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@oH/ OIEHOYHEIX CPeICTB pazpaboTaH Ha OCHOBE:!

—  @exnepanbHOTrO roCy1apcTBEHHOTO o0pazoBarensHOro cTaHjaapra CpegHero
npodeccuoHabHOrO 00pa30BaHMs, YTBepKAEHHOrO NpHKa3oM MuHHCTepcTBa 00pa3oBaHMs M HAyKH
Poccuiickoii  @enepanun  «14» nmexabps 2017 r. Ne 1216 mno cneumansnoctu [13.02.07
DnexmpocHabcenue;

- paboueit mporpammbl y4eOHOH jgucuMIUIMHBI «MarepuanoBejieHHe», YTBEPXKICHHOH

Ay OX 204 1.;

Paspaboruuk: npenonasarens ['ycensnukosa JI.H.

@DoHJ| OLIEHOYHBIX CPEACTB PacCMOTpEH W 0J00peH Ha 3ace/laHud HpeIMETHOH (LHUKIOBOIT)

komuccun Texnuyeckux oucyunaun (ITLK T/T) <<aw» DA 2024 r., mporokos Ne £

JI. H. I'ycenpHukoBa

Ipencenarens [TIK T/ ?1/
s

[



IHACITIOPT ®OHJA OINEHOYHBIX CPEACTB

B pesynbrare ocBoeHuss yueOHOM IUCHMIUIMHBI MaTepuaJjioBeJeHHe OOy4arouuics JIO0JDKEH

obnanate npexycMorperHbiMu @I'OC mo cnemmansHocT CITIO 13.02.07 Dnexmpocuabocenue 6a30BOM

IMOATOTOBKHK CJICAYIOIIMMU PE3YJIbTaTaMH O6y‘-I€HI/I$II SHAaHUSAMHU, YMCHHAMHU, KOTOPLIC (1)OpMI/Ipy10T

obmrue u mpodecCuoHATEHBIC KOMITCTESHITUH.

Kox
YMenust 3nanus
OK, IIK, JIP
OK 01 - OIpEAEATh CBOMCTBA | - BHJbI MEXaHUYECKOH, XMMHYECKOU
OK 02 KOHCTPYKIIMOHHBIX u CBIPBEBBIX | U TepMUYECKOH O0OpabOTKM METaIoB
MaTepuasos, MIPUMEHSIEMbIX B | U CIUIaBOB;
OK 03 MIPOU3BO/JICTBE, 1o MapKUpOBKE, | - BHJbI IPOKJIaI0YHBIX u
OK 04 BHEIIHEMY  BHIY, IPOMCXOKIECHHIO, | YIUIOTHUTEIHLHBIX MATEPHAIIOB;
OK 05 CBOMCTBaM, COCTaBy, HA3HAYEHUI0 U | - 3aKOHOMEPHOCTH MIPOLIECCOB
OK 06 Croco0y NpUrOTOBJICHHUS; KpUCTAJUTU3ALUU U
OK 07 - OMNpeAeNnsiTh TBEPIOCTh MATEPHAJIOB; CTPYKTypoOoOpa3oBaHUsI METAJIOB U
- OMNpEIeNsATh PeXUMBI OTXKHUTA, 3aKaJKU | CIUIABOB, 3aLIUTHI OT KOPPO3UH;
OK 08 U OTITyCKa CTaJlu; - KJaccU(UKaus, OCHOBHbIE BUJIbI,
OK09 - Tmoadupath KOHCTPYKIMOHHBIE | MapKHpPOBKa, 00JaCTh MPUMEHEHUS U
TIK 2.1 Marepuagbl MO HMX Ha3HAYEHUI0 U | BUJBI 00pabOTKM KOHCTPYKIIMOHHBIX
TIK 2.2 YCIOBUSIM IKCIUTyaTalllu; MaTepUajIoB, OCHOBHBIE CBEACHUS 00
- moxbuparh CHocoObl M PEXHMBI | UX  Ha3HAauY€HUM U CBOICTBaX,
1IK 2.3 00paboTku METaJIJIOB (IuThEM, | TPUHIIMIIBI ux BBIOOpA TUTST
IIK 2.4 JaBJEHUEM, CBapKOil, pe3aHHeM) s | NPUMEHEHHs B IPOHM3BOJICTBE;
IIK 2.5 WU3TOTOBJICHUS PA3JIMYHbBIX AeTanei - METOJBI WU3MEPEHUs NapaMeTpoB U
IIK 3.1 OTIpeIeNICHNUs] CBOMCTB MaTepHAaJIOB;
11K 3.2 - OCHOBHBIE CBEICHUS 0
KPUCTAJUTH3ALUU u CTPYKTYpe
1IK 3.3 pacIuiaBoB;
IIK 3.4 - OCHOBHEIE CBEIECHHUSI O Ha3HAUECHUU
IIK 3.5 U CBOICTBaxX METAJIOB U CIUIABOB, O
IIK 3.6 TEXHOJIOTUU UX MPOU3BOJICTBA;
- OCHOBHBIE CBOWCTBa IMOJMMEPOB H
K 4.1 WX HCIOJIb30BAHHUE;
JIP 5 - 0COOCHHOCTH CTPOCHHUS METAJUIOB U
JIP 6 CILIABOB;
JIP 7 - CBOIiCTBa CMa304HBIX u
JIP 8 abpa3uBHBIX MaTEPHAJIOB;
- crocoObl MOJTy4EHUS
/IP 9 KOMITO3UIIMOHHBIX MaTEPHUAJIOB;
JIP 10 - CYLIHOCTh TEXHOJIOTHYECKUX
JIP 11 IPOLIECCOB JIUThsI, CBAPKH, 00pabOTKU
JIP 12 METAJIJIOB JIaBJIEHUEM U PE3aHUEM
JIP 13
JIP 14

JIP 17




[lepeyenp OOmMMX KOMIETEHIMH AIIEMEHTHI, KOTOPHIX (OPMUPYIOTCS B paMKax ydeOHOMH

JMCUUTUTMHBIL:
Kox OK HaumenoBanue OK
OK 01 Bribuparte crocoObl pemenns 3a1a4 npo(ecCHOHATBHON AEATEIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 02 Hcnonps30BaTh COBpEMEHHBIE CPEICTBA MOMCKA, aHAINW3a U MHTEPIpeTanuu HHpopManun u

I/IH(bOpMaIII/IOHHI)IC TCXHOJIOTHH JJI BBIIIOJIHCHHUA 3a1a4 HpO(beCCHOHaHBHOﬁ JACATCIIBHOCTHU

OK 03 | [InanupoBaTh U PeaTM30BBIBATH COOCTBEHHOE MPO()ECCHOHAILHOE U JIMYHOCTHOE PA3BHUTHE,
MPEANPUHUMATEIBLCKYIO JCSITEILHOCTh B TPOQECCHOHANBHON cepe, MCIOIb30BaTh 3HAHUS
110 (MHAHCOBOM IPaMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYaAIUAX

OK 04 | DddexTuBHO B3aMMOIEHCTBOBATh M pabOTATh B KOJJIEKTUBE M KOMAaH/IE

OK 05 | OcyiiecTBIATh YCTHYIO W THCbMEHHYI0 KOMMYHHKAIUI0 Ha TOCYAapCTBEHHOM SI3bIKE
Poccuiickoit @denepanuu ¢ yueTroM 0COOEHHOCTEH COLIMATIBHOTO U KYJIBTYPHOTO KOHTEKCTA

OK 06 | IlposBnsTh TIpa¥JaHCKO-MATPUOTHUYECKYIO IMO3UIHUI0, JEMOHCTPUPOBATh OCO3HAHHOE
IMOBCACHHUE Ha OCHOBC TpPaJUIIHOHHBIX O6I].[€‘~IGJ'IOBG‘—IGCKI/IX HeHHOCTeI\/’I, B TOM 4YHCJE C
YUE€TOM TrapMOHHM3allVK MEXKHAIWOHAJIBHBIX W MEXPCIUTHUO3HBIX OTHOIHCHI/II\/'I, MMPUMCHATH
CTaHAAPTHI AHTUKOPPYHNIIUOHHOTO IMMOBEACHNUA

OK 07 | ConeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOUIeH Cpefbl, pecypcocOepekeHnio, MPUMEHSTh
3HaHMS 00 M3MEHEHWH KIMMaTa, NPHUHIMUIBI OepeXJIMBOrO MPOU3BOACTBA, 3(PPEKTHUBHO
JICICTBOBATh B YPE3BBIYANHBIX CUTYAIUSIX

OK 08 | Ycnone30Bath cpencTBa GU3MUECKOM KyAbTYpHI Ul COXPAHEHHUS U YKPETIJIEHHS 3/10POBbs B
nporecce MpohecCHOHATBHOM JEATEIPHOCTH W TOJACPKAaHUS HEOOXOAMMOTO YpPOBHS
(bM3UYECKOM TIOITOTOBICHHOCTH

OK 09 | Hlomp3oBaTecs npodeccMoHanbHOM JOKYMEHTAMEH Ha rOCyJapCTBEHHOM M MHOCTPAHHOM
A3BIKaxX

[lepeuenr mnpodeccuoHATBHBIX KOMIETEHIMA 3J€MEHTBhI, KOTOPBIX (POPMHUPYIOTCS B paMKax

y4eOHOU TUCIIUTIITUHBI:

Kona IIK Haumenosanue IIK

IIK 2.1 | YuTaTh U COCTABIIATH AJIEKTPUUECKHE CXEMbI JIEKTPUUECKUX MOJICTAHIINM U ceTeil

IIK 2.2 | BBINOJNHATH OCHOBHBIE BUIbl pabOT 1O  OOCIYy)KHBAaHHMIO TpaHCPOPMATOPOB H
npeoOpaszoBareneil SIeKTPUUECKON SHEPTUn

ITIK 2.3 | BeIMOJTHATH OCHOBHBIE BUABI paOOT MO 0OCTYKUBAHUIO 000PYIOBAaHUS paclpeeTUuTeIbHbBIX
YCTPOMCTB 3JEKTPOYCTAHOBOK, CUCTEM PEJICHHBIX 3aIIUT U aBTOMATU3UPOBAHHBIX CUCTEM

IIK 2.4 | BBINONHATH OCHOBHBIE BUIBI pabOT MO OOCITY)KMBAHUIO BO3AYLIHBIX M KaOENIbHbBIX JIMHUHN
JIEKTPOCHAOXKEHUS

ITIK 2.5 | Pa3paGatbiBaTh U OQOPMIISITH TEXHOJOTHYECKYIO U OTYETHYIO IOKYMEHTALIUIO

IIK 3.1 | IlnanupoBath U OPraHU30BbIBaTh pabOTy O PEMOHTY 000PYAOBaHUS

ITIK 3.2 | Haxo uTh U yCTPaHATh MOBPEXKACHUS 000PYT0BaHUS

ITIK 3.3 | BeinosHsATh paboThl IO PEMOHTY YCTPOMCTB 3I€KTPOCHAOKEHHUS

IIK 3.4 | OueHuBath 3aTpaThl HAa BBINOJHEHHE padOT O PEMOHTY YCTPONCTB 3JEKTPOCHAOKEHHUS

ITIK 3.5 | BINONHATE NPOBEPKY M aHAJIM3 COCTOSHUS YCTPOMCTB M MpHOOPOB, MCHOJIB3YEMBIX MPHU
pPEMOHTE U HajlajIke 000pyI0BaHUs

IIK 3.6 | ITIpou3BOoMTh HACTPOWKY W PpEryIUpOBKY YCTPOMCTB M TpUOOpPOB JUIsI PEMOHTa
000pYyIOBaHHUS HIIEKTPUYECKUX YCTAHOBOK U CeTel

IIK 4.1 | ObecneunBaTh 6e30MacHOE MPOU3BOACTBO IUIAHOBBIX U aBAPHHHBIX pabOT B AJIEKTPUUYECKHX
YCTaHOBKAX M CETAX




[Tocne m3yyenus y4eOHOM AMCUUIUIMHBI OOYYAIOIIUICS OJDKEH JEeMOHCTPHUPOBATH CIIEAYIOIINE

JIMYHOCTHBIC PE3YJIbTATHI.

Kon JIP Xapakrepucrtuka JIP

JEMOHCTPUPYIOIUNA TOTOBHOCTb M CIIOCOOHOCTh BECTU JHAJIOT C JIPYTMMH JIIOJBMU,
JIP5 | nocTuUrath B HEM B3aWMOINIOHMMAHUS, HAXOIUThb OOLIME LETH W COTPYJHHYATh ISl UX
JOCTHOKEHUS B TPO(hECCHOHATLHON IeSTEIbHOCTH

MPOSIBISIFOIINN CO3HATEIIbHOE OTHOIIEHHE K HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO

/IP 6 yCIIENTHOM MPOodecCHOHAITBHON 1 00IECTBEHHON ACITEILHOCTH

HpO?IBJI?[IOHH/Iﬁ rpaXXJaHCKOC OTHOIICHUE K HpO(i)GCCI/IOHaJII)HOI;'I ACATCIIBHOCTU KaK K
JIP 7 BO3MOXHOCTHU JIMYHOT O y4aCTusa B pClICHUU O6III€CTBGHHI)IX, rocyaapCTrBCHHBIX,
001IIeHaIIMOHATILHBIX MTPO0JIEM

MI0JIb30BaThCsl MPOQPECCUOHANBHON JOKYMEHTAllMEW Ha TrOCyAapCTBEHHOM M HHOCTPAHHOM

JP 8 A3bIKaX

NPOSABJIATh  TPAKAAHCKO-NIATPUOTHYECKYKD  TO3UIHUI0, JEMOHCTPUPOBATH OCO3HAHHOE
JIP 9 MOBEJIECHWEe HAa OCHOBE TPAJAUIMOHHBIX OOIEYETIOBEUYECKUX I[EHHOCTEH, NPUMEHSTh
CTaHJIapThl aHTUKOPPYIIIMOHHOTO TTOBEICHUS

WCII0JIb30BaTh 3HAHUS 10 (PMHAHCOBOM I'PaMOTHOCTH, IJIAHUPOBATh MPEITPUHUMATEIBCKYIO

AP 10 NESITETFHOCTH B TpoeccrnoHabHOM chepe

IIaHUPOBATh U PCAJIN30BbIBATH coOCTBEHHOE HpO(i)eCCI/IOHaJ'H)HOG " JINYHOCTHOC PAa3BHUTHC B
JIP 11 | yClOBUSIX pa3BUTHS MH(POPMAIIMOHHBIX TEXHOJIOTHM, MPUMEHSEMBIX B Pa3IMUHbIX OTPACIAX
HApOJTHOTO XO3SICTBA

JIP 12 AKTUBHO HpI/IMeHHIOHII/Iﬁ MOJIYYCHHBIC 3HAHUA HAa IIPAKTUKE

JIP 13 | CIOCOOHBIN aHATM3MPOBATh NPOU3BO/ICTBEHHYIO CUTYAIMIO, OBICTPO MPUHUMATh PELICHUS

paboTtath B KOJUIGKTUBE M KoMmaHzae, A()(PEKTUBHO B3aWMOACHCTBOBATH C KOJUICTAMH,

AP 14 PYKOBOACTBOM, KIIMCHTaMUN

IIPOSABJIATH I[O6pO}KeJ'IaTCJ'II>HOCTB K OKpyXaromuM, ACITUKAaTHOCTb, YYBCTBO TaKTa U

JP 17 .
TOTOBHOCTh OKAa3aTh YCIYI'y K&KIOMY KTO B HEM HYXAaeTcs




1 METOJbI 1 ®OPMBbI KOHTPO.ISI OHEHUBAHUS YYEFHOM JUCHUTLIAHBI

1 Jlns Tekymero u pyOSKHOTO KOHTPOJISE OCBOCHHS JUCHHUIUIMHAPHBIX KOMIICTCHIUN

HCIOJIB3YIOTCS CICAYHOIINUC MCTO/AbI:

— YcTHBIN OnIpocC

TectupoBanue

MPOIIECCE OCBOCHUS YI€OHOW JUCITUTIIIUHBI

Habmroenue u oneHka pe3yabTaToB 1a00pPaTOPHBIX 3aHATUN

DKclepTHas OLEHKA Pe3yIbTaTOB CaMOCTOSATEIbHON pabOThI

DKcrepTHasi OLIEHKa IO pe3ysibTaTaM HaOJIOJIEHUsl 3a JEATEIbHOCThIO 00ydaromerocs B

2 ®opmoii TPOMEKYTOUHOH aTTeCTAllMU 10 YIeOHOUW JUCIUIUIMHE SBIIICTCS IK3aMeH, KOTOPBIH

MMpOBOAWUTCA B CPOKH, YCTaAHOBJICHHBLIC y‘IG6HBIM IUIaHOM MW ONpPCACIIICMBIC KaJICHAApPHBIM y‘I€6HI>IM

rpadukoM 00pa3oBaTeIHHOTO IpoIecca.

Tabmuma 1 — Metoasr 1 GopMBbI KOHTPOJISI ¥ OIIEHUBAHUS DJIEMEHTOB YU€OHOU AUCIUTUTHHBI

DnemMeHT yueOHOM
JTUCIUILTAHBI

Mertop! 1 HOPMBI KOHTPOJISI U OIIEHUBAHUS

Texymmii KOHTPOJIb

PyGexHbIi1 KOHTPOJIB

IIpomexyTouHas
aTTecTalus

Tema 1
CrtpoeHue u cBOicTBA
MaTepHaioB

VYcrHblii onpoc
HaOmronenne u orneHka
pe3ynbTaToOB
1a00paTOPHBIX
3aHATHH

DKcnepTHas OlleHKa
pe3ynbTaToOB
CaMOCTOSATEILHON
paboTsl

DKcnepTHas OICHKa I10
pe3yibTaTam
HAOJIFOIEHUS 3a
IEITENLHOCTRIO
oOyuaromierocs B
MIPOIIECCE OCBOCHUS
y4eOHOM TUCIUILITUHBI

Tema 2

JAnarpamMmvbl
COCTOSIHMSI METAJLJIOB
U CILUIABOB

VYerHblii onpoc
DKcrepTHas OleHKa I10
pe3ynpTaTam
HaOIIOIeHHS 32
JEeSITeIbHOCTHIO
oOyuaromierocs B
MPOIIECCE OCBOCHHUS
y4eOHOM TUCITUILITUHBI

Tema 3

Tepmuyeckas u
XHMHUKO-TepMHYeCKast
00padoTKa MeTa/II0B

YceTHBII onpoc
Habntonenue u oneHka
pe3yabTaToOB
1a00paTOPHBIX
3aHATUN

TectupoBanue




DKcrnepTHas OlleHKa
pe3yIbTaToB
CaMOCTOSATENbHON
paboThI

DKcrnepTHas OLICHKa 10
pe3yibTaTam
HaOJIIOICHUS 32

NS TEIIbHOCTHIO
oOyyarorierocs B
IIPOIECCE OCBOCHMS
y4eOHON JUCIUTUTHBI

Tema 4
KoncTpykuunonusbie u
HHCTPYMEHTAJbLHbIE
MaTepHuaJIbl

YeTHbI onpoc
HaOmronenue u orieHka
pe3yIIbTaTOB
71a00PaTOPHBIX
3aHATHH

DKcrnepTHas OIleHKa
pe3yIIbTaTOB
CaMOCTOSTEIIEHOM
paboThI

DKcIepTHas OIlEHKa 10
pe3yibTaTam
HaOJIroeHus 3a
JIESITEIBHOCTRIO
oOyyarorerocs B
MPOIIECCE OCBOCHMS
y4eOHON JUCITUTUTHHBI

Tema 5
MartepuaJbl
0CO0BIMH
TEXHOJOTHYEeCKHUMHU
CBOMCTBaAMH

VYcrHbli onpoc
DKcInepTHas OIleHKa 10
pe3yibTaTamMm
HAOJIFOIEHUS 3a
JIEATEIBHOCTHIO
oOyyarorierocs B
IIPOIIECCE OCBOCHHUS
y4eOHOM TUCITUILTAHBI

Tema 6

MatepuaJjnbl ¢ MaJI0Oi
IUIOTHOCTH IO

VYeTHbI onpoc
DKcnepTHas OICHKA I10
pe3yibraTam
HAOJIFOIEHU 3a
JEATEIHbHOCTRIO
oOyuaromierocs B
MPOIIECCE OCBOCHHUS
y4eOHOM TUCITUILTUHBI

Tema 7

Marepuaibl
YCTOHYHUBBIE K
BO3/1€HCTBHIO
OKpY:KalolIel cpeabl

YeTHBIT onpoc
DKcrepTHas OlIeHKa I10
pe3ynpTaTam
HaOIIOIeHHS 32
JEeSITENIbHOCTHIO
oOyuaromierocs B
MpoIECCe OCBOCHUS
y4eOHOM TUCIUILTUHBI

Tema 8

YceTHBIT onpoc

TecTtupoBanue




DJIeKTPOTEXHHYECKHUE
MaTepuajbl

Habmoenue u orieHka
pe3yIbTaToB
71a00paTOPHBIX
3aHATUMN

DKcnepTHas OlleHKa
pe3yIIbTaTOB
CaMOCTOSTENbHON
paboTsl

DKcrnepTHas OIICHKa 10
pe3yibTaTam
HaOJIIOICHUS 32
JESITEITIEHOCTHIO
oOyyJarorierocs B
MpoIIecce OCBOCHUS
y4eOHON JUCITUTUTHHBI

Tema 9

HemMerauinueckue
MaTepHuaJIbl

YeTHbI onpoc
HaOmronenue u orieHka
pe3yIIbTaTOB
1a00PaTOPHBIX
3aHATHH

DKcIepTHas OlleHKa
pe3yIIbTaTOB
CaMOCTOSTEIIEHOM
paboThI

DKcnepTHas OlleHKa o
pe3yibTaTam
HaOJIroeHus 3a
JIESITEILHOCTRIO
oOyyarorierocs B
MIPOIIECCE OCBOCHUS
y4eOHON JUCITUTUTHHBI

Tema 10

IMopomkoBbIe 1
KOMIIO3ULINOHHBbIE
MaTepuabl

VYcrHbli onpoc
DKcnepTHas OIeHKa I10
pe3yibTaTam
HAOJIFOIEHUS 3a
IEITENLHOCTRIO
oOyuaromierocs B
MIPOIIECCE OCBOCHUS
y4eOHOM TUCIUILTUHBI

Tema 11

OCHOBBI TEXHOJIOTUH
JINTEHHOT 0
NMPOM3BOACTBA

VYerHblii onpoc
DKcrepTHas OleHKa I10
pe3ynpTaTam
HaOIIOIeHHS 32
JEeSITeIbHOCTHIO
oOyuaromierocs B
MPOIIECCE OCBOCHHUS
y4eOHOM TUCITUILTUHBI

Tema 12

OcHoBbI 00padoTKH
MeTAJJIOB JaBJIeHHMEeM

YceTHbII onpoc
DKcrepTHas OLIEHKa I10
pe3ynbTaTam
HaOJIIOIEHHS 3a
JIEATEIIbHOCTHIO

TectupoBanue




oOyuJaromierocs B
MPOIIECCEe OCBOCHUS
y4eOHOM TUCIUILTAHBI

Tema 13 YcrHbIl 0npoc
DKcrnepTHas OIICHKa 10
pe3yabTatam
HaOJIIOICHUS 32
JESITEIIbHOCTHIO
oOyyarorierocs B
npoIiecce OCBOCHUS
y4eOHON JUCIUTUTHBI

Ceapka u naiika
MeTaJLJIOB

Tema 14 YcTHbIl Onpoc
DKcnepTHas OICHKaA T10
pe3yabpTatam
HaOIIOZICHUS 32
JESITEITLHOCTHIO
oOyyarorierocs B
MpoIecce OCBOCHHUS
y49eOHON JUCITUTUTHHBI

O0padoTka MeTaIIOB
pe3aHueM

dopma KOHTPOJIS JK3aMeH

Texkymmii KOHTPOJIb
Texymuii KOHTPOJIb YCBOCHHS MaTepuasia IpOBOJUTCA B (pOpPME YCTHOI'O ONpoca 0Oydaromuxcs

10 TeMaM y4eOHOM AUCITUTUIHHBIL.

Hao0aronenne v oeHKa pe3yJIbTATOB JIAa00PATOPHBIX 3aHATHI
TunoBeie Tembl 3aHsTud npuBencHsl B PIIJ[. Kommiekr 3amanuit Ha y1abopaTopHbIC 3aHSATHUS
npuseneHbl B MY 1o JI3 o yueOHOH JUCITUTIIMHE.
3amura OTYETOB MO JaOOpaTOPHBIM  3aHATUSM TPOBOJIUTCS HWHAUBUAYATBHO  KaXKIbIM

oOyJarormumcs B popMe cobece10BaHuUs.

JKCNePTHASA OLIEHKA Pe3y/IbTaTOB CAMOCTOATEJIbHOM PadoThl

3amaHus A caMOCTOSATeNbHOM paboThl npuBeaeHsl B MY o CPC no yueOHO# AucHuILUInHE.

KauecTBeHHass oIleHKa OMpeAeNeHUs HaydyHOTO KPYro3opa, CTENEHbIO OBJIAJICHHS METOJaMU
TEOPETUYECKOTO UCCIEIOBAHUS M PA3BUTHSI CAMOCTOSATEIHHOCTH MBIILIIEHUST 00y4YaroIerocs.

Crnioco0oM MpoBepKH KauecTBa OPraHU3aIlHi CaMOCTOSATEIHbHON pabOThl OOYUYAIOIINXCS SIBIISETCS
KOHTPOJIb:

— KOPPEKTUPYIOLIUH (MOXKET OCYHIECTBIATHCS BO BPEMS HHIMBUYATbHBIX KOHCYIBTAIUH MO
MTOBO/1Y BBITIOJIHEHUS (POPMBI CAMOCTOSATEIBHON PaboThI);

— KOHCTaTHPYIOMUHK (TI0 pe3yabTaTaM BBIOJHEHUS CHEIHATBLHBIX (JOPM CaMOCTOSITEILHOM
paboThl);

— CaAaMOKOHTPOJIb (OC}’H.ICCTBJBICTC?I CaMHUM O6y‘-IaIOI_I_II/IMCSI);




— TEKYIIHH (B X0/1¢ BHIIIOJHEHUS PA3TUUYHBIX (POPM CaMOCTOSATEIBHON PabOThI, YCTAHOBICHHBIX
paboueii mporpaMMoii);
— IPOMEXYTOUHBIH (OIIEHKa pe3ysibTaTa 00ydyeHHUsl KaK UTOTa BBIIIOJHEHUS O0y4aroMCs BCEX

(opM caMOCTOSTETHHOM pabOTHI).

JKCIEepPTHAS OLEHKA 10 pe3yJibTaTaM HA0JII0/ICcHUs 32 1esiTeJIbHOCTHIO 00y4yalouerocs B nmpouecce
OCBOCHMS y4eOHOM AU CHMIIINHBI
OcymiecTBigercs Kak HaOJMIOJEHHME 3a MPOLECCOM JESTENbHOCTH OOYydalollerocs B PEeXHUME
peaIbHOTO BpeMeHU. SIBiseTcss KauyeCcTBEHHOW OLIEHKO OCBOEHHMS y4eOHOU JAMCHUIUIMHBI, YYUTHIBAEMON

IIPY IPOMEKYTOYHOM aTTECTALINH.

Py0e:xHblii KOHTPOJIb
PyGexxHbIli KOHTPOJIb /IJII KOMITJIEKCHOTO OIICHWBAHUSI YCBOCHHBIX 3HAHUH, OCBOCHHBIX YMEHUMU

MPOBOAUTCS B ()OpPME TECTUPOBAHUS MTOCIIEC H3YUYECHUS TEM YICOHOU TUCITUTTAHBI



2 PE3YJBTATHI OCBOEHUS YUEBHOM JUCIATLIAHLI, IO JJEXAIIUE ITIPOBEPKE
P IPOMEXYTOYHOM ATTECTAIIUA

B pesynaprare NOpOMEXYTOUHOW aTTeCTAllMM 1O Y4YeOHOW JUCHUHUIUIMHE OCYHIECTBISETCS

KOMIUIEKCHAs IPOBEPKa CICAYIOIINX YMEHUN U 3HAHUM:

Pe3ynbrarel 00yueHust (0CBOCHHbIE YMEHUS,
YCBOEHHBIE 3HAHMSI)

[Toka3arenu OLIEHKHU PE3yabTaTOB

Ymenun:

— OmpenensTh CBOIICTBA | pacliO3HaBaHUE u KJaccu(upoBaHue
KOHCTPYKIIHOHHBIX u CBIPLEBLIX | KOHCTPYKIIMOHHBIX u CBIPBEBBIX MaTepHualioB,
MaTepHaoB, MIPUMEHSIEMBIX B | IPUMEHSIEMBIX B TPOM3BOJCTBE, IO MAapPKUPOBKE,
MIPOU3BOACTBE, IO MAapPKHPOBKE, BHCIIHECMY | BHCIIHEMY BHY, IIPOHCXOKICHHUIO, CBOMCTBaM, COCTaBy,
BUY, MIPOUCXOKACHUIO, CBOIICTBaM, | HA3HAUYEHUIO U CIIOCOOY MPUTOTOBJICHHUS

COCTaBy, Ha3HAYCHUIO u crocoOy

MIPUTOTOBJICHUS,

— OIpeaciiaTb TBEPAOCTE MAaTCPHUAIOB,

IIPOBEICHNE MEXAaHWYECKUX MCIBITAHUM MAaTepuaos,
CIOCOOHOCTH aHAJIM3UPOBATh PE3YJIbTaThl HCIIBITAHUN

— OIpEACIATh PCXKUMBI OTKUTA, 3aKaJIKU 1
OTIIYCKa CTaJIn,

BEIOOD W Ha3HAYCHHWE TMapaMETPOB  TEPMHUECKOH
00pabOTKM CTaJld MCXOJS M3 YCIOBUW HM3TOTOBJICHUS H
DKCIUTyaTanuy KOHCTPYKINHU

— mnoaduparb KOHCTPYKIIMOHHBIE
MaTepuaibl 0 UX HA3HAYECHUIO U YCIOBUSIM
JKCILTyaTalu;

BBI60p Marcepuajia Ajid HU3TrOTOBJICHUSA KOHCTPYKOHHU I10
HA3HAYCHHIO M YCIIOBHSIM KCILTyaTaIluu ¢ 000CHOBAaHUEM
BBIOOpA

— moxbuparb  CHOCOOBI U PEKHUMBI
00pabOTKH METAIOB (JTMTHEM, JTaBIICHUEM,

ompeneneHre crnocoda u peKMMOB 00pabOTKH METAIIIIOB
JUTS U3TOTOBJICHUSI PA3JIMYHBIX JAeTaei

CBapKo#l, pe3aHHeM) [UIsi HW3TFOTOBJICHUS

pa3IMYHBIX JeTanen

3HanuA:

— BUJBl MEXAHHYECKOM, XMMHMUYECKOW U | IOHUMaHHE 3aKOHOMEPHOCTEH MpOLIECCOB TEPMHUYECKOM,
TEPMHUYECKOH 00pabOTKM METAaIOB M | XUMUKO-TEPMHUYECKOH M  MeXaHM4Yeckoll 00paboTku
CILIaBOB; METAJIJIOB U CILIaBOB; 3HAHHE OCHOB UX TEPMOOOPAOOTKH.

— BH/JbI IPOKIAJOYHBIX U YIINIOTHUTCIBbHBIX
MaTCpHaoB,

3HaHHUC BHJO0B
MaT€pHralioB;

MIPOKIIaAAOYHbIX MW  YINIOTHUTCIBHBIX

— 3aKOHOMCPHOCTHU IIpoueccoB
KpucCTaJuiu3alluu H Cpr1(Typ006p3.30BaHI/I${
MCTAJJIOB U CIIABOB, 3aIIUTHI OT KOPPO3HHU,

3HaHHME 3aKOHOMEPHOCTEH MPOLecCOB KPUCTAIUIU3ALNU U
CTPYKTYypoOoOpa3oBaHMs METAIJIOB U CIUIABOB, 3aIIUTHI OT
KOPpO3UH;

- KHaCCH(bHKaHHH, OCHOBHBIC BUbI,
MAapKHUpOBKa, 0051aCcTh MMPUMCHCHHUA U BU/bI
O6pa6OTKI/I KOHCTPYKIIMOHHBIX MAaTCpHaJIOB,
OCHOBHBIC CBCIACHU 00 WX Ha3HAYCHUH U
CBOﬁCTBaX, MNPpUHOUIIBL HUX BBI60pa JJIA
IMIPUMCHCHUS B ITPOU3BOACTBE,

3HaHUEe KiacCU(UKalUMU MaTepualoB, METAUIOB U
CIUIABOB, OPUEHTHPOBAHUE B 00JACTAX UX INPUMEHEHHS;
[OHUMaHHE MPUHLIMIIOB BbIOOpAa KOHCTPYKLMOHHBIX
MaTEpUasIOB Ul NPUMEHEHHS] B IIPOU3BOJCTBE M3ACIUN
MAalIMHOCTPOEHUH;

3HaHUE MpaBWJI PacIIn(YPOBKH MAPOK CTaJIEH

— METOJbl U3MEpPEHHs IapaMETPOB W
OTIPEEIICHUS CBOMCTB MaTEPHUAJIOB;

— OCHOBHBIE CBEJICHUS O KPUCTAIIIN3ALUU U
CTPYKTYpPE pacIuIaBOB;

3HAHUC CTPOCHUA U CBOICTB MCTAlJIOB, OCHOBHBIX

MCETOJ0B UX UCCIICAOBAHUA

— OCHOBHBIC CBCACHHUA O HaA3HAYCHUHU H
CBOMCTBaX MCTAJIIIOB n CIIJIaBOB, 0
TCXHOJIOTMH UX IMMPOHU3BOACTBA,

3HAaHHE Ha3HAYCHMS M OCHOBHBIX CBOMCTB METAINIOB M
CIIJIaBOB, ITIOHUMAaHHEC OCHOB TCXHOJIOTHHU nx
IMPOU3BOACTBA,

— OCHOBHBIE CBOMCTBa MOJIMMECPOB U HUX

3HAaHHE OCHOBHBLIE CBOMCTB MOJIMMEPOB U obmacTeli ux




HCIIOJIb30BAHHCE,

HCIIOJIb30BaHUS,

— OCOOCHHOCTH CTPOCHHUS METaUIOB H
CILIABOB;

3HaHUE 0COOCHHOCTEH CTPOEHHS METAIJIOB U CILJIABOB

— CBOMCTBa CMa304HbIX U aOpa3HBHBIX
MaTepUaJIOB;

3HaHUE CBOICTB CMa30UYHBIX U a0pa3UBHBIX MaTEpPHAJIOB;

— CIOCOOBI TOJYYEHHUS! KOMIO3HIIMOHHBIX
MaTepHUaJIOB;

3HaHWE  CIIOCOOOB  TOJYYEHHUS  KOMIIO3UIIMOHHBIX
MaTepHaloB;

— CYIIHOCTh TEXHOJIOTHYECKUX ITPOIIECCOB
JUThS, CBapKd, OOpabOTKM  METaJJIOB
JABJICHUEM U PE3aHUEM

3HAaHUC OCHOBHBIX MCTOJAOB IIOJIYYCHUS 3aroTOBOK;
3HAHUC ITPaBUJII BI)I60pa MCTOA0B INOJTYYCHH 3arOTOBOK




3 KPUTEPUU OLIEHKU

Kpurtepuu ycrHoro orsera

Kpurtepuu onenku

Ounenka

oOyJaromuiicss TOJHO W3JIaraeT marepuain (0TBeYaeT Ha BOIPOC), JaeT
MMpaBHUJIbHOC OIPEACICHUC OCHOBHBIX HOHﬂTHﬁ; O6Hapy7KI/IBaeT IIOHHUMAaHUEC
Marcpuaia, MOXET 000CHOBATh CBOU CY)XACHUA, IMPUMCHHUTL 3HAHUA Ha
MPaKTUKE, PUBECTH HEOOXOJMMBIE IPUMEPHI HE TOJBKO U3 YyU4eOHHKA, HO U
CaMOCTOSITEJIFHO COCTaBJICHHBIE; M3JIaraeT MaTepual IIOCIEI0BATEIBHO U
MPABIJIBHO C TOYKHU 3pEHUS HOPM JIUTEPATYPHOTO SI3bIKa

OT1ianuno

00yyarouIuiics 1aeT OTBET, YIOBJIETBOPSAIOLINI TEM K€ TpeOOBaHUSM, YTO U
JUISI OLIEHKH «OTJIMYHO», HO JOIMycKaeT 1—2 omwuOKH, KOTOpBIE caM K€
WCTpaBiisieT, W 1-2 Hemoyera B TOCIENOBATEIBHOCTH U  S3BIKOBOM
0(hOPMIICHUH U3JIaraeMOTO

Xopowo

oOydJaromuiicss 0OHapyKMBaeT 3HAHUE U TMTOHMMAHUE OCHOBHBIX TMOJIOKEHUHN
)IaHHOI\/’I TEMBI, HO MU3JIara€T Mar€puajl HCIIOJIHO U JOIMYCKACT HECTOYHOCTH B
OTIpENICTICHUN TIOHITHI WU (OPMYJIUPOBKE MPABUI; HE YMEET JOCTATOYHO
riy0OKO M JI0Ka3aTelbHO OOOCHOBAaTh CBOM CYXICHHS M IPUBECTU CBOM
MIPUMEPEBI; U3JIaracT MaTCprall HCIIOCICAOBATCIbHO U AOITYCKACT OIINOKH B
SI3BIKOBOM O()OPMIICHHH M3J1araeMoro

YaoBJj1eTBOPUTEIBHO

oOydJaroruiicss 0OHapy>KMBAET HE3HAHUE OOJIBIIIEH YaCTH COOTBETCTBYIOIIETO
BOIPOCa, JOIMyCKAaeT OMHUOKH B (POPMYITHPOBKE OINPEACICHHA W TIPaBHII,
MCKaXKAIOIINE WX CMBICI, OSCIIOPSI0YHO ¥ HEYBEPCHHO HM3JIaraeT MaTepHall.
OreHka «2» OTMEUaeT TaKhe HEOCTATKH B TOATOTOBKE, KOTOPBIE SBIISIOTCS
CEpBE3HBIM TMPEIATCTBUEM K YCIICITHOMY OBJAJCHHUIO ITOCICAYIOIIAM
MaTepUaAIOM

HeynoBierBopuTebHO

Kpurepun ounenku J1ab0opaToOpHbBIX 3aHATHH

1 aKTHMBHOCTE pa6OTI)I Ha J'Ia60paT0pHOM 3aHATHH (BBIHOJ'IHGHI/IG BCCX BaﬂaHHﬁ, MMPECATIOKEHHBIX

MIperojaBaTesieM);

2 IpaBHUIIBHOCTE OTBCTOB Ha BOIIPOCHI (BepHOG, YETKOC MU AO0CTAaTOYHO I‘J'IY6OKOC H3JI0XKCHUEC

TIOHATUH, UJCH, U T.11.);

3110JIHOTA | OJJHOBPCMCHHO JIAKOHUYHOCTb OTBCTA (OTBeT JOJDKCH OTpaXaTb OCHOBHBLIC TCOPUU U

KOHICIIIWHU I10 PACKPBIBACMOMY BOIIPOCY, COACPIKATD UX KpI/ITI/I‘ICCKI/Iﬁ aHaJIu3 U COHOCTaBHGHI/IC);

4 YMCHUC (bOpMy.]'II/IpOBaTB CO6CTB€HHYIO TOYKY 3pCHHA, I'PaMOTHO aprymMCeHTHPOBATH CBOMO

MTO3ULUIO IO PaCKPBIBAEMOMY BOIIPOCY;

5 KyabTypa peud (Marepuan AOJKEH ObITh M3JI0XKEH XOPOIIUM MPO(EeCCHOHAIBHBIM SI3BIKOM, C

T'paMOTHBIM HUCIIOJIB30BAHUECM COOTBCTCTBYI-OH_[eﬁ CHCTEMBI IOHATHI U TepMI/IHOB)




Kpurtepuu onenku 1a00paTopHOro 3agaHust

Kpurtepuu ouenkn Omnenka

—paboTa BBITIOJIHEHA B IOJIHOM OO0BEeMe C COOIMIOJCHHEM HEe0oOX0IuMOit
MOCJIEIOBATEIBHOCTH TPOBEJCHUS OIBITOB M HM3MEPCHUIl; BCE OMBITHI
NPOBEJICHBI B YCIOBUSX M PEKUMAX, OOCCICUUBAIONIUX IOJTyICHUE
NPaBUWIBHBIX PE3YJIbTATOB M BBIBOJOB; COOJIOJICHBI TPEOOBAHUS IPABUI OT1in4Ho
0e30MacHOCTH TPYJAa; B OTYETE MPAaBWJILHO M aKKypaTHO BBITOJIHEHBI BCE
3amicH, TAOJMIbI, PUCYHKH, YCPTEIKH, I'papUKH, BBIYUCICHHS; HMPABHIHHO
BBIIIOJIHEH AHAJIW3 MIOIPEIIHOCTEN

—paboTa BBITIOJIHEHA B IMOJIHOM OOBeMe C COOIIOJACHHEM HEoOX0IUMOM
MOCIIEIOBATEIIbHOCTH TIPOBEJICHHUSI OIBITOB WM HM3MEPEHMId; BCE OIIBITHI
MPOBEACHBI B YCIOBHSAX U PEXHUMax, OO0ECNEUMBAIONINX TOJTydICHUE
MPaBUIBHBIX PE3YJITATOB M BBIBOJOB; COONIOJCHBI TpPeOOBaHUS TIPABUII
0€30MaCHOCTH TpyJa; B OTYETE€ NPAaBUIBHO M aKKypaTHO BBITIOJHEHBI BCE Xopomuo
3aInCcH, TAOJHIIBI, PUCYHKH, YEPTEKH, TPaQUKH, BBIYUCICHHS, MPABHIHLHO
BBINOJIHEH aHAIU3 MOTPEMTHOCTEN

JlomyiieHo nBa-TpU HeJoYeTa WM He Oosiee OHOIM HerpyOoil ommMOKu u
OJHOTO HEJI0YETa

—pa0boTa BBINOJHEHAa HE TOJIHOCTHIO, HO OOBEM BBHINOJHEHHONW 4YacTu
MO3BOJISIET TOJIYYUTh NPABWIbHBIE PpE3yNbTaThl U BBIBOJBI, €CIU B XOJA€ | Y/AOBJIETBOPHTEJIBHO
MIPOBEJICHUS OTBITA U U3MEPEHHI ObLIM JOMYIIEHBI OIIUOKH.

PaGota BbINOTHEHA HE TIOJHOCTHIO U 0OBEM BBINIOJHEHHON 4acTH pabOThl HE
MIO3BOJISIET  CACNIaTh IIPAaBWIBHBIX BBIBOJOB, €CIM ONbITHI, u3MepeHus, | HeynoB/jeTBopuTe/bHO
BBIUMCJICHUS], HAOIIOCHUs TPOU3BOIMIINCH HEITPABUIIBHO

Kpurepun onieHuBaHus TeCTOB

OtnnyHO Xopo1io VYnosnerBoputenbHo | HeymoBieTBopuTeabHO

100-86 85-70 69 - 51 50 u menee

Kpurepumn pe3yibTaToB cCaMOCTOATEIbHOI Pad0ThI
[Ipu sKcrIepTHOM OLIEHKE PE3yabTaTOB CAMOCTOSITEIIBHONW PAOOTHI YYMTHIBAIOTCS TAKHE KPUTCPHUH
— I'myOuna ocBoeHUs 3HAHUI
— HWcrounuku nHGOpMAIH
— KadecTBo BBINIOJIHEHUST paOOTHI
— CaMOCTOSATENbHOCTh U3JI0KCHUS
— TBOPYECTBO M JIMYHBIN BKJIAL]

— Cobmoznenue npasui 0QpopMIICHUS

JKCIEePTHAsA OLECHKA 10 pe3yJbTaTaM Ha0JII0IeHNs 32 1esITeIbHOCTBHIO 00y4aomerocst B
npouecce OCBOCHHUA y4eOHOM AU CHHUIIIMHBI
WuTerpanbHas KayecTBEHHAs OICHKA OCBOEHUS Y4eOHOW JAMCHUIUIMHBI, YYUTBIBaeMas IpHU

HpOMC)KyTO‘-IHOﬁ aTTeCTaluu.




Kpurtepun onieHKH NpOMeKyTOYHOM aTTeCTAllUH

[TpomexyTouHasi aTTecTanus NpoBOIUTCS B (hopMe IK3aMeHa.

DK3aMeH TpPOBOJUTCS IO 3aBEpPIICHUIO Kypca HM3y4deHHs y4eOHOI IUCHMILIMHBI 1O Ouieram,

COoJCpKaKM IBa TCOPETUYCCKUX BOIIPOCA U MPAKTHICCKOC 3aJaHUC.

K cnaue sk3ameHa pomyckaroTcsi OOydaronIuecsi, BBINOJHUBIIME BCE OTYETHBIE pPabOTHI M

IMMOJIYYHMBIIMUEC 110 pE3yjibTaTaM TGKYIIIGf/'I aTTeCTAallMU OLCHKU HC HUXKEC «YAOBJICTBOPUTCIILHO).

OCHOBOI /JIsl  OTpEneNeHus] OICHKH Ha 5K3aMEHE CIY)KUT O0bEM U YpPOBEHb YCBOCHUS

0oOyJaromMMucs MaTepHualia, MPEeAyCMOTPEHHOro pabodeil mporpaMmoi y4eOHOW JAUCIUILTAHBI

«MarepuanoBeIeHUE.

KpnTepml OlICHUBAHUA IK3aMEHa

Kputepuu oueHku

Onenka

Bcecroponnee, cucrematuueckoe M INIyOOKoe  3HaHUE  Y4eOHOro
MpPOrpaMMHOTO  Marepuaja,  CaMOCTOSITEIbHO  BBIMOJIHEHHbIE  BCE
MpelyCMOTPEHHbIE MPOrpaMMOil 3aJlaHusl, TIIyOOKO YCBOEHHBIE OCHOBHAs U
JOTIOJTHUTENIbHAS JIUTepaTypa, PEKOMEHJOBaHHas MpPOrpaMMOM, aKTHUBHas
paboTa Ha MpaKTUYECKUX (JJaOOPATOPHBIX) 3aHATUAX.

OOyuaromuiicsi pa30upaeTcsi B OCHOBHBIX HAYYHBIX KOHIICTIIHSAX TIO
M3y4aeMol yueOHOW MUCHUILINHE, TPOSIBUBIINNA TBOPYECKUE CIIOCOOHOCTU H
Hay4YHBIH MOAXOJ B TMOHUMAHUM M HU3JIOKEHUU Y4EOHOTO MPOrpaMMHOTO
Marepuana.

OTtBeT oTiaMyaeTcss OOraTcTBOM M TOYHOCTHIO HCIOJIb30BAHHBIX TEPMUHOB,
MaTepHal U3JaraeTcs Mociae10BaTeNIbHO U JIOTHYHO

OT1anyHo

JlocTaTouHO MOJIHOE 3HAHUE Y4eOHO-TIPOTPaMMHOI0 MaTepHara.
OOyuaromuiicss HE JOMyCKaeT B OTBETE CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITEJIbHO ~ BBIMIOJIHUBIIUN  BCE MPEIYCMOTPEHHbIE MPOrpaMMOM
3aJlaHusl,  YCBOUBIIMN  OCHOBHYIO  JIUTEpaTypy, PEKOMEHJIO0BAaHHYIO
MporpaMMOM, aKTUBHO pa0OTaBIIMK Ha MPaKTHUYECKHX (J1a00paTOPHBIX)
3aHATHUSAX, TMOKA3aBIIMH CHCTEMATHYECKUM XapaKTep 3HAHUK MO Yy4eOHOU
JTUCLMIUIMHE, TOCTATOUHBINA AJIs NanbHeHIel yueobl, a TakKe CIOCOOHOCTh K
UX CaMOCTOSATEILHOMY MTOMOJHEHUIO

Xopoio

OOyuvaromuiics MOKa3aJl 3HAHME OCHOBHOTO  y4eOHO-IIPOrPaMMHOTO
MaTtepuaina B 00béMe, He0OX0IUMOM /IS JallbHEH el yueObl U mpeICcTosIeh
paboThl 1O  CHCHMAIBHOCTH, HE OTJIMYABIIMKCSA AaKTUBHOCTHIO  Ha
MPaKTUYECKUX (Ja00paTOPHBIX) 3AHATHAX, CAMOCTOSTEIBHO BBITTOJTHUBIIUI
OCHOBHBIE MPEIYCMOTPEHHBbIE MPOTPAMMON 3a/laHus, OJHAKO JOTMYCTHBIIHIA
MOTPEITHOCTH TP UX BBHITIOJHEHUH U B OTBETE HA 3K3aMEHE, HO 00JIaIaroIIuit
HEOOXOMUMBIMH ~ 3HAHMSIMH AN yCTPaHEHHUS  TOJ  PYKOBOJCTBOM
MpernoaBaTelis Haubosee CyleCTBEHHBIX MOTrPeITHOCTeN

Y10BJIETBOPUTEIBHO

oOyuaronuiicss oOHapy>KMBaeT MpoOeNbl B 3HAHUSX WIM OTCYTCTBHE 3HAHHIA
M0 3HAYUTENIHLHOM YaCTH OCHOBHOTO Y4eOHO - MPOrpaMMHOTO MaTepuania, He
BBIMNOJIHUBIIUNA CaAMOCTOSITENIBHO MPEAYCMOTPEHHBIE ITPOrPaMMON OCHOBHBIE
3alaHus, JOMYCTUBIIMKA MNPHUHIMIHUAIbHBIE OMIMOKM B  BBINIOJHEHUU
MPEeIyCMOTPEHHBIX MPOTrpaMMOM 3aJaHui, HEe OTpPabdOTaBIIMI OCHOBHBIE
MpakTH4eckue (J1abopaToOpHBbIE) 3aHATHUS, JOMYCKAIOUIUI CYIIECTBEHHBIE
OIIMOKU TPU OTBETE, M KOTOPBIM HE MOXET MPOJOIKUTH OOydeHHE WIH
MPUCTYNUTh K TMPOPECCHOHATBHON MAEATeTbHOCTH 0€3 JIOMOJHUTEIbHBIX
3aHSTHI M0 COOTBETCTBYIONIEH YUeOHOW MUCIUILINHE

HeynoBiierBopurejibHO




4 OIIEHOYHBIE CPEJICTBA JUISI TEKYIIET'O M PYBEKHOT'O KOHTPOJISI
3HAHUM 1 YMEHUS
Sanam/m OJIs1 OHEHKHA 0CBOCHUSA TeMLI 1

«CTpOEHHe M CBOMCTBa mMaTepuajioB»

OO6yuaromuiicst 10KeH

3HAMb:

KJIaCCI/I(bI/IKaIII/IIO MaTCpHraloB,

OCHOBHBIC IMOHATHUA MO KPUCTAJNTMICCKOMY CTPOCHUIO MECTATNIMUCCKUX MaTCPHUATIOB,
MCTOJbI UCCIICAOBAHUA KPUCTAJNINYCCKOT'O CTPOCHUA

OCHOBHBIC Z[C(i)GKTI)I KPHUCTATNINYCCKOTO CTPOCHUSA METAJIIIOB,

OCHOBHEIC CBOMCTBA METAJJIIOB B MCETOJAbI UX MCCJIICAOBAHMUA,

3aKOHOMCPHOCTH Iponecca KpucCTauin3aluu METa1JI0B.

ymems:

pacrio3HaBaTb U KJ'IaCCI/I(I)I/IHI/IPOBaTB OCHOBHBIC KOHCTPYKIIMOHHBIC MaTCpHajbl 110 BHCITHEMY

BHJY, IPOUCXOKJIEHUIO U CBOWCTBAM;

© N o ok~ w D oE

IPOBOAUTE UCCICAOBAHUA U UCIIBITAHUSA MaTCPUAJIOB.

Bonpoch /151 YCTHBIX ONIPOCOB
B ueM cylmHOCTh METAIIIMYECKOTO TUIIA CBA3U?
UYto Takoe rneMeHTapHas ssuenka?
Urto Takoe momumopduzm?
Uro Takoe napameTp KpUCTAJUIMYECKOMN pelIeTkH, 6a3uc U KOOPIAMHAIMOHHOE YUCIIO?
Bunel nucnokanuii, MX CTpOEHUE U BIUSHUE Ha CBOMCTBA METAJLIOB.
[Touemy HaOmOAaETCS Pa3NUUUE TEOPETUUECKON U MPAKTUYECKOM MTPOYHOCTH?
Uto Takoe nepeoxiaxaeHue?

KakoBa cBs3b MCKAY BCJIMYMHOM 3C€PHA, CKOPOCTBIO 3apOXKICHHA, CKOPOCTBIO PpOCTa

KpUCTAJLJIOB U CTCIICHBIO HGPCOXIIa)K,I[eHI/IH?

9.

B yem cymuocTts MoaudunupoBanus?

10. HpI/IHI_[I/IHLI BBI60pa MECTa IJId U3TOTOBJICHUA 06pa3ua IIpu NpOBCACHUN MUKPOCTPYKTYPHOTO

aHaJIn3a.

11. Metoauka U3roTOBIEHUS MUKPOILIU(A.

12. MeTaJ’IJ’IOFpa(bI/IquKI/Ie MUKPOCKOIIBI. OCHOBHBIE COCTaBJIAOIIUC MCTaJ'IJ'IOFpa(bI/IquKOFO

MHUKpPOCKOIIA.

13. KakoBrl XapaKTCPHBIC CBOMCTBa METAJIJIOB U Y€M OHHU OHpe,Z[eJ'IHIOTCH?



14. Kakue XapakTEepUCTUKM MEXaHUYECKMX CBOMCTB OINpEAEISAIOT IPU HCIBITAHUM Ha
pactspkenne?
15. B yeMm paznuuue MEeXAy YOPYroi U IIacTHUECKOn aedopMarusiMu?

16. Yto Takoe «TBEPIOCTh» U KaKUE METOJIBI ¢ onpeaeeHns Bam u3BecTHo!?

3aganusa 171 oueHKky ocsoenns Tembl 2

«/luarpaMMbl COCTOSIHUSI METAJJIOB U CILIABOB»
OO6yuaromuiicst 10HKeH
3Hameo:
— IOHATHUC O CIJIaBax U METOJax UX HOHy‘IGHI/ISI;
— BH/BI CIINIAaBOB, OCHOBHBIC X XapaKTepI/ICTI/IKI/I;
— TIOHATHE O JIMarpaMMe COCTOSHUS CIIABa;
— THUIIBI )II/IanaMM COCTOSHHA CIIJIaBOB,
— 3aKOHOMEPHOCTH TPOIlecca KPUCTALIU3AIUN M CTPYKTYpOOOpa30BaHUs METAJIOB U CIIABOB;
— JMarpamMMy COCTOSIHHS CIUTABOB CHCTEMBI XKeIIe30-yTIIePOI;
— JKeJe30YTJIEPOUCTHIE CIUIABhI, UX CTPYKTYPHBIC COCTABIISAIONINE M KPATKYIO XapaKTePUCTHUKY.
— TOHATHE O TUTACTUYCCKOU JAeopMaIiu, HaKJIee ¥ BIUSHAU UX Ha CBOWCTBA METAJIJIOB.
ymems:
— aHaJIM3UPOBAThH YIPOIMEHHYIO THArPaMMY COCTOSIHHSI CIIJIABOB CHCTEMBI JKEJIe30-YIIIePOI;

— PpacCllioO3HaBaTb BHUbI IUIACTHYSCKOM ,I[e(l)OpMaI_II/II/I.

Bonpochl 1JIs1 yCTHBIX ONPOCOB

1. Yro Takoe KOMIOHEHT, (pa3a, METANIMYECKUNA CTIIaB?

2. OOBbsICHUTE TIOHATHUS «TBEPIBI PacTBOP», «MEXaHUYECKas CMECh», «XHMHUYECKOE
COCIUHCHHE.

3. Urto mpeactaBisitOT coO0OH TBEp/bICe PACTBOPHI 3aMEIICHUS W BHEIPCHHS, KaKUE OCHOBHBIC
ycnoBus ux obpazoBaHus?

4. Kak cTposTcs AuarpamMMbl COCTOSHHS IBYXKOMIIOHEHTHBIX CUCTEM?

5. IlpuBenute ypaBHeHHe TpaBuiaa (a3 U OOBICHUTE (PUIUUECKHI CMBICT YHCIa CTETeHen
CBOOO/TBI.

6. OOBsSCHUTE MPUHIMI MOCTPOSHUS KPUBBIX OXJIAXKIEHHUS CIUIABOB C IOMOIIBIO MpaBuia ¢as.

7. Kak Oynmer BBITVISAIETh YYaCTOK KPUBOM OXJIQXKICHHUS, €CIH YUCIO CTeleHed CBOOOIbI
CUCTEMBI PaBHO JABYM U UMeeTcs oaHa (aza?

8. Uro Takoe eppuT, ayCTEHUT, MEPIIUT, LIEMEHTUT U J1eae0ypuT?



9. Kakue npeBpaiieHus IpOUCXOIAT B CIUIaBaX MPU TEMIIEPATYypax COOTBETCTBYIOMINUX JTMHHSIM
Acl, Ac3, Acm.

10. Kak u3MeHsieTcs CTpOCHHE METaljia B MIPOLIECCE TUIACTHYECKOTO e(OPMUPOBAHUS?

11. Kak u3MeHseTcs TUIOTHOCTh AUCIOKAIIMH MPH IIaCTHYeCKOH aedopmarmm?

12. Kaxk BAMSIOT JUCIOKAIMK HAa MPOYHOCTH MeTasuia?

13. B yem CymiHOCTb HaKJIeNa U KaK OH MPAKTHYECKU UCTIONb3YeTCs?

14. Kak u3MeHSIOTCsl CBOMCTBA JIe(hOPMUPOBAHHOTO METaJlIa MpU HarpeBe?

15. B gem cymniHOCTh TIpoliecca Bo3Bpara?

16. Yto Takoe mepBUYHAS M BTOPUYHAS PEKPUCTAIUIA3AIUS ?

17. B 4yem paznuuue MEXAy MOHSATHIMH «XOJOJHAs IUTacTHUYecKas aedopMaiusy U «ropsdas

rIacTudeckas aehopmanus»?

3aganus 1Js oueHKku ocBoeHusi Tembl 3
«TepMuueckasi 1 XMMMKO-TepMHUYecKasi 00padoTKa MeTaJI0B»
OO0yuaromuiics T0KEeH

3HAMb:

MOHSATHE O TEPMHUECKONU 00pabOTKE METAJIOB;

(hakTOpBI, ONIPEACIIAIONINE PEKUM TEPMUIECKON 00padOTKH;

OCHOBHBIE BHJIBI TEPMHIECKOM 00pabOTKH CTaIH,

UMETh IMpPEJICTAaBICHUE O MPOAYKTaX pa3JIOKEHHs ayCTeHWTa IpU Pa3IMYHOH CKOPOCTH
OXJIQXJICHUs, 3HAaTh UX XapaKTEPUCTUKHU U CBOMCTBA;

— BHUJIbl BOCCTAHOBUTEIBHON TEPMHUUECKO 00pabOTKU cTay;

— OCHOBHBIE BHJIbl XUMUKO-TEPMHUECKONH 00pabOTKH, UX Ha3HAYCHHE

ymembp:

— Ha3HayaTh PE&KUMBbI TEPMUUECKOI 00pabOTKH [yl pa3IUUHBIX BUJIOB CTaJEH;

- BLI6I/IpaTB croco0 YIIPOUYHCHHS CTAJIM B 3aBUCUMOCTH OT YCJIOBI/Iﬁ €C pa6OTBI.

Bonpocs! 1J1s1 YCTHBIX ONIPOCOB

1. Onumute MexaHU3M 00pa30BaHMs ayCTEHUTA IPU HarpeBe CTAJIM.

2. KakoBbl MEXaHU3MBI M TeMIepaTypHble paiioHbI 00pa30BaHMs CTPYKTYp MEPIUTHOrO THIIA
(mepnuta, copbuTa, TpoocTUTA) U OeitnuTa?

3. B dem paznnune MexIy NepIUTOM, COPOUTOM M TPOOCTUTOM?

4. Yro Takoe MapTEHCHUT U B YEM CYLIHOCTb M 0COOCHHOCTH MapTEeHCUTHOTO MPEBPAIICHNUs?
5. Yro Takoe KpuTHUYECKast CKOPOCTh 3aKaJIKu?
6

B uem cymHoCTh npeBpaleHuii, IpOUCXOASIINX IIPH OTITyCKE?



7. IlpuBemute ompeneneHUs] OCHOBHBIX CIOCOOOB TEpMHUYECKOW OOpabOTKH; OTKHUTA,
HOPMaJIM3all1H, 3aKaJIK1 U OTIYCKa.

8. Kakue pa3HOBUIHOCTH OTKHIa BaM U3BECTHBI U ISl YETO OHU TPUMEHSIOTCS?

9. Kakue ciocoOsI 3akanku Ber 3Haete?

10. Mo xakux Temreparyp HarpeBaroT JI0- U 3a9BTEKTOUIHBIEC CTAIIU MO 3aKaJIKy?

11. B uem 3akiroyaeTcs npolecc MOJHOTO OTKUra J10BTEKTOUIHON cTanu?

12. Kakue cTpyKTypHBIE H3MEHEHHUS IPOUCXO T MIPH TOITHOM OT)KHTE?

13. Kaxk BeIOMpatoT TEMIIepaTypy HarpeBa Juisi OT)KUTa JIOIBTEKTOMTHON CTam?

14. B kakux ciy4asx Ha3HA4yaroT MOJHBIA OTKUT CTaIu?

15. B kakux ciayyasx Ha3HayarOT HOPMaJIU3aLUIO CTaJIU?

16. B 4eM cymHOCTH mpoliecca eMeHTaun?

17. OnumuTe Ha3HAYEHUE U PEKUM TEPMOOOPAOOTKH MOCTe IIEMEHTAIUH.

18. PaccMoTpuTe ATarsl nporecca a30THPOBAHUSI.

19. B yem npeumyIiecTBa MPOYHOCTHOTO a30THPOBAHUS TIEpe]] [IEMEHTAINEH?

20. Kak n3MeHsI0TCSl CBOMCTBA U3 MPH IPOOECTPyitHOI 00paboTKe, M KaKOBa MPUPOJIA ITUX
U3MCHEHHN?

Tunopoii Tect mo Temam 1, 2, 3

Bapuant Nel
1.  Kakoiil u3 nepeuncieHHbIX METAJIJIOB SABJISETCS HanboJiee paclpoCTpaHEHHBIM B 36MHOM Kope:
a) Al
6) Fe
B) Ti
r) Mg
)

2. CBOﬁCTBO, cocToAlmece B CIIOCOOHOCTH BCIICCTBA CYHICCTBOBATH B PA3HBIX KPUCTATIMYCCKUX
MOI[I/I(bI/IKaI_[I/IHX, Ha3bIBACTCA

Turm aneMeHTapHOHN SYEHKH KPUCTAJUTMYECKOM pelieTKH, n300paKeHHOH Ha
PUCYHKE, COKPAILlEHHO Ha3bIBAETCS

4.  Yro U3 nepeyrcIeHHOTO HUXKE OTHOCUTCS K TOYEUHBIM Ae(eKTaM KPUCTAITMYECKONW PELIETKH ...
a) BaKaHCUA
0) TrpaHHULBI 3epeH
B) JUCJIOKAIUS
I') TOpbI

5. CnocoOHOCTh MaTepuraia COIMPOTHUBIATHCA BHCAPCHUIO APYTroro Oolee TBECPAOTO TCJIa
Ha3bIBACTCA

6. HpI/I HUCIBITAHUU 06pa3I_IOB Ha MasATHUKOBOM KOIIPC ONPCACIIAOT
METAJIJIOB




10.

11.

12.

13.

DNeMEeHT WU XUMUYECKOe COSIUHEHUE, 00pa3yIoINii CIIJIaB, Ha3bIBACTCS

Crnas, aTOMBI (MOHBI) OJHOTO M3 KOMIIOHEHTOB KOTOPOT'O 3aMELIat0T aTOMbI (MOHBI) JPyroro B
y3J1aX KpUCTAJUIMYECKOHN PELIETKH, IPU 3TOM COXPaHSAETCs] KPUCTAUINYECKas pEeLIeTKa
PacTBOPUTEIISL, HA3bIBAETCS

TBepaplil pacTBOp BHEApPEHUS yriiepoJia B a-xkenese (Ha 6asze OLIK pemerkn) Ha3bIBaeTCs

Ha nuarpamme ">xene3o-1ieMeHTUT" JIMHUS

t'c
1539“(5A JIMKBUJYC — OTO JINHUA ...
x D
KeA / a) AECF
E 147°0~C X 0) PSK
i Ir 8) ACD
A o T, r) ECF
% s/ M 1% | K
o |
:m+n M ray, o M0 B ney,
Oty I .
Q002 08 214 43 W 669%C

CmutaBel jkenes3a ¢ yrieposoM, coaepsxkamue ot 2,14% no 4,3% yrneponaa, Ha3bIBarOT

Tepmuueckas 06paboTka, MpyU KOTOPOH CTalb HarpeBaloT A0 TEMIIEpPATyp BBIIIE KPUTHUYECKUX,
BBIICPKUBAIOT TPU  JaHHOW TeMmIepaType U OXJaXJaloT ¢ [e4blo, Ha3blBaeTcs

Kak Ha3bpIBaeTcst IpOIIecC HACKIIIEHHSI TOBEPXHOCTHOTO CJIOS YIJIEPOJIOM U a30TOM B PACIlIaBax
coueit, coaepxanux rpynmny CN?

a) YnydumieHue

0) A3zoTHpOBaHHE

B) HurtpouemeHranus

r) lluanupoBanue

Bapuant Ne2
DNEeMEHT, ABJIAIOIINICST HEMETAIOM:
a) Mo
6) B
B) Ta
r) Be
AnnoTponuueckas MOAU(PHUKAIUS YrIIepo/ia MpU BEICOKUX JaBICHHSIX —

Tun >nemMeHTapHON AYEHKN KPUCTAJUIMYECKON pelIeTky, n300pakeHHOH Ha pUCYHKE,
COKpAILIEHHO HAa3bIBAECTCS




10.

11.

12.

13.

UTo U3 MepeyncIeHHOT0 OTHOCUTCS K TMHEHHBIM JIe(heKTaM KPUCTAIUTUIECKOTO CTPOCHUS
METaJLIOB:

a) BaKaHCHUs

0) TpaHuIa 3epeH

B) JMCJIOKAIUs

I) pakoBUHA

[Ipu ucnpITaHUAX HA PACTSKEHUE OIPEIEISAIOT METaJIOB

[Ipu usmepenuu TBeproctu 1o Poksenny no mkane C B KauecTBE MHJIEHTOPA UCIOIb3YIOT

KpuBas Ha quarpamme, coeuHsONAs KPUTUYECKUE TOUKH, COOTBETCTBYIOIIUE MPU OXJIKICHUN
KOHIy KPUCTaJUTU3aIun

®a3a, B KOTOPOH OJJUH U3 KOMIIOHEHTOB CIIJIaBa COXPaHSET CBOIO KPUCTAINIMYECKYIO PEIIETKY, a
aTOMBI BTOPOTO KOMITOHEHTA PACIIOJIAraroTCsl B PEIIETKE TIEPBOTO KOMIIOHEHTA, U3MEHSS €€
pa3Mepsbl, Ha3bIBACTCSA

TBepasiii pacTBOp BHeApeHusd yraepoaa B ['IK pemerke xene3a Ha3bIBaeTcst

¢ Ha nuarpamme "xene30-ieMeHTUT" JTUHUS
1539%”‘ ABTEKTUYECKOTO MPEBPAIICHUS — 3TO JIMHHUS ...
X D
oA / a) AECF
E 1147 X+ . 0) PSK

¢
e’ A ' B) ACD
A+ +N N+l r) ECF
% s/ M | e ? K :
o i
| o 'l“ Moty | M ll Tl

| ] 1
Qo002 08 214 43 oc 6,69%C

O+l

CmnaB keje3a ¢ yriiepooM, conepxkamniuii 0,8% yriaepona, Ha3bIBAalOT
b b

Tepmudeckass 00pabOTKa, MPU KOTOPOH CTalbh HArpeBarOT BhINIE JTUHUHU “Ac3”, BBIIECPKUBAIOT H
OXJIAKJAIOT Ha BO3/IyXEe Ha3bIBACTCS

Hpouecc HACBhIIICHHUA ITOBECPXHOCTHOT'O CJIOA CTAJIN AJIIOMUHHUEM HA3BIBACTCA

3aganus 19 oleHKkH ocBoenus Tembl 4
«KOHCTPpYKIIMOHHBIE 1 HHCTPYMEHTAJIbHbIE MATEPUATIBI»
OOyuaromuiicst 10JKeH

3Hambsv:



— COCTaB YIVIEPOJUCTBIX CTallel, WX KJIACCH(PHKAIMIO, BIMSHUE MPHUMECeH Ha CTPYKTypy H
CBOICTBA CTaJIH;

— BJIMSIHUE JIETUPYIOIINUX 3JIEMEHTOB Ha CBOICTBA CTalH;

— COCTaB KOHCTPYKLIMOHHBIX JIETUPOBAHHBIX CTaJIel, UX CBOMCTBA U IPUMEHEHUE;

— COCTaB HMHCTPYMEHTAJbHBIX YIJIEPOAMCTBIX M JIETUPOBAHHBIX CTajlel, MX CBOICTBA U
IIPUMEHEHUE;

— CTaJli U CIUIaBbI C 0COOBIMU CBOMCTBAMHM, UX CBOMCTB U NMPUMEHEHUE;

— npuHIMN MapkupoBku ctane o 'OCT.

— YYT'yHBbI, BIUSHUE IPUMECEN Ha UX CTPYKTYPY U MEXaHUUYECKHUE CBONCTBA;

— KJIacCU(UKALMIO YYT'YHOB

— npuHIUI MapkupoBku uyryHa o I'OCT.

ymembs:

ONpCACIIATh BUJbl KOHCTPYKIUMOHHBIX U HHCTPYMCHTAJIBHBIX CTaﬂefI;

pacimudpoBbIBaTh MapKu CTajiel U YyTr'yHOB.

Bonpochl 1JI1 yCTHBIX ONPOCOB

1 B dem otnuume ceporo yyryHa ot 6emoro?

2 Kak noJsrydaroT BEICOKOTIPOYHBIN uyryH? Ero cTpoeHune, CBONCTBA U Ha3HAUYCHHUE.

3 CpaBHHTE MEXaHUUYECKHE CBOMCTBA CEPOT0, KOBKOTO M BHICOKOTIPOYHOTO YYT'YHOB.

4 Pacmudpyiite mapku uyrynos BU35, CU40, K4 45-6.

5 Kak xmaccuuuupyroT CcTaad 10 KOJUYECTBY JISTUPYIOIIMX JJIEMEHTOB, KAdeCTBY H
Ha3HA4YCHHIO?

6 CocraBbTe MapKy CTaJH: JISTUPOBAHHAS KOHCTPYKIIMOHHASI BBICOKOKAYECTBEHHAS CO CPEITHUM
coaepxanue yriepoaa 0,20 %, xpoma — 4%, conepkanue HUKesA U BaHaaus 10 1 %?

7 CocraBpTe MapKy CTajlu: JIETMPOBaHHAas MHCTPYMEHTAlbHAas KadeCTBEHHAs CO CPEIHUM
coaepxkanueM yriaepoaa 0,9 %, mapranna — 2%, kpemuus 10 1%?

8 Kakumu srneMeHTaMu JIETUPYIOT KOHCTPYKIIMOHHBIE CTaIu?

9 Kakue TpeboBaHMs NPEABABIAIOTCSA K IEMEHTUPYEMBIM CTANISAM?

10 Kakue TpeGoBaHUS MPEABABISIOT K YAyUIIA€MbIM CTaNIsIM?

11 T[IpuBeauTe MpUMEPHI YIyUIIaeMbIX CTaIeH

12 Kakue TpeGoBaHUs IPEABABISAIOT K PECCOPHO-TIPYKHHHBIM CTaIsIM?

13 I[lIpuBegutre mnpuUMEpbl MapOK PECCOPHO-TIPYKUHHBIX CTallel, YKaXHTe KOHKPETHOE
Ha3HauYeHHUe U pacmudpynTe ux.

14 Kaxk knaccuuIpy0T HHCTpyMEHTaJIbHbIE CTaIH?



15 TlpuBeaure MapKd YIJIEPOJUCTBIX M JIETHPOBAHHBIX HWHCTPYMEHTAJBHBIX CTaled C
OJIMHAKOBBIM COJIEP)KAaHHEM YIIIEpoaa U YKXKHUTE MPEUMYILECTBA JIETUPOBAHHBIX.
16 IlpuBeaute Mapku OBICTPOPEKYIIUX CTAJICH.

17 Kak nojapa3aensior MTaMIoBble cTanu?

3aganus 1isl oeHKH ocBoeHusi TeMbl 5
«MaTepuaJibl ¢ 0COOBIMHU TEXHOJIOTMYECKUMH CBOMCTBAMU»
OO0yuaromuiics T0KEeH
3Hamb:
— CINIaBBI ¢ 0COOBIMH CBOMCTBAMHU;
— XapaKTEePUCTUKH MEIH, KIacCCH(PUKAIMIO CIJIABOB HAa OCHOBE MEIM, WX COCTaB, 0OJacTh
MIPUMEHCHHSI;
— TMPHUHIMI MapKUPOBKU Meu U ee crutaBos 1o ['OCT.

ymembs:

pacudpoBBIBATH MAPKU MEIU U CILIABOB.

Bonpochl /151 YCTHBIX ONIPOCOB
1 Kak BIHSIOT IPUMECH HA CBOMCTBA YUCTOW Menu?
2  Kak xnaccuuuupyroTcss METHbIE CTUTaBhI?
3  Kakwue criaBbl OTHOCSTCS K JIaTyHSIM ?
4  TlpuBenuTe HECKOJIBKO MPUMEPOB JIATYHEH C yKa3aHMEM UX COCTaBa, CTPYKTYpbI, CBOMCTB U
Ha3HAYCHUS.
5 Kakue crnnaBbl oTHOCSTCS K OpoH3am? VX MapKkupoBKa U COCTaB.

6 VYkaxure CTPOCHHUC, CBOMCTBA U Ha3HAUCHUEC Ppa3JIMIHbIX 6p0H3.

3aganus 1Js oneHKH ocBoeHns TeMbl 6
«MaTepHaJbl ¢ MaJI0ii TVIOTHOCTHIO»
OO0yyaromuiics JOKeH
3HAMDb:
— XapaKTePUCTHKH AQIOMHHHS, Marfus, ux (Qu3nMdeckrue U XUMHUYECKHE CBOICTBa, 00JIacTh
MIPUMEHEHHUS,
— KIaccuUKaIMIo CIIJIaBOB HA OCHOBE aTIOMUHUS U MarHUsl, NX OCOOCHHOCTH.
ymemup:

- paCH_II/I(prBLIBaTB MapKu aJIIOMUHUSA, MEAW U CIIJIaBOB HAa UX OCHOBC.



Bomnpocs! 111 yCTHBIX OIIPOCOB
1 CgoiicTBa ¥ IPUMEHEHHUE ATTFOMUHHUS.
2  Kak knaccu(uuupyroTcs alfOMUHUEBBIE CIUIABbI?
3 Kakue BB 3HAeTe IUTCHHBIC AIOMHHUEBBIC CIUiaBbl? [lpuBemuTe WX MapKW, COCTaB,
00paboTKy, CBOMCTBA.
4 Ilepeunciute OCHOBHBIE CBOMCTBA MarHusl.

5 Kak knaccuunupyroT MarHueBbIe CIUIABbI?

3aganus ais oueHku ocBoenusi Tembl 7

«MartepHaJibl YCTOHYUBBIE K BO3/1eiiCTBUIO OKPYKalOLIeil cpeabl»
OO0yuaromuiics T0KEeH
3Hamo:
— CYIIHOCTb ¥ BUJBI KOPPO3HUH,
— OCHOBHBIE CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH;
— JIETUPOBAaHHBIE CTAJU C OCOOBIMH (PU3NUECKUMH CBOMCTBAMH, UX MapKUPOBKY.
ymembp:
— BBIOMpaATh CMOCOO 3alUTHI OT KOPPO3HH B 3aBUCHMOCTH OT YCIIOBHH pPaOOTHI AeTaliedl H

KOHCTPYKIUH B LIEJIOM.

Bonpochl /151 YCTHBIX ONIPOCOB
1 JlaiiTe ompeneneHne KOPPO3UH.
2 Kakue Buasl koppo3um Bl 3Haere? JlaiiTe KpaTKyr XapakTEPUCTHKY KaKJIOMY BHUIY
KOPPO3HH.
3 HazoBute crocoObl 3alUTHl METAJIOB OT KOPPO3UHU. B Kakux ciaydasx NPUMEHSIOT TOT WK
WHOM c1oco0 3aluThl?
4 Yto Takoe >KaporpoyHOCTb U KaPOCTONKOCTH? B ueM CX0ACTBO U pa3nuyue STUX MOHSATHIA?

[IpuBeauTe mpuMep Mapku KOPPO3UOHHO-CTOMKON CTaIIH.

3aganus 1Js oneHKH ocBoeHns TeMbl 8
«DJIEKTPOTEXHNYECKHE MAaTePUaJIbI»
OOyuaromuiics 10JKeH
3HAMDb:
— KJIacCU(UKAIUIO AIEKTPOTEXHUIECKUX MAaTEPHUATIOB,;

— OIpCACIICHUEC U KJ'IaCCI/I(I)I/IKaI_II/IIO JAUDJICKTPUICCKUX MATCPHUAJIOB,



— ONpEeleNICHHEe W KIACCH(PHUKAIUIO TPOBOJHUKOBBIX MAaTEpUAIIOB, MX OCHOBHBIE CBOWCTBA,
XapaKTePUCTHKHU M 00JIACTh IPUMEHEHUS;

— TMOJYNPOBOJAHHUKOBBIE MAaTEpHUabl, WX OCHOBHBIC CBOWCTBA, XapPAKTEPUCTHKH U O0OJACTh
MIPUMEHEHUS;

— MAarHHUTHBIC ATEKTPOTEXHUYECKUE MaTEepUaIbl, MArHUTHBIC XapaKTEPUCTHKH

— TMPUHIAI MAPKUPOBKH AIEKTPOTEXHUYECKUX U MATHUTHBIX MaT€pPUAJIOB.

ymembs:

paCHII/I(prBBIBaTB MapKu SJICKTPOTCXHUYCCKUX U MAIrHUTHBIX MaTCPUAJIOB.

Bomnpocsl 111 yCTHBIX OIIPOCOB
KakoBbI OCHOBHBIE EKTPUUYECKUE CBOMCTBA TUIEKTPUKOB?
Kakune quaieKTpuKku OTHOCSTCS K OpPraHUYECKUM?
N3 xakoro martepuaia u3roTaBiIMBarOT OCHOBAHUS JUIS IEYATHBIX IJIAT?
[IepeunciutTe OCHOBHBIE XapaKTEPUCTUKH MarHUTHBIX MaTEPHUAIIOB.
[IpuBeaute knaccupUKaIMIO MarHUTHBIX MaTEPHUAJIOB.
Mertannnieckne MarHUTOMATKAE MaTEPUAIIbI.
Mertannnieckne MarHUTOTBEPABIE MATEPHAIIBI.

®epputhbl. OCHOBHBIE CBOMCTBA.

© 00 N o O B W N

YTo Tako€ MarHUTOAUDIICKTPUKH ?
10 Yem oTimmuaercs cOOCTBEHHAs MPOBOJAUMOCTb OT IPUMECHON?
11 Kakumu METOJaMH MOJIy4ar0T MOHOKPHUCTAUTMYECKHUE TTOTYITPOBOIHUKN?

12 Yto mpencTaBistoT COOOM CIIOKHBIC TOJIYIPOBOTHUKOBBIEC COCTUHEHUS?

3aganus 1Js oneHKH ocBoeHns TeMbl 9
«HemeTasiuyecKne MaTepHaIbI»

OO6yuaromuiics JOJKeH
3HamMb:
— TMOHATHE HEMETANIMYECKUX MaTEPHUAJIOB;
— KIaccupUKaIMo HEMETATHIECKIX MaTepUasoB;
— OompeJeNeHne, XapaKTepUCTUKU U 00J1acTh MPUMEHEHUs TIIIacTMacc.
ymemup:
— OMNpPENENITh BUJ HEMETAUNIMYECKUX MAaTEPUAIIOB;
— BBIOMpATh HEMETANIMYECKHEe MaTepuaibl JUIsl U3TOTOBJICHHS] KOHCTPYKIIMM WCXOAS U3

Ha3Ha4YCHHUA U yCJIOBI/Iﬁ HX OKCILTyaTalluu.
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Bomnpocs! 111 yCTHBIX OIIPOCOB
UTo NIeXUT B OCHOBE KIACCU(PHUKAIIMH MTOJTUMEPOB?
Kakue matepuainbl OTHOCATCS K OOpaTUMBIM M HEOOpAaTHUMBIM IOJIMMepam?
Kakue Bbl 3HaeTe HaNOJHUTENN IU1acTMacC?
Jlj1g yero BBOJAT B IJIACTMACCHI OTBEPAUTENN?
[IpuBeauTe nmpuMepsl JIACTUKOB C TBEPABIMU HATIOJIHUTEISIMHU.
VYkaxxure 001acTh MPUMEHEHHsSI TEPMOIIACTOB M PEaKTOILIACTOB.

B yem npeumyiiecTBa miaacTMacc 1Mo CpaBHEHHUIO ¢ METANIMYECKUMHU MaTtepuanamu? KakoBbl

WX HEOOCTATKU?

8
9

Uro npencrasisier coboit pesuna?

Uro Takoe cutamisl? [IpumeHenue cutamion?

Saganuda aJd oueHku ocsoenus Tembl 10

«HOpOIHKOBbIe H KOMIIO3UIIMOHHBIEC MaTEPHUAJIBI»

OO0yuaromuiics T0KEeH

3HAmMb:

OCHOBHbBIE XapaKTEPUCTUKU BOJIOKHUCTBIX MaTepUalIOB U UX IPUMEHEHHUE;
CHOCOObI MOTYYSHHS U3ETUN U3 IOPOIIKOB;

METO/IbI MOPOIIKOBOM METAJITyprUu;

CBOMCTBa 1 00J1aCTh MPUMEHEHHS TOPOIIKOBBIX MaTEPHAIIOB.

KJ'IaCCI/I(bI/IKaI_[I/IIO, CTPOCHHC U CBOICTBa KOMIIO3UIIMOHHBIX MaTCpHaJIOB.

ymembs:

1

pacimu@poBIBaTh MAPKU MOPOLIKOBBIX U KOMIO3HIIMOHHBIX MaTepuanoB 1o ['OCT;

Bonpochl /151 YCTHBIX ONPOCOB

Urto Takoe mopoimkoBbiii Marepuan? lpuBenure kiaccupuKkaino MOPOIIKOBBIX MaTepPHAIOB

10 BUAY IPUMCHCHMUL.

2 UYro rtakoe TBepAbplid crmiuaB? Ha kakue TuObl AeNAT TBEpAble CIUIaBbl MO CHOCO0Y HX
U3TOTOBJICHUS?

3 Yro takoe kepmetsl? [IpuBenure npumep.

4 Yro Takoe CTeTUTHI?

5 Pacmmudpyiite mapky TBepaoro criasa T15K6.

6 Yro Takoe KOMIO3UTHI?

7  Ilepeuncnante KOMIIOHEHTHI KOMIIO3UTA.

8 Kak mosapa3iensitor KOMHIO3HUTHI B 3aBUCUMOCTH OT (POPMBI U pa3MepOB HAMIOJIHUTES?



10.

11.
12.

13.

14.

15.

9 Kak moapa3iensitoT KOMIO3HTHI [0 BUY MaTPHUIIbI?

10 Ot 4ero 3aBUCAT MEXAHUUYECKUE CBOIICTBA KOMIIO3UTOB?

Tunosoii Tect mo remam 4, 5, 6, 7, 8, 9,10

Bapuant Nel

Kaxkas 13 nepeuncieHHbIX MapoOK MaTepUaIOB OTHOCUTCS K KOHCTPYKIIMOHHOW CTajIu
OOBIKHOBEHHOTO KauecTBa

a) cranb 10

06) cr. 1

B) Y10

r) P9
JJ1s U3roTOBIEHUS! aBTOMOOUIIBHBIX pEeccCop Ha NMpeaAnpusaTHH ucnonb3yroT ctanb SOXT'A. byksa
«A» B MapKUpPOBKE 03HAYAET, YTO CTAJIb

Kakas u3 nepeunciieHHbIX MapOK MaTEPHUAJIOB OTHOCUTCS K MHCTPYMEHTAIbHON CTalln
a) 10XCH/
6) XBI'
B) 12X17
r) craiub 20

Bpennoe siBnenune, pa3BuBarolieecs n3-3a cojepxanus npumecu Gpochopa B CTaiu, Ha3bIBaCTCS

dopma rpaduTOBBIX BKIIOYCHHUH B uyryHe Mapku BY 40 Ha3siBaeTcs

UyryHsl, noiydaeMble 13 0€J10ro JOIBTEKTHUECKOTO YyTr'yHa B pe3yJibTaTe HarpeBa M JAJIUTEIbHOM
BBIJICPKKHU, HA3bIBAIOTCS

Cnnas cuctemsl Al - Si Ha3pIBaeTcs

Mapka crnaBa JIL23A6K3Mu2 oTHOCUTCS K Tpyme

AJIOMUHUEBBIN CIIJIaB, OTHOCSIIUICS K Je(OPMUPYEMBIM TEPMHUUECKU YIIPOUHSIEMbIM, Ha3bIBACTCS

HOJ'II/IMepHBIC MaT€puraibl, KOTOPBIC pasMAr4arOTCA IIpU Harp€BaHuu, a IIpu OCTbIBaAaHUU BHOBb
an/I06peTa10T CBOM HM3HA4YaJIbHbIC CBOﬁCTBa, Ha3bIBAKOTCA

B nnactmaccer JJI1 TIOBBIIIECHU S MEXaHHYCCKHUX CBOICTB Z[O6aBJ'I${IOT

MaTepI/IaJ'ILI, BCTYIIArOIME BO B3aHMOHCﬁCTBHe C MarHuTHBIM IIOJIEM, Ha3bIBAIOTCA

Kakoii 13 nepeunciieHHbIX MaTEPUAIOB SIBIISICTCSI CBEPXITPOBOTHUKOM ?
a) Menp
6) Ocwmuit
B) OnoBo
r) XKeneso
Kakoii mokasaresns pa3nmu4aeT MarHUTHbIE MaTepHaibl HA MATHUTOTBEPIble 1 MAarHUTOMSATKHE?

VY kakoro BeriecTBa 00JIbIIE COMPOTHBIEHUE TOKY?
a) Koncranran
0) Manranux
B) Huxpom
r) Bosmyx

Bapuant Ne2



10.

11.
12.

13.

14.

15.

Cranb mapku A40I" oTHOCHTCS K Ipymiie

CocraBbTe MapKy CTally 1O CIEAYIOIIUM XapaKTePUCTUKAM:

JICTUPOBaHHAsI BHICOKOKAYECTBCHHAs KOHCTPYKIIMOHHAS CTallb CO CPESIHUM COJICPKAHUEM YTJIepoia
0,12%, xpoma ~ 2 %, aukens ~ 4 %
Kakast u3 HUKe IepeunCIIeHHBIX MAPOK CTaJICH SIBISCTCS HEPXKABEIOIIEH CTaIbI0?

a) A20

0) 12X18HI9T

B) XBI

r) 0912C

Bpennoe siBnenue, pa3BuBarolieecs n3-3a CoAep KaHus MIPUMECH CEPhI B CTAJIN, HA3bIBACTCS

®opwma rpadura B uyryne mapku KUY 30-6 HazpiBaeTcs

UyryHsl, nosydyaeMble MOAU(PHUIIMPOBAHUEM MarHUEM WM LIEpUEM, Ha3bIBAIOTCS

CrnaBel MEAU C TMHKOM Ha3bIBAaKOTCs

Tepmuueckas oOpaboTka, KOTOpoi noasepratot cruias /{16 -

Hazosure Tum crutaBa, kK koropomy oTHOcuTcs Mapka bpOLIC 4-4-2,5

Yro u3 NEPCUUCIICHHOTO OTHOCUTCA K HCOPraHMYCCKUM HEMCTAJTNIMYCCKUM MaTepI/IaJ'IaM?
a) Mpamop
0) ¢dropommact
B) pe3uHa
I') TEKCTOJIUT

B muractMaccel it 3aMeIeHs CTapeHUsl 100aBIISIFOT
BemectBa, o0manaromme crmocoOHOCThIO MOJISIPU30BATHCS B DJIEKTPUUECKOM I10JI€, Ha3bIBAIOTCS

YTo HE OTHOCUTCS K MArHUTHBIM MaTepuraiam?

a) Marautomsrkue MaTepuatbl

06) MaruutoTBepAble MaTepUAITbI

B) MarnurocpeHue MaTepuatbl

r) Bce oTHOCATCS
JIMdIeKTprKH, 00J1a1at0IIe CIIOHTAHHOM MOJISIPU3AIIUeH 101 JeHCTBUEM MEXaHUYECKOTO
HATPSOKCHUS, Ha3bIBAIOTCS
Kakoii u3 marepuanoB o0siagaeT HanOOIbIIEH AIMEKTPHUECKOM TPOBOTUMOCTHIO?

a) Menp

06) Koncranrtan

B) Bosbdpam

r) Lle3mii

3aganusa 15 oueHKH ocBoeHnst Tembr 11
«OCHOBBI TEXHOJIOTHH JUTEHOT0 MPOU3BOACTBA»
OOyuaromuiicst 10JKeH
3HAMD:
— Ha3HA4Y€HUE U CYLIHOCTH JIUTEHHOTO MPOU3BO/ICTBA;

— KIaccupUKaIMIo CIOCOOOB JIUTHS;



— OCHOBBI TEXHOJIOTHH JIUThS B Pa30BBIX MIECUAHO-TIIMHUCTHIX (hOopMax;

— OCHOBBI TEXHOJIOTUM JHThS B CHEUUAIbHBIE (OpMBI (IO BBIIUIABISIEMBIM MOJEISAM, B
000J10uKOBBIC (OPMBI);

— OCHOBBI TEXHOJIOTMM JIUThSl B MeETANIMYECKHE (POpMbI (KOKWIb), JUTHE IOJ JaBICHUEM,
IIEHTPOOESIKHOE JIUTHE.

ymembp:

— BBIOMPATH METOJIBI U CIIOCOOBI TIOTYYEHUS 3aTOTOBOK.

Bomnpocs! 17151 yCTHBIX OIIPOCOB

1 [aiite XapakTepuUCTUKY JIMTEHHBIX CBOWCTB  CIUIABOB: JKUIKOTEKY4YeCTb, yCaJKa,
CMauMBaEMOCTh, T'a30MOTJIONIEHNE, XUMUYECKasi aKTUBHOCTbD, JIUKBalus. CpaBHUTE JUTEHHbIE CBOICTBA
CTaJld U YyryHa.
[lepeuncnure OCHOBHBIE TUTEIHBIE CILIABHI.
Uto npencrasisiet coboit uteitnas popma?
N3 xakux MatepuaaoB U3rOTABIMBAIOT JUTEHHBIE POPMBI?
Kak HaszpIiBaeTcs npoiecc U3roToBIeHUs TUTEHHBIX (GOpPM U3 POPMOBOYHBIX cMecei?
Kaxkue mpucnocoOaeHust BXOJAT B IUTEHHYIO OCHACTKY?
UYrto Takoe nuTHUKOBas cuctema? I3 Kakux OCHOBHBIX YaCTEH OHA COCTOUT?

KakoBbI 0CHOBHBIE KOMIIOHEHTEI IECYAHO-TJIMHUCTELIX CMECEi?

© 00 N o o A WD

Kax mpoun3BouTcst BHIOMBKA U OYHCTKA OTIUBOK?

10 Ha3zoBure ocHOBHBIE 1e(DEKTHI PHU JTUTHE B TIeCYaHbIC (POPMBI.

11 Jluthbe B 000JI0YKOBBIC ()OPMBI: HCXOIHBIC MATEPHAJIBI, TEXHOJIOTHS H3TOTOBJICHUS 000JI0YKH;
00jacTh MpPUMEHEHHs crocoba. Cxema MoJIydeHHUs OTIMBKH. [IpenmyrecTBa M HEJAOCTAaTKH JIUThS B
0007109KOBBIC (DOPMBI.

12 JluThe MO BBIILUIABIIEMBIM MOJECISAM: HCXOJHBIC MAaTEPHalbl W TEXHOJOTHS H3TOTOBIICHHUS
0007109KH; 001aCTh TPUMEHEHUS CIIOCO0a.

13 JluThe B KOKWJIb: OCOOCHHOCTH TEXHOJOIHUYECKOTO Ipoliecca, IPUMEHsIeMoe 000pyI0BaHue,
00J1aCTh MPUMEHEHHUS CIIoco0a.

14 OOGnacTe NpUMEHEHUS TUTHS MO IaBICHUEM, TPEUMYILECTBA U HEAOCTATKU CIOC00a.

15 TIlpeumymecTBa, HEAOCTATKH U 00JIACTH MPUMEHEHHS LIEHTPOOEKHOTO JIUTHS.

3aganusa 171 oueHkn ocBoeHusi Tembr 12
«OCcHOBBI 00pa00TKH MeTAJJIOB IaBJICHHEM»
OOyuaromuiics: 10JKeH
3Hamb:

— (U3NYECKYIO CYIIHOCTb IJIACTUYECKON nedopmarii;



— TeMIlepaTypHbId HHTEPBAJ ropsiueii 00pabOTKH JaBICHUEM;

— CYIIHOCTb M TCXHOJOTMYCCKUC OCHOBBI OCHOBHBIX ITPOLICCCOB O6pa6OTKPI METAJlJIOB

JIaBJICHUEM.

ymembs:

— BI)I6I/IpaTI) METOJbI U CIIOCOOBI MOJIy4CHUS 3aroTOBOK.

1
2
3

Bomnpochl 111 yCTHBIX OIIPOCOB
OnuirTe MEXaHU3M IIACTUYECKOTO Ie(hOPMUPOBAHMUS.
Kak Bnusier Temmneparypa HarpeBa MeTalijia Ha CONpPOTHUBIIEHUE 1e(POPMHUPOBAHUIO?

Kakne u3 XUMHUYECKHX DJISMEHTOB B KEIIE30YTIICPOJUCTRIX CIJIaBax HanboJjee CHIIBHO

CHIDKAIOT IJIACTUYECKHUE CBOUCTBA?

4
5
6

500°C?

10
11
12
13
14
15

mramiax?

16

Yto Takoe «BO3BpaT»?
PackpoiiTe MoOHATHS «X0JI0HAS) U «TopsAYas» AeGopMarusl.

K xakomy Buay otHocutcs aedopmanus ctamu c0,3% yriepoaa mpu TemmepaType HarpeBa

HazoBure o0opynoBanue ajsi MPOKaTKU.

[IpuBeauTe knaccUpUKAUIO TPOLIECCOB MPOKATKH, TAUTE UX KPATKYIO XapaKTEPUCTHKY.
Kax ocymecTBisercs mporecc BOJIOUYEHHUS TPOBOJIOKU U TPYO?

Packpoiite cynHOCTb mpolecca mpecCoBaHMS.

Uro Takoe npsimoe U oOpaTHOE IpeccoBaHue?

[Touemy npecc-ocTaToOK MpU NPSIMOM IIPECCOBAHUH OOJIbIIIE, YeEM MPU 0OpaTHOM?
HazoBute ocHOBHBIE OTIEpalliy KOBKH.

Yewm otnmyaerca 'O oT koBKkU?

Kakyro ponp BeimonHser 3ayceHer| (00JoiiHas KaHaBKa) MPH IMITAMIOBKE B OTKPBITHIX

Hoquy IIpy HMTaMIIOBKC B 3aKPLIThIX IITaMIIax HeO6XOI[I/IMO HMETH 3aroTOBKY OobLIeH

TOYHOCTH T10 pazmepam?

17

I[J'IH JeTajJell Kakoro BHUJAa M H3 KaKHUX MaTCpraJIOB MPUMCHACTCA XOJIOAHAA JIMCTOBAA

LITAMIOBKA?

18

Hepqu/IanTe OCHOBHBIC OIll€paliun XOJIOJHOM JTMCTOBOM IITAMIIOBKH.

3aganus 119 oneHKH ocBoeHns Tembr 13

«Cpapka M naiika MeTaJ1JI0B»

OOyuvaromuiics JOJKeH

3Hambsv:



CYIIHOCTb IIPOIECCa U CIIOCOOBI CBAPKH,
MPEUMYIIIECTBA U HEAOCTATKU CIIOCOOOB CBAPKU;
METO/IbI KOHTPOJISI CBAPHBIX COSTMHCHUH;
CYIIHOCTB TIpOIecca M CII0COObI MaiKu.

IpeuMyHIeCTBa U HEAOCTATKHU, KOHTPOJIb MasgHbIX COGI[HHGHI/Iﬁ.

ymembs:

o o1 A oWN

BI)I6I/IpaTI) METOJbI U CIIOCOOBI MOJIy4CHUS 3arOTOBOK.

Bomnpocs! 17151 yCTHBIX OIIPOCOB
[To xakoMy npUHIIMITY KJIaCCU(UIUPYIOT METO/IbI CBapKU?
Kakwue Buibl CBapKH OTHOCAT K TEPMHUECKOMY Kiaccy?
Kakwue BuibI cCBapKH OTHOCAT K MEXaHHUUECKOMY KJlaccy?
Kakwue Buibl cBapKu OTHOCATCS K TEPMOMEXaHUYECKOMY Kiaccy?
UTto Takoe TeXHOJOrH4ecKas CBApuBaeMOCTb, Kakue (DaKTOphI €€ ONpeiestoT?
HazoBuTe mpuunHbl BOSHUKHOBEHUS TPEIIUH MPU CBAPKE.

Kax PCAIN3YyCTCd 3allydTa pPacCIIaBJICHHOTO MCTala B 3aBUCHMMOCTH OT BHJAA CBAapKu

IJIaBJICHUEM?

8
9
CBapKH.
10
11
12
13
14
15

CpaBHHTE 001aCTH MPUMEHEHHS SJIEKTPOHHO-JTYY€BOU M JIA3€PHOM CBAPKH.

[IpuBeauTe cpaBHUTENbHBIE XapAKTEPUCTUKN TEPMHUUECKUX U TEPMOMEXAaHUUYECKUX CITOCOOOB

HazoBure criocoObl MOBBIIEHUS TPOU3BOIUTEILHOCTH TOUEYHON CBAPKH.

KakoBa cymHocTs 00pa3oBaHus COEIMHEHUN MPU MEXaHNYECKUX CII0CcO0ax CBapKu?
KakoBbl 0CHOBHBIE 00J1aCTH MPUMEHEHUSI MEXaHUYECKHUX CIIOCOO0B CBapKu?

KakoBo Ha3HauyeHHe HAIJIaBKU U HAMBUICHUS U YeM OHH OTJIMYAIOTCS APYT OT Apyra?
Kakwue criocoObl HamIaBKy 1 HabUICHUS BbI 3HaeTe?

B uem 3akmrouaercs CYIIHOCTH ITpoLecca MaliKyd U KaKOBBI €r0 0COOEHHOCTH II0 CpaBHCHHIO

CO CBapKoit?

16
17
18

ITo xakuM MmpHU3HAKaM KJIacCU(UIUPYIOT COBPEMEHHbIE CIIOCOObI Maku?
KaxoBbI OCHOBHBIE 3Talbl TEXHOJIOTHUYECKOTO Mpoliecca Nanku?

B uyem 3akimo4aroTcsi OCOOCHHOCTH HalKH CTaHeﬁ, AJIIOMHMHHECBBIX, MAarHuMCBbIX, MCIHBbIX,

TUTAHOBBIX CIIJIABOB, TYTI'OINNIABKHUX METAJIJIOB U PA3HOPOAHBIX MaTepI/IaJ'IOB?

3aganus 19 oueHKH ocBoenus Temul 14

«O0padoTka MeTaJVIOB pe3aHneM»

OOyuvaromuiics JOJKeH



3HaAMb:

— CyIHOCTb Mpoliecca pe3aHus,

— KJacCU(UKAIMIO IBHKCHHUH MTPU MPOLIECCE pe3aHusl METAIJIOB;
— OCHOBHBIE CIIOCOOBI 00pabOTKH pe3aHuEeM.

ymembs:

BBIOMPATH CIIOCOOBI 00Pa0OTKH pe3aHNEM 3arOTOBOK;

Ha3Ha4YaThb PCKUMBI pC3aHu.

Bonpocsl 15151 YCTHBIX ONPOCOB

1 Yrto Takoe 0OpaboTka MeTaIOB pe3anueM. [IpuBeaute KiracCuPUKALNUIO IBUKEHUN pE3aHus.

2 Ilepeuncnure BUABI IE3BUWHON 00PaOOTKH.

3 Ha3zoBute OCHOBHBIE MapaMeTpbl peXMMa pe3aHusl Mpu ToueHuH. [lepednciure omepanuwy,
BBITIOJTHSIEMbBIC Ha CTAaHKaX TOKAPHOM T'PYIIITHI.

4 HazoBuTe OCHOBHBIC TapaMETpPhl PEeKUMa pe3aHds NMpH cBepiieHuH. HazoBUTE OCHOBHBIE
cXeMbl 00pabOTKH OTBEPCTU.

5 Ha3oButre ocCHOBHBIE TmapaMeTpsl peXuMa pe3aHus Npu  Gpe3epoBaHUUM U BHJIBI
(dbpesepoBaHusL.

6 KakoBbl mNpuuYMHBI HarpeBa 30HBI pe3aHUs 00padaTHIBAEMOTO MaTepHalia U CIHOCOOBI
CHIJKEHUS Harpesa?

7  HazoBuTte npuuMHBI U BUIbI H3HOCA UHCTPYMEHTA.

8  Uto BbI3BIBacT 00pa30BaHUE HAPOCTA IPU PE3aHUU, €TO BIUSHUE Ha mpoiiecc?

9 HazoBure 061acTy MPUMEHEHUS IPOTIATUBAHUS, 10JIOJICHUS U CTPOTAHUS.

10 Ilepeuuncnurte U 0XapaKTepU3yiTe OTACIOUYHbIE BUIbI 00pPaOOTKU 3arOTOBOK.

11 HazoBurte saexTpodu3nUEcKUe U DICKTPOXUMHUYECKHE MeToAbl 00paboTku. KakoBbl ux

npeuMyiecTa’?

Tunosoii Tecr mo temam 11, 12, 13, 14
BapuantNel

1. IlpucnocoGieHue ajs MoJydeHUs B IMTEHHON popMe OoTreyaTka MoJ0CTH, COOTBETCTBYIOIIEH
BHEIIHEN KOH(UTYpallui OTIMBKH, HAa3bIBAETCS

2. C yBenuueHHeM cojepKaHMs INIMHBI B JOPMOBOUYHON CMECH
a) MOBBIIIAETCS MPOYHOCTDH U MIIACTUYHOCTD
0) yBeIMUMBaETCS ra3oNpOHUIIAEMOCTb U HEIIPUTOPAEMOCTh
B) YJydlIaeTcs MOJATIUBOCTh U BHIONBAEMOCTh
3. Cnoco6 nuThs, 00ecTeYrBarONINi BHICOKYIO TOYHOCTh Pa3MEPOB U MAJYIO IIEPOXOBATOCTh
MIOBEPXHOCTHU
a) B Pa30BYIO [1ECUYAHO-TJIMHUCTYIO (hopmy



~

10.

11.

12.

13.

14.

15.

ok

0) HeHTpoOeKHOE

8) C) B KOKHJIb
Kaxkoii MaTepua UCIIOIb3yeTCsl sl U3TOTOBJICHUS MOJICIICH TIPH JIUTHE 110 BHIILIABISCMbIM
Mozensam?
Ormepalysi yMEHbIICHUST BBICOTHI 3arOTOBKH MTPU YBEJIUYCHHUHU TUIONIA A ONIEPEYHOTO CEUCHHSI
Ha3bIBACTCS
Crnioco6 00paboTKH METAJUIOB IaBJICHUEM MIPH MOJYYSHUHU TPOBOJIOKH HA3bIBACTCS

Pabouwnii ”HCTpYMEHT NIpU MIPOKATKE HA3bIBACTCS
YnpouyHeHue MeTaia B IPOLECCe XOJI0AHOM MIacTuYecKoil nepopManiiy Ha3bIBaeTCs

Hepopmanusi, mpoBoauMasi Ipy TEMIEPAType BBILIE TEMIIEPATYPbl PEKPUCTAIIIU3ALINH,
Ha3bIBaETCs
UTo siBiIsSIETCSI MICTOYHUKOM TETUIOTHI TIPH IYTOBOM CBapKe?
a) Tok, mpoxosmuii yepe3 NUIaKOBYIO BaHHY
0) DnexTpudeckas ayra
B) [lnazma
) DNEeKTPOIHBIN JTy4
Conepxanue yriepo/ia XOpoIlo CBAPUBAIOIINXCS CTAIEH
a) menee 0,25 %
0) 0,25-0,35%
B) 6oiee 0,45 %
CymmapHoe coaepxaHue KapOua0B TUTaHa U TaHTaja B %B Mapke crutaBa TT7K12 oGo3Hauaer

OCHOBHBIM HHCTPYMEHTOM Tpu 00pabOTKE MaTepUaIOB pe3aHrueM Ha TOKAPHBIX CTAaHKaX
SIBJISIOTCS

OcHOBHBIC JABOKCHUA IIPpU  PE3aHUM  MCTAJUIOB  MOAPA3ACIIAOTCA  Ha u

Croco6 00pabOTKM TMOBEPXHOCTEH Tema BpamieHus (oOpabaThiBaeMOW 3aroTOBKH) 3a CYET
nepeMeIieHus pesna (MHCTPYMEHTa) U HeNPEPHIBHOTO CHATHS YacTH MaTepuaia 3arOTOBKU B BUJIC
CTPYXXKH Ha3bIBaCTCS

Bapuant Ne2

Ces3yromuii Matepuan (OpMOBOYHOM CMECH MPU JIUThE B 000710YKOBBIE (POPMBI

DNeMEeHT TUTHUKOBOW CUCTEMBI, YMEHBIIAIOIINIA pa3MbIBaloIee BO3ACUCTBHUE CTPYH MeTaslia
a) JIMTHUKOBAs Yaria
0) cTosiK
B) IILJAKOYJOBHTEb
r) TUTaTelb
[Ipucnocobnenue B TuTeHON opme Ak KOMIIEHCALUU YCAKU CIUIaBa MPU KPUCTAJUTH3AINH
Ha3bIBaETCS
Martepuan MOJeNnu IpU JUThE B 0007I0YKOBBIE (HOPMBI

Cnoco0 MPOKaTKH JIA MOJIYYCHHUA JIMCTOBOT'O IMPOKAaTa HA3bIBACTCA

IIpouecc BbIIaBIMBaHUS META/Ia HArPETOM3arOTOBKY U3 3aMKHYTOM ITOJIOCTH KOHTEHHEpa
Ha3bIBaETCS

Onepanys yIMHEHHS] 3aTOTOBKY WJIN €€ YaCTH 3@ CUET YMEHBIICHMS IUIOAAH MTOIIEPEYHOIO
ceueHus

[11acTUUHOCTD CTAIH MPH YBEITMUEHUH TeMIepaTypbl 00paboTKH




10.

11.

12.
13.

14.

15.

a) yMEHbIIIaeTcs

0) MMOBBIIIACTCS

B) HE U3MEHSETCSA

JHedopmariusi, mpoBoguMasi Ipy TEMIIEPATYpe HIDKE TEMIIEPaTyphl PEKPUCTAIUTH3AINH, Ha3bIBACTCS

Crnioco® KOHTAKTHOM CBapKH, 00ECIIEYMBAIOIINH ITOTy4eHHE HEMPEPHIBHOTO POYHOIIJIOTHOTO II1Ba
a) CTBIKOBas
0) ToueuHas
B) pOJIMKOBas
HcToyHuk nuTaHus CBapOYHOM yTU NIEPEMEHHOTO TOKA
a) TpaHcpopMarop
06) mnpeoOpa3oBaresb
B) BBINPSMUTEID

Conepsxanne kapobuna Boibppama B criase TT7K8 B mpolieHTax cocTaBisieT
OCHOBHBIM HHCTPYMEHTOM Ipu 00pabOTKE MaTepUaAIOB pe3aHreM Ha (pe3epHBIX CTAHKaX SIBISETCS

['maBHOE nBHXKEHME MTpU Hpe3epoOBaHUN COOOIIAIOT
a) CToy
0) MHCTpYMEHTY
B) 3aroTOBKE
I') HHCTPYMEHTY U 3arOTOBKE

OCHOBHEIM CHOCOOOM MOJIYYCHHUA ITYyXUX U CKBO3HBIX HUJIIMHAPUYICCKHUX OTBepCTI/Iﬁ B CIIIOIITHOM
MaTCpHraji€ 3aroTOBKHU SABJIACTCA




5 OEHOYHBIE CPEJCTBA JIJISI MPOBEJIEHUS MPOMEXYTOYHOM ATTECTAIIUA

[Tpomexyrounas artectanus B popMe IK3aMeHa.
DK3aMeH TpPOBOJUTCS IO 3aBEpPIICHUIO Kypca HM3y4deHHs y4eOHOI IUCHMILIMHBI 1O Ouieram,

CoJCpKaKM IBa TCOPETUYCCKUX BOIIPOCA U MPAKTHICCKOC 3aJaHUC.

Bonpocs! 111 MOATOTOBKH K IK3aMeHY
IlepeyeHsb BONPOCOB ISl OIEHKH YCBOEHHBIX 3HAHMIi
Knaccudukanus matepuanos.
XapakTepHble PU3NICCKHEC U XHMHYECKHAE CBOMCTBA METAIOB, X CILIABOB.
ATOMHO-KPUCTALTHYECKOE CTPOCHHUE METAIIOB. JleeKThl KpUCTALTMYESCKON PEIIETKH.

KpuBsie HarpeBa u oxnaxxaeHust MmetajuioB. [lonstue "kputnyeckue Toukn".

o~ w b PE

Amnorponust (momumopdusm). [lommmopdHbIe peBpalieHus B Kemes3e.

6. OCHOBHBIE MEXaHHMYECKHE CBOWCTBA MAaTEpHUAIOB (IIPOYHOCTH, TBEPIOCTH, IJIACTUYHOCTh H
yiapHasi BA3KOCTb).

7. Meroap! onpeeNieHUs] MEXaHUIECKIX CBOMCTB: UCIIBITAHUS HA PACTSHKEHHUE, XapaKTePUCTUKA
MPOYHOCTU W IUIACTUYHOCTH, METOJbl ompenesieHus Teépaoctu: no bpunemmo, Poksemny, ynapHoi
BSI3KOCTH.

8.CoBpeMeHHble (DU3UKO-XMMHYECKHE METOJbl aHallM3a METAJIOB W CIUIAaBOB: MaKpOaHAIW3,
MUKpOaHaJIu3, peHTreHorpaduueckuii aHanus. MaruutHas ¥ ylnbTpa3ByKoBasi 1e(heKTOCKOMusI.

9. [TIlouAaTtus: cruiaB, KOMIOHEHTHI, (haza, CTpyKTypa. THIBI CIUIABOB: MEXaHUYECKUE CMECH,
XUMHYECKUE COCIMHEHUS, TBEP/IbIe PACTBOPHI U UX PA3HOBUIAHOCTH.

10. JImarpamma cocTOsIHHS C 0Opa30BaHWEM HEOTpaHUYEHHBIX TBepabIX pacTBopoB (11 pona),

11. JImarpamma COCTOSHHMSI Jis CIJIaBOB, OOpa3ylolUX MEXaHMYeCKHe CMECH M3 YHCTHIX
komnoHeHToB (| pona),

12. Jlmarpamma COCTOSIHHSI JJisi CIUIaBOB C OTPAHMYEHHOH pPacTBOPUMOCTBIO B TBEPAOM
coctostauu (111 pona).

13. JImarpamma cOCTOSIHMS JUIsl CIIIIaBOB, 00Opasyromux xumudeckoe coeaunenue (1V pona).

14. CBs3p MeXIy AUAarpaMMaMH COCTOSIHUS CIUIaBa U €r0 CBOMCTBAMH.

15. XapakTtepucTuka KOMIOHEHTOB U (pa3 B CIUIaBax >Keie3a C YrIepoJaoM. YTpOIleHHas
Jrarpamma jKee30-yriepo. XapakTepucTUKa THHUNA U TOYEK AUarpaMMbl.

16. IIpeBpaiieHusi B KENE30YyIJIEPOJUCTHIX CIUIaBaX pPa3IMYHOTO COCTaBa IMPU MEAJICHHOM
oxnaxaeHuu. Krnaccudukaius >Xene30yriepoucThiX CIUIABOB: TEXHHUYECKOE JKee30, CTallb, Oembli
9YyT'yH.

17. Knaccudukaius yriiepoJucThIX cTanel. BiusHHe yriepona W MOCTOSHHBIX MpUMeEced Ha

CBOMCTBA CTaJIN.



18. VYrumepomucTteie KOHCTPYKIIMOHHBIE cTanmu, uxX wmapkupoBka mno ['OCT, coiictBa u
pUMEHEHHE.

19. VrunepomucTtele HMHCTpYMEHTaJbHBIE cTanw, ux wMapkupoBka mno ['OCT, cpoiictBa u
pUMEHEHHE.

20. BnusiHMe NETUPYIOUINX 3JIEMEHTOB Ha MIPEBPAICHNS U CBOMCTBA CTAJIH.

21. KoHCTpYKIIMOHHBIE JIETHPOBAaHHBIE CTaldM cocTaB, MapkupoBka mo ['OCT, cBoiictBa u
pUMEHEHHE.

22. VHcTpyMeHTalmbHBIE JIETHPOBAHHBIE CTalM cocTaB, MapkupoBka mo ['OCT, cBoiictBa u
npuMeHenne. CTaliv U CIjIaBbl ¢ 0coObIMU cBOMcTBaMH, MapkupoBka o ['OCT, npumeHenue.

23. Knaccudukanuss dyryHOB. BimsHuE TMOCTOSHHBIX TpUMecCeil Ha CBOWCTBA M CTPYKTYPY
YyryHa.

24. benplit 4yryH (CTpYyKTypa, CBOHCTBA, IPUMEHEHUE).

25. Ceppblii uyryH (CTpYKTypa, CBOHCTBA, MAPKUPOBKA, IIPUMEHEHHE).

26. Kokmii wuyyryn. IlosiyueHne KOBKOTO UyryHa, CTPYKTypa, CBOMCTBA, MAapKHPOBKA,
pUMEHEHHE.

27. Breicokompounblii 4yryH. [lomydyeHue dyryHa, CTPYKTypa, CBOWMCTBA, MapKHpPOBKa,
MIpUMEHEHHE.

28. AnTudpUKIMOHHBIC YYyT'yHBI CBOWCTBA, MAPKUPOBKA, IPUMEHECHHE.

29. Knaccudukarus BUI0B TepMUYECKO 00padoTku. [IpeBpamieHuss B MeTauiax mpu HarpeBe u
OXJTAKJCHUH.

30. Cymnocth omxura | u |l pona, Ha3HadeHue.

31. Buubl 3aKalikul, OXJIGKIAIONINAE CPEJIbI.

32. OTmyck, BUJIBI.

33. O6padoTka cranu xono010M. CTapeHue.

34. TloBepxHOCTHasl 3aKajKa C MHIYKIIMOHHBIM HarpeBoM TBY, ¢ razoriaMeHHbIM HarpeBOM.

35. Ilemenranus cramu. AzotupoBanue cranu. Llnanuposanue. Auddy3nonnas meraminsamus,
€€ CYIIHOCTb, BU/IbI.

36. YmpouHeHHE TOBEPXHOCTHBIM  IUIACTHYECKUM  JAepopMUpOBaHUEM:  JIpoOecTpyhHas
00paboTKa, HAKAThIBaHUE POJIMKOBBIM (ILIAPUKOBBIM) MHCTPYMEHTOM.

37. OO6u1as XxapakTepuCTHKa KOHCTPYKIIMOHHBIX CTaleil.

38. ABTOMaTHbBIE CTald, IEMEHTHpPyeMble, yiydylllaeéMble, BBICOKOIIPOYHBIE, PECCOPHO-
MPYKUHHBIE CTAJIN, HOJIIUITHUKOBBIE CTAIM, U3HOCOCTOMKHE CTAIIH.

39. Cranu M cIUIaBbl C OCOOBIMH CBOMCTBaMHU (KOPPO3MOHHOCTOMKHE, >KapOCTOHKHE U

JKapOonpOYHbIC CHJ'IaBBI).



40. Cranu u cruiaBbl JUId PeXyIIero MHCTpyMeHTa. OCHOBHbIE TpeOOBaHUS, MPEAbSIBISEMbIE K
crulaBaM. bbIcTpopexyllue cTajid, CTald Ui HU3MEPUTEIbHBIX HMHCTPYMEHTOB, TBEPJBIE CILIABBI,
LITAMIIOBBIE CTAJIH.

41. Menp u ee cmasbl, Jlarynu u Oponsel. CoctaB, cBoiictBa, MapkupoBka mno I['OCT.
[Ipumenenue natynei u OpoH3.

42. AmomuHuii u ero cruiaBbl. Kitaccudukanus amoMUHAEBBIX CIUIaBOB. CBOKCTBA, MapKUPOBKA
o 'OCT, npuMeHeHue CIIaBOB HA OCHOBE aTFOMUHUS, 00pa0aThIBAEMBbIX JaBIICHHEM, JTUTCHHBIX.

43. Koppo3uss merammoB. CymiHOCTh Tpoliecca KOppo3uu. BHIBl KOppo3wH: XUMHUYecKas W
AIIEKTPOXUMHUYECKAsT KOPPO3USL.

44. CnocoObl 3alUTBl METAJUIOB OT KOppo3uu. M3HOCOCTONKHE U KOPPO3HMOHHO-CTOMKHE
MOKPBITHS, KX COCTaB, CBOWCTBA, METO/Ibl HAHECEHUS TIOKPHITUH, TPAMEHEHHE.

45. XapakrepHucTuKa U Ki1accu(UKalus MPOBOJHUKOB.

46. DIeKTpONpPOBOTHOCTH, YACTHFHOE COPOTUBIICHHUE.

47. MexaHuueckue CBOWCTBA IPOBOJHUKOBBIX MaTE€PHUaJIOB.

48. CnaBel U1 TPOBOTHHKOB.

49. KOoHTaKkTHBIC MaTepUAIBI.

50. CBepxmpoBOAUMOCTb.

51. CmiaBbl BBICOKOTO AJIEKTPOCOTIPOTHUBIICHHUS.

52. CmnaBbl y1si 00pa3IOBBIX PE3UCTOPOB

53. CpoiictBa gudnekTpukoB. [lotepu B audnekTpukax. Buabl  31eKTPOU3OISAIIMOHHBIX
MaTepuasoB

54. MarnuTHble XapakKTepUCTUKU. MarHuTHbIE TOTEPH.

55. MarHuToMsarkue u MarHUTOTBEp/Ible MaTeprabl

56. OcHOBHBIE NapaMeTpbl, XapaKTEPHU3YIOIIME CBOWCTBA MOIYNPOBOJAHUKOBBIX MaTEpPHAJIOB.
3aBHCHUMOCTb CBOMCTB OT BHEIIHUX YCIOBUH.

57. TexHONOTUH MOTYYSHUS U NTepepadOTKH MOIYIIPOBOHUKOBBIX MAaTEPHUATIOB.

58. Knaccudukanus u TeXHOJOTMYECKHe CBOMCTBA IUIacTMacc. TepMOIIacThl U PeaKTOIIACTHI,
MIPUMEHEHHE.

59. Pe3unbl: oOmue cBeneHHs, cOCTaB U Kiaccuukanus pe3uH. CBOICTBa M INpHUMEHEHHE
PE3UHBI B DJIEKTPOTEXHUKE.

60. Heopranmueckoe cTeKJI0, €ro CTPYKTypa, cOCTaB M cBoicTBa. Kiaccupukamus cTekou.
[TpuMeHeHne TEXHUYECKUX CTEKOJ.

61. Tenno3BYKOM3OJSIIMOHHBIE CTEKJIOBOJOKHUCTBIE Marepuaibl. CHTalibl, HMX COCTaB,
CBOJCTBa, IPUMEHEHHUE.

62. KOHCprKLII/IOHHLIC MMOPOIIKOBLIC MAaTCPUAJIbI, CBOﬁCTBa, MapKupOBKa, IPUMCHCHHC.



63. KomnosunmoHnHele MaTepualibl C METaIM4ecKod Matpuieil. VX cBolicTBa, NMpUMEHEHHE.
CrniocoObl UX MOTyYSHHS.

64. Komno3unuoHHbIe MaTepuaibl ¢ HeMeTauinmdeckoi marpuniedl. CoctaB, kimaccudukamms,
MIPUMCHCHHE.

65. Kepamuyeckue maTepuaibl: COCTaB, CTPOSHHE, CBOWCTBA, 00JaCTH PUMEHEHUSI.

66. Teepasie merauiokepamuueckune crutaBel Tuma BK, TK, TTK. Meroasl ux moyrydeHus,
cBoiictBa, MapkupoBka o ['OCT, npumeHeHusl.

67. JluTeie TBepABIC CILIABBI, MAPKUPOBKA, TPHUMCHCHUE.

68. AOpa3uBHBIC MaTepHAIbl U HHCTPYMEHT Ha UX OCHOBE.

69. JIuTbe B MeCYaHO-TIIMHUCTHIE (POPMBEI.

70. JIutbe B MeTaitn4eckue Gopmbl (KOKUIIB).

71. JIuThe 1O BBIILIABIAEMBIM MOIEISIM.

72. Jluthe B 000JOYKOBBIC (POPMEL.

73. JIutbe 1o Ta3uUIIUPyEeMbIM MOJICIISIM.

74. JIuThe TOJ JaBICHUEM.

75. IlenTpoOeKHOE TUTHE.

76. ®dusnyeckas CYIIHOCTh IUIACTHYECKOW nedopmaruu  ©u  (aKTOphbl, BIUSAIOMAE Ha
IJIACTUYHOCTh MEeTaia.

77. Hakmern, BO3BpaT, pEKpUCTAJUIM3alMsA. BiusHUE XOJOMHOW W TOpsSYEH IIACTHYECKOM
negopManuu Ha CTPYKTYpY U CBOMCTBa MeTallja.

78. TemmepaTypHbIii HHTEpBaJI TOpsiueit 00pabOTKH JaBiieHreM. [leperpeB u nmepexor.

79. HarpeBarenbHble I€YH U JIEKTPOHArpeBaTEIbHBIC MTEUH.

80. ITpokaTka.

81. Bomnouenue.

82. IlpeccoBanue.

83. KoBka. OcHOBHbBIE OmEpaluu, UHCTPYMEHTHI, o0opyaoBaHue. J[OCTOMHCTBA U HEJOCTATKH.
O6nacTh MpUMEHEHUsI.

84. T'opsiuas u X0101HasE 00ObEMHAs IITAMITOBKA.

85. JlucroBas mTammnoBka.

86. Tumbl cBapHBIX COeIUHEHWI W 1IBOB. TpeboBaHMsA K KauecTBY CBapHOro mBa. KoHTpob
CBapHBIX COCAMHECHUI.

87. Dnextpoayroas cBapka. JJEKTPOAYTOBas pe3ka METalJIOB.

88. Cmapka mojn cnoem ¢uroca, B Cpele 3allMTHBIX Ta30B, JJEKTPOILIaKoBas. TexHHKa
0€30IMaCHOCTH IIPU IEKTPOAYTOBOM CBapKe.

89. T'azoBas cBapka.



90. T'a3oBas pe3ka.

91. DnekrpokoHTakTHas cBapka. CteikoBas. ToueuHas. [lloBHast (ponmuKoBas).

92. XonoaHas cBapka.

93. Caapka TpeHHEM.

94. VipTpa3ByKoBas CBapKa.

95. Caapka B3pBIBOM.

96. uddysnonnas cBapka.

97. Tlma3meHHas cBapka.

98. JlazepHas cBapka.

99. DnexTpoHHO-TTy4deBasi CBapKa.

100.1Taiika. TexHnka 6€30TTaCHOCTH TPH TAKe METAIIIOB.

101.Hamnagxka.

102.ITonatne o mpomecce pe3aHus. JIBIDKeHHWs] Tpu pe3aHuH MeTawioB. Kiaccudukanms
OCHOBHBIX CMOCOOOB OOpabOTKM METAIOB pe3aHueM (ToueHue, ¢pe3epoBaHue, UUIMGOBAHUE,
CBEpJICHHE, CTPOTaHUe, JOJIOJIEHNE) B 3aBHCHMOCTH OT XapakTepa TJIABHOTO JBIKCHHS W JBYKCHHS
MoJAayH.

103.2nemenThI pe3aHus: TIIyOMHA pe3aHus, 1oiada U CKOPOCTh PE3aHUs.

104.Knaccudukarus METaUIOPEKYITUX CTAHKOB.

105.Pexymuii ”HCTPYMEHT.

Ilepedyennb 3aganmii 1Jisl OEHMBAHUSA OCBOCHHBIX YMEHM I

1. C nomompio auarpaMMbl <«JKene30-IEMEHTHT» ONpENeIuTe TEeMIEeparypy IOJHOTO H
HETIOJIHOTO OT)KMra W HopMmaym3anuu s cranu 40. OxapakTepu3ylTe 3TH PEKHUMBI TEPMUUYECKON
00pabOTKU U OMUIINTE CTPYKTYPY U CBOMCTBA cTanu. Pacmudpyiite mapky.

2. UYto Takoe Hopmammzanusi? Hcnonesys guarpammy <«OKene3o-LIEMEHTUT», YKaKHUTe
TeMIieparypy Hopmanuzauuu craiu 45 u Y12. Onumure npeBpaiieHus, IpOUCXOASIINE B CTANAX MPH
BBIOpAaHHOM pexuMe 00paboTKH, MOTy4aeMylo CTPYKTYpY U cBoiicTBa. Pacmudpyiite mapky.

3. C mnomompio auarpamMmbl <« Kene3o-1eMEHTHT» YCTAaHOBHUTE TeMIIepaTypy IMOJHONH H
HEMOJIHOM 3aKajKku cTand 45 U ONUIINTE CTPYKTYpy M CBOWCTBA CTalM TMOCIE KaXKJIOTo BHUAA
TepMuueckoit 00padoTku. Pacuudpyiite mapky.

4. PacmudpyiiTe MapoyHBI COCTaB CTalei, yKaKUTE OO0JacTH TMPUMEHEHHS aHHBIX
MarepuanoB: S0XDA, crans 45, Y10, XBI', POO,IIIX15, X12M, ctans 85, 40XH2MA, P9K10. Kakue u3

3TUX CTaleld OTHOCATCA K BBICOKOYTJ'ICpOILI/ICTLIM?



5. PacmmudpyiiTe MapodHBIi cocTaB CTalield, YKaXUTe OOJACTH MPUMEHCHUS JaHHBIX
MatepuanoB: 20XH4®DA, V8A, cranp 15, 9XC, P12d3, 07X3I'HM, 3X2B8®, VI9A, XI12d1, P12.
Onuiure BausiHUE 100ABOK XpoMa Ha CBOMCTBA CTaJIH.

6. PacmmdpyiiTe MapodHBI cOCTaB CTalield, YKaXUTe OOJACTH TPUMEHCHUS JIaHHBIX
matepuano: 12X2H4A-III, 5XHM, X12BM, VI2A, P6MSKS, 4XSM®C, crans 15, XBI', 70C3A,
P6MS5. O0bscHuTe BimstHEE cepbl U Gochopa Ha Ka4eCTBO CTaJICH?

7. Pacmm¢pyiite Mapku 4yryHoB 1 ykaxute Buj rpagputa: CU15; BU35; KU30-6

8. Pacmmdpyiite mapku uyrynos: CU25; BU40; KU33-8. B uem oTiinume ceporo 4yryH€a ot
6enoro?

9. Pacmmdpyiite Mapku 4yryHOB 1 ykaxute Buj rpapura: CU30; BU45; KY35-10.

10. PacmmudpyiiTe MapouHBI cocTaB IBeTHBIX cruiaBoB AMi; AK7; J{1; JI96; JIO90-1;
bpO®6,5-0,4; bpO17114C4; b88. Kakoil u3 MmaTepuaaoB UMEET Ha3BaHUE «MOPCKAs JaTYHb», KTOMITAK»?

11. Pacumdpyiite MapouHslii coctaB 1BeTHbIX ciutaBoB AMr0,5; AK9; J16; JI90; JIL[14K3C3;
bpO®6,5-0,15; BbpO8H4I[2; b83. Kakme wu3 HHX MOTYyT OBITH WCIOJB30BaHBI B KauyeCTBE
aHTU(PPUKIIMOHHBIX MaTepraIoB?

12. PacmmdpyiiTe MapouyHBIi cocTaB IBeTHhIX cmiaBoB AMrl; AK12; J[16; JI8S;
JIH23A6K3M1u2; bpO®d7-0,2; bpO6L16C3; b83C. Kakue cruiaBbl OTHOCATCA K JaTyHsSIM?



Kiaroun k Tectam

Ne IIpaBuJbHBIC BADUAHTHI OTBETOB
BOIIPO Tect no Pazneny 1 Tect mo Pazneay 2 Tect nmo Pazgeny 3
ca 1 Bapuaunt 2 BapuaHT 1 Bapuaunrt 2 BapuaHT 1 Bapuaunt 2 BapuaHT
1 a 0 0 aBTOMAaTHbIE MOJIETb TEPMOPEaKTUBH
cTanu as cMoJa
2 |Iomumopdusm anmas BbICOKOKauecTBe | 12X2H4A a a
(aymoTpornus) HHas
3 OLIK Iy 0 0 B puObLIb
a B CHUHEJIOMKOCTh | KpacHOJOMKOC | mapaduH, MeTal
(X71aAHOJIOMKOCT Tb cTeapuH
b) (ropsiuennoMKo
CTh)
5 TBEPJIOCTh MIPOYHOCTH HIAPOBUAHAS | XJIOTbEBUAHAS ocasika [IPOJI0JIbHAS
MpoKaTKa
6 BSI3KOCTh alMa3HbIN KOBKHE BBICOKOIIPOYH | BOJIOUYEHHUE IIpecCcoBaHUE
KOHYC bl€
KOMITOHEHT COJIUIYC CUITYMUH JaTyHb BaJIKU MPOTSKKA
8 TBEPAbIN TBEPABIM  |JINTEHHAs JIATyHb | 3aKajka + HaKJIen 0
pacTBop pacTBop cTapeHue
3aMelIeHus
9 dbeppur ayCTCHHUT TypaTtOMUH OpoH3a, ropsyas XOJIOHAsS
oOpabaTbeiBaeM
asl JaBJICHUEM
10 B r TEPMOIIIACTBI a a
11 | nosBTeKkTHYEC |IBTEKTOMIHAS | HAIOJHUTEIN | CTAOUIU3ATOP a
KUH 4yryH cTajb bl
12 OTXKUT HOpMaJM3aly | MAarHUTHbBIE JUAJIEKTPUKU uudpa 7 8
s MaTepHuabl
13 r AIUTUPOBAHU B B pe3ibl ¢bpesa
e (TOKapHbIC
pe3Iibl)
14 - - KODPLUTUBHAS | MbE303JIEKTPU IJIABHOE 0
cuia KU JBUKECHHE
JBUKECHHE
nojauu
15 - - r a TOYEHUE CBepJIEHHE




JIMCT PETUCTPAIIMN U3MEHEHUM una
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Ne
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Conepxanue n3MeHeHUs
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HOMeEp NMPOTOK0JIA
3acenanus IIK
Hoxnmuck npeacenarens INIK
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