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1. IEJU U 3AJAUYN JTUCHUITINHBI
1.1. Hean aucuMnInHbI
[TonydyeHue cCTyIeHTaMH 3HAaHUH O CTPYKType M OCHOBHBIX (PH3HKO-
MEXaHHYECKHUX CBOMCTBAX METANIMUYECKUX W HEMETaJUIMYECKUX MaTepHUalioB,
00JacTAX HMX NOPUMEHEHUS, TEXHOJOTHYECKHUX OCHOBaX IIPOM3BOJICTBA,
O0COOCHHOCTSIX TOBEJIEHUS KOHCTPYKIIMOHHBIX MaTEPUAJIOB B PA3JIUYHBIX YCIOBUSIX
U croco6ax U3y4eHus: UX CBOMCTB.

1.2. 3agaun ocBoeHUSA TUCHUIIIUHBI

- ¢hopMupoBaHue y OyayIux OakaIaBpoOB CHCTEMbI 3HAHHI OCHOBHBIX
CBOMCTB MaTepuaioB U METOAOB UX 00pabOTKU;

- U3y4YEHHUE B3aUMOCBSI3H MEX]Iy COCTaBOM, CTPYKTYPOIl U CBOMCTBaAaMU
METaJJIOB U CIUIaBOB;

- U3y4YeHHUe Kiaccu(UKauy 1 MapKUPOBOK METAINTMYECKUX CIUIABOB U
KOMITO3UIIMOHHBIX MaT€PUAJIOB U 00JIaCTeH X TPUMEHECHHUS;

- 03HAKOMJICHHE C COBPEMEHHBIMH TEXHOJIOTHUSIMU TEPMUIECKON 00paboTKH,
JUTHs, 00pabOTKH JIaBIIEHUEM, MEXaHUYECKON 00pabOoTKH, CBapKH, C
MPUMEHSIEMBIM 000pY0BaHUEM, HHCTPYMEHTOM, OCHACTKOM;

- 03HAKOMJICHHE C METOJaMH MCCIICIOBAHUS METAJUTMUYCCKUX U
HEMETAJUTMYECKUX MAaTEPHAIIOB;

- mpuoOpeTeHrne MPAKTUYECKUX HABBIKOB IO PaIMOHAIBHOMY BBEIOOPY
MaTepHAJIOB I JCTAJIC CUCTEM TETUIOra30CHAOKEeHHsI U BEHTWJISIUU, BUAOB U
PEKUMOB YIPOUYHSIOMUX TEXHOJOTHA M CBApKH, METOJIOB KOHTPOJISI KadyecTBa
CBapHBIX COCTMHEHH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Hucrumraa «KOHCTPYKIIMOHHBIE METAJIbl M CILIaBbl B CTPOUTEILCTBE
OTHOCHUTCS K IUCHUAIUIMHAM 0a30Boi yactu Ooka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHMUSI 11O
JANCIHHUIIJIMHE

[Ipouecc n3yuenusa AucUUILIMHBI « KOHCTPYKIIMOHHBIE METAJUIbI U CILIABHI B
CTPOUTENLCTBE» HAIIPABIICH HA (POPMUPOBAHUE CIAEAYIONIUX KOMIIETCHITUN:

OIIK-8 - CrocobeH OCyHIeCTBIATh U KOHTPOJIUPOBATH TEXHOJOTHYECKHUE
MPOLECCHl CTPOUTEIBLHOIO MPOU3BOACTBA U CTPOUTEIIBHON HHAYCTPUU C YUETOM
TpeOOBaHUM MPOU3BOJCTBEHHOM U DKOJOTUYECKOW O€30MacHOCTH, MPUMEHSS
U3BECTHBIE M HOBBIE TEXHOJOTUU B OOJACTH CTPOUTENBCTBA M CTPOUTEIBHOU
VH]1YCTpUHU

Pe3yabTaThl 00yueHHs, XapaKTepU3yOIIne

Komnerenuus
cpopMHUPOBAHHOCTH KOMIIETEHIIMH

OITK-8 3HaTh CTPOEHUE U CBOMCTBA METAJIOB U CILIABOB,
TEXHOJIOTUYECKUE TPUEMBI JJIsI CTPOUTEIIHHOTO
MIPOM3BOJICTBA, YUUTHIBAsS TpeOOBaHUs




0€30macHOCTH, TPUMEHSIS HOBBIE M CYIIECTBYIONTUE
TEXHOJIOTUHU

YMeTh NpaBUILHO BHIOPATh MaTEPUAIIbI s
CBAPHBIX CTPOUTEIBHBIX KOHCTPYKILHI C YYETOM UX
(U3UKO-MEXaHUYECKUX U TEXHOJOTUYECKUX
CBOMCTB, YCJIOBUM AKCILTyaTalluu;

BnageTs MeToaMKaMU UCCIIEIOBAHUSI
METAJUIMYECKUX U HEMETAJUIMYECKUX MATEPHUAIOB
YYIUTBIBAs SKOJIOTHIECKYIO 0€3011aCHOCTh

4. OFBEM JUCIUIIJIMHBI
OO6mast TpyJI0EeMKOCTh JUCHMIUIMHBI «KOHCTPYKIIMOHHBIE METAJIbI U
CIUIaBbl B CTPOUTENIBCTBEY COCTABIISET 3 3.€.
Pacrnipenenenue Tpy10€MKOCTH JUCIUIUIMHBI IO BUAAM 3aHATUN
o4yHasi popma o0yueHust

Bcero | Cemectpsl

Bunbr yue6HOM paboThI

4acoB 3
AyauTOpPHBIE 3aHSATHS (BCET0) 36 36
B ToMm uncre:
Jlekmuu 18 18
Jlaboparopusie padotsl (JIP) 18 18
CamocrositesibHas padora 72 72
Bupl mpoMeXyTOYHOM aTTecTalluy - 3a4eT + +
OO6mmas TPy 10€MKOCTb:
aKaJlEMHUYECKUE YaChl 108 108
3a4.e]l. 3 3

3a04Has popma 00y4eHUsI

Bcero | Cemectpsl

Bunpr yueOHOM pabOThI

4acoB 5
AyAuTOpHBIE 3aHATHS (BCEr0) 8 8
B toMm uucie:
Jlexun 4 4
Jlaboparopusbie padotsl (JIP) 4 4
CamocTtosiTesibHasi paboTa 96 96
Yacbl Ha KOHTPOJIb 4 4
Bu bl MpOMEXKYTOYHOMN aTTECTALMHU - 3a4ET + +
OO61mas TPy 10€MKOCTb:
aKaJIeMHUYECKUE YacChl 108 108
3a4.eq. 3 3

5. COAEP) KAHUE JUCHUIIJIMHBI (MOJYJIA)
5.1 Conep:xxkanne pa3aejioB JUCHMIUIMHBI M pacnpejaesieHue
TPYAOEMKOCTH 10 BUAAM 3aHATHI



ouyHasi opma o0yueHust

HaunmeHnoBanue Tembl

Conepxanue pasuena

Jlekn

JIa6.
3aH.

CPC

Bceero,
yac

ATOMHO-KPUCTAJUTIIECKOE CTPOCHUE
1 KPHUCTAIUTH3ALHUS METAIOB U
CIUIaBOB

MarepuanoBeneHre Kak HayqHas
nmuctoinHa. CTPYKTypa Kypcea.
CBs3b C OPyTUMH JUCHUTUTMHAMHA
y4eOHOTO TUIaHa. ATOMHO-
KPUCTAJUTNIECKOE CTPOCHHE
METaJUIOB | CIUIABOB. THIIBI
KPUCTAJUIMYECKHUX peleToK. JledeKTo
KPHCTAJUIMYECKOTO CTPOCHUS U HX
BIIMSTHHE Ha CBOWCTBA METAJLIOB.
Kpucrammu3zarus MeTamuios.
TepMomuHAMUYIECKHE OCHOBEI
mporecca KpUCTaILTH3anH.
Mexanu3m kpuctaumzanun. O01mme
3aKOHOMEPHOCTH ¥ Pa3HOBUIHOCTH
MIPOIECCOB KPUCTATUTU3AIUH.
Benuuuna 3epna.
Momudunmposanue. Popma
kpuctamuioB. CTpoeHue
METaLIMYECKOr0 CIUTKA.

12

20

Jedopmanuu, paspyiieHue u
MEXaHHYECKHE CBOMCTBA
MaTepHuaaoB

MexaHUuYecKHe CBOMCTBA METAJLIOB.
Kputepuu, ucnonszyemsle pu
OILICHKE MEXaHHYECKHX CBOMCTB
METaUI0B. MexaHNYeCKHe CBOMCTBA,
onpeeNnseMble PU CTaTUYECKUX
HCHObITAaHUSX. VIcIIBITaHMS HA
pacTsDKeHHe, CKaThe, U3ruo,
TBEPIOCTh. XapaKTEPUCTHUKU
MEXaHUYECKUX CBOMCTB,
onpeenseMple TPy dTHX
HCIBITAHUAX. MeXaHu4eCKHe
CBOMCTBA, OIIPElEIEMBbIE IIPU
JUHAMHUYCCKUX U NUKITNYCCKUX
Harpy3kax. ¥YaapHas BA3KOCTb,
BBIHOCJIMBOCTh. MeXaHHYECKHe
CBOMCTBA, OIpeesieMble IPU
MOBBIILIEHHBIX TEMIIEpaTypax.
ITonzyyecTs. JlmuTenpHas MPOYHOCTb.

12

20

I[I/Ial"paMMa COCTOSAHHA CUCTEMbI
(OKCIIC30-ICMECHTHUT»

DJIeMEHTHI TEOPUH CIIJIABOB.
OcHoBHBIE IOHATHS. Da3bl 1
CTPYKTYPHI B METAIUTHYECKIX
crutaBax. JlmarpaMMbl COCTOSTHHS
JBOMHBIX cucTeM. OCHOBHBIE THITBL.
[IpaBuno ¢a3 u orpe3kos. CBsi3b
JHarpaMM COCTOSIHUS CO CBOMCTBaMHU
CIUIaBOB.

KenezoyriepoaucTsie CIIaBhI.
JlunarpaMma COCTOSIHUS JKEIE30-
yraepoa. KommnonenTsl, ¢assl u
CTPYKTYPHBIE COCTABIISIFOLIHE
CHCTEMBEI XKele30-yriepo]. Brusane
YTIIepo/ia ¥ MMOCTOSTHHBIX TIpHMeceit
Ha CTPYKTYpPY U CBOMCTBa CTaJleH.
Jlernpytommue 3eMEeHTHI U HX
BJIMSIHUE Ha NOJIUMOpP(]HbIE
IIpeBpAaILEHNs B XKeJe3e, Ha CBOHCTBA
(deppuTa U aycTeHuTa, Ha
oOpazoBaHue U cocTaB KapOUITHOH
¢asbl, Ha TemniepaTypy (HazoBbIx
TIpeBpaIeHuii U cocTaB Touek E u S

12

20




JIMarpaMMBbl JKeJIe30-yriaepol.
CTpyKTypHBI€ KJIACChI JIETUPOBAHHBIX
cTanen

Teopus u npakTuka Mpoueccos
YIPOYHEHHSI CIIABOB TEPMHYECKOM,
TEPMOMEXaHNYECKOH, XMMHUKO-
TepMHUUYECKOi 00pabOTKOH,
Je(OpMHUPOBaHUEM (HAKIICTIOM)

Tepmuyeckass o0OpaboTka  cTajeu.
Knaccudukanus u XapakTeprCcTHKA
OCHOBHBIX  BHIOB  TEPMHYECKOH
o0pabotku. Tepmudeckas oOpaboTka

KEJIE30yTIICPOIUCTHIX CILJIaBOB.
IIpeBpaiienust mpy HarpeBe CTajuei.

UzoTepmriraeckoe IIpeBpaIleHne
MIePEOXITAKACHHOTO ayCTEHHTA.
IlepnuTtHOE MpeBpalicHue.
OCOOEHHOCTH ~ MapTEHCUTHOTO |
OEHHHUTHOTO MIpeBpalCHUH.
OcoGeHHoCTH IpeBpaleHUs
ayCTeHUTa npu HETPEPLIBHOM

OXJaXKACHUU. BimsHue yriepoma u
JICTUPYIOIIMX JJIEMEHTOB HAa pPacmaj
MIEPEOXITAKIACHHOTO ayCTCHHTA.
IIpeBpaienust npu OTITyCKE
3aKaJieHHOH ctanu. CTapeHue cTajiei.
TeXHOJIOTHS TEPMHUUYECKON 00pabOTKH
craJei. OCHOBHBIE BHIBI
TEPMHYCCKOH  OOpabOTKH  CTajIH.
Orxur | u |l pola W UX
Pa3sHOBHIHOCTH.  3aKajka  CTalu.
3aKaJuBaeMOCTh U NPOKAJIMBAEMOCTh
crani. CrocoObl 3aKkalkd MW UX
MIPUMEHCHHE. OTtmyck CTaJy.
Knaccudukamuss w  mpUMEHEHHE
Pa3HOBHIHOCTEH OTITyCKa.
Tepmomexarndeckas 00paboTKa.
IToBepxHOCTHOE YIIPOYHEHHUE
METaJUIOB U CIU1aBoB. [loBepxHOCTHAS
3akanka  cranmd.  MHIyKnuoHHAs,
na3epHas, ANEKTPOHHOIYYEBas,
IUIa3MEHHasT W ra3oIula3MeHHas
3aKaJka.

XUMHUKO-TepMHUYECKas o0paboTka
craneil. dusznueckue OCHOBBI U
Pa3HOBHIHOCTH. emenrarus,
a30THPOBAHUE, HUTPOLECMCHTAIMS U
[IMaHUPOBAHNE. Jnddysnonnoe
HACBHIIICHHE.

IToBepxHOCTHOE YITPOUHEHHE
HAKJICTIOM.

12

16

KoHcTpyKIMOHHBIE MaTEpHAIIBI

Kiaccugukanus u MapKupoBKa
craneii. KoHCTpyKIIMOHHBIE CTAJH.
TpebOoBanusi, IpeIbIBIsIEMbIE K
KOHCTPYKIIMOHHBIM CTaJISIM.
Yraepoaucteie u
HU3KOJICTUPOBAHHBIC
KOHCTPYKIIMOHHBIC CTAIH IS
MAaIIHHOCTPOCHHS U CTPOUTEIBCTBA.
Temocroiikue cranu.
Kitaccugukanus 1 MapKupoBKa
qyryHoB. CTpyKTypa, CITIOCOOBI
MTONTyYeHHS U 00JIaCTH IPUMEHEHUS.
AnoMUHUR u €ero CILJIaBBL.
Hedbopmupyembie u JIMTENHbIE
craBel.  MapkupoBka.  CBoHcTBa.
OO0nacTi NpUMEHEeHHSI.

Menb 1 MeHbIe CIUIaBbl. JIaTyHH,

12

16




6pOH3l)I, MCIHO-HUKCJICBBIC CIIJIABHI.
MapkupoBKa, cocTa, CTPYKTYpa,
CBOWCTBA M 00JIACTH IIPHUMEHEHUSI
Pa3JIMYHBIX TPYIII METHBIX CILIABOB.

Tepmuueckas peska.
C060pouHO-CBapOYHbIC

paboTshI npu U3TOTOBJICHUH
METAJUIOKOHCTPYKIUI B 3aBOJICKHX
YCIIOBHSX, TP MOHTAXE

OO0u1Me cBeeH!s 0 Pe3KEe METAILIOB.
OCHOBHBIE BUIBI PE3KH.

OCHOBHBIE THITHI METAJUTHYECKIX
CTPOUTEIBHBIX KOHCTPYKITUH.
W3roToBieHre TUCTOBBIX, TPYOHBIX U
pelIeT4aThIX KOHCTPYKIHN B
3aBOJICKHX YCIOBHSIX.
Knaccudukarus TpyOOTIPOBOIOB.
CBapka TMpU H3TOTOBIEHUU TpYO.
UzroToBiieHne TpyOHBIX Y3JIOB H
MOHT@)XHBIX  3aroToBok.  CBapka
TPyOOIIPOBOIOB ITPHU MOHTAXE.
TexHuka OE30MACHOCTH W IOXKapHAs
0€30MacHOCTh TP MPOU3BOJICTBE
CBapOYHBIX pPabOT B  TOPOJCKUX
YCIOBUSIX M Ha  CTPOHTENBHO-
MOHTAa)XHOU ILIOIIAAKE.

12

16

Htoro

18

18

72

108

3a04Has popma o0yueHus

HaunmeHnoBanue Tembl

Conepxanue pasnena

Jlexi

JIa6.
3aH.

CPC

Bceero,
yac

ATOMHO-KPUCTAJTIIECKOE CTPOCHUE
1 KPHUCTAIUTH3ALHUS METAIIIOB U
CIUIaBOB

MarepuanoBeneHre Kak HayqHas
nmuctoinHa. CTPYKTypa Kypcea.
CBs13b C IPYyTUMH JUCHUTUTMHAMHA
y4eOHOTO TUIaHa. ATOMHO-
KPUCTAJUTNIECKOE CTPOCHHE
METAJIJIOB U CIUIaBOB. THIIBI
KPUCTAJUIMYECKHUX peleTok. JledeKTo
KPHCTAJUIMYECKOTO CTPOCHUS U HX
BIIMSTHHE Ha CBOWCTBA METAJLIOB.
Kpucrammu3zays MeTamuios.
TepMomuHAMUYIECKHE OCHOBEI
mporecca KpUCTaILTH3anH.
Mexanu3m kpuctaumzanun. O01mme
3aKOHOMEPHOCTH M Pa3HOBUIHOCTH
MIPOIECCOB KPUCTATUIN3AIUH.
Benuuuna 3epna.
Moaudunuposanue. opma
kpuctamuioB. CTpoeHue
METaLIMYECKOr0 CIUTKA.

16

20

Jedopmanuu, paspyiieHue u
MEXaHHYECKHE CBOMCTBA
MaTepHuaIoB

MexaHUuYecKHe CBOMCTBA METAJLIOB.
Kputepuu, ucnonszyemsle pu
OIIEHKE MEXaHHYECKUX CBOMCTB
METaUI0B. MexaHNYeCKHE CBOMCTBA,
onpeenseMble PU CTAaTUYECKUX
HCIBITaHUSX. McIbITaHus Ha
pacTsbKeHHe, CKaThe, U3ruo,
TBEPIOCTh. XapaKTEPUCTHUKU
MEXaHUYECKUX CBOMCTB,
onpeensieMple TPU dTHX
HCIBITAaHUAX. MeXaHu4YeCKHe
CBOMCTBA, OIIPEEIEMBbIE IIPU
JUHAMHUYCCKUX U INUKITNYCCKUX
Harpy3kax. ¥YaapHas BA3KOCTb,
BBIHOCJIMBOCTh. MexaHU4ecKue
CBOMCTBA, OIpeesieMble IPU
MOBBIILIEHHBIX TEMIIEpaTypax.
ITonzyvecTs. JlmuTenpHas MPOYHOCTb.

16

20




Jnarpamma coCTOSIHUSI CUCTEMBI
(OKETIE30-1IEMEHTHUTY

DJIeMEeHTHI TEOPUH CILJIABOB.
OcHosBHble ToHATHS. Da3el 1
CTPYKTYPBI B METAIINYECKUX
crutaBax. JlnarpaMmel cOCTOSTHUS
JIBOWHBIX cucTeM. OCHOBHBIE THITBI.
[Tpaswito a3 u orpeskos. CBs3b
JMarpaMM COCTOSTHUS CO CBOMCTBaMHU
CIUTaBOB.

YKene3oyrinepoaucTeie CIIaBHL.
Jlnarpamma COCTOSIHUS KeJe30-
yriiepoa. KommoHeHTsI, da3bl u
CTPYKTYPHBIE COCTABJISIOLIHE
CHUCTEMBI XKeJle30-yriepoa. BiusHue
yIJIEpO/a U MOCTOSHHBIX MPUMECcei
Ha CTPYKTypy U CBOICTBa CTaleil.
Jlerupytommue 351eMEeHTHI 1 UX
BJIMSIHUE Ha NOJIUMOpPQHBIE
MIpeBpAaILEeHN B XKeJie3e, Ha CBOHCTBA
(deppuTa M ayCTCHHUTA, Ha
00pa3zoBaHue M COCTaB KapOUIHON
¢a3bl, Ha TemniepaTypy HazoBbIx
MIPEeBpAILEHHUI U COCTaB TO4YeK E u S
JIMarpaMMel KeJle30-yTiIepo.
CTpyKTypHBI€ KJIACChI JIETUPOBAHHBIX
crajen

16

16

Teopus u npakTuka Mpoueccos
YIPOYHEHHSI CIIABOB TEPMHUYECKOM,
TEPMOMEXAHUYECKOW, XUMUKO-
TepMHUUYECKOi 00paboTKOM,
Je(OpMHUPOBAHUEM (HAKIICTIOM)

Tepmuyeckass o0OpaboTka  cTajeu.
Knaccudukanus u XapakTeprcTHKA
OCHOBHBIX BUJIOB TepMH’-IeCKOﬁ
o0pabotku. Tepmudeckass oOpaboTka
KEJIE30yTIICPOIUCTHIX CILJIaBOB.
IIpeBpaiieHust mpy HarpeBe CTajei.
Uzorepmuueckoe MpeBpalieHe
MEPEOXIAKIACHHOTO ayCTCHUTA.
IlepnuTtHOE MpeBpalieHue.
OCOOEHHOCTH ~ MapTEHCUTHOTO |
OCHUTHOTO MIpeBpaIEeHUH.
OcoGeHHoCTH IpeBpaleHUs
ayCTeHUTa npu HENPEPBIBHOM
oXJIaXIeHuu. BiusHue yriepopa u
JIETUPYIOIINX 3JEMEHTOB Ha pacmaj
NIepeOXIIaXKIEHHOTO ayCTCHUTA.
[peppamenus pu OTITyCKE
3aKaJieHHOH ctanu. CTapeHue cTajiei.
TexHomorust TepMUYECKOi 00pabOTKU
craiei. OCHOBHEIE BHIBI
TEPMHYCCKOH  OOpabOTKH  CTajIH.
Orxur | u |l poma W uX
Pa3HOBHUIHOCTH.  3aKajka  CTaJIH.
3aKaluBaeMOCTh U NPOKAJIMBAEMOCTh
crani. CrocoObl 3aKkalkd MW UX
IIPUMEHEHHUE. Otnyck CTaJIu.
Knaccudukamuss w  mpUMEHEHHE
Ppa3sHOBHIHOCTEH OTIIyCKa.
TepMmoMexaHnueckass 00padoTKa.
IToBepxHOCTHOE YIIPOYHEHHUE
METAJJIOB U CIUIaBOB. [ToBepxHOCTHAs
3akanka  crand.  MHAyKUuOHHAs,
JazepHas, AIIEKTPOHHOITyYeBast,
IUIa3MEHHAasi W ra3oruia3MeHHast
3aKaJka.

XUMHKO-TEpMHUYECKas obpaboTka
craneil. @Du3znyeckue OCHOBBI U
Pa3HOBHIHOCTH. Iemenranys,

16

16




a30TUPOBAHUE, HUTPOLCMCHTALIUA U
[UAaHUPOBAHUE. Huddysuonnoe
HaCBIIIEHHUE.

IToBEpXHOCTHOE YIPOYHEHHE
HAKJIETIOM.

5 |KOHCTpYKIIMOHHBIE MATEPHAIIBI Knaccudukarnus u MapKupoBKa
craneil. KoHCTpyKIIMOHHBIE CTaH.
TpeboBanus, MpeabIBISICMBIC K
KOHCTPYKIIMOHHBIM CTAJISIM.
Yraepoaucteie 1
HU3KOJIETHPOBAaHHBIE
KOHCTPYKIIMOHHBIE CTAJH [T
MAaIIMHOCTPOCHHS U CTPOUTENBCTBA.
TemnnocToiikue cTanu.
Knaccudukaius u MapKupoBKa
qyryHOB. CTpyKTYypa, ClIocOObI - - 16 16
MTOJTyYCHHS U 00JIACTH IPUMCHEHUSI.
AnmoMUHUAN 51 €ro CILJIABBHI.
Hedbopmupyembie u JTUTEeHbIE
crmiaBel.  MapkupoBka.  CBOMCTBA.
O06nacT IpUMEHEHUSI.

Menp 1 MenHbIe CIUIaBbl. JlaTyHu,
OpOH3bI, MEHO-HUKEJIEBBIE CIUIABHI.
MapkupoBKa, COCTaB, CTPYKTYPa,
CBOICTBa M 007aCTH IPUMEHEHUS
Pa3IMYHBIX TPYII MEIHBIX CILIaBOB.

6 |Tepmuueckas peska. OOmwme cBeieHs O Pe3Ke METAIIIOB.
C060pouHO-CBapOYHbIE OCHOBHBIE BUJIBI PE3KH.

pa6OTbl npu n3rotosieHnn |OCHOBHBIE THUITBI METATTHYECKUX
METaJUIOKOHCTPYKLIU B 3aBOJCKUX|CTPOUTENbHBIX KOHCTPYKIIMM.
YCIIOBUSIX, TPH MOHTaXKE WzroToBneHue TUCTOBBIX, TPYOHBIX U
peleTyaTsIX KOHCTPYKLHUH B
3aBOJCKHX YCIIOBHSIX.
Knaccudpukarus TPyOOIIPOBOIOB.
CBapka TpU H3TOTOBIICHUU TpYO. - - 16 16
WsroroBnenne TpyOHBIX Y37IOB U
MOHT@XHBIX  3aroToBok.  Capka
TpyOOTPOBOIOB TIPU MOHTAXKE.
TexHuka 0GE30MaCHOCTH M IOXKapHast
0€30MacHOCTh IPU  MPOU3BOJICTBE
CBapOYHbIX paboT B  TOPOICKHX
YCIOBUSIX M Ha  CTPOMTENHHO-
MOHTaKHOM IUIOLIAJIKE.

HUroro 4 4 96 104

5.2 Tlepeyensn 1a00PaTOPHBIX PadOT

1. WcrmbITanust Ha CTATHYECKOE PACTSIKEHUE.

2. VcmprTanus Ha yIapHYIO BSI3KOCTb.

3. Kmaccudukaruys 1 MapKupoBKa CTaJIeH.

4. Knaccudukaius 1 MAapKUPOBKA YyTYHOB.

5. Knaccudukaius 1 MapkUpOBKa IBETHBIX METAJJIOB U CILJIABOB.
6. Tepmuueckast 00pabOTKa YriIepOIUCTHIX CTAJICH.

6. MIPUMEPHASI TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBercTBMM ¢ y4YeOHBIM IIJJAHOM OCBOCHHE JUCHUIUIMHBI HE
peaycMaTPUBAET BBIMOJHEHHE KYypCOBOTO IPOeKTa (padoThl) MM KOHTPOJbHOU
paboTHI.




7. OHEHOYHBIE MATEPHUAJIbBI UISA ITPOBEJIEHUSA
MNPOMEXKYTOUHOM ATTECTALIUU OBYYAIOIIUXCS IO

JTACHUTIINHE

7.1. Onucanue nmokazarejied 1 KpUTEPHEB OLEHMBAHUS KOMIEeTEeHUUMH
Ha Pa3JIMYHBIX ITanax ux (opMHUPOBAHUSA, ONIMCAHME IIKAJ OLCHUBAHUS

7.1.1 Dran Tekymero KOHTPOJIst
Pe3ynpraThl TEKyIIETO KOHTPOJISI 3HAHUM M MEXKCECCHMOHHOW aTTeCTalluu
OLIEHUBAIOTCS 110 CIEAYIOLIEH CUCTEME:

«aTTECTOBAH»,
«HEC aTTCCTOBAH».
Komme- PesynbTaThl 00yueHHs, XapaKTepusylouue Kpurtepun
TEHINA ycq)O]JMl/lpoB);HHOCT’L K(I))MneTle)ﬂu)r:mlu OII(IE)HI/IB?II)HI/IH ATTecToBan He aTrecroBan
OIIK-8  |3nath cTpoeHMe U cBOiicTBa MeTauioB M |Tect Brinonnenue pador B| Hesbinonnenne
CIUIaBOB, TEXHOJOTHUECKUE TPUEMBI 11 CPOK, pabor B cpoK,
CTPOUTENBHOIO IPOU3BOJCTBA, YUUTHIBAS IIPEeIyCMOTPEHHBIN B | IpEAyCMOTPEHHBII
TpeboBaHus 0€30MIaCHOCTH, IIPUMEHSIS paboumx mporpammax B paboumnx
HOBBIE M CYHIECTBYIOIIUE TEXHOJIOTUI IporpaMMax
YMeTh MpaBWIILHO BBHIOpATh MaTepuansl  |Pemenue Brmmonnenue pador B| Hesbimonnenne
JUISl CBAPHBIX CTPOUTEIBHBIX CTaHJAPTHBIX CPOK, paboT B CpOK,
KOHCTPYKIHUH € y4€TOM X (PU3HKO- MIPAKTHYECKUX IIPEyCMOTPEHHBIN B | IPEAYyCMOTPEHHBII
MEXaHUYECKUX U TEXHOIOTHYECKHX 3a1a4 paboumx mporpammax B paboumnx
CBOMCTB, YCJIOBUHM HKCILTyaTaIlUu; porpaMmmax
BiageTs MeTogMKaMHU UCCIIEI0OBAHUS Pemenune Brimostenue pabot B| HeBbimosmHeHHE
METAJUINYECKUX M HEMETAININIECKUX IIPUKIIAJHBIX CPOK, paboT B CpOK,
MaTepHaJlOB yYUTBIBAS KOJOTMYECKYIO [3a1a4 B IIPEyCMOTPEHHBIN B | TIPEAYCMOTPEHHBII
0e301acHOCTb KOHKPETHOMH paboumx mporpammax B pabouux
IIPEAMETHOM IporpaMmax
obJsiactu

7.1.2 ITan NpoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI

PesynbTarsl

IPOMEXKYTOUYHOIO KOHTPOJIE 3HAHUM OIIEHUBAIOTCA B 5

ceMecTpe i1 O4YHOM ¢dopmbl OOydeHHUs, 5 ceMecTpe I 3a09HOM (POPMBI
00y4YeHHsI 10 IBYXOaIbHOM CUCTEME:

«3aYTCHO»
«HE 3a4YTCHO»
Komme- PesynbTaThl 00yuenns, XapaKTepusyloume Kpurepuu
TeHIHNA yC(l)Ole/lpOB);HHOCT’}, K(l))Ml]eT[e)Hll)ljll/lm OHBHHBEHI/IH 3aureno He 3aureno
OIIK-8 3HaTh CTpOEHUE U cBoWcTBa MeTaisioB U | Tect Brinonnenue tecra Brinonnenue
CIUIABOB, TEXHOJIOTHYCCKHE TTPHUEMBI JIJIS Ha 70-100% menee 70%
CTPOHTENHHOTO ITPOU3BOJICTBA, YIUTHIBAS
TpeOOBaHUs OE30ITACHOCTH, TPUMEHSISI
HOBBIE M CYIIECTBYIOIINE TEXHOJIOTHI
YMeTh paBUIIBHO BEIOpATh MaTepuainsl  |Pemenne IIponemoHcTprpoBaH |3a7auu HE PEIICHBI
JUTSL CBAPHBIX CTPOUTEIBHBIX CTaHJAPTHBIX BEPHBIHN X0 peIICHHS
KOHCTPYKIHUH C yU9eTOM HX (H3HKO- MIPAKTHYECKUX B OOJBIIMHCTBE 33124
MEXaHUYECKUX U TEXHOJIOTUICCKUX 3a1a4
CBONCTB, YCIIOBUM DKCILUTyaTaluy,
Biagers MeTOIMKaMU UCCIIE0BAHUS Pewenue IIponeMoHcTpUpOBaH |3a1auu HE PEIICHBI
METaJNTNYECKUX U HEMETAJUTMUECKUX TPUKIIATHBIX BEPHBIH X0 peIICHHS
MaTepHalioB YUUTHIBAsl KOJIOTHMUECKYIO [3a7a4 B B OOJIBIIMHCTBE 3a/1a4
6e30macHOCTb KOHKpPETHOU
MPEeAMETHOM
obnacti
7.2 IlpumepHblii mepeYyeHb OIEHOYHBIX CpPeACTB  (TUNOBBIE




KOHTPOJIbHbIE 3a/IaHWsl WM WHbIE MATepHaJibl, HeOOX0AMMbIe JJf OIEeHKHU
3HAHUI, YME€HHUI, HABBIKOB U (MJIM) ONBITA AeSAITEJIbHOCTH)

7.2.1 IlpuMepHblii mNepeyeHb 3aJaHUii I MOATOTOBKH K
TeCTUPOBAHUIO

7.2.1 IlpuMepHblii mNepeyeHb 3aJaHUii I NOATOTOBKH K
TeCTUPOBAHUIO

(munumym 10 sonpocos 0nsa mecmuposarus ¢ sapuaHmamis Omeemos)
1.7KeJj1e30 4 ero cruIaBbI MPHHAJIEKAT K CJIEAYIOLIEH rpynne MeTalIoB:
a) K TYTOIIJIaBKHM;
0) K YEepHBIM;
B) K JJMaMarHeTHKaM.
2.0auH 13 NpUBeAeHHBIX HUKE CIINIABOB OTHOCUTCS K YePHBIM:
a) JaTyHb;
6) KOPPO3UOHHO-CTOMKAS CTaIb;
B) IypaJIOMHH.
3. OaHMM U3 NPU3HAKOB METAJUINYECKOH CBSI3U SABJISIETCS:
a) CKOMIIEHCUPOBaHHOCTh COOCTBEHHBIX MOMEHTOB 3JIEKTPOHOB;
0) oOpa3zoBaHre KPUCTAUTHYECKOMN PEIICTKHY;
B) 0000IIECTBIICHNE BAJICHTHBIX JICKTPOHOB B 00bEME BCETO TelIa.
4. JjeMeHTapHasi KPUCTAINYeCKas sTUeiKa 3To:
a) TUI KPUCTAIUTMYECKON PEIISTKH, XapaKTePHbIH JJIsl JAHHOT'O XMMHUYECKOT0 JIEMEHTa;
0) KpucTayTu4eckas siaerka, conepikamnias OJauH aToM;
B) MUHUMAIIbHBIIH 00beM, KOTOPBII XapaKTepru3yeT 0COOCHHOCTH CTPOCHHS JaHHOTO THIA KPUCTAILIA.
5. Auu3orponueii 00J1a1a10T:
a) MOHOKPHCTAJJIBI;
0) BemecTBa, obsanatoIre NoMUMopdUIMOM;
B) NEPEOXJIKACHHbIE )KUAKOCTH.
6. SIBnenme, 3aKiIoyalomeecsi B HEOJHOPOAHOCTH  CBOWCTB  MaTepuaja B Pa3iIn4YHBIX
KpUCTALIOrpaduuecKUX HANPABJIEHUIX, HA3bIBAETCH:
a) M30TPOITHOCTb;
0) aHU30TPOITHS;
B) MOJIUMOPHU3M.
7. JedexT, BLI3BAaHHBI OTCYTCTBHEM aTOMa B y3Jie KPUCTAJIMYECKOI pelleTKH, HA3bIBAeTCsl:
a) TUCIIOKAIINS;
6) mopa;
B) BaKaHCHS.
8. ledeKTbI, K KOTOPHIM OTHOCSITCSI BAKAHCHH, ATOMBI 3aMeIlleHUsI 1 ATOMbI BHE/IPEHUsI, HA3bIBAIOTCH:
a) TOYEYHBIMU;
0) JIMHEHHBIMH;
B) OBEPXHOCTHBIMH.
9. JleheKThI, KOTOPBIE MAJIbI B IBYX HANIPABJIEHHUSX, 2 B TPETheM MOI'YT POCTHPATHCS Yepe3 BeCh KPUCTAJLI,
HA3bIBAKOTCS:
a) MEKY3€JIbHBIC ATOMBI;
0) MOBEPXHOCTHBIE Te(HEKTHI;
B) JWCIIOKAITUH.
10. Tlepexox MeTaJllIa U3 KUAKOTO COCTOSIHUS B TBEP0€ HA3bIBAETCSI:
a) KpUcCTalIn3aluen;
0) 3aKanKoii;
B) IUIaBJICHHEM.

7.2.2 TlpuMepHblili mepeyeHb 3aJaHMil JIA pelleHUs] CTAHJAAPTHBIX
3a1a4

(munumym 10 sonpocoe 011 mecmuposarusi ¢ apuaHmam Omeemos)
1.0cHoBHBIE MapaMeTPBI Pe;KAMA MPoIecca TEPMUYECKO 00padoTKu:
a) TemIeparypa 1 Bpems;
0) Temmeparypa;
B) BpeMsi;
') CKOPOCTb HarpeBa, TEMIIEpaTypa, BpeMs, CKOPOCTb OXJIKICHUS.
2. CTpyKTYpBI H30TEPMHYECKOI0 Pacnaga ayCcTeHuTa.



a) MePJIUT, COPOUT, TPOOCTHT, OCHHHMT;

0) dbepput, ayCTCHUT, ICMCHTUT;

B) COPOUT OTIYCKa, TPOOCTHUT OTITyCKa.

3. Tepmuueckasi 00padoTKa, MPUBOAAIIAS METAJIJI B PABHOBECHOE COCTOSIHIE HA3BIBAETCS:
a) OTKWT;

0) 3aKaJka;

B) OTITYCK.

4. Tepmuueckasi 00padoTKa, PUKCHUPYIOLIAs ¢ MTOMOLILIO BHICOKOI CKOPOCTH OXJIa:KIeHMSI HEYCTOIHYMBOe
(BBICOKOTEMIIEPATYPHOE) COCTOSIHUE CIJIABA HA3BIBAETCH:

a) OTXKWT;

0) 3akanka;

B) OTILYCK.

5.Bua TepMuyeckoii 00padoTKH, 1eJIbI0 KOTOPOTo sIBJsieTcs (puKcanus Npu HAU3KOI TeMIepaType
HEPABHOBECHOTO COCTOSIHHUS:

a) OTXKUT;

0) 3aKaJka;

B) OTITYCK.

6. Bua TepMuueckoii 00padoTKH ¢ HATPEBOM HHMKe KPUTHYECKHX TeMIepaTyp, BeAylIHii K pacnaay
HEPaBHOBECHBIX 3aKAJOYHBIX CTPYKTYP:

a) OTXKWT;

0) 3akanka;

B) OTILYCK.

7.Pa3HOBHIHOCTH OT/KUTA C YCKOPEHHBIM OXJIa;KIeHHEM Ha BO3IyXe:

a) HOpMaJlu3allus;

0) 3aKanka;

B) OTITYCK.

8.Tepmuueckasi 00padOTKa, MPH KOTOPOH BOSHUKAIOT 3€PHUCTHIE CTPYKTYPHI.

a) I30TepMHUYECKAs 3aKaIKa;

0) MOJTHBIN OT)KHT;

B) CPEIHETEMITEPATyPHBIH 1 BEICOKOTEMIIEPATYPHBIHA OTITYCK.

9.HepaBHOBecHbBIi NepeHACHINIEHHbIH TBEP/Iblil PACTBOP BHeJPEHHUS B Q-KeJIe30:

a) MapTEHCHUT;

0) mepJuT;

B) AyCTEHUT.

10.Kpucraummyeckasi penierka MapTeHCHTA.

a) kyOndeckas;

6) I'T1Y;

B) TeTparoHaJIbHA;

r) ['IK.

7.2.3 TlpumepHblii mNepeyeHb 3aJaHUH Uil pelIeHUs] NMPHUKJIATHBIX
3ajga4

(Jl/luHuMyM 10 e80Npocos ons mecmupoearusl ¢ eapuaHmamul omeemoe)
1. Kuaaccuduxanus crajieid mo Ha3HAYEHUIO.
a) OOBIKHOBEHHOT'O Ka4eCTBa, KAYECTBEHHBIE, BRICOKOKAaUECTBEHHBIE 1 0COOOBBICOKOKAUECTBEHHBIE;
0) KOHCTPYKIOHHBIE, HHCTPYMEHTAJIbHBIE, CIICHUAIbHOTO Ha3HAYEHHS;
B) CIIOKOMHBIE, OJTYCIIOKOHHbIE, KUITSIINE
T') HU3KO-, CpPeIHE- U BEICOKOYTIICPOIUCTEIC
Il) TOABTEKTOMAHEIE, IBTEKTOUIHBIC, 3a9BTEKTOUTHBIC
€) YTIePOaUCThIC U JISTHPOBAaHHBIE
2. Knaccudpukauus crajeii no XuMu4ecKoMy coOCTaBy.
a) 0OBIKHOBEHHOT'O Ka4eCTBa, KAUYeCTBEHHBIE, BRICOKOKAYECTBEHHBIE M 0COOOBBICOKOKAYECTBEHHEIE;
0) KOHCTPYKLIMOHHBIE, HHCTPYMEHTAIbHBIC, CIICIIHAIFHOTO Ha3HAYCHHUS;
B) CIIOKOWHBIE, ITOJTyCIIOKOWHBIE, KUTISIIUE
I') HU3KO-, CPe/IHE- U BBICOKOYTJIEPOAUCTHIE
JI) JOOBTCKTOUIHBIC, O9BTCKTOUJHBIC, 3a3BTCKTOUHBIC
€) YyIJIEpOHCThIE U JIETUPOBAHHBIE.
3. Knaccupukamus crajeii mo CTpykrype.
a) OOBIKHOBEHHOT'O Ka4eCTBa, KAYECTBEHHBIE, BRICOKOKAaUECTBEHHBIE 1 0COOOBBICOKOKAUECTBEHHBIE;
0) KOHCTPYKIMOHHBIC, HHCTPYMEHTAIIbHBIC, CIICIIHAIFHOTO Ha3HAYCHHUS,
B) CIIOKOMHBIE, MTOJTyCIIOKOWHBIC, KHTISIINE



I') HU3KO-, CPEJIHE- U BBICOKOYTJIEPOIUCTHIE
1) TO3BTEKTOMHBIE, 3BTCKTOHHBIE, 3a39BTEKTOH THbIC
€) YIJIEpOVCTHIE U JIETUPOBAHHbIE

4. Kaaccudukanus crajeii mo kauecTny.
a) 0OBIKHOBEHHOT'O Ka4eCTBa, KAUeCTBEHHBIE, BRICOKOKAYECTBEHHBIE U 0COOOBBICOKOKAYECTBEHHEIE;
0) KOHCTPYKIMOHHBIC, HHCTPYMEHTAIIbHBIC, CIICIIUAIFHOTO Ha3HAYCHHUS,
B) CIIOKOMHBIE, MTOJTyCIIOKOWHBIC, KHTISIINE
T') HU3KO-, CpPeIHE- U BEICOKOYTIICPOIUCTEIC
Il) TOABTEKTOMAHBIE, YBTEKTOHIHBIE, 3a9BTEKTONTHBIE
€) YTIePOIUCTHIC U JISTUPOBAHHBIE

5. Knaccupukauus crajeii cTaam 1o creneHu pacKucjIeHns.
a) OOBIKHOBEHHOT'O Ka4€CTBa, KAYECTBEHHbBIE, BRLICOKOKAUECTBEHHBIE 1 0COOOBBICOKOKAUECTBEHHBIE;
0) KOHCTPYKIIMOHHBIC, HHCTPYMEHTAIIbHBIC, CIICIIUAIFHOTO HA3HAUCHHUS,
B) CIIOKOWHBIE, ITOJTyCIIOKOWHBIC, KUTISIIIUE
T') HU3KO-, Cpe/IHE- ¥ BBICOKOYTJIEPOANCTHIE
Il) TOABTEKTOUAHEIE, IBTEKTOUIHBIC, 3a9BTEKTOUTHBIC
€) YTIePOaUCThIE U JISTHPOBAaHHBIE

6. MapkupoBKa yrjepoaucTbIX cTajeii 00bIKHOBEHHOI0 KayecTBa.
a) Cr;
0) OykBoil Y u nqBy3HauHOH PO mocie;
B) OykBamu DIl B KOHIIE MapKu

7. KaudecTBo cTajeii 3aBHCHT OT |[...].
a) cojiepKaHus yriieposa;
0) comepikaHUs JETUPYIOIIUX SJIEMEHTOB;
B) coJiep)kaHus cepbl U Gocdopa.

8. BykBsl CT B 0003HaUeHHH MApPKH cTajeil 0003Ha4amwoT [...].
a) cTaJlb KAYeCTBCHHAS;
0) cTaiabh OOBIKHOBEHHOTO Ka4eCTBa;
B) CTaJhb HHCTPYMEHTAJIbHAS

9. BykBbI KII, IIC ¥ €I B MapKax cTaJjieil 0003HA4aIoT |[...].
a) XUMHUYECKHI COCTaB;
0) cTeneHb pacKUCICHHUS;
B) Ka4eCTBO

10 Kpwurepnii 1151 pa3aeneHus crajieil no Ka4ecTny.

a) CTENeHb PACKUCIICHUS CTAJIH;
0) CTereHb JISTUPOBaHUS CTAIIH;
B) cojiep>KaHHe B cTalli cephl U ocopa;
T) COJICP)KAHKE B CTATH HEMETALTHYCCKIX BKIFOUCHUH

7.2.4 TlpumepHBbIii IepevyeHb BONMPOCOB /IJIsl MOATOTOBKH K 3a4eTy
1. ATOMHO-KPUCTAJUIMYECKOE CTPOCHHE METAJIOB U CILJIABOB.
. TUIIBI MEXaTOMHBIX CBA3EH.
. Kpucramnmmyeckoe ctpoenne MeTaymuioB. THITEI KPUCTALIHYECKHX PEIIETOK.
. HedeKThl KpUCTaNINIEeCKOH PEIIeTKH.
. Biiusiane nedekToB KpHUCTAUIOB HA CBOMCTBA METAIIIOB.
. O6mue 3aKOHOMEPHOCTH U Pa3HOBUAHOCTH IIPOLIECCOB KPUCTAIUTM3AIINH.
. Hecamomnpou3sBosbHas kpuctaumsanus. MoauduiupoBaHue.
. ®opma kpuctamioB. CTpoeHHEe METAITMYECKOTO CITUTKA.
9. BropuuHasi KpucTaJlIu3aIusl.
10. ®a3bl ¥ CTPYKTYPHI B METALTHYECKUX CIIIaBaXx.
11. CpolicTBa METAJIOB U CILIABOB.
12. ledopMarivist 1 HanpsDKSHHUS B METaJlIax.
13. MI3MeHeHune CTPYKTYpHI U CBOIMCTB METAIJIOB MM MiacTudeckor aeopmannu. Haxern.
14. BnusHue HarpeBa Ha CTPYKTYpy M CBOMCTBa JehOpMHUpPOBAHHOTO Metauia. [loHsTHe
PEKPHCTAILTU3AIUH.
15. Pa3pymieHue MeTasioB.
16. MexaHnuecKue CBONCTBA, ONPEACIIsiEMbIC TIPY CTATUYCCKUX UCTIHITAHHSX.
17. MexaHn4YeCKre CBONCTBA, ONpeeieMble IPU AHHAMUYECKIX UCTIHITAHUSX.
18. Mexanndeckre CBOWCTBA MIPH TIEPEMEHHBIX (IIMKIIMIECKUX ) Harpy3Kax.
19. MeTos1 onpeieIeHIs TBEPIOCTH U 00JIACTH UX IPUMEHEHUSI.
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20. KommoneHTsl. Da3bl U CTPYKTYPHBIE COCTABISIONINE CUCTEMBI KEJE30 - yriaepo (LIeMEHTHUT).

21. JlmarpamMma COCTOSIHHSA Kene30 - yriepon (memeHtuT). [lpeBpaiieHuss B JKene30yTIepOaUCTHIX
CIUIaBaX MPU HarpeBe U OXJIAKICHUH.

22. BausiHue yriepojia ¥ MOCTOSHHBIX IIPUMEce Ha CTPYKTYpPY M CBOMCTBA CTaleH.

23. Jlerupyroumue 31eMEHTHI B CTAIH U UX BIHUSHUE Ha CBOMCTBA.

24, Knaccudukamus u BUAB TEPMHIECKOH 00pabOTKH.

25. IlpeBpamenust npu HarpeBe craieil. ObpazoBanue aycTeHuTa. POCT 3epHa aycTeHHWTa MPH HATrpeBe.
JledexThI CTPYKTYpHI CTalleli Mpu HarpeBe (TIeperpeBs, Mepexor).

26. IlpeBpalnieHus MNepeoOXJakXJACHHOTO aycTeHuTa. lIpeBpallieHus aycTeHUTa IMpU HENPEPHIBHOM
OXJaXACHUU. BiusHue yriepoaa 1 JeTupyIOLINX 3JIEMEHTOB Ha pacia/ MepeoxXIaXAeHHOT0 ayCTeHUTa.
27. OCHOBBI TEOpUH OTIIyCKa CTalei.

28. CtapeHnue cranu.

29. Orxwr | m 1l pona.

30. 3akanka cranu. CriocoObI 3aKaJKy.

31.0Tnyck cranu.

32. TepmoMexaHu4deckas oopadboTKa.

33. TloBepXHOCTHOE YIPOYHEHHE XHMHKO-TCPMUYECKOH 00paboTkoi. OOmas XapakTepuCTHKA
MPOIECCOB XMMUKO-TEPMHUICCKOI 00pa0OTKU CTaIH.

34. [1oBepXHOCTHOE YIPOUHEHHUE CTATIH HAKIECTIOM.

7.2.5 TlpumepHblii mepeyeHb 3aJaHUH /JIsl pelleHUs] NMPUKIATHBIX
3ajga4

He npenycMoTpeHO y4eOHBIM TUIAHOM

7.2.6. MeToauka BBICTABJIEHUS] OIEHKH TIPU  NPOBeAeHUU
NMPOMEKYTOUYHOI aTTecTalNu

3auem nposooumcs no mecm-ounemam, Kaxicovlil U3 KOMopvix COOepHCUM
10 sonpocosé u 3adauy. Kaogwcovlli npasuivhblii omeem HA BONPOC 6 mecme
oyenusaemcs 1 oamniom, 3aoaua oyenusaemcs ¢ 10 6annos (5 dannos eepnoe
pewienue u S5 6annos 3a eepHvili omeem). MakcumanbHoe KOIUYecmeo HAOPAHHbIX
oannos — 20.

1. Oyenxa «Hezaumeno» cmagumcs 8 ciyyae, eciu CmyOeHm HaOpal menee
10 6annos.

2. Oyenka «3aumeno» cmasumcs 8 ciyyae, eciu cmyoenm naopan om 10 do
20 6annos

7.2.7 I1acnopT OllEHOYHBIX MATEPHAJIOB

Kon
Koutponupyemsbie pa3aensl (TEMbI) . HaumenoBanue
Ne n/mt KOHTPOJIHPYEMOn
JUCIUTUTAHBI OLIEHOYHOT'O Cpe/ICTBa
KOMIICTCHITHH

1 ATtomHO-KpucTamuueckoe crpoeane u - [OITK-8 Tecr, 3ammura

KPUCTAJUTH3aIIsI METAJIJIOB M CIIJIABOB 71a00paTOPHBIX pabOT
2 Hedopmaruu, paspyiieHue u OIlK-8 Tecr, 3amuTa

MEXaHUYECKHE CBOMCTBA MaTEPHAIIOB 71a060paTOPHBIX PabOT
3 Jlnarpamma cOCTOSIHHSI CHCTEMBI OIIK-8 Tecr, 3amuTa

<OKEJI€30-1IEMEHTHUT 71a060paTOPHBIX PabOT
4 Teopust u MpakTHKa MPOIIECCOB OIIK-8 Tecr, 3amuTa

YIPOYHEHUS CIIJIABOB TEPMUYECKOM, 1abopaTopHBIX paboT

TEPMOMEXaHUYECKOM, XUMHUKO-

TEPMHUECKON 00pabOTKOIH,

nedhopMUpOBaHHEM (HAKJICTIOM)
B KoHcTpyKIIMOHHBIE MaTepUaIbl OI1K-8 Tecrt, 3ammra




71a00pPaTOPHBIX PabOT

6 Tepmudeckas peska. OIIK-8 Tecr, 3amuTa

C060pouHO-CBapOYHbIC J1a6OPaTOPHBIX PabOT
paboThI upu H3TOTOBJICHUH

METAJUIOKOHCTPYKIIMA B 3aBOJCKUX YCIOBHUSX,
IPH MOHTAXE.

7.3. MerToguyeckue MaTepuajbl, ONpeaessiiONIie MPoOUEeAyPbI
OlleHUBAHUSA 3HAHUI, YMEHM i, HABBIKOB M (WJIN) ONbITA JeSITEJIbHOCTH

TecTupoBaHue OCYIIECTBIISIETCS, JUOO TP TIOMOIIM KOMITBIOTEPHOU
CHUCTEeMBl TECTHPOBAHMS, JIMOO C HCIOJIB30BAaHHWEM BBIJIAHHBIX TECT-3aJaHUN Ha
OymaxkHoMm HocuTene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBIISIETCS
MPOBEpPKa TECTa HK3aMEHATOPOM M BBICTABJISETCS OIICHKA COTJIACHO METOJMKHU
BBICTABJICHUS OIICHKHU MPU MPOBEJICHUHU TPOMEKYTOUYHOM aTTECTAILINH.

Pemiennie craHmapTHBIX 3a7a4  OCYIISCTBIACTCH, JIMOO TP ITOMOIIH
KOMIIBIOTEPHOM CHCTEMBI TECTUPOBaHHS, JHOO C HCMOJIB30BAaHWEM BBIJIAHHBIX
3ajjady Ha OyMaxkHOM Hocutene. Bpems pemenus 3agau 30 mmH. 3aTeMm
OCYIIIECTBIISIETCS TPOBEpPKa pEIICHWs 3ajad HSK3aMEHAaTOPOM U BBICTABIISICTCS
OIIEHKA, COrJacHO METOJAWKHA BBICTABICHUS OIGHKH TpPH  IPOBEACHUH
MPOMEKYTOUYHON aTTECTallUH.

Pemiennie mnpUKIAAHBIX 3a7ad4  OCYIIECTBISETCA, JIMOO TMpPHU TOMOIIH
KOMITBIOTEPHOW CHUCTEMBbI TECTUPOBAHMS, JUOO C HCIIOJIb30BaHUEM BBIIAHHBIX
3aa4 Ha OymakHoM Hocurtene. Bpems pemenus 3amad 30 muH. 3arem
OCYIIIECTBIISIETCS TPOBEpPKa pEIICHUs 3a7ad DK3aMEHAaTOPOM U BBICTABIISICTCS
OIICHKA, COTJACHO METOJUKHA BBICTABJICHUS OIEHKH MpPU  MPOBEACHUU
IIPOMEKYTOYHOU aTTECTALINH.

8 YYEBHO METOAUYECKOE U HTHO®OPMALIMOHHOE
OBECIHHEYEHMUE IUCIIUIIJINHDBI)
8.1 Ilepeuenb y4yeOHOIl JUTEPATYpPbl, HEOOXOAUMOI ISl OCBOEHUS

AUCUMILTHHBI

1. Connues, Opuii [ToppupseBuy. Marepuanosenenue [TekcT]: yueOHUK: pek.
OUPO. - 4-¢ uzn., ucnp.- M.: Akagemus, 2011 (CaparoB: OAO «Capartos.
nosirpapxkoMounaty, 2011). —492 c.: un.

2. OpnoB, Anekcanap CemeHoBud. MarepuanioBejeHUE U TEXHOJOTHUS
MaTepuaoB: [TekcT | jab. mpakTHKyM: ydeOHoe mocobue; pek. BI'ACY/
Boponex. roc. apxuTeKTyp.- CTpPOWT. YH-T.- Bopomex: [6.um.], 2011
(Boponex: Otnen omeparuBHOU monurpaduu M3a-Ba ydeO. JUT. U y4eo.-
Metox. nocobuit BTACY, 2011). 95 sks.

3. benesutun B.A. KoHctpykumonnsie marepuainbl. CBOWCTBA W TEXHOJIOTUHU
MPOU3BOJCTBA [DJIEKTPOHHBIN pecypc]: cmpaBodHoe mnocobue/ beneButnH
B.A., CyBopoB A.B., AkcenoBa JI.H.— DnekTpoH. TEKCTOBbIE HaHHbIC.—
Yenssounck: YenstOMHCKUI rocyJapCTBEHHbINA MEarornueckuii yHUBEPCUTET,
2014.— 354 c.— Pexum gocryma: http://www.iprbookshop.ru/31912.— 5bC
«IPRbooks».

4. OpnoB, Anekcanap CemeHoBud. KOHCTpYKIIMOHHBIE METalbl U CILIABBHI.
TexHomorus: KOHCTPYKIIMOHHBIX MaTepHUaIoB: J1aOOPATOPHBIM MPAKTUKYM /




A.C. Opnos.- Boponex: Boponex. roc. apx.- crpout. yH-T, 9BC ACB,
2014.-87 c. — ISBN 988-5-89040-489-3. URL :http//iprbookshop.ru/30839.

5. Opnos, A.C. Texnonorus marepuasioB [Tekcr]: mab. mpaktukym / A.C.
Opnos, E.I'. Py6mioBa, A.C. Ilomepannes, BI'TY .- Boponex, 2017.

6. T'OCT 1SO3183-2012 TpyOsl cTtambHBIe I TPYyOOMPOBOIOB HEDTSIHONW U
ra30BOM MPOMBIIIICHHOCTH. OOIINE TEXHUYECKHUE YCITOBHS.

7. Opnos A.C., HukonaeB A.®., [Tomepannes A.C., I'puropam B.B. OcHoBHbIE
crocoObl CBapku W pe3ku MeTawioB. JlabGopatopuseiii mpaktukym. BI'TY.
2018. 400 >x3.

8.2 Ilepeyenbr WH(POPMANMOHHBLIX TEXHOJIOTHI, HMCIOJb3yeMbIX NPHU
OCYILIECTBJIECHUH 00pa30BaTeJLHOI0 Mpolecca MO0 JAUCIHHUIJINHE, BKJIKOYAS
nepeYeHb  JIMIEH3HOHHOIO0  NMPOrpaMMHOro  o0ecmedeHHs, PecypcoB
UH(POPMAIMOHHO-TEJIEKOMMYHMKALMOHHOU ceTH «HTEepHET», COBPEMEHHbIX
npo¢ecCHOHANbHBIX 023 JAHHBIX M1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. Onepamuonnas cucrema Windows.

2. TexcroBerit penaktop MS Word.

3. TI'paduuecknii penakrop MS Paint.

4. CpencrBa KOMIIBIOTEPHBIX TelekoMMyHuKanwmii: Internet Explorer, Google
Chrome.

5.  KommbroTepHas nporpaMMa KOHTPOJISI 3HAHUH B JIOKAJIbHOW CETH.

J1st caMmocTosTeNbHOM paboThl PEKOMEHIYETCSl MCTIONIb30BaTh HTEpHET-pecypehl:

- http://encycl.yandex.ru (QHIUKIONE NN U CIIOBApH);

- http://standard.gost.ru (Poccranmapr);

- http://www.fepo.ru (IToaroroBka k UHTEpHET-TECTHPOBAHHIO).

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANMASA IJIAA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOECCA

g mpoBeieHNs TEKIIMOHHBIX 3aHITUH UCTIONB3YETCS KOMIUIEKT MPe3eHTAINi U BUACOIPOEKTOP.
[Ipu npoBeneHnn 1a0OpPaTOPHBIX pPabOT HCHONB3yeTCs clieayioliee ydeOHo-TabopaTopHOe
obopymoBaHue:
- kpyru numdosansabie ['OCT 8212
- meun Turn CHOJI 1,6.2,5.1/9-U3
- neur CHOJI-25/12
- TBepaomepsl TK-2 u TIII
- MammHa paspeiBHas P-5
- KOIlep MasiTHUKOBBII
- MuKpockornsl MUM-7
- IITaHTeHLUUPKYIb
- CalOIpOeKTOp M HaOOp KOJOTpaMM
- TOCT [nis PYYHOH DIEKTPOAYTOBOM CBapku (CTOJN, BHITSKKA, WCTOYHUK TIHTaHUS,
TOKOMPOBOJSIIME MPOBOJA, IEKTPOJIOJCpIKATENb, LIIUTOK, MOJOTOK, 3yOWIIO, MeTaminuecKast
IIEeTKA)
- cBapouHslif TpakTop TC-17, cBapouHslii BeinmpsiMuteab BJIM-1202C
- cBapounslii momyaBTomar [1JI[-515-4K, uctounuk BJIY-506Y 3, GaJI;IOHBI C YIIIEKUCITBIM Ta30M
- yCTaHOBKa JUIs 0JHOCTOpOHHEH cBapku K-264, ycranoBka 1iis 1BycTopoHHe# cBapku MTP-1201
MOCT Ta30BOW CBAapKW (Ta30Bble OAaJUIOHBI, MOHIKAIOIIAE Ta30BbIE PENIyKTOPBI, HUIAHTH H
WH)KEKTOPHAS TOpeJika), MaKeT U CTEH]] 110 Ta30BOM CBapKe
MOCT ra30BON pe3Ku (Ta30Bble OANJIOHBI, MOHIDKAIOUINE Ta30BbIe PELyKTOPHI, IIJIAHTH, PE3aKH),
MakeT ¥ CTeHJ 10 ra30BOM pe3Ke.


http://encycl.yandex.ru/
http://standard.gost.ru/
http://www.fepo.ru/
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OCBOEHHIO JUCHUIIJIMHBI (MOAYJIS)

[To mucrununne «KOHCTPYKIIMOHHBIE METAJUIbI U CIIJIaBBI B CTPOUTEIHCTBEY
YUTAIOTCS JIEKLIWHU, TPOBOAATCS 1a00paTOpHbIE PaOOTHI.

OcHOBOM W3y4eHHS JUCIUIUIMHBI SIBISIIOTCS JIGKIIMH, Ha KOTOPBIX
u3naraTcs Hanbosee CylIeCTBeHHBIE U TPYAHbIE BOMPOCHI, a TAKXKE BOMPOCHI, HE
HaIlleIINe OTPaXKeHHsI B y4eOHOI TuTepatype.

JIaGopaTtopHbie paOOThl BBINOJIHAIOTCS Ha JabopaTOpHOM 00OPYIOBAaHUU B
COOTBETCTBUH C METOJMKAMM, IPUBEACHHBIMU B YKa3aHHUIX K BBIIIOJHEHHIO paloT.

By yueOHBIX 3aHATHIA

J1eaTenbHOCTh CTyIEHTa

Jlexnusa

Hammcanne ~— KOHCIIGKTAa  JICKITHH: KpaTkKo, CXEMaTU4HO,
MOCNe0BaTeIbHO (PUKCUPOBATH OCHOBHBIC MOJIOKEHUS, BBIBOJIBI,
bopMynUPOBKH, O00OOIIEHUS; TMOMEYaTh BaXXHBIE  MBICTH,
BBIJICJISITh KIIFOUEBBIE CIIOBA, TEPMHUHBI. [IpoBepka TEpMHUHOB,
MOHATHI C MOMOIIBIO SHUMKIONEAUN, CI0BAPEN, CTPABOYHUKOB C
BBHIMKICHIBAHWEM TOJIKOBaHUHN B TeTpajb. OO003HauUeHHE BOMPOCOB,
TEPMUHOB, MaTepHalia, KOTOPHIC BBI3BIBAIOT TPYIAHOCTH, TMOHUCK
OTBETOB B PEKOMEHAYEMOU nuTeparype. Ecinu camocToaTensHo He
yaaeTcst pazobparbcst B Marepuae, HE00XO0AMMO
chopMynHpoBaTh BOMPOC U 33JaTh MPEMOAaBaTeN0 Ha JICKIHH
WJIM Ha MPAKTUIECKOM 3aHITHH.

Jlaboparopnas pabota

JlabopatopHble pabOThl TMO3BOJISIIOT HAYYUTHCA TPUMEHSTH
TEOPETHUECKUE 3HAHUSA, MOJYYCHHBIC Ha JICKUUU TIPH PEUICHUU
KOHKPETHBIX 3a1ad. YToOwl Hamboyiee palMOHAIBLHO M TOJHO
HCIIOJIH30BaTh BCE BO3MOXKHOCTH JIAOOPATOPHBIX ISl TIOATOTOBKHU
K HHM HeoOXoauMo: cleAyeT pa3o0paTh JIEKIUI0 IO
COOTBETCTBYIOIIEH TeME, O3HAKOMUTCA C COOTBETCTBYIOLIUM
pazzenom yuyeOHHKa, MpopadoTaTh AOMOIHUTENBHYIO TUTEPATYPy
Y UCTOYHUKH, PEUIUTh 33Ja4l U BBITIOJHUTH JIPYTHe MUCHMEHHBIC
3aaHusl.

CamocrosiTenpHas padbora

CamocrosiTenbHass paboTa CTYIEHTOB CIIOCOOCTBYET TIiIyOOKOMY
YCBOCHUA y‘-I€6HOFO MaTepuaia n Pa3sBUTHIO HAaBBIKOB
camooOpaszoBanus. CaMocTosiTeIbHas paboTa MpearnoJiaraet
CJIEZYIOIIE COCTABIISIOINE:

- pabora ¢ TekcTaMu: y4YeOHMKaMH, CIpPaBOYHHUKAMH,
JOTIOTHUTEIIFHOU JINTEPATypOH, a TaKkKe MpopaboTKa KOHCTICKTOB
JICKITUH;

- pa60Ta HaJa TCMaMU OJI1 CaMOCTOATCIIbHOI'O U3YUYCHU A,

- yyacTMe B paboTe CTyJEHYECKHMX Hay4YHBIX KOH(EpeHIIHIA,
ONIUMITHAT;

- IOATOTOBKA K HpOMC)KYTOLIHOI\/’I aTTeCTalluu.

[Toaroroska k
MPOMEKYTOYHOM aTTeCTalN

['otoBuTHCA K  I[POMEXYTOYHOH aTrTecTaluu CIIeIyer
CHCTEMaTHYeCKH, B TEUYCHHE BCEro cemecTtpa. VHTEHCHBHas
MOATOTOBKA JIOJKHA HAYAThC HE TO3HEE, YEM 3a MECSI-TI0ATOpa
JIO TIPOMEKYTOYHOM arTecTanud. JJaHHbBIe Mepes] 3a4€TOM TP JTHS
s pekTHBHEE BCETO  MCIOJIB30BaTh I  IIOBTOPEHUS U
CHCTEMAaTH3aIlMi MaTepHaa.
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