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IMacnopt ¢oHAA OLIeHOYHBIX CpPe/ICTB
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dopmMUpyemMsbie OueHouHbIe
Mopny/b JYCLUTIVHBI KOMIIeTEHL[UU MarepuraJibl KonunuecTtBo
VJIU UX YaCTU Vi Cpe/iCTBa
MexaHnueckue CBOMCTBA
TecTupoBaHue 23
MaTepHra’soB.
Kpucrannuyeckoe
CTPOEeHHEe MeTaslyIOB.
Xf AKTEDHCTHKA TectupoBaHue 20
PAKIED OIIK-5. CriocoGen
MeTa/lJIMYeCKUX CIJIaBOB
VICII0/1b30BaTh
Juarpamma coCTOsIHUS CBOIICTBRA TectupoBaHue 47
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YLYHbI 3/1eKTPOTeXHUUECKHUX paboTa
TectupoBaHue
Tepmuueckasi 00paboTka MATepHaJIoB B Komr pO]'IBHaH 45
CTamu pacueTax rapaMeTpoB 136 5
Y Pe)XKUMOB 00bEKTOB paboTra
XUMUKO-TepMUUeCKast 7
p ripodeCCUOHATLHOU TecTuposanue 20
06pa60TKa CTa/iv JeaTe/IbHOCTU
lIBeTHBIE MeTa/Ulbl U TectupoBaHue 30
criiaBbl; CruiaBsl € KoHTtposbHas 20
0CcOObIMU CBOMCTBAMU paboTa
Hewmetannuueckue
TecTupoBaHue 25
MarepuraJibl




1 OOEHOYHBIE MATEPUAJIbI, HEOBXO/JVMBbIE

JI/I1 OOEHKU 3HAHUM, YMEHUI U HABBIKOB JIEATE/IbHOCTHU

B ITPOIECCE OCBOEHUSA JUCLIUII/IMHBI

Tabmua 2 — dopmupyemMbie KOMIETeHLUU

Kop n HarimeHOBaHWe
KOMIIETEHLIN

Kop v HaMeHOBaHMe MHAMKATOpa JOCTH)KEeHUSI KOMITeTeHL[UH (4aCTH
KOMIIETEHL[1H )

OrjeHOUHBIe
MarepHrabl
Y Cpe/iCcTBa

OIIK-5. Cnocoben
HCII0JIb30BaTh
CBOMCTBA
KOHCTPYKLMOHHBIX
U
3/IEKTPOTEXHUUECK
MX MaTepHasioB B
pacueTax
rapaMeTpoB U
PE>KHMOB
00BLEeKTOB
ripoecCcHOHATBEHO
1 JesiTeTbHOCTH

MexaHWUeCcKHe CBOMCTBa MaTepuasioB

W I-1ork-5 JleMOHCTPUPYET 3HaHHWe 00/1acTeld TPUMeHeHUs,
CBOWCTB, XapaKTePUCTHK U METOJ0B UCC/Ie/JOBaHUS
KOHCTPYKLMOHHBIX MaTepHasioB, BLIOMPaeT KOHCTPYKLIMOHHBIE
MaTepHasbl B COOTBETCTBUH C TPeOyeMbIMH XapaKTepUCTUKAMHU
TSI MCTTO/Tb30BaHus B 00/1aCcTH 1podhecCcroHaTbHOM
JlesATeTbHOCTH

TectupoBaHue

KPI/ICTaJ'IfII/I‘—IECKOE CTPOE€HHE METa/I/IOB.
XapaKTepI/ICTI/IKa MeTa/IJIMYeCKHUX CI1JIaBOB

W I-1ork-5 JleMOHCTpUPYET 3HaHHWe 00/1acTeld TPUMeHeHUs,
CBOMCTB, XapaKTePUCTHK U METOJ0B UCC/Ie/JOBaHUS
KOHCTPYKLMOHHBIX MaTepHasioB, BLIOMPaeT KOHCTPYKLIMOHHBIE
MaTepHasbl B COOTBETCTBUH C TPeOyeMbIMH XapaKTepUCTUKAMHU
TSI MICTTO/Tb30BaHus B 00/1aCTH MpodhecCroHaTbHOM
JlesATeTbHOCTH

TectupoBaHue

[uarpamMma cocTosiHusi kesie30-yryiepo. Cranu. YyryHsl

W I-1ork-5 JleMOHCTPUPYET 3HaHHWe 00/1acTeld TPUMeHeHUs,
CBOWCTB, XapaKTePUCTHK U METOJ0B UCC/Ie/JOBaHUS
KOHCTPYKLMOHHBIX MaTepuasioB, BLIOMPaeT KOHCTPYKLIMOHHBIE
MaTepHasbl B COOTBETCTBUH C TPeOyeMbIMH XapaKTepHUCTUKAMHU
TSI MICTIO/Tb30BaHus B 00/1aCTH MpodhecCroHaTbHOM
JlesATeTbHOCTH

TectupoBaHue
KonTtposibHas
paboTta

Tepmuueckasi 00paboTKa CTaau

W I-1ork-5 JleMOHCTpUPYET 3HaHHWe 00/1acTel TPUMeHeHUs,
CBOWCTB, XapaKTePUCTHK U METOJ0B UCC/Ie/JOBaHUS
KOHCTPYKL[MOHHBIX MaTepHasioB, BLIOMPaeT KOHCTPYKLIMOHHbIE
MaTepHasbl B COOTBETCTBUH C TPeOyeMbIMH XapaKTepUCTUKAMHU
TSI MICTTO/Tb30BaHus B 00/1aCTH MpodhecCroHaTbHOM
JlesATeTbHOCTH

TectupoBaHue
KonTtposibHas
pabota

XUMUKO-TepMHUUecKast 00paboTKa CcTaau

W I-1ork-5 JleMOHCTPUPYET 3HaHHWe 00/1acTel TPUMeHeHUs,
CBOWCTB, XapaKTePUCTHK U METOJ0B UCC/Ie/JOBaHUS
KOHCTPYKLMOHHBIX MaTepHasioB, BLIOMPaeT KOHCTPYKLIMOHHBIE
MaTepHasbl B COOTBETCTBUU C TPeOyeMbIMH XapaKTepUCTUKAMHU
TSI MICTIO/Tb30BaHus B 00/1aCTH 1podhecCcroHaTbHOM
JlesATeTbHOCTH

TectupoBaHue

HBETHLIE MeTa/ibl U criyiaBbl. CIiiaBbl C 0COOBIMUA CBOMCTBAMH

W I-1ork-5 JleMOHCTpUPYET 3HaHHWe 00/1acTel TPUMeHeHUs,
CBOWCTB, XapaKTePUCTHK U METOJ0B UCC/Ie/JOBaHUS
KOHCTPYKLMOHHBIX MaTepHasioB, BLIOMPaeT KOHCTPYKLIMOHHBIE
MaTepHasbl B COOTBETCTBUH C TPeOyeMbIMH XapaKTepUCTUKAMHU
TSI MICTTO/Tb30BaHus B 00/1aCTH MpodhecCcroHaTbHOM
JlesATeTbHOCTH

TectupoBaHue
KonTtposibHas
pabota

HemeTannuueckue MdTepHaJibl

W I-1ormk-5 JleMOHCTPUPYET 3HaHHWe 00/1acTeld TPUMeHeHUs,
CBOWCTB, XapaKTepPUCTHK ¥ METOZOB UCC/IeJOBaHUSI KOHCTPYK-
L[UOHHBIX MaTepHasioB, BEIOMpaeT KOHCTPYKI[MOHHBIE MaTepHasIbI
B COOTBETCTBHUHM C TpeOyeMbIMU XapaKTepPUCTHUKAMU [Jisi
WCTI0/Tb30BaHus B 00/1acTH npodeccUOHATBHOM /IeITeTbHOCTU

TectupoBaHue




Mopyns 1
MexaHuuecKue CBOHCTBA MaTepHasioB.
@®oH/| TECTOBBIX 3a/JaHU /ISl TEKYI|ero KOHTPOJ/Is1 3HAHUU 10 MO/YJII0

Bbibepume 00uH npasuibHblll omeem u Hajdcmume KHONKy «/lanee»

Ha pucyHnke NoKa3aHa cxeMa U3MepeHUs1 TBEPJO0CTH 110 METOAY...
+Bukkepca
Poksesia
[Topa
bpunenna

B ocHoOBe ompeje/ieHUs TBePAOCTH 10 PoKBe//1y /Ie)KHUT oIpe/je/ieHue:
+orpefesieHus1 TJIyOHHBI OTIIeyaTKa HAKOHEUHWKa Moc/ie CHSITUSI OCHOBHOM Harpy3ku
OTHOLLIeHUS IPUIOKeHHOH K CTa/IbHOMY LIApPUKY Harpy3Ky K IUIOLaii TIOBEPXHOCTH
JTyHKH

OTHOLLIeHWS IPUIO)KEHHOM K a/IMa3HOM NMpaMH/ie Harpy3Ku K IUIOLa/ii TIOBEPXHOCTH
oTrieyarka

JiiaMeTpa OTIieyaTKa

Onpejenenne TBep0CTH 0 bpyHe/N/110 CBOAUTCA K ONpe/ie/IeHUI0:

oripeiesieHUsi T/TyOMHBI OTIIeYaTKa HAKOHEUHWKaA T10C/Ie CHSITUSI OCHOBHOM Harpy3ku
+OTHOLLIeHUS! TIPUIOKEHHOU K CTa/lbHOMY I1apUKYy Harpys3Ku K IUIOLa v TIOBEPXHOCTH
JTyHKH

OTHOLLIeHWS IPUIO)KEHHOM K a/IMa3HOM NMpaMH/ie Harpy3Ku K IUIOLaii TTIOBEPXHOCTH
oTrieyarka

JiiaMeTpa OTIieyaTKa

Onpepenenue TBep0CTH N0 BUKKepCy CBOAUTCA K OIIpe/ie/IeHUIO:

orpeiesieHUsi T/TyOMHBI OTIIeYaTKa HAKOHEUHWKaA T10C/Ie CHSITUSI OCHOBHOM Harpys3ku
OTHOLLIeHWS IPUIOKeHHOM K CTa/JIbHOMY LIAPUKYy Harpy3Ku K IUIOLa/ii TIOBEPXHOCTH
JTyHKHA

+OTHOLLIeHUS TIPUJIO’KEHHOW K aniMa3HOoW MUpamMu/ie Harpysku K IUIOL[aJy MOBEPXHOCTH
oTrieyarka

JiiaMeTpa OTIleyaTKa

3aBHCUMOCTb MeXAy TBepAocTbi0 HB 1 npouHocThIO:
+IIpsamas
OO6parHas



Jlorapudmuyeckas
Kyb6uueckast

IIpu ucnonb3oBanuu Meroaa PokBeslia /i u3sMepeHUs TBePAOCTH 10 HiKasie A
UH/MKATOPOM AIBJISIeTCHA:

CranbHoU wapuk auametp 10 MM

+AJiMa3HbIM KOHYC

AsiMasHas nupamuyza

CranbHOU LIapyK AuameTpom 1,58 mm

IIpu ucnonb3oBanum Meroaa PokBesia yis u3MepeHusi TBEPAOCTH 10 Hmikaie B
HHAUKATOPOM SIBJIAETCA:

CranbHoU wapuk auametp 10 MM

AJIMa3HbIU KOHYC

AsiMasHas nupamuyza

+CTasbHOU LIApUK AuaMeTpoM 1,58 MM

IIpu ucnonb3oBanuu Meroaa PokBesia s usMepeHusi TBepAOCTH 1o mkasie C
HHAUKATOPOM fIBJIAETCH:

CranbHoU wapuk auametp 10 MM

+AJiMa3HbIM KOHYC

AsiMasHas nupamuyza

CranbHOU LIapyK AuameTpom 1,58 mm

IIpu ucnosnb3oBanuu Meroa PokBessia /i/isi u3MepeHUsi TBEPAOCTH Mo Hikasie B
HCII0/Ib3YeTCs1 OCHOBHAs Harpy3kKa:

+90 Krc

3000 krc

1500 krc

50 Krc

140 krc

IIpu ucnosnb3oBanum Meroa PokBessia /i/isi u3MepeHUusi TBepAOCTH o mikase C
KCII0/Ib3yeTCs1 OCHOBHAs Harpy3kKa:

90 krc

3000 krc

1500 krc

50 Krc

+140 krc

IIpu ucnonb3oBanuu Meroaa PokBeslia /i u3MepeHUs TBePAOCTH 10 HiKasie A
HCII0/Ib3yeTCsA OCHOBHAsA Harpy3kKa:

90 krc

3000 krc

1500 krc



+50 Krc
140 krc

O6o3nauenue 180HB>,5/187,530 03HaUaeT, YTO:

+ [Ipu guametpe mapuka 2,5 MM, Harpyske 187,5 Krc, BpeMeHU BblepKKU 30 ¢ 4uciio
TBepA0CTU 110 bpuHesito cocrasusio 180

IIpu nuametpe maprka 30 MM, Harpyske 187,5 Krc, BpeMeHU BbIJepPKKU 2,5 C YUCIIO0
TBepA0CTU 110 bpuHesito cocrasusio 180

Yucsio TBepgoctu 1o Poksesny 110 ikane B cocrasusio 180

Yucsio tBepgoctu 1o Bukkepcy coctaBusio 180 nmosydeHo ripyu Harpyske 2,5 Krc,
TIpUJI0KeHHOU B TeueHue 30 ¢

Cnoco0 ucnbITaHUsA Ha TBEP/0CTh, 0CHOBAHHbBIN Ha B/laB/IMBAaHUHU
yeThbIpeXIrPaHHOM a/IMa3HOM NMMPaMMABL, — 3TO oNpejesieHe TBepAOCTH M0:
+ Bukkepcy
bpunento
Illopy
Poksesnny

SIBleHHe HaKJ/IeNa MPUBO/IUT K:

+ITOBBIIIIEHNIO MEXaHUUECKUX XapaKTePUCTHK CTa/IN
[ToHWKeHUIO MeXaHUUeCKUX XapaKTePUCTUK MeTaJslla
3MeHeHWIO XMMHUeCKOT0 COCTaBa CTaiu
YBenuueHuo ¢GeppuTHOTO 3epHa

IToka3aTe/y MPOYHOCTH XapaKTepHU3yHTCA:
OTHOCHUTEe/ILHBIM YAJIMHEHWEeM, OTHOCUTEeTbHBIM Cy>KeHHueM
+[IpenesioM POYHOCTH, TIPE/IE/IOM TEKYUeCTU
TBepAoCTbIO

PaborToii 3aTpauriBaeMoOM Ha yZiapHbIY W3/10M o0Opasija

Iloka3aTey NJIaCTUYHOCTH XapaKTepPU3YIOTCSH:
+OTHOCUTE/IbHBIM Y/IMHEHWEM , OTHOCHUTE/IbHbIM CY)KeHHEeM
[Ipesesiom NpOYHOCTH, TIPE/Ie/IOM TEKYyUeCTU

TBepAoCTbIO

PaborToii 3aTpauriBaeMOM Ha yZlapHbIY W3/10M oOpasija

Iloka3arTenb yAapHOU! BA3KOCTH XapaKTepHu3yeTcs:
OTHOCHUTEe/ILHBIM YAJIMHEHWEeM, OTHOCUTEeTbHBIM Cy>KeHHueM
[Ipesesiom NpOYHOCTH, TIPE/IE/IOM TEKYyUeCTH

TBepAoCTbIO

+ PaboToii 3aTpauriBaeMoi Ha yjapHbIi 13/10M obpas3iia

Ilpepes1 MPONOPMOHA/IBHOCTH — 3TO:



+MakcumasibHOe HarpsbKeHHe, 10 KOTOpOoro AeopMaliyisi YBeJIMUMBaeTCsl TPSIMO
TIPOMNOPIIMOHA/ILHO Harpy3kKe (J1eliCTByeT 3aKoH ['yka)

MakcrMasibHOe HanpsKeHre, 10 KOTOPOro COXPaHsIOTCS yIpyryve CBOKWCTBA (HeT
0CTaTOYHOU JedhopMarin)

HavMeHbliee HarpsbkeHue, IpY KOTOPOM B MaTepuasie NPOMCXOAUT 3aMeTHOe
yaauHeHUe 6e3 yBe/lnueHUs Harpy3Ku (MaTepuas TeueT)

Haubosblilee HarnpsbkeHWe, KOTOpOe MaTepuas Bbl/lep>KiBaeT 6e3 pa3pyllieHus],
COOTBETCTBYIOLI[ee HAUOOJIbIIIeN Harpy3ke

IIpepes ynpyrocTu — 37o:

MakcrMasibHOe HamnpsKeHue, 0 KOTOporo AedopMaliysi yBeJTMUUBAETCST TIPSIMO
TIPOMNOPIIMOHA/ILHO Harpy3ke (J1eliCTByeT 3aKoH ['yka)

+MakcumasibHOe HarpsbKeHHe, 10 KOTOPOro COXPaHSIFOTCSl yIIpyrue CBOMCTBA (HeT
0CTaTOYHOM JedhopMarim)

HavMeHbliee HarpsbkeHue, IIpU KOTOPOM B MaTepuasie IPOMCXOAUT 3aMeTHOe
yaauHeHUe 6e3 yBe/lMueHUs Harpy3Ku (MaTepuas TeueT)

Haubosnbliiee HanpsbkeHWe, KOTOpOe MaTepuas Bbl/lep>KiBaeT 6e3 pa3pyllieHus,
COOTBETCTBYIOLI[ee HAUOOJIbIIIeN Harpy3ke

IIpepnesn TeKyuecT — 3T0:

MakcrMasnbHOe HamnpsKeHre, 10 KOTOpPoro AedopMaliysi yBeJTMUUBAETCST TIPSIMO
TIPOMNOPIIMOHA/ILHO Harpy3ke (J1eliCTByeT 3aKoH ['yka)

MakcrMasibHOe HanpsKeHre, 10 KOTOPOro COXPaHsI0TCS ypyrie CBOKMCTBA (HeT
0CTaTOYHOM JehopMarim)

+HanmeHblee HanpskeHUe, IPU KOTOPOM B MaTepuasie MPOMCXOAUT 3aMeTHOe
yaauHeHUe 6e3 yBe/lMueHUs Harpy3Ku (MaTepuas TeueT)

Haubosnbliiee HanpsbkeHWe, KOTOpOe MaTepuas Bbl/lep>KiBaeT 6e3 pa3pyllieHus,
COOTBETCTBYIOLI[ee HaUOOJIbIIIeN Harpy3ke

IIpeaen npoyHOCTH (BpeMeHHOe CONIPOTUB/IeHHE) — 3TO:

MakcrMasnbHOe HamnpsKeHre, 10 KOTOporo AedopMaliyst yBeJTMUUBAETCST TIPSIMO
TIPOMNOPIIMOHA/ILHO Harpy3ke (J1eliCTByeT 3aKoH ['yka)

MakcrMasibHOe HanpsKeHre, 10 KOTOPOro COXPaHsI0TCS yIpyryie CBOKMCTBA (HeT
0CTaTOYHOM JedhopMarim)

HavMeHbliee HarpsbkeHue, IpY KOTOPOM B MaTepuasie POMCXOAUT 3aMeTHOe
yaauHeHUe 6e3 yBe/lnueHUs Harpy3ku (MaTepuas TeueT)

+Hauborblilee HampsbkeHWe, KOTOpOe MaTepuals Bbl/lep>KriBaeT 6e3 pa3pyllieHus,
COOTBETCTBYIOLI[ee HaUOOJIbIIIeN Harpy3ke

OTHoOCUTe/IbHOEe y/IUHeHHEe — ITO:

+OTHOIIeHe yBenueHust AJTMHHBI 00pas3ija (abCo/0THOTO YAJIMHEHUSs) K
nepBOHava/bHOM JyIHe obpasia

PasHOCTb MeXXAY AJIMHOM 06pa3iia rmoc/ie pa3pbiBa U MepBOHAYa/IbHOM AJTMHHO



OTHollleHre yMeHbIIIeHHS TIJIoIaiu TIOTIepeYHoro ceueHurst obpasiia (abCoMmoTHOTO
Cy’KeHHs1) K IIepBOHaYa/IbHOM TIONA/IU TIOTIEPeUHOro ceueHus obpasija

Pa3HOCTh MeXXy TIepBOHAYa/IbHOM TIOLA/IbIO TTOTIEPeYHOro ceyeHus: obpasiia

Y TIJIONIA/IbI0 TIONIEPeYHOT0 ceueHust 0Opasiia rmocjie pa3pbiBa

OTHOCUTe/IbHOE Cy)KeHHe — 3TO:

OTHoI1IeHHe yBeIMueHUs AJTMHHBI 00pas3ija (abCoOTHOrO YAJIUHEHUSsT) K
TepBOHavaabHOM Ji/TMHe obpasiia

PasHOCTb MeXXAy AJIMHOM 06pa3iia roc/ie pa3pbiBa U MepBOHAYa/IbHOM AJTMHHO

+ OTHOIIeHHe YMeHbITIeHUs TUIOIaiv TIoTIepeYHoro ceueHrst oobpasiia (abCoMoTHOTO
Cy’KeHUs1) K llepBOHauaIbHOM TUIOIIA Y TIOTIepeuHOro ceueHusi oopasija

Pa3HOCTh MeK/y TTepBOHaYa/IbHOM I/I0I[a/ibI0 TIOTIePeUHOro ceueHusi oopasija

Y TUIOLLa/IbI0 TIOTIeEPeUHOro ceueHust oOpasija rocse pas3phbiBa

MeToauKa npoBe/jeHusi KOHTPOJIs

[Ipenen AMTETLHOCTH BCErO KOHTPOJIS 5 MUHYT
[Toc/iejoBaTeTBHOCTD BBIOOpPA TECTOBBIX 3a/laHUN CnyuariHas
[Ipenaraemoe KOIM4YeCTBO TECTOBBIX 3aJjaHUU 10

Tabauia 3 — Kpurepun oneHKH ¢()opMHPOBAHHOCTH KOMIIETeHI[Hi

Kputepun orjeHMBaHNUS CPOPMHUPOBAHHOCTH

Koz v HaMeHOBaHWe MHIUKATOpa
KOMIeTeHI[UM (YacTH KOMITeTeHI[1H)

AOCTHDKEeHHA KOMIIeTeHIINN

COOTBETCTBYET OLIEHKE «3auTeHO»
(YaCcT KOMMEeTEeHILIUN)

50-100% ot makcuMa/ibHOro Oasia

N /I-1omnk-s [JeMoHCTpUpyeT 3HaHue
obsacTeit mpyMeHeHUs], CBOMCTB,
XapaKTepUCTUK U MeTO/I0B
WCCIeJOBaHUSI KOHCTPYKLIMOHHBIX
MaTepuasoB, BbIOWpaeT
KOHCTPYKLIMOHHbIE MaTepHasibl B
COOTBETCTBUU C TpeOyeMbIMU
XapaKTepUCTUKAMH [I/Is1 UCTIOIb30BaHUS
B 00/1acTy TipoeccroHabHOM
JesITeJIbHOCTU

CTyeHT yMeeT oripe/ie/isiTh TBepA0CThb
MeTaJIJIOB U CIJIaBOB, ZIEMOHCTPUPYET 3HaHWe
MeXaHUYeCKUX CBOMCTB MaTepHasoB,
obsacTeit mpyMeHeHUs], CBOMCTB,
XapaKTePUCTUK U MeTO/I0B UCC/IeZOBaHUS
KOHCTPYKLIMOHHBIX MaTepHasioB, BEIOKMpaeT
KOHCTPYKLIMOHHbIE MaTepHasibl B
COOTBETCTBUU C TpeOyeMbIMU
XapaKTepUCTUKAMU

Mopyas 2 Kpucraninueckoe CTpOeHUe MeTa/l/I0B.
XapakTepucTHKa MeTa/I/IMYeCKHX CIIaBOB

®DoHA TeCTOBBIX 3ailaHUM /ISl TEKYI[ero KOHTPOJIs1 3HAaHUM 10 MOAYJ/II0

Bbibepume 00uH npasu/ibHbIll omgem u HaXcmume KHONKYy «/lanee»

YTo Ha3bIBAETCA TBEP/bIM PACTBOPOM?

+I1pu KpUcCTa//IM3ariiy Pa3HOPO/IHbIE aTOMBI 00pa3y0T OOIIY0 KPUCTA/THUECKYHO
PEILIeTKY, paCTBOPSSCH APYT B Ipyre B TBEPIOM COCTOSTHUU
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[1pu KpucTanau3alyy pasHOpO/HbIe aTOMbI He 00pa3yIoT 0011y10 KpUCTa/UINYeCKYIO
pelLleTKy, KaKblii MeTal1 OyZieT IMeTh CBOK) KPUCTA/NTHUeCKYHO pelleTKy

[1pu KpucTanIM3alyy pa3HOpo/iHbIe aTOMbI 00pa3yloT 001y KPUCTaLINUECKYHO
peleTKy myTeMm AU (y3rM0HHOTO CMeIIMBaHUs TBepZA0ro MeTaia U ra3000pa3HoOro
5/1IeMeHTa

[Tpu KpUcTanM3auyy pa3HOPOJHbIE aTOMBI COeJUHSIOTCS B OMpe/e/leHHOU
TIporopLuK, 06pa3ys HOBbIe BellecTBa

KakuMmu napaMeTrpamMu XapaKTepHu3yeTcsi IMHUA JTUKBHAYyca?
TeMrIiepaTypou KOHL|a KPUCTA//I3aLAN

+TeMriepaTypou Hauyasia KpUCTa/VIU3aLin

MyHrManbHBIM COZlepXKaHWeM OLHOI'O0 KOMITIOHEHTa B IpyroM
MakcuMasibHbIM COZlep)KaHueM OZJHOTO KOMIIOHEeHTa B ZIpyromM

Kakas puarpamma siisiercs puarpammoit I1 tuna?

Oba KoMIIOHeHTa HeOrpaHWYeHHO PACTBOPUMBI APYT B PyTe B )KUAKOM COCTOSIHUY, a
TIpYU KPUCTa/ITM3aluu 00pa3yoT yCTOWUMBOE XMMUUECKOe CoeZiMHeHMe

Oba KOMIIOHeHTa HeOrpaHWUYeHHO PAaCTBOPUMBI APYT B IPyTe B )KUAKOM COCTOSIHHHY,
o0/1aiar0T OrpaHUUeHHOW PaCTBOPUMOCTBIO B TBEP/IOM COCTOSIHUM U He 00pa3yoT
XUMUUECKUX COeJUHEeHUN

+006a KOMITIOHEHTa HeOTPAHUYEHHO PACTBOPUMBI B XKU/IKOM U TBEPZOM COCTOSIHUSIX U
He 00pa3yoT XMMHUYeCKHUX COeJMHeHUI

Oba KoMIIOHeHTa HeOrpaHWYeHHO PACTBOPUMBI AIPYT B AIpyTe B KUAKOM COCTOSIHUM, a B
TBEP/IOM 00pa3yoT MeXaHUUeCKyt CMeCh

Uto Ha3bIBaOT (Pa3oii cUCTEMBbI?

+O/IHOpO/IHasi YaCTh CUCTEMbI, OT/leJieHHasi OT OCTa/IbHbIX YacTel TOBePXHOCThIO
paszena

HeopHopo/Hast uacTb CUCTEMBI, OTJe/IeHHasi OT OCTa/IbHbIX UaCTell IOBePXHOCThIO
paszena

YacTb crucTeMbl, OTAeeHHasi OT OCTa/IbHbIX YacTel MTOBEPXHOCTHIO paszena

@da30BbIN COCTaB CIIaBa, coAepkamero 40% Sn u 60% Zn npu Temneparype

T I | | |

1
|t G457

550 P

/

30

W +In

|
|
Fedn

W o % w w & W & W W

— T, In

3000°C:

MeXaHuyeckKasl CMeCb KpUCTalyioB Zn U Sn
+ >xuzKas (asza U KpUCTamibl Zn

Kugkas aza v KpUCTaljibl Sn

kujkas dasza
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OBTeKTHKA Mpe/CTaBJ/isieT CO00i:

+ cMech ByX (ha3, 00pa3yrouxcs B pe3y/ibTaTe 0JJHOBPEMEHHOM KPUCTA/UTM3al[iU U3
YKMIKOTO pacTBopa
XUMUYeCKOe COoeZIMHEeHHNe OTpeZie/IeHHOTO COCTaBa, KPUCTa//THUeCKast peleTka
KOTOPOT'O OT/INYAeTCs OT PEIIeTOK UCXOAHBIX BeIlleCTB

CMeChb >KUJIKOU U TBepAoH (a3
TBepAbIN paCTBOP OMNpezie/IeHHOTO COCTaBa

JIMHUA Haua/ia KPUCTA/UIM3aluM Ha AUarpaMMe COCTOSTHMSA — 3TO JIMHMSA. ..
+ TUKBUAYC

couayc

3BTEKTUUECKOr0 MpeBpallleHust

3BTEKTOU/IHOTO MpeBpallleHust

CniaB coctaBa 40% Zn + 60% Sn kpucra/iM3yercs B UHTepBaJ/ie TemMieparyp...

T[T T e

s

(418-200) °C
(355-200) °C
+(300-200) °C
(418-240)°C

®da3oBbIi cocTaB civiaBa 70% Zn + 30% Sn npu remneparype 3000°C -

Tr ' ] P
[ et G
400 P
/
K0 |- =
| A 3(4_'4'.'!
NLAT |
20043 T
j,:-‘ﬂ-:h‘ﬁa_ | "? FrZn ]
Sn 'g | |
Moo = % w0 o 00D 0
Sn —_— T, In

9BTEKTHKA + KPUCTa/UIbl Sn

pacriaB

+ pacruiaB + KpUcCTaibl Zn
3BTeKTHKA (Zn + Sn) + KpUCTa/IbI Zn

Cucrema — 310:
+ COBOKYIMHOCTb (a3, HaxXOASALIMXCS B PaBHOBECHUU TPHU OIpeJeeHHbIX BHEIIIHUX
yCJIOBUSIX (TemIiepaType, [JaBJIeHUN )
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OpHOpoAHas 4acTb CUCTEMBI, OTAEe/€HHAs! OT OCTa/IbHbIX YaCTel MOBEPXHOCTHIO
paszesa

HeogHopoaHas 4acTb CUCTEMBI, OTAEe/I€HHAs OT OCTa/IbHbIX YaCTer MOBEPXHOCThIO
paszesa

C yBe/IMueHUEM CO/iep)KaHus yrjiepo/ja B CTa/IM KaKue CBOMCTBA MOBBIIIATCA?
+ TBeppocTb

Y napHasi BA3KOCTb

OTHOCUTeIbHOe Y /IMHEeHVe

OTHOCUTeTBHOE Cy)KeHue

J/1sl KpUCTA/I/INYeCKOr0 COCTOSIHUA BelleCTBA XapaKTepPHbI:
BBICOKas1 3JIEKTPONIPOBOAHOCTh

+ aHM30TPOIKs CBOKCTB
BbICOKasl MJIaCTUYHOCTh

IToBbIlIEHHAs! CKOPOCTh OXJIAK/AeHHUsI CI/IaBa MPUBOJNT K:
+ yMeHbIIEHUIO pPa3MepOB 3epeH
YBeJIMUEHUIO Pa3MepOB 3epeH
He BJ/IUSIET Ha pa3Mep 3epHa

Kpucraniuueckasi pemieTka, 3/7ileMeHTapHas siyelika KOTOPOH MpeAcTaB/jieHa Ha

PHCyHKe , HA3bIBAeTCA:
TeTparoHa/JIbHOU

MIPUMUTHBHOM KyOrueckoi
rpaHel|eHTPUPOBAaHHOM KyOnueckoi

+ 00BeMHO-11eHTPUPOBAaHHOM KyOrueckoi

Jucnokanus aBsiercs JedeKTom:
TIOBEPXHOCTHBIM

TOYEUHBLIM

+ TMHEeUHbIM

00BeMHBIM

Baxkancus siBisieTcs eekTom:
JINTHEUHBIM

MOBEPXHOCTHBIM

00BeMHBIM

+ TOUEUYHbLIM

12



MuHMMa/IbHBIA 00b€M KPHCTa/lIa, MPH TPAHC/IAIMH (TI0C/IeJ0BaTe/ TbHOM
nepeMelileHHH) KOTOPOTro BA0/Ib KOOPJMHATHBIX 0Ced MO)KHO BOCIIPOM3BECTH BCIO
pelIeTKy, Ha3bIBaeTCA:
6/10KOM
K/IaCTepoM
+ 3/1IeMeHTapHOM TYeHKOU
MOHOKPHCTAJI/IOM

Kpucraninueckas peiieTka, 3/ieMeHTapHas sueMkKa KOTOPOoU npejcTaB/jieHa Ha

PHCyHKe
TeTparoHa/JIbHOU

MIPUMUTHBHOM KyOrueckoi

+ rpaHelleHTPUPOBaHHON KyOuuecKoi
00BeMHO-11eHTPUPOBAaHHOM KyOnueckoi

, HA3bIBAeTCH:

Kpucraninueckas pemieTrka, 3/ieMeHTapHas siuelKa KOTOPOH NpejAcTaB/eHa Ha

PHCyHKe , HA3bIBAeTCA:
+ TeTparoHa/IbHOW IJIOTHOYTIaKOBaHHOM
MIPUMUTHBHOM KyOrueckoi
rpaHel|eHTPUPOBaHHOM KyOnueckoi
00BeMHO-11eHTPUPOBAaHHOM KyOnueckoi

Pea/sibHBIN MeTa/l/ IMeeT CTPOeHue:
+TI0/IMKPUCTA/IITUUeCKOe
MOHOKPUCTAa/I/TIUeCKOe

amopdHoe

MeToauKa npoBe/jeHusi KOHTPOJIs

[Ipenen AMTeTLHOCTH BCEro KOHTPOJIS 5 MUHYT
[Toc/iejoBaTeTBHOCTD BbIOOpPA TECTOBBIX 3a/laHUN CnyuariHas
[Ipenaraemoe KOIM4YeCTBO TECTOBBIX 3aJjaHUU 10
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Tabsiia 4 — Kpurepun oneHKu chopMHPOBAHHOCTH KOMIIETEHIMIA

Koj v HaMeHOBaHWe WHIUKaTOpa
JIOCTHYKeHHUsI KOMIIeTeHIIUU
(yacTH KOMMeTEeHILIUN)

Kputepun orjeHMBaHNUS CPOPMHUPOBAHHOCTH
KOMITeTeHUUU (4aCTh KOMITETEHLIUN)

COOTBETCTBYET OLIEHKE «3aUTeHO»
50-100% ot makcuMa/ibHOro Oasia

N /I-1omnk-s [JeMoHCTpUpyeT 3HaHue
obsacTeit mpyMeHeHUs], CBOMCTB,
XapaKTePUCTUK U MeTO/I0B
WCC/IeJOBaHUSI KOHCTPYKLIMOHHBIX
MaTepuasoB, BbIOWpaeT
KOHCTPYKLIMOHHbIE MaTepHasibl B
COOTBETCTBUU C TpeOyeMbIMU
XapaKTepUCTUKAMH [I/Is1 UCTIOIb30BaHUS
B 00/1acTy TipoeccroHaIbHOM
JesiTeJIbHOCTU

CTyJeHT yMeeT BBICTPOUTD AUArpaMmy
COCTOSIHUSI CIIJIaBOB, IeMOHCTPUPYET 3HaHUe
KPUCTA/IZTUUeCKOT0 CTPOEHUsI MeTaJsljioB,
XapaKTePUCTUK MeTa/TMueCKHX CIJIaBOB,
obJsacTeit mpyMeHeHUs], CBOMCTB,
XapaKTePUCTUK U MeTO/I0B UCC/IeZOBaHUS
KOHCTPYKLIMOHHBIX MaTepHasioB, BEIOKMpaeT
KOHCTPYKLIMOHHbIE MaTepHasibl B
COOTBETCTBUU C TpeOyeMbIMU
XapaKTepUCTUKAMU

Mopynas 3 luarpamMMa COCTOSTHMA xej1e30-yriepoj. Cranu. UyryHsl

®DoHA TeCTOBBIX 3alaHUM JJ/Isl TEKYI[ero KOHTPOJIs1 3HAaHUM 10 MOAYJ/II0

Bbibepume 00uH npasu/ibHbIll omgem u HaXcmume KHONKYy «/lanee»

JBTeKTHUYECKOe MpeBpalieHne 3aK/II04aeTcs B C/1eJyIoIemM:

ayCTeHUT C cojiepkaHueM yriepoza 0,8% pacriajjaeTcss Ha CMech TIJIaCTUHOK (heppuTa
Y LieMeHTUTa TNpu Temnepartype 727°C

+ U3 XXUJKOIO CIjlaBa C cogepykaHueM yrieposa 4,3% 0ZHOBpeMEeHHO KPUCTa/VIU3yeTCs
ayCTeHUT U LIeMeHTUT Npu Temrnepatype 1147°C

13 )KUJIKOTO CrijiaBa U (hepputa obpasyercsi cMech epprTa U ayCTeHUTa

TIPU TIOHW)KeHUU TeMIlepaTypbl IPOUCXOJUT MepeCcTpOeHre KPUCTa/JIMYeCKOU pelleTKU
aycreHuTa - obpa3syetcsi heppuT

TIPY TIOHW)KEHWM TeMIlepaTypbl W3 ayCTeHWTa BbI/e/sAeTCd W30BITOUHBIM YTepoj, -
obOpa3syeT 1jeMeHTHTa

AycreHur — 3T0:

CMeCh ayCTeHUTa U LileMeHTHTa

TBep/bli PACTBOP BHeJPEHUS YIrepoza B anb(a-kenese
XUMHUECKOe COoeIMHeHMe ee3a C yriaeposom

+ TBep/bIi paCTBOP BHE/PEHUS yIJIepozia B raMMa->keiese
CTpykTypa cmjiaBa C cojepxanueM yriepoaa 4,3% mnpu HOpMaJbHOUN
TeMIeparype:

NepJyuT + Qepput

+ neneOypur

nenebypuT + MepauT + LeMeHTUT BTOPUYHBIN

TIepPJIUT
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MepJInT + L[eMEHTUT BTOPUYHBIN
neneOyput + 1ieMeHTUT (TTePBUYHBIA Y BTOPUYHBIH)

JBTEKTOH/JHOe [IpeBpalleHNe 3aK/1I04aeTcs B:

13 )KUJIKOTO CrijiaBa U (hepputa obpasyercsi cMech epprTa U ayCTeHUTa

TIpU TIOHW>KeHUU TeMIlepaTypbl U3 ayCTeHWTa BbljesisieTcsl W30bITOUHBIN YTepos -
obOpa3syeT 1jeMeHTHTa

TIpU TIOHW)KeHUU TeMIlepaTypbl IPOUCXOJUT MepecTpOeHre KPUCTa/IJIMYeCKOU pelleTKU
aycreHuTa - obpa3syetcsi heppuT

W3 JXUAKOrO CIjlaBa C cojeprkaHueM yriepoga 4,3% OZHOBpPeMeHHO KpPHUCTa/lIu3yeTcs
ayCTeHUT U LIeMeHTUT Npu TemrnepaTtype 1147°C

+ ayCTeHUT C cofiep>kaHueM yrJieposa 0,8% pacrnazsaeTcsi Ha CMeCh IJIaCTUHOK dheppuTa
Y LIeMeHTUTa Tpu Temnepartype 727°C

Haubosiee MArKoM W IMIacTUUHOM (a3oi >Kes1e30yrjiepoJUCTBHIX CIUIABOB IpPH
KOMHATHOM TeMIiepaType siB/IsIeTCA:

L[EMEHTUT

ayCTeHUT

TIepJIuT

+ deppur

OBTEeKTOH/IHbIe CTA/IM MMEIT CTPYKTYPYy NIPH KOMHAaTHOM TeMIiepaType:
repsut + 1eMeHTuUT [I

NepJyuT + Qepput

nenebyput + nepauT + 1jeMeHTHUT 11

+ MepJuT

Jl03BTeKTOH/JHbIE CTA/ I UMEHT CTPYKTYPY NPU KOMHAaTHOM TeMIepaType:
MepJInT

nenebyput + nepauT + 1jeMeHTHUT 11

repsut + 1eMeHTuUT [I

+ nepyuT + (epput

COHEP)KHHI/IE yrjiepojad B 3d3BTEKTOHUHbIX CTA/IAX COCTAB/IHAET:
(0,02 -0,80)%

+(0,80-2,14)%

(2,14 -4,30)%

(4,30-6,67)%

3a’BTeKTOM/AHBbIE CTA/IM UMEKT CTPYKTYPYy IIPM KOMHATHOM TeMneparype:
MepJInT

nenebyput + nepauT + 1jeMeHTHUT 11

+ [epJyvT + LiemeHTUT 11

NepJyuT + Qepput
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Copepixanue yrjiepoja B YyryHe:
bosee 6,67% C

bonee 4,3% C

+ 6osee 2,14% C

MeHee 2,14% C

IlemeHTHT — 3TO:

TBep/IbI pacTBOP BHe/IpeHUs yIyiepo/ia B Kesie3e
cMech (heppUTa U 1]leMeHTUTA

CMeCh ayCTeHUTa U [leMeHTHTa

+ XMUMHYeCcKoe Coe/IMHeHNe >Kejie3a C YIryiepoioM

IIpu TemnepaType Bbiuie 727°C nefe0ypuT npejcTaB/isieT Co00i:
cMech (heppUTa U 1]leMeHTUTA

TBepZbII PaCTBOP BHeAPEHUs yIJiepo/ia B >Kesie3e

+ CMeCh ayCTeHUTa U LIeMeHTHTA IBTeKTHUEeCKOT0 COCTaBa
XUMUYeCKOoe CoeIMHEHHe KeJie3a C yI/Iepo/ioM

ConepmaHHe yrjiepojad B J03BTEKTOUJHBIX CTA/IAX COCTABJIAET:
+ (0,02 -0,80)%

(4,30-6,67)%

(0,80-2,14)%

(2,14 -4,30)%

@eppuT UMeeT KPUCTA/I/IMYECKYI0 pelIeTKy:
'gK

reKcaroHaJ/ibHyt0 TUIOTHOYTIaKOBaHHY O
TeTparoHaabHY0

+ OLK

IIpegenbHasi paCTBOPUMOCTH yIJiepoja B raMMa-»ke/jie3e paBHa npu TeMiieparype
1147°C:

0,025%

0,4%

0,8%

+2,14%

6,6%

IlpeaenbHasi paCTBOPUMOCTD YIjiepoja B anb(da-keie3le paBHa MPH TeMIiepaType
727°C:

+0,025%

0,4%

0,8%

2,14%

6,6%
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CTpyKTypa 3BTeKTHYeCKOro 0e/10ro uyryHa npu KOMHaTHO# TeMmeparype:
+ neneOyput (1jeMeHTUT+II€PJIUT)

neneOyput (11eMe@HTUTHIIEP/INT), 1[eMEHTUT

nenebyput (1eMeHTUT+IIePIUT), LIEeMEHTUT BTOPUUHBIHN, TIEPJTAT

TIePJINT, 1[eMEeHTUT BTOPUUHBIN

CTpyKTypa J03BTEeKTHUECKOT0 0e/10ro0 YyryHa nNpu KOMHAaTHOW TeMIepaType:
nenebyput (1jeMeHTUT+ITePIUT)

neneOyput (11eMeHTUTHIIEP/IUT), IIeMEHTUT

+ neneOyput (1[eMEHTUT+TIEP/IUT), 1[EMEeHTUT BTOPUUHBIM, TIEePIUT

TIePJIUT, 1[eMEeHTUT BTOPUUHBIN

Cranb Mapku Y12 oTHOCUTCA K:
TexHUUYeCKU YUCTOMY XKejiesy

[ 03BTEKTOUIHOU CTau
+3a3BTEKTOUIHOM CTaIU
OBTEKTOUJHOM CTa/Iu

Cranb mapku 45111 0THOCHTCSA K CTA/IAM:
OOBIKHOBEHHOI'O KauecTBa

KauecTBeHHBIM

BbicokoKaueCcTBeHHBIM
+0OC000BBICOKOKAUeCTBEHHBIM

Cranb mapky 40A 0THOCUTCA K CTA/IAM:
OOBIKHOBEHHOI'O KauecTBa

KauecTBeHHBIM

+BbICOKOKaueCTBEHHBIM
Oco00BBICOKOKAUeCTBEHHBIM

Cranp mapku A40 xapakTepHa fio0aBKaMu:
+Cepsl

Hukens

XpomMma

Turana

MapraHriia

B mapkupoBke BCT6kn nu¢pa ykasbiBaet:
CopepykaHue yriepoja

CrerieHb pacKUC/I€HUA

CopepykaHue yriepoja

[Ipenen ripoyHOCTH MaTepurasa

[Ipenesn TekyyecTty MaTepuasa

+Howmep mapku
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B mapkupoBke BCt4cn nepBas 0yKBa yKa3bIBaer:

KauectBo cranu

ITocTaBKy o MexaHU4YeCKUM CBOMCTBaM

[TocTaBKy 0 XMMUUECKUM CBOUCTBaM

Crasib BBICOKOIO KauecTBa

+IlocTaBKy o MexaHMYeCKUM CBOMCTBAM M XMMHUUYECKOMY COCTaBy

B mapkupoBke P6MS5 nu¢pa 6 ykasbiBaer:
Copep>kaHue yrieposia B COThIX [IOJISIX MPOLIeHTa
Copep>xaHue yrieposia B JeCsThIX 0JIsIX TPOLieHTa
Copep>xaHue Bosib(ppaMa B COTBIX AOJSIX MPOLIEHTa
+CojiepkaHre BoJib(Ppama B MPOLieHTax
[TopsifKOBBIM HOMEp CTau

ITo Ha3HayeHuUo cTanb 55C2 aBAsAeTCA:
CTPOUTETLHOU

+ pecCcoOpHO-TIPY>KUHHOMN
MaLWHOCTPOUTEIbHOM yJIyyulllaeMOoun
VHCTPYMEHTa/IbHOU

M3 HWKeMnepeunCc/J1eHHbIX CTa/iell NPYXKUHHOU SIB/ISIeTCS:
Y12

+ 60C2A

30XI'CA

15k

CpeaHeyrjiepoucTou siB/ISAeTCsA CTalb:
Y8A

+ 40XH2MA

20

P18

MamuHOCTPOUTEe/IbHOM y/Iy4YlllaeMOH AB/ISIETCS CTa/Ib:
X12M

Y7

+ 40X

12XH3A

Koppo310HHOCTOMKOHU AB/ISIeTCA CTA/b:
40X

Y10A

18XT'T

+ 12X18H10T

BoJ/iee BBICOKO# MPOYHOCTHIO 00/1a/]aeT CepbId YyTr'yH C 0OCHOBOM:
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CyLLIeCTBEHHBIX Pa3/IMuui HeT
(beppuUTHOM

+ IepJIUTHOU
(dheppuTO-NIepIUTHOM

YyryH npu BbllIaBKe MOJU(ULIMPYIOT AJIs:
V3MeHeHUs CTPYKTYPbl OCHOBBI

+ u3MeHeHUs: GOpMbI TPa)UTOBBIX BKIHOUEHUM
TIOBBIIIEHUS] KOPPO3WOHHOM CTOMKOCTU
V3MeJIbUeHUs 3epHa

Copepixanue yriiepoja B YyryHe:
ot 0,8 o 2,14%

MmeHee 2,14%

bosee 4,3%

+ 6osee 2,14%

dopma rpaMTOBbIX BK/IIOUEHUH B KOBKOM Yyr'yHe:
JeHJpUTHas

+ XJIONMbeBUHAs
r7100ysipHast
TJIaCTUHYATast

B uyryne mapku BY 60 yriiepos HaxoauTCAa B BUje:
L[eMeHTHUTa
MJIaCTUHYATOro rpadura
XJIOTIbeBUHOTO TpaduTa

+ IIapoBUAHOrO rpagura

Bbi0epuTe MaTepHasa AJis U3rOTOB/IEHUSA JieTasieil C BBICOKON M3HOCOCTONKOCTHIO
(Ba/I0K MPOKATHOI'O CTaHA):

+ oTOesIeHHBINA YYTYH

CepbId UyTr'yH

BBICOKOTTPOYHBIN UyTYH

HU3KOYIJ/IePO/IUCTast CTajb

Bbi0epuTe MaTepuaJl /Jijisi H3r0TOBJ/IEHUs KO0JIeHYaToro Basja:
oTOesIeHHbIN YyTYH

CepbIi UyTr'yH

+ BBICOKOIIPOYHBIN YyT'YH

KOBKHH UyTYH

Bbi0epuTe MaTepuan /Jjjisi H3roTOB/IEHUsI CTAHUHBI TOKAPHOT0 CTAaHKa:
oTOesIeHHbIN YyTYH
+ CepbId UyTr'yH
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BBICOKOITPOYHBIA UyT'YH
KOBKHH UyTYH

Boi0epuTe MarTepuan JAJis H3rOTOBJIEHHSI CBepJia, padoTamiero ¢ BBICOKOU
CKOPOCTBIO pe3aHusl:

+ P18

Y7

40

C420

Bbi0epuTte MaTepuaJl Jjisl H3r0TOBJIEHNUs Bajia KOPOOKH nepejay:
P18

Y7

+40

C420

Bbi0epuTe MaTepua /Jijisi U3roTOBJ/IeHUs 3y0uia:
P18

+Y7

40

C420

Boi0epuTe MaTepuasi AJif U3roTOB/IEHHs Me/IKHX /leTa/ieil Ha CTaHKaxX aBToMarax:
P18

Y7

40

+A20

Bbi0epuTe MaTepuasi AJiA H3roTOB/IeHHs IAPUKOMOAIUITHUKA:
P18

Y7

40

+II1X9

Kakasi MapKa COOTBeTCTBYeT aBTOMAaTHOM CTa/In?
ctanb 45111
+ ctanb Al2
cTanb 45
ctanb 500"
Crdnc

Kakasi Mapka COOTBeTCTBYeT YIJIePOJMCTOM KadyeCTBEHHOM KOHCTPYKLMOHHOM
craau?

cranb Y12

cranb 45A
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BCt3cn
+ cranb 45
ctanb 75111

Kakasi ctasb OOBIKHOBEHHOI0 KadeCcTBa IO CTeNeHH PACKHC/IeHUsl SAB/ISAETCS
MOJIyCTIOKOMHasA?
cTanb 45
Cr1lkn
+ b Ct6cn
B Cr4nc
cTanb Y7

JIunuen «/IMKBUyC» Ha3bIBaOT TMHUIO (fUarpamma JKese3o-Yriepon):
+ TeMIlepaTypy, COOTBETCTBYIOLYIO Hauaay KpUCTa/uIu3aLiu
TeMIlepaTypy, COOTBETCTBYIOIIYIO TMOIMMOP(GHOMY MpeBpallieH!I0
TeMrepaTypy, COOTBETCTBYIOLLYIO SBTEKTUUECKOMY MpeBpalleHU0
TeMrnepaTypy, COOTBETCTBYIOLLYIO KOHLY KpHUCTa//IU3aLuu

JIunuen «Co/mMAyc» Ha3bIBAKT JIMHUIO: (AuarpamMa JKese3o-Yr/epop):
TeMIlepaTypy, COOTBETCTBYIOLYIO Hauaay KpUCTa/UIu3aluu

TeMIlepaTypy, COOTBETCTBYIOIIYIO TOAMMOP(GHOMY MpeBpallieH!I0
TeMrepaTypy, COOTBETCTBYIOLLYIO SBTEKTUYECKOMY MpPeBpallieHU0

+ TeMmmepaTypy, COOTBETCTBYIOLLYIO KOHLy KpUCTa//IU3aLiun

MeToauKa npoBe/jeHusi KOHTPOJIs

[Ipenen AMTEILHOCTH BCEro KOHTPOJIS 5 MUHYT
[Toc/iejoBaTeTBHOCTD BBIOOpPA TECTOBBIX 3a/laHUN CnyuariHas
[Ipenaraemoe KOIM4YeCTBO TECTOBBIX 3aJjaHUU 10

Tabauia 5 — Kpurepun oneHKH ¢()opMHPOBAHHOCTH KOMIIETeHI[H

Kputepun orjeHMBaHNUS CPOPMHUPOBAHHOCTH

Koz v HauMeHOBaHWe MHIUKATOpa
KOMIeTeHI[UA (YacTH KOMITeTeHI[1H)

AOCTHDKEeHHA KOMIIeTeHIINN

COOTBETCTBYET OLIEHKE «3auTeHO»
(yacTH KOMMeTEeHILIUN)

50-100% ot makcuMa/ibHOro Oasia

N/-1onk-s JeMoHCTpUpyeT 3HaHUe

obnacreli IpUMeHeHus1, CBOUCTB, CTyeHT ymeeT COCTaBUTh AUarpaMmy
XapaKTepUCTUK U METOZ,0B COCTOSIHUSA JKeJe30-yrjepos, eMOHCTPHUPYeT
WCCJIeJOBaHNS] KOHCTPYKLIMOHHBIX 3HaHWE MUKDPOCTPYKTYP CTa/ll U UyTYHa,
MaTepuasioB, BbIOMpaeT obJsacTeit mpyMeHeHUs], CBOMCTB,
KOHCTPYKLIMOHHbIE MaTepuasbl B XapakTepUCTUK U METOZ0B UCC/IeJ0BaHUS
COOTBETCTBUM C TpeOyeMbIMHU KOHCTPYKIJMOHHBIX MaTepuasioB, BbIOUpaeT
XapaKTepUCTUKAMU JJ1s1 KOHCTPYKLIMOHHbIE MaTepuasbl B COOTBETCTBUM
WCTIO/Tb30BaHus B 00/1aCTH ¢ TpeOyeMbIMU XapaKTePUCTUKaMHU

ripodeCCUOHAJILHOM JIeTe/IbHOCTU
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Moaynas 4 Tepmuueckas 00padoTka cTaim

®DoHA TeCTOBBIX 3ailaHUM JJ/Isl TEKYI[ero KOHTPOJIs1 3HAaHUM 10 MOAYJ/II0

Bbibepume 00uH npasu/ibHbIll omgem u HaXcmume KHONKYy «/lanee»
IlepechillleHHbIM TBep/AbIM PacTBOP yrjepoja B a-)keje3e, MOJy4YeHHbId NpPH
OXJIXK/IEHHH ayCTeHUTA CO CKOPOCThIO, 00/1bIIIell KPpUTHUECKOM, Ha3bIBAaeTCsl:
+ MapTeHCUTOM
MepauTOM
L[EMEHTUTOM

(bepputom

KpuTHuecKasi CKOPOCTb OXJIQ)K/JeHHs NP 3aKa/IKe — 3TO:
MUHUMaJIbHasi CKOPOCTb OXJaKAeHUs, HeoOXoAumasi Jjisi TI0JyueHUs: TPOOCTUTHOMN

CTPYKTYPBbI
MUHUMaJIbHasi CKOPOCTb OXJaK[eHWs, Heobxonumasi A/l (UKCaluu ayCTeHUTHOM

CTPYKTYDbI
MaKCUMasibHasi CKOPOCTh OXJIaXKAEHUs, PU KOTOPOM ayCTEHUT ellle pacrnafaeTcsl Ha

CTPYKTYDbI NIEPJIUTHOTO TUIIA

+ MUHMMaJIbHasi CKOPOCTh OXJIaXKJeHUs, HeoOXoAuMasi /sl TIoJyueHUs: MapTeHCUTHOM

CTPYKTYPBbI

IIpu Me//IeHHOM OXJ/IAK/eHUU IBTEKTOUAHOM CTA/IM ayCTeHUT NMpeBpaliaeTcs B:
+ MepJIuT

TPOOCTUT

OertHuT

MapTeHCUT

Hau0o/1b111eid TBepAOCTHI0 00/1aiaeT (heppPUTO-IeMeHTUTHAsI CMeCh THIIA:
TJIaCTUHYATOTO Tep/InTa
3€PHHUCTOrO TIep/IUTa

TPOOCTHTA

+ copbuta

Hau0o/1ee TOHKOAMCIIEPCHOM AB/IAETCSA (DeppPUTO-LIeMeHTHTHAsA CMeCh THIIa:
3€PHHUCTOrO TIep/IUTa
TPOOCTUTA
TIaCTUHYATOrO Mep/IUTa

+ copbuta

OOpa3oBaHue CTPYKTYpPbI TPOOCTHTA MPOUCXOJHUT NMPU H30TEPMUUYECKOM pacraje
ayCTeHUTa B jMana3oHe TeMIeparyp:

1000-1200°C

600-700 °C

600-650 °C

+500-550°C
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OOpa3oBaHne CTPYKTYpbl OeHHTA MPOUCXOJUT NMPH H30TEPMUUYECKOM Ppacmaje
ayCTeHHUTAa B JHalna30He TeMIeparyp:

1000-1200°C

600-700°C

+250-400 °C

500-550°C

OOpa3oBaHue CTPYKTYpPbI Mep/iMTa MPOUCXOJUT NPH H30TEPMUYECKOM pacmaje
ayCTeHHUTAa B JHalna30He TeMIeparyp:

1000-1200°C

+650-700 °C

250-400°C

500-550°C

Haubo/1ee JucnepcHOi CTPYKTYpPOH SIB/IAETCS:
Iep/uT

copbuTt

+TPOOCTUT

IIpu HU3KOTeMIIePaTyPHOM OTIYCKe MapPTEHCHUT 3aKa/IKV MpeBpPaliaeTcs B:
+ MapTeHCHUT OTITyCKa

copbur oTrycka

TPOOCTUT

Ilpu npoBeieHUH 3aKA/IKH CKOPOCTDb OX/IAXK/A€HHSA JO/DKHA ObITh:
MeHee 300 rpaz/cek
6onee 150 rpaa/cek
nmoboit

+ Oosiblile KPUTHUECKOU

ITo/1HYI0 3aKa/IKy MCIIO/Ib3YIOT 00BIYHO /JIs1 CTaJIei:
MHCTPYMEHTA/IbHBIX
3a3BTEKTOUJHBIX
BBICOKOJIETMPOBAaHHBIX
+ N03BTEKTOM/JHBIX

YriepogucTbie cTa/M MPH 3aKajiKe 0X/IaKAAI0T:
C TIeYbI0
B MacJjie

+ B BOJZIE
Ha BO3JyXe

,HOE)BTEKTOI/I,E[HBIQ CTA/IN /1A MOJTHOM 3aKa/IKH HArpe€BAT BbIIII€ KPHUTHUHYECKHUX
TOUEeK:

Acl
+ AC3
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A
ACZ

BbICOKHH O0TIYCK MPUMEHSIOT JIJIsi:
MEpPUTETbHOT'0 HHCTPYMEHTa
+ ocel aBTOMOOMIEH

PEXXYIL[ero UHCTPYMeHTa

TIPY>KMH U Peccop

TBeppocTs HRc 3akasieHHON 3BTeKTOMAHON CTa/IU COCTABJISIeT:
50-55

+60-64

40-45

30-40

KputHueckas CKOPOCThb 3aKa/IKM:

+MUHUMaJ/IbHasi CKOPOCTb OXJIaXKAeHus, TIpU KOTOpoil obpa3syeTcs
MapTeHCHTa

MaKCHMaJsbHasi CKOPOCTb OXJIa’KJeHUsI B IaHHOM OXJlaZiuTeJie

CKOPOCTb OXJIaXK/IeHHs1, TP KOTOpPoil 0b6pa3yeTcst CTpyKTypa OeliHuTa
CKOPOCTh OXJIaXK/IeHHs1, TIPU KOTOpPOil 0b6pa3yeTcsi CTPyKTypa copbuTa

MapTreHcuT npeacTas/seT coboii:

+TepeHachIleHHbIM TBePAbIA PaCTBOP YI/Iepoza B O.-Keje3e
TBeP/IbI pacTBOp YyI/iepo/ia B o.->Keje3e

TBep/IbIi pacTBOP yIJyiepojia B y-kKese3e
(beppUTO-LIEMEHTUTHYIO CMeCh

Kapouz >kesesa

CTPYKTypa

HHTepBan 3aKa/jO4yHbIX TeMmepaTryp AJisi NOJHOH 3aKaJlKu [J03BTEeKTOU/JHBIX

cTa/ied pacnojiaraercs:

+Ha 30-50°C Bbiitie uHuu Ac3 (GS)
HaXOAUTbCA Mexay muHusaAMu GS u PS
OBITH HYDKE JTMHUM PS

Ha 100-150 °C Beiie muHuu GS (Ac3)

Ilpu Hemo/IHOM 3aKajiKe CTPYKTYypa /J03BTeKTOU/HBIX CTa/iell COCTOUT U3:

+(deppura U MapTeHCUTa
1[eMeHTHTa ¥ MapTeHCUTa
MapTeHCUTa

dbeppuTa 1 riepauTa
ayCTeHUTa

Ilpu Hemo/IHOM 3aKa/iKe CTPYKTypa 3a3BTeKTOU/JHBIX CTa/iell COCTOUT U3:

(dheppuTa ¥ MapTeHCUTA
+1leMeHTUTa U MapTeHCUTa
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MapTeHCHUTa
(beppurTa U nepyivra
ayCTeHuTa

Ji/is1 CHIOKeHUs1 BHYyTPeHHHMX HanpsDKeHUu! B 3aKa/IMBaeMoH JeTa/ii IPUMeHSAI0T:
OXJIaXK/jeHre B BOJIe;

MEeCTHYIO 3aKaJKy;

+3aKaJIKy B IByX Cpejjax

IIpokanuBaemMoCTb — 3TO:

+Ccrocob6HOCTh CTay MOMyYaTh 3aKaaeHHbIN €10l Ha orpejie/ieHHY10 ryOuHy
MaKCUMaJlbHOe 3HaueHue TBep/I0CTH, KOTOpOoe NpuobpeTaeTcst B pe3y/ibTaTe 3aKaaku
3HaUeHUeM Ipefiesia IPOYHOCTH M10C/Ie 3aKa/IKU

MaKCHMMaJIbHbIA MaMeTp 3aroTOBKH, NPU KOTOPOM 3aKajKa MPOMCXOJUT HaCKBO3b B
[J@HHOM OXJIaJiuTesie

Jns 3aKkasKkd o0pa3ia HACKBO3b B JJAHHOM OX/IafiUTe/Ie He00X0/JUMO BBIMOTHEHHE
CJ1e1yIOIEero yC/I0BUsI:

+auameTp obpasiia Obl1 MeHbllle WX paBeH KPUTHUeCKOMY AUaMeTpy

avamMeTp obpasija Obl1 60/bIlIe KPUTHUECKOTO JUaMeTpa

3aKaJsiKa IMPOM3BO/IU/IACh B BOJE

CKOPOCTh OXJIQXK/IEHUSI B LEHTPE 3arOTOBKU OBI/IM HI)Ke KPUTUUECKOH

M30TepMHuyecKylo 3aKa/iKy IIPOU3BOJAT:

+B COJISIHBIX BaHHax Iipu Temriepatype 250-400°C no mosHOro pacriajja aycTeHuTa C
II0C/Ie [y IOIIUM OXJ/IK|€HUeM Ha BO3Jyxe

B BoZie 0 Temriepatypsl 300-400°C ¢ nocieyrolyM OX/aXKAeHueM B Maciie

Ha BO3/yXe C IOC/Ie[yIOLUM TIOrPYKeHUeM B OXJIaJjuTe b

B 3aKaJ/IOYHOU Cpejie C MOC/IeYIOIIUM OXJ/IaKeHUeM Ha BO3/yxe

Iles1b10 MeCTHOM 3aKa/IKH AB/ISIETCSA:

+T0/TyueHre BbICOKOW TBepAOCTH B OIpejie/IeHHOM MecTe JleTalu
CHSITWe BHYTPEHHUX HarpsbKeHUi B ZieTaiu

CHSTYE HakKJIera B Orpe/ie/IeHHOM MecCTe JleTa/u

ToJTyueHue BbICOKOM MJIaCTUUHOCTU B OTIpe/ie/IeHHOM MecTe JieTalu
Harpes JleTa/ii C MOC/eIyIOLMM OXJIaXK/|eHUeM Ha BO3/yXe

Ilpu 3akajnke cTaseil BBICOKYI0 CKOPOCTH OXJ/IQ)KJAeHHsI He00X0JUMO IMOJyYUTh B
HHTepBaJie:

+HavMeHblIer ycTOUunBOCTH aycTeHuTa 400-650°C

BO BCEM MHTepBaJjie TeMreparyp

B Auana3oHe temnepatyp 650-700°C

B MapTeHCUTHOM uHTepBase 200-300°C
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Hanmuuue B CTPYKType 3aKa/leHHOM 3a’BTeKTOMJHOW CTaqM U30bITOYHOIO
LleMeHTHUTa:

+TI0BBIIIAeT U3HOCOYCTOMUYMBOCTD CTa/I U He CHU)KAeT ee TBepPAO0CTH

CHYDKaeT TBepPJOCThb CTajlv, HO TMOBBILIAeT U3HOCOYCTOUUUBOCTh

CHYKaeT TBepJOCTb CTav

HeXXeJlaTe/IbHOe sIB/IeHHe, TaK KaK IPU 3TOM 3akaska OyeT HeroJHOu

HaumMeHbIIasi CKOPOCTH OXJIQXK/|€HHs HMeeT CJIefAiyIoLiasi 0X/IaXAaroIas cpeja:
+ BO3AyX

MaIlIMHHOe Macjio

BOZIA

pactBop NaCl B Bogie

383BTEKTOI/I,E[HBIE CTA/IN JIA MOJTHOM 3aKa/IKH HAIrpe€BAKT BbIIIE€ KPUTHYECKHUX
TOUEeK:

+ Acl

AC3

A

ACZ

Hemno/IHbIM OT)KHUT 3a3BTEKTOMAHBIX CTa/ied MPOBOJAAT MPH TeMIlepaTypax:
1100-1200 °C
660-680 °C

+ 750-780 °C
160-180 °C

Hopmanusanusa 0T/iM4aeTcs 0T 0T)KUra:
TeMIlepaTypOou HarpeBa
TIPOJIO/DKUTEIbHOCTBIO BbIIePXKKHU

+ CKOPOCTBIO OXJIAXKEeHHS
CKOPOCTBIO Harpesa

I"'oMoreHM3UPYOLIUN OT)KUT TPUMEHSAIOT C Le/IbI0:

+ yCTpaHeHUsl XUMUUeCKOW HeOTHOPOAHOCTU CIJIaBOB
CHSITUSI HaKJ/Iera MocJjie X0/I0[AHOU M1acTuueckou Aedhopmanyu
yCTpaHeHUs1 KPYITHO3epPHUCTOU CTPYKTYPbl
TIO/TyUeHHsI 3ePHUCTOTO Tep/uTa

[ ycTpaHeHUs1 HaK/ena Mocjie XOJIOAHOW IUIaCTUYeCcKOH Aedopmariyuu
MPUMEHSIOT:

TOMOTe€HU3UPYIOLUM OT)KUT
+ PeKpUCTa/I/TU3aLUOHHBIN OT)KUT

HOPMaJTU3aLUIo

3aKaJKy
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CrpyKrypa cranu 40 nocsie mo/iHOro oTxura:
LIeMEeHTUT + TIepIUT

+ (epput + nepauT
TIepPJIUT
MapTeHCHUT

OTnycKoMm CcTa/iv Ha3bIBaeTCs:

+ HarpeB 3aka/leHHOW CTald HWKe KPUTHUYeCKOM Toukd Acl ¢ mocnegyrollen
BbI/IEPXKKOMN

Harpes cranu Ha 30-50 Bbillle KpUTUUECKOM TOUKKA AC1 C MOC/Ieyroler BbIAEPKKOU U
OBICTPBIM OXJIAXKIEeHUEM

Harpes cranu Ha 30-50 Bbillle KpUTUUECKOM TOUKHA AC1 C moc/ieyroier BbIAEPKKOU U
Me/lJIeHHbIM OXJIaXK/IeHUeM

Harpes ctanu Ha 30-50 Bblllle KpUTUUECKOW TOUKHA AC3 C MOC/IeyIOMer BbIAEPKKOU U
OBICTPBIM OXJIAXKIEHUEM

Hu3koTemnepaTypHbIH OTIyCK IPOBOJAT B UHTEepBaJie TeMIleparTyp:
+150...200°C

350...450°C
550..650°C
750...800°C

CpeanereMnepaTypHbIi OTIYCK IIPOBOJAT B HHTEepPBa/ie TeMIleparTyp:
150...200°C

+ 350...450°C

550..650°C

750...800°C

BbicoKoTeMnepaTypHbIH OTIYCK IPOBOJAT B HHTepBaJ/ie TeMIleparTyp:
150...200°C

350...450°C
+ 550..650°C
750...800°C

Hu3koTemnepaTypHbIH OTIYyCK NPUMEHSIOT AJIf:

+ pexyllero U MepuTeIbHOr0 UHCTPyMeHTa

TIDY>KWH U peccop

JleTajield MallliH [10/IBepyKeHHbIX BBICOKUM HATPSDKEHUSM U yapHbIM Harpy3kam

IIpu TepMHUuecKoii 00padoTKe CTa/M NPOUCXOJAT C/AeAYIOIHEe OCHOBHbIE
H3MEHeHMA:

dbopma 1 pa3mepsbl JeTaau

+CTPYKTypHbIe U3MeHeHUsI

XUMHUECKUM COCTaB CTa/Iu
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Kakoii oTur 1je/ecoo0pasHo TNPUMEHUTb JJif YCTPaHEHHS XHUMHUYeCKOH
HEO/JHOPOJHOCTH CTa/In?
PEKpUCTa/VTU3aL[OHHbIN
+ 1 y31MOHHBIN
H30TEPMUYECKUN
TIO/THBIM OTXKUT

Kakue nmapamMeTpbl XapaKTepU3yIOT Pe;KHM TepMHYecKoil 00padoTKu cramu?
TeMIiepaTypa HarpeBa
TeMIiepaTypa U CKOPOCThb HarpeBa
TeMIiepaTypa U CKOPOCTb OXJIaXK/eHHUs
+ Temmeparypa U CKOpPOCTh HarpeBa, JJIATEbHOCTh BBIJEPXKKWM MPU TeMIlepaType
HarpeBa, CKOPOCTb OXJIaXKJ|€HHS
JJIUTE/IbHOCTh BbIIEP>KKHM TIPU TeMIrepaType HarpeBa

Temneparypa HarpeBa /03BTeKToHjHOM cTamu 700°C, oxnaxjeHuHe C IMeYblo.
Kakoii 3To Bu/i TepM000padoTKHU?

HOpMaJu3aLus

TIO/THBIM OTXKUT
+ HU3KUH OTXKUT

OTIYCK

3aKaska

IIpu kakoM BHJe TepMHUUeCKOH 00padOTKH oOX/IaXKAeHHe 3aroTOBOK MOJKeT
IPOBOAUTHCA B MAallMHHOM Mac/ie?
+ 3aKajka

OT)KUT

OTITyCK

HOpMaJIA3aLys

TepMoMexaHHhyeckasi 00paboTka

MeToauKa npoBe/jeHusi KOHTPOJIs

[Ipenen AMTeTLHOCTH BCEro KOHTPOJIS 5 MUHYT
[Toc/iejoBaTeTBHOCTD BBIOOpPA TECTOBBIX 3a/laHUN CnyuariHas
[Ipenaraemoe KOIMUYeCTBO TECTOBBIX 3aJjaHUU 10
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Tabsmiia 6 — Kpurepun oneHKu copMHPOBAHHOCTH KOMIIETEHIHIA

Koj v HaMeHOBaHWe WHIUKaTOpa
JIOCTHYKeHHUsI KOMIIeTeHIIUU
(yacTy KOMMeTEeHILIUN)

Kputepun orjeHMBaHKs C(POPMHUPOBAHHOCTH
KOMIIeTeHUU (4aCTh KOMITETEHLIUN)

COOTBETCTBYET OLIEHKE «3aUTeHO»
50-100% ot makcuMa/JibHOro Oasia

N I-1onk-s [JeMoHCTpUpyeT 3HaHue
obsacTeit mpyMeHeHUs], CBOMCTB,
XapaKTepUCTUK U MeTO/I0B
WCC/IeJOBaHUSI KOHCTPYKLIMOHHBIX
MaTepuasoB, BbIOWpaeT
KOHCTPYKL[MOHHbIE MaTepHasbl B
COOTBETCTBUU C TpeOyeMbIMU
XapaKTePUCTUKAMHU [I/Is
WCTI0/Tb30BaHus B 00/1aCTH
ripodeCCUOHAILHOM J1eTe/IbHOCTU

CTyIeHT yMeeT COCTaBUTh AXarpaMMy
M30TePMUUYECKOT0 PacriaZia ayCTeHUTa,
JeMOHCTPUPYeT 3HaHHWe CII0COO0B TepMUUEeCKOU
00pabOTKM CTa/v, OT)KWTA U 3aKa/IKU CTaJIH,
obmacreli IpUMeHeHUs1, CBOMCTB, XapaKTePUCTUK
Y METOZIOB UCCJIeJOBaHUS KOHCTPYKIJMOHHBIX
MaTepHasoB, BEIOMPaeT KOHCTPYKIIMOHHbBIE
MaTepuasbl B COOTBETCTBUH C TpeOyeMbIMU
XapaKTePUCTUKAMH

Mopaynab 5 XuMHuKO-TepMHuUecKass 00paboTka cramu

®DoHA TeCTOBBIX 3alaHUM /ISl TEKYI[ero KOHTPOJIs1 3HAaHUM 10 MOAYJ/II0

Bbibepume 00uH npasu/ibHbIll omgem u HaXcmume KHONKYy «/lanee»
HacpImeHne NoBepXHOCTHOTO CJIOS YIJIEPO/I0M Ha3bIBAeTCH:

yJayulleHueM
HOpMa/n3aLuen

+ LleMeHTaLen

1[MaHUPOBaHUEM

IlemeHTa My NoABepPraT CTAIU:

JII00BIe

BBICOKOYTJIEPO/IUCThIE
+ HU3KOYTJIEPOIUCTBIE

CpeJHeyTIepOIUCThIe

IlemeHTaIMIO IIPOBOASAT C Lie/IbIO:

IMOBBIIIE€HWA TBEPAOCTU U M3HOCOCTOWMKOCTU IMOBEPXHOCTHOI'O C/104

+ TIOBBIIIEHUS] COJlep>KaHUsl yIyiepozia

TIO/TyYeHHsI MeJIKO3epPHUCTOW CTPYKTYPhI CepALIeBUHbI
yBe/IMYeHUs [JIACTUYHOCTH ITOBEPXHOCTHOI'O CJIOS

Opauum u3 BHAOB Au¢dy3MOHHOU MeTa/lsIu3aluu sIB/IAeTCA:

+ XpOMUPOBaHUe
LleMeHTaLus
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I[HaHUPOBaHHE
a30THPOBaHUe

AnvTHpOBaHMe — 3TO HAChIleHHe II0BEPXHOCTHOI'0 C/I0 MeTaJljia:
+ a/IIOMHUHUEM

a30TOM

yIiepoaom

KpeMHUueM

CunMpupoBaHue — 3TO HaChIIeHHe IOBePXHOCTHOr0 C/I0A MeTa/lla:
aIFOMUHUEM
a30TOM
yIJIepoOM
+ KpeMHHEeM

A3oTHpOBaHHMe — 3TO HacCbhIlleHHe IOBEPXHOCTHOIO CJI0A MeTaslja:
aJIFOMUHUEM

+ a30ToM

yIJIepoOM

KpeMHHEM

IlnaHupoBaHue (HUTPOLEMEeHTALMA) — 3TO HAChIII[eHHe MTOBEPXHOCTHOI'0 CJI0A
MeTasijia:
aIFOMUHUEM
+ COBMECTHO YIJIEpO/IOM Y a30TOM
yr1€poJoM
KpeMHUeM

Cpepny, B KOTOPOii MPOBOJAT I[eMEeHTAL{UI0, Ha3bIBAIOT:
+ KapOropu3aTopom

3aKa/I0uHOM Cpejoun

MOAU(PUKATOPOM

IlemeHTan My NoABEePrarwTCs CTaIN:
+18XI'T, 15X, 20X

40X13

Y10

1X9

Bobi0epuTe criocod TepMHUYeCKO# WIM XUMHUKO-TepPMHUYeCKoi 00paboTKu /is
U3roTOB/IEHHUsI 3y0UaToro Kosieca padoTamwiiero npu y/JapHbIX Harpy3Kax B
YC/IOBUSIX TPEHUS:

+ [leMeHTalys, 3aKajKa C MO/CTY>KMUBaHHUEM, HU3KHI OTITyCK

HOPMasr3aLys
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3aKajKa, BbICOKMM OTITyCK
CWIMLMPOBaHUe

Boi0epure criocod TepMuueckoit 00paboTKH /1/IsA 0TBETCTBEHHOM /IeTa/Ii Moc/ie
I[eMeHTaLHu:

+ IBOUHAasl 3aKajKa, HU3KHUU OTIYCK

HOpMaU3aLys

3aKajKa, BbICOKMM OTITYCK

OTXKUT

Bri0epuTe C1oco0 XUMHKO-TePMHUYECKOW 00pad0TKH /I/Is1 M3rOTOB/IeHUSA IeTa/IU B
TOYHOM MAIIMHOCTPOeHUH (KOPOoO/IeHHe He OMYCKAeTCsl) C TBeP0CThIO
noBepxHocTHoro cjaos 1000... 1300 HV:

+ a30TUpoOBaHUe

[[eMeHTalVsI

XPOMUPOBaHUe

Cpepou /11 IpoBeieHUsl a30TUPOBAHUA ABJ/IAETCH:
+ aMMuaK

cMmech apeBecHoro yrist 1 BaCO3z u CaCOs3

KepocHH, 6eH30:

9K30-3H/0ras

Cpepoii A/ MpoBe/ieHNsI ieMEeHTaLMU B ra3000pa3HoM Kap0wopu3aTope siB/IsieTCs
aMMHaK

cMmech apeBecHoro yris 1 BaCO3z u CaCOs3

KepocHH, 6eH30/

+ 3K30-3HJ0ras

Bbi0epuTe cCioco0 XUMHKO-TePMHUYECKOW 00pad0TKH /I/Isi M3rOTOB/IeHUSA JeTa/IU U3
cram 38X2MEOA TBepAoCTh MOBepXHOCTHOrO c10s 1200 HV:

+ a30TUpoOBaHUe

LieMeHTaLus

XpPOMHPOBaHUE

CUJUTULIUPOBaHue

Bobi0epuTe ciocod XMMHKO-TepMHUYeCKOH 00pabdoTKH //isi H3rOTOBJ/IEHUS AeTa/Iu U3
cramm 15XT'HTA TBep0oCTh NOBEPXHOCTHOIO C/1051 IIOC/Ie TEPMHYECKOM
oopabdorku 900 HV:

a30TUpOBaHUe

+ LleMeHTal s

XpOMHpOBaHue

CU/ITMLIMpOBaHye
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Bri0epuTe cmocod XUMHUKO-TEPMUYECKOH 00paboTKH /1A M3roTOB/IeHHS AeTa/TH C
BbICOKOM KOPPO3HOHHOM CTOMKOCThI0 U )KapOCTONKOCTbIO:

+ aJIMTHpOBAaHUE

a30TUPOBaHUe

1[eMeHTal[1sI

XPOMHPOBaHHE

CWITULIUPOBaHUe

Brbi0epuTe cmocod XUMHUKO-TePMUYECKOH 00paboTKH /I/IA M3roTOB/IeHHS AeTa/TH C
BbICOKOH KOPPO3HOHHOM CTOMKOCThIO B KMC/IOTaX, MOPCKO# BO/ie, ra30BbIX
cpeaax:
aTUTUPOBaHUE
a30TUpOBaHUe
1[eMeHTaI[1sI
+XpOMHPOBaHHE
CUTULIUPOBaHUE

Brbi0epuTe crmocod XUMHUKO-TePMUYECKOH 00padOTKH A/isl H3rOTOB/IEHUSA [I€TA/I! C
BBICOKO KHC/IOTOYIIOPHOCTBIO B COJISTHOM KHUC/IOTE
aJIMTUPOBaHKe
a30TUpOBaHUe
LeMeHTaLUs
XPOMUpOBaHUe
+CUMMUpOBaHKe

MeToauKa npoBe/jeHusi KOHTPOJIs

[Ipenen AMTEILHOCTH BCEro KOHTPOJIS 5 MUHYT
[Toc/iejoBaTeTBHOCTD BBIOOpPA TECTOBBIX 3a/laHUN CnyuariHas
[Ipenaraemoe KOIM4YeCTBO TECTOBBIX 3aJjaHUU 10

Tabauia 7 — Kpurepun oneHKH ¢()OpMHPOBAHHOCTH KOMIIETeHI[Hi

Kputepun orjeHMBaHKS CPOPMHUPOBAHHOCTH

Koz v HauMeHOBaHWe MHIUKATOpa
KOMIeTeHI[UM (YacTH KOMITeTeHI[1H)

AOCTHDKEeHHA KOMIIeTeHIINN

COOTBETCTBYET OLIEHKE «3auTeHO»
(yacT KOMMeTEeHILIUN)

50-100% ot makcuMa/ibHOro Oasia

N /I-1omnk-s [JeMoHCTpUpyeT 3HaHue
obsacTeit mpyMeHeHUs], CBOMCTB,
XapaKTePUCTUK U MeTO/I0B
WCC/IeJOBaHUSI KOHCTPYKLIMOHHBIX
MaTepuasoB, BbIOUpaeT
KOHCTPYKL[MOHHbIE MaTepHasbl B
COOTBETCTBUU C TpeOyeMbIMU
XapaKTePUCTUKAMHU [IJIs
WCTIO/Tb30BaHus B 00/1aCTH
ripodeCCUOHAJILHOM JIeTe/IbHOCTU

CTyJeHT leMOHCTPUpYeT 3HaHUe CriocoboB
XUMUKO-TePMUUECKOI 06paboTKu cTanu,
L[eMeHTaLMy CTaIl, KPUCTAI/TMUeCKOTr 0
CTPOeHUsI MeTaslyioB, obyiacTeli mprMeHeHUs,
CBOMCTB, XapaKTepUCTHK U METO/0B
YCC/IeIOBaHNS KOHCTPYKLIMOHHBIX
MaTepHrasioB, BbIOMpaeT KOHCTPYKLIMOHHbIe
MaTepuasbl B COOTBETCTBUU C TpeOyeMbIMU
XapaKTepUCTUKaMHU
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Moaynab 6 IIBeTHbIe MeTa/I/IbI ¥ CIVIaBbl. CIJIaBBI C 0COOBIMHU CBOWCTBAMH

®DoHA TeCTOBBIX 3ailaHUM JJ/Isl TEKYI[ero KOHTPOJIs1 3HAaHUM 10 MOAYJ/II0

Bbibepume 0OuH npasu/ibHblil omeem u Hajdcmume KHONKy «/lanee»
CnuiaB mapku BpA5- 3T0:
aJTFOMUHUEBBIN CTUIaB, coiepskaiuii 5% 6epusus

+ amoMuHueBast OpoH3a, cojieprkaiiiast 5% amrOMUHUS
ObICTpPOpEXKyIIiasi CTa/lb, cofiepyKaitiasi 5% Bosbhpama
BBICOKOKaueCTBeHHasl CTaslb, leTMpoBaHHasi HeOAUMOM U 6opom

Ha3paHue ¥ XMMU4YeCKHUM cocTaB ciyiaBa Mapku JIK80-3:
JIUTENHBIN aJIFOMUHKEBBIN CIIaB; cofepXuT npuMmepHo 80 % amomunus, 17 % menu u
3 % KpemHUs

naTyHb; cogepxxut npumMepHo 80 % nuHKa , 3 % Kaamus, oCTajJibHOe - Me/lb

NUTeHas 9BTeKTOU/IHAs CTaslb; cofepkuT ripumepHo 0,8 % yriepoga u 3 % KobanbTa
+ JlaTyHb; copeput npuMepHo 80 % menu, 17 % 1uHKa u 3 % KpeMHUs

Ha3BaHue M XMMUYeCKHUIM COCTaB CIJIaBa MapKu J162:
JIUTEeWHBIU aJTFOMUHUEBBIM CIIaB, copepxkalui 62 % amtoMuHus
cruiaB 6pOH3BI C Me/iblo, cofiepyKaliuii 62 % 6poH3bI

+ J1IaTyHb, cogepxkaias 62 % menu u 38% 1LrHKa
JUTelHas CTanib, copepxauas 0,62 % yrnepoaa

CniaB Mefi ¢ IIUHKOM Ha3bIBaeTCs:
OpoH30i1

+ JIaTyHbIO
MebXHOPOM
CUJIyMUHOM

Yucio 59 B mapke j1atynu JI59 o6o3Haugaer:
cojepkaHue 0J10Ba, %
cojeprkaHue LjMHKa, %
Tipe/ie/1 IPOYHOCTH IIPY PACTSKeHHUH, KI'C/MM?
+ copepxxanue Meau, %

CmuiaBsl cuctemsbl Al — Mg siBiistoTcs:

JTUTEUHBIMU

nedhopMrpyeMbIMU, YIIPOUHSIEMbIMU TePMUUeCKOi 06paboTKo
+ nedopmMupyemMbIMH, He YIIPOUHsieMbIMU TepMUUecKoi 00paboTKoi
»KapompOUYHbIMU

Jropa/iloMHUHBI — 3TO CIUIaBbI CUCTEeMBbI:
Al - Mg

+ Al - Cu—- Mg
Al - Si
Al —Cu—Ni - Fe
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J{ropa/iIloMUHBbI PEeBOCXO/AT YMCTHINA a/IIOMUHHUHA 10:
+ TIPOYHOCTHU

3JIeKTPONPOBOAHOCTH

TeT/IONPOBOJHOCTH

KOPPO3UOHHOM CTOMKOCTH

CWiyMHHBI OTHOCATCA K CIUIaBaM:
nehopmMupyeMbIiM
aHTU(PUKLIMOHHBIM
+ JIMTEeMHBIM
)KapOIpOUYHbIM

CuiyMHHAMH Ha3bIBaKTCA CIVIaBbl a/IIOMUHHUA C:
MarHvem
Kejie3om

+ KpeMHHeM

MeJIbIO

Bbpon3a — 310 cripaB:

+ MeJU U pPYTUX MeTaJlJIOB, KpOMe L[MHKa
MeJY U LIMHKa

AJIFOMUHUS C KDeMHUEM

aJIFOMUHUS C MarHveMm

JIaTyHBb — 3TO CIIpaB:

MeJu U JpYyTrUX MeTajlyIoB, KpOMe LjMHKa
+ MeZu U LIMHKa

a/IFOMUHUS C KpeMHHeM

a/IFOMUHHS C MarHueM

JIatyHb MapKu JII123A62K3Mu2 0THOCUTCA K CIJIaBaM:
+ JINTEUHBIM

nehopmMupyeMbIiM

nedbopMrpyeMbIM, YIIPOUHsIeMbIM TepMUUeckoil 06paboTKoi
MOPOIIKOBBIM

JIaTyHb MapKu J/I850THOCHTCA K CIUIaBaM:

JTUTEeUHBIM

+ nedopMUpyEMBIM

nedbopMrpyeMbIM, YIIPOUHsIeMbIM TepMUdeckoil 06paboTKOi
TIOPOLLIKOBBIM

JIByXKOMIIOHEeHTHbIe JIaATYHU MCIO0/Ib3YHTCS KaK:
JINTeHbIe
+ nedopMupyembie
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nedbopMupyeMble CIIaBbl, YIIPOUHsieMble TEPMUUYECKOM 00paboTKo
TIOPOIIIKOBBLIM CI/IaBaM

Bbpon3a mapku BpA5 oTHOCHTCS K CIUIaBaM:

JTUTEeUHBIM

+ nedbopMUpyEMBIM

nedbopMrpyeMbIM, YIIPOUHsIEMbIM TepMuUeckoii 06paboTKoi
TTOPOIIKOBBIM

bpon3a mapku BpO10I]2 oTHOCUTCA K CIl/IaBaM:

+ JINTEUHBIM

nehopmMupyeMbIiM

nedbopMrpyeMbIM, YIIPOUHsIeMbIM TepMUUeckoil 06paboTKoi
MOPOIIKOBBIM

OCHOBHBIM JAOCTOMHCTBOM 4A/IIOMHHHEBBIX CII/IABOB ABJ/IAETCHA:
HHW3KdA 3/IEKTPOIMPOBOAHOCTD

+ MaJiad IJIOTHOCTb, BBICOKAs KOPPO3HWOHHAasd CTOWKOCTb

BBICOKdsA IMPOYHOCTb

BBICOKaA XMMHNUYeCKdd aKTUBHOCTb

CmuiaB mapku AMIj2 0THOCHTCA K CIUIaBaM:

JIUTEeUHBIM

nedhopMrpyeMbIM, YIIPOUHsIeMbIM TepMUdeckoil 06paboTKOi

+ nedopmMupyeMbiM, He YIIPOUHsIEMbIM TepMUUecKoi 00paboTKo
TIOPOLLIKOBBIM

CnuiaB mapku /116 oTHOCUTCA K CIJIaBaM:

JTUTEeUHBIM

+ nedopmMupyeMbIM, YIIPOUHsieMbIM TePMUUECKOM 00paboTKoi
nedhopMrpyeMbIM, He YIIPOUHsieMbIM TePMUUeCKOi 06paboTKoi
TIOPOLLIKOBBIM

BI)ICOKOHPO‘-IHI)IM A/TIOMUHHUEBBIM CII/IABOM fIBJ/IfIeTCHA CILV/IaB MapKI/I:
+ B95

1116

AMR2

AJI2

AKS8

Bobi0epuTe criaB Ajisi H3rOTOB/ICEHHS ieTa/ I KOBKOM:
B95

16

AMi2

AJI2

+ AK8
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Bri0epuTe CIUIaB /I H3rOTOB/IEHHS AeTA/TH METO/I0M JINTHA:
B95

16

AMI2

+ AJI2

AKS8

Kakoii Bij TepMuuecKoil 00padoTKu NPUMEHSOT /I JIOPa/TIlOMHHOB?
+ 3aKaJsika ¥ Moc/aelyrollee CTapeHue

A Py3MOHHBIN OT)KUT

HU3KUM OTITyCK

BBICOKMH OTITYCK

Bri0epuTe MapKy CIUIaBa /IS U3TOTOB/I€HHSI BUHTA YePBSIYHON Mepejaun:
+ bO®d-6,5-0,4

16

AJl4

Cr3

deppoMarHuTHbIe MaTepUasibl 00/1aJal0T CTPYKTYPOii:
MapTEeHCUTHOU

+ JIOMeHHOM
KPUCTa/I/TNYECKOU
CUHTETUYECKOU

MarHuTHbIe MaTepuasbl, CIIOCOOHBIE JIeTKO HAMAarHUYUBAThCS MPH MPUI0KeHUH
3/IEKTPHUYECKOro I0J/i1 ¥ pa3MarHUYUBaThCs NMPU CHATUM, Ha3bIBAKOTCS:
MIPOBOJHUKAMHU
HeMarHUTHBIMU
+ MarHUTOMSITKUMU
JV3/1eKTPUKaMH

IlepMma/ioaMu Ha3bIBAKTCA CILJIaBbl HA OCHOBeE:
+ Ni u Fe
Feu Cr
Niu Cr
P u Fe

MaruuTHBIMH CBOMCTBAaMH 00/1a/]a0T:
Al, Mg

+ Co, Fe

Ti, W

Au, Ag
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'Z[J'Iﬂ H3roTOoB/IEHUA IMOCTOAHHBIX MACHUTOB HUCII0/Ib3YHOT:

+ MarHUTOTBEp/ible CI/IaBbI
MarHUTOMSITKME CIJIaBbl
TBep/ible CI/IaBbl
MOTyTIPOBOAHUKY

MeToauKa npoBe/jeHusi KOHTPOJIs

[Ipenen AMTETLHOCTH BCErO KOHTPOJIS 5 MUHYT
[Toc/iejoBaTeTBHOCTD BBIOOpPA TECTOBBIX 3a/laHUN CnyuariHas
[Ipenaraemoe KOIM4YeCTBO TECTOBBIX 3aJjaHUU 10

Tabauiia 8 — Kpurepun oneHKH ¢()opMHPOBAHHOCTH KOMIIETeHI[H

Koj v HavMeHOBaHWe WHIUKATOpa
JIOCTHYKeHHUsI KOMIIeTeHIIUU
(yacT KOMMeTEeHLIUN)

Kputepun orjeHMBaHNUS C(POPMHUPOBAHHOCTH
KOMIIeTeHUUU (4aCTh KOMITETEHLIUN)

COOTBETCTBYET OLIEHKE «3aUTeHO»
50-100% ot makcuMa/ibHOro Oasia

N I-1omnk-s [JeMoHCTpUpyeT 3HaHue
obsacTeit mpyMeHeHUs], CBOMCTB,
XapaKTePUCTHUK M METO/IOB UCC/IeZIOBAHMUS
KOHCTPYKI[HOHHBIX MaTepHaJsoB,
BbIOMpaeT KOHCTPYKLIMOHHBIE MaTepUaJIbl
B COOTBETCTBHUHM C TpebyemMbIMU
XapaKTePUCTUKAMH [IJIs1 UCTIO/Ib30BaHHMS B
obs1acTu podeccroHanbHOU
JesITeIbHOCTU

CTyleHT IeMOHCTPUPYeT 3HaHue 1IBeTHbIX
MeTaJUIOB U CIUIaBOB, CIIJIaBOB C 0COOBIMU
cBoiicTBaMu, ob/1acTeii MpUMeHeHusl,
CBOWCTB, XapaKTePUCTUK U METO/I0B
WCC/IeJOBaHUSI KOHCTPYKLIMOHHBIX
MaTepHrasioB, BbIOMpaeT KOHCTPYKLIMOHHbIe
MaTepuasbl B COOTBETCTBUU C TpeOyeMbIMU
XapaKTepUCTUKaMU

Mopynas 7 Hemera/uimueckue MaTepHasbl

®oHA TeCTOBBIX 3ailaHUM /ISl TEKYI[ero KOHTPOJIs1 3HAaHUM 10 MOAYJ/II0

Bbibepume 0O0uH npasu/ibHblil omeem u Hajdcmume KHoNKy «/lanee»
K TepMoOpeaKTHBHBIM MO/JTUMEPaM OTHOCUTCSI:

TIOJIUITU/IEH
TIOJITMBUHUJTXJIOPU/]

+ (beHosnodopmanbaeruHasi CMoJia
TIOJTUCTUPOIT

Tepmon/iacTUUHbIE MO/IMMePbl UMEIT CTPYKTYPY:

cheponuTHYIO

+ JIMHEMHYI0 U JIMHEWHO Pa3BEeTBJIEHHYIO
bubpUISpHYIO
CeTyaTyro

37




Crouctelii MIaCTMK Ha O0cCHOBe (eHos0(popManbAerufHOM CMOJIBI C

HAIlO/THUTe/IeM U3 OyMaru Ha3bIBaeTCA:
TeKCTOJIMTOM

+ reTUHAKCOM
acOOTeKCTOTUTOM
JIPeBECHOC/IOMCTBIM TIJIAaCTUK

Ilosmmmepbl, HeoOpaTMMO 3aTBepjeBaIide B pe3yjbTaTe
XHUMHUYECKHUX peaKiuii, Ha3bIBaIOT:

KpUCTa/JTMYeCKUMU

CLIUTBIMU

TePMOIIACTUYHBIMU
+ TepMOpeaKTUBHbIMU

NpoTeKaHUs

HE/:[OCTHTKOM IJIaCTMACCHI KdK KOHCTPYKIIHOHHOI'0 MaTe€pPHUdJ/id ABJ/IAETCA:

+ CKJIOHHOCTb K T10JI3y4eCTH U CTapeHUI0
HU3Kasl y/e/bHasi MPOYHOCThb
C/I0’KHOCTb U3TOTOBJIEHUS U3/Ie/TUMN
BbICOKAsl TEMJIONPOBOJAHOCTb

MaxkpoMoJ/ieKy/ibl pe3uHbl UMEIOT CTPOeHHue:
+ peZiKoceTyaToe

JIECTHUYHOE

pa3BeTB/IEHHOE

JIMTHEeNHOe

Hamo/iHuTe/ M BBOJAT B COCTAB Pe3UH JIJIfA:
(hopMHPOBaHUsT CETUYATOU CTPYKTYPbI

+ TIOBBIIIEHHST TIPOYHOCTH, M3HOCOCTOMKOCTH, CHYKEHHUS] CTOUMOCTH
obJsierueHus rpoiiecca rmepepaboTKu pe3uHOBOM CMeCcH
3aMe/IJIeHUst TIporiecca CTapeHust

IIpu By/JIKaHHU3aMy Kay4YyKOB MCII0/Ib3YyeTCH:
KaOJIMH
MeJl
+ cepa
caxa

ITonmumMepsl, BXOJsIie B COCTAB pe3WH, NMPH TeMIiepaTypax
HAX0/ATCS B COCTOSIHUU:

BSI3KOTEKyUeM

CTeK/1000pa3HOM
+ BBICOKO2JIACTUUECKOM

aMmop(HOM
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Bynkanu3sanmsa — 3T10:

B3aMMO/IeiCTBIe MOHOMEDPOB I10 (YHKIMOHAABHBIM TpYyIlIaM C o0Opa3oBaHHEM

MaKpOMOJIeKYJI TIo/IMMepa ¥ MOO0YHBIX HU3KOMOJIEKY/ISIPHBIX TIPOAYKTOB

+ peakLusl «CIIXBAHUS MaKpOMOJIEKY/» KayuyKa I10I1epeYHbIMU CBSA3IMU

OKMCJ/IMTE/IbHAA AeCTPYKLNA MdKPOMOJIEKYJT KaydyKd
peaknyda COeAWMHEHHA MOJIEKYJT MOHOMeEpAd B IMOJIMMEPHYHO LEITb

Crnouctplii IUIACTUK Ha OCHOBe (heHo10hopManbAerugHON
HAMo/THUTE/IeM M3 XJI0MYaTo0yMa)kKHOM TKaHU Ha3bIBAaeTCs:
+ TEeKCTOJIMTOM
reTHHAKCOM
acbOTeKCTOUTOM
JIPeBECHO-C/IOUCTBIN TIJIaCTUK

CroucTtplii IJIaCTMK Ha OCHOBe (peHO10(hopMa/IbAerHAHON
HaMoJ/IHUTe/IeM M3 ac0ecToBOil TKaHM HAa3bIBAeTCH:

TeKCTOJTUTOM
reTHHAKCOM
+ acbOTEKCTOUTOM

JPeBECHO-C/IOUCTBIN TIJIaCTUK

Crnouctplii IUIACTUK HAa OCHOBe (heHo10hopManbAerugHON
HAMoJ/IHUTE/IeM U3 IINMOHA Ha3bIBaeTCs:
TeKCTOJTUTOM
reTHHAKCOM
acbOTeKCTOMMTOM
+ ApeBeCHO-C/IOUCTBIM IJIaCTUKOM

CMOJIbI C

CMO0JIbI C

CMOJIbI C

Bobi0epuTe MaTepHuas JAJis M3rOTOB/JIeHUs KOPIYCHOW jeranu paboraromieil mpu

Temneparype 200°C:
TEeKCTOJTUT

reTUHAKC

+ CTEeK/IOTEKCTOJIUT
JIpeBECHO-C/IOUCTBIM TJIACTUK

Boi0epure MaTepuas /il HU3rOTOB/JIEHHS BBICOKOBO/JIBTHOM
Tpancopmaropa:

TeKCTOJIUT

+ TreTHUHaKC

CTEKJIOTEKCTOJIAT

JIpeBECHO-C/IOUCTBIM TJIACTUK

Bbi0epuTte MaTepuaJ Jjis U3roTOBJIEHUs MedesIn:
TEKCTOJIUT
reTUHAKC
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CTeK/IOTeKCTOJIUT
+ JpeBeCHO-C/IOUCTBIN JIACTUK

Brbi0epuTe MaTepHaJ /I/iA H3roTOB/IeHHS MOANIMITHUKOB CKOJIb)XKeHHSs], IIeCTePeH:
+ TEKCTOJIUT

reTUHaKC

CTeK/IOTeKCTOJIUT

JIpeBeCHO-C/IOUCTBIN MJIACTUK

Bbi0epuTe MaTepuas /I H3roTOB/IEHHs CMOTPOBOrO CTeK/Ia:
+ IJIEKCUTJIa3

reTUHAKC

CTEKJIOTEKCTOJIAT

JIPeBECHOC/IOMCTBIN MJIACTHUK

K razoHano/iHeHHbIM IUIACTMAcCaM OTHOCSTCSA:
+TeHOMNJ/IaCThl ¥ MOPOMJ/IaCThbl

TIJIEKCUTJIa3

reTUHAKC

CTEKJIOTEKCTOJIAT

JIPeBECHOC/IOMCTBIN MJIACTHUK

K TepMoOmIacCTHYHBIM IUIACTMACCaM OTHOCATCS:
+ TI0JIUITHUIIEH, TIO/TUTIPOTTH/IEH, TIOTMBUHUTXJIOPU/,
dbeHondopmanbaeruHas CMoJsia

aMUHOa/brUHas CMOoJIa

3MOKCHUHAasi CMoJia

Jia amopTu3anyu U AeMiipupoBaHMs UCII0/Ib3YeTCs:
+ pe3uHa

reTUHAKC

CTEKJIOTEKCTOJIAT

JIPeBECHOC/IOMCTBIN MIACTHUK

JlOCTOMHCTBOM pe3MH ABJISAeTCS:

+ BBICOKHE 3/IaCTUYECKHEe CBOMCTBA, BBICOKAsl YIIPYTrOCTh
aHTU(PUKI[MOHHbIE CBOKCTBA

’KapOCTOMKOCTb

BbICOKAasi TBEPAOCTb

Ji/is1 mo/lyyeHUs1 TBep/i0l pe3uHbI:
+ yBe/JIMUMBAKOT COJZleprKaHue Cephbl
YMEHBIIAIOT COJlep>KaHHe Cephbl
YBe/JIMUMBAIOT COJiep>KaHHe CaXK1
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JI/is1 OKpacKM pe3uH B ee COCTaB BBOJAT:
+ KpacuTenu

HaroJIHATEe TN

MSTUHTENN

MIPOTHUBOCTapUTENH

'Z[f[ﬂ MNOBbIIIEHHUA TIIPOYHOCTH MU CHHM)XX€HUA CTOMMOCTH PpeE3HHbI B €€

BBOJIT:
KpacuTeu
+HaroJIHUTe N
MSTYUTENTN
MIPOTHUBOCTapUTENN

MeTo/juKa npoBeieHUsI KOHTPOJIsI
[Ipenen AMTeTLHOCTH BCETO KOHTPOJIS

[TocnenoBaTeIbHOCTH BbIOOpa TECTOBBIX 3a/jaHUA
[Ipenaraemoe KOIMUYeCTBO TECTOBBIX 3aJjaHUU

COCTaB

S5 MUHYT
CnyuariHas
10

Tabauia 9 — Kpurepun oneHKH ¢()opMHPOBAHHOCTH KOMIIeTeHI[Hi

Koz v HauMeHOBaHWe MHIUKATOpa
JNOCTY)KeHUsI KOMITeTEHLIUU

Kpurepuu orjeHuBaHusA
c(hOpMUPOBaHHOCTH KOMIETEHL[MU (YacTH
KOMIIEeTeHI 1)

(YacT KOMMeTEeHILIUN)

COOTBETCTBYET OLIEHKE «3aUTeHO»
50-100% ot makcuMa/ibHOro Oasia

N /I-1omnk-s [JeMoHCTpUpyeT 3HaHue
obsacTeit mpyMeHeHUs], CBOMCTB,
XapaKTePUCTUK U MeTO/I0B UCC/IeZOBaHUS
KOHCTPYKL[MOHHBIX MaTepUasoB, BbIOMpaeT
KOHCTPYKL[MOHHbIE MaTepHasbl B
COOTBETCTBUU C TpeOyeMbIMU
XapaKTepUCTUKAMHU [IJIsl UCTIONb30BaHUS B
obs1acTu podheccroHambHOU
JesITeJIbHOCTU

CTyJeHT JeMOHCTpUpYeT 3HaHUe
HeMeTa/l/TMueCKUX MaTeprasioB, o0acTei
TIPUMEHeHUs], CBOMCTB, XapaKTEPUCTHUK U

MeTO/|0B UCCJ/Ie[J0OBaHus

KOHCTPYKLIMOHHBIX MaTepuasos,

BbIOMpaeT KOHCTPYKLIMOHHbIE MaTepyaJbl
B COOTBETCTBUM C TpeOyemMbIMU
XapaKTepruCTUKaMU
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2 OOEHNBAHMUME ITMCBMEHHBIX PABOT CTY/JIEHTOB

OueHuBaHHe MUCbMEHHBIX PadoT CTYy/|eHTOB,
He perjiaMeHTHPyeMbIX y4eOHbIM I/IaHOM

KonTpo/ibHasi padora

KoHTposibHasi paboTa BBITIOIHSIETCS KaKAbIM CTYA€HTOM CaMOCTOsITe/IbHO. OTueT
TI0 BBITIOJTHEHUST KOHTPOJIbHOU paboThl 0/KeH COoflepyKaTh:

- TUTYJ/IbHBI JIUCT;

- 33/laHue;

- OCHOBHYIO 4aCTh;

- 3aK/IFOYeHUe;

- CIIMCOK MCII0/Ib30BaHHBIX UCTOUHUKOB.

Odopmnenre oTueTta coriacHo TpeboBaHUsIM WHCTPYKLMM 10 0O(hOpPMI/IEHUIO
TeKCToBbIX paboT cTyzeHToB @I'BOY BO Koctpomckoii 'CXA.

OtueT caetcsi Ha Kade/ipy B CPOKH, ycTaHOBNeHHble MPC.

Mopyas 3. luarpamMMa COCTOSAHMA xesie30-yrepoj. Cramu. UyryHsl

3ajaHue.

Homep BapwaHTa NMPUHUMAETCS COTJIACHO HOMEPY CTYy/IeHTa B CITMCKe TPYIIILI U3
Tabmmier 10.

[171s1 >Ke1e30yT/IePOAMCTOrO CI/IaBa C 3aZlaHHbIM COZIepyKaHUEM YTIJIepo/a:

- OTIpe/Ie/TUThL B/ CI/IaBa;

- OMMCaTh MPOLIECC OXJIAXKAEHUS CIUIaBa OT >KUJKOTO COCTOSIHUSI [0 KOMHATHOM
TeMIIepaTyphbl;

- OTIpeJIeTUTL CTPYKTYPY CIIaBa MOC/Ie MOTHOTO OX/IaKeHUS;

- OXapaKTepu30BaTh MMPOYHOCTHLIE CBOMCTBA CI/IaBa;

- OXapaKTepu30BaTh, KaK BUSAIOT Ha MeXaHWUeCKHWe CBOHCTBA CIUIaBa pa3/IMUHbIE
dakTopel (Comep)kaHWe yrjepoja B CIlaBe, TeMIlepaTypa CIlaBa, MHKPOCTPYKTypa
CIUlaBa, CKOPOCTh OXJIaXK/IEHHUs CIIaBa, pa3Mep 3€pHa, IulacThueckas Aedopmarus u
Ap-);

- IOCTPOUTL AMArpaMMy COCTOSIHUSI CIUIaBa >KeJjie30-LIeMeHTUT (MeTacTabuiIbHOe
paBHOBecHe U cTabuIpHOe paBHOBecHe). Ha AuarpaMme OTMETHUTDH XapaKTepHbIE TOUKU
COCTOSIHMSI CITIaBa, TeMIIepaTyphbl IPeBpaleHHH, CTPYKTYpPbl CIJIaBa B pa3/IMUHBIX
obnactax. B kaxzmoli o6acTy AMarpaMMbl MOZMCATh COCTaB CIL/IaBa;

- IOCTPOUTD KPHBBIE OXJIaXKIEHHS CIIaBa, C 3a/laHHBIM COZIEp)KaHUEM YTJIepojia.
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Tab6smiia 10 BapuaHThl 3aiaHAi

Copepykanue yriepoja, C
Ne BapuaHTa CocraB 1i CocraB 2i

1 1,96 4,39
2 1,79 3,93
3 1,21 4,96
4 0,65 5,64
5 0,45 5,85
6 1,64 5,95
7 1,4 2,8
8 0,17 4,26
9 1,13 4,99
10 1,63 2,8
11 0,69 2,7
12 1,25 4,88
13 0,26 53
14 2 2,83
15 1,18 3,55
16 1,28 3,96
17 1,32 3,45
18 0,92 5

19 1,07 4,17
20 0,34 5,21
21 0,8 2,79
22 1,09 4,83
23 2,17 2,61
24 1,24 4,92
25 1,52 2,61

Mopays 4. Tepmuueckas o6pabdoTka cranu

3ajaHue

Homep BapuaHTa NMPUHUMAETCs COTJIACHO HOMEepPY CTy/leHTa B CITMCKe TPYIIbI U3
Tabsmpl 11.

[7ist nlaHHOW MapKu CTajiu OTpe/e/UTh:

- XUMMUECKHM COCTaB;

- (pusuKO-MexaHUUeCKre CBOMCTBA MPH Pa3/IMUHbIX YCIOBUSAX SKCIUTyaTaLlUu;

- Ha3HaueHue CTajy;

- KauecTBO CTajiy;

- TIPUBECTHU TIPUMePHI U3/eJTNi, U3rOTOB/ISIeMbIX U3 JJAHHOM CTasy;

- BbIOpaTh peXXUMbl TepMUUecKoil 00pabOTKM [i/isi TIPOBe/IeHHsI OT)XKUTa, 3aKasKH,
OTITyCKa, HOpMa/n3aL1u.
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- onucaTh TpeBpallleHusi, KOTopble TMPOM30WAYyT B CIUlaBe B Mpoljecce
TepMO0OpPabOTKH C MCTO/Ib30BaHUEM AMarpaMMbl U30TEPMUUECKOT'0 pacriaZia ayCTeHHUTa

- OXapaKTepy30BaTb, KaK M3MEHSITCI MeXaHWuYeCKue CBOWCTBa CTalyd IIpU
pa3MUHbIX BHU/IaX TepMUUeCKOW 00pabOTKH, KaK BMSIOT JIETUPYIOIIUE 3/7IeMeHThl Ha
MeXaHU4YeCKHUe CBOMCTBA CTaIu

Tab6smiia 11 BapuaHThl 3aiaHUA

Ne BapuaHTa Mapka cranu
1 40X
2 Y10
3 60C2A
4 X9
5 P6M5
6 13X
7 20XT'C
8 40XH
9 S50A
10 CT5Kn
11 65I"
12 40X2H2MA
13 Y9A
14 P18
15 XBI'
16 X12
17 20X13
18 35I'C
19 Y13A
20 12X2H4A
21 30XT'C
22 40XH
23 S50XCA
24 BCr4cn
25 25XT'CA

Moaynas 6. IIBeTHbIe MeTa/L/IbI ¥ CIVIaBbl. CIUIaBBI C 0COOBIMH CBOWICTBAMH

3ajaHue

Homep BapuaHTa NPUHKUMAETCS COIJIaCHO HOMEPY CTY/eHTa B CIIMCKEe TPYIIbl U3
Tab/IIb 12.

11 JaHHOM MapKu CIiaBa OIpe/e/UTh:

- BU/JI CIJIaBa;

- XUMMUECKHM COCTaB;

- MeXaHUYeCcKue CBOMCTBaA;
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- TEXHOJIOTUYeCKHe CBOMCTBA;

- Ha3HaUeHuUe;

- crioco6b 06paboTKy;
- crocob TepMuyecKoi 06paboTKu (ec/iM TaKOBasi IIPOBOUTCS);
- 0XapaKTepU30Barh,

KdK B/IUseT

XUMHNUYECKUU

COCTaB, TeMmIlepaTypa

9KCIUTyaTalvu, TepMuyeckasi 00paboTka Ha MPOUHOCTHbIE XapaKTePUCTHKH CIIaBa;
- PYMBECTU MPUMEPHI U3/le/TUH, U3TOTOBJISIEMbIX U3 JAHHOTO CI1/IaBa.

Tabsmila 12 BapuaHThl 3aiaHUA

Ne BapuaHTa

Mapka cruiaBa

1 AJl1 7163 BK6

2 BK4 AK6 7168

3 JDKMp59-1-1 T15K6 AMy

4 AMI2 7159 BK8

5 T5K10 AMTI3 Jk80-3

6 7196 T30K4 11

7 1116 7190 TT7K12
8 T14K8 AJI2 7170

9 JTAXKMy BpO®6,5-0,15 AJl4

10 AJI9 JIKC BK6

11 BpO3L17C5H1 AJl7 JIC-59-1
12 MJI3 BK4 AJI19

13 1118 JIMLPK-55-3-1 TT10K85
14 T5K10 A99 JIK

15 BpAXKH10-4-4 BK4 B95

16 B96 BpO3L17C5H1 BK3

17 588 AK6 BpO®6,5-0,15
18 BpO101]2 7180 AKS8

19 AMTr5 BpO3L112C5 B16

20 BpOC5-25 AMr2 7168

45




Tab6smiia 13 — Kpurepuu oneHKH ¢()OpMHPOBAHHOCTH KOMITETEHI[HI

Kon u Kputepuu orjeHUBaHUs1 ChOPMHUPOBAHHOCTH KOMITETEHI[UH
HauMeHOBaHHe (YacTH KOMITETEHITUH)
WHAWKATOpa
OCTH)KEeHHUs 50-64% ot 65-85% ot
A 86-100% ot
KOMIIETEHLIUU MaKCHMaIbHOT 0 MaKCHMaIbHOT 0
MaKcuMabHOro Oasia
(uactu 6anna bamia
KOMIIeTeHI 1)
15-20 6amnioB
1-10 6annoB 10-15 6amnioB
BBICTABJIIETCS
BBICTABJIIETCS BBICTABJISIETCS .
CTYZIeHTY, KOTOPBIH
CTYZIeHTY, CTYZIeHTY,
> > TIPaBWILHO U B TTOJTHOM
N A-1omnk-s KOTOpPBIN KOTOpPBIN
o0beMe BBITIOJTHUATT BCE
IIeMOHCTpUPYeT | BBITTOTHUJI BBITIO/THUT o
. paszesbl KOHTPOIBHOMH
3HaHWe obyiacTell | 3a7laHKe He B 3a/laHHe B TTOJTHOM
paboThI, MPOYHO
TIpUMeHeHUs, [10JIJHOM 00Beme, ob6neme, HO C Ny
9 YCBOUJT ITPOrPaMMHBIH
CBOWCTB, HEe COBCEM TBEPJIO | HECYI[eCTBEHHBIM
MaTepuas, B IIOJIHOM
XapaKTePUCTHK U | BjlafieeT Y OIITMOKaMHU B obLene
METO/IOB TIPOrPaMMHbBIM W3/I0’KEHWUH, ’
HCUEepITbIBAIOIIIE,
WCCITeJOBAHMUS MaTepUasoM, TBEP/I0 YCBOWII
o I'PaMOTHO M JIOTHYECKH
KOHCTPYKI[UOHHBIX | 3HAe€T OCHOBHBIE TIPOrpaMMHbIN N
CTPOMHO €ero u3jaraert,
MaTepHraroB, TeOpeTUUeCKHe MaTepuari,
JN€MOHCTPHUPYET
BbIOMpaeT TI0JIOYKEHUS I'PaMOTHO H, T10
KOHCTPYKI[UOHHBIE | ©3yUaeMOM T€MBI, | CYII[eCTB r1ybokoe sHamme
Y y o | CYHRECTBY, obnacTteli IpUMeHeHwusl,
MaTepuasbl B Ha 6a30BOM W3JlaraeT ero, cBolicTE
COOTBETCTBHH C YPOBHE JN€MOHCTPHUPYET ’
XapaKTePUCTHK M
TpeOyeMbIMHU JN€MOHCTPHUPYET Xopoluee sHaHue |
XapaKTepUCTUKaMM | 3HaHWe obsiacTeii | obsacreit i
WCCITeJOBAHMUS
JUISI CTTO/Tb30BaHMs | TTIPUMEHEHH S, TIPUMEHEeHHS,
o o KOHCTPYKI[HOHHBIX
B o0OstacTu CBOJICTB, CBOJICTB,
. MaTepuasoB, BbIOUpaeT
1poheCCUOHAIbHOM | XapaKTePUCTUK U | XapaKTePUCTHK M
KOHCTPYKI[HOHHBIE
JesITeIbHOCTU METO/IOB METO/IOB
MaTepuabl B
WCCITeJOBAHMUS WCCITeJOBAHMUS
KOHCTDYKLIOHHBIX | KOHCTPYKIJHOHHBI | oo rbe o oA €
pyxH PYKH TpeOyeMbIMU
MaTepyasioB X MaTepHasoB
XapaKTePUCTUKAMH
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3 OITPEJJE/IEHUE PE3YJ/IbTATA
IMPOMEXYTOUYHOM ATTECTAILIUA

dopma NpOMe)KyTOYHOU aTTeCcTalyy I0 AUCLIUIIIMHE 3a4em.

OLEHOYHBIE MATEPUAJIbI 1 CPEICTBA [1JI ITPOBEPKU
CO®OPMMNPOBAHHOCTY KOMITETEHIIN

OIIK-5. CmocofeH uCN0/Ib30BaTh CBOMCTBA KOHCTPYKIUOHHBIX H
3IeKTPOTeXHUUECKHX MaTepHaioB B pacyeTax MapaMeTpPoB H Pe)XKMMOB 00beKTOB
npodeccuoHa/TbHOM /IeATeTbHOCTH.

3aiaHusA 3aKPBITOro THUIIA

Bbibepume 00uH npasu/ibHblll 8ApuaHm omeema

1. O6o3nauenne 180HB:,5/187,530 03HaUaeT, YTO:

+ Ilpu guametpe 1mapvka 2,5 MM, Harpyske 187,5 Krc, BpeMeHu BbigepKku 30 ¢
YyuCIIo TBepAoCTH 1o bpuHesutto coctaBuio 180

IIpu puametpe mapuka 30 MM, Harpy3ke 187,5 Krc, BpeMeHU BbIEPKKUA 2,5 C
4yurCIIo TBepAoCTH 1o bpunesutto coctaBuio 180

Uucsio TBepgoctu 1o PokBsesny 110 ikane B cocrasusio 180

Yucsio tBepaocTu 110 Bukkepcy coctaBuio 180 mosiyueHo npu Harpyske 2,5 Krc,
NIpUJI0KeHHOU B TeueHue 30 ¢

2. DBTeKTHKa Mpe/CcTaBsieT Co00i:
+ cmech BYX (ha3, 06pa3yrouxcs B pe3y/ibTaTe OJHOBpeMeHHON
KPUCTaJ/IZIU3aL[UM U3 )KUJKOTO pacTBOpa
XUMHUUeCKoe CcoeZIMHeHUe Orpe/ie/IeHHOr0 COCTaBa, KpUCTayinyeckasi perieTka
KOTOPOT'O OT/INYAeTCs OT PEIIeTOK UCXOAHBIX BeIlleCTB
CMeChb >KUJIKOU U TBepAoH (a3
TBep/IbI pacTBOP OIpe/ie/IeHHOT0 COCTaBa

3. OCHOBHBIM JAOCTOMHCTBOM 4A/IIOMHMHHEBBIX CII/IABOB ABJ/IAETCHA:
HHW3KdA 3/IEKTPOIMPOBOAHOCTD
+ MaJiad IJIOTHOCTh, BBICOKAs KOPPO3HWOHHAasd CTOWKOCTbD
BBICOKdA IMPOYHOCTb
BBICOKaA XMMHNUYeCKdd dKTUBHOCTb

4. Marepuas AJjisi U3roTOB/IeHUsI BbICOKOBOJIbTHON U30/IALMU TPaHcpopMmaTopa:
TeKCTOJIUT
+ reTUHAaKC
CTeK/IOTeKCTOJIUT
JIPeBECHOC/IOMCTBIN TJIACTUK
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3ajaHusA OTKPBITOr0 THUIIA

Jatime pa3eepHymbliil omeem HA 60Npoc

5. Kakue MexaHnuecKue CBOMCTBa MaTepuasioB BaM U3BeCTHbI?
IIpasunbHbili omeem. Matepuanbl 00/1a1al0T C/IeAYIOIUMH MeXaHUYeCKUMHU
CBOMCTBaMHU: MPOUYHOCTh, TBEPJIOCTh, BA3KOCTh, YIIPYTOCTh, MJIACTUYHOCTb, XPYIKOCTb.

6. Kakue MeToJbl HCTBITAHUM META/IVIOB U CIJIABOB Ha TBEP/I0CTh
CyLLIeCTBYHOT?

IMpasunbHbiti omeem. CyleCTBYIOT C/IeAYIOIIMe MEeTO/bl UCIILITAHUM METalyIoB U
CIUIaBOB Ha TBepAOCTb: meton bpuHens, merton Poksesia, meton Bukkepca, mMeTof
[Topa.

7. Kak Ha3bIBaeTcs /MHHUSA Ha iarpamMMe COCTOSIHUA CIUIaBOB, HA KOTOPOHU
IIPH 0X/1&K/eHMU KPHCTa/l/IM3alyA CIjlaBa 3aBepiuaercs?

[IpasuabHblli omeem: JIMHUSI Ha AWarpaMMe COCTOSIHUS CIJIaBOB, Ha KOTOPOU Mpu
OXJIKZ,eHUH KpUCTa/l/IM3aLys CrlaBa 3aBepllaeTcs, Ha3bIBaeTCsl COTUAYC.

8. Kak Ha3bIBaeTcsi IMHMS Ha iarpamMMe COCTOSIHMSA CIUIaBOB, HA KOTOPOH
NPHU 0X/IAKAEHUHM HAUNHAeTCA KPUCTa/l/IN3alius criaBa?

IIpasuabHbIli omeem: JIMHUS Ha JUarpaMMe COCTOSTHUSI CTI/IaBOB, Ha KOTOPOW TpU
OXJIaXK,eHMM HauMHaeTCsl KpUCTa/l/IM3alus CIjlaBa, Ha3blBaeTCs IMKBUAYC.

9. B Kakux KOOpAUHATaX CTPOAT AMAarpaMmy COCTOSTHHMSA >Ke/ie30-LieMeHTUT
(Fe-Fe3C)?

IMpasunbHbili omeem. [IuarpaMmy cocTosiHUs >kesie3o0-1leMeHTUT (Fe-FesC) cTpost
KOOp/JMHATax: TOpPU30HTa/lbHAs OCb - COJep)aHue yrjepoja B cruiaBe B %,
BepTUKaJ/IbHasi OCb — TemriepaTypa, °C.

10.Kakas 1uHusA Ha juarpamMmMe cocrossHus cucreMsl Fe-FesC cooTrBercTBYeT
Haya/ly KPUCTA/I/IM3alUM cIuiaBa?

IMpasunbHbiti omeem: nuHusi ABCD Ha guarpamMme COCTOSIHUS »Kesie30-11eMEeHTUT
(Fe-Fe3C) cooTBeTCTBYyeT Haua/ly KpUCTa//IM3al[iu CIljlaBa.

11.T1Ipu kakom cojep>xaHuu yriepoaa (%) B cilaBe CTalu SB/ISAIOTCA
A03BTEKTOUJHBIMM?

IMpasunbHbili omeem: ec/ld COJep)KaHWe yrjaepoZia B CIJlaBeé COCTaBJIsieT
0-0,8%, TO cTanb SABIIETCS J03BTEKTOHUIHOM.

12.Yto ob03Hauaer OykBa A B 0003HaueHHMH MapKu cTaau A207?
IIpasunbHbiii omgem: 6ykBa A B 0003HaueHWH JaHHOW MapKd CTaau o0o3HayaeT

dBTOMATHYHO CTaJIb.

13.Kak paciiugpoBbiBaeTcs 0003HaueHHe MapKu cramm Y7?
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IIpasunbHblli omeem: o603HaueHWe Y7 paciiudpoBbiBaeTcss Kak CTajb
VHCTPYMeHTa/IbHas yIJIepoAUCTas C cojepkaHueM yriepoga 0,7%.

14.Kakas ¢opma y rpapuToBbIX BK/IIOUEeHHH B KOBKOM UyryHe?
IIpasuabHblii omeem: y TpaUTOBLIX BK/IFOUEHHI B KOBKOM UyT'yHe X/IOTbeBU/IHAs

dbopma.

15.Kak pacimugpoBbiBaercsa 0003HaueHue jiaTynu J163?
IIpasunbHbili omeem: ob6o3HaueHwe jaatyHu JI63 pacimdpoBbiBaeTcsi Kak JI —
J1aTyHb, 63 - cogepkanue meau 63%, quHK — 10 37%.

16.Ha kakue /[Ba OCHOBHBIX BHJA TMOApPA3Je/AI0OT OpOH3BI IO
TeXHOJIOTUYeCKOMY IPU3HAKY?

IMpasunbHbili omeem: GPOH3BI 10 TEXHOJIOTHUECKOMY TIPU3HAKY TO/pa3iesisaioT Ha
JIBa OCHOBHBIX BUjla — filehopMUpyeMble U JTUTeUHbIe.

17.Kakue MaTepHasibl Ha3bIBalTCSA CTUI/IAMH?
IIpasunbHblil omeem: MaTepuasbl, MOJyueHHble MyTeM KPUCTa/UIM3aLUy CTEeKOJ,
Ha3bIBAIOTCA CTU/UIAMU.

18.C Kakoii 1je/1bI0 B IVIaCTMAacCChI 00aB/IAI0T HANIOJTHUTE/IH?
IMpasunbHbili omeem: HaIIOJIHUTEX B TUIACTMACChl 00aB/SIOT /s TIOBBIILIEHUS
MPOYHOCTH Y MPUAAHUSA CIIeLIMabHbIX CBOKCTB.

19.K kKakomy BHAYy IUIaCTMacC M0 BHJAM HAaMO/IHUTE/JSl OTHOCHTCA
TeKCTOJIUT?

ITpasunbHbili omgem: TEKCTOJIUT 10 BH/IAM HaTlOJIHATE/S] OTHOCUTCS K CJIOMCTHIM
Tj1lacTMaccam.

20.Kakue BU/BI BellleCTB BXOAAT B COCTAB Pe3MHbI KpoMe KayuyKa?

[IpasunbHblli omeem: Kpome KayuykKa B COCTaB pe3WHBbI BXOJST BYJIKAHWU3ATOD,
HaroJIHATe/ T, TUVIaCTU(PUKATOPbI, IPOTUBOCTapPUTE/H, KPAaCTe/IH, pereHepaTopsl.

4 TIOPSIZIOK ITPOBEJJEHUA ITIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAILIUA

dopma NpOMe)XKyTOYHOU aTTeCcTalyu I10 AUCLUIUIVHE 3a4em.
@OoH/, OLEHOYHBIX CpPeACTB [Ji IIpOBeJleHHs IIOBTOPHOW IPOMEXXYTOUHOH

aTTecTalii (OPMUPYETCS M3 YMC/Ia OL€HOUHBbIX CPeACTB MO TeMaM, KOTOpble He
OCBOEHbI CTY[€HTOM.
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IIpumeuaHue:

[ononHuTebHble  KOHTPOJIbHbIE  UCIIBITAHUS MPOBOJATCH  [JIsl  CTYZEHTOB,
Habpapmwmx MeHee 50 ©OamioB (B COOTBeTCTBUMU C «[lojlo’keHHeM O MOAY/IBHO-
PEUTUHTOBOM CUCTEMEY).

Tabauia 14 — Kpurepuu oneHKH copMHPOBAaHHOCTH KOMIETEeHI[UH

Kop 1 HauMmeHOBaHuMe
VH/IMKaTOpa JOCTHUKeHUs
KOMIeTeHI[UU
(4aCcTH KOMMeTEeHIIUN)

Kputepun orjeHMBaHNS CPOPMHUPOBAHHOCTH
KOMITeTeHUU (4aCTh KOMITETEHLIUN)

COOTBETCTBYET OLIEHKE «3aUTeHO»
50-100% ot makcuMa/ibHOro Oasia

N [-1onk-s leMoHCTpUpyeT
3HaHuWe obsiacTell mpUMeHeHUs,
CBOMCTB, XapaKTepPUCTHK U
MeTO/IOB UCC/IeZJOBaHUS
KOHCTPYKL[MOHHBIX MaTepyasoB,
BbIOMpaeT KOHCTPYKLIMOHHbIE
MaTepuasbl B COOTBETCTBUU C
TpeOyeMbIMU XapaKTepHUCTUKaMU
IS UCTI0J1b30BaHus B 001aCTH
ripodeCcCUOHATLHOU
JesiTeJIbHOCTU

CTyeHT AeMOHCTprpYyeT 6a30Bbie 3HAHUS B
00/1acTh MeXaHUUYeCKHUX CBONCTB MaTepyasoB,
KPUCTA/IZTUUeCKOT0 CTPOEeHUsI MeTaJsljioB,
XapaKTePUCTUK MeTa/UTMueCKHX CIJIaBOB,
MUKPOCTPYKTYP CTa/M U YyT'yHa, CriocoboB
TepMUUYeCKo 06paboTKU CcTau, CriocoboB
XUMHUKO-TEPMHUUECKOW 00pabOTKH CTau, IIBETHBIX
MeTaJIJIOB U CIJIaBOB, CIJIaBOB C 0COOBIMU
CBOWCTBaMH, HEMeTa/I/TMUeCKUX MaTepuasoB,
obnacTteli MpYMeHeHus1, CBOMCTB, XapaKTePUCTUK
Y MeTO/I0B MCC/ie/IoBaHUsI KOHCTPYKLIMOHHBIX
MaTeprasoB, TOTOBHOCTb BbIOKMpPATh
KOHCTPYKL[MOHHbIE MaTepHasbl B COOTBETCTBUHU C
TpeOyeMbIMU XapaKTepUCTUKaMHU
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