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®OH/] OLIEHOYHBIX CPEACTB
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«KoHCTpPYKIIUOHHOE MaTepUa/ioBe/ieHue»
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®OoH/|, OLIEHOUHBIX CPe/ICTB Mpe/JHa3HaueH /sl olleHuBaHus ChOPMHUPOBAHHOCTU
KOMITeTeHI[UM 10 AUCLUIIMHE « KOHCTPYKI[MOHHOe MaTepuasioBe/leHre».

reHHa,D,VIPI MoanucaHo undposo
noanucoto: FreHHagnn
CTel'IaHOBI/lLI CrenaHoBuY bepesoBckui

[ata: 2026.04.10 08:19:26

Pa3paboTuuK: o
bepesoBcKknin 03'00"

noueHT bepe3osckuii I'.C.

YTBep)KJeH Ha 3acefjaHiU Kadepbl PEMOHTa U OCHOB KOHCTPYUPOBAHUS MallIWH,
ripoTokos Ne 8 ot 13.04.2026 ropaa.

ApKa,qvllh EBFEHbeBV]Ll MognucaHo uMdpPoBoOI NOANNCHIO:
A

pkaauii EBreHbeBny KypbaTtos

Kyp6aTo B Aara: 2026.04.13 11:52:36 +03'00'

3aBegyromuii kKadeapoii Kypbatos A.E.

CornacoBaHo:
rpeficefjaTe/lb MeTOANYECKOM KOMUCCUH 3/IeKTPOSHEPreTUYeCKoro (pakyJsibreTa,
ripoTokoj Ned ot 12.05.2026 roza.

TaTbﬂ Ha mea IhJ'IOBHa |-|O,EI,I'II/IC3HO Ll,l/ld)pOBOI7l noanucblo:

TaTbAHa MuxannosHa borgaHoBa

Bor dHOBa aTa: 2026.05.12 15:06:12 +03'00'
borpanosa T.M. A e




ITacnopT oHa OLeHOYHBIX CPe/JCTB

Tabma 1
dopmMupyemMsble OujeHOUHbIE
Mogynb AUCLUIIUHBI KOMIIeTeHL|UU MaTepuasbl KosnuecTtBO
W/IY UX YaCTU Y CpeJiCTBa
MexaHHuecKue CBOMCTBA
TecTupoBaHue 23
MaTepuasos.
Kpucranninyeckoe
CTPOEeHVe MeTaJljIoB.
Xap AKTEDHCTHKA TectupoBaHue 20
PaKTep OIIK-5. CriocobeH
MeTa/UIMYeCKUX CIJIaBOB
WCI10J/Ib30BaTh
Huarpamma COCTOSIHUS CBOICTRA TectupoBaHue 47
Kese30-yriepon Cramm KOHCTDYKIMOHHBIX U KOHTp60anaﬂ 75
HyryHEI 3/1eKTPOTeXHUYEeCKHIX pabota
TecTtupoBaHue
Tepmuueckast 00paboTKa MaT€prasios B Komr poanaﬂ 45
CTaIH pacueTax rapamMeTpoB P6 5
Y Pe)KUMOB 00bEKTOB paooTa
XUMUKO-TepMUYecKas %
p rpodeccroHa/IbHOM TecTupoBae 20
o6pa60TKa CTa/iu esaTeIbHOCTH
LIBeTHbIE MeTasUIbl U TectupoBaHue 30
criaBbl; CruiaBbl C KoHTpoibHast 20
0COOBIMU CBOMCTBAMU paboTa
Hewmetaniueckue
TectupoBaHue 25
MaTepuasbl




1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJUMBbIE

JUTIS OIIEHKHU 3HAHWI, YMEHUY 11 HABBIKOB JEATE/IbHOCTH

B ITPOIOECCE OCBOEHMSA JUCLIAIL/IMHBI

Tabmuria 2 — @opMupyeMble KOMITETEHIN

Kop v HameHOBaHe
KOMTIEeTeHL[N

KoJ v HanMeHOBaHMe WHMKATOPa JOCTIKEHHSI KOMITeTeHLIMH (YacTh
KOMTIETEHL|N )

OLieHOUHbIe
MarepHrabl
Y CpeJiCTBa

OIIK-5. CiocobeH
WCII0/Ib30BaTh
CBOMCTBa
KOHCTPYKIIMOHHBIX
u
3JIEKTPOTEXHUUECK
WX MaTepuasioB B
pacueTax
rapaMeTpoB U
PEXXKUMOB
00BEKTOB
npodeccroHaabHO
U [esiTeNTlbHOCTH

MexaHUYeCcKHe CBOMCTBA MaTepPHa/IOB

N -1omnk-s leMoHCTpUpYyeT 3HaHUe 0b/acTelt MpyUMeHeHus],
CBOWCTB, XapaKTePUCTHK U METOJ0B UCC/Ie/JOBaHUS
KOHCTPYKLIMOHHBIX MaTeprasioB, BbIOMPaeT KOHCTPYKLIMOHHbIE
MaTepHasbl B COOTBETCTBUH C TPeOyeMbIMU XapaKTepHUCTUKAMHU
JUTSL KICTTI0JTb30BaHusl B 06/1acTy TIpodeccroHanbHOM
JIesITeJIbHOCTU

TectupoBaHue

KpI/ICTaJ'IJ'II/I‘-IECKOE CTpO€eHHe MeTaJ/lJIOB.
XapaKTepI/ICTI/IKa MeTa/lJIM4eCKUX CI1JIaBOB

N -1omnk-5 leMoHCTpUpYyeT 3HaHue ob/acTelt MpyMeHeHus],
CBOWCTB, XapaKTePUCTHK U METO/0B UCC/Ie/JOBaHUS
KOHCTPYKLIMOHHBIX MaTeprasioB, BbIOMPaeT KOHCTPYKLIMOHHbIE
MaTepHasbl B COOTBETCTBUH C TpeOyeMbIMU XapaKTepHUCTUKaMU
JUTSL UICTTI0JTb30BaHus B 06/1acTy TIpodeccruoHanbHOM
JIesITeJIbHOCTU

TectupoBaHue

[uarpaMma cocTosiHvg xese30-yriepos. Cranu. UyryHsl

N -1omnk-5 leMoHCTprpYyeT 3HaHUe ob/acTel MpyMeHeHus],
CBOWCTB, XapaKTePUCTHK U METO/J0B UCC/Ie/JOBaHUS
KOHCTPYKLIMOHHBIX MaTeprasioB, BbIOMPaeT KOHCTPYKLIMOHHbIE
MaTepHasbl B COOTBETCTBUU C TpeOyeMbIMU XapaKTepHUCTUKAMHU
TSI KICTTI0JTb30BaHus B 06/1acTy TIpodeccruoHanbHOM
JIesITeJIbHOCTU

TectupoBaHue
KoutponbHas
pabora

Tepmuueckasi 00paboTKa cTamu

N -1omnk-s leMoHCTpHpYyeT 3HaHUe ob/acTel MprUMeHeHus],
CBOWCTB, XapaKTePUCTHK U METOJ0B UCC/Ie/JOBaHUS
KOHCTPYKLIMOHHBIX MaTeprasioB, BbIOMPaeT KOHCTPYKLIMOHHbIE
MaTepHasbl B COOTBETCTBUH C TPeOyeMbIMU XapaKTepHUCTUKAMU
JUTSI KICTTI0JTb30BaHusl B 06/1acTy TIpodeccruoHanbHOM
JIesITeJIbHOCTU

TectupoBaHue
KoutponbHas
pabora

XUMHKO-TepMUUecKasi 00paboTKa cTamu

N -1omnk-s leMoHCTprpYyeT 3HaHUe ob/acTelt MpyUMeHeHusl,
CBOWCTB, XapaKTePUCTHK U METO/J0B UCC/e/JOBaHUS
KOHCTPYKLIMOHHBIX MaTepraioB, BbIOMPaeT KOHCTPYKLIMOHHbIE
MaTepHasbl B COOTBETCTBUH C TpeOyeMbIMU XapaKTepHUCTUKAMHU
JUTSI UICTTI0JTb30BaHusl B 06/1acTy TipodeccruoHanbHOM
JIesITeJIbHOCTU

TectupoBaHue

IIBeTHBIe MeTa/uIbl U criyiaBbl. CIJIaBbI C 0COOBIMU CBOMCTBAMMU

N -1omnk-s leMoHCTpHpYyeT 3HaHUe ob/acTel MprUMeHeHus],
CBOWCTB, XapaKTePUCTHK U METO/J0B UCC/Ie/JOBaHUS
KOHCTPYKLIMOHHBIX MaTeprasioB, BbIOMPaeT KOHCTPYKLIMOHHbIE
MaTepHasbl B COOTBETCTBUH C TPeOyeMbIMU XapaKTepHUCTUKAMHU
JUTSI UICTTI0JTb30BaHusl B 06/1acTy TipodeccruoHanbHOM
JIesITeJIbHOCTU

TectupoBaHue
KoutponbHas
pabora

HemeTannuueckue MaTepHaJibl

N -1omnk-5 leMoHCTpUpYyeT 3HaHUe 0b/acTelt MpyUMeHeHusl,
CBOWCTB, XapaKTepUCTHK U METO/J0B MUCCJIeIOBaHUsI KOHCTPYK-
I[UOHHBIX MaTepPUaioB, BEIOUPAET KOHCTPYKLIMOHHBIE MaTepHaIbI
B COOTBETCTBHU C TPeOyeMbIMH XapaKTePUCTUKAMU JIJIsT
MCT0/Ib30BaHusl B 06/1acTH nMpodecCcoHaTBbHOM /1esITeTbHOCTH

TectupoBaHue




Mopyas 1
MexaHnuecKue CBOHCTBA MaTepHasioB.
@doH/| TECTOBBIX 3a/JaHUH /ISl TEKYIero KOHTPOJ/Is1 3HAHUH 10 MO/YJII0

Bbibepume 00uH npasuibHblil omeem u Hadcmume KHONKYy «/lanee»

AR Ny calris

Ha pucynke MoKa3aHa cxeMa U3MepeHUs TBEPJO0CTH M0 MeTOAY...
+Bukkepca
Poksesiia
[Topa
bpunesnsa

B ocHoBe onpe/ie/ieHNs1 TBeP/OCTH M0 PoKBe /Ty JIe)XUT onpe/ie/ieHne:
+ompe/eseHus TJIyOMHBI OTIIeuaTKa HAKOHEUHMKA TI0C/Ie CHSITHSI OCHOBHOM Harpy3Ku
OTHOIIIeHUs TPUI0XKEeHHO! K CTa/JIbHOMY I11apUKY Harpy3KHy K IJI0I[ad [TOBEPXHOCTH
JTYHKU
OTHOIIIeH!sI TPUI0’KEHHOH K aTMa3HOM MUpaMu/ie Harpy3KHM K IUIOI[a I TOBEPXHOCTH
oTrevaTka
JliaMeTpa OTIlevyaTKa

Onpepenennie TBepAOCTU N0 BpuHe//II0 CBOAUTCA K ONpe/e/IeHUI0:

orpeiesieHus T/TyOHMHBI OTITIeUaTKa HAKOHEUHWKA T10C/Ie CHITHUSI OCHOBHOM Harpy3Ku
+OTHOIIeHUS TIPUI0XKEHHOU K CTa/IbHOMY IIapUKY Harpy3ku K I/I0I[aii TOBEPXHOCTH
JTYHKU

OTHOIIIeHUsI IPUIOXKeHHOM K a/iMa3HOM MrMpaMu/ie Harpy3KM K TUIOIIaiv TOBEPXHOCTU
oTIeuaTKa

JvamMeTpa oTrevyaTKa

OnpejeneHue TBepAOCTU MO0 BUKKepCcy CBOAUTCA K onpe/e/IeHUI0:

oripeiesieHus T/TyOHHBI OTITIeUaTKa HAKOHEUHWKA T10C/Ie CHITHUSI OCHOBHOM Harpy3Ku
OTHOIIIeHUs TIPUIOXKEHHOM K CTaJIbHOMY 1L1apUKY Harpy3KW K IJIOLaiv TOBEPXHOCTU
JTYHKU

+OTHOLLIeHUs TIPU/IOKEeHHOW K a/iMa3HOW MUpaMu/ie Harpy3KH K TIJIOLaZiv TOBEPXHOCTU
oTIeuaTKa

JvamMeTpa oTrevaTKa

3aBHCUMOCTb MeXxAy TBepAocTbi0 HB 1 npouHoCTEIO:
+1Ipamas
OOGparHas



JlorapudmMuyeckasi
Kybuueckast

IIpu ucnosb3oBanuu Meroa PokBesiia yisi U3MepeHUs TBEPAOCTH M0 HIKaie A
UH/UKATOPOM SIB/ISIETCHA:

CranbHoU mapuk auametp 10 Mm

+AJiMa3HbIM KOHYC

AsiMa3Hasi nupamMu/a

CranbHOU 1IapuK AuamMeTpom 1,58 mm

IIpu ucnosib3oBanuu Meroa PokBesiia /i/ist U3MepeHUs TBEPAOCTH Mo Hikasie B
UHAUKATOPOM fIBJIA€TCH:

CranbHou 11apuK guameTtp 10 mm

AJIMa3HbIN KOHYC

AnMasHasi nupamMuzia

+CTa/IbHOM 11apuK AuamMeTpoM 1,58 MM

IIpu ucnonb3oBaHuu Meto/ja PokBessia /i u3MepeHusi TBepAoCTH o mkasne C
WHAUKATOPOM fIBJIAETCA:

CranbHoU 11apuK guameTtp 10 mm

+AJiMa3HbIM KOHYC

AsnMasHasi nupamMuza

CranbHOM 1IapUK grameTpoM 1,58 mm

IIpu nucnonb3oBanuu meroja PokBesyia iyis u3MepeHHUs TBepP/J0CTH 110 1uKaie B
HCII0/Ib3YeTCs1 OCHOBHAs Harpys3kKa:

+90 Krc

3000 krc

1500 krc

50 Krc

140 xrc

IIpu ucnosib3oBanuu Meroa PokBeslsia /i/isi u3MepeHUusi TBePAOCTH Mo mKasie C
KCII0/Ib3yeTCsA OCHOBHAs Harpy3kKa:

90 krc

3000 krc

1500 krc

50 Krc

+140 krc

IIpu ucnonb3oBanum Meroa PokBesiia jisi U3MepeHHUs TBEPAOCTH MO HiKaie A
KCII0/Ib3yeTCsA OCHOBHAs Harpy3kKa:

90 krc

3000 krc

1500 krc



+50 Krc
140 krc

O6o3nauenue 180HB> 5/187,530 03HauaeT, UTo:

+ IIpu guametpe mwapuka 2,5 MM, Harpy3ske 187,5 krc, BpeMeHu BbiiepKKU 30 ¢ uncio
TBepAoCTH 110 bpunesito coctaBusio 180

IIpu guametpe maprka 30 MM, Harpy3ke 187,5 Krc, BpeMeHU BbIJ€PXKKU 2,5 C UUCIIO0
TBepAoCTU 110 bpuHesito coctaBuio 180

Yucno tBepgoctu 1o Poksesuty no wikase B cocrasuino 180

Yucso tBepgoctu 1o Bukkepcy coctaBuiio 180 monmydyeHo rpu Harpyske 2,5 Krc,
rpuiokeHHou B TeueHue 30 c

Cnoco06 ucnbITaHUSA Ha TBEP/J0CTh, 0CHOBAHHbBIN Ha B/IaB/IMBaHUHU
yeThIpeXrpPaHHON a/IMa3HOM MUPAaMHJBIL, — 3TO onpe/e/ieHHe TBePAOCTH MO:
+ Bukkepcy
bpuHentto
IITopy
Poksesy

SiBieHHe HaK/iena NMPUBO/IUT K:

+ITOBBIIIIEHUIO MeXaHUYeCKUX XapaKTePUCTUK CTasH
[ToHMKeHUIO0 MeXaHUUeCKUX XapaKTePUCTUK MeTasla
3MeHeHHI0 XUMUYEeCKOTO COCTaBa CTail
YBenmuueHnto ¢GheppuTHOTO 3epHa

IToka3aTe/ M MPOYHOCTH XapaKTePU3yHTCs:
OTHOCHUTE/LHBIM YITMHEHHEM, OTHOCUTETHBHBIM CyKeHHEeM
+I1pee/10M TIPOYHOCTH, TIPE/Ie/IOM TeKyJdeCTh
TBepaoCTbIO

PaborToii 3aTpauriBaeMOM Ha yZapHBIN W3/10M oOpasiia

IToka3aTe/nM MJIACTHYHOCTH XapaKTePH3YHTCH:
+OTHOCUTE/IbHBIM Y/IMHEHEeM , OTHOCUTEeTbHBIM CyKeHHEeM
[TpesenomM TIPOYHOCTH, TIpe/ie/IOM TeKyueCTH
TBepaoCcTbIO

PaborToii 3aTpauriBaeMOM Ha yJapHBIN U3/10M o0Opasiia

IToka3aTe/nb yAapHOH BA3KOCTH XapaKTepHU3yeTCs:
OTHOCHUTE/ILHBIM YJIMHEHHUEM, OTHOCHUTE/TBHBIM CYKeHHeM
[TpenenomM TIPOYHOCTH, TIpefie/ioM TeKy4eCTh
TBepaoCTbIO
+ PaboToii 3aTpauriBaeMoii Ha y/JapHbIA U3/10M 0Opa3iia

IIpepes NponopIHOHAIBHOCTH — 3TO:



+MakcruMasibHOe HafnpsbKeHue, 0 KOTOPOoro JedopMariusi yBeTMuMBaeTCss NpsiMo
TPOMNOPLIMOHA/ILHO Harpy3ke (JelCTByeT 3akKoH ['yka)

MakcuMasibHOe HarpsbKeHUe, 10 KOTOPOr0 COXPaHSHOTCS YIpyrve CBOMCTBA (HeT
0CTaTOUHOM AeopMaLivn)

HavMeHbllee HarnpsbkeHUe, MPU KOTOPOM B MaTepuasie NPOMCXOJUT 3aMeTHOe
yAuHeHe 0e3 yBe/lnueHUst Harpy3Ku (MaTepuasl TeueT)

Haubosnbliiee HanpsbkeHWe, KOTOPOe MaTepyasl BblJ[ep>KBaeT 0e3 pa3pylleHus,
COOTBETCTBYIOIIlee HaubOOIbIIIel Harpy3kKe

IIpegen ynpyrocru — 3T1o:

MakcuMasibHOe HarpsbKeHue, 10 KOTOporo AedopMalys YBeJMUUBaeTC sl MPSIMO
TPOTOPLIMOHA/ILHO Harpy3ke (JAeHCTByeT 3aKOH ['yka)

+MakcumasibHOe HarpsbKeHUe, 10 KOTOPOT0 COXPaHSIIOTCS yIpyrue CBOMCTBA (HeT
OCTaTOYHOM Jiepopmaliyin)

HavMeHbliiee HaTipsbkeHUe, TPYM KOTOPOM B MaTepuasie MPOUCXOAUT 3aMeTHOe
yAIuHeHue 0e3 yBe/lnueHUst Harpy3ku (MaTepuas TeueT)

Haubosnbliiee HarnpshkeHWe, KOTOPOe MaTepyasl BblJjep>KrBaeT 0e3 pa3pyliieHus,
COOTBETCTBYIOII[ee HaOOJIbITIel Harpy3ke

IIpepen TekyuecTu — 3T0:

MakcrMasibHOe HamnpsiKeHue, 10 KOTOporo AedopMalivst yBeJTMUUBaeTCsl TIPSIMO
TPOTNOPLIMOHA/IBHO Harpy3ke (AeHCTByeT 3aKOH ['yka)

MakcuMmasibHOe HarpspKeHUe, 10 KOTOPOrO COXPaHSTCS YIIpyrve CBOMCTBA (HeT
ocTaTouHO! AehopMarivm)

+HaunmeHbliee Hanps>keHWe, MPU KOTOPOM B MaTepuasie MPOUCXOAUT 3aMeTHOe
yanuHeHue 0e3 yBe/lnueHUst Harpy3Ku (MaTepuas TeueT)

Haubosnbliiee HarnpskeHWe, KOTOPOe MaTepyasl BblJjep>KBaeT 0e3 pa3pyllieHus,
COOTBETCTBYIOII[ee HaOOJIbIIIel Harpy3ke

IIpeaen nmpoyHOCTH (BpeMeHHOe CONPOTUB/IEHUE) — ITO:

MakcrMasibHOe HamnpsKeHue, 10 KOTOporo AedopMalivst yBeJTMUUBaeTCsl TIPSIMO
MPOTNOPLIMOHA/IBHO Harpy3ke (AerCTByeT 3aKOH ['yka)

MakcrMasnbHOe HamnpsbKeHue, 10 KOTOPOr0 COXPAHSIFOTCSl yIIpyTrve CBOMCTBA (HeT
ocTaTouHOU AedopMaiivm)

HavMeHblliee HaTipsbkeHUe, P KOTOPOM B MaTepuasie MPOUCXOAUT 3aMeTHOoe
yanuHeHue 0e3 yBeslnueHUs Harpy3ku (MaTepuas TeueT)

+Hauborblilee HampskeHWe, KOTOPOe MaTepHasl Bbllep>KiBaeT 0e3 pa3pyllieHus,
COOTBETCTBYIOILI[ee HaOOJIbIIIel Harpy3ke

OTHoOCUTe/IbHOE Y/TUHEeHHE — 3TO:

+OTHOILIEHWe yBeJIMUeHHs AJTUHHBI 00pa3ija (abCoF0THOTO YAJTUHEeHHST) K
TepBOHAvYaILHOM /iyTHe 0bpa3iia

Pa3HOCTb MeXXy AJIMHOMN 0Opa3iia Tocie pa3pbiBa U NepBOHAYA/ILHOU JJTUHHO



OTHoIIIeHe yMeHbIIIeHHs TIIOIa/I1 TIOTIeEPeUHOro ceueHust oopasija (abCoF0THOTO
Cy’KeHUsI) K ITepBOHauUaIbHOM TUIOIIA {1 TIOTIEPEeUYHOTO CceueHust obpasija

Pa3HOCTh MeKy TTePBOHAYA/IbHOM II/IOI[a/IbI0 TIOTIEPeYHOro ceueHus: obpasija

¥ TUIOIA/IbIO TIOTIEPEUHOr0 CeueHHs oOpasija Mmocye pa3pbiBa

OTHocHTe/IbHOE Cy)XKeHHe — ITO:
OTHollIeHre YBeTUUeH s [IJTMHHBI 00pas3ija
TIepBOHAYAILHOM /IyTHe 0Opa3iia
Pa3HOCTb MeXKIy JJTUHOM 00pasija mocjie p
+ OTHoOIlIeHHe YMeHbIIIeHUs TIIOIIaU TIOTT

(abcosoTHOTO YA TMHEHUST) K

a3pbIBa M [IepBOHAYA/IBHOM JJTMHHO
epeuyHoro ceueHust obpasiia (abCcomoTHOTO

Cy’KeHUsI) K TepBOHauUaIbHOM TUIOIIA 1 TIOTIEPEUYHOTO ceueHust obpasija
Pa3HOCTh MeKAy TepBOHAYA/IbHOM TI/IOI[aIbI0 TIOTIEPeYHOTo ceueHus: obpasija
¥ TUIOIA/IbIO TIOTIEPeUHOr0 ceueHHs oOpas3ija rmocye pa3pbiBa

MeTtopauKa npoBe/ieHisi KOHTPOJIA
[Tpesen AUTETLHOCTA BCETO KOHTPOJIS

[Toc/iejoBaTeTBHOCTD BEIOOpA TECTOBBIX 3a/JaHUMN
[Tpeniaraemoe KOIMUECTBO TeCTOBBIX 3aflaHUM

5 MUHYT
CnyuatiHas
10

Tabsmiia 3 — Kpurepun oneHKH ¢()OpMHPOBAHHOCTH KOMIETEeHI[HI

KO,Z[ N HAMMEHOBdHHWEe MHAWKAaTOPd

Kputepuu orjeHrBaHus1 CPOPMUPOBAHHOCTHU
KOMIETeHI[MA (4acTu KOMITeTeHI[1H)

JOCTW)KEeHUSI KOMIeTeHI[UU
(4acTu KOMIMeTeHI[1N)

COOTBETCTBYET OL|€HKE «3aUTeHO»
50-100% ot makcumasbHOro Oasia

N -1onk-s [JeMOHCTpUpPYeT 3HaHue
obmacreli IpUMeHeHUs1, CBOUCTB,
XapaKTepUCTUK U MEeTO/0B
WCCJIeJOBaHUSI KOHCTPYKLIMOHHBIX
MaTepHrasoB, BEIOKpaeT
KOHCTPYKLIMOHHbIE MaTepUasbl B
COOTBETCTBHHU C TpeOyeMbIMHU
XapaKTepUCTUKaMU [IJIs1 UCMOJIb30BaHUs
B 00/1acTH npogeccruoHanbHOM
JleTe/IbHOCTH

CTygeHT yMeeT ornipefie/isiTb TBepJOCThb
MeTa/I/IOB U CI/IaBOB, IEMOHCTPUPYET 3HaHUE
MeXaHWUeCKUX CBOMCTB MaTepUasoB,
obmacreli IpUMeHeHUs1, CBOUCTB,
XapaKTepUCTUK U MeTOZI0B UCC/Ie[JOBaHUS
KOHCTPYKI[MOHHBIX MaTepUasoB, BHIOMpaeT
KOHCTPYKLIMOHHbIE MaTepUasbl B
COOTBETCTBHHU C TpeOyeMbIMU
XapaKTepUCTUKaMu

Moayas 2 KpucrayinueckKoe CTpoeHHue MeTa/1/I0B.
XapakTepucTUKa MeTa/I/IMUeCKHX CIIaBOB

(I)OHA TEeCTOBBIX 3aﬂaHl/Iﬁ AJIA TEKYLIero

KOHTPOJIsl 3HAHUH 10 MO/IY/TI0

Bbibepume 00uH npaguibHblil omeem u Haxcmume KHONKYy «/lanee»

Y10 Ha3bIBaeTcsa TBEPAbIM paCTBOPOM?

+I1pu KprCTa/IM3al[iy pa3HOPOAHbIE aTOMbI 00pa3yIoT 00IIyI0 KPUCTA/TAUeCKYHO
pelleTKy, pacTBOPSISACh IPYT B Apyre B TBEPOM COCTOSTHUU
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[1pu KpucTaiM3ay pa3HOPO/IHbIe aTOMbI He 00pa3yIoT 00IyH0 KPUCTA/UTUUECKYIO
peleTKy, KaKbli MeTasul OyZieT UMeTb CBOI) KPUCTA/UTMUYECKYIO PelleTKy

[1pu KpucTanIM3ay pa3HOPOIHbIe aTOMbI 006pa3yrT 0010 KPUCTA/TUUECKYTO
peleTKy myTeM Juddy3MOHHOTO CMeLIMBaHUS TBEPOr0 MeTaslla U ra3000pa3Horo
3/1IeMeHTa

I[Tpu KpucTanIM3aLuu pa3HOPOAHbIE aTOMbI COeIUHSIOTCS B OIpe/ie/IeHHOM
MPOTIOPLIMH, 00pa3ysi HOBbIE BellleCTBa

KakuMmu napaMeTpamMu XxapaKTepHu3yeTcsl IMHUSA JTUKBHAYyca?
TeMriepaTypou KOHL|a KPUCTa//IA3aL[UA

+TemmepaTypoil Hauasa KpUCTa/LTU3aLuu

MuHUManbHBIM COZIep’KaHWeM OZJHOTO KOMIIOHEHTa B IpyroM
MakcrUMasibHbIM COlep>XKaHueM OJTHOTO KOMITOHeHTa B ZIpyroM

Kakas guarpamma siBasiercs aguarpammvon II tuna?

Oba KOMITIOHeHTa HeOrpaHWYeHHO PACTBOPUMBI APYT B APYTe B )KUAKOM COCTOSTHUH, a
TIPY KPUCTA/ITU3al[ii 00pa3yloT yCTOHUMBOE XUMUUECKOe CoeZIMHeHre

Oba KOMITIOHeHTa HeOrpaHWUYeHHO PACTBOPUMEI APYT B APYTe B )KUAKOM COCTOSTHUH,
o0/afiar0T OrpaHUUeHHONW PACTBOPUMOCTBIO B TBEP/IOM COCTOSTHUM U He 00pa3yroT
XUMHUYECKUX COeJUHEHUU

+006a KOMITOHeHTa HeOTPAHUUEHHO PACTBOPUMBI B XKUKOM U TBepPZOM COCTOSTHUSIX U
He 00pa3yloT XMMUUeCKUX COeJuHeHNH

Oba KoMITIOHeHTa HeOrpaHWYeHHO PACTBOPUMEI APYT B APYTe B )KUAKOM COCTOSIHUH, a B
TBEP/IOM 00pa3yroT MeXaHUUeCKyI0 CMeCh

Yro Ha3bIBaOT ()a30i CHCTEMbI?

+OpaHOpO/HAs YaCTh CUCTEMBI, OT/ieJIeHHasl OT OCTa/IbHBIX YacTel MTOBepXHOCTHIO
paszesna

HeogHopoHast YacTb CUCTEMBI, OTZe/IeHHast OT OCTA/IbHBIX YacTel TTOBePXHOCTHIO
paszesna

YacTb crcTeMbl, OT/ie/iIeHHasi OT OCTaIbHBIX UacTel MOBEePXHOCTHIO pa3/ena

@da30BbIl COCTAB CIJIaBa, cojepxamero 40% Sn u 60% Zn npu Temneparype

T I 17 1T T L

— 1T
500 pws
/
A0 |- ;
| i :I'ICJ_-A’J'
NAT |
200 =Y T
_ﬂ.:-.,g-l‘ﬁlu ;? FeZn L]
S B | |
{00 | I _ J
. w2 % W W o oW A W W

—_— T, In

3000°C:

MeXaHWuecKasi CMeCh KpHUCTaJIJIOB Zn U Sn
+ kuaKas dasza U KpUCTasiibl Zn

>KuKas aza v KpUCTaLIbl Sn

>Kujkas ¢asa
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OBTEKTHKA Mpe/ICTaBJ/IsIeT CO00M:

+ cMech BYX (ha3, 0Opa3yrouxcs B pe3y/ibTaTe OJHOBPEMEeHHON KPUCTA/UTU3AIUH U3
JKUJIKOT'0 pacTBopa
XUMUYeCcKoe coeJliHeHe orpe/ie/IeHHOr0 COCTaBa, KpUCTa/yInuecKasi pelieTka
KOTOPOI'0O OT/INYAeTCS OT PeIleTOK NCXOAHBIX BEIlleCTB
CMeCh >KUJIKOM U TBeploH (a3
TBepP/Iblli PaCTBOP OTpe/ie/IeHHOT0 COCTaBa

JIuHUA Haua/ia KPUCTA/UIM3alUH Ha AUarpaMMe COCTOSTHHUSA — 3TO JIMHMSA. ..
+ TUKBUAYC

conuayc

IBTEKTUUYECKOTO MpeBpallieHust

IBTEKTOMHOTO MpeBpalleHust

CnaB coctaBa 40% Zn + 60% Sn kpucraniusyercs B UHTepBaJjie Temieparyp...

|t

c‘l:'.l.l:||'|'!

Fuy

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

da3oBbii cocTaB civiaBa 70% Zn + 30% Sn npu remneparype 3000°C -

T T J o
400 T e
f
00 -
| | HCHIn
N1 | |
26043 T
*_ﬂcqg-l‘%g,. | % Fr Zn ]
5 B |
0 L |
Weaw o m o oW m oo oW & W W

n —_— T In

9BTEKTHKA + KPUCTAJIIbI Sn

pacruiaB

+ pacruiaB + KpUCTaJLIbl Zn
3BTeKTHKA (Zn + Sn) + KpUCTaIbI Zn

Cucrema — 310:

+ COBOKYITHOCTb (Pa3, HaxXOASIIUXCSI B PAaBHOBECHUU MPU OINpeeeHHbIX BHEIITHUX
yC/IOBUSIX (TemIiepaType, [laBJIeHUN )
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O,Z[HOPO,Z[H&H HaCTb CUCTEeMbI, OTAe/IeHHad OT OCTa/IbHBIX yacTeu IMTOBEPXHOCTBIO
pa3aeiia

HQO,Z[HOPO,Z[H&H HaCTb CUCTEeMbI, OTAe/IeHHAd OT OCTa/IbHBIX yacTeu IMOBEPXHOCTBIO
pa3aeiia

C yBesiMueHUEM CO/iep)KaHuA yrjiepoja B CTa/Id KaKye CBOMCTBA MOBBIMIAKTCA?
+ TBepzoctb

Y napHasi BA3KOCTb

OTHOCUTeTbHOE YJIMHEeHVe

OTHOCUTeTBHOE CYy)KeHue

JI/IA KpUCTa/I/INueCcKOro COCTOSIHUSA BellleCTBa XapaKTepPHbI:
BBICOKasi 3/IeKTPOTNIPOBO/JHOCTh

+ aHM30TpOIKs CBOWCTB
BBICOKasl TIJIAaCTUUHOCTh

IloBbIlIeHHasi CKOPOCTh OX/IAK/I€HHs CIUIaBa MPUBOJAMT K:
+ YMEeHBIIIeHUIO pa3MepOB 3epeH
yBeJINUeHWIO pa3MepoB 3epeH
He B/IMsIET Ha pa3Mep 3epHa

Kpucraninueckas peileTrka, y/ieMeHTapHas Auelika KOTOPoOd npejcTaB/ieHa Ha

PHUCYHKe , Ha3bIBAeTCA:
TeTparoHa/JIbHOU

TIPUMUTHBHOM KyOrueckoi
rpaHeI|eHTPUPOBAaHHOM KyOHueCcKoi

+ 00BeMHO-TIeHTPUPOBAaHHOUW KyOHuecKoi

Jucnokanus saBisiercs JedeKTom:
TTIOBEPXHOCTHBIM

TOUEYHBIM

+ MUHeWHbIM

00BbeMHBIM

BakaHcus siByisieTcs eekTom:
JINTHEeHBIM

TIOBEPXHOCTHBIM

00BbeMHBIM

+ TOUEUHBIM

12



MuHHUMA/TbHBINA 00beM KPHCTA/I/IA, MPH TPAHCUIALMH (TI0C/1e/J0BaTe/TbHOM
nepeMelileHNH) KOTOPOro BJ0/Ib KOOP/MHATHBIX 0Ced MO)KHO BOCIIPOM3BECTH BCHO
pelIeTKy, Ha3bIBaeTCA:
610KOM
K/IaCTepOM
+ 371IeMeHTapHOM STUeHUKOU
MOHOKPHCTAaJI/IOM

Kpl/ICTaJ'IJ'II/I‘-IECKaﬂ PelIeTKd, 3/IeMEeHTAPHAA AJYerKa KOTOpOﬁ npeacraB/ieHd Hd

pPHCyHKe
TeTparoHa/JIbHOU

TIPUMUTHBHOM KyOrueckoi

+ rpaHerleHTPUPOBaHHON KyOnuecKoi
00BeMHO-TIeHTPUPOBAHHOM KyOHUecKoi

, HA3bIBAeTCH:

KpI/ICTaJIJII/I‘-IECKaﬂ PelIeTKd, 3/IeMEeHTAdPHAA AJYernKa KOTOpOﬁ npeacraB/ieHd Hd

PHCyHKe , HA3bIBAETCA:
+ TeTparoHa/IbHOW MJIOTHOYTaKOBAaHHOM
TIPUMUTHBHOM KyOrueckoi
rpaHel|eHTPUPOBAaHHOM KyOHuecKoi
00BeMHO-TIeHTPUPOBAHHOM KyOHUecKoi

Pea/sibHBIN MeTa/I/1 HMeeT CTPOeHHe:
+TI0JIMKPUCTA/ITTUUeCKOe
MOHOKDPUCTA/ITMUeCKoe

aMmopHoe

METOAI/IKEI npoBejeHusA KOHTPOJIA

[Ipepen AUTEIBHOCTHA BCETO KOHTPOJIA 5 MUHYT
[TocnemoBaTeTbHOCTE BBIOOpA TECTOBBIX 3a/[aHUM CnyuyaiiHas
[Ipenaraemoe KOJMUYeCTBO TECTOBBIX 3aJaHUM 10
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Tabsmiia 4 — Kpurepun oneHKH ¢()OpMHPOBAHHOCTH KOMIETEeHI[HI

Ko 1 HauMeHOBaHMe WHUKaTopa
JIOCTV)KeHUsI KOMITeTeHLIUM
(4acTu KOMIeTeHI[1MN)

Kputepuu orjeHrBaHus1 CPOPMUPOBAHHOCTHU
KOMIETeHI[MA (YacTu KOMITeTeHI[1H)

COOTBETCTBYET OL|€HKE «3aUTeHO»
50-100% ot makcumasbHOro basia

N -1onk-5 [JleMOHCTpUpPYeT 3HaHue
obmacTreli IpUMeHeHUs1, CBOUCTB,
XapaKTepUCTUK U METO/0B
WCCJIeJOBaHUSI KOHCTPYKLIMOHHBIX
MaTepHrasoB, BEIOKpaeT
KOHCTPYKILIMOHHbIE MaTepUasbl B
COOTBETCTBUHU C TpeOyeMbIMU
XapaKTepUCTUKaMU [IJIs1 UCM0JIb30BaHUs
B 00/1acTH npodeccruoHaIbHOM
JleTe/IbHOCTH

CTygeHT yMeeT BbICTPOUTD AUarpammy
COCTOSIHUSI CILJIaBOB, IeMOHCTPUPYET 3HaHUe
KPUCTa/I/TUYECKOT0 CTPOEHUSI MeTaJsl/IoB,
XapaKTePUCTUK MeTa//TMYeCKUX CI/IaBOB,
obmacreli IpUMeHeHUsI, CBOUCTB,
XapaKTepPUCTHK U METOZ0B UCC/Ie0BaHUS
KOHCTPYKI[MOHHBIX MaTepUasioB, BHIOMpaeT
KOHCTPYKILIMOHHbIE MaTepUasbl B
COOTBETCTBUU C TpeOyeMbIMHU
XapaKTepUCTUKaMU

Mopyas 3 luarpaMMa COCTOSTHMA kej1e30-yriepoj. Cranu. UyryHsl

®oH/ TeCTOBBIX 3a/JaHUH /I TeKYIllero KOHTPOJ/IA 3HAHUM 10 MO/IYJ/II0

Bbibepume 00uH npagsuwibHblil omeem u Hadcmume KHONKy «/lanee»
OBTeKTHYeCKOe NMpeBpalleHHe 3aK/TI0YaeTCs B CIeAYIOIeM:
ayCTeHUT C cofepkaHueM yrieposa 0,8% pacmazaeTcss Ha CMech IJIACTUHOK (heppuTa

Y [IeMeHTHUTa Tpu TeMneparype 727°C

+ 13 )KUJKOTO CIlIaBa C cofepykaHveM yriepoga 4,3% OZHOBPeMeHHO KPUCTa/l/IU3yeTCs
ayCTeHUT U L|eMEeHTUT Mpu Temriepatype 1147°C

13 )KUJKOTO CIjIaBa U epputa obpaszyeTcs cMech eppuTa U ayCTeHUTa

TIpU MOH)KEHUM TeMrepaTypbl NPOMCXOJUT MepecTpoeHre KPUCTAT/IMYeCKOW pelleTKH

aycTeHuTa - o6pasyetcst pepput

MMpru TMOHWXEHHWU TeMIIepATypPbl M3 dyCTE€HUTA BBILEIACTCA M30BITOUYHBIN yriiepon -

obpas3yert 1jeMeHTHUTa

AycTeHuT — 3T0:
CMeCh ayCTeHUTa U L[eMeHTUTa

TBepP/Iblli PACTBOP BHeJIpeHUsI YTIiepoZia B ajb(a->kesese
XUMHUYeCKoe coeJiluHeHNe JKeJie3a C YraepoioM
+ TBep/Iblii PACTBOP BHeJ|peHUsI YT/iepoZia B TaMMa->keJie3e

Ctpykrypa cIuiaBa C
TeMIieparype:
repuT + deppur

+ nepebypur

coaepxanuem yriepoaa 4,3%

Npd HOPMa/IbHOM

neneOypuUT + MEepPIUT + 1eMeHTUT BTOPUYHBIN

TIepJIAT
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Mep/UT + LIeMeHTUT BTOPUYHbIN
neneOypuUT + LIeMeHTHUT (TTePBUYHBIN 1 BTOPUYHBIN)

JIBTEKTOH/{HOe IpeBpallieHye 3aK/II04YaeTcs B:

13 JKUIKOTO CrijlaBa U hepputa obpa3syercs cMech hepprTa M ayCTeHUTa

TIpU TIOHIDKEHUW TeMITepaTypbl U3 ayCTeHHTa BbIe/sieTCsl W30bITOUHBLIM YTraeposn -
obpa3syeT [jleMeHTHTa

TIpU MOH)KEHUM TeMrepaTypbl IPOMCXOJUT MepecTpoeHre KPUCTATIMYeCKOW pelleTKH
aycreHuTa - obpa3yetcsi heppur

W3 XKUJKOrO CIulaBa C cojepxkaHueMm yriepoza 4,3% OJHOBpPEMEHHO KPUCTa/UIM3yeTcs
ayCTeHUT U L|eMEeHTUT MpU TemriepaTtype 1147°C

+ ayCTeHMT C cofepykanueMm yriepoza 0,8% pacrnazaeTcst Ha CMecCh IJIACTUHOK (heppUTa
Y LieMeHTUTa 1pu Temnepatype 727°C

Haubosiee MATrKoM W IUIACTUYHOM (pa30d >Ke/e30yrjiepOJUCTHIX CIUIABOB IpPH
KOMHATHO# TeMmnepaType siB/IsIeTCsI:

1[eMeHTHUT

ayCTeHUT

TepJIuT

+ (eppur

JBTeKTOH/IHbIE CTA/Id MMEKT CTPYKTYPYy NPU KOMHAaTHOU TeMieparype:
repuT + [emMeHTuT 11

repJuT + eppur

nenebypur + nepauT + 1jeMeHTHT 11

+ [epJiT

JL03BTeKTOU/JHbIEe CTA/IM UMEKT CTPYKTYPYy NP KOMHAaTHOU TeMIiepaType:
TepJIiT

nenebypur + nepauT + 1jeMeHTHT 11

TepuT + [emMeHTuT 11

+ riepuT + heppuT

COAEP)KaHl/Ie yrjiepojad B 3d3BTE€KTOUAHBIX CTd/IAX COCTAB/IAET:
(0,02 -0,80)%

+(0,80-2,14)%

(2,14 -4,30)%

(4,30-6,67)%

3a3BTeKTOH/IHbIE CTa/IM UMEKT CTPYKTYPYy IPU KOMHAaTHOU TeMmneparType:
TepJIiT

nenebyput + nepauT + 1jeMeHTUT 11

+ nepyiut + teMeHTUT I1

repauT + heppuT
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CopepikaHue yrjiepojia B UyryHe:
bosee 6,67% C

6onee 4,3% C

+ bostee 2,14% C

MeHee 2,14% C

IlemeHTHT — 3TO:

TBEP/bIM PACTBOP BHEAPEHUS yI/iepoZia B xKejie3e
cMecCh (peppuTa U LIeMEHTUTA

CMeCh ayCTeHUTa U L{eMeHTUTa

+ XUMHWUYeCKoe CoeIMHeHue Keje3a C yrjieposoM

IIpu TemnepaType Bbiiie 727°C ee0ypuT npejCcTaB/IsgeT CO0OM:
cMech (heppuTa U [IeMEHTHUTa

TBep/ibIii paCTBOP BHEJPEHUS YI/Iepo/ia B KeJe3e

+ CMeCh ayCTeHMTA U L[EMEHTHTa 9BTeKTHUECKOI'0 COCTaBa
XUMHUUECKOe COe/IMHEHNE >KeJie3a C YIIepooM

COAEP)KEIHI/IE yrijiepojiqad B J03BT€KTOUJHbIX CTA/IAX COCTABJ/IAET:
+ (0,02 -0,80)%

(4,30-6,67)%

(0,80-2,14)%

(2,14 -4,30)%

®deppuUT UMeeT KPUCTA/VIMUECKYI0 PelIeTKY:
'K

rekcaroHa/jibHy0 MJIOTHOYTIaKOBaHHY O
TeTParoHaJbHYIO

+ OJK

IIpeaenbHasi paCTBOPUMOCTD yIJIepoia B raMMa-)kesie3e paBHa MpU TeMIiepaTrype
1147°C:

0,025%

0,4%

0,8%

+2,14%

6,6%

IIpegenbHasi paCTBOPUMOCTD YIJiepojia B aib(a-)kesie3e paBHa MpPH TeMIiepaTrype
727°C:

+0,025%

0,4%

0,8%

2,14%

6,6%
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CTpyKTypa 3BTEeKTHUYECKOro 0e/10ro uyryHa npu KOMHaTHOW TeMmeparype:
+ 1efe0ypuT (1IeMeHTUT+HITePJIUT)

neneOypuT (1eMeHTUT+ITEPJIUT), [IeMEHTUT

neneOypuT (LleMeHTUT+IEP/IUT), IIeMEHTUT BTOPUUHBIH, TIEPIUT

TIepPJIUT, LIEMEHTUT BTOPUUHBIN

CTpyKTypa /J03BTeKTHYECKOTr0 0e/I0ro 4YyryHa Nnpu KOMHaTHOM TeMIeparype:
neneOypuT (1eMeHTUT+IIEPIIUT)

neneOypuT (1eMeHTUT+ITEPJIUT), [IeMEHTUT

+ 1iefe0ypuT (1IeMeHTUT+HIIEePJIUT), LIEMEeHTUT BTOPUUHBIH, TT€PJIAT

TIepJIUT, L|EMEeHTUT BTOPUYUHBIM

Cranb Mmapku Y12 oTHOCHTCH K:
TexHUYecKr 4HhCTOMY >Keme3y
I03BTEKTOW/IHOU CTamu
+3a3BTeKTOUAHON CTaIu
OBTEKTOUIHON CTaIu

Cranb mapku 45111 0THOCUTCS K CTa/ISIM:
OOBIKHOBEHHOT'O KauecTBa

KauecTBeHHBIM

BbICOKOKaueCTBeHHbIM
+0c000BBICOKOKaUeCTBEHHBIM

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

KauecTBeHHbIM

+BbICOKOKaueCTBeHHbIM
Oco00BLICOKOKAUeCTBEHHBIM

Cranp mapku A40) xapakTepHa fi00aBKaMu:
+Cepsbl

Hukesnsa

Xpoma

TuraHa

MapraHija

B mapkupoBke BCT6kn nudpa yka3piBaer:
Copepykanue yriepoja

CrerieHb pacKUC/IeHUSA

Copepykanue yriepoja

[Ipepen mpoyHOCTH MaTepuasa

[Ipenen TekyuyeCcTu MaTtepuasa

+Homep mapku
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B mapkupoBke BCt4cn nepBas 0yKBa yKa3bIBaeT:

KauectBo cTtanu

[TocTaBKy Mo MeXxaHM4YeCKUM CBOMCTBaM

[TocTaBKy M0 XMMUUECKHUM CBOMCTBaM

CTasb BBICOKOTO KayecTBa

+ITocTaBKy Mo MeXaHMYeCKUM CBOMCTBAM Y XMMHUUECKOMY COCTaBY

B mapkupoBke P6M5 ju¢gpa 6 ykasbiBaer:
Copep>kaHue yryiepofia B COTBIX J0JISIX MPOL|eHTa
Cogep>kaHue yryiepofia B eCAThIX J0JIX MPOLIeHTa
Cojiep>kaHue BoJ/ib)paMa B COTBIX 0JIIX MPOLIeHTa
+CojieprkaHue BoJib(ppama B TPOLieHTax
[TopsiiKOBLIN HOMEp CTaIu

ITo Ha3HaueHuO cTanb 55C2 ABAsAETCA:
CTPOUTETbHOU

+ peCcCOpHO-TIPY>KMHHOU
MaIlIMHOCTPOUTE/IbHOU yJTyulllaeMOU
WHCTPYMEHTa/IbHOU

M3 HOKenepeuyuc/IeHHbIX CTa/led MPY)XUHHOU SIBJISIeTCA:
Y12

+ 60C2A

30XI'CA

15k

CpeaHeyr/iepoJucTou siB/IfAeTCs CTa/lb:
Y8A

+ 40XH2MA

20

P18

MamuHOCTPOUTE/IbHOH yIyulllaeMOU ABJISAETCH CTa/lb:
X12M

Y7

+ 40X

12XH3A

Koppo3u0OHHOCTOMKOM AAB/ISAETCA CTAJIb:
40X

Y10A

18XT'T

+ 12X18H10T

BoJjiee BHICOKOH MPOYHOCTHIO 00/1a/]aeT CePbIM YyT'yH C 0CHOBOM:
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CYI1]eCTBEHHBIX pa3/inunii HeT
(dheppuTHOI

+ MepUTHOU
(heppuUTO-TIep/IUTHOM

UyryH npu Bbil/IaBKe MOJU(ULUPYIOT JAJIS:
V3MEHEeHUs CTPYKTYPbI OCHOBBI

+ “3MeHeHUs: (OpMbI rPa)UTOBBIX BKIFOUEHUN
TMOBBIIIEHUSI KOPPO3UOHHOW CTOMKOCTU
v3MebYeHus 3epHa

Cojiep)KaHue yrjiepojia B UyryHe:
ot 0,8 10 2,14%

MeHee 2,14%

6ostee 4,3%

+ boJstee 2,14%

dopma rpauTOBBHIX BK/IIOUEHHH B KOBKOM UyTryHe:
JeH/IpUTHAast

+ XJIOTTbeBH/THAS
r7100y/IsIpHAst
TTaCTUHYATast

B uyryne mapku BU 60 yriiepos HaxoAuTCA B BUJe:
L[eMeHTHUTa
T/IaCTUHYATOrO rpaduTa
XJIOTIbeBUIHOTO TpaduTa

+ IIIapOBUHOTO TpaduTa

Bri0epuTe MaTepHas /IS M3rOTOBJ/IEHUSA JIeTajiell C BHICOKOM M3HOCOCTOMKOCTBIO
(Ba/IOK MPOKAaTHOrO CTaHA):

+ oTOe/IeHHBIN UyTYH

CepbIv UyT'yH

BBICOKOTPOYHbIN UYTYH

HU3KOYTJIepO/IUCTast CTallb

Boi0epuTe MaTepuas AJiA H3roTOB/IEHHs KO/JIeHUaTOro Baja:
oTOeIeHHBIA UyTYH

CepbIv UyT'yH

+ BBICOKOIIPOYHBIN YyT'YH

KOBKMWM UyTYH

BbiOepuTe MaTepuan /ijisi U3roTOB/IeHUsI CTAHUHBI TOKAPHOT0 CTaHKa:
oTOeIeHHBIN UyTYH
+ CepbIi UyT'yH
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BBICOKOIIPOYHBIN YYT'YH
KOBKHM YyT'YH

BoifepuTe MaTepuas /il H3rOTOB/IeHUsl CBep/ia, padoTamwiiero C BHICOKOM
CKOPOCTBIO pe3aHHs:

+ P18

Y7

40

C420

Bbi0epuTe MaTepual Jjisi H3roTOBJ/IEHUs Ba/Ia KOPOOKH mepejay:
P18

Y7

+40

C420

Bbi0epuTte MaTepuas AJis H3roTOB/IEHUs 3y0mia:
P18

+Y7

40

CY20

Bri0epuTe MaTepHas A/Isl U3rOTOB/IeHUsI Me/IKHX /leTa/led Ha CTaHKaX aBTOMarax:
P18

Y7

40

+A20

Boi0epuTte MaTepuas AJis U3roTOB/IEHNs IHAPUKONOAIIHITHAKA:
P18

Y7

40

+I1X9

Kakasi MapkKa cooTBeTCTByeT aBTOMATHOM CTa/Iu?
ctanb 45111
+ ctanb Al2
cTanb 45
ctanb 500"
Crdnc

Kakasi Mapka COOTBeTCTBYeT YIJIEPOAUCTON KaueCTBeHHOM KOHCTPYKIMOHHOM
cranu?

craip Y12

crasib 45A
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BCTt3cn
+ ctanb 45
ctanb 75111

Kakasi cta/b OOBIKHOBEHHOI0 KaudecTBa IO CTEeNeHH PACKHC/IeHUSl AB/ISAETCS
MOJIyCIIOKOUHAsA?
CTalb 45
Cr 1kn
+ b Cr6cn
B Ct 4 nc
cTanb Y7

JIuaueu «/IMKBUAYC» Ha3bIBAKOT JIMHKIO (Auarpamma JKene3o-Yr/iepoj):
+ TemIieparypy, COOTBETCTBYIOLLYIO Haualy KpUCTa/IM3aLuu
TeMIlepaTypy, COOTBETCTBYIOLIYIO MOIMMOP(GHOMY TpeBpalleHUI0
TeMIiepaTypy, COOTBETCTBYIOLLYIO 3BTeKTUUECKOMY MpeBpallleHU0
TeMIiepaTypy, COOTBETCTBYIOLLYIO KOHLY KpHUCTa/IU3aLuu

JIunuen «Comuayc» Ha3bIBAKWT JUHUIO: (AuarpamMa 2Keseso-Yriepop):
TeMIiepaTypy, COOTBETCTBYIOLLYIO Haualy KpUCTa/l/IM3aLiu

TeMIiepaTypy, COOTBETCTBYIOIIYIO MOIMMOP(HOMY TIpeBPALLeHUI0
TeMIiepaTypy, COOTBETCTBYIOLLYIO 3BTEKTUUECKOMY TpeBpallieHU0

+ TemrepaTrypy, COOTBETCTBYIOLLYIO KOHLy KpUCTa/UIU3aLiun

MeTtoauka npoBe/jeHUs1 KOHTPOJIA

[Ipegen nuTeIbBHOCTU BCETO KOHTPOJIA 5 MUHYT
[MTocnemoBaTeTbHOCTE BBIOOpA TECTOBBIX 3a/laHUMN CrnyyaiiHast
[Ipensiaraemoe KOJIMUECTBO TECTOBBIX 3aJaHUM 10

Tabmuiia 5 — Kpurepun onjeHku copMHUPOBAaHHOCTH KOMIIETeHIHIA

Kputepuu orjeHrBaHus1 CPOPMUPOBAHHOCTHU

Ko/ 1 HaMeHOBaHWe WUHIUKATOpa
KOMIIeTeHI[MM (YaCTU KOMIIeTeHLUH)

AOCTH)KeHH KOMITIeTeHIIMN

COOTBETCTBYET OLIeHKe «3auTeHO»
(4acTH KOMIeTeHI[N)

50-100% ot makcumasbHOro Oasia

N -1onk-s [JeMOHCTpUpPYeT 3HaHue

obmacTeli IpUMeHeHUs1, CBOUCTB, CTyJeHT yMeeT COCTaBUTh AUarpaMmy
XapaKTepUCTUK U MeTOZI0B COCTOSIHUSI JKe/1e30-yTJiepo/i, 1eMOHCTPUPYeT
WCCJIeJOBaHUSI KOHCTPYKLIMOHHBIX 3HaHWe MUKDOCTPYKTYP CTajli U YyT'yHa,
MaTepuasioB, BLIOMpaeT obJj1acTelt mpUMeHeHMsl, CBOMCTB,
KOHCTPYKILIMOHHbIE MaTepUasbl B XapaKTepUCTUK U MeTOZI0B MCC/IeJOBaHUS
COOTBETCTBUHU C TpeOyeMbIMHU KOHCTPYKI[MOHHBIX MaTepUasoB, BHIOMpaeT
XapaKTepUCTUKaMHU JJ1s1 KOHCTPYKLIMOHHbIE MaTepuasbl B COOTBETCTBUM
WCTI0/Th30BaHUs B 00/1aCTH ¢ TpeOyeMbIMM XapaKTePUCTUKAMU

rpochecCcroHa/IbLHOM esATe/IbHOCTH
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Mopays 4 Tepmuueckasi 00paboTka cTaiu

®DoHA TeCTOBBIX 3ailaHUM JJ/Ifl TEKYI[ero KOHTPOJIsl 3HAHUM 10 MOAYJ/II0

Bbibepume 0O0uH npasuibHblil omeem U Hax3cmume KHONKY «/lanee»
IlepechillleHHbIH TBepP/AbIA PacTBOP yrjiepoja B a-keje3e, MOJyYeHHbId NP
OXJ/IKJAeHUH ayCTEeHHTa CO CKOPOCTHI0, 00/1bIIeil KpUTHYECKOi, Ha3bIBaeTC:
+ MapTeHCUTOM
TepJIUTOM
1[eMEeHTHUTOM

(hepputom

KpHTH‘IECKaH CKOPOCTHb OXJIAXK/I€HUA IIPH 3dKadJ/IKe — 3TO:
MHWHHUMAJIbHAAA CKOPOCTBb OXJId>XKIeHWH, HEO6XOAI/IMaﬂ AJId T10J1Iy4eHHs TpOOCTHTHOfI

CTPYKTYPbI
MUHHMMaJIbHasi CKOPOCTb OXJIaKAeHWs, HeoOxogumasi /s (UKCAl[iM ayCTeHUTHOU

CTPYKTYDbI

MaKCUMaJibHasi CKOPOCTb OXJIaXKeHUsl, TIpY KOTOPOM ayCTeHUT ellle pacrajaeTrcss Ha
CTPYKTYDbI TI€PJIUTHOTO TUTIA
+ MUHHMMaJIbHasi CKOPOCTh OXJIKJeHUs, HeoOXoAuMast [/is1 TIoJyueHUs] MapTeHCUTHON

CTPYKTYDbI

IIpu Mei/IeHHOM O0XJ/IK/IeHUHM IBTEKTOU/JHOM CTa/IM ayCTEeHUT MpeBpPaIlaeTcs B:
+ IepauT

TPOOCTHUT

OelHuT

MapTeHCUT

Hau6osb11ei TBepAOCTHIO 00/1a/jaeT (peppUTO-LIEMeHTHTHAsA CMeCh THIIA:
TJIaCTUHYATOTO TEpJInTa
3€PHUCTOTO TIepJIUTa

TPOOCTHTA

+ copbuTa

Hau0o/1ee TOHKOJUCIEPCHOM SIB/IsIeTCS (heppUTO-LIeMeHTUTHAsA CMeCh THIIA:
3€PHUCTOTO TIepJIUTa
TPOOCTHTA
TJIACTUHYATOTO TePJIUTa

+ copbuTa

OOpa3oBaHme CTPYKTYpPbI TPOOCTHTA MPOHUCXOJHUT NMPH H30TEPMUUYECKOM pacmaje
ayCTeHHTa B /jHana30He TeMIeparyp:

1000-1200°C

600-700 °C

600-650 °C

+500-550 °C
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OOpa3oBaHKNe CTPYKTYpbl OeHHHUTA MPOMUCXOJUT NMPH H30TEPMHUUYECKOM pacmaje
ayCTeHUTA B jMana3oHe TeMIeparyp:

1000-1200°C

600-700 °C

+250-400 °C

500-550°C

OOpa3zoBaHMe CTPYKTYpPbI Mep/iMTa MPOMUCXOJUT NMPH H30TEPMUYECKOM pacmaje
ayCTeHUTa B jMana3oHe TeMIeparyp:

1000-1200°C

+650-700 °C

250-400°C

500-550°C

Hau6oJ/1ee JucnepcHO# CTPYKTYPOH SIB/IAETCS:
[1IepJIUT

copouT

+TPOOCTUT

IIpu HM3KOTEeMIIePaTyPHOM OTIYCKe MapTEHCUT 3aKa/IKU NMPeBPalliaeTcs B:
+ MapTeHCHUT OTITyCKa

copbuT oTmycKa

TPOOCTHUT

TIpu npoBeieHHH 3aKA/IKH CKOPOCTh OX/IAXKAE€HHA JO/DKHA ObITh:
MeHee 300 rpaz/cek
6onee 150 rpaa/cexk
nmoboi

+ Gosblile KPUTHUECKOU

ITo/1HYI0 3aKa/IKy MCIIO/Ib3YIOT 00BIYHO /ISl CTaJIeH:
MHCTPYMEHTAaIbHbIX
3a9BTEKTOUJHBIX
BBICOKOJIETUPOBAHHBIX
+ N03BTEKTOMUJHBIX

YriepoaucTbie cTa/iv PH 3aKalKe 0XJIAK/JAKOT:
C Tleublo
B Macjie

+ B Bo/jle
Ha BO3/lyxe

HO3BTEKTOI/IAHBIE CTa/In JiA MOJ/THOM 3aKa/IKH HArpeB4dOT BbIlll€¢ KPUTHYECKHX
TOYEK:

Acl
+ Ac3
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Acm
Ac2

BbICOKMI 0TIYCK MPUMEHSAIOT /JIA:
MEpUTE/IbHOI0 UHCTPYMEHTA
+ oceli aBToMoOUIeH

PEXKYIIIEro MHCTPYMEeHTa

TIPY>KHUH U Peccop

TBepgoctb HRc 3aKasieHHOU 3BTEKTOMAHOU CTA/I COCTABJISIeT:
50-55

+60-64

40-45

30-40

Kpuruueckas CKOPOCTb 3aKa/IKu:

+MUHUMaJ/IbHasi CKOPOCTb OXJIaXK/IeHUs, TIpU KOTOpouM obpa3syeTtcs
MapTeHCUTa

MaKcuMasibHasi CKOPOCTb OXJIaX/IeHUsI B IAHHOM OXJlaZiuTesie

CKOPOCTh OXJIaXK/IeHHs1, TIPU KOTOPOU 0bpa3yeTcsi CTpyKTypa OeliHuTa
CKOPOCTh OXJIaXK/IeHHsI, TIPU KOTOPOU 0bpa3yeTcs CTpyKTypa copbuTa

MapTeHCUT NpeACTaB/IsAeT Co00i:

+TIepeHachIl[eHHBINA TBEP/IbIM paCcTBOP YI/Iepo/ia B o.->Kejie3e
TBEP/IbI PaCTBOP YI/Iepo/ia B O.-Kejie3e

TBEP/IbIM PaCTBOP YTJ/Iepo/ia B y-XkKeJe3e
(dheppHUTO-11eMEeHTUTHYIO CMeCh

KapOouz >kese3a

CTPYKTypa

HHTepBa/l 3aKa/IOYHbIX TeMmmepaTryp JAJisi NMOJHOW 3aKaJlKi [JA03BTEeKTOUJHBIX

CcTa/ied pacnojiaraercs:

+Ha 30-50°C Bbiie vHuU Ac3 (GS)
HaxXOAUTbCS Mexay muHus MU GS u PS
OBITh HIDKe TUHUU PS

Ha 100-150 °C Beie muHuu GS (Ac3)

IIpu HemoJ/IHOM 3aKa/IKe CTPYKTYypa /J03BTeKTOU/JHBIX CTa/iell COCTOUT M3:

+(deppura U MapTeHCUTa
LIeMeHTUTa U MapTeHCUTa
MapTeHCUTa

(dheppuTa u niepauTa
ayCTeHHTa

IIpu Hemo/IHOM 3aKa/IKe CTPYKTYypa 3a3BTEKTOMAHBIX CTa/Ied COCTOUT H3:

(dheppuTa U MapTeHCUTA
+1leMeHTUTa U MapTeHCUTa
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MapTeHCUTa
deppurta u niepsvra
ayCTeHWTa

J/1A cCHOKeHUs1 BHYTPEHHMX HanpsDKeHWH B 3aKa/IMBaeMou JeTald MPUMeHAI0T:
OXJIAXK/leHUe B BOJIE,

MeCTHYIO 3aKaJKy,

+3aKaJIKy B IBYX Cpejax

IIpokanuBaemMoCThb — 3TO:

+CTIOCOOHOCTH CTa/M MO/TyYaTh 3aKaJeHHBIN CJIOM Ha OTpefie/IeHHYI0 TTyOuHY
MaKCHMa/bHOe 3HaueHKe TBEPOCTH, KOTOpoe probpeTaeTcs B pe3y/ibTaTe 3aKaaKu
3HaueHueM Tipejie/ia TIPOYHOCTH TOC/Ie 3aKalKu

MaKCUMa/bHbI aMeTp 3arOTOBKH, MPU KOTOPOM 3aKajiKa MPOMCXOJUT HAaCKBO3b B
JJaHHOM OXJIafIuTesie

JiisA 3aKa/Kd 00pa3ija HACKBO3b B JJAHHOM OXJIaJiUTe/Ie He00X0/[UMO BBITIO/THEHHE
CJIeAYIOLIEero yC/I0BHSA:

+auameTp obpa3siia ObLT MEHbIIIe WX PaBeH KPUTHUECKOMY AUaMeTPy

avuamMeTp obpasija ObL1 60/IbIIIe KPUTUUECKOTO JUaMeTpa

3aKaJsika IMPOM3BOAN/IaCh B BOJE

CKOPOCTh OXJIAXK/I€HHS B LIEHTPE 3arOTOBKU OBI/IM HI)Ke KPUTUUECKOH

M30TepMuYeCcKyI0 3aKa/lKy NPOU3BOJAT:

+B COJISHBbIX BaHHax mnpu Temnepatype 250-400°C o mosHOro pacnajia ayCTeHUTa C
MOCJ/Ie[yIOLMM OX/IaXKIeHHeM Ha BO3/lyxe

B Boze 10 temreparypsl 300-400°C ¢ noc/ieayroLyMM OXJlaKieHrueM B Macjie

Ha BO3/jyXe C MOC/IeIyIOLIUM TIOTPY’KeHUEeM B OXJIaIUTe b

B 3aKa/I0YHOU CpeJie C MOC/IeYIOIIUM OXJIa)KeHUeM Ha BO3/yXe

Ile/IbI0 MeCTHO# 3aKa/IKH ABJ/IAETCH:

+T10/TyueHre BBICOKOUW TBEPAOCTH B OTpe/je/IeHHOM MeCTe JleTa/ln
CHSITWie BHYTPEHHUX HaIpsOKeHWH B JieTain

CHSITHe HaKJIeTla B OTIpe/ie/IeHHOM MecCTe /leTasTu

TI0/TyueHHe BbICOKOM IJIACTUUHOCTH B OTIpe/Ie/IeHHOM MecCTe JieTalii
HarpeB JIeTajIu C MOC/IeJYIOIUM OX/IaKJeHUeM Ha BO3yXe

Ilpu 3akajnke cTa/siell BHICOKYH) CKOPOCTh OXJ/IKJAEHHUSA He00X0HUMO MOJIyUYHTh B
HHTepBaJe:

+HavMeHblIer yctonunBocTr aycteHuTta 400-650°C

BO BCEM MHTEepBajie TeMIieparyp

B Auara3oHe temnepatyp 650-700°C

B MapTeHCUTHOM HHTepBasie 200-300°C
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Hanuune B CTPYKTYype 3aKa/ICHHOM 383BTEKTOHAHOﬁ CTa/ii HM30BLITOYHOIO
neMeHTHuTa.

+1OBBILIAET HBHOCOYCTOﬁqHBOCTB CTa/IM 1 HEe CHIDKAET ee TBePAOCTU

CHIDKAET TBEPAOCTh CTa/Ikd, HO ITOBBIIIAET HBHOCOYCTOfIqHBOCTb

CHIDKAET TBEPAOCTh CTd/IU

HeXe/laTe/IbHOE SBJ/1€HHE, TdK KdK IIPY 3TOM 3dKdJ/IKd 6y,qu HEeII0/IHOM

HavMeHbIasi CKOPOCTH OX/IaXKAeHHUS MMeeT C/IeiyIolas oX/IaKAaias cpeja:
+ BO34yX

MallIMHHOe Macyio

BOJa

pactBop NaCl B Bojie

383BTQKTOHAHBIQ CTa/In idA MOJTHOM 3aKa/IKH HArpeBdOT BbIIlleé KPUTHYECKHUX
TOYEK:

+ Acl

Ac3

Acm

Ac2

Hemno/siHBIM OT)XKHT 3a3BTEKTOU/IHBIX CTa/lell MPOBOJAAT NPH TeMIepaTypax:
1100-1200 °C
660-680 °C

+ 750-780 °C
160-180 °C

Hopmanu3zanus oT/IM4aeTcs 0T 0T)KUra:
TeMIlepaTypou HarpeBa
TMPO/I0/DKUTETBHOCTBIO BbIIEPIKKU

+ CKOPOCTBIO OXJIXKIEeHHS
CKOPOCTBIO HarpeBa

I"'oMoreHM3UpyOLIUN OT)KUT IPUMEHSAIOT C Le/IbI0:

+ yCTpaHeHUsl XUMHUUeCKOU HeOJTHOPOJAHOCTHU CIJIaBOB
CHSITHS HaKJIera MocJje X0J0AHOU MIacTUUeCcKou aedhopmaluu
yCTpaHeHHsl KPYITHO3€PHUCTOU CTPYKTYPbl
T0JIyYeHUs: 3ePHUCTOTO MepuTa

Jis  ycTpaHeHUs1 HaK/ena Mocjie XOJIOAHOW IUIacTUYecKou pAedopmariuu
NPUMEHSIIOT:

TOMOT'€HU3UPYIOIIUA OTXKUT
+ PeKpPUCTA/ITM3aLMOHHBIA OTXKUT

HOPMaJTM3aliUio

3aKaJKy
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CtpyKrypa ctanu 40 moc/ie MoiHOro OTXXUra:
LIEMEeHTUT + TIepuT

+ (depput + nepauT
MepauT
MapTeHCUT

OTnyCcKoM CTa/u Ha3bIBaeTCs:

+ HarpeB 3aka/JieHHOW CTaJM HW)Ke KDUTUUECKOM TOukd Acl c mnocnemyroien

BbI/I€PXKKOM

Harpes ctanu Ha 30-50 Bbillle KpuTHUeCKOM Toukyd Acl c 1roc/eyroien BblAep>KKOU 1

6I)ICTpI)IM OXJlaXXAeHrueM

Harpes ctanu Ha 30-50 Bblllle KpuTHUeCKOM Toukyd Acl C 1roc/e/yroien BblAep>KKOU 1

MeJ/IEHHBIM OXJ/IaKIeHHeM

Harpes ctanu Ha 30-50 Bblllle KpUTHUECKON TOUKH AC3 C TOC/e/yIoller BblAep>KKOU 1

6I)ICTPI)IM OXJIaXKJeHneM

Hu3koTemMnepaTypHbIil 0TIYCK MPOBOJAT B HHTEePBa/ie TeMIieparTyp:
+150...200°C

350...450°C
550..650°C
750...800°C

CpegHeTemMnepaTypHbIN OTIyCK MPOBOAAT B MHTEepBaJie TeMIieparyp:

150...200°C

+ 350...450°C
550..650°C
750...800°C

BbICOKOTEMHepaTyprIﬁ OTIIYCK NMPOBOAAT B HHTEPBaAJ/ie TeEMII€EPATYP:

150...200°C
350...450°C
+ 550..650°C
750...800°C

Hu3skoTreMnepaTypHbIH 0TIYCK NPUMEHSIIOT [IJIS:
+ pexyllero U MepuTeIbHOrO UHCTPyMEeHTa
TIPY>KUH U Peccop

AETaHEﬁ MalllKH ITOABEP>KEHHBIX BICOKHWM HAIIPSPKEHUAM WU YAdPHBIM HAI'DY3KadM

IIpu TepMHuueckoid 00paboTKe CTa/ld TPOUCXOJAT C/IeAyIOIIUE

U3MEeHeHMSI:
dbopma u pa3mepsl feTanu
+CTPYKTYPHbIe U3MeHeHUsI
XUMUYeCKUI COCTaB CTa/lu
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Kakoii oT)XUr 1[e/1ec000pa3HO0 TNPUMEHHUTh /I YCTPAHEHHS XHUMHYECKOH
HEOJHOPO/JHOCTH CTa/IU?
peKpUCTaIN3al[MOHHbIN
+ nuddy3roHHbIN
M30TepMUUeCKUN
TIO/THBIN OT)KUT

Kakue mapamMeTpbl XapaKTepU3yIOT PeKHUM TePMHYECKO# 00paboTKH cTau?
TeMIlepaTypa HarpeBa
TeMIiepaTtypa U CKOPOCTb HarpeBa
TemIiepaTypa U CKOPOCThb OXJIaXK/leHUsI
+ Temrmeparypa U CKOPOCTh HarpeBa, AJIUTEbHOCTh BBIJEPXKKWA TIPU TeMIlepaType
HarpeBa, CKOPOCTb OXJIaXK/leHUs
JJTUTe/IbHOCTh BbIIEPXKKHY TIPU TemriepaType HarpeBa

Temmeparypa HarpeBa /03BTeKTOHJHON cTanu 700°C, ox/iaxAeHHe C TIeYbHO.
Kakoii 3To BU/i TepM000pPadOTKHU?

HOpMa/IM3aLus

TIO/THBIN OTXKUT
+ HU3KUN OTKUT

OTITyCK

3aKaJika

IIpyu kKakoM BHjJe TepMHUUYECKOH 00padOTKH OX/IaKAeHHE 3aroTOBOK MOJKET
MPOBOJUTHCA B MAIIUHHOM MacJjie?
+ 3aKasKa

OT)KUT

OTITYCK

HOPMaJTU3alyst

TepMoOMeXaHuuecKast 00paboTka

METO,I:[I/IKa IpoBeJeHUuA KOHTPOJ/IA

[Ipepen AUTEIBHOCTHA BCETO KOHTPOJIA 5 MUHYT
[TociegoBaTeTBHOCTD BEIOOpA TECTOBBIX 3a/JaHUMN CnyualiHas
[Ipenaraemoe KOJMUeCTBO TECTOBBIX 3aJlaHUM 10
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Tabsmiia 6 — Kpurepun oneHKH ¢()OpMHPOBAHHOCTH KOMIETEHIHI

Kputepuu orjeHrBaHus1 CPOPMUPOBAHHOCTHU

KO,Z[ N HdMMEHOBdaHHE MHANKATOPA
KOMITeTeHIJ11 (‘—IaCTI/I KOMHeTeH]_II/II/I)

JOCTHO)KeHHsA KOMITIeTeHIIMHN

COOTBETCTBYET OL|€HKE «3aUTeHO»
(4acTu KOMIMeTeHI[1N)

50-100% ot makcumasbHOro Oasia

N -1onk-s [JeMOHCTpUpPYeT 3HaHue
obmacreli IpUMeHeHUs1, CBOUCTB,
XapaKTepPUCTUK U METO/I0B
HCCeIoBaHUsI KOHCTPYKIIMOHHBIX
MaTepuasoB, BEIOUpaeT
KOHCTPYKIJMOHHbIE MaTepuasbl B
COOTBETCTBUHU C TpeOyeMbIMHU
XapaKTepUCTUKaMU JIJist
WCTI0/Th30BaHUs B 00/1acTH
rpocheccroHa/bLHOM esATeIbHOCTH

CTyJeHT yMeeT COCTaBUTD AUarpaMmy
M30TePMUUECKOr0 PACIiaZia ayCTeHUTa,
JIeMOHCTPUPYET 3HaHWe CII0COO0B TepMUUECKOM
00pabOTKM CTa/H, OT)KUTA U 3aKaJIKU CTaJIH,
ob/acTeli MpUMeHeHHs1, CBOMCTB, XapaKTePUCTHUK
Y MeTO/IOB MCCJIe[JOBaHMsI KOHCTPYKLIMOHHBIX
MaTepuasoB, BbIOMPaeT KOHCTPYKLIMOHHbBIE
MaTepHuasbl B COOTBETCTBUM C TpeOyeMbIMU
XapaKTePUCTUKAMHU

Mopayas 5 XuMHKO-TepMHUYecKasi 00paboTKa cTaiu
@oHJ TECTOBBIX 3a/JaHUH /1A TEeKYIero KOHTPOJIsA 3HAHUM 110 MOJY/II0

Bbibepume 00uH npasuibHblll 0meem U HAdcMume KHONKY «/lanee»
HacpliieHue NoBepXHOCTHOT0 C/I0S1 YI/IeP0/ioM Ha3bIBaeTC:
yJiydllileHheM
HOpMau3aLuen
+ LleMeHTaLen
L[MaHMPOBaHUEM

IleMeHTaNMH MOJBEPraOT CTAJIH:
JI00BIe
BBICOKOYT/IEPO/IUCThIE

+ HU3KOYT/IEPOJUCThIE
CpeJHeyT1epoJUCThIe

IleMeHTaALMIO MPOBOJAT C Lie/1bIO:

TIOBBILLIEHHSI TBEPAOCTU U U3HOCOCTOUKOCTH MTOBEPXHOCTHOI'O CJIOST
+ TIOBBILLIEHUSI COZlepKaHusl yriepojia

T0JIy4eHUs] MeJIKO3ePHUCTOM CTPYKTYPhI Cep/LieBHUHBI

yBeJIMUeHHsI MJIaCTUUHOCTH TTIOBEPXHOCTHOTO C/I05

Opaum u3 Bu/IoB G dy3noHHON MeTaN/TM3alUM SABJIAETCH:

+ XpOMUpOBaHUe
LleMeHTal s
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OaHUPOBdHHE
d30THPOBdHHE

A/uTHpOBaHMeE — 3TO HACBILLeHUEe NMOBePXHOCTHOI'0 C/I0A MeTasljia:
+ aJIlOMUHHUEM

a30TOM

yrieposom

KpeMHUeM

Cun/mMuMpoBaHue — 3TO HaChIIeHHe MOBEPXHOCTHOI0 C/I0A MeTa/ljia:
aJlFOMUHUEM
a30ToOM
yTJIepoJIoM
+ KpeMHueM

A3oTHpOBaHHe — 3TO HaChIIleHHe MOBEPXHOCTHOIO C/I0S MeTaJljia:
aJltOMUHUEM

+ a30ToM

yTJIepoIoM

KpeMHHeM

IluaHnupoBaHue (HUTPOLeMeHTAaLUs1) — 3TO HaChILeHHe TTOBePXHOCTHOI'0 CJI0SI
MeTasijia:
a/ltOMUHUEM
+ COBMECTHO YIJIepO/IOM U a30TOM
yTJIepoJIoM
KpeMHHeM

Cpeay, B KOTOPOM MPOBOJAT LieMEHTALMI0, Ha3bIBAIOT:
+ KapOropr3aTopoM

3aKa/IOUHOM CpeJion

MozMbUKaTOpOM

IleMeHTaUMU MO/IBEPrawTCA CTA/IU:
+ 18XTI'T, 15X, 20X

40X13

Y10

X9

Bri0epuTe criocod TepMHYECKOH WM XUMHKO-TEPMHYECKOH 00padoTKH /1A
U3roTOBJ/IeHHUsI 3y0UaToro Koseca padoTamwiiero mpy yJapHbIX Harpy3Kax B
YC/IOBUSIX TPeHUsI:

+ IleMeHTaLys, 3aKajKa C MO/CTY)KMBaHUEM, HU3KUM OTITyCK

HOPMaJTU3alys]
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3aKaJika, BBICOKUW OTITyCK
CWI/IMLIAPOBaHNe

Bri0epuTe criocod TepMHYeCKOi 00pad0TKH /I/isi OTBETCTBEHHOM /IeTa/IH 1oc/Ie
eMeHTaI|Huu:

+ IBOMHas 3aKaJKa, HU3KHW OTITyCK

HOpMa/IU3aLus

3aKasKa, BbICOKUM OTIYCK

OTKHUT

Boi0epuTe criocod XMMHKO-TePMUUYECKOH 00padOTKH /I/Isi H3rOTOB/IeHUA JeTa/ld B
TOYHOM MAIIIHHOCTPOEeHUH (KOpP00/IeHHe He J0MYyCKAaeTCs1) C TBEPAOCTHIO
noBepxHocTHoro ciaos 1000... 1300 HV:

+ a30TUpOBaHUE

LleMeHTaLus

XPOMUPOBaHUE

Cpepoii /1 IpoBeieHUsI a30TUPOBAHUA ABJISAETCH:
+ aMMHaK

cMech gpeBecHoro yrisi U BaCOs u CaCOs3

KepocuH, 6eH3071

5K30-3H/I0ra3

Cpepoii A/ MpoBe/ieHUsI IeMEeHTaMU B Ta3000pa3HOM Kap0wopu3aTope sB/sIeTCA
aMMHaK

cMmech apeBecHoro yrist 1 BaCO3z u CaCOs

KepocuH, 6eH3071

+ 3K30-3H/I0Ta3

Brbi0epuTe Cioco0 XUMHKO-TEPMHUYECKOH 00pad0TKH /I/Ii M3rOTOB/IeHUSA JeTa/TH U3
cramm 38X2MEOA TBepA0CTh MOBePXHOCTHOrO ¢10si 1200 HV:

+ a30TUpOBaHUE

LieMeHTal sl

XpPOMHPOBaHUe

CU/ITMLIMPOBaHe

Brbi0epuTe C10co00 XUMHKO-TEPMHUYECKOH 00pad0TKH /I/Ii M3rOTOB/IeHUSA JeTa/TH U3
ctasii 15XT'HTA TBepAoCTh NMOBEPXHOCTHOTO C/1051 MOC/Ie TePMUYeCKOH
odpaborku 900 HV:

a30TUPOBaHHe

+ LleMeHTaLs

XPOMHPOBaHHUe

CWITALUPOBaHHe
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Bbi0epuTe Crioco0 XMMHKO-TePMHUYECKOH 00pad0TKH /ISl H3rOTOBJ/IEHUS JAeTa/TH C
BbICOKOH KOPPO3HOHHOM CTOMKOCThI0 U )KapOCTOUKOCTBIO:

+ aJIUTHpPOBAHUE

a30TUPOBaHUe

1[eMeHTaLUs

XPOMHPOBaHUE

CUJTULIMPOBaHUe

Bbi0epuTe Crioco0 XMMHKO-TePMHUYECKOH 00pad0TKH /ISl H3TOTOBJ/IEHUS AeTA/TH C
BbICOKOU KOPPO3HOHHOM CTOMKOCTBI0 B KHC/IOTaX, MOPCKOM BOJie, Fa30BbIX
cpeaax:
aTMTUPOBaHKe
a30THpOBaHHe
LleMeHTal[1s
+XpPOMMPOBaHHE
CUNUL[MPOBaHHe

Brbi0epuTe Cmocod XUMHKO-TEPMHUYECKOH 00pad0TKH /I/isi U3rOTOB/IEHUSA JeTa/IH C
BbICOKOW KHC/IOTOYIOPHOCTbIO B COJISIHOM KHC/IOTE
aJIMTUPOBAHNE
a30TUPOBaHHe
1[eMeHTalHsI
XPOMHPOBaHUE
+CHTULIMPOBaHUE

MeTtopauka npoBe/jeHisi KOHTPOJIA

[Ipepen nUTeIBHOCTUA BCETO KOHTPOJIA 5 MUHYT
[TocnemoBaTeTbHOCTE BBIOOpA TECTOBBIX 3a/JaHUM CnyuaiiHas
[Ipenaraemoe KOJMUECTBO TECTOBBIX 3aJaHUM 10

Tabmmiia 7 — Kpurepun oneHku copMHUPOBAaHHOCTH KOMIIETEHIHIA

Kputepuu orjeHrBaHus1 CPOPMUPOBAHHOCTHU

Koj 1 HaviMeHOBaHHe WHIUKaTOpa
KOMIIeTeHI[UM (YaCTU KOMIIeTeHLWH)

AOCTIH)KeHHA KOMIIeTeHIINN

COOTBETCTBYET OLIeHKe «3auTeHO»
(4acTu KOMIMeTeHI[1N)

50-100% ot makcumasbHOro basia

N -1onk-s [JeMOHCTpUpPYeT 3HaHue
obmacTeli IpUMeHeHUs1, CBOUCTB,
XapaKTepPUCTUK U METO/I0B
HCCeloBaHUsI KOHCTPYKILIMOHHBIX
MaTepuasoB, BbIOUpaeT
KOHCTPYKIJMOHHbIE MaTepuasbl B
COOTBETCTBUHU C TpeOyeMbIMU
XapaKTepUCTUKaMU JIJist
WCTI0/Th30BaHUs B 001acTh
rpohecCcroHa/IbHOM esATe/IbHOCTH

CTyIeHT IeMOHCTPHPYeT 3HaHHe CrIocob0B
XUMHKO-TePMHUUECKOH 00paboTKH CcTanu,
1[eMeHTal[i1 CTau, KPUCTA/I/TMUeCKOro
CTPOeHUsI MeTaslyIoB, 001acTeli MpUMeHeHUs,
CBOMCTB, XapaKTepUCTHK U METO/IOB
WCCeloBaHUsI KOHCTPYKILIMOHHBIX
MaTepHasoB, BEIOWPaeT KOHCTPYKIMOHHbBIE
MaTepHuasbl B COOTBETCTBUM C TpebyemMbIMuU
XapaKTepuCTUKaMH1
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MOAYJIB 6 HBETHBIE MeTa/L/Ibl ¥ civ1aBbl. CIjIaBbI € 0CO0BIMH CBOMCTBaMHU

®DoHA TeCTOBBIX 3ailaHUM JI/Ifl TEKYI[ero KOHTPOJIsi 3HAHUM 10 MOAYJ/II0

Bbibepume 00uH npasu/ibHblll omeem U Haxdcmume KHONKYy «/lanee»
CniaB mapku BpA5- 310!
aJTFOMUHUEBBIN CIUIaB, cofepyKaiuii 5% Oepusims

+ a/yroMUHMEeBast OPOH3a, cojiepskaitiasi 5% aTFOMUHUS
ObICTpOpeXYIIiasi CTajib, cofiepsKaias 5% Bosbhpama
BBICOKOKaueCTBeHHasl CTajlb, IeTUPOBaHHasi HEOAMMOM U 6opom

Ha3BaHue u xXMMHU4eCcKu# cocTaB ciyiaBa Mapku JIK80-3:
JIUTENHBIN aJIFOMUHUEBBIN CIIaB; cofepXuT npuMepHo 80 % amomunus, 17 % menu u
3 % KpemHUs

N1aTyHb; cofepXUT rpuMepHo 80 % 1uHKa , 3 % Kagmus, oCcTajbHOe - MeJb

nUTelHasi IBTEKTOUJHAs CTaslb; cofep>KUT ripuMepHo 0,8 % yrnepoga u 3 % kobasbTa
+ JlaTyHb; cogepxxuT rpuMmepHo 80 % menn, 17 % 1yHka u 3 % KpeMHus

Ha3BaHue ¥ XMMHUYeCKHUM COCTaB CIJIaBa MapKu J162:
JTUTENHBIN aTFOMUHUEBBIM CIIIaB, CoiepxKaliui 62 % anroMuHus
cTuiaB OpPOH3BI C Me/IbIO0, cofieprKatuii 62 % OGpoH3bI

+ JIaTyHb, cofeprkatias 62 % meau u 38% LHKa
nUTeNHas CcTanb, cogepxatas 0,62 % yrnepozna

CniaB MeiM C IIMHKOM Ha3bIBAaeTCsl:
OpoH30i1

+ JIaTyHbIO
MeTbXHOPOM
CWIyMHUHOM

Yucio 59 B mapke jiaTynu JI59 o603Hauaer:
coziepykaHue 0J10Ba, %
cojiepKaHue 1[MHKa, %
Tipe/ie/1 IPOYHOCTH [IPU PaCTSHKeHHMH, KI'C/MM?
+ copepxkanue meau, %

Cmu1aBbl cuctemsbl Al — Mg siBistoTcs:

JTUTeUHBIMA

nedopMUpyeMbIMH, YIIPOUHSIEMbIMU TepMHUUeCKOi 00paboTKo
+ nedopMUpyeMbIMH, He YIIPOUHsIeMbIMU TepMUUeCKOU 06paboTkoit
JKapOITpOYHBIMU

J{10pa/IloOMUHBI — 3TO CIVIaBbl CHCTeMbI:
Al - Mg

+ Al - Cu— Mg
Al - Si
Al—Cu—-Ni-Fe
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J{10pa/TloOMUHBbI MTPEBOCXOAAT YUCTHIA a/TIOMUHUHA MO:
+ MMPOYHOCTHU

3J1eKTPOMPOBOJHOCTH

TeIJIONPOBOJHOCTU

KOPPO3UOHHOM CTOMKOCTH

CWIyMHHBI OTHOCATCA K CIUIaBaM:
nedopMUpyeMbIM
aHTU( PUKLIMOHHBIM

+ JINTEeUHBIM
YKapoIpOUHbIM

CwiyMHHaAMH Ha3bIBaKWTCS CIUIaBbI a/TIOMUHMS C:
MarHuem
Kerne3om

+ KpeMHHeM

Me/IbI0

bpon3a — 310 cnipas:

+ MeJu U pyTUX MeTa/l/IoB, KpOMe L[MHKa
Me[U U LIUHKa

a/IFOMUHUS C KpeMHKeM

a/IFOMUHHUS C MarHueM

JIaTyHb — 3TO CripaB:

MeJU U JpYyTrUX MeTajl/IoB, KpOMe L[MHKa
+ Meu Y LIUHKA

a/IFOMUHUS C KpeMHHeM

a/IFOMUHUS C MarHueM

JIatynb MapKu JII123A67K3Mu2 0THOCUTCA K CIlJIaBaM:
+ JINTEUHBIM

JeopMUpyeMbIM

JnedhopMHUpyeMbIM, YIIPOUHSEMbIM TEPMHUUECKON 00paboTKoi
TIOPOILIKOBBIM

JIaTyHb Mapku JI850THOCUTCA K CIUIaBaM:

JTUTeUHBIM

+ pedopMupyeMbIiM

JnedopMUpyeMbIM, YIIPOUHSIeMbIM TEPMHUUECKOM 00paboTKO
TIOPOILIKOBBIM

JIByXKOMIIOHEHTHbIe JIaTYHH UCIO0/Ib3YHTCA KaK:
JTUTEeUHbIE
+ nedopMupyemMblie
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nebopMUpyeMble CIJIaBbl, YIIPOUHsieMble TEPMHUUECKOH 00paboTKoM
TOPOLIKOBBIM CIJIaBaM

bpon3a mapku BpA5S 0THOCHUTCH K CIJIaBaM:

JTUTENHBIM

+ nedopMUpyemMbIM

nehopMUPYyeMbIM, YIIPOUHSIEMbIM TepMUUeCcKoii 06paboTKOM
TIOPOLLKOBBIM

Bpon3a mapku BpO101]2 oTHOCUTCA K CI/IaBaM:

+ JTUTEeMHBIM

Jne(dopMHUpyeMbIM

JnedopMUpyeMbIM, YIIPOUHSIEMbIM TeEPMHUYECKON 00paboTKOi
TIOPOIIIKOBBIM

OCHOBHBIM JAOCTOMHCTBOM A/TIOMHHHEBBIX CII/IABOB ABJ/JIAETCHA:
HHW3KdA 3/IEKTPOIIPOBOAHOCTD

+ MaJias IIVIOTHOCTb, BbICOKAsI KOPPO3HWOHHAs CTOMKOCTh

BBICOKAA IIPOYHOCTb

BBICOKAA XMMHWUYeCKdsd dKTUBHOCTD

CnuiaB mapku AM1j2 0THOCHUTCA K CIVIaBaM:

JTUTeUHBIM

nedopMUpyeMbIM, YIIPOUHSIeMbIM TEPMHUYECKOM 00paboTKO

+ nedopMHpyeMbIM, He YIIPOUHSIEMBIM TepMUUeCcKoi 06paboTKoM
TIOPOILIKOBBIM

CniaB mapku /116 oTHOCHTCA K CcIIaBaMm:

JTUTENHBIM

+ neopMHUpyeMbIM, YIIPOUHSIEMBIM TEPMUUECKON 00paboTKOM
nehopMHUpyeMbIM, He YIIPOUHSIEMbIM TeEPMHUECKOM 00paboTKoM
TOPOLLKOBbIM

BBICOKOHPO‘-IHBIM d/IIOMHUHHEBBIM CIIV/IdBOM ABJIAETCA CIIV/IdB MAPKH:
+ B95

1116

AM12

AJT2

AKS

BBIﬁEpI/ITE CIV/IaB /I U3r0TOBJ/IEHUA AeTa/ I KOBKOi’iZ
B95

1116

AM12

AJT2

+ AKS8
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BBIGEPI/ITE CIlV/IaB /Il H3T0TOBJ/IEHUA 1eTa/IM MeTOA0M J/INTHA:
B95

1116

AM12

+ AJT2

AKS

Kakoi Buj TepMHUUecKoid 00padoTKH MPUMEHSIOT /I JIOPA/TIOMHUHOB?
+ 3aKaJsIKa M mocJieiyrollee crapeHue

IA(PGY3MOHHBIA OTXKUT

HU3KUU OTITyCK

BBICOKMU OTITyCK

Bri0epuTe MapKy CILIaBa /IS H3rOTOB/IEHHSI BUHTA YePBAYHON Mepeiayun:
+ BO®-6,5-0,4

16

AJl4

Cr3

deppoMarHuTHbIe MaTepUaIbl 00/1a/Jal0T CTPYKTYPOii:
MapTeHCUTHOM

+ JIOMeHHOM
KPUCTa/I/IMYeCKOU
CHHTETUYeCKOU

MarHuTHbIe MdTe€pPHAJIbI, CIoCco0OHbIe JIeTKO HaMarHMYHBaThCA IPpHA NMPWIOKEHHUH
YIEKTPUUYECKOro Moid U pa3MdrHUUYNBATHCA IIPHU CHATHH, HA3bIBAIOTCH:
MMpOBOJHWKAMH
HeMdIrHUTHBIMU
+ MarHUTOMATKUMU
AN3JIEKTPUKaMU

ITlepmanioaMu Ha3bIBAKTCA CIVIaBbI HA OCHOBE:
+ Ni u Fe
Feu Cr
Niu Cr
P u Fe

MarHuTHBIMH CBOMCTBAMH 00/1aJal0T:
Al, Mg

+ Co, Fe

Ti, W

Au, Ag
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ﬂf[ﬂ H3roToB/JI€EHUA NMOCTOAHHBIX MAHUTOB HUCII0J/Ib3YHOT:

+ MarHUTOTBEp/bIe CIIaBbl
MarHUTOMSTKUE CI/IaBbl
TBep/ble CIJIaBbl
TOTYTIPOBOAHUKY

METOAI/IKEI IpoBeJeHUA KOHTPOJ/IA

[Ipenen AATETLHOCTH BCETO KOHTPOJIS 5 MUHYT
[Toc/ieoBaTeTBHOCTD BEIOOpA TECTOBBIX 3a/JaHUMN CnyualiHas
[Ipenaraemoe KOJMUeCTBO TECTOBBIX 3aJaHUM 10

Tabsuiia 8 — Kpurepun oneHKH ¢()OpMHPOBAHHOCTH KOMIETEeHI[HI

Koz 1 HauMeHOBaHWe UHIUKAaTOpa
JOCTW)KEeHUsI KOMIeTeHI[UN
(4acTu KOMIMeTeHI[1N)

Kputepuu orjeHrBaHus1 CPOPMUPOBAHHOCTHU
KOMIETeHI[MM (4acTu KOMITeTeHI[MH)

COOTBETCTBYET OL|€HKE «3aUTeHO»
50-100% ot makcumasbHOro Oasia

N -1onk-5 [JeMOHCTpUpPYeT 3HaHue
obmacreli IpUMeHeHUs1, CBOUCTB,
XapaKTepUCTUK U MEeTO/0B UCC/Ie[JOBaHUS
KOHCTPYKLIMOHHBIX MaTepHasioB,
BbIOMpaeT KOHCTPYKIIMOHHBIE MaTepHabl
B COOTBETCTBHUHM C TpebyembIMuU
XapaKTepUCTUKaMU [IJIs1 UCIO/Ib30BaHus B
obsactu ripodeccroHaIbHON
JleTe/IbHOCTH

CTyJeHT JeMOHCTPUPYeT 3HaHUe L[BeTHBIX
METaJUIOB U CIJIaBOB, CIJIABOB C 0COOBIMU
cBoiicTBaMu, 0b/1acTel IpUMeHeHHs,
CBOMCTB, XapaKTePUCTUK U METO/IOB
WCCJIeJOBaHUSI KOHCTPYKLIMOHHBIX
MaTeprasoB, BEIOWPaeT KOHCTPYKIIMOHHbBIE
MaTepHrasbl B COOTBETCTBUM C TpebyemMbIMU
XapaKTepUCTUKaMU

Moaynas 7 Hemera/yinuecKue MaTepuaJsibl

®oH/J TeCTOBBIX 3a/JaHUH /I TeKYIl[ero KOHTPOJ/IA 3HAHUM 10 MO/IYJ/II0

Bbibepume 00uH npasuwibHblil omeem u Haxdcmume KHONKYy «/laiee»
K TepMopeakTHUBHBIM MO/TUMEPAM OTHOCHUTCH:

TIOJIU3TUIIEH
TIOJTMBUHUJIXJIOPU/,

+ (benonodopmanbaeruHasi CMoJsia
MOTUCTUPOJT

TepMomniacTUYHbIE NO/IMMePbl UMEKT CTPYKTYPY:

cepo/UTHYIO

+ JIMHEMHY0 U JIMHEeWHO pa3BeTB/IeHHYO
bUOPUIISIPHYIO
ceTyaryro

37




CioucTbld IUIACTUK Ha OCHOBe (peHO/10()OpPMA/IBJETHJHOHM CMOJIBI  C

HaMo/IHUTe/IeM U3 OyMard Ha3bIBaeTCs:
TeKCTO/IUTOM

+ FeTUHAKCOM
acbOTeKCTOIUTOM
JPEBECHOC/IOMCTBIH M/IaCTUK

HOJ’[I’IMEPBI, HEOﬁpaTl’IMO 34aTBepaeBaoIue B pe3y/ibTdare
XUMHUYEeCKHX peaKunﬁ, Ha3bIBAKOT:

KPpUCTA/VINYeCKUMH

CIINTBIMU

TePMOIIaCTUYHBIMHA
+ TepMOpE€AKTUBHbLIMU

IMPOTCKAHUA

HEAOCTHTKOM IVIACTMACCHI KdK KOHCTPYKITHOHHOI'0 MaTepPHd/id AB/IAETCA:

+ CK/JIOHHOCTbD K I10/13y4eCTH U CTapEHUIO
HHW3KdA y/Je/IbHas IPOYHOCThb
CJIOKHOCTB U3IrOTOB/I€HUA PI3,£[€]'IPII>1
BBICOKAA TEIJIOTIPOBOAHOCTB

MakpomoJieKyJibl pe3uHbl HUMEKT CTPOeHHe:
+ peZiKoceTyaToe

JIECTHUYHOE

pa3BeTBIeHHOE

JINHeHHoe

Hamno/1HUTe/ T BBOJAT B COCTaB Pe3UH JIJIA:
(hOopMHpOBaHUS CETUATON CTPYKTYPhI

+ MOBBIIIIEHUsT TIPOUYHOCTH, U3HOCOCTOMKOCTH, CHIPKEHUS] CTOUMOCTH
obJierueHus rporiecca rnepepadOTKH pe3MHOBOM CMeCH
3aMe/IJIeHHs TIporiecca CTapeHust

IIpu By/IKaHU3aI[UM KAyYyKOB HUCIO/Ib3YeTCH:
KaOJIMH
MeJs
+ cepa
caxa

IlosmmMepsbl, BXOAfAIHEe B COCTAaB pe3WH, NMPH TeMmIepaTrypax
HAXOJAATCHA B COCTOSHHUM:

BS3KOTEKYyUYeM

CTEK/1000pa3HOM
+ BBICOKO03/IaCTUUECKOM

aMmopdbHOM
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Bynkanu3sanus — 3T10:

BBaHMO,HEﬁCTBHe MOHOMEDPOB IIO Q)YHK]_[I/IOHEUILHLIM rpymiam c O6p830BaHI/IEM

MdKPpOMOJIEKYJI TTIOJINMEDPA U IMOOOYHBIX HHU3KOMOJIEKYJ/IAPHBIX TTPOAYKTOB

+ peaklus «CIIUBAHUS MdKPOMOJIEKYJD» Kdy4dyKd ITIOTIEDEUYHBIMU CBA3AMU

OKHC/IUTE/IbHAA AeCTPYKLINA MdKPDOMOJIEKYJT KayuyKd
peaknyda COeAUHEHWA MOJIEKYJT MOHOMEpPA B IMOJIMMEPHYHO LIETIb

CrnoucTteli T1IACTHK HAa OcHOBe (eHo/10opMaibjeruHoOU
HAMO/THUTE/IEM U3 X/I0MYATO0yMa)kKHOH TKAaHU Ha3bIBAeTCs:
+ TEKCTOJ/IMTOM
reTUHAKCOM
acbOTEeKCTOTUTOM
JIpeBeCHO-CJIOUCTBIN TIIAaCTUK

CiaoucTbld IUIACTUK Ha OCHOBe (heHost0popManbaerugHon
HAMo/THUTE/IEM U3 ac0eCcTOBOM TKaHU HA3bIBAETCH:

TEeKCTOJTUTOM
reTUHAKCOM
+ acbOTeKCTOMTOM

JIpeBeCHO-CJIOUCTBIN TIIACTUK

C/loMcThIli IUIAaCTMK Ha ocHOBe  (heHO/10()0pMa/Ib/ €T/ JHOM
HAIIO/THHUTEe/IeM U3 IIM0HA Ha3bIBaeTCH:
TeKCTO/IUTOM
FeTUHAKCOM
acOOTeKCTOMTOM
+ JIpeBeCHO-C/IOMCThIM IJIACTUKOM

CMO0JIbI C
CMO0J1bI C
CMO0J1bI C

Boi0epuTe MaTepuasn Jjisi M3rOTOB/JIeHHsA KOPIYCHOW JeTa/qu padoramiieil mpu

Temneparype 200°C:
TEeKCTOJIUT

reTUHAaKC

+ CTEeKJIOTeKCTOJIUT
JIPeBEeCHO-CJIOMCTBIN TIaCTHK

BoibepuTe MarepHan Jjisi  HM3TOTOBJ/IEHHSI BBICOKOBOJIBTHOM
Tpancopmaropa:

TEKCTOJTUT

+ TeTUHaKC

CTEK/IOTEKCTOJTUT

I PeBEeCHO-CJIOUCTBIN MIaCTUK

Bri0epuTe MaTepHas /IS U3TOTOB/IEHUs Mede/Tu:
TEKCTOJTUT
reTUHAKC
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CTeKJ/IOTEKCTOJ/INT
+ I,Z[];)@BECHO-CJ'IOI/ICTI)II‘/JI IUIaCTHK

Brbi0epuTe MaTepHaJ /I H3roTOB/IEHHS MOAIMIMITHUKOB CKOJ/Ib)XeHHSs], IIeCTEePeH:
+ TeKCTOJIUT

reTUHaKC

CTeK/IOTeKCTOJIUT

JIpeBeCHO-C/IOMCTBIN MJIaCTUK

Bblﬁepl’lTe MaTepHua/I /i1 H3r0TOB/IEHUA CMOTPOBOIo CTeK/Id.
+ TIeKCcUurJ/as

reTMHaKC

CTeK/I0TeKCTOJIUT

APQBECHOCHOI/ICTI)II‘/JI IJ1IaCTHUK

K rasoHamno/iHeHHbIM IJ/IACTMACCaM OTHOCATCS:
+IIeHOI/IaCThI U MOPOIL/IACThI

IJIeKCHUrJia3

reTHaKC

CTeK/IO0TeKCTOJIUT

APEBECHOCHOHCTBII‘;I IJ1IaCTHUK

K TepMomiacTUHYHBIM IJ/IACTMACCaM OTHOCATCS:
+ TIOJTUATHU/IEH, TIOJIUTIPOTTU/IEH, TIOJTUBUHUIX/IOPU/]
dbeHosbopMabaeruiHas CMoJsia

aMHUHOABIHUHAs CMOJIa

3MOKCHUJHAs CMOJia

Jisi amopTuU3anum U AeMnupoBaHus UCIO/Ib3YeTCH:
+ pe3rHa

reTUHaKC

CTEK/I0TeKCTO/IUT

JIpeBeCHOC/IOMCTBIN MIaCTUK

JI0CTOMHCTBOM pe3MH SIB/ISeTCH:

+ BBICOKME 3/1aCTUYeCKUe CBOMCTBA, BbICOKAsH YIIPYrOCTh
aHTU(PUKLIMOHHBIE CBOMCTBA

’KapOCTOMKOCTh

BBbICOKasi TBePAOCTb

Ji7isl moJiyueHUs1 TBep/ 0 pe3uHbI:
+ YBeJIMUMBAIOT COJleP>KaHUe Cephl
YMEHBIIAOT COZlepXKaHue Cepbl
YBEJIMUMBAIOT COZlepKaHUe CaXku
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Jl/1s1 OKpacKH pe3uH B ee COCTaB BBOAAT:
+ KpacuTenu

HaIloJIHUTe N

MATYUTEN

IIPOTUBOCTAPUTEN

HJIH INOBBIINIEHHUA IIPOYHOCTH W CHHMXKEHHA CTOMMOCTH pe3uHbl B €€ COCTdB

BBO/IAT:
KpacuTe/u
+HamnoJ/JIHUTe1
MSTUUTETN
TIPOTUBOCTaPUTETN

MeTtoauKka npoBe/ileHisi KOHTPOJIA
[Tpesen AUTETLHOCTA BCETO KOHTPOJIS

[TociegoBaTeTBHOCTD BEIOOpA TECTOBBIX 3a/JaHUMN
[Tpenaraemoe KOIMUECTBO TeCTOBBIX 3aflaHUM

5 MUHYT
CnyualiHas
10

Tabsuiia 9 — Kpurepun oneHKH ¢()OpMHPOBAHHOCTH KOMIETEeHI[HI

KO,Z[ N HAMMEHOBdaHHE€ MHAWKATOPd
AOCTIDKeHHA KOMIIeTeHIINN

Kputepuu oLjeHUBaHUs
c(hOpMHUPOBaHHOCTH KOMMETEeHLIUU (4acCTu
KOMIETEeHI[1UH)

(4acTu KOMIMeTeHI[1N)

COOTBETCTBYET OL|€HKE «3aUTeHO»
50-100% ot makcumasbHOro basia

N -1onk-5 [JeMOHCTpUpPYeT 3HaHue
obmacreli IpUMeHeHUs1, CBOUCTB,
XapaKTepUCTUK U MEeTO/0B UCC/Ie[JOBaHUS
KOHCTPYKI[MOHHBIX MaTepUasioB, BLIOMpaeT
KOHCTPYKILIMOHHbIE MaTepUasbl B
COOTBETCTBUU C TpeOyeMbIMHU
XapaKTepUCTUKaMU [IJIs1 UCTOJIb30BaHUs B
obsiactu ripodeccroHaIbHON
JleTe/IbHOCTH

CTy,Z[eHT AEMOHCTPUPYET 3HaHuEe
HeMeTa/VIMYeCKUX MaTepHuadJIOB, obacTen
IIpUMEeHEHNA, CBOﬁCTB, XdPdKTEePUCTHUK U

MeTOJ0B ucCcCjie10BaHUA

KOHCTPYKIJMOHHBIX MaTepUaJIOB,

BI)I6I/IpaET KOHCTPYKLJMOHHbIE MaTe€PHAJIbI
B COOTBeTCTBHHU C Tp@6y€MbIMI/I
XdpdKTepUCTHUKAMH
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2 OOEHNMBAHMUE ITMCBMEHHBIX PABOT CTYJIEHTOB

OI.[EHI/IBEIHI/IE IINCbMEHHBIX pEIﬁOT CTYJA€HTOB,
He perjiaMeHTHUPyeMbIX y‘-lEﬁHbIM IJIaHOM

KoHTpo/ibHast padoTa

KoHTposibHasi paboTa BBITIOJHSAETCS KaKABIM CTYJEHTOM CaMOCTOSITe/IbHO. OTueT
TI0 BHITIOJTHEHUS] KOHTPOJIbHOUM PaboThI 0/HKEeH COflep>KaTh:

- TUTYJ/IbHBIY JTUCT;

- 3a/jaHue;

- OCHOBHYIO YaCTh;

- 3aK/IF0YEHUE;

- CIIMCOK WCIO0/Ib30BaHHBIX UCTOUHUKOB.

OdopmieHre oTueTa coryiacCHO TpeboBaHUsIM WHCTPYKIMKU TI0 OGhOPMIIEHUIO
TeKCTOBBIX paboT ctyzeHToB ®I'EOY BO Koctpomckoii 'CXA.

OTueT cfaeTcsi Ha Kadeipy B CPOKU, ycTaHOB/IeHHbIe MPC.

Mopyas 3. luarpamMMa COCTOSIHUA xesie30-yriaepoj. Cranau. UyryHsl

3agaHue.

Homep BapwaHTa NMPUHMMAETCS COTJIAaCHO HOMEpY CTy/eHTa B CITMCKe TPYIIIbI U3
Tabmbl 10.

J171s1 >keJ1e30yT/IepoAHUCTOrO CIyIaBa C 3alaHHBIM CO/IepyKaHHUEM YT/iepo/a:

- OTIpeie/IUThL BU/] CTI/IaBa;

- OTHCaTh TMPOIECC OXJIAXKAEHHUS CIIaBa OT KUIKOTO COCTOSHHSI 10 KOMHATHOM
TeMITepaTyphl;

- OTIpe/Ie/IUTh CTPYKTYPY CI/IaBa IOC/e TIOTHOTO OXJIaK/[€HHST;

- 0XapaKTepH30BaTh MPOYHOCTHBLIE CBOMCTBA CII/IaBa;

- 0XapaKTepH30BaTh, KakK BAUSAIOT HA MeXaHWUECKHe CBOMCTBA CIIaBa Pa3/INuHbIE
dakTopel (comep)kaHHe Yrjepojia B CIlaBe, TeMIlepaTypa CIjlaBa, MHUKPOCTPYKTypa
CTUIaBa, CKOPOCTh OXJIaKAEHUs CIIaBa, pa3Mep 3epHa, IlacTHuecKas Aedopmariusi 1
AP-);

- IOCTPOUThL AMarpaMMy COCTOSIHMSI CI/IaBa »Kesie30-1leMeHTUT (MeTacTabuibHoe
pPaBHOBeCHe U CTabW/IbHOe paBHOBecHe). Ha muarpaMme OTMeTHUTh XapaKTepHbIe TOUKH
COCTOSIHUSI CII/laBa, TeMIIepaTypbl TIPeBpaIlleHWH, CTPYKTYPhl CIJIaBa B Pa3/TMUHBIX
obnacTsax. B kakzoi 006/1acT JUarpaMMBbl TIO/[ITHACATh COCTAB CTUIABa;

- IIOCTPOUTDL KPHBBIE OXJIaXKIEeHUs CII/IaBa, C 3aJlaHHBIM COZIepyKaHHUeM yTJIepo/ia.
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Tab6mia 10 BapuaHThl 3aiaHUH

Copepykanue yriepoja, C
No BapuaHTa CocraB 1i CocraB 201

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 5,3
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

Mopaynsb 4. Tepmuueckas 00padoTKa cranm

3ajaHue

Homep BapuaHTa NMPUHUMAETCSI COTJIACHO HOMEpY CTyZeHTa B CIKMCKe TpYNnbl U3
Tab/mmibI 11.

[ jaHHOW MapKU CTa/lu OTIpe/ieTUTh:

- XMUMHUUYeCKHM COCTaB;

- (hU3MKO-MexaHUYeCKUe CBOKMCTBA MPU Pa3/IMUHbIX YCI0BUSX SKCIUTyaTal[1u;

- Ha3HaueHue CTaJlu;

- KauecTBO CTa/ly;

- IPUBECTH TIPUMepHhI U3/, U3TOTOB/IIeMbIX U3 JAaHHOM CTalu;

- BBIOpPaTh PEXXUMBI TEPMUUECKOH 00pabOTKU IS TIPOBEAEHUS OTXKUTa, 3aKajKH,
OTMYyCKa, HOpMa/u3al1u.
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- OnMcaTh TpeBpallleHusi, KOTOpble TMpPOM30WAYyT B CIUIaBe B MpoLecce
TepM00OpabOTKM C UCTIOMb30BaHKEM [IHarpaMMbl U30TEPMUYECKOT0 pacriajia ayCTeHnTa

- OXapakKTepu30BaTb, KaK M3MEHSITCA MeXaHWYeCKWe CBOWCTBa CTaqu [pU
Pa3MUHBIX BHU/IaX TEPMHUUECKOW 00pabOTKM, KaK BAMSIOT JIETUPYIOI[HE 3/IeMeHThl Ha
MeXaHWueCKre CBOMCTBA CTau

Tabmmiia 11 BapuaHThl 3ailaHUH

No BapuaHTa Mapka cranu
1 40X
2 Y10
3 60C2A
4 I1X9
5 P6M5
6 13X
7 20XT'C
8 40XH
9 50A
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 50XCA
24 BCrt4cn
25 25XT'CA

Mopayb 6. IBeTHBIe MeTa/l/TbI M CI/IaBbl. CIUIaBBI C 0COOBIMHU CBOMCTBAMH

3ajaHue

Homep BapuaHTa NMpPUHUMAETCSI COTJIACHO HOMEPY CTyZeHTa B CIHMCKe TPYMMbl U3
TaO/MMLIbI 12.

s naHHOW MapKH CIjiaBa OIpe/le/IUTh:

- BU/JI CIJIaBa;

- XMUMHUUYeCKHM COCTaB,

- MexXaHHuUeCKue CBOMCTBa;
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- TeXHOJ/JIOTn4YeCKure CBOfICTBa;

- Ha3HaUeHue;

- crocob 00paboTKy;
- criocob TepMudeckoi 06paboTKY (ec/i TaKOBasi IIPOBOJIUTCS);
- 0XapaKTepU30BaTh,

KdK B/IusAeT

XUMHUUYCCKUH

COCTaB, TeMIIepaTypa

SKCIUIyaTalliy, TeEpMHNUYECKaAs o6pa60TKa Hd ITPOYHOCTHBIE XdPdKTEPHUCTHUKHU CIL/IdBd;
- IIpUBECTHU IIPUMEPHI HBAEHHﬁ, HN3IroTOBJIAEMBIX U3 IdHHOI'O CII/IdaBd.

Tabmmiia 12 BapuaHThI 3ailaHUH

No BapuaHTa

Mapka crijiaBa

1 AJl1 7163 BK6

2 BK4 AK6 7168

3 JDKMy59-1-1 T15K6 AMy

4 AMI?2 7159 BK8

5 T5K10 AMI'3 JIk80-3

6 7196 T30K4 Jig]

7 1116 7190 TT7K12
8 T14K8 AJI2 7170

9 JIAYKMu BpO®6,5-0,15 AJl4

10 AJI9 JIKC BK6

11 BpO31[7C5H1 AJl7 JIC-59-1
12 MJI3 BK4 AJI19

13 7118 JIMLpPK-55-3-1 TT10K8B
14 T5K10 A99 JIK

15 BpAXKH10-4-4 BK4 B95

16 B96 BpO31[7C5H1 BK3

17 588 AK6 BpO®6,5-0,15
18 BpO10112 7180 AKS

19 AMr5 BpO31]12C5 516

20 BpOC5-25 AMr2 7168
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Tabsmiia 13 — Kpurepun onieHKH copMHPOBAaHHOCTH KOMIIETEHI[UH

Kopg u Kputepuu orjeHUBaHKs COPMUPOBAHHOCTH KOMITETEHI[UH
HavMeHOBaHue (4aCTH KOMITeTeHI[HN)
WHUKATopa
OCTH )KEHMSI 50-64% ot 65-85% ot
A 86-100% ot
KOMIETeHI[AU MaKCHUMaJ/ILHOI'O MaKCHUMaJ/ILHOI'O
MaKCHMaJ/ILHOro Oasia
(uactu Gasta banna
KOMIETEeHI[1UH)
15-20 6annos
1-10 6anos 10-15 6anmos
BBICTAB/IIETCS
BLICTaBJISIETCS BLICTaBJISIETCS o
CTYZIeHTY, KOTOPbIH
CTYZIeHTY, CTYZIeHTY,
o o TIPABU/IBHO U B ITOJTHOM
N -1omnk-s KOTOPBIN KOTOPBIY
o0BbeMe BBITNOTHUII BCe
IleMOHCTpUPYeT | BBITTOTHUJ BBLITTOJTHU/T o
o pa3zenbl KOHTPOIbLHOM
3HaHWe objlacTe | 3aJaHMe He B 3a/]JaHie B ITIOJITHOM
paboThI, MPOYHO
TIpUMeHeHMUs, T10JIHOM 00BeMe, 00BeMe, HO C o
- YCBOWJI TTPOr'PAMMHbIH
CBOJCTB, He COBCEM TBEPJI0 | HECYI[eCTBeHHBIM
MarepuaJl, B IIOJTHOM
XapaKTepUCTUK U | BIajieeT 1 OIIIMOKAaMHU B o6 Lene
MEeTO/|0B IIPOrPaMMHbBIM W3/I0’KeHUH, ’
HCUepITbIBaIoIIle,
1ICCJIeJOBAHUS MaTepUasoM, TBEP/I0 YCBOWII
o I'PaMOTHO U JIOTUYECKU
KOHCTPYKIJUOHHBIX | 3HAET OCHOBHBIE TIPOrPaMMHbIN o
CTPOMHO ero usjaraert,
MaTepHasoB, TEOpPeTUUeCKHe MaTepuarl,
JeMOHCTPUPYeT
BbIOMpaeT TI0/I0’KeHUS I'PaMOTHO H, T10
KOHCTPYKLIMOHHBIE | M3yuaeMOM TeMbl, | CYIIIeCTB ry6Goxoe sHaHMe
PYKH Y o | SYIIECTBY, obJj1acTeit mpyMeHeHHs,
MaTepuasbl B Ha 6a30BOM y3/1araet ero, CBOHCTE
COOTBETCTBUH C YPOBHE J€EMOHCTPHUpPYET ’
XapaKTePUCTHK U
TpeOyeMbIMHU JeMOHCTPHUpYeT Xopoluee sHaHue |
XapaKTepHUCTUKaMH | 3HaHMWe oOsacteid | obmacteit A
HCC/IeI0BaHUS
JJIsl UCTIO/Ib30BaHuUsI | IIPUMEHEeHHUs, TIpPUMEHEeHHUS,
o o KOHCTPYKI[HOHHBIX
B 00/1aCTH CBOCTB, CBOWCTB,
o MaTepuasoB, BLIOWpaeT
1poheCCUOHAIbHOM | XapaKTePUCTUK U | XapaKTePUCTHK U
KOHCTPYKI[HOHHBIE
NesATeTbHOCTH METO/IOB METO/IOB

YCCrieIOBaHus
KOHCTPYKL[MOHHBIX
MaTepuaioB

WCCJIeJOBaHUS
KOHCTPYKLIMOHHBI
X MaTepuasoB

MaTepHasibl B
COOTBETCTBUH C
TpebyeMbIMHU
XapaKTePUCTUKAMH
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3 OITPEJE/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOM ATTECTAILIUA

(-DO];)Ma HPOME)KYTOLIHOI‘/JI daTTeCTalyy 110 JUCHUILIMHE 3auem.

OLEHOYHBIE MATEPUAJIbI 1 CPEANCTBA IJI51 IIPOBEPKU
CO®OPMMNPOBAHHOCTHY KOMIIETEHLIW

OIIK-5. CrnocobeH HCH0/b30BaTh CBOMCTBA KOHCTPYKIUOHHBIX H
TIeKTPOTEXHUUECKHX MaTepHa/IOB B pacyeTax MapaMeTpPoB M PeXKMMOB 00BHEKTOB
npodeccUoOHA/ILHOM AeATe/TbHOCTH.

3aﬂaHl/Iﬂ 3dKPBITOI0 THIId

Bbibepume 00uH npasuabHblill 6ApuaHm omeema

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

+ Ilpu guametpe mapuka 2,5 MM, Harpyske 187,5 Krc, BpeMeHu BbigepKku 30 ¢
yncIio TBepAoCcTH 1o bpunento coctaBuio 180

IIpu guametpe mapuka 30 MM, Harpy3ke 187,5 Krc, BpeMeHU BbIEPXKKU 2,5 C
yrcIio TBepAoCcTH 1o bpunentto coctaBuio 180

Yucsio TBepgoctu o PokBenny 110 1ikasie B coctaBuio 180

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

2. DBTeKTHKa Mpe/CTaB/sieT CoO00i:
+ cMech IBYX (ha3, 0Opa3yromuxcs B pe3y/ibTaTe OIHOBPeMeHHOMH
KPUCTa/I/TM3al[uK1 U3 )KUJKOT0 pacTBOpa
XUMHUYECKOe COeJMHEeHe Orpe/le/IeHHOr0 COCTaBa, KPUCTa/l/TMUecKasi pelieTka
KOTOPOT0 OT/IMYaeTCs OT PelIeTOK UCXOAHBIX BelllecTB
CMeCh KU KO U TBeploH (a3
TBEP/bIM PACTBOP OIpe/e/IeHHOr0 COCTaBa

3. OCHOBHBIM JAOCTOMHCTBOM A/TOMHUHHEBBIX CIIJIABOB AB/IAETCH:
HHM3KdsA 3/IEKTPOIIPOBOAHOCTD
+ Masias IVIOTHOCTb, BBICOKAsI KOPPO3HWOHHAs CTOMKOCTh
BBICOKAsA IMTPOYHOCTb
BBICOKasA XUMHNUeCKdsd dKTUBHOCTD

4. Matepwuasn AJjisl U3roTOB/IEHUS] BLICOKOBO/IbTHON U30/1SILIUM TPaHcdopMaTopa:
TeKCTOIUT
+ TeTUHAKC
CTEK/I0TeKCTOTUT
JIPEBECHOC/IOMCTBIN MIaCTHK
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SaAaHl/lﬂ OTKPBITOI'0 THUIIA

Jlatime pazeepHymbili omeem Ha oNpoc

5. Kakne MexaHMueCcKHe CBOMCTBA MaTepHa/ioB BaM U3BeCTHbI?
IIpasunbHbili omeem. MaTepuanbl 00/a/al0T CAeIYIOMUMUA MeXaHUUeCKUMU
CBOMCTBAMU: TTPOYHOCTD, TBEP/JOCTb, BA3KOCTb, YIIPYTOCTh, JIACTUYHOCTb, XPYTKOCTb.

6. Kakue MeToabl HCIBITAHUM META/IV/IOB U CIIJIABOB Ha TBEepP/I0CTh
CyL[eCTBYHOT?

IMpasunbHbili omeem. CylleCTBYIOT C/eAyoIe MeTO/Ibl UCTILITAHUM MeTajioB U
CIJIaBOB Ha TBep/Jl0CTb: MeTof, bpuHens, meros PokBenna, meTof, Bukkepca, meTto[
[Topa.

7. Kak Ha3bIBaeTcs /IMHHMS Ha /ilarpaMMe COCTOSIHUA CIUIaBOB, Ha KOTOPOU
NPH OXJIADKJEHHH KPUCTA/I/IM3aLusl CT/IaBa 3aBepiiaeTcs?

IIpasunbHbili omeem: JIMHUSI HA AuUarpaMMe COCTOSIHUS CTIJIaBOB, HA KOTOPOW Ipu
OXJIaXK/IeHUW KpUCTasIn3al[ysi CIijlaBa 3aBepliiiaeTcs, Ha3biBaeTCsl COMUAYC.

8. Kak Ha3bIBaeTcsi IMHMS Ha ilarpaMMe COCTOsIHMS CI/IaBOB, HA KOTOPOU
NpPH OXJIDKJeHNHU HAYUHAETCsl KPUCTa//IM3alus cIiviaBa?

IIpasunbHbili omeem: TUHUS Ha AuarpaMMe COCTOSIHUSI CTIJIaBOB, Ha KOTOPOM TpU
OXJIaXK/IeHUY HauMHaeTCsl KpUCTas/IM3alius CIijlaBa, Ha3bIBaeTCsl IMKBUTYC.

9. B KakMX KOOpJUHAaTaxX CTPOAT AUarpamMmy COCTOSIHMA JKe/ie30-L{eMeHTUT
(Fe-Fe3C)?

IMpasunbHbili omeem. [QuarpamMmmy cocTtosiHusi kese3o-1ieMeHTUT (Fe-FezC) cTpost
KOOpJUHATaxX: TOpPU30HTa/lbHAs OCb - COJep)kaHue yrjepoja B cruiaBe B %,
BepTHKa/bHasl 0Cb — TeMIlepatypa, °C.

10.Kakas 1uHUA Ha AuarpaMmme coctosiHus cucreMsl Fe-Fe3;C cooTrBeTCcTBYeT
Haya/ly KpMCTA/I/IM3aLyM CIlaBa?

IMpasunbHbiti omeem: nuHusi ABCD Ha guarpaMme COCTOSIHHS >Keie30-11eMeHTUT
(Fe-Fe3C) cooTBeTcTBYeT Havasy KpUCTa/I/IM3aLUU CI1JIaBa.

11.T1Ipu Kakom copepxaHuu yrjepoaa (%) B cmiaBe CTa/il SIBAAKTCA
A03BTeKTOUAHBIMHU?

IMpasunbHbili omeem: ecivd COJep)KaHWe yrjepoja B CIlaBe COCTaBJ/isieT
0-0,8%, TO cTanb SIBASETCS JO3BTEKTOWUIHOM.

12.Yto obo03Hauaer OykBa A B 0003HaueHHMH MapKH cTaaa A207?
[IpasunbHbili omeem: bykBa A B 0003HaUeHWU AAHHOW MapKu CTanu o0o3HauaeT

dBTOMATHYHO CTaJIb.

13.Kak pacmiugpoBbiBaeTcs 0003HayeHHe MapKu cram Y 7?
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IIpasunbHbili omeem: o6o3HaueHWe Y7 paciimMdpoBbIBaeTCs KakK —CTajb
VHCTpyMeHTa/IbHas YI/lepojucTas C cofeprkaHvem yriepoga 0,7%.

14.Kakas ¢opma y rpapuToBbIX BK/IIOUEHUM B KOBKOM YyryHe?
IIpasunbHbili omeem: y rpadUTOBBIX BK/IFOUEHUM B KOBKOM UYTyHe XJIOMbeBUHAas

dbopma.

15.Kak pacumudgpoBbiBaercsa 0003HauyeHue jiaTynu J163?
IIpasunbHblli omeem: obo3HaueHWe aatyHu JI63 pacimmdpoBbiBaeTcss Kak JI —
naTyHsb, 63 - copepxanue meau 63%, UUHK — 10 37%.

16.Ha kakue JBa OCHOBHBIX BHAQ MNOAPA3Ae/JAIT OpPOH3BI IO
TeXHOJIOTUYeCKOMY IPU3HAKY?

[IpasunbHblil omeem: GPOH3BI TI0 TEXHOJIOTMUECKOMY TIPU3HAKY TOZApa3esisioT Ha
[IBa OCHOBHBIX BUjla — AehOpMUpyeMbIe U JIUTEUHbIE.

17.Kakue maTepua/ibl Ha3bIBalOTCA CTUI/IAMH?
IIpasunbHblii omeem: MaTepuasbl, TOJyUeHHble MyTeM KPUCTa/UIM3alUUd CTeKO,
Has3bIBAKOTCS CTUI/IAMU.

18.C Kakoii nje/ibI0 B I/IACTMACChI J00aB/IAI0T HAMO/THUTE/TH?
ITpasunbHbIll Omeem: HAIIOJIHUTEIN B TUIACTMACChl J00AB/SIOT /ISl TTOBBIILIEHUS
TIPOYHOCTH U MPU/aHUS CTIel[haTbHbIX CBONCTB.

19.K kakomy BHMAYy IUIaCTMAacC MO0 BHAAM HAaMO/JIHUTE/JA OTHOCUTCA
TeKCTOJIUT?

IMpaguabHbili omeem: TEKCTOMUT T10 BUJAM HAarlOJHUTE/ISI OTHOCHUTCS K CJIOUCTBIM
IIaCTMacCaM.

20.Kakue BU/IbI BellleCTB BXO/ISIT B COCTaB pPe3UHbI KpoMe KaydyyKa?

[IpasunbHbili omeem: KpoMme KaydyKa B COCTaB pe3WHbI BXOZST BYJIKAHU3aTOD,
HaToJIHATe/ T, TUVIaCTU(PUKATOPbI, TPOTUBOCTAaPUTE/TH, KpPaCTe/u, pereHepaTopsl.

4 TIOPSITOK ITPOBEJJEHUA ITIOBTOPHOM
ITPOMEXYTOUYHOM ATTECTAIIUN

dopMa NpoMeKyTOUHOM aTTeCTallvy 10 AUCLUIUIVMHE 3auem.
@oHJ; OLIEHOYHbIX CPEACTB /[Jisi TIpOBe/leHUs] TIOBTOPHOW TIPOMEXKYTOUHOM

aTTecTaliu (OpPMUPYETCS M3 UMC/Ia OLeEHOUHBIX CpeACTB MO TeMaM, KOTOpble He
OCBOEHbBI CTYJJ€HTOM.
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IpumeuaHue:
[lomoHUTe /IbHbIe

KOHTPOJIBHbIE

HUCIIBITAHUA  TIpDOBOAATCA  OJid  CTYAEHTOB,

HaOpaBimmx MeHee 50 0amwioB (B cootBeTcTBUU C «[lo/i0O’)KeHHEM O MOAY/IBHO-

PEUTHUHTOBOM CUCTEME ).

Tabsmia 14 — Kpurepun onieHKH copMHPOBAaHHOCTH KOMIIETE€HI[UH

Ko u HauMeHOBaHUe
VH/IMKaTopa JOCTH)KEeHUs
KOMIIeTeHI[UU
(4acTu KOMIeTeHI[1N)

Kputepuu orjeHrBaHus1 CPOPMUPOBAHHOCTHU
KOMMeTeHI[MA (4acTu KOMITeTeHI[1H)

COOTBETCTBYET OL|€HKE «3aUTeHO»
50-100% ot makcumasbHOro basia

N O-1onk-s JleMoHCTpUpYyeT
3HaHHWe o0siacTeli MpUMeHeHUs,
CBOWCTB, XapaKTePUCTUK U
METO/IOB MCCJIeIOBaHMS
KOHCTPYKI[MOHHBIX MaTepHasoB,
BbIOMpaeT KOHCTPYKIIMOHHbBIE
MaTepHrasbl B COOTBETCTBUM C
TpeOyeMbIMU XapaKTepHUCTHKaMU
ISl UCTI0JIb30BaHus B 001acTu
rpodheccroHa/TbHOM
JesITeTIbHOCTU

CTyJeHT ZleMOHCTPUpYeT 0a30Bble 3HaHUS B
006/1aCT MeXaHUUYeCKUX CBOHCTB MaTepUaros,
KPUCTA/UTNYECKOTO CTPOEHUSI METaJIIOB,
XapaKTepUCTHK MeTa//TAUYeCKUX CIIaBOB,
MHUKDPOCTPYKTYP CTa/ld ¥ Uyr'yHa, ClIOCOO0B
TepMUUYECKOW 00pabOTKM CTamu, Crioco0oB
XUMHUKO-TePMHUUECKONM 00pabOTKU CTasTH, 1IBETHBIX
MEeTaJlJIOB U CIUIaBOB, CIJIABOB C OCOObIMU
CBOMCTBAMHM, HEMETa/UTMUeCKUX MaTepUaoB,
obyiacTelt MpUMeHeHHsl, CBOMCTB, XapaKTePUCTHK
Y MeTO/IOB MCCJIe[JOBaHMSI KOHCTPYKLIMOHHBIX
MaTepHasioB, TOTOBHOCTb BbIOMPATh
KOHCTPYKLIMOHHBIE MaTepHasibl B COOTBETCTBUM C
TpeOyeMbIMU XapaKTePUCTUKAMHU
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