBBI PA3IMYAIOT: KOBKHM
(beppUTHBINA YYT'YH U KOBKUN NEPIUTHBIA UYTYH.

@deppuTHBIE KOBKHE YYT'YHBI MOIY4alOT U3 OENbIX YYT'YHOB, OT)KUT O€JI0ro YyryHa COCTOMT B
MeasieHHOM HarpeBanuu 20-25 wacoB 1o temmepatypsl 950° - 1000° C u npu BblIAEpKKE ITOU
temneparypbl 10-15 gacoB. B mpormecce BbLIEp)KKM HPOMCXOJUT TepBas CTaaus TpapuUTH3aLUU
3aKJIIOYAIONIAsC B pacraje 3BTEKTHMYECKOTO M BTOPUYHOIO IIEMEHTUTa , K KOHILY BBIACPKKU
3aKaHYMBAETCs MepBasi CTaANUA TpaQUTU3ALMHU U YYTYH COCTOUT U3 ayCTEHUTA U BKIIOUEHH yriieposa .
Temneparypy nonmxatot 10 720°-740° C u BeiaepxkuBaroT 25-30 4acoB , MPOUCXOIUT BTOPAs CTAIUS
rpaduTH3alMKA B TPOLECCe KOTOPOHM pacragaercss LEMEHTUT MepiinTa, (GEppUTHBIM KOBKUH 4yryH
Ha3bIBACTCs YEPHOCEPICYHBIM T.K. B M3JIOME UMEET TEMHBIM MAaTOBBIN I[BET.

[lepnauTHBIE KOBKHME UYyTyHBI MOJYy4YaloT U3 OelbIX uyryHoB B Barpankax. Pexxum omxwura



3aKirodaercs B Harpese 10 temneparypbl 1000°C, niauTenbHON BBIAEPKKH MPU 3TOH TeMIlepaType U
HENPEPHIBHBIM MEJJICHHBIM OXJIQXJICHUEM JI0 KOMHATHOW TemmepaTyphl. I[Ipu TakoM oTxure
3HAUUTENbHAs YacThb YIJEpOJAa BBIFOPAET, a B IIOBPEKIECHHOM CJIO€ IPOUCXOAUT IOJIHOE
00e3yriepoXuBaHUe, U3JI0M TOJYYaeTCsl CBETIIbIM M €ro Ha3bIBAIOT CBETIOCEPICYHBIM, MEPIUTHBIC
KOBKHE YyT'yHbl UMEIOT MEHbIIIee IPUMEHEeHNE yeM nepauTHbie. KU433-8

UyryHbsl cO CHEIHAIbHBIMH CBOWCTBAMHU IOJIYYalOT JIETMPOBAHHEM XPOMOM, KPEMHUEM ,
AIIOMUHHUEM , HUKEJIEM, MapPrOHIIEM U MEbIO.

MapkupoBKa JETUPYIOITUX AIEMEHTOB KaK M B CTAIAX HO KMeeT cBou Oo3HaueHus. MUX417]1.
[TpuMeHSIOT U1 M3rOTOBICHHS TypOUH, IAPOB, JeTalel HaCOCOB.

JKapocrtolikue dYyryHpl CTOHKHE K OKaJIMHHO oOOpa3oBaHuio obOo3Havaercs JKYX-0,8.
[TpyMEHSIIOT /17151 U3rOTOBJIEHUSI KOHCTPYKIUHU TIOMEHHBIX, TEPMUUECKUX, © MAPTEHOBCKUX IIEUEH.

Kaponpounsie uyrynst YH19XSI1. JlernpyroT XpoOMOM U HUKEJIEM, TPUMEHSIOT B HEPTIHOM
Y XUMHUYECKOM MPOMBIIIIEHHOCTH.

Koppo3noHHOCTOMKIE YyTYHBI JIETUPYIOT XPOMOM, HUKEJIEM, MaproHiion, kpemuuem. CUILI-1,
YHXT. IIpuMeHsI0T B IBUTaTeisAX U NapOBbIX MAIIMHAX.

AHTU(GPUKIUOHHBIE YYT'YHBI TOJY4YalOT M3 CEPOro BBICOKOMPOYHOIO M KOBKOTO YYyryHa,
KOTOpBIE JICTUPYIOT HUKeNeM, Meabio U TutanoM. AUC1, AYUK2 AYBI

3ananue:
OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI.
UYem paznuuarorcs Oenble U Cephie YyTyHbI?
OT 4ero 3aBHCUT MPOYHOCTH YYT'YHOB C TpaduTomM?
[lepeuncnure METOBI YIPOUHEHUS CEPHIX YYTYHOB.
B gyem cymHocTs MOandULIpOBaHHS YyryHOB? JIJist 4ero ero mpoBOIsT?
Kakas ¢opma rpadura obecrieunBaeT Hanboee BRICOKHE MEXaHUYECKUE CBOMCTBA UyryHa?
Pacumudpyitte mapku uyrynos: CH12, KY35-10, CH 35, K4 65-3 YUH1MIII
KUX-1,5 AUC -1 NYX28H2M2 BY 80 AUK -1 AUYB-2-1 CUIll-1..
VYkaxkuTe 001acTh UX MPUMEHEHHUS.
7. Pacmm¢pyiite mapky uyryna BU45. Kak ero nomnyuatot?
8. Kakue xuMudeckne 3J1eMeHTHI HCIIOB3YIOT IS JISTHPOBAHUS UyT'yHOB?
9. Ilepeuncnure 00nacTH NPUMEHEHUS JIETHPOBAHHBIX YYT'YHOB.

ouhkwdE

Ilpakmuueckoe 3anamue Ne 7. Mapkupoeéka namymeii, OpOH3, QIIOMUHUEEHIX CHIAAG0E NO
20Cy0apcmeeHHOMYy CIaHoapmy.

MEJIb U EE CITJIABBI

Menp - MeTai1 KpacHOTO IBeTa , TemriepaTypa miasienust 1083°C , TBEpaocTh B 1Ba pasa
MEHBIIIE YeM Y JKelle3a , 00J1a1aeT MOBBIIIEHHON TeIIONPOBOIHOCTHIO, INTACTUYHOCTBIO, KOPPO3UOHHOMH
CTOMKOCTBIO B TIPECHOM M MOPCKOW BOJIe, HHU3KWWA NPHUAET MPOYHOCTH, IOITOMY €ro Kak
KOHCTPYKLIMOHHBIN MaTepuall He IPUMEHSIOT, & IPUMEHSIOT B KaU€CTBE TOKOIIPOBOAIIETO MaTepHuaa
B QJIGKTPO M paAMO TEXHUKE, JUIsl YOPOYHEHUS TPOJUIEHOYCHBIX W TpaMBailHBIX MPOBOJOB, HX
YOPOUHAIOT KagmMueMm A0 1%, HO 3ieKTpomnpoBOJHOCTH yMeHbmiaercs Ha 10% , a mpouyHOCTH
YBEJIMYUBAETCS B JIBA pa3a, MeJlb XOPOIIo AeOopMUpyeTcs, CBOpauynuBaeTcs, HO II0X0 oOpadaTheIBaeTcs
pe3aHueM, CIUIaBbl MEIH YCTOWYHMBBI MIPOTHB KOPPO3UHU, 00JIaJaeT XOPOUIUMH aHTU(PUKIIMOHHBIMH,
MEXaHUYECKUMU M TEXHOJOTMYEeCKMMM CBOMCTBAMM, MO XMMHMUYECKOMY COCTaBY MEIHBIE CIUIAaBbI
NOJPA3NeNAOTCA Ha: JIATyHH, OpOH3bI, M MEJAHOHMKENEBBbIE CIUIABBI, JIETHPYIOUIUE HIIEMEHTHI
0003HavaroTCst OyKBaMu:
O — osoBo
I1 - muHK
Mu — maprasen
A — aroMUHAN
K — xeneso
® — dochop

Mr — maruun
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X - XpoM

H — nuken
b - 6epunnuit
JJATYHU

CnnaB Meau ¢ IIMHKOM Ha3bIBaeTcs JIATyHb, 10 XMMHUUYECKOMY COCTaBYy IOJpa3JeisIeTcs Ha
IIPOCTBIE U CIIOKHBIE, B KOTOPBIX KPOME MEJIU U LIMHKA MPUCYTCTBYIOT: MapraHel, HUKEIb, XKele3o,
rpadput u ap. KomudecTBo NErupyrommx 3JIEMEHTOB HE JOJDKHO NpeBblath 7 - 8%, HeOoiblIoe
KOJIMYECTBO CBUHIA YIIydllaeT 00pabaTbIBa€MOCTh PE3aHHEM, OJIOBO YBEIMYMBAET KOPPO3MOHHYIO
CTOWKOCTh, JATYHH TPOYHEEC U TBEPKE UYUCTOM MEIH, YCTOHYMBEE MPOTHB KOPPO3UH, OOIATAIOT
JYYIIUMUA JUTEHHBIMU CBOMCTBaMM, XOpOIIO 0O0palaThIBAIOTCS JaBieHUEM M jemieBie menu. llo
cTpyktype onHodasueie L maryam comepxkar mo 39% mnumHKAa B Meauw, 00Jamal0T BBICOKOH
IJIACTUYHOCTBIO, XOPOIIO 1eOPMUPYIOTCS B XOJIOJHOM U ropsueM cocTosHuU. JlaTyHu copepxaiiue
40 - 45% nmHKa UMEIOT AByX(aszHyko cTpykTypy L+B nmaTyHu, o0manaioT MOBBIIIEHHONW TBEPAOCTHIO U
MIPOYHOCTHIO, XOPOIIO 00padaTHIBAIOTCS AABICHHUEM TOJIBKO TOPSYUM T.K. MEHEe MIaCTUYHBIL, TUTCHHbIE
JATYHH MPUMEHSIOT B CyIOCTPOSHHH, U3 1e(hOPMUPYEMBIX JIATYHEH H3TOTABIMBAIOT: TPYOHI , OJIOCHI ,
MIPOBOJIOKY , KPAHBI, THJIB3bI U.T.1I.

JI96 ( 96% menn )

Jlatynu ¢ cogepxanuem meau 6oiee 90% 3010THCTOTO LIBETA , PUMEHSIOTCS TSl FOBEIIUPHBIX
U JIEKOPAaTUBHBIX M3enui. JlaTyHu jJerupoBaHHbIE OJIOBOM Ha3bIBalOT «MOPCKHMUK», OHHU OOJIaJaioT
BBICOKON KOPPO3UOHHOM CTONKOCTBIO.

JIC59-1, C-cBunern 1%, meau 59%, ocTaabHOE IIUHK.

[Ipennaznauena jij1st 00pabOTKHM HA CTAaHKaX.

JIA85-0,5 Jlatynp amomunuenas, amomuans 0,5%, meaun 85%, octalibHOE IIUHK.

Cay>KuT 3aMeHUTENIEM 30JI0Ta MPU OTIUBKE 3HAKOB OTIUYHS, QYPHUTYPHI U YKpAILICHUH.

BPOH3A

CrutaBbl MEIM € OJIOBOM, aJIFOMUHHEM, CBUHLIOM, OEpHIUIHEM, XPOMOM, MapraHieM, rpadgutom
U J.p., B KOTOPBIX IIMHK HE SIBJSIETCS OCHOBHBIM JIETUPYIOIIMM 3JEMEHTOM, HAa3bIBAIOTCS OPOH3HI
(o603Hauaetcs bP)

BpO®d10-1

BbpOLIC-5-5-5

OnoBo, 1MHK, couHerny no 5%, ocrampHOe Menb. [lo XMMHMuecKoMy cocTaBy OpOH3BI
MOJIPa3IeNAI0TCS Ha OJIOBSHHBIE U criennaibHbie. ONOBSHHBIE cofiepkaT oyoBa He 6osee 10-12%, HO
U3-3a BBICOKOM CTOMMOCTM MX MpPUMEHSIOT penako. Beenenue cBuHma 3-5%  ymydmiaer
oOpabaTbiBaeMOCTh pe3aHueM, 5-10% LuHKa YBEIMYMBAIOT KHJIKOTEKYYeCTh M YMEHBIIAETCS
CTOMKOCTh, (ochop mnpumaér aHTudpHUKIUOHHBIE cOoicTBa. JXKeme3o W MapraHell YBEITUYUBAIOT
MeXaHUYECKHeE CBOMCTBA , OJIOBIHUCThIE OPOH3bI 00J1a1at0T AaHTU(PUKIIMOHHBIMUA CBOMCTBAMHU, XOPOIIO
oOpabaTeIBaroTCs pe3anrueM, OpoH3bI coaepkamue 9-11% o10Ba MPUMEHSIOT TOJIBKO B INTOM BUE TS
U3TOTOBJICHUS TMOJIIMITHUKOB, IIECTEpPEH, BTYJIOK, M J.p. JAeTaledl paboTarolMX Ha M3HOC WIH B
arpecCUBHBIX cpeaax, nehopMupyeMbie OpoH3BI coaepkaT oT 3 10 7% oiioBa, 10 5% ITMHKA U CBUHIIA,
10 0,4% docdopa, nerko oOpadaTbiBaeTcs JaBlIeHUEM, UX IPUMEHSIOT JJIsi H3TOTOBKH MIPYTOB, TPYO U
TIPYXKHH.

CIHELIUAJIBHBIE BPOH3bI

AnroMuHuEBbIE OpPOH3BI 00JIaal0T HAaUOObIIEH MIACTUYHOCTHIO U BBICOKOM MPOUYHOCTHIO.
BpAX9-4 amomunusa 9% , xenesa 4%, octaibHOe Melb. [IpUMEHAIOT A8 U3rOTOBJIEHUS BTYJOK ,
bnaH1EB , ¥ 1 p. AeTaeH .

KpemHucTbie OpOoH3bI OTIMYAOTCS MOBBIIIEHHON CTOMKOCTBIO TPOTUB KOoppo3uu. BpKMu3-1.
[IpumensroT mns Aetaneid pabOTaIMMX B IMIENOYHBIX cpemax u npu temmeparype 300°C, oHmM
IPEBOCXOJIAT OJOBSHHBIE OPOH3BI 110 MPOYHOCTH, CTOMKOCTH B arpECCUBHBIX Cpeax.

bepunnueBsie  OpoH3bI  00JaalOT BBICOKOH  IMPOYHOCTBIO, YOPYTOCTHIO, XOPOIIEH
3IIEKTPOIPOBOUMOCTHIO, MTO3TOMY MX HMPUMEHSIOT M3TOTOBJICHUS MPYXUH, MEMOpaH U KOHTAKTOB.
bpb2

Maprasnuessle OpOH3BI KApONPOYHBIE, MMEIOT HEBBICOKHE MEXaHHYECKHE CBOWMCTBA, HO



001aJat0T XOPOILei COMPOTUBIIAEMOCTHIO KOPPO3UU U BBHICOKOH MIIACTUYHOCTBIO, a TAKIKE COXPAHSIIOT
MEXaHUYEeCKHE CBOMCTBA IIPU BBICOKUX TemmepaTypax. bpMuS

CBuHIIOBBIE OPOH3bI HIMEIOT BBICOKHE aHTU()PUKIIMOHHBIE CBOWCTBA M TEIUIONPOBOIHOCTH B 4
paza Gouibiie, 4eM y oJIoBIHHBIX. bpC30

CIUTABBI ME/I11 C HUKEJIEM

MenHOHUKEEBBIE CIIIaBbl 3TO CIUIABBI HA OCHOBE MEJIH, B KOTOPBIX OCHOBHBIM JIETUPYIOLIUM
AJIEMEHTOM SIBJISIETCSI HUKENIb, IO HA3HAYEHHUIO HUX NOJAPA3ACNAOT HAa KOHCTPYKIMOHHBIE U
JNEKTPOTEXHUYECKUE CILIABBI.

KYHUAJIN

CutNi+Al (Ni=15%, Zn =20% , ocransHoe Cu)

Wwmeer OGenplii mpUATHBINA IBET ONM3KHIA K cepedpy, XOpOIIO COMPOTUBIISIETCS aTMOC(EepHON
KOPPO3HH, IPUMEHSAIOT B IPUOOPOCTPOECHUH U IIPOU3BOJICTBE YACOB.

MEJIbBXHOP Cu+Ni +Mn 065a1aeT BBICOKOW KOPPO3MOHHONW CTOMKOCTBIO, MX MPHUMEHSIOT
JUIs TETJIOOOMEHHBIX alnapaToB, CTOJIOBBIX ITPEIMETOB U YKPALICHUH.

KOIIEJIb  Cut+Ni43%+Mn0,5%  ChonenuajbHbIi  TEPMOIJICKTPHUSCKUNW  CIUTAaB  JUIS
W3TOTOBJIEHHS TEPMOIIAPp.

MAHI"’AHUH

Cu+Ni3%+Mnl12% CneunanbHblid CIUIaB C BBICOKUM YIEIbHBIM 3JEKTPOCONPOTUBICHUEM,
UCIOJB3YEMBI B  JJIEKTPOTEXHUKE JUISI M3TOTOBJIEHUS 3JIEKTPOHArpeBaTeNIbHBIX IPEAMETOB,
BblAEpKUBaroIMX Temneparypy g0 100°C.

KOHCTAHTAH

CutNi40%+Mn1,5% HNmeeT Takoe ke Ha3HAYCHHE KaK MAHTaHKH.

MOHEJIb-METAJUIT

Cu28%+Fe25%+Mn+1,5+Ni

Otnnyaercst Bricokoil KOPpO3MOHHONM CTOMKOCTBIO O arpecCUBHBIX CpeAax, MPUMEHSIOT IS
W3TOTOBJIEHUSI MOHET U XUPYPrUUYE€CKUX HHCTPYMEHTOB.

AJIFOMUHUI U ET'O CITJIABBI

AnroMUHUR cepeOpucTo-0enblii U JErKUil MeTayul, OTIIMYAeTCs XUMHUYECKOM CTOHMKOCTBIO,
HU3KOW IMPOYHOCTHIO M CTOMKOCTHIO, BBICOKOHM IJIACTUYHOCTHIO, JIETKO MPOKAJIMBAIOTCS B JIMCTHI,
Temneparypa miasieHus 658°C, kunenust 2327°C , g aqlOMUHUS U €0 CIUIABOB XapaKTEPHBI
BBICOKHE TEIUIO U 3JEKTPONPOBOIUMOCTb, Ha BO3yXE AIFOMUHHI ObICTPO 00pa3yeT TOHKYIO IPOYHYIO
IUIEHKY OKHMCH, KOTOpas 3alllMIacT €ro OT JajbHEHIIeld KOpPPO3HMH, MPOMBIIJICHHBIA aTOMUHUN
MOApa3IeNsAeTCI Ha aTIOMUHUNA 0co00M YHCTOTBHI A99, BBICOKON YHCTOTHI A995, M TeXHUYECKOM
qucToThl A7, A8. AIFOMUHUI XOPOIIO CBapUBAETCs, HO IJIOXO0 00pabaThIBaeTcsl pe3aHueM, TOHUaNIni
CJION aJIOMHUHHS 3aJiep’KUBAET TEIUIOBBIE Jy4YH, MPOMYCKAeT MPH 3TOM CBETOBBIC, IPUMEHSIOT JIS
MOKPBITUSL TalaTOK, KOCTIOMOB, IJIEHOK H.T.J. AJIIOMMHHEBBIE CIUIABBI IO CIIOCOOY IOJIy4eHUs
3aroTOBOK W M3/ TOIpa3eisaioT Ha Je)OPMUPOBAHHBIC U JIUTCHHBIC.

JEO®OPMUNPOBAHHBIE AJITIOMNWHEBBIE CITJIABBI

[Io cnocoOHOCTH YHPOYHATHCS MpPU TEPMOOOPAOOTKE Ppa3IMYalOT: YIPOUYHSEMBbIE H
HEYIPOYHsIEMbIE CILIaBbl, CIIJIaBbl 0003HAYAIOTCS:

J{ — nropaiatoMuHBI

B — BrIcOKOIIpOYHBIE

AB — aBnann

AK — KOBOUHBIE, KapOIPOYHbIE

Al — nepopmupyemble aTIOMUHHEBbBIE CIJIABbI

JlepopMupoBaHHbIE AITIOMUHUEBBIE CIUIABBI IMPUMEHSIOT JJIS W3TOTOBJIEHHUS 3arOTOBOK MU
U3JIeNHUN MTyTEM Topsiuel U XOJIO0JHON IIacTUYecKoi nedopMauu

HEVIIPOYHAEMBIE CITJIABBI

OtHocsTcst K oqHOGA3HBIM CIJIaBaM CO CTPYKTypoi TBEpaoro L pactBopa onHa oOmamaer
HU3KOW IUIOTHOCTBIO, HO BBICOKOM IJIACTUYHOCTBIO, XOPOLIO CBApUBAETCS, CTOMKU MPOTUB KOPPO3UH,
OPUMEHSIOT U CIa0OHarpyXeHHbIX JAeTaled. YIPOYHEHHE HX MPOUCXOAUT MPH XOJOAHOH
Iudpakuuu B pe3yibrare Hakiaéna. TepmooOpaboTka cocTouT U3 oTkura. K HeynpoyHseMbIM CIuiaBam
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oTHocATcs ciaBsl Al+Mn , Al+My, koTtopble 0603HadatoTcsi AMr 1 AM1 Ha3bIBatOT MOTHATTUH.

YITPOUYHAEMBIE CIIJIABBI

OtHOCAT K ABYX(a3HBIM CIUIaBaM, [MOJBEPralOT TEPMO3aKalIKe Uil  TOJTY4eHUs
MEPEHACHIIIEHHOr0 TBEPAOro pacTBopa. M3 ympouyHsieMbIX CIUIABOB HamOoJjee pacnpoCTpaHEHHBIE Ha
ocnose Al+Cu+Mg+Mn.

Cu u Mg BBOJAT JIJIsl YIPOUHEHHUS.

Mn 111 IOBBIIIEHUS] KOPPO3HOHHON CTOMKOCTH.

JopantoMmuanii  o0o3HavaroTcss OykBodt  J[16- HOMep 1O cTaHIapTy, HPUMEHSIOT B
CaMOoJIETOCTPOSHHH, 00JIaAal0T HU3KOH KOPPO3MOHHON CTOHKOCTHIO.

AL+Cu+Mg+Si — aBuanu. YCTynamT AIOPATIOMHHHUIO 110 MPOYHOCTH, HO MMEIOT BBICOKYIO
IUIACTUYHOCTh B XOJIOJAHOM U TOPSIYEM COCTOSIHHUHU, XOPOLIO CBAapUBAIOTCA M YCTOWUYUBBI K KOPPO3UHU
(o6o03Hauarorcs AB)

Al+Zn+Mg+Cu-0bICOKOIIPOYHBIN aTFOMUHUEBEIH cruiaB B96

Menee mIacTU4YHbIC, WX TMPUMEHSIOT B CAMOJETOCTPOSHUU [UISI TSHKENO Harpy>KEHHBIX
JieTajied, HeI0CTaToOK - HU3Kasi KOPPO3UOHHAsl CTOMKOCTh U CMEIIEHHUE MTPOYHOCTU IIPU TEMIIEpaType
Bbiie 150°C ,mmmpokoe npuMenenue noinyumiu cmiassl AJ/[31, AK4

W3 HUX W3TOTaBIMBAIOT ICTAIH CJIOKHOU (POPMBL.

JIMTEMHBIE AJJIOMUHEBBIE CIIABEI

O6o03navatorcs AJL

B HekoTOphIX cIIaBaX YKa3bIBAIOTCS JIETUPYIOLIUE SJEMEHTHI, a Iudpa colepkaHue B
npoueHTax. AKSM7

JluTteiiHble CIIJIaBBI [0 CBOWCTBY PACHPEIENISIIOT HA MATh TPYIIIL:

1) Al+Si (AJI2, AJI4) (cuymuHBI), JTy4iIde JUThIEe COOMCTBA, MPUMEHSIOT Ui OTJIMBOK
CIOXHOU (OPMBI, OHHM XapaKTEPU3YIOTCS IKHUJIKOTAKYYECTbIO, HHU3KOM TEMIEpaTypoil IJUTh,
KOPPO3MOHHOM CTOMKOCTBIO, XOPOIIEH CBapMBAaEMOCTbIO, HO HU3KMMHM MEXaHUYECKUMHU CBONCTBAMU
JUISl YMEHBIICHUS 3€pHA U YBEIMYEHUS METAJUIMYECKUX CBOWCTB Mepesl pa3IuBKON UX MOAU(PULIUPYIOT
XJIOPUCTHIM HAaTPUEM .KOTOPBIH YBEIMYUBAET POCT KPUCTAIIOB U YBEIMYUBAET MPOYHOCTH HA 25%.

2) Al+Mg. (AJI13) XapakTepHbl HU3KOH IJIOTHOCTBbIO B TPU pa3a Jerde CTajad, HO MMEIOT
BBICOKHME MEXaHUUECKHUE CBOICTBA U CTOMKOCTh IIPOTUB KOPPO3UH.

3) AI+Si+Cu (AJI 5...6)

4) Al+Cu (AJI19) BbICcOKast CTOMMOCTb U3-3a OOJIBIIOTO COJIEPKAHUS MEH.

5) Al+(Cu+Ni, Mn, Zn, Ti) (AJI11) cTpykTypa altOMHMHHEBBIX JUTHIX CIJIABOB COCTOUT U3
L-TBeporo pactBopa 1 3BTEKTUKU. Bce alltoMMHMEBBIE CIUTaBBI TOABEPTatOT TEPMOOOPAOOTKE, OTHKHUTY,
3aKaJike ¥ CTapEHUI0.BCEM ITUM TPeOOBaHUAM, HAa3bIBAIOT aHTU(PPUKIIMOHHBIMU.

3anaHue:

PacmmpoBaTh MapKu CIIJIaBOB B COOTBETCTBHH CO CBOMM BapHAHTOM.

Ne
Bapu
aHTa
1 J16A M; AJI103 J168 BpMu5 AMr2H M96 I1A J190 Masnra
HUH
2 AJI10B JIC59-1J1 | AMr3M 1A M3p Komnens BTS bpO®10 | BTI17 bpMn
-1 5
3 BpOLICH Komens | JIAXK60- AMM AJI23M M16 J190 AJIIOB | O16A | MO006
3-7-5-1 1-1 K
4 JIC63-3 bpO®10- M3p Manraana | JIAXK60-1-1 | JIMKS5- | BpAX9- | BpMus AJI103 | B95A
1 3-3 4
5 AMM2M AJT103 JI80 JIMIpK55-3 M2p MO06 JIC63-3 | Heiizunp | bpOD1 | BT6
-1 OepsI 0-1
6 MO006 Kynunanu AJI93 BpOIICH3- | JIAX60-1-1 | BpAX9-4 M3 JIC63-3 | AJI103 | JIC59-
7-5-1 1J1




7 BpOd10- J16AT AMI2M | Menbxuopsl AJI103 Manranus B95SA JI90 H16AT | JIAXK6
1 0-1-1
8 BT15 AMr2H AJI93M AJIABM JI68 MOb JIA67-2 M3 B95SA 1A
9 JIC59-1J1 | Hei3uns6 | BpKHI- M2p AJI103 BpAX9-4 | AMm2M BT5 Mensx | B95SA
ep 3 HOPHI
10 B95SA BpAX9-4 | AJI103 BT15 AJI23M J168 Ml J16 Mensx | JIAXKG6
HOPHI 0-1-1

Tema 2.7. OcHOBBI TepMHUYECKOH 00padOTKH.
IIpakTuyeckoe 3ansaTue Ne 8. BpiOop BHaa W pe:xkmMa TepMHYeCKOH 00padOTKM KOHKPETHBIX
aAeTajeu.

Mertannonpoaykuus ¢ METALIYPru4ecKUX HPEANpUATHHA MOCTYNAaeT Ha CyIOCTPOUTEIbHbIE
3aBOJBI OOBIYHO B BUJE PA3IMYHOTO IPOKATa, MOKOBOK, B JINTOM COCTOSIHUHU. V3 HUX W3rOTOBISIOT
3arOTOBKM  JeTajielf, KOTOpble TOJBEpPraioT IpeiBApUTEIbHONM TEpMHUYECKOM  0OpaboTke.
[Tocnenyromeit MexaHu4deckoir 00paboTkoi pe3anueM. [Tomydaror netanu 3aJjaHHONW TeOMETPHUYECKOM
dopMbl U pazMepoB. DTH JETAIM Jajnee MPOXOJIAT YHPOUHSIOUIYI0 TEPMUYECKYK0 O00pabOTKy H, B
ClIydae CJI0XHBIX MEXaHU3MOB, HAIIPABJIAIOTCS HAa COOPKY OTAENIbHBIX YacTel CYJOBbIX MEXaHU3MOB, a
13 cOOPOYHBIX €TMHUIl COOUPAIOTCS CaMU CyI0BbIE MeXaHU3MBbl. Cxema 00pabOTKU U U3rOTOBJIEHUS Ha
CYIOCTPOMTEIBHBIX 3aBOAAX OOBEMHBIX JeTallell CyHoB (IIECTEPHH, PHIYArH, IIATYHBI JBHTAaTEJICH
BHYTPEHHEI0 CropaHusi, U Ap.) U3 Ae()opMUPYEMbIX METAINIMYECKUX MAaTepHajoB Mpe/CTaBlIeHa Ha
puc. 8. Kak BugHO, B mpolecce M3rOTOBJIEHUS JeTanei cynoB ABa (wiMm Ooiiee) paza IPOBOAMUTCS
TepMuYecKas 00paboTKa.

TepMuueckas 00padoTka - nmporecc 00padOTKU U3/IETUN U3 TEXHUYECKUX MAaTEPHAIOB ITyTEM
TEIJIOBOTO BO3JEHCTBUS (HarpeBa M OXJAXKAEHUS) C LEJNbI0O U3MEHEHUSI UX CTPYKTYpPhI U CBOMCTB B
3aJJaHHOM HaIPaBJICHUU.

TepMuueckyio 00paOOTKy NPUMEHSIOT KaK OKOHYATENbHYIO JUIsl TOJY4YEeHMs 3a/laHHBIX
MEXaHUYECKUX, (PU3NYECKHX, IKCIUTYaTallMOHHBIX CBOMCTB JleTalieil Cy/10B, a TaKXkKe MPOMEXYTOUHYIO
(mpeABapUTENbHYIO) C LENbI0 YIy4YIIEHHs TEXHOJOTMYECKHMX CBOMCTB (00pabaThiBa€MOCTH
PEXYLUIMMHU HHCTPYMEHTaMHU, 00pabaThIBAEMOCTH JIaBJICHUEM H JIp.).

OCHOBHBIMM ~ BUJAMHM  TpPEABAPUTENBHON TEpMUYECKOW O0O0pabOTKM  3aroTOBOK U3
KOHCTPYKLMOHHBIX CTaJied B CyIOCTPOEHHH SIBIISIIOTCS HOPMATIM3ALMOHHBINA MIIM MOJIHBIN OT)UT. [{s
UX MPOBE/ICHUS 3arOTOBKHM HAarpeBAIOT B CIy4ae MCIOIb30BaHUS KOHCTPYKIIMOHHBIX JOBTEKTOUIHBIX
cTaneil Belme Temmeparypbl (azoBoro mpespamieHus 1AC; na 30..50°C u momy4aroT CTPYKTYpPY
aycreHuta. llocie HeKOTOpoW BBIAEPKKU IMPH TeMIIepaType HarpeBa IMPOBOJAT OXJaKIEHUE Ha
BO3JyX€e (HOPMAJIN3AaLMOHHBIN OTKUT) UIIM BMECTE C MEUBIO (ITOJIHBIM OTXMWI), OIyYasi CTPYKTYpy U3
beppuTa u nepiura.

[IpenBaputensHas TepMuueckass o00paOoTka CHMXKAeT TBEPAOCTh CTalM M YJIydllIaer
o0OpabaTeIBaeMOCTh JieTajeil pe3anrneM. 3a oka3aTesb 00padaThIBAEMOCTH MPH PE3aHUN TPUHUMAETCS
0OBIYHO YHCIICHHOE 3HaYeHUE CKOPOCTHU Pe3aHHeM IPH TOYSHUH pe3laMu U3 OBICTPOPEXKYIIeH cTainu Ha
TOKapHOM CTaHKe, KOTOPOW COOTBETCTBYET CTOMKOCTh pe3loB 60 MHUHYT (BpeMsi Mexay IByMs
NEePeTOYKaMH PEXYILIEH KPOMKH MHCTPYMEHTA).

TunoBasi yKpynHEHHass cxema OOpaOOTKM M M3rOTOBJIEHHS OOBEMHBIX JAeTajeil CyIOBBIX
MEXAHU3MOB Ha CyJJOCTPOUTEIBLHOM 3aBOJIE MPEACTABIECHA HIKE.

METAJUTYPTUYECKHUIA 3ABOJ]

J)pTOBoﬁ NpoKaTt
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Apxanrenbckuii punmman "CP3 "Kpacnas Ky3znuma"

AO "Uentp Cynopemonta "3Be310uka"

3IrOTOBJICHHC 3aroToBOK z[eTanefI CYAOBBIX MEXaHU3MOB 06pa6OTKOﬁ

naBieHueM (Topsiueil ITaMIoBKOM U JIp.)

3aroroBKka aeraju

penBapuTenbHas TepMUYECKas 00paboTKa 3aroToBOK MexaHnudyeckas

00paboTKa pe3aHNeM Ha METALIOPEKYIIUX CTAaHKaX

TaJIU CYyA0BbIX MEXaHU3MOB

Yupounstonias Tepmuueckas 0opadbotka neraneit JloBonounsle onepanun o0padboTku (pu
HEOOXOIMMOCTH )

COopka MexaHH3Ma

Mexanu3m (0TaedbHBIN y3ea)

ITpu conepkanum yriaepoa B KOHCTPYKIIMOHHBIX YTIJIEPOAUCTBIX M HU3KOJIETUPOBAHHBIX CTAJIAX
meHee 0,5% mpoBOAAT OOBIYHO /171l 3arOTOBOK HOpMajin3a- IUOHHBIN OTXKUT, a JUIsl CTalled, MMEIOIIHNX
6onee 0,5% yrieposa - MOJTHBIN OTHKUT.

TunoBasi OKOHYaTeNnbHas TepMHUUYecKas o00paboTka jeraneil CyJOBBIX MEXaHHU3MOB H
MHCTPYMEHTOB COCTOMT M3 JIBYX Ollepanuil: 1 - 3aKalkyu C IOJy4EHHEM Ha JTale OXJIAKICHUS C
00JBIION CKOPOCTHIO (U1l YITIEPOJUCTBIX CTaJIel B BOJIE U JIp.) U3 ayCTEHUTA CTPYKTYpPbl MapTEHCUTA
(A M); 2 - oTmmycka 3aKaJeHHOM CTaJli C HarpeBOM JI0 TeMIIepaTypbl HE BbIIIE TEMIIEpaTypsl (ha30BOro
npespauienust Acl. IlpumeHenne tepmuueckoil 00pabOTKM 3HAYUTEIBHO M3MEHSET MEXaHHUYeCKHe
cBoiictBa cranmd. CXeMbl OCHOBHBIX BHJOB TEpMHUECKOM 0O0pabOTKM il KOHCTPYKIIMOHHBIX
JIOPBTEKTOMIHBIX CTaJeW MpeacTaBieHbl Ha puc. 9. Cxembl TepMHUYECKOW 00pabOTKM neTaneil w3
KOHCTPYKLIMOHHBIX CTaJleH.

3amanue:

OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

1. I[TonsiTue TepMuUeCcKoil 00pabOTKH.

2. Kakue 0CHOBHBIE BUJIbI TEPMHUECKONW 00PaOOTKH MPUMEHSIOTCS B CYJOCTPOCHUN?

3. Kakoe BIMsHHE OKa3bIBAIOT IMOJIHBIM OTXKUT W TIOJHAs 3aKajka C OTIYCKOM Ha MEXaHUYeCKHe
CBOMCTBAa KOHCTPYKIIMOHHOM cTanu?

4. Kakue nmeun NpuMEeHSIOTCS U1 TepMudeckoi 00padbotku B niexax "CP3 Kpacnas Ky3numa"?

5. Jlns Kakux 1ened NpuMeHSIOTCS TOTEHIIMOMETPbI?

6. Kak onpenensercst TeMneparypa HarpeBa npu 3akajike U oTKure?

7. Kakas oxJyiaxaaronas cpejia IpUMEHsETCs B Cllydae HOpMaIM3al[MOHHOIO OTKUra?

Pa3znea 4. Metoabl 00padoTKu MaTepuasioB.

Tema 4.2. O0padoTka MeTaJIJIOB 1aBJIeHUEM



Ilpakmuueckoe 3anamue: Ne 9. Onpedenenue memo0os 00padomKu cmaiu ¢ NOMOULLI0 OUAZPAMM
OXJ1axcO0enus u Hazpeea oemaieil

OO6paboTka MeTasIOB JaBICHMEM OCHOBaHa Ha IUIACTUYECKOM aedopmanuu, T.€.
CIIOCOOHOCTH METAIJIOB MOJ| ACHCTBHEM BHEIIHUX CHJI HEOOpaTHUMO H3MEHSTh CBOIO ¢dopMmy Oe3
paspymenns. OOpaboTKa METAUIOB JABJICHHEM OOCCIICUYUBACT TIOMYyYEHHE 3aroTOBOK IS
MIPOM3BOJICTBA JETalei, a B psAle cllyyaeB M camMHuX JeTaieil TpeOyeMbix (OopM U pa3MepoB C
HEOOXOIMMBIMU MEXaHMYECKHUMHU U (PU3NUIECKUMH CBOMCTBaMHU.

OOpaboTka  fJaBlE€HUEM  SIBISIETCS  BBICOKODKOHOMHYHBIM M IPOTPECCHUBHBIM
TeXHOJOoruueckuMm ImpoueccoM. Cpbiue 80 % neraneidl MamlMH M MEXaHU3MOB HM3IOTaBIMBACTCS
pa3IMYHBIMHU METOaMU 00pabOTKH METAIIJIOB JaBJICHHUEM.

Buapt 06paboTKH 1aBIeHUEM.

OcHOBHBIMU TIpoIIeCCAMH  OOpaOOTKH METa/NIOB JIaBJICHUEM SIBJISIOTCS: IPOKAT- Ka,
BOJIOUEHHE, TIPECCOBaHME, CBOOOIHASI KOBKA, 00BHEMHAs IITAMIIOBKA U JIUCTOBAs! IITAMITOBKA.

1. Ilpokamka

IIpokaTka — mporiecc, pu KOTOPOM 3ar0TOBKA IO/ JIEHCTBUEM CHJI TPEHUSI Py, BTSATHBACTCS B
3a30p MEX]y BpalAIONIMMUCS BaJIKaMHU IPOKATHOTO CTaHA U MJIACTHYECKU Je(hOpPMUPYETCS CUITaMU
P, HopMalIbHBIMU K TIOBEPXHOCTH 3arOTOBKH (puc. 1 a).

[Tpu 5TOM yMeHbBIIIAE€TCS CEYEHHE U YBEIMYMBACTCS JAJMHA 3arOTOBKU. Pa3nmuyaroT npokaTky
B XOJOAHOM HM B TOpsSiYeM COCTOSHUSAX. OOIacTh NMPHMEHEHHs NMPOKATAaHHOTO MeTala BEChbMa
HIMPOKA: HEMOCPEACTBEHHO B KOHCTPYKIMSIX, B KQUe€CTBE 3arOTOBOK ISl M3TOTOBJICHUS JIeTalel B
MEXaHMUYECKUX 1[eXaX U 3arOTOBOK JJIS MOCIIEAYIONIeH KOBKU M IITAMITOBKH.
dopma MonepevyHoro ceyeHus MPOKaTHOTo K3ieius Ha3biBaeTcs mpoduiem (puc. 1 6). COBOKymHOCTh
pa3MyHbIX MPOQUIEH 1 X pa3MepOB HA3BIBAIOT copTaMeHTOM. COpTaMEeHT MpoKaTta JEIUTCs Ha
CJIETyIOIE OCHOBHBIE TPYIIIBI: COPTOBOM, JTUCTOBOM, TPYOBI M MPOKAT CIEIHATLHOTO Ha3HAUCHUSI.
[TpokaTHBII CTaH COCTOUT U3 OJHON WJIM HECKOJIBKMX pabouux KieTel, mepeaa- TOYHOro MeXaHu3Ma 1
anekTpoaBHuraTens. B paboueil kieTu pacrnonararoTcs BajlKH.

a

CopToBoii npoxar

(kpyr, KBaapar, MeCTUTPAHHHUK)
CoproBoit mpokat ¢pacoHHbIH
(yronok, msesiep, TaBp, AByTaBp)

| 7] JIUCT

TpyOa

CrnieunansHbie Tpo(uIn

m (oKOHHBIN IPOPHIIB,
KOJIECO, CBas)

35



0

Pucynok 1 - CxeMa npogoJibHOM MPOKATKH U MOJy4aeMblid COPTAMEHT

[IpokarHble cTaHbl KiIaccUPUUUPYIOT TO TPEM BAKHEHIIMM MpU3HAKAM: IO YHCIY U
PAcCIIONIOKEHHIO BAJIKOB B pab0UnX KIIETSIX, PACIIONIOKEHUIO KIIETEeH, 10 Ha- 3HAYCHHUIO.

[Io mepBomy mpusHaKy paboyue KJIETH CTaHOB MOJPA3IeNsioT Ha AyO, TPHO, KBApTO U
MHOroBaikoBble. KieTs gyo nmeer 1Ba Basika. Takue KiIeTy UCTIONB3YIOT U IPOKATKH 3ar0TOBOK, a
TaK)Ke IMPU XOJIOAHOM U Topsiued mpokaTke Jucta U JieHT. KiieTb Tpuo uMeeT Tpu Bajka C
MOCTOSIHHBIM HAIPaBJICHUEM BpAIllCHHUsI KaXI0ro. B KIIETSX Takoro THIa MpOKaThIBAIOT COPTOBOM
MeTaJlI ¥ TUCThl. MHOTOBaJIKOBBIE KJIETH UMEIOT IIeCTh, ABEHAALATh, ABA/ILATH U 00Jiee BAIKOB, 3TH
KJIETH UCTIONIB3YIOT JUIsl XOJIOJHOM MPOKATKH MIMPOKUX M TOHKUX JIMCTOB H JICHT.

[To yncny pabounx KJeTei MpoKaTHbIE CTaHbl MOIPA3ACIIAIOTCA HA OJJHO- U MHOTOKJIETHEBBIE.

[To Ha3HAUEHMIO MPOKATHBIC CTAHbI MOJPA3ACISIOT HA CTaHbI JJISl MPOKATKH 3arOTOBOK M HA
CTaHbl AJIs BBITYCKa TOTOBOTO MPOKAaTa.

2. Bonouenue

Bonouenne — 310 mporecc NpoTAruBaHusl 3arOTOBKU Y€pe3 OTBEPCTHE JUAMETPOM MEHBIIE
JiaMeTpa 3aroToBKU. BoyioueHne MOXKET BBIOIHATHCA 0€3 ONpaBKH ISl YMEHBIIECHHUS BHEIIHETO
nuameTtpa (puc. 2 a) ¥ ¢ ONpaBKOM AJI1 yMEHBIIECHUS BHEIIHETO JUAMETPa U TOJIIIMHBI CTEHKH TPYOBbI
onHOBpeMeHHO (puc. 2 0). BosoueHue daie OCyIIECTBISIETCS B XOJIOJHOM COCTOSHUU. JlinHa
3aroTOBKH YBETTMYHUBAETCS, a IONEPEYHOE CEUeHUE YMEHbIaeTcs. FICXOHBIMU 3arOTOBKaMHU CITYKaT:
ropsiueKaTaHblii COPTOBOM MpOKaT (KaTaHKa), MPOBOJIOKA, TPYObl M3 CTaJH, IIBETHBIX METAJIOB M
cruiaBoB. Bomouenue oOecrneunBaeT BBICOKYIO TOYHOCTh M3TOTOBIICHHUS U3JEIHA W XOpollee
KayecTBO IOBEpXHOCTU. BojoueHuem mnony4aroT mnpoBosioky auamerpom Jo 0,002 wmwm,
TOHKOCTEHHBbIE TPYObI, hacoHHbIe Mpoduin (puc. 2 B).
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Pucynok 2 — Cxema npoiiecca BOJO4YeHHs: a — 0e3 IPUMEHEHHS ONIPaBKU;
0 — c IpUMEHEHHUEM OIPABKH; B — BUJIbI TPOQUIICH, TOIy4aeMbIX BOJIOUCHHEM.

3. Ilpeccosanue

IIpeccoBanue 3akiro4aeTcsl B BbIJABIMBAHUM METallja 3arOTOBKU U3 3aMKHYTOH IOJOCTH
KOHTEWHEpa yepe3 OTBEPCTHE MAaTPHUIIbl, COOTBETCTBYIOIIEE CEUEHUIO TpeccyeMoro npoduis (puc. 3
a). Mcxo1HOM 3aroTOBKOM MPH NPECCOBAHUH SIBJISIFOTCS LIBETHBIE METAJUIbI U CIUIABBI B BUJIE CIIUTKOB
win npokara. CTany nepej npeccoBaHUeM OOBIYHO HarpeBaroT. L[BEeTHBIE CIUIaBHI MPECCYIOT KaK B
ropsiueM, Tak ¥ B XOJOJHOM cocTosiHMM. IIpu mpeccoBaHMM MeTayul MOJIBEPraeTcsi BCECTOPOHHEMY
HEPAaBHOMEPHOMY C)KAaTHIO M IIO3TOMY HMMEET BECbMa BBICOKYIO ILIACTHYHOCTH. lIpeccoBanuem
MOYKHO 00pabaThIBaTh TaKHUE CIIELUAIBHBIE CTAIH, LIBETHBIE METAILIBI U UX CILIABbl, KOTOPbIE B BUY
HU3KOH TUIACTUYHOCTU (OCOOEHHO B JIMTOM COCTOSHUM) APYIMMH BHAaMHU OOpabOTKH JaBICHUEM
1e(OopMHUPOBATH HEBO3MOXKHO WJIHM 3aTPYAHUTENIBHO.

[IpeccoBanneM MOXKHO MOJIy4aTh IPOGUIHN CI0KHBIX (popM (puc. 3 0), KOTOpbIE HE MOTYT OBIThH
HOJY4YEeHbl JPYTUMH BHAAMU 00paOOTKM JaBieHUEM (B YACTHOCTH, HpPOKaTKoi). ToOYHOCTH

IPECCOBAaHHBIX MPO(UICH BhIIIE, YeM POKATAHHBIX.

K HCA0CTaTKaM IMPCCCOBAHHA MOXKXHO OTHCCTH OoJIbIIINE OTXOAbI: BECh MCTaJIJI HC MOXCET OBITE
BBIJIABJICH U3 KOHTCfIHepa, H B HEM OCTaeTCs TaK Ha3bIBaCMBIN MMpEeCC-0CTATOK, MacCa KOTOPOIro MOKET

nocturathb 0o 40 % oT Macchl 3arOTOBKHU.

4. Kosxa

[Ipouiecc 06paboOTKK AaBIeHUEM, IPU KOTOPOM HArpeThlii METAJl 3arOTOBKH IJIACTUYECKU
nedopMUpYETCsl TPH MHOTOKPATHBIX yJIapax MOJIOTa WM JaBJICHUH TUTyHXKepa mpecca (puc. 4).
Teuenue meTasia Mpu 3TOM CBOOOTHOE.

U3nenue, mnosrydeHHOE B pe3yibTaTe omNepauuidi KOBKH, Ha3bIBaeTCs MNOKOBKOW. KoBka
NpUMEHSeTCS B €IMHUYHOM U CEPUMHOM IMPOM3BOJICTBE, KaK MEJIKHX (PACOHHBIX MOKOBOK, TaK W
Becom Oosiee 2000 kr. Ilpumensiemsblit i 0OpaOOTKM KYy3HEUHBIM MHCTPYMEHT pa3JeisioT Ha
OCHOBHOM, T.€. HEMOCPEJICTBEHHO J1e(hOpMHUPYIOIINI METalI, BCIIOMOIaTeNlbHbIH, peJHa3HAYCHHbIH
JUTSL yAep KaHMsI 3aTOTOBKU M MAHUITYJIMPOBAHUS €10 B MPOLIECCe KOBKU, U U3MEPUTEIbHBIN.

Ocajika — yMEHBILIEHUE BBICOTHI MCXOJHOM 3arOTOBKM 3a CUET YBEJIWYEHUS IUIOLIAAHN €€
MONEPEYHOro ceyeHusl. Pa3HOBUIHOCTBIO OCAIKU SIBISETCS_ BbICAJKa, MPU KOTOPOH MeTayl
OCAKUBAIOT JIMILb HA YaCTH JJIMHBI 3aTOTOBKH.

[IpoumBka — MOJy4YEHHE IMOJOCTEH B 3arOTOBKE 3a CUET BBITECHEHMs] Marepuasia 0e3 ero
ynanenus. [IpommBKoit MOKHO MOTYYUTh CKBO3HOE OTBEPCTUE WM YIiTyOseHue (Tiayxas MpOoILINBKa).

I'mOka — mpupaHue HU30rHYTOM (OPMBI MO 33JaHHOMY KOHTYpy. ['MOKYy NpUMEHSIOT s
MOJIyYEHHUs] HETIOCPEACTBEHHO WM B KOMOMHAIIMHU C JPYTUMH ONEepalisiIMU Pa3sHOOOPa3HBIX U3/l
M30THYTOH (opmbl (YrOJBbHUKH, CKOOBI, KPIOUKH, KPOHIITEWHbI M J1p.). Onepauus TuOKU
COIIPOBOKIAETCS HMCKaKEHHEM IMEepBOHAYaIbHOW (OPMBI TOMEPEYHOrO CEUeHHs] 3aroTOBKU U
YMEHbILIEHUEM €ro IJIOMAN B 30HE U3ruoa.

OTtpyOKa — MMOJIHOE OT/EIECHUE YacTH 3ar0TOBKHU M0 HAPYKHOMY HJIM BHYTPEHHEMY KOHTYPY
IyTeM BHEJPEHHS B 3aroToBKY aedopmupyromero HHCTpyMeHTa. OTpyOKy NpUMEHSIOT Jis
MOJIYYEeHHUs U3 3ar0TOBOK OOJBIION JUTMHBI HECKOJIBKUX KOPOTKHX, [T yAaIeHHUs N3HUIIKOB MeTalia
Ha KOHIIaX MOKOBOK, a TaK)Xe MPUObUILHON U TOHHOM YacTel CIMTKOB U T.II.

CBapka — COEIMHEHHE B €AMHOE IIEJI0€ OTIEIbHBIX YacTed WJIM KOHIIOB 3arOTOBOK IO
JICUCTBUEM JIABJIEHUS B INTACTHYECKOM COCTOSAHMU. Ky3HEUHON CBapKOW XOPOIIIO CBapUBAETCS CTalb
¢ conepxanuem yraeponaa 0,15 — 0,25 %.

5. I'opsauas obvemHnas wmamnoska

D10 BHUJ 00pabOTKM METAJIOB JaBJIEHUEM, MpPHU KOTOpoM (opMooOpa3oBaHuEe HarpeTon
3arOTOBKM MPOUCXOJUT IyTeM 3allOJIHEHUS MaTepuaioM paboyeill MOJOCTH CIEeHHUaIbHOro
UHCTpyMEHTa — mTaMmna (puc. 5). B kauecTBe 3aroToBOK il TOpsSYel IITAMIIOBKH OOBIYHO
UCIOJNIL3YETCSl MPOKAT KPYIJIOro, KBaJApaTHOTO WM MpsMO- yronbHoro mpoduneit. I[lo crnocoOy
U3TOTOBJICHHUS TIOKOBOK TOPSYYI0 OOBEMHYIO IITAaMIOBKY pa3AeisioT Ha HITAMIIOBKY B OTKPBITHIX
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mrammnax (puc. 5 a) M MITaMIOB- Ky B 3aKpBITHIX InTammnax (puc. 5 0). IllltamrmoBka B OTKPBITHIX
IITAMIIaX XapaKTEPU3YETCsl MEPEMEHHBIM 3a30POM MEXy MOJBIKHOW M HEMOJBIDKHON YacTAMH
mramna. B 3TOT 3a30p BeITEKaeT yacTh MeTajula — 00JIOM, KOTOPBIA 3ateM yxansercs. LlTammebl, B
KOTOPBIX METAJUT 3aTOTOBKH JIeOPMUPYETCS B 3aMKHYTON TOJIOCTH, HAa3bIBAIOT 3aKPHITHIMU. Pacxon
MEeTaJlla B 3TOM CIy4yae HIDKE, TaK KaK OTCYTCTBYET 00JIOH, a TOUHOCTh U3TOTOBJICHUS N3/ICITUH BBIIIE,
9YeM IIPH MITaMIIOBKE B OTKPBITHIX IITaMIIaX.

6. Jlucmoeas wmamnosxka

DTO mpomecc U3rOTOBICHUS U3/ACINN U3 JINCTOB, ITOJIOC WIIH JICHT ITPH MTOMOIIH LITaMIIOB 03
IpeBapUTEILHOTO HarpeBa 3aroToBku. Omeparyy JUCTOBOM INTAMIIOBKM JENATCS Ha JIBE TPYIIIBL:
paznenuTenbHble (puc. 6 a), B pe3yabTaTe KOTOPBIX MPOUCXOAUT OTJCIICHUE OJHON YacTH 3arOTOBKH OT
Ipyroi (pe3ka, BeIpyOka, mpoOmBKa), U QopmoodOpasyromme (puc. 6 0), mpeaHa3HAUYCHHBIC IS
HOJTYYCHHS W3JCIUA MPOCTPAHCTBEHHON ()OPMBI IIyTeM IUIaCTH4ecKoW nedopmarum (BBITSDKKA C
YTOHEHHEM U 0e3 yTOHEHUs, THOKa, 00XKUM | Ip.).

[lITaMnoBKa IMO3BOJISET MOyYaTh M3/1EJUS BBICOKOH TOYHOCTH M YHCTOTHI TOBEPXHOCTH TIPH
CHIDKEHHH TEXHOJIOTMYECKHX OTXOJ0B MeTaiia. Hambomee pacnpOoCTpaHEHHBIMH METAIAaMH H
CIUIaBaMU TpPU JIMCTOBOW INTaMIIOBKE SBISIOTCS HU3KOYIJIEPOAUCTAs CTallb, Melb, JaTyHb,
AJTIOMUHUN U €T0 CILIABBI.
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Pucynok 5 - Cxema mtaMroBKy U Tojiydaembie uzaenus: 1 —
00J0itHas KaHaBKa; 2 — 3aTOTOBKA; 3 — IIITAMII.

3aganue:

OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.
1. Buapl 06pabOTKH METANIOB JaBJICHUEM.
2. [lonsiTre 06 ynpyroii u niuactTuyeckoil nedopmainu.
3. CyurHocTh nporecca IpoKaTKHU.
4. Knaccugukanus mpoKaTHBIX CTaHOB.
5. CyuHoCTh npolecca BOJIOUYEHHUS.
6. CymHOCTh IIpoIiecca U MPEeCCOBAHUS.
7. CBOOOTHAS KOBKA.
8. I'opsiyast 00BEMHAS IITAMITOBKA.
9. JIucToBas mITaMIOBKA
10. Oneparuy TUCTOBOM MITAMIIOBKH.

4.2. 3ajanus 151 NPOMEKYTOYHON aTTecTAlu
DopMa NPOMEKYTOYHOH aTTeCTAlUH — IK3aMeH.

DK3aMeH TPOBOJUTCS B MUCbMEHHOU (dopme. bumner BkirodaeT B ceOs S5 3amaHuid, KOTOPBIE
OCHOBAHbI Ha MaTcpHuajJiC¢ MO BCCM pasjciiaM U TEMaM JUCIHUIIIINHBI. BpeMSI BBITIOJTHCHU A BaﬂaHHﬁ



6unera -120 MUHYT.
B ocHOBe olleHKM IpH cladye dK3aMeHa JISKUT NATudaiuibHas cucrema (5 «OoTaudHoO», 4
«XOpOILO», 3 «yIOBIETBOPUTEIBHOY, 2 «HEYIOBIECTBOPUTEIILHOY).

Kpurepuu onieHnBaHus:

1. OTBeT OlLIEHUBACTCS HA «OTIUIHOY, €CITM 00YUAIOIIHIICS HCUEPITBIBAIOIIE, TOCICIOBATEILHO,
IPaMOTHO M JIOTMYECKHM CTPOMHO U3JaraeT MaTepuasl, CBOOOJHO CHpAaBISETCS C pELICHUEM
IIPAKTUYECKUX 3aja4, HE JOIYCKaeT OLIMOOK BO BCeX 5 Bolpocax Ouiera.

2. OTBeT OLIEHUBAETCA HAa «XOPOLIO», €CIU OO0ydarouuiics TBEPAO 3HACT IPOrpaMMHBIH
MaTepuai, He JOIyCKAaeT CYLIECTBEHHBIX HETOYHOCTEM IIPHM OTBETaX, CIPABISAETCS C PELICHUEM
IPaKTUYECKUX 3a/1a4, He JOITycKaeT olMOO0K B 4 Bollpocax Ouiiera.

3. OTBeT OIICHUBAETCS HA «YAOBICTBOPUTEIBHO», €CIH OOYYAIOIIMICS OCBOHMJ TOJBKO
OCHOBHOHM MaTepuall, OIHAaKO HE 3HAeT OTJEJIbHBIX JeTajel, 10MycKaeT HETOUHOCTH U HEKOPPEKTHbIE
(opMyITHPOBKH, HapyIIaeT MOCIEI0BATEIBHOCTD B U3JI0KEHUH MaTepUaa, UCIBITHIBACT 3aTPYAHECHUS
IPY BBIIOJIHEHUH MPAKTUYECKUX 3a/laHUM U 1aeT MpaBUIbHbIE OTBETHI TOJIBKO Ha 3 Bompoca Ouiera.

4. OTBeT OLIEHUBAETCS Ha «HEYI0BIETBOPUTEIILHO, €CIIU 00yUarOIIHIiCs HE paCKpbLII OCHOBHOE
coJiepKaHue MaTepuaa, JOMycKaeT CyIECTBEeHHbIE OLIMOKHU, ¢ OOJIBIINMU 3aTPYAHEHUSAMU BIOIHACT
IIPAKTUYECKHE 3aJIaHUs U J1aeT MpaBUIIbHbIE OTBETHI HE OoJiee ueM Ha 2 Bompoca Ouiera.

[TIEPEYEHD
BOIIPOCOB U 3aJIaHUH JIs IIOATOTOBKU K DK3aMEHY

. Ucxonnble MaTepuansl AJi IPOU3BOICTBA YyT'yHa.

. [logroroBka xene3HsIX pyA K IUIaBKE.

. YCTpOWCTBO TOMEHHOM NeYHu.

. MeTamutyprudeckue nporuecchl B JOMEHHOM MeYn

. IIpoaykuust JOMEHHOIO MPOU3BOJICTBA.

. CymHocTs nporiecca mpou3BoJicTBa craiau. OCHOBHBIE ATalbl IIpolecca.

. IIpon3BoCTBO cTau B KOHBEPTEPaX. JJOCTOMHCTBA M HEJOCTATKHU IIPOLIECCa.

. [Ipon3BOCTBO CTaIM B MApTEHOBCKUX Medax. JIOCTOMHCTBA M HEJOCTATKH IIpoLecca.

. IIponu3BOCTBO CTAIM B JIEKTPUUYECKUX NIeYaX. JJOCTOMHCTBA M HETOCTATKU ITPOLECCA.

10. Meansbie pyibl ¥ CIOCOO X 0OOTAICHUSI.

11. IIponsBoacTBo yepHOBOM Meau. [InpoMeTamrypruaeckuii METOI.

12. Pa¢punupoBanue meau. OCHOBHBIE CIIOCOOBI.

13. OcHOBHBIE 3Tanbl TPOU3BOACTBA AITFOMUHUS.

14. OcHoBbI Teopuu crutaBoB. [loHsTHE O crilaBe, KOMIIOHEHTE, (ase, cucTeMe.

15. OcHOBHBIE THUIIBI CIIJIABOB: MEXaHUYECKAsl CMECh, TBEP/IbII pacTBOP, XUMUUECKOE COEAMHEHUE.
16. IIpuHUUI MOCTPOEHHUS TUArPaMMBbl COCTOSIHUS CILJIaBOB U3 JIBYX KOMIIOHEHTOB.

17. dumarpamma COCTOSHHS CIUIABOB M3 JBYX KOMIIOHEHTOB, OOpa3yIOIIUX B TBEPAOM COCTOSHUHU
MEXaHUYECKYIO CMECh.

18. JlmarpaMma COCTOSIHMS CILJIaBOB M3 JIByX KOMIIOHEHTOB C HEOIPAaHUYEHHON pacTBOPUMOCTHIO B
TBEPJOM COCTOSTHUU.

19. JlnuarpaMmmMa COCTOSIHUS CIIJIaBOB C OTPAaHUYEHHOW PACTBOPUMOCTBIO B TBEPAOM COCTOSIHUU.

20. OcHOBHBIE (HU3UYECKUE CBOMCTBA METAIVIOB U CIIJIaBOB.

21. Xumudeckue CBOMCTBA METAJNIOB U CIIaBOB. Koppo3ust u criocoObl 3alTUThI OT Heg.

22. OCHOBHbIE MEXAaHUYECKHE CBOMCTBA METAJJIOB U CILJIABOB.

23. OCHOBHBIE TEXHOJOTUYECKHUE CBOMCTBA METAJIJIOB U CILJIABOB.

24. OCHOBHBIE IKCIUTyaTallMOHHbBIE CBOMCTBA METAJJIOB U CILIABOB.

25. MakpoaHaliu3 ¥ MUKpOaHanu3. MarHuTHas ¥ yJIbTpa3BYKoOBas 1e(hEeKTOCKOIHSI.

26. Meno-kepoCHHOBBIN MeTOT Ae(hEKTOCKOIIHH.

27. Onpenenenne TBEPAOCTH MeTAIIIOB MeToiaMu bpunernns u Poksenna.

28. Knaccudukanus craneit. BausiHue nmpumeceit Ha CBOMCTBO CTaleH.

29. MapkupoBKa YTJIepOJAUCTBIX U JISTUPOBAHHBIX CTAJIEH 10 TOCYIapCTBEHHOMY CTaHaapTy. [Ipumepsl.

O 001N DN b W~

39



30. Knaccudukanms 4yryHOB, MX CTPYKTypa, CBOMCTBa, NMpHMEHEHHE. MapKHpOBKa YyTryHOB IIO
rocy/1apCTBEHHOMY CTaHJIaPTYy.

31. CnnaBbl Ha ocHOBe Meau. JIaTyHu. MapkupoBka 1o rocy1apcTBEHHOMY cranaapry. [Ipumenenue.
32. CnuiaBbl Ha OCHOBE Meqid. bpoH3bl. MapkupoBKa 1o rocy1apcTBEHHOMY cTanaapty. I[Ipumenenue.
33. CrutaBbl Ha ocHOBe amoMuHus. Knaccudukarusi.

34. AuTU(PpUKITMOHHBIC MaTEPHAIIHI.

35. OcHOBBI TepMHuUecKOi 00paboTKu cTamu. OTKUT U HOpMaTH3AIHs.

36. OcHOBBI TEPMUYECKON 00pAOOTKHU CTaIH. 3aKajKa.

37. OcHOBBI TepMHuUeCcKOi 00paboTku cramu. OTIycK.

38. Xumuko-repmuueckast oopadotka cranu. [lemenranus.

39. Xumuko-tepmuueckas 00paboTka ctanu. A30THpOBaHHE.

40. Xumuko-TepMuueckas oopadorka cranu. [{luanupoanue.

41. Xumuko Tepmudeckas oopadorka cranu. uddy3noHHas MeTaIU3aIus.

42. JIpeBecHble MaTepUAIbI.

43. Pe3uHOBbIE MaTepHUaIbI.

44. IInacT™Macchl.

45. JJakoKpacouHble MaTepHalbl.

46. KoMnosursl.

47. Jlutelinoe npou3BoACcTBO. Mosenu, UX Ha3HAU€HHE, KOHCTPYKIUS U U3TOTOBJICHUE.

48. Buasl 00paboTku MeTaisioB naBieHueM. [lonsTtre 06 ynpyroii u niaactuyeckoil nedopmanuu.

49. O6paboTKa METAILIOB pe3aHueM. MeTaUIOpEeKyIue CTAHKH.

50. Cioco6bl CBapKH IJIABJICHUEM U JaBJICHUEM

3agaHus:

1. Onpenenennie MapKUpPOBKU MeTauioB U criaBoB 1o ['OCTy.

MOO0; JI72; UTI'6C3I; CU45; A99; bpO31112C5; JDKMrs59-1-4; AUB-3; KUY-60-3; bpO6; bpKH1-3;
BKS8-B; T5K10; TT7K12-M; BK6-OM

2. PacumdpoBka mapku cranu no ['OCTy. Tum cramu mo cocTtaBy, Ha3HAu€HHUIO, KadyecTBY,
MIPOLEHTHBIA COCTAB CTAJIM JAaHHON MapKH.

BCr6nc; BCt3I'cn; Ct3xm; 45A; Y7A; V9; 20X2H4III; 08X13; 55C2; 9XC; XB5; 50C2H2A; P6MS5;
12X18HI9T; 06 XH28M/T

3. CxemaTtu4Hoe M300pa’keHUE IUarpaMMbl COCTOSHHS JIByXKOMIIOHEHTHOT'O CIUIaBa MO MCXOIHBIM
JaHHBIM C YKa3aHHEM JIMHUU COJIUJYycCa, JUHHUM JIMKBUAYCA, O0JIaCTU YKUAKOTO COCTOSIHUS CIUIaBa,
00J1aCTH TBEP/IOTO COCTOSTHUSI CILIABA.

1). Ilpm oOpa3oBaHMM KOMIIOHEHTAMH MEXAaHMYECKOW CMECH, €CIU HW3BECTHO, YTO: TeMIlepaTypa
KpUCTAJIIIM3aLM1 KOMIIOHEHTa A + 650°C

TEeMIIepaTypa KpUCTAIN3AMA KOMIIOHEHTa B + 750°C

B Touke dBTeKTUKH (30%A u 70%B) TemnepaTtypa KpucTauiu3anum + 520°C.

2). Ilpu oOpazoBaHMM KOMIIOHEHTaMHU TBEPIOTO pacTBOpa C HEOIPAaHUYEHHOM DPACTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPJIOM COCTOSIHMHM, ECIIM U3BECTHO, YTO: TEMIIEPATypa KPUCTAIIN3ALUN KOMIIOHEHTA
A +550°C

TEMIEPATypa KpUCTAUIM3ALUU KOMIIOHEHTa B +700°C

B Touke (60%A u 40%B) Temmniepatypa qukBumyca + 650°C, a TeMIiepaTypa coiaumayca + 580°C.



		2025-04-11T16:03:11+0300
	СУРОВЦЕВ РОМАН АЛЕКСАНДРОВИЧ




