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1.ITacmopT KOMILJIEKTA OIEHOYHBIX CPEICTB

KoMI11eKT KOHTPOJIbHO-OILIEHOYHBIX CPEICTB JIJIsl TPOBEICHUSI TEKYILIETO
KOHTpoJist o yueOHo# nucuurminae OI1. 04. MarepuanoBenenue npeaHa3HayeH ais
KOHTPOJISI U OLICHKH 00pa30BaTENbHBIX JTOCTHKEHHUM 00yUYaromuXCcsi, OCBOUBIIIHNX
nporpammy yueOHoi aucturuinasl OI1.04. MaTtepuanoseaeHue.

KoneunbsiMu pe3ysibTaTaMu OCBOCHUS YU€OHOM TUCHIUIITUHBI SBISIIOTCS 3HAHUS U
yMEHUs1 00y4aroerocs.

KOC BkIt09atOT KOHTPOJIBHBIE MAaTEPHAITBI JJIS POBEACHUS MPOMEKYTOTHON
arTectaruu B hopme nudGepeHnnpoBaHHOTO 3a4ETa.

2 PCByJILTaTbI O0CBOCHUA JUCIHUIINHBI, MOAJICKAININE IIPOBECPKE:

Ne KonTponupyembie 3HaHUS U YMEHUS
3HAHUA:

3.1 CrtpoeHune u CBOMCTBA MAIIMHOCTPOUTEIbHBIX MaTEpUATIOB

3.2 MeTobl OLIEHKH CBOKMCTB MAIIMHOCTPOUTEBHBIX MAaTEPUATIOB,

3.3 O61acTh NPUMEHEHHS] MAIIMHOCTPOUTEIBHBIX MAaTEPUATIOB,

34 Knaccudukanuio 1 MapKupoBKY OCHOBHBIX MaTepUasoB,

3.5 MeTob! 3aIUTHI OT KOPPO3UH, CITOCOOBI 00PAOOTKH MaTEPUAIIOB.
YMEHUS:

AA | BriOupats MaTepualibl Ha OCHOBE aHAJIM3a UX CBOMCTB IS

KOHKPETHOTO MPUMEHEHUS
y.2 Br16upath criocoObl COeTMHEHUS] MAaTEPHAJIOB,
Y3 OO6pabaThIBaTh JA€TaIM U3 OCHOBHBIX MaTE€pPHAJIOB,

2.1 PacrnipesiesieHr€ OLIEHUBAHUS PE3YIbTAaTOB 00YUEHUs TEKYIIEr0 KOHTPOJIS

HanmenoBanue Texymuit KOHTPOJIb
AJeMeHTa
YMEHHUU WIH
3HAHUU
3.1 OrneHka Ha MPAKTUYECKOM 3aHSITHH

O1ueHka no pe3ynbTaTaM TECTUPOBAHUS
O1eHKa caMOCTOATEIbHOU PaOOThI

3.2 OrieHKa Ha MPAKTUYECKOM 3aHITHH
OrieHka 1o pe3ysbTraTaM TeCTHPOBAHHMS
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33 OreHKa Ha IPAKTUICCKOM 3aHATUU

34 Or1ieHKa Ha MPAKTUIECKOM 3aHSATHU
O1eHKa MMCbMEHHOTO OIpoca

3.5 OreHKa CaMOCTOSATEIHLHOM PaOOTHI

yi OrieHKa Ha MPAKTUICCKOM 3aHATHH
OrieHKa MMCHMEHHOTO OTPOCa

y.2 O1ueHka 1o pe3yJbTaTaM TECTUPOBAHUS

Y3 Orenka 1o pe3yiabTaTaM TeCTUPOBAHUS

2.2 PacnpeneneHI/Ie THUIIOB KOHTPOJIbHBIX Sa,I[aHI/Iﬁ 10 BJIEMEHTaM 3HaHUM U YMCHI/Iﬁ

Conepxxanue Tun KOHTPOJILHOTO 3aaHus
y4eOHOro Marepuana
3.1 32 |33 3.4 35 Vi V.2 V.3
1 2 3 4 5 6 7 8 9
1.1Kpucrannuzanus cpP 1ip
METAaJIJIOB. T
1.1CBoiicTBa
METaJJIOB ¥ METOIbI
HUCIIBITAaHUS
MEXaHUYECKHUX
CBOMCTB
1. 20cHOBHBIC 7P 7P 1P
CBEJICHUS O TEOPUU
CIIJIaBOB. cpP
1.3 [IpousBoaACTBO 7P cpP 7P Viiy 1P cpP
YyyryHa.
Knaccudukanms T cp
YYT'yHOB.
1.4 TTpou3BoACTBO 7P Ccp |IIP 1P 17P CP
CTau, €€ BUJIBI. T
TBepaple criaBbl. cp
1.5 IiBeTHBIE 1P 1P 1P 11pP 11pP (6/
METaJlJIbl U CIJIaBBHI. CcP cpP




1.6 Tepmuueckas u
XUMUKO-
TEpMHUYECKasI
00paboTKa METAJIIOB.

7P

1P

1P

1pP

1P
cp

1P

1.7KoMnIo3u1noHHbIe
MaTepHaIbl

Pa3pnen 2
Hemeranmuueckue
Marepuabl.
2.11TmacTmaccsl,
pe3rHAa U ApYyTue

MaTCpHaJIbl.

cp

Pasgen 3 Jluteiinoe
MTPOU3BO/ICTBO.
3.1TexHonorus
JIMTECHHOTO
IIPOU3BOCTBA.

Paznen 4 O6paboTtka
METAJIJIOB

4.13ammra METAJLIOB
OT KOPPO3UH

cpP

4.206paboTka
METaJUIOB
JABJICHUEM.

cp

cp

4.3 CBapka u maiika
METaJIJIOB.

cp

4.4 O6paboTka
METaJUIOB PE3aHUEM.

cp

IMoscuenust:

B Tabnuiie ucmnosib30BaHbI CISIYIONINE COKPAICHUS:

ITP — mpakTuueckas pabora;

CP — nuceMeHHBI 01poc, caMOCTOsATENNbHAs paboTa;

T — TecrT;
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3. Opranm3anms TeKylero KOHTpPoJIsi 3HAHUM M0 Y4eOHO# TUCHUIINHE
TunoBble 3a1aHus1 1J151 OLEHKH OCBOCHUS Y4eOHON JUCHUNIMHBI

3.1. IlepeyeHb TUNOBBIX 32/IaHU /IJIS1 OLIEHKU OCBOEHMS YUeOHOI THCIUITUHBI

OCHOBHOI LIEJIBIO OLIEHKU TEOPETUUYECKOTO Kypca YUeOHON TUCHUIIIIMHBI SBIISIETCS

OLICHKA 3HAaHUW U YMECHUM.

OneHka TeopeTUYECKOro Kypca yueOHOM TUCUUIUTMHBI IPEAYCMATPUBAET

UCITOJIb30BAaHUE HAKONUTEIbHOW CUCTEMBI OLICHUBAHUS.

3.2 Texkyluii KOHTPOJIb

Tekymuii KOHTPOJIb:

1. IlucbmMeHHBIH OIpoC.

2. TectupoBaHmue.

3. BeinonHeHue u 3aluTa NpakTHYecKux padot

3.2.1 YcTHBII M MUCBMEHHBIH 0Npoc
VY CTHBIN U TUCEMEHHBIN OMPOC MOXKET BKIIIOUATh B CE0S1 TEOPETUUECKUE BOTIPOCHI
U (WJI1) TPaKTUYECKUE 3a/IaHUsI TI0 OTPE/IETICHHBIM TEMaM Kypca.
Buibl ycTHOTO ¥ MUCBMEHHOTO OIpOca:
1. ®ponTansHas Oecena.
2. OpoHTaNbHAs CAMOCTOATENbHAS padoTa.
3. CamocrositenpHas paboTa

(pacnpeaesieHue 1O TeMaM /ISl TEKYIIero KOHTPOJIs1)

Tema 1.1 Kpucrajiausauus MeTaa08. CBONCTBA METAJJIOB M METOABLI HCHLITAHUS MEXAHUYECKHUX
CBOHCTB

1.1.1.TunoBble TeCTOBLIE 3aJaHUSA
1. Kakas rpynmna u3 npuBeJeHHbIX HUKE METAJJIOB OTHOCUTCS K 0.1aropoaHbimM?
1. Au, Pt, Ag, Os
2. Mg, Be, Al, Pb
3. Ti, Zr,Cr,Nb

2. Kak Ha3piBaeTrcs siBJIeHUe, 3aKJII0YAI0LIeecs] B HEOHOPOIHOCTH CBOICTB MeTaJLlIa B
Pa3JMYHBbIX HANPaBJeHUAX?
1. H3orpomHOCTH
2. Aunmsotpornus
3. Tekcrypa
4. Tlomumopdusm

3. K kakoMy THIy KPHUCTANINYECKOH CTPYKTYPbI OTHOCUTCS NMPUBEAEHHAsI HA PUCYHKe
3JIEMEHTApHAasA f4eiika KPUCTAINYeCKO peleTKku?



1. OIK
2. TIK
3. Ty

4. Yro xapakTepHu3yeT TBepAOCTh?
1. CnocobHocTh MaTepHaia OKa3bIBaTh CONPOTHBICHNE KOHTAKTHOMY BO3JICHCTBHIO U
BHE/IPEHHE B €T0 MOBEPXHOCTh HEAC(POPMUPYEMOTO HAKOHEYHHUKA
2. KauecTBo Marepuana v NpUTroHOCTH €ro Uil TOTO WJIM MHOTO Ha3HAYCHUS
3. CBOHCTBO MaTepraia OKa3blBaTh COMPOTUBIICHUE MECTHOH IJIACTUYECKOH JeopManu,
BO3HMKAIONIEH NP BHEIPEHUH B HETO CTAH/IAPTHOI'O HAKOHEYHHUKA (MHIICHTOPA)
4. CrocoOGHOCTH Telna MPOTUBOCTOSTH BHEAPEHUIO

5. K kakuM cBoiicTBaAaM OTHOCUTCSH KOPPO3MOHHAS CTOHKOCTH METALI0B?
1. K xumuueckum
2. K ®usnueckum
3. K skcrmmyrannoHHBIM
4, K MexaHH4eCcKuM

6. Omnpeaesaure M0 JMArpaMMe pacTsizKeHHs] HU3KOYTJIEPOIUCTOM CTAIU Npejiesl TEeKYYeCTH Or

, ) g \
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7. Kak Ha3pIBaeTcs CTPYKTYpPa M300paskeHHasi HA PUCYHKe?
1. Henmpur
2. CnoxHasi KpHUCTaJNIN4ECKas peleTka
3. Bbnok Mo3anuHOI CTPYKTYpHI



1.1.2. IlpakTHYecKUe 3aJaHUS
2.1. IIpoBeaute U3MEpPEHUE TBEPIOCTH METAILIOB MeTO10M PokBeIa

1.1.3. Bonpochl AJis1 YCTHOTO ONPOCA WM 3AIIMTHI MPAKTHYECKOH padoThI

WNHneHTOp 1 ero mapaMeTpsl IS ONPEISIICHUS TBEPIOCTH MeToIoM PokBeruia.
O6opynoBaHue U NPUHIIMI PAOOTHI, TPUMEHSIEMbIE TP ONPEICICHUN

TBEPAOCTH MeT010M PokBera.

Hano crane, D=10 MM, d=4,5 MM onpeaeuTs TBEpOCTH 1m0 bpunemto u mo Poksesmny
TexHoorus onpeeacHUs] TBEPAOCTH MeTo10M PokBelia.

YcTpoiicTBO npecca U MPpUHIUI PabOThI

Tema 1. 2.0cHOBHBIE CBe/IEHUS 0 TEOPHH CILIABOB

1.2.1. Bopocsl ISl yCTHOTO ONPOca
1 Ompenenenue cTanu, TEXHUIECKOTO KeJe3a, UyryHa.
2 JlaiiTe XapakTepUCTHKY (heppuTa, IEepJInTa, ayCTEHUTA, JIeAeOypuTa,
[IEMEHTHUTA.
3 Yto TBepike U mpouHee, moyemy: crias ¢ coaepkanuem 1,2C umm 0,8C
4 Kakoii 9yTyH Ha3bIBa€TCSl CAMBIM MPOYHBIM, YKAKHUTE €T0 Ha Tharpamme
5 Yto Takoe 3BTEKTOU
6 3anummuTe MPaBHIIO OTPE3KOB
7 Kaxk o603HavaeTcst OXJaKACHUE, BbIIEICHNE, KPUCTAITU3AIUS HA KPUBOM OXJIaXICHHS
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8 Kak pacmo3nats Ha quarpamMme (haspl

1.2.2. IlpakTuyeckas padora 2: AHAJIU3 AUATPAMMBI KeJ1€30-YIJIepo/]

N3yunts TeMy «/luarpamma cOCTOSTHUSA KEJIE30-yTIIEPOI».

[TocTpouTs quarpaMmy COCTOSIHUSA KEII€30- YIIIEPO/.

ITocTpouTh KPUBYIO OXJIaKACHUS VISl IPEUIOKEHHBIX CIUIABOB, YKa3aB CTPYKTYPBI.

OnpenenuTts NPOLEHTHBIA U KOJIMYECTBEHHBIN COCTaB CILIABOB.

Onpenenure TUIN CILIAaBa, OXapaKTEPU3YHUTE €ro

Onpenenure NPOLEHTHBIN COCTaB CTPYKTYP B CILIaBE

ITpoBecTn MUKpOaHaIU3 CTAIU U Yyr'yHa, ONPEAEIUTh UX Ha JUarpaMMe JKeje30- yriiepos,

1o cripaBOYHOM IUTEPATYPE UIIM UHTEPHET-PECYPCY ONPEACIUTh XUMUUYECKHUM COCTaB, MEXaHUYECKUE
CBOMCTBA U IIPUMEHEHUE.

Ilo cripaBoyHOM nuTeparype win MHTEpHET-pecypcam OnpeneanTh TEXHOJIOTHYECKHE CBONCTBA
YyryHa U CTaju.

ITo cipaBoyHOM nuTeparype win MHTepHET-pecypcam ONpPEAEIINTh MEXaHUYECKHE CBOMCTBA Yyr'yHa U
CTaJIN.

Ilo cipaBouHOM nuTeparype win IHTepHET-pecypcaM HanmucaTb MPUMEHEHHUE YyI'yHA U CTAJIH.

1.2.3. THIIOBBIE TECTOBLIE 3aJaHUS

3.1Yto o3HaYaeT JMHHS «COJIUAYC» Ha AuarpaMme (pa3oBOTro paBHOBECHS JBOWHBIX CILIIABOB?

L B

.

B, Yo+

JInHUIO KOHIIA KPUCTAUIN3ALUN

JInHuro Havana KpUCTaUIN3aluH

JInHus alI0TpONUYECKOro MPEBPALCHUS

JInHUIO 3BTEKTUYECKOTO IPEBPALLICHHS

3.2 LITo O3HauaeT JIMHUS WIMKBHUyC» Ha Auarpamme (a30BOro paBHOBECHS ABOMHBIX CIUIABOB?

el A

L B

)

B %

JIuHUIO KOHIIA KPUCTAIUTN3ALUN
JIvnHMIO Havana KpUCTauIu3aluu
JIuHUA MarHUTHOTO NpeBpaIlEeHUs

4. JIuHUIO 3BTEKTOUIHOTO MIPEBPAICHUS
3.3UTo0 Ha3bIBaETCS «ayCTEHUTOM»?

wnNE

1. Teepnaplit pacTBOp yriaepoaa B o- Kelese.
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2. Tmepaplii pacTBOp yriaepoja B Y- Kelese

3. Mexanuueckas cMech eppuTa ¢ HEMEHTUTOM

4. XumHuecKoe COSIUHEHHE XKele3a C YIIIepoIoM
3.4 Yro HazbIBaeTcs «pepputom»?

TBepbIi pacTBOP yriaepoa B - KeJe3e
TBepablil pacTBOp yriaepoja B y-Kee3e
XUMUYECKOE COeTMHEHUE Kelle3a ¢ yriiepoaoM

4. MexaHuyecKkas CMECh ayCTEHUTA C LIEMEHTUTOM
3.54to Ha3piBaeTcs «LleMeHTUTOMY?

wnh e

Mexanuueckasi cMech (eppHuTa ¢ HEMEHTHTOM
XYMHYECKOE COCIMHEHUE JKee3a ¢ yriiepoaoM
MexaHuueckas CMECh ayCTEHUTA C LIEMEHTUTOM
TBepblil pacTBOp yriepojaa B 0- xKenese

NS

3.6 UTo Ha3bIBACTCS «IIEPIUTOM»?

1. Mexanuueckas cMech peppuTa ¢ IEeMEHTUTOM
2. XUMHYECKOE COCIMHEHUE Kelle3a C YIIIepoIoM
3. Mexanuueckasi cMeCh ayCTEHUTA C IEMEHTUTOM

Tema 1.3 IlpousBoacTBo uyryna. Kitaccupukamnusi 4yryHos.
1.3.1. IlucbMeHHbIN 0IIPOC
OTBeTUTH Ha BOIIPOCHI KPOCCBOP/IA IO TEME.

Tema 1.4 HpOI/I3BOIlCTBO CTaJM, €¢ BU/JbI. TBepI[bIe CIlJIaBbI.

1.4.1. TunoBbIe TECTOBbIE 32 JAHUA

Bomnpoc 1

Cramu nmeromue 10 3% JIErHpyONUX HIEMEHTOB SBISOTCS ... .
A. HU3KOJIErupoBaHHBIE
B. cpeanenerupoBaHHbIE
C. BBICOKOJIETHPOBaHHBIE

Bomnpoc 2

Cranu umeronue ot 3 10 10% jerupyromux 371€eMEeHTOB SBISIIOTCA ... .
A. HHU3KOJIETMpPOBaHHbBIE
B. cpennenermpoBaHHbIE
C. BBICOKOJICTHPOBaHHBIC

Bompoc 3

Cranu umeronye coie 10% ernpyronmx 31eMeHTOB SBISIOTC ... .
A. HHU3KOJIETMPOBaHHBIE
B. cpennenernpoBaHHbIE
C. BBICOKOJIETHPOBaHHBIE

Bompoc 4

HazoBure 35eMeHT, KOTOPBI MOBBIIIAET TPOYHOCTh, TBEPIOCTh U OJHOBPEMEHHO HE3HAUUTEITHLHO
MOHIKACT TUIACTUYHOCTD M BSI3KOCTh, YBEIIMYUBACT MPOKATMBACMOCTD CTAJIH.
A. Momu0uen
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B. Kpemuuit

C. Mapranen

D. Hukens
Xpom

Bompoc 5

HazoBuTe 371€MeHT, KOTOPBIM YBEIUYHBAET MPOKAIIMBACMOCTh CTaJIU, U3MEIbYACT CTPYKTYPY 3€pHa
CTaJId, TIOBBIIIAET COMPOTUBIICHUE YIapy, YMEHbIIAET KOAPPHUIIUEHT TEIIIOBOTO PACIITHPEHUSI.

A. Moimbnen

B. Kpemuunii

C. Mapranen

D. Hukens

E. Xpom

Bormpoc 6

HazoBuTe 31€eMeHT, KOTOPBI MOBBIIIAET TBEPAOCTh, H3HOCOCTOUKOCTh, CTOMKOCTh MTPOTUB YAAPHBIX
HArpy30K, He YMEHbINAsl IUIOTHOCTH, CIIOCOOCTBYET IIYyOOKOH MPOKATMBAEMOCTH CTAIIU U MPUIACT
HEMarHUTHOCTb.

A. Monubaen

B. Kpemuuii

C. Mapranen

D. Hukens

E. Xpom

Bompoc 7

HazoBuTe 31€MeHT, KOTOPBIi MOBHIIIAET MPOYHOCTD, YBETUYUBAET YIIPYTOCTh, JIEKTPOCONPOTHUBICHHE
¥ MarHUTOIIPOHHUIIAEMOCTb.

A. Momubaen

B. Kpemuunit

C. Mapranen

D. Hukens

E. Xpom

Bomnpoc 8

Ha3zoBute 351eMeHT, KOTOPBIH MOBBILIAET IPOYHOCTH U TBEPAOCTb, HE3HAYUTEIHHO CHIU)KAET
IUTACTUYHOCTD M BA3KOCTh, YMEHBIIAET OTIYCKHYIO XPYIKOCTb.

A. Mommbnen

B. Kpemuuit

C. Mapranen

D. Huxenb

E. Xpom

Bonpoc 9

HazoBure ameMeHT, KOTOPBI 00pa3yeT B CTAJIM OUYEHb TBEP/IbIE XUMUUECKUE COSIMHEHHS] — KapOU/IbI,
PE3KO0 YBETUUMBAIOIINE TBEPOCTh M KPACHOJIOMKOCTh CTaIH. TakKe MPEenIaTCTBYeT POCTY 3€pEH MpHU
HarpeBe, Cloco0CTBYET YCTPAHEHUIO XPYIKOCTH MIPH OTIYCKE CTaIH.

Bonbdpam

Baunaanit

Tutan

bop

Menb

moow»
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Bompoc 10

HazoBuTe 351eMeHT, KOTOpPBIN MOBBIMIAET TBEPAOCTh CTAIH, CIIOCOOCTBYET 00pa30BaHUIO
MEJIKO3EPHUCTOMN CTPYKTYPHI C TIOBBIIIICHHON YIIPYTOCTHIO U COPOTUBJICHHEM yCTaIOCTH.
A. Bonbdpam
B. Bauanuii
C. Turan
D. bop
E. Mens

Bormpoc 11

HazoBure 351eMeHT, KOTOPBIiA MOBBIIIACT MTPOYHOCTH U INIOTHOCTH CTAIH, CIIOCOOCTBYET U3MEITbYCHHUIO
3epeH, SABJIACTCS XOPOUIUM PACKUCIUTENEM, YIYUIlIaeT TEXHOJIOTUYECKHE CBOWCTBA, TIOBBIIIAET
KOPPO3UOHHYIO CTOMKOCTb.

A. Bonbdpam

B. Baumanuii

C. Turan

D. bop

E. Mens

Bormpoc 12

HazoBuTe 351eMeHT, KOTOPBIi MOBBIIAET CTOUKOCTh K KOPPO3HH.
A. Bonbdpam
B. Bauanuii
C. Turan
D. bop
E. Menn

Bomnpoc 13

K xakuM cTajstM OTHOCHUTCS JIETUpOBaHHAsK CTallb Mapku 10127
A. XpoMoBaHaJMEBbIE CTAIIH.
B. XpomomonunbaeHoamoMuHUEBas CTalb.
C. MapraHIioBuCTbIE CTAIIH.
D. XpomucTtsle cranm.

Bonpoc 14

K kakuM cTansiM OTHOCHUTCS JIETUPOBaHHAs CTalb Mapku 1212A
A. XpomoBaHa/iueBbIE CTAIIH.
B. Xpomomonu6aeHoamoMUHIEBAs CTAIb.
C. MapraHIioBuCTbIE CTAIH.
D. XpomucTtsle cranm.

Bomnpoc 15

K xakuM crajsiM OTHOCHUTCS JIeTHpoBaHHast cTans Mapku X157
A. XpoMoBaHaJHEBbIE CTAIIH.
B. XpomomonubaeHoamoMuHNEBas CTalb.
C. MapraHioBucTbI€ CTAJIH.
D. Xpomucrtsie cTaim.

1.4.2. TuIOBBIE TECTOBLIE 3aJJaHUA

1. TBépable crIaBbl B CBOEM COCTABE UMEIOT TaKOM I[BETHON METAILI KaK:
a) BoJb(ppam
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0) xpom
B) BaHQIMI

2. TBépapie CIIaBbl B CBOEM COCTaBE MMEIOT TAKOM IIBETHOM METAaJIT KaK:
a) MOJIMOACH

0) TuTaH

B) HUKEIIb

3. TBEpapble cIIaBbl B CBOEM COCTABE UMEIOT TaKOW I[BETHOM METalT KaK:
a) Mapraseil

0) HUKEIb

B) TaHTaJl

4, Tépapie cIIaBbl B CBOEM COCTABE MMEIOT TaKOM IIBETHOW METaJlT KaK:
a) KoOaJIbT

0) mapraHer

B) KPEMHMUI

5. B mapke 6pon3zbl bpAX 9-4 conepxutcs:
a) amromuaus 1%, xeneza 9%, meau 4%

0) xxene3a 9%, amromunus 4%, meau 87%
B) amomuuus 9%, xeneza 4%, menu 87%

6. Kakoii u3 nepeyrcieHHbIX IIBETHBIX METAIIJIOB SIBISIETCS CAMBIM JIETKOIIJIABKHUM:
a) AMIOMUHUHT

0) 0110BO

B) CBUHEI]

7. MenHOHUKeNEBbIH CIUIaB, CoepKaIuii B CBOEM cocTaBe J0OaBKH Xkese3a u Mapranna 7o 1%,
Ha3bIBACTCS:

a) OpoH3oi

0) TaTyHbIO

B) MEJIbXHOPOM

8. Kakoif u3 nmepeunciieHHbIX I[BETHBIX METAJJIOB UMEET HAMMEHBIIIYIO IJIOTHOCTb:
a) MarHum

0) cBUHEII

B) QIFOMUHUI

9. AIOMUHHEBBIH CIUIAB, CO/ICPIKAIINN B CBOEM COCTaBE Me/lb, KDEMHUI U MapraHell, Ha3bIBaeTCs:
a) CUIIyMHUHOM

6) 6a60uTOM

B) AIOPATIOMHUHUEM

10. Kaxoif u3 nepeyuciIeHHbIX [IBETHBIX METANIOB UMEET HAMTYUIIYIO AJIEKTPOIPOBOJIHOCTD!
a) JKeJe30
0) cepebpo

B) AJIFOMUHUI
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11. B mapke narynu JI80 mudpa mokasbiBaer:
a) CpPEIHHIA IPOIICHT MEIU B CILIABE

0) cpeIHHI IPOIIEHT AJTFOMUHUS B CILJIABE

B) CPEIIHUI MPOLIEHT CBUHIIA B CILIaBE

12. CninaB Meau ¢ pa3IMYHBIMU dJIeMEHTaMu (KpoMe ITMHKA) Ha3bIBACTCS:
a) 6abouTOM

0) OpoH3oi

B) IOPAIFOMUHUEM

13. CriaBbl Ha OCHOBE JIFOMUHUS M KDEMHHUS HA3bIBAIOTCS:
a) CWIyMHHAMU

0) TropaTrOoMUHAMU

B) OpoH3amMu

14. AaTudpuKIIMOHHBIC MaTEpUAIIBI HA OCHOBE 0JIOBA U CBHHIIA Ha3bIBAIOTCS:
a) JaTyHSMHU

0) TropaTrOoMUHAMU

B) 6ab0uTamu +

15. Mapxkuposke npunos [I0C-90 nudpa o603HauaeT:
a) 90% omoBa

0) TemnepaTypa IJIaBIeHUs IPUITOS

B) 90% cBuHIIA

Tema 1.5 [IBeTHBIE€ MeTAJJIBI M CIJIABBI.
IIpakTuyeckas padora 3
MukpoaHaan3 CIJIaBOB IIBETHBIX METAJIOB

1.5.1.3apanne

l.Hanncars Ha3HaY€HHWE MUKpPOAHAIU3A.

2 PacmmgpoBath npeiokeHHsie oopasis : bpO10, JIC59-1,MH19,/11, AK12, Amr

3 Ucnonp3ys 6a3y qaHHBIX MEKPOCTPYKTYP HHTEPHET — pecypca CKOIMPOBATH MUKPOCTPYKTYPHI, U
0003HAYUTh CTPYKTYPHBIE COCTABJISIIOIIUE CIIJIABOB.

4 Tlo cipaBOYHOI TUTEpaType WM MHTEPHET-PECYPC ONPEAEIUTh XUMHUECKUH COCTaB
NPEJIOKEHHBIX CIUIABOB U O(POPMUTH B TAOIUILY.

5 HauepTuth 1uarpamMmy COCTOSHUSL JUISL KaXKA0TO U3 CILIAaBOB aTFOMUHHM
sk MeIp R ERE onpenennTh TeMIepaTypy IUIaBIeHHS KaXKJ0T0 CIUIaBa.

6 [To cripaBOYHOM JTUTEpAType WU HHTEPHET-PECYPC OMPEICIIUTh GU3HUSCKUE M TEXHOJIOTHUCCKHE
CBOWCTBA  NPEUIOKEHHBIX CIIJIABOB .

7 Ilo cripaBoYHOI TUTEpaType WM HHTEPHET-PECYPC ONPEAETUTh MEXaHUUYECKHUE CBOMCTBA
IIPEJIOKEHHBIX CILIABOB .

8 Ilo cipaBOYHOM IUTEpaType WM UHTEPHET-PECYPC HAMUCATh IPUMEHEHHUE MTPEUI0KEHHBIX
CILJIABOB .

1.5.2 Bonpocwl /151 YCTHOTO Onpoca

1.MenHsble CrTaBbl MX MApKUPOBKA U IPUMEHEHUE.

2 Kiaccudukamms MeTHBIX CIUIABOB

3 AHTUdpuKIMOHHBIE (MEAHBIC) CIUIABBI, CBOWCTBA, BUJIbI, IPUMEHEHHE, MApPKU.
4 BnusiHrie 100aBOK Ha CBOWCTBA MEIHBIX CIUIaBOB ( B BUIE TAOIHUIIBI)
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5 Pacumdposare mapku: J190; JIC60-1; bpO6;bpAXKH2-2,5-1;MHI[19(cocTaB, cBoiCTBA, CIIOCOO
00paboTKn)

6 ANOMUHHEBBIC CIIaBBI MX MAPKUPOBKA U IPUMEHECHHE

7 Knaccudukaiys aJlOMAHHEBBIX CILIaBOB

8 AHTHGPHUKINOHHBIC (aTIOMUHUEBEIC) CIUIABHI, CBOMCTBA, BUJIBI, TPUMEHEHHIE,MapKH

9 Bimsnue 106aBOK Ha CBOMCTBA aIFOMUHHEBBIX CILIABOB ( B BHJIE TAOJIHUIIBI)

10 PacmudpoBars mapku: J{1; JI16IT; AJI2; AKIOM2H; AB95; AMul.(cocTaB, cBOiCTBa, CITIOCOO
YIPOYHEHUS)

11Yto Takoe crapenue criaBa’?

Temal.6 TepMuyeckasi 4 XMMHKO-TepMHYeCKasi 00padoTKa MeTAJIOB.

IIpakTHyeckas padora 4
Brnusinue 3akanku Ha CTPYKTYpPY U CBOIMCTBa CTajIH

1.6.1 3apanmue

1 Hanucatb Ha3HaYeHHE MUKPOAHAIN3A.

2 PacmmgpoBats npeioskeHHbIe 00pasisl craneil: Crans 45, ¥ 11,Crans40X

3 Ucnonb3ys 6a3y JaHHBIX MUKPOCTPYKTYp HHTEPHET- PECYPCOB, CKOIIMPOBATh
MUKPOCTPYKTYPBI /10 U TIOCJIE TO, U 0003HAUYUTh CTPYKTYPHBIE COCTABIISIOLIUE CTAIEH.

4 Tlo cupaBOYHOM JIUTEpaType WIN UHTEPHET- PECYPC ONPEACTUTh XMMUYECKUH COCTaB
IPEJJIOKEHHBIX cTajed u 0pOpMUTH B TAOIHILY.

5 [lo cnpaBouHOM TUTepaType WU HHTEPHET-PECYpPC HAMCATh IPUMEHEHHUE PEAT0KEHHBIX
CTaJIeH .

6 ITo cnpaBoYHOM TUTEpaType WU UHTEPHET-PECYPC ONPEAETUTh MEXaHUYEeCKUEe CBOICTBa
IIPEIOKEHHBIX CTaJIEd 10 TO .

7 Ilo cripaBOYHOM IMTEpaType WIM UHTEPHET-PECYPC ONPENeNUTh MEXaHUYECKHe CBOWCTBA
IIPEIOKEHHBIX CTaJIe IOCe TO .

8 OxapakTepu30BaTh HabIOJa€Mble MUKPOCTPYKTYPHI I1OCIIE TO.

1.6.2 Bonipocsl A1 YCTHOTO Onpoca

1.Onpenenenue TepMuIecKkoii 00paboTKH

2. B uem cymHOCTb NpeBpalleHui, IPOUCXOIAIINX PU HarpeBe TepMudeckoit o0pabotku?

B uem cymrHOCTh NpeBpaleHni, IPOUCXOIAIINX IPU OXJIAXKIECHUH TepMHUYECKOU 00paboTKu?
Oxapakrepusyiite cTpykTypy Ilepaut.

Oxapakxtepusyiite ctpykrypy Copout

Knaccudukamnms craneit mo 3akaInBacMOCTH.

Oxapakrepusyiite cTpykTypy TpoocTur.

OxapakTepusyiTe CTpyKTypy MapTeHcur.

N ok w

Tema 1.7KoMno3nnmoHHbIe MATEPHAILI
1.7.1. TunoBbIe TECTOBLIE 3aJAHUSA
1. Komnoszumor — omo ...

A. MHOTOKOMIIOHEHTHBIE MaTepHUabl, COCTOSLINE U3 TOJIMMEPHON, METAJUINYECKOM, YTIIEPOIHOM,
KepaMU4eCKON WIN JPYTroil OCHOBBI (MaTpullbl), apMUPOBAHHOMN HAIOJIHUTEISIMHU U3 BOJIOKOH,
HUTEBUIHBIX KPUCTAJUIOB, TOHKOANUCIIEPCHBIX YaCTHIL U P;

b. Marepuabl Ha OCHOBE METAJUIOB, INIACTUKA U CTEKJIA;

B. Matepuaiibl Ha OCHOBE COYETaHMs ChIPhs PA3HOT'O THIIA.
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2.B ocrose KomMno3umoes edcum ... . Ha 0CHOGe memaiia, nojaumepa uiu Kepamuku.

3. Knaccughuxayus komno3umos:

A- MaTepualibl ¢ METAIIIMYECKON MaTpULIEH —
b- Mmarepuaibl ¢ HeMeTATUYECKON MaTpULIeH —

4. Komnoszumuuvie mamepuailbl NPUMEHAIONT 6.

a — CTPOUTEIILCTBE 3aHUM U COOPYKEHUM;

6 — B IUIIEBOM IPOU3BOJICTBE;
6 — MallTMHOCTPOCHUU;

2 — B aBHAllUH;

0 — B IPOU3BO/ICTBE UTPYIICK;
e — B MeJULIMHE.

5./[atime xapakxmepucmuky KOMHO3UMAM.

1.bopomactuk

2. CTEKJIOTUIACTUKHA

3.0praHoriacTuku

4. VrneracTuku

5.JlpeBecHbIe KOMITO3UTHI

6.ITomumepHbIE KOMIIO3UTHI.

A. OH nomy4yaercs IOCPEACTBOM COUYETaHUS ChIPbsl pa3HOTO
THIA, IPU 3TOM B KaU€CTBE OCHOBHOI'O KOMIIOHEHTA
BBICTYNAET JipeBecuHa. Kaxk/ip1il JpeBeCHO-TIOIMMEPHBIN
KOMITO3UT COCTOUT U3 TPEX AJIEMEHTOB: YACTUL U3MEIBYEHHON
JPEBECUHBI; TepMoILIacTUYHOro nmojaumepa (I11BX,
MOJIMATUIICHA, TIOJIUTIPOTIHIICHA); KOMIIEKCa XUMHUECKUX
100aBOK B BUJE MOAM(UKATOPOB — UX B COCTaBE MaTepHalia
10 5 %.

b. npencraBneHsl B MHOrooOpa3uy BapuaHTOB, YTO OTKPBIBAET
O0J1b1IIMIe BO3MOKHOCTH 10 UX MCIOJIb30BaHUIO B Pa3HbIX
cdepax, HaUMHas OT CTOMATOJIOTUHU U 3aKaHYMBas
IIPOU3BOJCTBOM aBUALIMOHHON TEXHUKHU.

B. nnst apMupoOBaHUs 3TUX KOMIIO3UIIMOHHBIX MaTEPUAIOB
UCTOJb3YIOTCS CTEKJITHHBIE BOJIOKHA, C()OPMOBAHHBIE U3
pacIuIaBIEHHOT0 HEOPraHNIECKOro cTeka. . Mi3HauanbHO OHM
WCTOJIb30BAIKMCH P MPOU3BOICTBE AaHTEHHBIX OOTEeKaTeNel B
BU/JIE KYTOJI000pa3HbIX KOHCTPYKIUH.

I". cBOMCTBA KOMITO3UTHBIX MaTEPHUAIOB HA OCHOBE MOJMMEPOB
JTAI0T BO3MOKHOCTB UCIIOJIb30BaTh UX B CAMBIX Pa3HBIX
chepax. B HUX B KaueCTBE HATIOJIHUTEIIS UCTIONB3YIOTCS
YTJIEPOAHBIE BOJIOKHA, IMOJIYyYaEMbIE U3 CHHTETUYECKUX U
MPUPOJHBIX BOJIOKOH HAa OCHOBE LEJUTIOJIO3bI, TEKOB.

ﬂ 3T0 MHOTOKOMIIOHCHTHBIC MaTepI/IaJ'II)I, B OCHOBEC KOTOpI)IX
nexat OOpHBIC BOJIOKHA, BBEACHHBIE B TEPMOPEAKTUBHYIO
nouMepHyto Matpuiry. CaMu BOJIOKHA TTPEICTABICHBI
MOHOHMUTAMU, )KFyTaMI/I, KOTOpBIe OINICTAKOTCS
BCIIOMOTaTEIbHOM CTEKISHHON HUTHIO.

E. B 3THX KOMIIO3UTaX B KaUE€CTBE HAIIOJIHUTEIEH BBICTYIIAIOT
B OCHOBHOM CHHTETUYECKHUE BOJOKHA — KTYThl, HUTH, TKaHHU,
Oymara. Cpen 0COOEHHBIX CBOWCTB 3TUX HOJIMMEPOB MOKHO
OTMETUTH HU3KYIO IUIOTHOCTB, JIETKOCTb 110 CPAaBHEHUIO CO
CTEKJIO- U YIJIEIUIACTUKAMH, BBICOKYIO IIPOYHOCTD IIPH
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PacCTsAKEHUHU U BBICOKOC COIIPOTHUBJICHUEC yAapaM U
JUHAMHUYCCKUM Harpyskam.

Tema 2.1 IL1acTMacchl, pe3UHa M APYIUe MaTEPHAJILL.

2.1.1. TunoBbIe TECTOBLIE 3aaAHUHA

(ObparuTe BHUMAaHKE, YTO MOXKET OBITh OOJIBIIIE OAHOTO MPABHIIBHOTO OTBETA)
1. CeipbeM 11715t TOTYYSHUS] CHHTETUYIECKOTO KaydyKa SBIISFOTCS:

a) HaTypaJbHbIN Kay4yK;

0) poXyKTHI He(TeepepadoOTKY;

B) IPOJYKTHI IEPEPaOOTKH IPEBECHHEI,
') KaoJIUH (TJIMHA), TAIbK, MEI.

2.CoctaB CbIpOi pe3UHBI:

a) CUHTETUYECKUH KayuyK;

0) caxa;

B) STHJIOBBIH CIIUPT;

T') TaKOKPACOYHBIC MAaTEPHAITBI.

3.B xauecTBe BYJIKAaHHU3UPYIOIHX BCIICCTB B KaAYUYK BBOJAT:

a) cepy;

0) caxy;

B) TaJIbK;

') OKUCh MarHusl.

4, Kay4yk nmoaBepraroT ByJTKaHU3AIUH IS

a) MOBBIIIEHUS TPOYHOCTH;

0) MOBBIIEHUS TIACTUYHOCTH;

B) TIOBBIIICHHS DJIACTUYHOCTH;

T') MOHWKEHHUS dJIACTUIHOCTH.

5. AcOecToBbIi TMCTOBOM MaTepHal — MAPOHUT MPUMEHSIETCS B BUC MMPOKIIAI0K JIJIS:
a) BaKyyMHBIX YCTaHOBOK;

0) IJ1s1 TApOTPOBOJIOB;

B) JUIsl TUAPABIMYECKUX YCTAHOBOK C BBICOKON TEMIIEPaTypO.

6. OcHOBOI OyMa)XHBIX MaTEpPHAJIOB SBIISIOTCSL:
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a) IpeBecHast 11eJUTI0J103a;
0) CHHTETHYECKUEe TKAHH;
B) COJIOMA;

r) OymMakHasi MaKyJiarypa.

7. ®ubpa — OymaxkHBIN MaTepuan, 0OpaObOoTaHHBIH:
a) MallIMHABIM MacJIoM;
0) XJIOPUCTHIM HATPUEM;

B) paCTBOPOM XJIOPUCTOI'O IIMHKA,
T') c1a0OKOHIIEHTPHUPOBAHHBIM PACTBOPOM COJISTHOW KHUCIIOTHL.

Tema 3.1TexHoJ10rusl JTUTEHHOT0 NPONU3BOACTBA.

3.1.1 TunoBbIe TeCTOBBIE 3aJaHUA

Bonpoc 1

YcranoBure «BCPHO» UIIN «HEBCPHO» CICAYIOIICC YTBCPIKIACHUC!
JIuteiinoe IMPOU3BOACTBO — IMPOLECCC IMOJTYYCHHU A (I)aCOHHLIX OTJIMBOK ITYTEM HaArpeBa MCTajljla 10
KHUAKOTO COCTOSHUSA B 3apaHCC NPUTOTOBJICHHBIX (1)0pMax

1.BepHO
2.HEBEpHO
Bomnpoc 2
20% BcexX OTJIMBOK IMOJIYYAOT U3:

1.ayryna
2.CTalu

3.1[BETHBIX CILIABOB
Bonpoc 3
YCTaHOBHTE «BEPHOY HITH «HEBEPHOY CIICAYIOIIEEe YTBEPIKICHHUE:
VYcaaka mertania — CBOMCTBO MeTalsla YMEHBIIAThCS B pa3Mepax MpU OXJIKIACHUU

1.BepHO
2.HEBEPHO

Bomnpoc 4

JImkBanus — 3To
1.ycaaka MeTaia Ipu OXJIaXACHUN
2.HEOJTHOPOAHOCTh XMMUYECKOI0 COCTaBa CIIaBa MpPH OXJIKICHUH
3.CBOMCTBO MeTalIa 3aroIHATh TUTEHHYI0 hopMy

Bonpoc 5

[Tpu nmuthe B pazoBbie POPMBI HCTIOIB3YeTCS TUTHUKOBAsS CUCTEMa. JTO-
1.MeTaINIMYCCKUHN SITUK, COCTOSIIMI TOJIBKO U3 CTCHOK

2.yCTpPOUCTBO ISl TOJA4H KUIKOTO METaslIa B JIUTCHHYIO popmy
3.ycTpoiicTBo 1t HOpMOBOUHOM cMecH
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Bonpoc 6
Koxwuis — 210

1. MeTaIIUYECKUM SIIHNK, COCTOSAIIUN TOJIBKO U3 CTCHOK
2.MeTajuJyecKas MOAESb ISl JTUThS
3.metamunyeckas popma IS TUThS

Bomnpoc 7

HazoBute cioco0 mosryueHust CI0KHBIX 10 KOH(PUTYPALUU TOHKOCTEHHBIX OTIMBOK

l.1uThE B KOKUIIb
2.1eHTPOOESKHOE JTIUTHE

3.1MThe 1O AaBJIECHUEM
4.1uThe B 000J104YKOBBIE (POPMBI

Bonpoc 8

JINThE 1O BEITIABIISIEMBIM MOACIISAM HCIIOJIB3YIOT IJIA MMOJTYUYCHUA

1.cBepan
2.1py6
3.penbe

Bomnpoc 9

JIuThe moJ1 1aBICHUEM HCIOJIB3YIOT JIA MMOJIYYCHHUSA OTJIMBOK H3:

1.cramb

2.9yryH
3.Mar"ueBbI€ CILJIaBbI

Bonpoc 10
Jluteiinyto popMy J€Nal0T C IPUILYCKOM C YYETOM:

1.mocnemyromnei MexaHn4ecko 0opadboTku
2.ycaKu MeTalia
3.C y4eTOM TMOCJIENYIONeH MEXaHUIeCKOH 00pabOTKH U yCaJKU MeTaljia

Tema 4. 1.3amura MeTaNI0B OT KOPPO3HMU.

4.1.1TunoBble TECTOBbIE 3aJAHUS

Tecm omunatin

Hamutu omuoky? Beinenute ommboky u Haxxmute Ctrl+Enter

Br10paB mpaBUIIbHBIN Ha Balll B3TJIs] BAPUAHT OTBETA, )KMUTE Ha KHOMIKY «IIpoBeputh». Ecnum xotute
Cpa3y YBHUJIETh IPaBWIbHBIE OTBETHI, UIUTE MO/ BOMPOcaMu CChUIKY «IlocMOTpeTh npaBuiibHbIE
OTBETBI»

1. Kakue npuarHbl 00yCIaBIUBAIOT MOSIBJICHUE PKABUMHBI?

1.OKucneHue B MPUCYTCTBUU BIaru

2.B3auMopeicTBUE C yrapHbIM ra3zoM

3.B3aumMmoneiicTBue ¢ a30TOM

2.Kakne MeTamipl He KOPPOAUPYIOT U3-3a CBOCH MHEPTHOCTH?
1.bnaropoaHsie

3.Menuble cruiaBbl

3.2Kene3nslie cruiaBbl
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3. Kakoe ypaBHEeHHE MOXKET OBITH TPUMEPOM T'a30BOU KOPPO3HUU?
1. Fe+Cl=FeCls

2. Fe+H20=Fe304+H>

3. Fe+HCI=FeCl,+H>

4. Kakue npuMecu coAepKUT TEXHUUECKOE Kele30?

1.Menp 1 IIMHK

2.Yraepon

3.YyryH u craip

5. UTo MOXKET SIBUTCS MPUYMHON MOSIBICHUS KOPPO3UU B MeTae?
1.HeogHOpOAHOCTB COCTaBa

2. Huskas temneparypa riaBieHUs

3.CTpyKTypa KpUCTAIUTMYECKON PEIIETKH

6. Kakoii meTain Oy1eT Koppo3upoBaTh, €CIIU B PACTBOP JIEKTPOIUTA OMYCTUTH KEIIe30 U Meb?
1.Mennb

2.2Kene3o

3.1 menp, u xene3o

7. Kakoe ypaBHEHMeE SIBIISIETCS YIPOLIEHHON 3alIMChI0 00pa30BaHUs pAKaBUUHBI?
1.Fe**+30H=Fe(OH);
2.Fe?*+30H=Fe(OH)3
3.Fe3*+20H=Fe(OH)3

8. Kakue nerupyromue 100aBKH 3alIMIIAIOT METAIUT OT KOPPO3HH?
1. Xpom, Maprasell, HUKelb

2. Xpom, Maprasen, 0J0BO

3.lluHK, Maprasell, HUKeJb

9. Kak nmo-zipyroMy Ha3bIBalOT MPOIIECC BOPOHEHUS METAIIOB?
1. AHOIMpOBaHUE

2. OKCUIMPOBaHHE

3.[Inactudukarus

10. Kak Ha3wIBaeTCs BEIIECTBO, KOTOPOE 3aMEISIET MTPOLIECC KOPPO3UU?
1. Muruburop

2. Karanusarop
3. DepmenTep

Temad. 2 O6padoTKa METAJLJIOB JIABJIEHHEM.
4.2.1TunoBbie TeCTOBLIC 32JaHUA

1. OGpaboTka MeTaIOB JIaBIECHUEM BO3MOJKHA TOJIBKO OJaroaps ux

2.HepaBHOMEPHOCTh CBOMCTB METaJlIa B Pa3HBIX IJIOCKOCTSIX U HAITPABJICHUSIX HA3bIBACTCSI:
a) JlukBanuei;
b) Hedopmanmueii;
c) WUzorpommeii;
d) Amnuzorponwuei;
e) IlmacTUUHOCTBIO.
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3. M3menHenue GpopMbI U pa3MEpOB 3arOTOBKH ITPH BO3ICHCTBHH HATPY3KH HA3bIBACTCS:
a) Ympyrocrsio;
b) Hedopmanueii;
¢) IlmactuuHOCTHIO;
d) OTHOCHTENILHBIM YIITHHECHUEM;
e) IllrammyemMoCThIO.

4, CriocoOHOCTD MATCPHUAJIOB COIIPOTUBJIIATHCA PA3PYIICHUIOIIO] BOS,Z[CI;'ICTBI/IGM IMPHUIIOKCHHBIX
BHCIIHUX CUJI HA3bIBACTCA

5. ITpoTuBoOACiicTBHE NeOPMUPYEMOTO Tela B3aAUMHOMY ITEPEMEIICHHUIO €T0 YaCTHI] HA3bIBACTCS

COIIPOTHUBJICHUCM

6.I1macTMYHOCTD METaJlJIa, KaK IIPpaBUJIO, YBEJIIMYHUBACTCA C ITIOBBIICHUCM

7.Ecu mmactuyeckas z[eq)opMauI/m B MaTCpUuaJIiC 10 paspymCHUA HC3HAYNUTCIIbHA, MCTAJIJI Ha3bIBAKOT

XPYIIKUM, €CJIA 3HAaYUTEJIbHA-

8.Ilnactuueckas aedopmarus MOJTUKPUCTAIIA COMTPOBOXKIACTCS €ro:
a) YMeHbIICHHEM;
b) Veenuuenuewm;
C) PasympouneHuem;
d) Vmpounenwuewm;
e) BeipaBHUBaHHEM.
9. BosokHa, osrydeHHBIC TIPH 00pab0TKE 3arOTOBKH JABJICHUEM JIOJDKHBI

KOHTYp AC€TaJIH.

3.3.IlepeyeHb NpaKTHYECKUX padoOT

Homep HaumenoBanue
paboThl

1. OrnpeneneHue TBEPAOCTH MeTaja metoaoM HR

2. AHaJIN3 IUarpaMMbl KeJIe30-yTIepo/

3. MukpoaHanu3 criaBoB IBETHBIX METANIOB

4. Biisinue 3akanky Ha CTPYKTYpPY M CBOMCTBA CTaIu
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4. KPUTEPUU OLIEHKHA 3HAHUM

4.1. Kputepum OleHKH YCTHOTO OTBETA

Onenka «O0TJIHYHO»

CTyneHT mpu OTBETE JIEMOHCTPUPYET TIyOOKHE 3HAHHWS 10 HW3YyYCHHOM TeMme, 3HaHue
COBPEMECHHOM U HAy4yHOW JHMTEpaTyphbl, CBOOOIHO ONEPUPYET TEPMUHOJOTHEH U
y4eOHBIM MaTepuajioM, HE OMHPasICh Ha KOHCIEKT. OTBET CTyJeHTa pa3BEPHYTHIM,
JAKOHWYHBIA, TPaMOTHBIM, MOATBEpkaaeTcs (akrtamu, npuMmepamu. bes 3aTpyaHeHMi
JaéT OTBETHI HA JOTIOJHUTEIIBHBIC BOTIPOCHI.

Ounenka «xopouo»

CTymaeHT mpu OTBETE IEMOHCTPHPYET TBEPABIC 3HAHHWSA 10 W3YYCHHOW TeMe, 3HAHUE
OCHOBHOM JIUTEpaTypbl U HambOoJee 3HAYMMBIX TEXHUUYCCKUX HMCTOYHHKOB, OMCPUPYET
TEPMUHOJIOTHEH W y4eOHBIM MaTepruajoM, PEAKO OOpamaeTcs K TEKCTY KOHCIIEKTA.
OTBeT Ha MOCTaBJICHHBIM BOMPOC HM3JIAraeT CHCTEMATHU3WPOBAHO M TOCIEIAOBATEIBHO,
YBEPEHHO, HO BBIBOJIBI HOCST HEJOCTATOYHO apTyMEHTHPOBAHHBIA M JIOKa3aTEIbHBIN
xapakTep. OTBeUaeT Ha IOMOIHUTEIbLHBIE BOITPOCHI.

OueHka «y10BJIEeTBOPUTEILHOY

CTyneHT Tpu OTBETE JEMOHCTPHPYET IOBEPXHOCTHBIC 3HAHUS I10 H3YYEHHOU TeMe,
OmepupyeT TEPMUHOJOTHEH W YyYeOHBIM MaTepHajoM TOJIBKO Ha OCHOBE TEKCTa
KoHcriekTa. OTBET CTyJeHTa Hepa3BEPHYTHIN, HE MOATBEpKAaeTcs hakTaMu, MPUMEPaMH.
HcnpIThIBaeT 3aTPyAHEHUS MPU OTBETE HA JIOMOJHHUTEIbHBIC BOMPOCHI. [lomokuTeapHas
OIICHKa MOXET OBITh ITIOCTaBJieHA TPH YCJIOBHUU TMOHHMAHUS CTYACHTOM CYITHOCTH
OCHOBHBIX KaTE€ropuil 10 pacCMaTpUBAEMOMY M JIOTIOJTHUTEIHLHBIM BOIIPOCAM.

O1eHKAa «HEY/I0BJIETBOPUTEIHLHO»

Marepuan wu3jaraeTcs CTYJACHTOM HEIOCICAOBaTEIbHO, Ja)Xe IPU OMOpe Ha TEKCT
KOHCTICKTa, HAOMIOAIOTCS CepbE3HbIE MPOOEIbl B 3HAHHUSIX M3YUYEHHOW TEMBbI, He3HAHUE
OCHOBHBIX TEXHMYECKHX HCTOYHMKOB. He MOKeT OTBETHMTH Ha JIONOJHUTENIbHEIC
BOITPOCHI.

4.2. Kpurepum OleHKH pe3yJibTATOB pelleHusi 3a1a4

OuneHka «OTJIMYHO» BBICTABISIETCS, €CIM CTYJEHT YMEET apryMEHTHPOBAHHO,
yOeIUTeNbHO, METOJMYECKH TPaMOTHO pacIIM(ppPOBBIBAET MapKH, peIIaeT 3ajaady, C
UCIOJIb30BaHUEM MTPO(PECCHOHATBHON TEPMUHOJIOTHUH .

OueHka «X0OpOLI0» BBICTABIISIETCS, €CJIUA CTYIEHT yMEeT 000CHOBATh KOHKPETHYIO MapKy
W pelath 3aJady, C MCHOJIb30BaHUEM MPOo(ecCUOHATBHOM TEPMUHOJIOTHH, HO
HEJ0CTaTOYHO ITOJIHO AaBaTh PEIICHUE 3a/1a4u.

OueHka «yA0BJIETBOPUTENbHO» BBICTABISETCS, €CIU PEIICHUE HOCUT PENPOAYKTUBHBIN
XapakTep, CTYICHT UCIBITHIBACT 3aTPyIHEHUSI B 00O0OCHOBAHNWU KOHKPETHOM CUTYaIlUH.
OueHka «Hey10BJIeTBOPUTEIBLHO0» BBICTABIISICTCS, €CIIU HET JIOTUKH PacCyKICHHUS,
BBIBOJIbl HE 00OCHOBAHBI.
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KpnTepIm OLHCHUBAHHWA BBINMMOJIHCHUSA IMPAKTHYECCKOI0 3aJaHUA

OneHka «OTIHYHO»

Pabora BbINOIIHEHA MOJTHOCTBIO; B JIOTUYECKUX PACCYKIECHUAX U OOOCHOBAHUU PEIICHUS
HET NpoOesioB U OIMMOOK (BO3MOYKHA OJIHA HETOYHOCTb, HE SIBIIAIOIIASACS CIIECACTBHEM
HE3HaHUs WIM HENOHUMaHUs y4eOHOro MaTepuana).

OueHka «X0pouo»

Pabora BbINOIHEHA OJHOCTHIO, HO 0OOCHOBAaHMSI 1IAarOB PELIECHUS HETOCTATOUHBI (€CIH
YMEHHE OOOCHOBBIBATH PACCYKJIECHUS HE SIBISUIOCH CHELMAIBHBIM O0OBEKTOM IPOBEPKH);
JIOTyIlIEHa OJIHA OIIMOKa WMJIM JBa-TPU HEN0YETa B CXEMax, PEIICHUWU CUTyaluu (eciiu
3TH BUJIbI paOOTHI HE SIBJSUIUCH CHIEIUAIBHBIM OOBEKTOM IIPOBEPKH).

OueHka «y10BJeTBOPUTEILHO»

Jonyuiensl Oosiee OAHOW OIIMOKM WM OOJee ABYX-TPEX HEJOYETOB B BBIKJIAAKAX,
cXeMax, HO
oOyuaroluiics Biajgeer o0sA3aTeIbHbIMA YMEHUSMU 10 POBEPSIEMOM TEME.

OueHKa «HeyI0BJIETBOPUTEIBHO»

JlonyIieHbl CyIIECTBEHHBIE OIIMOKHM, IIOKAa3aBIIUE, YTO YYalUICS HE BIaJeeT
00s13aTeNIbHBIMU

YMEHUSIMH MO JIaHHOM TE€ME€ B IOJIHOW Mepe; padoTa Mokasaja IMOJIHOE OTCYTCTBUE Yy
y4aierocst o0A3aTeIbHbIX 3HAHUM M YMEHHI MO MPOBEPSEMON TeMe WM 3HAYUTENIbHAs
4acTh paOOThI BBHITIOJIHEHA HE CAMOCTOSITENIBHO.

Kpurepuu oneHku recra

MeHee 50% BBITIOTHEHHBIX 3a/IaHUN- «HEYIOBICTBOPUTEITHHOY
50 - 74% BBIMOTHEHHBIX 3aJIJaHUI- «yIOBICTBOPUTEIHLHOY

75 -91% BBIOTHEHHBIX 3a/IaHUN- «XOPOIIIOY

92-100 % BBINOJHEHHBIX 3aJaHUN - «OTIIHYHO
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5. YYEBHO-METOANYECKOE U THOPOPMAIIMOHHOE OBECIIEYEHUE
YYEBHOU JUCHUIIJINHBI

OcHoBHas y4yeOHasi TUTEpaTYpAa:

OJI.1. Connues, I0.I1. MarepuanoBeaeHue crieliMalIbHBIX OTpacieid MaIIMHOCTPOCHHUS:
yaebHoe mocobue / 0. Il. Comnnes, B. 10. Ilupaitnen, C. A. BomorkaHuHa ; moa
penakuueii FO. I1. Connuea. — Cankr-IletepOypr : XUMU3 AT, 2024. — 784 ¢c. —
ISBN 978-5-93808-387-5. — Texkcrt : snmexktponnsli // 1{udpoBoii oOpazoBaTeIbHBIM
pecypc IPR SMART : [caift]. — URL: https://www.iprbookshop.ru/122438.html (nara
obpamenus: 01.09.2024). — Pexum noctyna: ans apropusup. [lonb3oBareneit

OJI.2. Bapracos, H.P. MatepuanoBenenue : yaeoHoe mocooue / H. P. Bapracos, M. M.
PangkeBuu. — Mocksa, Bonorna : Uadpa-Unxkenepus, 2023. — 208 ¢. — ISBN 978-5-
9729-0946-9. — Texkcr : anextponHsit // Ludposoii obpazoBatenbhbii pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/124185.html (nata obparieHus:
01.09.2023). — Pexwum jtocTyna: Ijisi aBTOPU3UP. MTOJIH30BATEIICH.

OJI.3. MarepuanioBe/ieHuE MalTUHOCTPOUTEIBHOTO MPOU3BOJACTBA. B 2 4. YacTtp 2 :
y4eOHUK M1 cpelHero mpodeccuoHalbHOro oOpaszoBanus/ A. M. AnackuH,
1O. E. CenoB, A. K. Oneruna, B. H. KnumoB. — 2-¢ u3z., ucnp. u gon. — Mocksa :
WznarensctBo IOpaiit, 2023. — 291 c.— (IlpodeccuonanpHoe oOpa3oBaHue). —
ISBN 978-5-534-08156-5. — Tekct : anektpoHHbIH // ObpazoBatenbHas miatdopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/474753. (mara ob6pamenus: 01.09.2024).
— Pexxum nocryna: miist aropusup. Ilonp3oBareneit

OJI.4. boupgapenko, [I'.I. MarepuanoBenenue :  y4eOHUK i1 CpPEIOHErO
po(ecCUOHATEHOTO oOpazoBaHust / I'. I'. Bounapenko, T. A. Kabanoga,
B. B. Pei6anko ; mox pemakmueit I'. I'. borgapenko. — 3-e¢ u3m., mepepad. U J0m. —
MockBa : M3marenbctBo  IOpaiit, 2024.— 381c.—  (IIpodeccrnonanpHOE
obOpaszoBanme). —  ISBN 978-5-534-17885-2. — Teker : DNeKTpOHHBIH  //
OO0pazoBaTenbHas miatgopma Opaiit [cailT]. —
URL.: https://urait.ru/bcode/533908 (nara oopamerus: 01.09.2024).

OJLS. [TmomkuH, B. B. MarepuanoseneHnue : y4eOHUK TS CpEIHETO
npodeccruoHanbHOro oopaszosanus / B. B. ITnomkun. — 4-e u3n., nepepad. u gom. —
MockBa : MszmarensctBo  IOpaiit, 2024.— 434c.—  (IIpodeccuonanpHOE
obpazoBanue). —  ISBN 978-5-534-18655-0. — Tekct : dNEKTpOHHBIN  //
OO6pazoBatenbHas matdopma FOpaiit [caiiT]. —

URL.: https://urait.ru/bcode/545272 (nara oopaienus: 01.09.2024).

OJI.6. MarepuanoBeieHUE M TEXHOJIOTHUS MATEpPUAJIOB : YYEOHUK ISl CpPEIHEro
npodeccuoHanbHoro ooOpaszoanus/ [.II. detucoB [u ap.]; moa pemakuueu
I'. TI. ®erncoBa. — 8-e¢ m3m., mepepad. u gom. — Mocksa : MzmarensctBo IOpaiiT,
2024, — 808 c. — (IlpodeccronanpHoe oOpa3zoBanue). — ISBN 978-5-534-18153-1.
— Texkct : onexktponnsni // OOpasoBarenpHas miatdopma HOpaiit [caiT]. —
URL.: https://urait.ru/bcode/545132 (mara obpamenus: 01.09.2024).

JlonoJIHUTeIbHASL YUeOHAas JIuTepaTypa:

JUL1. TexHomorus METAIJIOB W CIUIaBOB : Yy4yeOHOe TMOcOOMe [UIsl CpEeIHEero
npodeccuoHanbHOrO 00pazoBaHusi / OTBETCTBeHHbIE pemakTopsl  A. I1. Kymawmp,
B. b. JluBumi. —  Mocksa : HN3nmarenscTBO IOpaiir, 2024. — 310 c. —
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-11111-8. — Tekct
aNeKTpoHHbIN  //  OOpa3oBaTenbHas miatgopma  FOpaiirt [caiit]. —


https://urait.ru/bcode/533908
https://urait.ru/bcode/545272
https://urait.ru/bcode/545132
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URL.: https://urait.ru/bcode/541296 (nara oopaienus: 01.09.2024). — Pexxum goctyma:
s apropusup. [lone3oBaTenen

JUL2. Emanckmii, I'. H. MeramnoBenenne: CTpOCHHME M CBOWCTBA METAJUIMYECKUX
pacriaBoB . ydeOHoe mocoOue st cpemHero mpodeccroHaibHOro o0Opa3oBaHus /
I'. H. Enanckuit, JI.T'. Enanckuii. — MockBa: MHW3nmarensctBo HOpaiit, 2024. —
212 c¢. — (IIpodeccuonansuoe oopazosanue). — ISBN 978-5-534-13863-4. — Tekcr :
NeKTpoHHbIH  //  OOpa3oBarenbHas mwiatpopma  FOpaiit [caliT]. —
URL.: https://urait.ru/bcode/543002 (nara obpaienus: 01.09.2024). — Pexxum gocTyma:
1t apropusup. [lonmb3oBarenen

JUL3. UYepenaxun, A.A. TexHoJIOTHS CBapOYHBIX padOT: y4YCOHUK JJIsI CpEIHEro
po(ECCHOHAIBHOTO oOpazoBanus / A. A. UepenaxuH, B. M. Bunorpanos,
H. ®. llnyspkuH. — 2-¢ u3A., mcop. U gon. — Mocksa : M3marenscTtBo FOpaiiT,
2024. — 269 c. — (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-08456-6.
— Tekcr : onexktponHslid // OOpazoBarenbHas minatdopma HOpaiit [caliT]. —
URL.: https://urait.ru/bcode/539490 (nara obpamenus: 01.09.2024). — Pexxum goctyma:
s apropusup. [lone3oBaTenen

JUL.4. MarepuanoBeieHHe€ MAIIMHOCTPOUTEILHOTO MPOU3BOJICTBA : YUYEOHUK IS
cpeadero  mpodeccuoHanpHoro  obpazoBanus /  A. M. Amackun, IO. E. Cenos,
A. K. Oneruna, B. H. KnumoB. — 2-e uzn., ucnp. u gon. — Mocksa : M3gaTenbcTBo
FOpaiit, 2024. — 545 c. — (Ilpodeccuonansuoe obpazopanue). — ISBN 978-5-534-
18303-0. — Texker : anexTpoHHbIit // O6pazoBaTenbHas mwiatgopma KOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/534757 (nara obopamenus: 01.09.2024).

JUL5. AmmantoBa, W. C. IlpoTtuBoneiicTBHe KOppyHuuu : ydyeOHOe mocodue s
cpenHero npodeccuoHanbHOro odbpazopanms / M. C. AmuanToBa. — 2-e u3., epepao.

u nom. — Mocksa : MUznarenscTBo IOpaiit, 2024. — 148 ¢. — (IIpodeccnonanprOe
oopazoBanue). —  ISBN 978-5-534-19118-9. — Teker : 2neKTpOHHBIH  //
OO6pazoBaTenbHas matgopma Opaiit [cailT]. —

URL.: https://urait.ru/bcode/555979 (nara oopamenus: 01.09.2024).

NudopmanuoHHbie pecypchbl HHTEPHET

NP.1 O6pa3zoBatenpHas miaatdopma. /s By30B u ccy3oB. FOpait : odwir.caiit. URL:
https://urait.ru/ (nara oopamenus: 01.09.2024). — Pexxum goctyma: Jis 3aperucTpup.
110J1b30BaTesiel.— TEeKCT JIEKTPOHHBIN

NP.2. TludpoBas  Oubnmoreka IPRsmart ONE :  odwun.caiit.  URL:
https://www.iprbookshop.ru/ / (mara oOpamenus: 01.09.2024). — Pexum noctymna:
JUTA 3apETUCTPUP. MOJIB30BATENEH. — TEKCT AJIEKTPOHHBIN

NP.3. Munnpomtopr Poccuu: URL: https://minpromtorg.gov.ru/ (mata oOparieHus:
01.09.2024). — TekcT 3K TPOHHbBIH

NP.4. Odpunmanbubiii uatepHer-pecypc Munnpocsenienus: URL: https://edu.gov.ru/
(mata obpamenust: 01.09.2024). — TekcT 37eKTpOHHBIH

WP.5. MunucTepcTBO HayKu M Bbiciero oopasoBanusi Poccuiickoii @eneparun: URL:
https://edu.gov.ru/ (nara obpamenus: 01.09.2024). — TekcT 37eKTPOHHBIHA

NP.6. Poccuiickoe o6pa3oBanue. Dexnepanbubiii noptan: DenaepanbHbId  LEHTP
HH(pOpMaIIMOHHO-00pa30BaTEIbHBIX PeCypcCoB: ouII.CAMT. URL:
https://web.archive.org/web/20191113052018/http://edu.ru/ (mata oOpareHust:
01.09.2024). — TekcT 3JeKTPOHHBIHI

NP.7. Axagemuk.: CnoBapu W  SHUUKJIONEAWH: OQHUIl.  CaWT. URL:



https://urait.ru/bcode/541296
https://urait.ru/bcode/543002
https://urait.ru/bcode/539490
https://urait.ru/bcode/534757
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https://web.archive.org/web/20191113052018/http:/edu.ru/
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https://www.iprbookshop.ru/ / (nata ooparienus: 01.09.2024). — TeKcT 37€KTPOHHBIN
HP.8. DNeKTpOHHO-O0MOIMoTeYHas cucteMa - Axanemudeckuit kosiemk: URL:
https://academicol.ru/cTyAeHTY/37E€KTPOHHO-ONOIMOTEYHAS -CUCTEMA/ (mata
obpamenus: 01.09.2024). — TekcT 37€KTPOHHBIH

MNP.9. becnnarHas snexkTpoHHas Oubnnoreka onnaitH  "EauHoe  OKHO K
00pa3oBaTeNbHBIM pecypcam': URL.:
https://web.archive.org/web/20191122092928/http://window.edu.ru/ (mata oOpareHus:
01.09.2024). — TekcT 2IIeKTpOHHBIH

NP.10. DnekTpoHHO-0MOIMOTEUHAs cucTeMa i yueoHsix 3aBenennii. BOOK.ru: URL:
https://book.ru/ (mara obpamienus: 01.09.2024). — Pexxum nocryna: sl 3aperUCTPHUP.
I10JIb30BatTesiel. — TEKCT 3JIEKTPOHHBIN

NP.11. Uent [Iporpammuoro O6ecneuenus: BM-pemenus nis [Tnardopmsl nanoCAD:
odwir.caiT. URL: https://nanocad.cpo.pro/kompaniya.html/ (mara oGpamicHus:
14.06.2024). — TekcT 3ICKTPOHHBIH

NP.12. TOP SYSTEMS: T-FLEX CAD: odum.caiit. URL: https://www.tflex.com/
(mata obpamenus: 14.06.2024). — TeKCT 2JI€KTPOHHBIM

NP.13. Buneoypoku AutoCAD TS HAaYUHAIOIIUX: URL:
https://www.youtube.com/playlist?list=PL 7uuZE4P311uwnJ39c 81Z7FpY_T4yKXG
(mata obpamenus: 01.09.2024). — TeKCT 2JIeKTPOHHBIH
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[Tpunoxxenue 30.2 K OCHOBHOM
00pa3oBaTebHON POTrPaMMe ITOATOTOBKU
CIELUATHNCTOB CPETHETO 3BEHA
MUHUCTEPCTBO HAYKMU U BBICILIET'O OFPA30BAHU S POCCUMCKON ®EJIEPAITIN

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE BBICIIETO 00pa30BaHUsI
«MOCKOBCKUMH ITOJIUTEXHUYECKNIH YHUBEPCUTET» (MOCKOBCKMIA ITOJIUTEX)

NBanTeeBckuit puinan
MoOCKOBCKOr0 NMOJUTEXHUYECKOr0 YHMBEPCUTETA

YTBEPXIAIO
Hupexrop punmmana

H.A. BappiinukoBa

« 02 » cenTs6ps 2024 r.

KOMIUJIEKT KOHTPOJIBHO-OHEHOYHbBIX CPEACTB
JJIS1 IPOMEKYTOYHOT 0 KOHTPOJIS 10 y4eOHOH TUCIUILJINHE

OI1.04. MATEPNAJIOBEJAEHUE

TSl CIEIUAIbHOCTH CPEIHETO MPO(HECCHOHATBLHOTO 00pa30BaHUs

23.02.07 TexHuyeckoe 00CTy>KUBAaHUE U PEMOHT aBTOTPAHCIIOPTHBIX
CpE/ACTB
(TexHoNornuecKkuil mpoduib)
K00
cneuuaﬂbﬂocmu

2024
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KoMIIEKT KOHTPOJIBHO-OLIEHOYHBIX CPEACTB ISl TEKYIIETO KOHTPOJIA 110 y4eOHOU
mucuumiuHe OI1.04 MarepuanoBenenue pazpabotaH Ha ocHoBe dDenepalibHOTo
rOCy/IapCTBEHHOTO 00pPa30BaTENBbHOTO CTaHAApTa MO CHEIHATbHOCTH CPETHETO
npodeccuonanbHoro obpaszoBanmst (mamee CIIO) 23.02.07 Texauueckoe
o0CITy’KMBaHUE U PEMOHT aBTOTPAHCIOPTHBIX CPEACTB (MIpHKa3 MHUHIIPOCBEIICHUS
Poccum ot 02.07.2024 Ne 453, 3apeructpupoBan B Muntocte Poccun 07.08.2024
Ne 79036); B cooTBercTBUH € [l0N0KEHNEM O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXYTOYHOM  arrectanmu  oOyuwaromuxcs  VBanteeBckoro  ¢unmana
MOCKOBCKOTO MOJIUTEXHUYECKOTO YHUBEPCHUTETA.

Opranusanus- HBanTeeBckuii puman MocKOBCKOro MOJUTEXHUYECKOIO
pa3padoT4uK: YHUBEPCUTETA
Pa3padoTunk: H.K.ITaudunosa -npenonaBarens lMBaHTeeBckoro (uianana

MOCKOBCKOI'0 MOJIUTEXHUYECKOTO YHUBCPCUTETA

PACCMOTPEHO
Ha 3aCeJJaHUU LUKJIOBOM KOMUCCHH

«TexHUKa ¥ TEXHOJIOTUU HA3EMHOTO TPAHCIIOPTa»
(ITporokomn Ne 1 ot «30» 08.2024)

IIpencenarens C.H. Yepnsbiies

© HBanTeeBckuil (uiman (eaeparbHOro rocyaapCTBEHHOTO aBTOHOMHOTO OOPa3oBaTENLHOIO
yUpeXI€HUA BblcHIEro oOpa3zoBaHusl «MOCKOBCKUI NOJUTEXHUYECKUM YHUBEPCUTETY, 2024
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1.IHACHHOPT KOMIIVIEKTA KOHTPOJIBHO-OEHOYHbIX CPEACTB
1.1. O01acTh NPUMEHEHUS KOMILJIEKTAa KOHTPOJIbHO-0LIEHOYHBIX CPeICTB

KommiekT OLEHOYHBIX CpEACTB IpeJHa3HaueH Uil OLEHKU pe3ynbTaToB  ocBoeHus jauciumiuHsel  OI1.04
MarepuanoBenenue
Taoauna 1
Pe3yabTartsl OcHOBHBIE TOKA3aTeJH OLIEHKH Tun
dopma aTTecTaluU
OCBOCHUS pe3yJbTaTa U UX KpUTepHu 3a/1aHUSA
1 2 3 4
V.1BeiOupaTh Matepuansl Ha | [[paMOTHO aHanmU3MpOBaTh pabOTy JeTajeil MEeXaHU3MOB, 2.2 .
OCHOBE aHallM3a WX CBOWMCTB | HEOOXOAMMBIX CBOMCTB MPHU €r0 JKCIUTyaTallld, MPABHIBHO JinepennmposanmbIi
s KOHKPETHOTI'O | IOA0MPAaTh MaTepua, 00eCcIeunBarOLIMil CBOWCTBA 3atet
IPUMEHEHHSI
V.2 BeiOupath criocoObl TouHo onpenensaTb cnocod COeTMHEHNUSI MaTepUaioB 2.2 HuddepeHmpoBaHHbINA
COEJIMHEHUS MaTepUasoB, 3a4yer
V.3 ObpabaTeiBaTh AeTANIH C y4eToM TEeXHOJOTMYECKUX CBOMCTB MaTepHaia MpaBUIbHO 2.2 HuddeperrpoBaHHbIN
13 OCHOBHBIX MaTEpUasOB, npeajaraTh cnocoobl 00pabOTKU MaTepuasa 3a4eT
3.1 CtpoeHue u cBoMCTBA IIpaBuIBbHO aHAM3UPOBATE CTPOEHUE, IPOLIECC 2.2 JuddepeHirpoBaHHbIif
MAaIIMHOCTPOUTEIHLHBIX KpUCTAIA3AI[MU MaTepHUAaJIOB, 3a4eT
MaTepUaIOB
3.2 MeTo/pb! OLIeHKH cBOWCTB | TOYHO M ¢ NOJHOTOW 3HAHUH O crocodax OmpeneNeHus 2.2 HuddeperirpoBaHHbIN
MAaIIHMHOCTPOUTEILHBIX CBOWCTB, TPaMOTHO MPOBOJUTH UCIBITAHUE  TBEPAOCTH 3a4er
MaTepHaJIOB, METaJJIOB
3.3 O6nacTh MpUMEHEHUs I'pamoTHO aHanmM3upoBaTh pabOTy MeTajeii MEXaHHU3MOB, 2.2 T hepeHIpoBaHHBI
MAaIIMHOCTPOUTEIHLHBIX HEOOXOMMBIX CBOWCTB MIPH €r0 IKCILTyaTalliH, MPaBUIBHO aueT

MaTEepUaJIOB,

moadupaTh MaTeprai, 00eCIIeunBaIOIIIi CBONCTB
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1 2 3 4

3.4 Knaccuduxkanuio u ITonHo, MocIea0BaTEIbHO, C MCIIOJh30BAaHUEM TEXHUYECKOM 2.2 T bepeHIIpoBaHHBL
MapKHPOBKY OCHOBHBIX JOKYMEHTAIlMd  KJaccupuimpoBarh | MapKHpOBaTh p 3aquT)
MaTepuasos, MPUMEHSIEMbIN MaTepHal
3.5 MeTobl 3alIUThI OT [IpaBmiIbHO ¥ TOYHO OAOUPATH CIIOCOO 3AIUTHI METAILJIOB 2.2 .

HuddepennmpoBaHHbIi
KOPPO3HUHU, CIIOCOOBI OT KOPPO3UH

3a4eT

00paboTKH MaTEPHAJIOB.
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2. KOMILVIEKT KOHTPOJBbHO-OHEHOYHBIX CPEJACTB

2.1 Ilepevyenn BonpocoB no yueoHoi gucuuniaude OIl. 04 MaTtepuasioBeaenne
K A PpepeHUMPOBAHHOMY 3a4eTy

HuddepentinpoBaHHbIi 3a4eT MPOBOJIUTCS B KOHIIE Kypca 00ydeHHUsT yueOHOU
nuciuiiuae OI1. 04 MaTtepuaJjioBeieHue B BUE TeCTa. BBITIOTHEHHBIN Ha
YAOBJIETBOPUTEIBHYIO OLIEHKY TeCcT. KOHTPOJIbHO-U3MEPUTENBHBIE MAaTEPUATIBI JIJIsI
npoBeJeHHs TecTa (GOPMHUPYIOTCS BEHIOOPOYHO U3 CIETYIOIINX BOTPOCOB:

2.2. TunoBble BONPOCHI TecTa T epeHIIHPOBAHHOIO 3a4€Ta M0 Y4eOHOH
AUCHHUILIMHE
OI1.04 MartepuaJsioBeeHue

Pemenue tectoBoro 3alaHUA ITPOUCXOOUT ITYTCM BBI60pa IIPpaBHUJIBHBIX OTBCTOB U3
npeajiaracMoro McCHIRO. Ywucio BAPpHAHTOB OTBCTOB B PA3HBLIX 3aJaHHAX BAPBbUPYCTCA OT
ABYX OO0 YCTBIPCX. B Tecte MNpCaACTAaBJICHbI CICAYIOIMUC PA3HOBHIHOCTHU BOIIPOCOB: B
BOIIPOCC UMCCTCA TOJBKO OJHH HpaBI/IJIBHHﬁ BapHUaHT OTBCTA, B BOIIPOCC MOJIHBIA OTBET
MOJKET BKJIIOYAaTh B CeOs OJHOBPCMCHHO HCCKOJIbBKO BAapHAHTOB (SaI[aHI/Ie CUHMTACTCA
BBIIIOJIHCHHBIM TOJIBKO ITPH YKA3aHHH BCCX BAPHAHTOB OTBeTa), BOIIPOCHEI HA COOTBCTCTBHC
N C TCKCTOBBIM OTBCTOM.

THUITOBBIE BOITPOCHI TECTA
Bapuanr 1
1. Hano:bpO6. Pacumdpyiite Mapky MaTepuaia, yKaKUTe ero NpruMEeHEHHUE.

2.ITocTpouTh KPUBYIO OXJIAXKACHUS IJIs1 JOIBTEKTUUECKOTO CIlJIaBa (CUCTEMa COCTOSIHUS
(cBHHELI-CypbMa)

3.3akaJika , ee Ha3HAUYeHHUE, TeMIePaTYPHbIH pekuM ( HAUePTHTE TEMIIEPATYPHBIH PEIKUM
Ha JUarpaMMe >Kelie30-1IEMEHTHUT), OXJIaXICHHE TpH 3aKkayike. OnpenenuTs TeMIepaTypy
HarpeBa JJIs 3aKaJiku cTaiu 35.

4.Kakoi u3 MNPpCAJIOKCHHBIX CIINIAaBOB MOJKHO HCIIOJIB30BATh AJIAA U3IrOTOBJICHUS OTIIMBKHU

- 1116
-B95
-AJ12
[Touemy? Kakumu cBoiicTBaMu OH A0keH 00anats? CriaB pacmudpynTe.

5. J171s1 M3roTOBIEHUS KaKOTro U3Aeus ucnoib3yeTcss marepuan TT10KS ?
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- BUHT;
- IJTACTUHA JIJIs1 PeXKYIIeH yacTu pe3na ;

- CTaHMHA TOKapHOT'O CTaHKa

Br16op ob6ochyiite . Kakum metogom nomnyden crias? CrutaB pacugpyiite

6. Kakoit maTepuan 0osiee MPOYHBIN U MOYEMY:
-V38
-V 13
(ObObsicHeHMEe JaTh MO AMArpaMMe COCTOSIHUS Kene30-1IeMeHTUT) Mapky pactmdpyiTe.
7. dano: HB 1970 mITa. Onpenenuts HRC, HRB, HRA. Ilpomen 11 o6pa3zelr 3akaiky?

8.Pacumdpyiite moaens cranka 2H125 | s kakux onepanuii €ro MOHO UCIOJIb30BaTh?

9. OX&p&KTCpHSYﬁTG croco0 3aIMUTBI MCTAJIJIOB OT KOPPO3HUHU JTAKOKPACOYHBIMH
IIOKPBITUAMMU.

Bapuanr2
1. Hano: JI90. PacimdpyiiTe MapKy Matepuana, yKaKuTe ero npuMeHeHHe.

2.ITocTponTh KPUBYIO OXJIAKACHHS JIJIS 3a9BTEKTHYECKOTO CIIaBa (CUCTEMA COCTOSHUS
(cBUHEII-CypbMa).

3. A30TUpOBaHNE METAJIOB, JUIsl KAKUX MaTEPUAIOB UCIOJIb3YETCS, €ro Ha3HAYEHHUE,
KapOIopU3aTop, PeKUMBI, TEXHOJIOTUYECKHM MPOIIECC, IOCTOMHCTBA, HEIOCTATKHU.

4.Kakoi u3 MPCAJIOKCHHBIX CIINIABOB MOKHO HCIIOJb30BAaTh AJIA U3IOTOBJICHUA OTJIMBKH

116

-X:

-AJ1 2

[Touemy? Kakumu cBoiicTBaMu OH A0bKeH 00anats? CriaB pacuudpyunre.

5.0xapakrepusyiite craiib POMS. Pacundpyiite Mapky, kakoBa ee TepMUYeCKas
oOpaboTka.

6. 17151 M3roTOBIEHUS KAaKOTO U3/ENIHS UCII0JIb3YEeTCsl MaTepuall ctaib POMS
- BUHT;

- IUIaCTUHA PEXKYIIEH YacTH pe3la;

-CTAaHMHA TOKAPHOTO CTaHKa

Bri6op o6ocnyiiTe. CriaB pacmmdpyire.

7.Kakoil maTepuain 6oJiee TBEP/IbI U IOYEMY:
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-V 8;
-V 10
(O6’I>HCH€HI/IC 1aThb 110 ,Z[I/IanaMMe COCTOAHUA XKCIIC30-UCMCHTUT )

8. Hano: HB 3200 mIIa. Onpenenuts HRC, HRB, HRA. IIpomien nu obpazer 3akanky?
9.Pacumdpyiite momens cranka 6H81 , 11 kakux omepariuii ero MOKHO HCTIOIB30BaTh?

10. OxapakTepusyiite crnoco0 3alIuThl METAIOB OT KOPPO3UH T'YMMHUPOBAHHEM.

Bapuanr 3

1. Jano: JDKMi 59-1-1 .Pacmmudpyiite Mmapky Matepuaia, yKaxxuTe, KAKUMH CBOMCTBAMHU
oOJnajaeT TaHHBIHN CIIaB.

2.OnpenenuTs IpoLEHTHOE coaepkanue cTpykTyp B crutase 50% Ni mpu t =1250°,

3. llnaHnpoBaHHE METAIUIOB, JIsl KAKUX MaTEPUAJIOB UCMOJIb3YETCs, €r0 Ha3HAUCHUE,
KapOIOpU3aTop, PEKUMBI, TEXHOJIOTHUECKHI MPOIECC, TOCTOMHCTBA, HETOCTATKH.

4. Kakoi U3 NpeIJIOAKECHHBIX CIIAaBOB MO>KHO MCIIOJIb30BATh JJIs1 TPOU3BOACTBA KOPITyCca
pPEIYKTOpA, €CJIM 3ar0TOBKA ISl KOPITyCa MOJIy4eHa JIUTheM? KakoBbI CBOMCTBA JINTEMHBIX
criaBoB. CriaB pacuudpyiTe.

-AJl 4;
-J180
-BK 8

5.0xapaxrepusyiite crans MH 19 . Mapky pacumdpyiite, rjie MOKHO €€ IPUMEHUTD .
6. 17151 M3roToBIEHUS KaKOro U3Aenus npeanoxure cruias BCT3?

-3y04yaToe MUIUHIAPHISCKOE KOJIECO;

-CBapHasi KOHCTPYKITHS;

-TOKAPHBIN pe3er

Br16op o6ocnyiite. Kakumu cBoiicTBaMu o0agaeT qanHbiii Marepuan? Cruias
pacmudpyiire.

7.Kakol maTepualt npoyHee v TBEPKE U MOUYEMY:

- Cramnb 40

-Crans 40X

(OOBsicHEeHHE 1aTh 110 JUarpaMMe COCTOSTHUS Kee30- IEMEHTHUT, a TAKAKE XUMUYECKOMY
cocTtaBy).Mapky pacmudpoBatb.
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8. Mano: HRC 50. Onpenenuts HB, HRB, HRA. [Ipomien iu o6paser 3akayiky?
9.Pactudpyitte mozaens cranka 16K20 , 11st kKakux orneparyii ero MoO>KHO HCIIOJIb30BaTh?

10. OxapakTepusyiTe crnoco0 3aIuThl METAIIOB OT KOPPO3UHU TJIAKUPOBAHHEM.

Bapuanr 4
1. Hano: JI90. Pacuiudpyiite Mapky Matepuaiia, yKaxxute NpuMEHEHUE.

2. HOCTpOI/ITB AuarpaMmy HJil BUJa CiljiaBa XUMHYCCKOC COCANMHCHUC, OIIPCACIINTD
TCMIICPATYPY INIaBJIICHUA CIlJIaBa C 90% COACPKAHNCM BTOPOI'O KOMIIOHCHTA.

3. Hopmanu3anus , ee Ha3HAYCHHUE, TEMIIEPATyPHBIA PEXKUM ( HAUEPTUTE TeMIEPaTyPHBIH
PEXHUM Ha IUarpamMmMme jKeJIe30-LIEMEHTHT), OXJIAXKICHHUE NPU HopMalu3auu. OnpeaenuThb
TEMIIepaTypy Harpesa Juisi HOpMaau3aluy CTajH .

4.Kaxkoii u3 IMPCAJIOKCHHLIX CIINIABOB MOKHO HMCIIOJIB30BATh AJIAI NU3IOTOBJICHUA JINCTOBOM
mMTaMIIOBKH

-CY 15;

-AB95;

-300HHUT

[Touemy? Kakumu cBolicTBaMU OH JIOJKEH 001aaaTh? Mapky pacimudpyiTe.

5.0xapakTepu3yuTe MaTepras — Hep>KaBeroIas CTallb, MPUBEIUTE MAPKY, KAKOBBI €€
CBOMCTBA U COCTAaB .

6. /17151 M3roTOBIEHUS KaKOT0 U3/IeNIHs UCTI0JIb3yeTcsl MmaTepualn Crans45

-BaJT;

-TIPOTSDKKA,

-3JICKTPO/T

Br16op o6ocnyiite. Kakumu cBoiicTBaMu o0agaet qanHas ctanib? Ctanb pacmudpynTe.

7.Kaxkoit maTepuan 6osee TBEpbIii U TOUEMY:

- Ctans10
-CY 150
(OOBsicHEeHHE JaTh C TOYKU 3PEHUS XMMHUECKOTO cocTaBa ).Mapky pacumdpyiire.

8. lano: HRB 30. Onpenenuts HB, HRC, HRA. IIpomren nu o6pazerr 3akanky?

9.Pacumdpyiite Mmonens cranka 6441, s Kakux Onepanuii ero MOXHO UCITOJIh30BaThH?
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10. OxapakTepu3yiite crnoco0 3aluThl METAJUIOB OT KOPPO3UHU TACCUBAIIUEH.

Bapuant 5
1. lano: crans 20. Pacmudpyiite MapKy MaTepuana, yKaxXuTe ero IpuMeHEHHE.

2.Haueptute nuarpamMmy JUisl BUJIa CIUIaBA TBEPABIM pACTBOP C OTPAaHUYEHHON
PacTBOPUMOCTHIO, OTIPENICTTUTE CTPYKTYPY CIUIaBa ¢ conepxkanuem 60% BToporo
KOMIOHeHTa 1pu t= 20°,

3.llemeHTanus METaLIOB, I KAKUX MaTepUAJIOB UCIIOJIb3YETCs, €r0 Ha3HAYCHHUE,
KapOIOpHU3aTOp, PEKUMbI, TEXHOJIOTUYECKHUI MPOIIECC, TOCTOMHCTBA, HEAOCTATKH.

4. Kako# u3 npe/jIo’)KeHHBIX CIIJIaBOB MOKHO 00pa0aThIBaTh JaBJICHUEM U ITOYEMY?
-KY 32-4;

- J1 96;

-AJI 8

Kakumu cBoiicTBaMu OH A0keH 00sanats? Pacimdpyiite Mapky Marepuaia
5.J1J1s1 U3roTOBIECHMS KAKOTO U3JENUs UCTIONb3yeTcst Mmatepuan S0C2:

- IPYKHHA;

-CTaHWHA (HPPE3EpPHOTO CTAHKA,

-3JIEKTPOJT
[Touemy? Mapky pacudpyiire.

6. Kakoif Mmatepuai 6oJiee TBEp bl U IOYEMY:

- Ct 3 k115
- Cranb 50
( OOBsicHEHHE 1aTh MO JUarpaMMe COCTOSTHHSI Kelle30-IIeMeHTHT) MapKy pacuudpynre.

7. Nano: HRA 60. Onpenenuts HB, HRB, HRC. TIpomen nu o6pasen 3akanky? [louemy?
8. Pacmmdpyiite mogens ctanka 2HSS |, st kakux omnepariuii ero MOXHO UCIOJIb30BaTh?

9. OxapakTepu3yiTe Croco0 3aluThl METAJUIOB OT KOPPO3UHU TP MOMOIIM HHTHOUTOPA.

Bapuant 6

1. Mano: Cranp 40 . Pacuudpyiite Mapky Matepuaia, yKaxuTe ero mpuMeHeHHe.
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2. HaqepTI/ITL AquarpaMmbl COCTOAHUC - cBoicTBa. X Ha3HaUYeHUE U IMPAKTHYCCKOC
IMPUMCHCHUC.

3. Inddy3noHHBIN OTXKUT, €T0 Ha3HAUYCHUE, TEMIIEPATYPHBINA PEKUM ( HAUEPTUTE
TEMIEPATYPHBII PEXKUM Ha TUarpaMMe 5KeJIe30-1IEMEHTHUT), OXJIaKCHHUE MTPH OTIKUTE.
Omnpenenuth TeMIEpaTypy HarpeBa JJisl yCTPaHEHUs JTUKBAIUU B ctainu 45]1

4. Kakoli u3 mpeayiokKeHHBIX CIUIABOB MOYKHO 00pa0aThIBaTh JABJICHUEM U MTOYEMY?
Kakumu cBoiicTBamMu OH J0/DKeH 00anate? Mapky pacuudpyiite.

5. /17151 M3roToBIEHUS KaKOTro W3/eus npeajoxute matepuan BKS:
- IPYKUHA;

- cTaHMHA (PE3EPHOTO CTAHKA,

-IUIACTUHA [T PEXKYLIEH YaCTH TOKApHOIO pe3la

[Touemy? Mapky pacuudpyiire.

6. Kakoit maTepuai 60s1ee TBEpIbIil U TOUYEMY:

-Crans 10
-Cranp 50
(OOBsicCHEHHUE JaTh 110 AUarpaMMe COCTOSIHUS JKeJIe30-1IeMEHTHUT ) Mapky paciudpyire.

7. Nano: HRC 40. Onpenenuts HB, HRB, HRA. IIpomen nmu oGpa3err 3akaiky?
8. Pacuudpyiite mogens ctanka SJ32 , 1uist KaKUX OIepaIuil €ro MO>KHO UCTIOJIb30BaTh?

9. OxapakTepusyiTe crocod 3aIIuThl METAIIOB OT KOPPO3HH METATHUECCKUMHU
MOKPBITHSIMHU.
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3. KPUTEPUU OIIEHKHW 3HAHUM

Kpurtepuu onenku recra

MeHee 50% BBITIOJHEHHBIX 3a/IaHUI- «HEYIOBJICTBOPUTEIHHOY
50 - 74% BBIMOJHEHHBIX 3a/IaHUI- «YOBICTBOPUTEIHLHOY

75 -91% BBINOJHEHHBIX 3aIAHUI- «XOPOIIIOY

92-100 % BBITOTHEHHBIX 3aJaHUN - KOTIIMYHO)

4. YYEBHO-METOJIUYECKOE U HTH®OPMAILIMOHHOE OBECITEYEHUE
YUYEBHOM JUCIHUTIJIUHBI

OcHoBHasl yueOHAasl IMTEpaTypa:

OJI.1. Connnes, HO.Il. MarepuanoBeneHne CHEUAIBHBIX OTPACICl MaIIMHOCTPOCHHUS:
yuebHoe mocooue / 0. II. Comnnes, B. FO. Ilupaitnen, C. A. BomorxkaHuHa ; Mmoj
penakuuei FO. I1. ConnneBa. — Cankt-IletepOypr : XUMU3JIAT, 2024. — 784 c. —
ISBN 978-5-93808-387-5. — Texkcr : anextponHsid // LudpoBoii oOpazoBaTenbHBIM
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/122438.html (nara
oOpamenus: 01.09.2024). — Pexxum noctyna: 1uis aBTopusup. [lonb3zoBaTeneit

OJI.2. Bapracos, H.P. MartepuanoBenenue : yueOnoe nocodue / H. P. Bapracos, M. M.
PagkeBnu. — Mocksa, Bonorga : Undpa-Unxkenepus, 2023. — 208 c. — ISBN 978-5-
9729-0946-9. — Texkct : snextponnbiii // Ludposoit obpazoBatenbhbiii pecypc I[PR
SMART : [caiitr]. — URL: https://www.iprbookshop.ru/124185.html (nmara oOpatienus:
01.09.2023). — Pexxum goctyna: Uit aBTOPU3HUP. TOJIb30BaTEICH.

OJI.3. MarepuanoBefieHuE MAIIMHOCTPOUTEILHOTO MTPOU3BOACTBA. B 2 4. HacTh 2 : yueOHUK
JUIsl  cpenHero  npodeccuoHanbHoro  oopazoBanus/  A. M. Amackun, IO. E. Cenos,
A. K. Oneruna, B. H. KnumoB. — 2-e¢ u3z., ucnp. u gomn. — Mocksa : W3naTenscTBo
FOpaiit, 2023.— 291 c.— (IIpodeccuonansuoe obpa3zoBanue). — ISBN 978-5-534-
08156-5. — Texkcr : snextpoHHsiii // ObOpazoBatenbHas minatdopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/474753. (nara oOpamenus: 01.09.2024). — Pexum pocrtyma:
s apropusup. [lons3oBareneit

OJ1.4. bonnapenko, I'. I'. MarepuanoBeaeHue : y4eOHUK IS CpEIHETO
npodeccuonansaoro oodpaszosanusi/ I'. I'. bonmapenko, T. A. Kabanosa, B. B. Poibanko ;
nof penakuueit I'. I'. bongapenko. — 3-e u3j., nepepad. u gon. — Mockga : 3gaTenscTBo
Opaiit, 2024. — 381 c.— (IIpodeccuonanpnoe obpazoBanue). — ISBN 978-5-534-
17885-2. — Texkct : anexktpoHHblil / OOpa3oBarenbHas tuargopma FOpaiit [caliT]. —
URL.: https://urait.ru/bcode/533908 (mara obopamenus: 01.09.2024).

OJL.S. Tlnomkun, B. B. MatepuanoBenenue : yaeOHUK IJIs CpeTHEr0 MTPO(EeCCHOHATEHOTO
obOpazoBanus / B. B. [Imomkun. — 4-e uza., nepepad. u gon. — Mocksa : M3paTenbcTBO
Opaiit, 2024. — 434 c.— (IIpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-
18655-0. — Texkcr : anexTpoHHslii // OOpazoBarenbHas miaargopma HOpaitt [caiiT]. —
URL.: https://urait.ru/bcode/545272 (nara ooparenus: 01.09.2024).

OJI.6. MarepuanoBeqeHue M TEXHOJIOTHSI MAaTEpPUAlOB : Y4eOHUK JJiA CpPEIHEro
npodeccuoHanbHoro  obpaszoanusi/ I.II. detucoB [u 1p.]; moa  penakiuen
I'. II. ®erucoBa. — 8-e u3x., nepepad. u gorn. — Mocksa : M3gaTensctBo FOpaiit, 2024. —
808 c. — (IIpodeccuonanpuoe obpaszoBanue). — ISBN 978-5-534-18153-1. — Tekcer
AIEKTPOHHBIN // Oo6pa3zoBaTenpHas matgopma Opaiit [caiiT]. —



https://urait.ru/bcode/533908
https://urait.ru/bcode/545272

40
URL.: https://urait.ru/bcode/545132 (mara obpamenus: 01.09.2024).

JlonoJiHUTeIbHAS yYeOHAas JIUTepaTypa:
JULLl. TexHonoruss MeTauioOB MW CIUIaBOB . ydyeOHOe 1Mocobue Il  CpEeaHEro
npodeccuoHanpHOrO  OOpa3oBaHus /  OTBeTCTBeHHbIe  pemaktopbl  A. I1. Kymnwup,

B. b. JluBmmui. — MockBa : WUz npareancTBO Opaiir, 2024. — 310 c. —
(ITpodeccuonansHoe  obpazoBanue). —  ISBN 978-5-534-11111-8. —  Tekct
AIEKTPOHHBIN // Oo6pazoBaTenbHas aTgopma Opaiit [caliT]. —

URL.: https://urait.ru/bcode/541296 (nara oOparmienus: 01.09.2024). — Pexum moctyma:
1t apropusup. [lonb3oBarenen

JJ1.2. Enanckmii, ['.H. MeramioBeneHue: CTpOCHHME © CBOWCTBA METALUIMYECKHUX
paciuiaBoB : y4eOHOe mocoOue I cpedHero npodeccrHoHaarHOro oOpasoBaHus /
I'. H. Enanckuii, [1. I'. Enanckuii. — Mocksa : M3narensctBo FOpaiit, 2024. — 212 ¢c. —
(ITpodeccuonansaoe  obpaszoBanue). —  ISBN 978-5-534-13863-4. —  Tekcrt
AJICKTPOHHBIN // O6pazoBatenbHas miatdopma Opaiir [caiiT]. —
URL.: https://urait.ru/bcode/543002 (nata ooOpamenus: 01.09.2024). — Pexum goctyma:
1u1s apropusup. [lonbs3oBareneit
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