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IIpu pazpaboTke paboueit mporpaMMbl y4eOHOM TUCITATUIMHBI B OCHOBY ITOJIOKCHBI:

1) ®I'OC BO no nanpasnenuto noarorosku 20.03.01 TexnocdepHast 6€30MacHOCTD, YTBEP K ACHHBIH
MuHHCTEpCTBOM HayKH U BhICIIETro obpasoBanust PO «25» mas 2020r., mpukas Ne 680

2) Y4eOHBIN IIaH OCHOBHOW oOpa3zoBaTtenmbHON mporpammbl 20.03.01 TexHocdepHas 0e30macHOCTD
npoduis [loxkaphas 6e3onacHocts ono0peH YuensiM coBetoM GPI'BOY BO I'AY Ceseproro 3aypainbs oT
«23» centsaops 2020 . [Iporokom Ne 2

Pabouas nmporpamMma yueOHOM TUCIUILTUHBI (MOAYIIsi) ojoOpeHa Ha 3acenaHuu kadenpbl «TexHuueckue
cuctembl B AITK» ot «21» oktsi6ps 2020 r. [Iporokos Ne 2

3aBeyromuii Kadeapoii v H.H. Yctunos

Pabouas mporpamma yueOHON AUCIMILIMHBI (MOAYIIs) 0100peHa METOMYECKOH KOMUCCHEH HHCTHTYTA
ot «24» oktsi6pst 2020 r. [IpoToxom Ne 2 )
/.
V7
[Ipencenarens METOAUYECKOW KOMUCCUM HHCTUTYTA e — O.A. MenskoBa

Pa3paboTumnku:

Tammanos B.U., mpeniogaBarens kademnpsl Texandecknx cuctem B AITK

: 41
JAUpeKTop MHCTUTYTA: _/// t»/’__ I'A. lopu



1. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00Y4YeHUS MO INUCHUILIHHE, COOTHECEHHBIX C
IVIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON NPOTrPaAMMBbI

TEXHOJIOTUH ITpU
PEIICHNN THITOBBIX
3a7a4 B 00J1aCTH
npoheCCHOHATBHOMN
JIeSITEIbHOCTH,
CBSI3aHHOM C 3aIUTOMH
OKpYKarolleu cpelibl U
obecreueHueM
0€30I1aCHOCTH Y€JI0BEKA

BBIYMCIIMTEIILHON TEXHUKH C
3¢ (HEeKTUBHOCTHIO
9KCILTyaTalin
KOHCTPYKIIMOHHBIX
MaTepuaioB

Koo [TepeueHs mIaHUPyEeMBIX
MHI[PIKaTOp JOCTHUKCHUS
Komne- Pe3yﬂLTaTLI OCBOCHMHA PE3YJIBTATOB OGy‘-IeHI/IH 110
KOMIICTCHIIUN
meHyuu JUCHUIIIINHE
3Hamp:
Crioco0OeH y4uThIBaTh - CIpoeHHE H  CBOICTBA
COBPCMCHHBIC MaTepHaoB, CYIIHOCTE
TCHICHIIH PasBHTHA SBJICHUM, TMPOUCXOIAIINX B
TEXHHUKH U TEXHOJIOTHiA MATEDHANAX B COBILIX
B obnactu N A-11lonk-1 Onpenensier p yv_
TeXHOCHEPHOU pecypchl, HEOOXOIUMBIE /IS SKCILTyaTaltii U3ACINH,
0€30IMacCHOCTH, COBPEMEHHOTO Pa3BUTHS ymems.
M3MEPHUTEIILHOM 1 TEXHHUKU M TEXHOJIOTHUIl B - T0n0MpaTh  HEOOXOIMMBIIL
BBIYHCIIUTEIBHON obnactu TexHochepHoi MaTtcpuall JUIsl U3rOTOBJICHUS
OIK-1 TEXHHKH, Oe3omacHOCTH, JleTajel MaluH, Ha3HayaTh
UH()OPMALIMOHHBIX MU3MEPHUTENILHOM 1 BHJT 00paOOTKU JIJIs1 TIOJTYICHHS

TpeOyeMbIX
AKCIUTyaTal[MOHHBIX ~ CBOWCTB
JeTanemn;

61a0emo.

- METOIMKOM BBIOOpA
KOHCTPYKLIHOHHBIX
MaTEepPUAJIOB ISl H3TOTOBIICHUS
HIIEMEHTOB MaIIiH u
MEXaHH3MOB

2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JlaHHasi AWCUMIUIMHA OTHOCUTCS K brnoky [ dYactu, GOpMHpPYEeMOH Y4aCTHHKAMH
00pa3oBaTeNbHbIX OTHOIIECHUH.

Jns n3ydeHHs AUCHMIUIMHBI HEOOXOIUMBI 3HAHHWA B OOJACTH: MamemMamuku, (Qu3uxu,

XUMUU.

Mamepuanosedenue.

Texnonocus

KOHCMPYKYUOHHbIX

mamepuailos SABIIACTCA

MPEIIIeCTBYIONEH MUCIUIUIMHON Uid AUCHUIUINH: « Tennogusuxay, «lIpomusonoscapHroe
6000CcHabMcenuey, « MeTposorus, CTaHAapPTH3AIUS U CePTUHUKAITIS ».

JucnunnuHa u3ydaeTcst Ha 2 Kypce B 4 cemecTpe 1o 04HOi ¢opme o0yueHus u Ha 3 Kypce
B 5 ceMecTpe 1o 3a09HOU Gopme.




3. O0beM JUCUMIVIMHBI M BUIbI y4eOHOH PadoThI
OO6mias TpyA0€MKOCTh JTUCIUIUIMHBI COCTaBIsIeT 144 yacoB (4 3a4eTHBIC €AMHUIBI).

Bun yaeOHO# paboThI dopma 00yueHus
OYHas 3a04YHas

AynuTOpHBIE 3aHATHS (BCEro) 64 18
B mom uucne: - -
JIeK1IMOHHOTO THUIIA 32 10
CeMuHapCKOTO THIIA 32 8
CamocrosiTesibHas padoTa (Bcero) 62 108
B mom uucne: - -
[TpopaboTka MaTrepuana JeKIHid, 30 80
MOJITOTOBKA K 3aHATHUSM
CamocTosTenbHOE H3YYCHUE TEM 8
WuauBuayanbHOE 3aaHKe 14 10
KonTtponbHbie paboThI - 18
Pedepar 10 -
Bu npoMexxyTo4HO# arTecTanuu:

9K3aMeH 18 18
OO0mas Tpy10eMKOCTh:
4acoB 144 144
3a4ETHBIX €INHHUII 4 4

4. Conep:xkanue QU CHUNTHHBI

4.1. Coaep:xaHue pa3/iei0B M CHUILITHHbBI

Ne HaumeHnoBanue pasaciia

Coneprkanue pasjena

n/m JTUCITATIINHEI
1 2 3
1. Marepuanosenenue Beenenne. Teoperndeckne W TEXHOJOTMYECKHE OCHOBBI

MMPOU3BOJACTBA MATCPHUAJTIOB. OCHOBEI MCTAJUTYPIrUYCCKOTro

IIPOM3BOJICTBA. Marepuasl, IIPUMEHSIEMbIE B
MAaIIMHOCTPOCHUH W TpubopocTpoeHun. Kpucramimdeckue
pelIeTKH  METaJlJIoB. PeasibHOE CTpoeHME MeETaUIOB.

Crpoenne cnnaBoB. JlparpaMMbl COCTOSIHUSL — CILIABOB.
CgoiictBa  metauioB.  JKene3oyrinepoaucThie  CILIABHI.
CrpykTypHBIE COCTaBJIAIOLINE JKEJE30yTIEPOAUCTHIX
CIUIaBOB. J[marpamma COCTOSIHHSI CILJIABOB JKEJI€30-IIEMEHTUT
Fe — FesC. Knaccudukanus, MapkupoBKa cTajieil 1 4yTr'yHOB.
Tepmuueckass obpaboTka. IloBepXHOCTHasi 3akajika CTaju.
XuMHKO-TepMuUeckass o0padoTka cranu. BiusHue yrieponaa
U TIpHUMeECel Ha CTPYKTYpy M CBOWCTBa crayiei. Buusnwue
JETUPYIOIUX 3J1eMEeHTOB. CrenuanabHble CTadd U CIUIABBI.
[IBeTHbIE MeTamuibl W CIUIaBbl. [loauMephl, MIACTMACCHI.
Pe3uHbl, KOMIO3UIMOHHBIE MaTepuansl. JlMdneKkTpudeckue
MaTepuaibl. [IpoBoIHUKOBBIE Marepuanbl. MarHuTHble
MaTtepuanbl. OCHOBHBIE METOJbI IOJYYEHHUS TBEPABIX TEIl.
OCHOBBI MTOPOIIKOBOM METaJTYPTHH. Hanbuienne
marepuanoB. Teopus u mnpakTHka (HopMooOpazoBaHUS




3aroToBok. Knaccudukarus cnoco00B MoaydeHus 3ar0TOBOK.
[Tpou3BOJACTBO 3aroTOBOK CIOCOOOM JUThs. [Ipou3BoaCTBO
3aroTOBOK TUTACTUYECKUM J1e(DOPMHUPOBAHHUEM.

2. [Tpou3BoaCTBO [Tpon3BoACTBO  HEpa3beMHBIX coequHeHud. CBapouHOe
HEPa3bEMHBIX MPOU3BOJACTBO. DUBNKO-XMMHUYECKHE OCHOBBI IOJTYYCHHUS
COCIMHEHUM U cBapouHoro coenuHeHusd. Ilaiika marepuanos. Ilomydenwue
00paboTKa MeTaIlJIOB HEPa3bEeMHBIX COCAMHEHUN CKilenBaHUWeM. M3roromieHue
pe3aHuemM nonypabpukatoB W jAeTaneil M3  KOMITO3UIIMOHHBIX

MaTepuaioB. PU3HKO-TEXHOJIOTMYECKHE OCHOBBI IMOJIYYEHUS
KOMITO3UIIMOHHBIX MaTepuanoB. M3roToBleHUE H3ACIUN U3
METAJITNYECKUX KOMIIO3UIIMOHHBIX MaTepUasoB.
OcoOeHHOCTH TMONYyYEHUs] JAeTalied U3 KOMIIO3HIIMOHHBIX
MOPOIIKOBBIX MaTepuasoB. M3rorosienue nonypadbpukaTtoB u
U3JIENAA U3 IBTEKTUYCCKUX KOMIIO3UIIMOHHBIX MAaTEPUAJIOB.
HzroroBnenue netaneil U3 MOJUMEPHBIX KOMITO3UIIMOHHBIX
MarepuaioB. M3roroBieHWEe  pE3WHOBBIX  JeTajed H
nonydabpukaroB. 3HadeHHEe OO0paOOTKM KOHCTPYKIIMOHHBIX
MaTepuasoB pe3aHueM. Pezanue u ero OCHOBHBIE 3JIEMEHTHI.
4.2. Pa3nenbl TUCHUTIIAHBI H BUIbI 3aHATHH
ouHasi opma oOyueHus
Jlexunonnor | CeMuHapcKOr
Ne HanmenoBanue pasnena R o P CP Bcero,
n/m JUCIUILTAHBI 4acoB
TUTIA TUTIA

1 2 3 4 5) 6

1. MarepuanoBeneHue 16 16 30 62
[Tpou3BOACTBO HEPA3BEMHBIX

2. coerMHEeHuH u 00paboTKa 16 16 32 64
METaJUIOB pe3aHHEeM

3. DK3aMeH - - - 18

Uroro: 32 32 62 144
3aoyHas (hopma oOydeHust

Ne HanmeHnoBanue pasnena Jlexumonnor | CeMHMHapCKOT CP Bcero,

n/m TV CITATIINHEI o o JacoB

THIIA THIIA
1 2 3 4 3) 6

1. MarepuanoseeHue 4 2 50 56
[Ipon3BOACTBO HEPAZBEMHBIX

2. coeMHEeHUH 1 00paboTKa 6 6 58 70
METaJUIOB pe3aHNeM

3. | Dx3ameH
- - - 18
Hroro: 10 8 108 144




4.3. 3aHATHS CEMMHAPCKOIrO THIIA

Ne N TpynoeMKoCTh
o/n o pasfena T (uac)
c€Ma
JUCHUITIINHBI
O4YHasi1 3a049Hasn
1 2 3 4 5
1. 1 W3yuenne MapKUpOBKH CTaleil 1 001acTh MPUMEHEHUS 2 1
N3ydenune meToa onpeencHus TBEPAOCTH CIIOCOO0M
2. 1 BpuHens 2 1
3 1 N3ydenune MeToa onpeencHus TBEPAOCTH CIIOCOO0M 2 )
' PoxkBseuia
4 1 W3ydenue nuarpaMmmsbl COCTOSIHUS CILIaBOB «OKeneszo- 2 1
' yriepoa»
5 1 Wzyuenne crioco0OB ompeeIeHnsl MEXaHMIECKUX CBOICTB 2 )
) METaJIJIOB
6. 1 W3yuenne MeToaa Uccae10BaHU MaKpOCTPYKTYPHI 2 -
3y4eHHUE METOJa UCCIEA0BAHNS MUKPOCTPYKTYPBI
n
7. 1 2 -
8 1 Uzyuenne cioco00B TepMUIecKoi 00padoTKu 2 1
' YTIEpOJUCTON CTaIU
9 2 KoHcTpykus 1 reoMeTpHuecKie napaMeTphl pexKyIIero 2 1
' HHCTpYMEHTa (CBEpIIO).
10 2 KoHcTpykius u reoMeTpHyecKie napaMeTphl pexKyIero 2 1
) MHCTpYMEHTa (pe3er).
11 2 KoHcTpykuus 1 reoMeTpHyecKie napaMeTpsl pexKyIIero 2 )
) uHCTpYyMeHTa (ppesa).
12. 2 N3yueHne MeTamIopexyInx CTaHKOB 2 1
13 2 KoHTponb KayecTBa CBApHOTO IIBa METAILIOrpadhUeCKUM 2 )
' METOI0M
14 2 KoHTpomb CKpBITHIX eeKTOB AeTanell yiIbTpa3ByKOBbIM 2 )
' METOIOM.
15. CBapka U HalJIaBKa B PEMOHTHOM IIPOU3BOJICTBE 2 1
16. 2 Bubponyropas HamiaBka 2 -
Hroro: 32 8

4.4. IllpumepHasi TeMAaTHKAa KYpPCOBBIX IPOEKTOB (pador)
He npedycmomperno OIIOII.

5. Opranusanusi CaMOCTOAITEIbHOM Pa0d0ThI 00y4aIOIUXCS MO0 AUCIUAIIIHHE

5.1. Tunbl caMoCTOATEILHOI PA6OTHI M €€ KOHTPOJIb

Tun camocrosiTe1bHON PadoThI dopma 00yueHus Texymuii KOHTPOJIb
OuHas 3a04Hast

[IpopaboTka mMaTepuana JeKuui

H(I)),Z[IPOTOBKa K 3aH$II)TI/I}IM o 30 80 TeCTHPOBAHHE

CaMocCTOsATENbHOE U3YYEHHUE TEM 8 TECTUPOBAHUE
nin codeceqoBaHue

NnauBuayanbHOe 3a7aHKe 14 10 cobeceoBaHne

KonTponbHbie paboTh - 18 3aIuTa

Pedepar 10 - cobeceoBaHue

BCET0 YaCOB: 62 108




5.2. Y4yeOHO-MeTOAMYECKHE MATEPHUAJIBI IJISl CAMOCTOATEIbLHO padoThI:

1. ITaynec B.FO. MarepuanoBenenne. TeXHOTOTHST KOHCTPYKIHMOHHBIX MaTE€pUAIIOB.
Metoanueckue ykazaHusl Ui CaMOCTOsATeNbHON paboThl. — Ttomenb: ['AY Cesepnoro 3aypanbs,

2017. — 16 c [DnexTpoHHBIN pecypc].

5.3. TeM]:pI, BBIHOCUMbIE€ HAa CAMOCTOATEC/ILHOC U3YUCHHUCE:

1. Kpucrannnueckue pemeTku MeTajioB.

2. PeanbHOE cTpOEHME METAILIIOB.

3. ®a30BbIe MPEBPAICHUS B CIIJIaBaX.

4. CrtpoeHue CIu1aBoB.

5. JlnarpamMmbl COCTOSTHUSI CILIaBOB.

6. CBolicTBa METAILIOB.

7. [ToBepxHOCTHAs 3aKaJiKa CTaJH.

8. CrienuanpHble CTAIH U CILIABHI.

9. [Tonmumepsl, MmIacTMacCHhI.

10. Pe3uHbl, KOMITO3UITMOHHBIE MATEPUAIIBI.

11. JupnexTpuiecKkue MaTepHralibl.

12. OU3NKO-XUMUYECKHE OCHOBBI TIOTYYE€HUS CBAPOYHOTO COSTUHEHHUSL.

13. [Taiika MaTepuaoB.

14. ITomy4yenue HEpa3bEMHBIX COEAMHEHUN CKilenBaHueM. [lalika MaTepuaios.
CymHocTh mpoiiecca naiku.

15. Krnaccudukanus crnoco60oB naiku

16. HzroroBnenue nonyhabpruKaToB U AeTale.

17. TerutoBbIe ABICHUSA.

18. W3HOC pexyninx HHCTPYMEHTOB.

19. KagecTBo 00paboTaHHON TOBEPXHOCTH.

5.4. Tembl pedepatoB:

[TpupoaHbIe HCTOYHUKH MAaTEPHAIIOB.

BrausiHue yrieposa ¥ MOCTOSHHBIX TPUMecel Ha CBOICTBA CTAJIH.
O6acTu NpUMeHEeHUs a30TUPOBAHUS.

3Ha4yeHre MOBEPXHOCTHOI'O HAKJIENa B MAIIMHOCTPOCHHH.
CnnaBel ¢ 3¢ deKkToM «aMaTu GOpMbI».

Ob6nacTu npUMEHEeHHs ATFOMUHUEBBIX CIUIaBOB.

O6s1acTi UCTIOIB30BAHUS KEPAMUYECKUX MAaTEPHAIIOB.

OCHOBHBIE METO/IbI ITOJTyYEHHsI 3aTOTOBOK U JIeTale.

10 H3roroBieHue pe3nHOBBIX JAeTanel u noiaydadprKaToB.

CoNoOARWNE

6. DoHA OLEHOYHBIX CPEICTB /I8 NPOBEACHHSA IPOMEKYTOYHOM
o0y4arommxcs 0 JMCIHHILIMHE

I/ICTopI/I‘leCKI/Iﬁ ACIICKT Pa3BUTHUA MAaTCPUAJIOBCACHUSA U TCXHOJIOTHUH MAaTCPpHUAJIOB.

aTTeCTallun



6.1 IlepeuyeHb KOMIETEHIHII W OICEHOYHbIE CPEACTBA HHAUKATOPA IOCTHKEHUS
KOMIIeTeHIIN I

Koo

NHaukaTop 1OCTHIKEHUS

[lepeueHs MIaHUPYEMBIX

HaumenoBanue

BBIYHCIIUTEIBHON TEXHUKH
¢ 3 PeKTUBHOCTHIO
IKCILTyaTalui
KOHCTPYKITHOHHBIX
MaTepuaoB

9KCIUTYaTalHOHHBIX CBOMCTB JeTaleH;
s1a0emo.

- METOIUKON BBIOOpA
KOHCprKHI/IOHHI)IX MaTepI/IaHOB JJIA
HM3TOTOBJIEHUSA DIEMEHTOB MAIIUH U
MEXaHHU3MOB

Komne- €3yJIbTaTOB 06 CHUA 110 OILICHOYHOI'O CpcacTrBa
KOMIICTCHIINU p Y v p
meHyuu JUCHUITIINHEC
3Hamob: Tect
I/Iﬂ-llomc-l OHpeHeHHCT - CTPOCHHE W CBOICTBa MaTepHajoB, | DK3aMCHAIIMOHHBIA OHUIICT
pecypchl, He0OXOIUMBIE CYIIHOCTD SIBJICHUM, MPOUCXOISAIINX B
JJ1s1 COBpEMEHHOTI'O MaTepuragax B YCJIOBUAX SKCIITyaTalluA
Pa3BUTUA TEXHUKU U H3/ICTHH;
TEXHOJIOTH B 001aCTH ymeno: .
TexHocdepHOit - moadupaTs HEOOXOAUMBI MaTephall
OIIK- 6 IUIT HM3TOTOBJICHMS JACTajed MaIllrH,
€30ITaCHOCTH,
1 . Ha3HAuaTh BUA  00paboTkKM  Jyis
M3MCPUTEIILHON U TIOJTyYEHUS TpeOyeMbIX

6.2. HIkaanl olleHNBaHUA

IIaTudaanbHas mMKajaa OLCHUBAHHUS YCTHOI'O 3JK3aMEHa

Orenka Omnucanune
JemoHcTpanuss TIyOOKOTO 3HaHHS MPOTPaMMHOTO Marepuala, CBOOOJHOTO
5 BIIAJICHUSl CIHEIUATBbHON TEPMHUHOJOTHUEH, TPAMOTHOTO PEYEBOT0 H3JIOKECHUS
MaTepuasa, IeMOHCTPAIlUH MBIIUICHHS, OTBETA HAa BCE JIOTTOTHUTEIIBHBIC BOTIPOCHI,
C IPUBEACHUEM TTPUMEPOB.
JemoHcTpanust TayOOKOTO 3HaHUS MaTepuana, BIAJEHUS  CHEIUAIbHON
4 TEPMUHOJIOTHEH, HO C HEKOTOPHIMH HETOYHOCTSIMH IIPU OTBETE, HEMOJIHOMN
JEMOHCTPALIMM  MBILUIEHUS,, NpU 3aTPyAHEHUHM B OTBET€ HAa OJMH W3
JOTIOJTHUTETLHBIX BOITPOCOB.
JleMOHCTpanysi TMOBEPXHOCTHOIO OTBETAa, HEYMEHHME BJAJETh CHELUUATBHOMN
3 TEPMUHOJIOTHEHN, MBIIICHUEM, 3aTPYJIHUTEIbHBIE OTBETHI Ha JIOTIOJHUTEIIbHBIC
BOITPOCHI.
JleMoHCTpanyisi  OTCYTCTBUS ~ 3HAHHWS, HEYMEHMsI BJAJIETh  CIEHNUATbHOMN
2 TEPMUHOJIOTUEHN, MBIIUIEHHEM, MPU OTCYTCTBUM OTBETOB Ha JIONOJIHUTEIbHBIE
BOITPOCHI.

IlIxana oneHUBaAHUA TCCTUPOBAHUSA HA IK3aMCHE

% BBINOJIHEHUS 32/1aHUS Baun no 5-6anbHoi cucreme
86 — 100 5
71-85 4
50-70 3
Menee 50 2




6.3. TunoBbie KOHTPOJIbHBIE 32IAHUS UM HHbIe MATEePUAJIbI:
VYkazaHnsbl B IpujIoXeHuu 1.

7. IlepeyeHb OCHOBHO U IONOJHUTEJIbHON Yy4eOHOH JIUTEPaATyPbl, HEOOX0AMMOI ISl
OCBOEHHS THCIUIIHHBI
a) OCHOBHasI TUTepaTypa

1. Connues FO.I1. MarepuanoBenenue [ DnekTpoHHbBIN pecypc] : yueOHuk it By30B / FO.IT.
Comnues, E.W. Ipsixun. - DnekTpoH. TekcToBbIe nanHble. - CI16. : XUMU3JIAT, 2017. - 783 c.
- 978-5-93808-294-6. - Pexxum poctyma: http://www.iprbookshop.ru/67345.html.

2. Comane  HO.II. MarepuanoBeaeHrue CHENUAIbHBIX  OTpacied  MaIlIMHOCTPOCHUS
[OnextponHblii pecypc]: yuebHoe mocobue / FO.II. ComuueB, B.}O. Ilupaiinen, C.A.
BonorxkanuHna. - 9nexkTpoH. TekctoBble nanubie. - CI16. : XUMU3 AT, 2016. - 784 c. - 978-5-
93808-276-2. - Pexxum noctyma: http://www.iprbookshop.ru/49796.html.

3. Comnnes FO.I1. TexHoMOTHS KOHCTPYKIIMOHHBIX MaTEPHAIOB [DIEKTPOHHBIA pecypc] :
yueOHuk ais By3oB / FO.I1. Connnes, b.C. Epmakos, B.1O. [Tupaiinen. - Dn1eKTpoH. TEKCTOBBIC
nannbie. - CII6. : XUMU3JAT, 2017. - 504 c. - 978-5-93808-298-4. - Pexum noctyma:
http://www.iprbookshop.ru/67356.html.

4. MaiitakoB A.JI. TexHOJOTHSI KOHCTPYKIIMOHHBIX MaTepHanoB [DJIEKTPOHHBIH pecypc]:
naboparopubrii mpaktukym / A.Jl. Maiitako, JI.LH. Bepszera, H.T. BerpoBa. - DiekTpoH.
TekcToBbIe HaHHbIe. - Kemeposo: KTUIIIL, 2015. - 160 c. - 978-5-89289-566-8. - Pexxum noctyma:
http://www.iprbookshop.ru/14396.html.

0) nomoNHUTENbHAS TUTEpaTypa

1. Kyckos B.H., Ilaynsc B.IO., Cmomun H.M1. PeMOHT TeXHOIOrMYECKOro
000pyI0BaHus nepepadaThIBAIOIINX MPOU3BOACTB. YueOHoe mocobdue. - Tromenb: Bektop byk,
2013. - 160 c. 50 3ks3.

2. MarepuanoBenenue [DIeKTpOHHBIA pecypc] : abopaTopHblid nmpaktukyMm / B.E.
['opauenko [u np.]. - DnekTpoH. TekcToBbie qanHbie. - CII6. : CIITACY, ObC ACB, 2016. - 112
C. - 978-5-9227-0653-7. - Pexxum noctyna: http://www.iprbookshop.ru/74335.html.

3. TexHoNOruss KOHCTPYKIIMOHHBIX MaTepUaIOB [DJIEKTPOHHBIN pecypc|: yueOHoe
nocodue mns By3oB / A.I'. AnekceeB [u ap.]. - DnekTpoH. TekcToBbie manHbie. - CIIO. :
[Tonmutexnuka, 2016. - 599 c¢. - 978-5-7325-1094-2. - Pexum jgocTyma:
http://www.iprbookshop.ru/59723.html.

4. Jlaxtun IO.M., JleonteeBa B.II. Marepuanosenenue. - M.: MamuHocTpoeHue,
1990. -528 c.

5. Kopotkos B.A. CBapka cnenMajibHbIX CTaJIel U CILIaBOB [ DJIEKTPOHHBIN pecypc]:
yaeOHo-MeToanueckoe mocodue / B.A. KopoTkoB. - DIeKTpoH. TEKCTOBBIC JTaHHbIE. - CapaToB:
BysoBckoe o6pazoBanue, 2013. - 31 ¢. - 2227-8397. - Pexxum nocryna:
http://www.iprbookshop.ru/20698.html.

8. [lepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANOHHOM ceTH ""UHTepHeT"

1. bazer ['OCToB ®enepanbHOrO areHTCTBa IO TEXHUYECKOMY pETYJIMPOBAHUIO U
MeTpoJioTu Www.protect.gost.ru, www.gosthelp.ru;

2. HayuHnas snexTpoHHas 6ubianoreka www.elibrary.ru;

3. DnekTpoHHO-OMONMMOTEeYHAs crcTeMa «Jlanb» www.e.lanbook.com;

4. DnexTpoHHO-OMbIMOTeuHas cuctema «IPR-books» www.iprbookshop.ru;

9. MeroauvecKkue yKa3aHus sl 00y4al0IUXCH 110 OCBOCHUIO JUCHMILIMHbI

1Ilepdunos M.E. MarepuanoBereHue M TEXHOJOTHS KOHCTPYKIIMOHHBIX MaTepUalioB
[OnexTponHbIil pecypc]: kype aekuuit / M.E. Ilep¢unoB. - DIeKTpoH. TEKCTOBbIE IaHHBIE. -
Hoeocubupck: HI'AY, 2012. - 283 «c¢. - 2227-8397. - PexwuMm jgocryma:
http://www.iprbookshop.ru/64731.html.


http://www.e.lanbook.com/

2bereba H.B. TexHONOrHS KOHCTPYKIMOHHBIX MaTEpHUaloB [DIEKTPOHHBIN pecypc] :
Meroandeckue pekomenmanuu / H.B. bereba. - DnektpoH. TekcroBbie nanubie. - M. : MITABT,
2011. - 64 c. - 2227-8397. - Pexxum noctyna: http://www.iprbookshop.ru/46339.html.

10. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHH

1. Onepaunonnas cucrema Windows (JIMIIEH3MOHHO-TTPOrpaMMHOE 00ecTieueHHE)
2. ITaket npuknaaasix nporpaMmm MS Office 2007 (yHuBepcUTETCKAs JIMIICH3USA)
3. Google meet (www.meet.google.com)

4. Test DUOC Moodle (www.Ims-test.gausz.ru)

11. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI

Jnst urenus iekuui no AucuuIuinee «MartepuanoBeeHue. TeXHOI0TUsI KOHCTPYKIIMOHHBIX
MaTepuasoB» HCIOJIb3YeTCS ayAUTOpUs, OCHAIICHHAas MYJIbTUMEIUUHBIM O00OpYIOBaHUEM.
JlaGopaTopHble 3aHsATUS 110 nucuuiuiuHe «MarepuanoBegeHue. TeXHOIOrusl KOHCTPYKIIMOHHBIX
MaTepHaoB» IPOBOJUTCA B CIIELIMAIIBHBIX AyJUTOPUSIX, B KOTOPBIX UMEIOTCS:

- IIJTAKAThI [0 MATEPHAIIOBEICHHUIO U 00pabOTKE METAIIJIOB,

- tBepaomep MET-VY /I;

- maxrtHas My¢enbHas neus CIIOJI-1.1,6/12-M3;

- metayuiorpaduyeckuii MuKkpockon Anbramu MET 1M;

- TBepaomep TM - 2M;

- tBepaomep TK - 2M;

- TOKapHO - BUHTOpE3HbIN cTaHok CK 625 JI;

- CBEpJIWIIbHBIN cTaHOK Mojaenu 2b 125;

- yHUBepcabHbIN 010Kk nutanust Sunkko PS-152+;

- TUTEJIbHBIC LIUIILBI;

- 00pa31bl MaTEpUAJIOB;

- BBICOKOTEMIIEpaTypHbIE TUTJI;

- crent «[lapo- 1 TemIoN30AMOHHBIE MAaTEPUATIBI.

12. OcobeHHOCTH OCBOEHHS TUCHUILIMHBI A HHBAJHUI0B U JIHI] C OTPAHHUYEHHBIMU
BO3MOSKHOCTSIMH 3/10POBbSI

OOyuenne oOyyarolmUMXcsi C OTPaHUYEHHBIMH BO3MOXKHOCTSMM  370POBbSl  IIPH
HEOOXO/MMOCTH OCYIIECTBIISIETCSI Ha OCHOBE aJalNTHPOBAaHHOM paboyeil mporpamMMmel ¢
UCIIOJIb30BAaHUEM  CIELMATIBHBIX METOAOB OOYy4YeHMs U JUJAKTHUYECKUX MaTepHalioB,
COCTaBJIEHHBIX C Y4Y€TOM OCOOCHHOCTEH MNCUXO(PHU3NUECKOr0 Ppa3BUTHUS, WHAWBUIYAIbHBIX
BO3MOKHOCTEH M COCTOSTHUS 3/I0POBBS TAKUX 00ydaronuxcs (00yJaromerocs).
B nensix ocBoeHus yueOHOM MporpaMmbl JUCHMITIMHBI HHBAJTUAAMU U JIMIIAMU C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMU 37J0POBbsI 00€CIIEUNBAETCS:

* U1 HMHBAIUAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3[0POBBS IO 3PEHHIO:
pa3MelieHne B JOCTYMHBIX JUIsl 00Yy4aroluXcsl, SBISIOIUXCS CIENbIMU WM CIIa0OBUIALINMH,
MecTax U B aalTUPOBAaHHOM (popMe cripaBoYHOI HH(pOpMAIMK O paCIIMCaHUU YUEOHBIX 3aHATUH;
MPUCYTCTBHE ACCUCTEHTa,  OKAa3bIBAIOILEro 00ydaromeMycst HE0OX0AUMYIO MTOMOIIb;
BBINTYCK aJIbTEPHATUBHBIX ()OPMATOB METOJMYECKUX MaTepuanoB (KpymHbIH MIpuUpT wiIn
aynuo(aiinel), WcHojb3oBaHUE Bepcuu caiita mia cnadoBumpsanmx OBC PR BOOKS wu
cnenuanbHoro MoouinbHoro npuioxenus IPR BOOKS WV-Reader (mporpaMMbl HeBU3yalbHOT'O
JIocTyna K wHGOpMAIM, MpPeIHAa3HAYeHHOW JUIsi MOOWJIBHBIX YCTPOWCTB, pabOTAIOIIMX Ha
omeparmonHoit cucreme Android u 10S, koTopas He TpeOyer crenuasbHO OOYYEHHOTO
accucTeHra, T.K. Joau ¢ OB3 mo 3peHuto paboTarOT CO CBOMM YCTPOWCTBOM MPUBBIYHBIM
CHOCO0OM, UCIONB3Ys CHelUaTbHbIe MTaTHBIE MPOTrPaMMBbI [T HE3PSYUX JIIOAEH, C KOTOPBIMU
IPR BOOKS WV-Reader nmeer moTHYI0 COBMECTHMOCTB);

* U1 WHBAIUAOB U JIMI C OrPAaHMYEHHBIMH BO3MOXHOCTSAMHU 3JI0pPOBbS IO CIYXY:
Ha/JIeXKallMMHU 3BYKOBBIMH CPEICTBAMU BOCIIPOM3BEIeHHE NH(POPMAIIH;



° AJId UHBAJIMAOB W JIMI € OIpaHUYCHHBIMHU BO3MOXHOCTAMHU 3O0POBbA, HUMCIOIIHX
HaApYIICHHUST OTIOPHO-IBUTATEIBHOTO alapaTa: BO3MOXKHOCTh OECHpPEISTCTBEHHOTO TOCTYIa
o0yyaromuxcst B yueOHbIe IOMEIICHUS, TyaleTHbIe KOMHATHI U JIpyrue MOMEeNIeHus Kadeapsl, a
TaKXe MpeObIBaHUE B YKA3aHHBIX  TTOMEIICHUSIX.

OO0pa3oBanre 00YJarOIIMXCS ¢ OrPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI MOXKET OBITH
OpPraHNU30BaHO KaK COBMECTHO C APYTUMH OOYUYaIOUIMMHUCS, TaK U B OTACIBHBIX TPYyNIax M B
OTACJIbHBIX OpraHu3anuiax.
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KOHTPOJIBHBIE 3ATAHUSA U UHBIE MATEPUAJIbI OIEHKHA
3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, XapaKTEePU3YIOLIUe
JTanbl (OPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHUS JUCHUILIHHbBI
MATEPUAJIOBEJEHHUE. TEXHOJIOT'US KOHCTPYKIIMOHHBIX
MATEPHUAJIOB

1. Bompocsl ajs codece0BaHUA
Pa3nen 1 MarepuanoBenenue
. Kpucrannuueckue pemerku MeTamioB.
. PeanpHOE cTpOEHME METAILIOB.
. ®a30BbI€ MPEBpALICHUS B CILJIaBaX.
. CTpoeHue CIIJIaBoB.
. lmarpamMmbl COCTOSIHHSI CILJIaBOB.
. CBoiicTBa METaIOB.
. [loBepxHOCTHas 3aKajika CTaJH.
. CnenmasabHbIe CTAM U CIUIABBI.
. [lonumepsl, MI1aCTMACCHI.
10. Pe3uHbl, KOMIO3UIIMOHHBIE MaTEPHUAIIBL.
11. dusnekTprudecKue MaTepraibl.
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Paznen 2 [Ipou3BoCTBO HEPA3bEMHBIX COSAMHEHUI 1 00padOTKa METAIIIOB pe3aHHEM

12. ®U3MKO-XUMUYECKHE OCHOBBI MOJIYYEHHSI CBAPOUHOTO COEAMHEHHUS.

13. [Taitka maTepuanos.

14. Tlony4yeHue Hepa3beMHBIX cOeAMHEHUH ckienBaHueM. [lalika matepuanos. CylHOCTh
npolecca Mmamku.

15. Knaccudukarus criocoOoB maiku

16. Usrorosyienue nonypadpuKkaToB U JAeTaneu.

17. TennoBblie SIBJICHUS.

18. I3HOC pexXyluux HHCTPYMEHTOB.

19. KauectBo 06pab0OTaHHON OBEPXHOCTH.

Kpurepun onenkn

Ouenka «OTIWYHO» - JaH TOJHBIA, Pa3BepHYTHIM OTBET HA IOCTABJIEHHBIA BOIPOC,
MoKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHHKN 00 0OBEKTE, JOKa3aTeIbHO PACKPHITHl OCHOBHBIC
MOJIOKEHUST TEMbl; B  OTBETE  MPOCIEKHMBACTCS  4YETKas  CTPYKTypa, JIOTHYecKas
MIOCJIEIOBATEIBbHOCTD, OTPAXAroIasl CYIIHOCTb PAaCKpPbIBAEMBIX IOHATHH, TEOpPUH, SBICHUI.
OTBeT U3NOKEH TUTEPATYPHBIM SI3BIKOM C UCIIOJIB30BaHUEM TEPMHHOB. MOTYT OBITH JOMYIIEHBI
HEJIOUETHI B OMPEJICTICHUN TIOHITHI, UCIIpaBICHHBIE OaKaIaBpOM CaMOCTOSITEIHLHO B MpoIlecce
OTBETA.

Onenka «Xopomo» - JaH TOJIHBINA, Pa3BEPHYTHIM OTBET Ha IMOCTaBICHHBIH BOIPOC,
MOKa3aHO YMEHHE BBIJEIUTh CYHIECTBEHHbIE W HECYIECTBEHHbIE MPU3HAKU, HPUYUHHO-
CJICACTBCHHBIC CBSI3H. OTBCT JIOTUYCH, H3JIOKCH JIMTCPATYPHBIM A3BIKOM C HCIIOJB30BAHUCM
TEPMHHOB. B 0OTBeTe IOMyIIeHbl HE3HAUUTEIbHBIC OIIMOKH, HCIPABICHHBIE OakalaBpOM C
MTOMOIIIBIO TIPETIOIaBaATEIIsI.

OueHka «YJIOBJIETBOPUTEIBHO» - JlaH HEIOCTAaTOYHO TIOJHBIH M HEAOCTATOYHO
pa3BepHYTHIN OTBET. JIOTMKa U MOCIEI0BATEIbHOCTD U3JIOKEHHS UMEIOT HapyeHus. JJonymieHbl
OMMOKA B PACKPBITUM TOHSATHH, ymoTpeOneHUM TepMuHOB. bakamaBp He cmocobeH
CaMOCTOATCIIBHO BBIACINUTE CYIICCTBEHHBIC W HCECYHICCTBCHHBIC IPU3HAKW W IMPUYUHHO-
CIIEJICTBEHHBIC CBs3HM. bakamaBp MOXKeT KOHKPETH3UPOBaTh OOOOIEHHBIC 3HAHMS, JTOKA3aB Ha
puUMepax UX OCHOBHBIE TTOJIOKEHUS TOJIBKO C MIOMOIIIBIO MpernoaaBaTes. PedeBoe opopmienue
TpeOyeT MOonpaBoOK, KOPPEKIIHH.



Onenka «He ymoOBIETBOPUTENBLHO» - JaH HEMOJHBIA OTBET, MPEACTaBISIONINI c000it
pa3poO3HEHHbIE 3HAHHUS [0 TEME BOMpPOCa C CYIIECTBEHHBIMHU OIIMOKAMU B OINpEACICHUSX.
[TpucyTCTBYIOT (PparMeHTapHOCTh, HEIOTHYHOCTh H3JIOKCHHs. bakamaBp HE OCO3HAeT CBS3b
MOHATHUM, TEOPUHU, SIBICHUSA C JAPYTUMU OOBEKTaMHM AUCHUIUIMHBL. OTCYTCTBYIOT BBIBOBI,
KOHKpETH3alus M J0Ka3aTeIbHOCTh W3JIOXKEHHsS. Peub HerpamorHas. [[onosHUTENbHBIE H
YTOYHSIONINE BOMPOCHI MPENoJaBaTelisd He MPUBOAT K KOPPEKIIMU OTBETa OakaiaBpa HE TOJIBKO
Ha [MOCTABJIEHHBIN BOIPOC, HO U HA APYTUE BONPOCH! AUCUUILIHHBI.

2. Tembl HHAUBHUIYAJBHBIX 3a]aHUH

HNuanBuayaibHble TBOpYECKHe 321aHUA (MPOEKTHI):
[IpesenTauus Ha Temy «VIcTopuuecKuil acCeKT Pa3BUTHUSI MATEPUAIOBEICHUS U
TEXHOJIOTUH MATEPUAIIOB.
2. Jloxnan Ha temy «lIpupoaHble HCTOYHUKH MAaTEPHATIOBY.
3. [Joknax Ha Temy «BiusiHue yriaepo/ia v MOCTOSIHHBIX IPUMECEH Ha CBOICTBA CTAJIH».
4. Jloknan Ha Temy «OO0nacTu MPUMEHEHUS a30TUPOBAHUSY.
5. Dcce Ha TeMy «3HAaYEHUE TOBEPXHOCTHOTO HAKJIENA B MATUHOCTPOCHUL.
6. Ilpesenranus Ha TeMy «CriaBsl ¢ 3¢ heKToM mamsITi GopMbD».
y
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Joxknan Ha Temy «O01acTH IPUMEHEHHS ATFOMHUHUEBBIX CIITIABOBY.

Joxuan Ha TeMy «O01acTH UCTIOIb30BaHMS KEPAMUYECKUX MAaTEPHATIOBY.

[TpesenTauust Ha TeMy «OCHOBHBIE METO/IbI TOJIYUYEHHS 3arOTOBOK U JIETaJICh».
0. Buneoponuk Ha Temy «KapompoydHble CIIIaBbD».

Kputepun ouenku:

OlLieHKa «3a4TE€HO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH YCIIEUIHO BBIMOJIHUI XOTSI OBl OJHO
WHAUBUAYaAIbHOE 3aaHKe (TIPOEKT);

OneHKa «HE 3a4YTEHO» BBICTABIACTCS CTYIEHTY, €CJIM OH HE BBIMOJHWUI HU OJHOTO
WHAUBUAYAIBHOTO 3a7aHus (IIPOEKTa).

3. KoMmnuiekT 3aanmii /s KOHTPOJIbHOI padoThI
KonTtponbHas paboTa COCTOUT U3 ISATH BOIIPOCOB, KOTOPBIE COTTIACHO TaOJIMIIE BBIOMPAOTCS
U3 [IEpEYHs BOIIPOCOB.

CryneHt BbIOMpaeT HoMepa BOIIPOCOB B TAOJIMIIE - 110 MOCJIEIHUM JIBYM HU(ppaM U3 HoMepa
3a4€THOU KHMKKH.

BapuanTsl 3a1aHuil 1JIs KOHTPOJIbHON padoThl

[Mocnemusis nudpa 3a4eTHON KHUKKI

0 1 2 3 4 5 6 7 8 9
N 0 |1,101,32,|2,102, 33, |3, 103, 34, |4, 104, 35, |5, 105, |6, 106, |7,107, (8,108, |9,109, |10,110,

122,53 123,54 124,55 125, 56 36, 126, |37, 127, | 38, 128, | 38, 129, |39, 130, |40, 131,
b 57 58 59 60 61 62
o |1 (11,111, 12,112, 13, 113, 14, 114, 15, 115, | 16, 116, |17, 117, |18, 118, |19, 119, | 20, 120,
o 41, 132, 42,133, |43, 134, 44,135, 45, 136, |46, 137, |47, 138, | 48, 139, |49, 140, |50, 141,
c 63 64 65 66 67 68 69 70 71 72
a | 2 (21,121, 22,122, 23,123, 24,124, 25,125, |26, 126, | 27, 127, | 28, 128, |29, 129, | 30, 130,
e 51, 142, 52,143, |53, 144, 54,145, 55, 146, |56, 147, |57, 148, | 58, 149, |60, 150, |61, 151,
i\ 73 74 75 76 77 78 79 80 81 82
H | 3 |31, 131, 32,132, 33,133, 34, 134, 35, 36, 136, |37, 137, | 38, 138, |39, 139, |40, 140,
s 62, 152, 63, 153, 64, 154, 65,1,86 |135,66, |67, 3, 68, 4, 69, 5, 70, 6, 71,7,92
s 83 84 85 2,87 88 89 90 91
o4 141,141, 42,142, |43, 143, 44, 144, 45, 145, |46, 146, |47, 147, | 48, 148, |49, 149, |50, 150,
1 72,8,93 |73,9,94 |74,10,95 |75,11,96 |76,12, |77,13, |78,14, |79,15, |80,10, (81,11,
¢ 97 97 98 99 100 (101
P |5 |51, 52,152, |53, 153, 54, 154, 55, 56, 2, 57, 3, 58, 4, 59, 5, 60, 6, 91,
a 151,82, 83, 13, 84, 14, 85, 15, 1,86, 87,17, |88,18, 89,19, (90,20, |21,111
3 12,102 103 104 105 16, 106 | 107 108 109 110




6 |61,7,92, 62,893, |63,9 94, (64, 10,095, 65,11, |66,12, |67,13, |68,14, |69, 15, |70, 1,101,
22,112 23,113 24,114 25,115 96, 26, |97,27, (98,28, |99,29, |100,30,|31,121
116 117 118 119 120

7 |71, 2,102, (72, 3, 103, | 73, 4, 74,5,105, | 75,6, |76,7, |77,8, |78,9, |79,10, |80, 11,

32,121 |33,123 |104,34, |35,125 |106, 36, | 107, 37, |108, 38, | 109, 39, | 110, 40, | 111, 41,
124 126 127 128 129  |130  [131

81,12, |82, 83,14, |84,15 |85 16, |86,17, |87,18, |88, 19, [89,20, |90, 21,

122,52, 13,123, |124,54, |125,55, |126,56, |127,57, |128,58,|129, 59, | 130, 60, | 131, 61,
142 53,143 |144 145 146 147 148 149|150  [151

9 |91, 22, 92, 23, 93, 24, 94, 25, 95,26, |96,27, |97,28, |98,29, |99,30, |100, 31,
112,42, |113,43, |114,44, |115,45, |116,46, 117,647, 118,48, |119, 49, |120, 50, |121, 51,
132 133 134 135 136 137 138 139 140 141
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IlepeyeHb BONPOCOB /ISl BHINOJHEHUSI KOHTPOJIbHOI PadoThI

1 Kpucrammueckoe crpoeHre MeTayuioB. [IpuBennure cxeMaTHYHO OCHOBHBIE TUITBI
KPUCTAJUIMYECKUX PELIETOK, BCTPEUAIOIIUXCSA Y METAJLIOB, M YKAKUTE, KAKUMHU I1apaMeTpaMu
OHH XapaKTEepU3YyIOTCS.

2 HecoBepIieHCTBA CTPOSHUS PEaTbHBIX KPUCTAJUIOB METAJUIOB (BaKaHCHH, JTUCIIOKAINH) U
UX BJIMSHUE HA MEXaHUYECKUE U TEXHOJOTNYECKHE CBOMCTBA METAJLJIOB.

3 CymHOCTb SIBICHUS] aHU30TPOIIUU CBOMCTB KPUCTAIUIOB. Vcroap30BaHNE aHU30TPOIIHU B
MeTaliax.

4 SIpneHus MPOUCXOIAIINE TIPU XOJIOTHON TUTACTHYECKON Ae(opMaui METaJIIOB U
CIUIaBOB U UX BIUSHUE HA cBOMCTBa. CylIHOCTh Ae(OPMAIIMOHHOTO YIIPOYHEHHS METAJLIOB.

SIIpouecch TpOUCXOaAIINE TIPH XOJIOJHOHN IIACTUYECKOH 1e(hOpMaIIHH.

6 Ponb qucnokanuii mpu miacTU4eckon AegopMaliii B KpUCTaaiax MeTalIoB.

7 Ilpouecchl MpOUCXOIAIINE TIPU ropsiueit TuiacTuuecko aedopmarn. Kak npu atom
M3MEHSIOTCS CBOMCTBA METaJlIa U 33 CYET 4ero?

8 IMosicHuTe CYyNTHOCTH sIBJICHUS Hakiena. Kak nmpu Hakierne u3MeHSIOTCS CBOHCTBA
MeTasuia u ero crpykrypa? [IpuBenure npumMepsl UCIONB30BAHUS 3TOTO SBICHHUS.

9 CynrHocTh sIBIICHUH BO3BpaTa M PEKPUCTAILIH3AINH, YCIIOBHSI UX MPOBEJCHUS U BIUSHUE
Ha CTPYKTYPY U CBOKMCTBAa METAJLJIOB.

10 [Tosicuute moHATHS: cucTeMa, pa3a, CTPYKTypa KOMIIOHEHT, ciijaB. [Ipomeccsl,
HNPOMCXOAIINE PU KPUCTAJUIU3ALIUY CIIJIABOB.

11 CtpoeHre KpUCTAIIIMYECKUX PELIETOK TBEPAOro PACTBOPA 3aMELEHUs U
BHE/IpeHUs B cruiaBax. [IpuBeanTte nmpumepsl CIu1aBoB, 00pa3yroLIX TBEPble paCTBOPBI.

12 OcHOBHBIE 32aKOHOMEPHOCTH TIpoIIecca KpUCTaJUIN3alui. BiusHue npumeceid u
YCIIOBUH OXJIaX/IEHUS Ha MPOLECC KPUCTAIIM3AMU MeTaioB. OTBET MOSICHUTE CXEMaMHU.

13 N310XKuTE YCIOBUS TOTYICHUS METTKO3EPHUCTOMN U KPYITHO3EPHUCTOH CTPYKTYPHI
IpY KPUCTAIIM3AMK METaJJIOB.

14 duszndueckre, XUMHUISCKHE, MEXaHHYECCKHE M TEXHOJIOTHUYCCKHE CBOMCTBA
MeTayuI0B. MeTobl U3MEHEHUs 3TUX CBOMCTB.

15 OrnpezenieHre MEXaHUYECKOW MTPOYHOCTH METAJNIOB UCIIBITAHUEM Ha PACTSIKEHHE.

16 Kpartko onummure 18a Hanbosee pacpoCTpaHEHHBIX Coco0a onpeaeaeHus
TBEPJIOCTH MaTEPUAIIOB.

17 Kpatko nosicHUTE METOABI UCCIIEJOBAHUS CTPOEHUS CIIJIaBOB.

18 [TpuBeawTEe KPUBYIO OXJIAXKICHUS TSI YHCTOTO XKelle3a M Ha 3TOM IPUMeEpe

MOSICHUTE CYIIHOCTh aJUIOTPOIUYECKUX (TOJUMOPQHBIX) IPEBPALICHUN METAIIOB U UX
UCIIOJIb30BaHUE.

19 N300pa3ute quarpaMmy COCTOSIHUS CILUIABOB CUCTEMBI KeJIe30-IIEMEHTHT U
IMPOBEANTE aHAJIU3 €€ 10 OCHOBHBIM TOYKaM, JIMHUAM, o0JacTam. ﬂaﬁTe OIMpCACIICHUA
OCHOBHBIM CTPYKTYPHBIM COCTABJISIOLIMM 3TOW JIUArpaMMBbI.

20 N300pasute quarpaMmy COCTOSHUS CILUIABOB CHCTEMBI JKEJIe30-IIEMEHTHT,
YKa)KUTE Ha HeW CTPYKTYpPHBIE cocTaBsonue. [IpoBeanuTte ee aHaTU3 IO OCHOBHBIM TOUKAM.



21 N300pa3ute AuarpaMmy COCTOSIHUS CIIJIABOB CUCTEMBI XKele30-1IEMEHTHUT,
YKa)KUTE Ha HEH CTPYKTYpHBIE cocTaBisitomue. [IpoBeaure ee aHain3 N0 OCHOBHBIM JIMHUSIM.

22 N300pa3urte quarpaMmy COCTOSIHUS CILIABOB CUCTEMBI JKEJI€30-1IEMEHTHUT.
VYxaxuTe Ha Hel Hanmyue (a3, CyIecTBYIONINX MIPU Pa3INYHbIX TeMIepaTypax, JaiTe uMm
OIpe/ENICHUS U YKAKUTE 3HAUEHUE UX OCHOBHBIX MEXaHUUECKHUX CBOMCTB.

23 OnwuiuTe BAMSHUE YIIIEpoaa U MOCTOSTHHBIX IPUMEcel Ha MEXaHUYECKHE U
TEXHOJIOTMYECKHE CBOICTBA CTAIM.

24 [TpuBeauTe M MOSICHUTE KIACCU(PHUKALIMIO U MAPKUPOBKY YIIIEPOAUCTON
KOHCTPYKLUMOHHOU cTanu. IIpumepsl npumMeHeHusl.

25 [TpuBeauTe M NMOSICHUTE KIACCU(PHUKALIMIO U MAPKUPOBKY YIIIEPOAUCTON
MHCTPYMEHTAJIBHOU cTaiu. [Ipumepsl npuMeHeHUs.

26 Uyrynel. OTiam4ue 1o CTpykType U cBoiicTBaM. [IpuBeauTe MapkupoBKY U
[IPUMEpPBI IPUMEHEHMUS.

27 BrusiHuEE TErUpyIOMuUX JIEMEHTOB (HUKENb, XPOM, BOJIb(dpaM, BaHAIUH, KOOAJIBT,
KpEMHUI, MapraHel) Ha CBOMCTBA CTaJH (TI0JI0KEHUE KPUTUYECKUX TOUEK U IPOKATIMBAEMOCTB ).

28 Knaccugukanus nerupoanHoit cranu. I[lpumepsl npuMeHeHus..

29 IlosicHuTE MapKUPOBKY JIETUPOBAHHON KOHCTPYKIIMOHHOM cTanu. [Ipumepsl
HIPUMEHEHHUS.

30 Koppo3uonnocTolikue, HeMarHuTHble cTanu. [Ipumepsl UX npuMeHeHusl.

31 XKaponpounsle, xxapocToiikue cranu. [Ipumepsl UX IpUMEHEHUS.

32 [TpuBenuTe coBpeMeHHYIO Kilaccu(UKaIMio BUAOB TEPMUUECKON 00pabOTKH.
[TosicHuTe Ha3HAUYEHUE KaXKA0T0 BUAa 00pabOTKH.

33 TexHoorust MoJHOM 3aKaikyu U HU3KOTEMIIEpAaTypHOIro OTIyCKa BaJja,
U3rOTOBJIEHHOTO U3 cTanu 45. [1osicHuTe CTPYKTYpy U CBOMCTBA.

34 TexHOJI0THsI MPOBEACHUS ITOJIHOM U U30TEPMUYECKOH 3aKaJIKU JACTAIICH,

U3rOTOBJICHHBIX U3 cTanu. Kakas mosjy4aercsi CTpyKTypa i MEXaHU4eCKUEe CBOMCTBA MOCIe
KaKIOTO BUIA 3aKAJIKU?

35 CyIHOCTh, IPEeUMYILECTBa, HEIOCTATKU M 00JaCTh IPUMEHEHUS Pa3IMUHbIX
IIPOM3BOJICTBEHHBIX CIIOCOOOB 3aKAJIKU CTAJIH.

36 Teoperuueckre OCHOBBI OTIIYCKA, €0 Pa3HOBUAHOCTH, HA3HAYCHHE, BIIUSHUE HA
CTPYKTYpPY U MEXaHHUYECKHE CBOICTBA 3aKaJI€HHOM CTaJu.

37 ITpouecc a3oTupoBaHMsI CTaNIH, [TOJIy4aeMble CBOMCTBA, IPUMEHEHHUE.

38 [Iporiecc HUTPOLIEMEHTAITUH CTAJIH, TTOJTydaeMble CBOMCTBA, IPUMEHEHHE

39 ITpouecc nemMeHTanuu cTanu, Nojay4acMble CBOMCTBA, IPUMEHEHNUE.

40 KpaTko nosicHute Ha3Hau€HuUE, CYIIHOCTh TEXHOJIOTUH, MOJTy4aeMble CBOWCTBA U
IIPUMEHEHNE TOBEPXHOCTHOM 3aKaJIKU JETaJEH.

41 IIpuMeHeHne na3epHOro HarpeBa Mpy NOBEPXHOCTHOM 3aKaJIKE CTAJIEH.

42 OnwumuTe BAMSHUE PAJHALMOHHOTO 00Iy4YEeHUs Ha CBOMCTBA CTAJIH.

43 [TosicHuTE, KaK BIAMSIOT HAa YAEIbHOE dJIEKTPUYECKOE CONPOTUBICHUE METAIIIOB
YHUCTOTA METallIa, IIacTuIecKas aedopmalus, Temrneparypa.

44 [TpoBoAHMKOBBIE MaTepUabl BEICOKOIN MPOBOIMMOCTH HIMPOKO UCITIOIb3yEMBbIE B
AIIEKTPOTEXHUKE.

45 SIBieHMe CBEPXIPOBOIUMOCTHU U MEPCHEKTUBBI €70 IPUMEHEHMS.

46 CBoiicTBa CBEPXIPOBOAIINX MAaTEPUAIIOB, UX MaPKUPOBKA, 00JIacTh
MIPUMEHEHHUS.

47 ITpoBOAHMKOBBIE MaTEPUAIIBI U CIIABBI C MAJIBIM YJEJIBHBIM 3JIEKTPUUYECKUM
COTMIPOTUBIICHUEM, NPEABABIIIEMbIE K HUM TpeOOBaHUs. YKaXXHUTE UX UCIIOJIb30BAHUE B
AIIEKTPOTEXHUKE.

48 Menp u ee coiicTBa. [IpuBeauTe npumepsl IPUMEHEHUS.

49 CaoiictBa Mmenu. IlpuMepsl ee NMpUMEHEHHUs B 3IEKTPOTEXHUYECKOU

MMPOMBIINIJICHHOCTH.



50 CBolicTBa CIUIaBOB HA OCHOBE MEJIU, UX IPUMEHEHHUE B AIEKTPOTEXHUYECKON
IIPOMBILIIEHHOCTH.

o1 CraBbl Ha OCHOBE MeIM: JaTyHHU. VX KiaccupuKaus 1 npuMeHeHHE.

52 CrutaBel Ha OCHOBE Menu: OpoH3bl. VX kiaccudukaiuys u mpuMeHeHNe UX B
Ka4yecTBE MPOBOAHUKOBOTO MaTepuaa.

53 CBoiicTBa, aIIOMHHUS, IPUMEPHI €T0 IPUMEHEHHS B 3JICKTPOTEXHUYECKOM
IPOMBIIIJICHHOCTH.

54 Knaccudukarnus n MmapkupoBka 1e(opMHUPYEMBIX aTFOMUHUEBBIX CILIABOB,
NPUBEIUTE IPUMEPHI TPUMEHEHHS.

55 [IpumeHeHne aTOMUHUEBBIX U CTAJICATIOMUHUEBBIX TIPOBOIOB ISl BO3IYIIHBIX
JIMHAN 3JIEKTpoIepeiay.

56 [Ipumenenne ctany B Ka4yecTBE MPOBOJHUKOBOIO MaTepHaa.

S7 CocraB, CBOICTBA U CIIOCOOBI OTYYECHUST OMMETAITMYECKUX POBOJIOB, 00JIACTh
UX TPUMEHCHUSI.

58 [Tpu4yrHBI M3MEHEHHS >JIEKTPOCONPOTHBICHHS Y IPOBOJHUKOBBIX MaTEpPHAIOB
IpY U3MEHEHNH TEMIIEPATYPBhI.

59 [IpuMeHeHne CIIaBOB € BBICOKUM 3JIEKTPOCOTIPOTUBICHUEM.

60 [IpumeHeHne 3IEKTPOTEXHUYECKUX YrONBHBIX MAaTEPHAIIOB.

61 OxapakTepu3ylTe CIIIaBbl BBICOKOTO yJEIBHOTO CONMPOTHBIICHUS: KOHCTAHTaH,
HUXpoM. [IpuBeauTe MpuMepsl UX TPUMEHCHHUSI.

62 CocTaB U CBOMCTBA PEOCTATHBIX CILJIABOB, KX MAPKUPOBKY.

63 CoctaB M CBOWCTBAa CIUIAaBOB BBICOKOT'O 3JIEKTPOCOIIPOTUBICHUS, YKAKHUTE
UX MapKUPOBKY M PUMEHEHHE.

64 [IpuBenuTe NpuMeps! IPUMEHEHUS MATEPHAIOB C OOJIBIINM YIEIEHBIM
COIIPOTHBIICHUEM U TPEOOBAHMSI, IPEABIBIISIEMBIC K HIM.

65 [IpuBenuTe COCTaB M yKa)KUTE, K KaKoi rpymme (110 Ha3HaYE€HHI0) OTHOCSTCS

CILIaBbl KOHCTaHTaH, MAaHT'AHWH, OITMIIUTE UX CTPYKTYPY, dJEKTPUUECKHE XapaKTEPUCTUKH,
001aCcTh IPUMEHEHUS.

66 [TpuBenuTe MapKH KapOCTOMKUX CIIJIaBOB, UCIIOJIB3YEMBIX B
3JIEKTpOHArpeBaTeIbHbIX IPUOOpax. YKaXKUTe UX COCTaB U OCHOBHbBIC XapaKTEPUCTUKHU.

67 CnnaBsel U1l TEpMOIIap: COCTaB, XapaKTEPUCTUKU, IPUMEHEHUE.

68 CxeMBbI TEXHOJIOTMYECKHUX IIPOLECCOB MOJIYYEHHS CBEPXUUCTBIX METAJUIOB.

69 [TomynpoBOTHUKOBBIE MaTEPUAITBI: KApOHT KPEMHUS, apCEHU T TAJUTHS.
[TpuBenuTe NpUMeEpsl UX IPUMEHEHUS.

70 OcCHOBHbBIE MarHUTHBIE XapaKTEPUCTUKU MeTaJI0B. [loscHuTe NX Ha
TUCTOIpaMM€ HaMarHWYUBaHUS.

71 Cranu ¥ criaBbl IPUMEHSIEMbIE JIJIs1 U3TOTOBJICHUS TOCTOSSHHBIX MAarHUTOB. VX
CTPYKTYpa, CBOMCTBA U TepMHUUECKasi 00paboTKa.

72 [TpuBenuTe KPUBYIO HAMATHUYMBAHMS METAJUIMYECKUX MAaTEPHATIOB U 110 HEH
ONMILNTE Ba)KHENUIINE MAarHUTHBIE XapaKTEPUCTUKH.

73 Kakumu nokaszarensiMu OTIMYAIOTCS THCTEPE3UCHBIE KPUBbIE MArHUTOTBEPAbIX U
MarHUTOMSTKHUX CIIJIaBOB?

74 CBolicTBa, CTpOEHHE MarHUTOTBEP/IBIX CIUIABOB, UX MapKUpoBKY. [IpuBenure
IIPUMEPBI UX IPUMEHEHUS.

75 CBolicTBa, CTpOCHHE MAarHUTOMSITKUX CIIJIaBOB, UX MapKUpoBKY. [IpuBeaure
IIPUMEPBI UX IPUMEHEHUS.

76 CocraB 1 CBOWCTBA JINTHIX MATHUTHBIX CIUTIaBOB. [IpuBennTe mpumeps! nx
IIPUMEHEHHUS.

77 CnnaBbl OTHOCAIIMECS K TPYIIe epMasuioeB. MIX MarHuTHas xapakTepucTHKa,

00J1aCTh IPUMEHEHUS.
78 CBolicTBa U COCTaB HEMarHUTHBIX CTajiel, 00J1aCTh UX MPUMEHEHUS.



79 CTpyKTypa yriepoaucTbiX, XpOMUCTBIX, KOOAJIHTOBBIX CTAIEH U CILJIABOB IPU
IIPUMEHEHNNU UX B Ka4€CTBE MarHUTOTBEPBIX MaTepuasIoB. Kak MoydnuTs 3Ty CTpyKTYypy?
VYKaxuTe MapKu 3TUX CTaJIeH U CIUIaBOB, 00J1aCTh TPUMEHEHHUS.

80 [Iepeuncnnure MarHUTHBIE XapaKTEPUCTHKH, 10 KOTOPBIM OLICHUBAIOTCS
MarHuTHBIE CBOMCTBA MaTepuasioB. Ha kakue OCHOBHBIE I'PYIIIbI IEIATCS MarHUTHBIE
MaTepHalbl U KaKue XapakTepHble 0COOEHHOCTH UMEeT Kaxkaas rpymnmna’?

81 ®eppuThl, OCHOBHBIE IpymIibl. O6IacTh IPUMEHEHHUS.

82 [Toyuenwue, cBoiicTBa U 00JACTh MPUMEHEHNST MATHUTOTBEPABIX ITOPOIIKOBBIX
MaTepuaJIoB.

83 Cranu ¥ CriIaBbl IPUMEHSEMBIE JUIS TIOCTOSIHHBIX MAarHUTOB. TpeboBanHus
HPEIBSBISIEMBIC K HUM.

84 [IpuBenuTe XapakTEpPUCTUKN MArHUTHBIX CBOMCTB CIIJIABOB: OCTATOYHAS
WH]IyKLUS, KOOPIMTHUBHAS CUJIa, MAlHUTHASI TIPOHUIIAEMOCTb, MX Pa3MEPHOCTH.

85 DNeKTpoTeXHU4ecKas cTaib. MapKupoBKa, IpUMEphI TPUMEHEHUSL.

86 [ToHsTHSA: MarHUTHAS UHIYKIUS, JJICKTPOMArHUTHAS HHAYKIIHSI, CAMOUH/IYKIIUS,
UHIyKTUBHOCTb, IIPHUBEIUTE POPMYJIIBI HX OTPEICIICHHS.

87 CrutaBbl, HCIIOJIB3YEMbIC B KQUECTBE TPUIIOS MPH MTallKe METAJIOB BHICOKO
HPOBOUMOCTH.

88 MapkupoBKa U IPUMEHEHUE MATKHX IIPHUIIOEB B 3JICKTPOTEXHUKE.

89 MapkupoBKa U IPUMEHEHUE TBEPABIX IMPHUIIOEB B 3JICKTPOTEXHHKE.

90 CBoiicTBa U COCTAB KOHTAKTHBIX MAaTEPHAJIOB, IPUMEPBI KX IPUMEHCHUSI.

91 OOmmue cBeeHNs O CTPOSHUH MOJTYIPOBOIHUKOBBIX MaTepPHAJIOB.

92 JlaiiTe XapakTEpUCTUKY MOTYIPOBOJIHUKAM: TEPMAHUIO U KPEMHHIO.
O06nacTh X IPUMEHEHHSL.

93 CyIHOCTB 3JEKTPOHHOM U ABIPOYHON POBOJUMOCTH, COOCTBEHHOU U

IPUMECHOM MPOBOAUMOCTHU HOIYIPOBOJHUKOB.

94 CymHOCTb TEXHOJOTHH OUYUCTKH MOJIYIIPOBOJHUKOBBIX MaTEPHUATIOB METOIOM TOHHOM
w1aBku. OTBET NOSACHUTE cxeMol npouecca. Kak cTeneHp 4ucTOThl MeTalla BIMET Ha UX
XapaKTEPUCTHUKHU.

95 KparTko ONUIINTE CYLHOCTh TEXHOJIOTUH BBIPALIMBAHUS MOHOKPHUCTAIIJIOB
HOJYIIPOBOJHUKOBBIX METAJUIOB U3 paciuiaBa. OTBET MOSICHUTE CXEMOH MpolLecca.

96 CocraB, cBOMCTBa U 00JIaCTh MPUMEHEHUS] UHBAPHBIX CIJIABOB.

97 Onummure 371eKTpoPU3NUIECKHE NPOLIECCHl B TUAIIEKTPUKAX (TOMSIpU3alus,
JURJIEKTPUYECKHE TIOTEPH, SJEKTPOIPOBOAHOCTS ).

98 OnmmmTe MexaHMYECKUe U (PU3NIECKO-MEXaHMUECKUE CBOMCTBA IUAIEKTPUKOB.

99 Onummre K1acCUPUKALMIO JIEKTPOU3OISILIMOHHBIX MaTepHajIoB MO HArPEeBOCTOMKOCTH.

100 OnuiuTe CBONCTBA U TPUMEHEHNE Ta3000pa3HbBIX IUAJIEKTPUKOB.

101 Onummre XapakTEpUCTUKH U IPUMEHEHUE €CTECTBEHHBIX XKHUJIKUX
JUDJIEKTPUKOB.

102 Onummure XapakTEpUCTUKU U IPUMEHEHUE NCKYCCTBEHHBIX JKUIKHUX
JUDJIEKTPUKOB.

103 Onwumute Kiaccu(GUKALUIO CMOJ, KaK OCHOBY M30JISILIUOHHBIX JIAKOB, U UX
IIPUMEHEHUE.

104 Onwumute Kiaccu(UKaLuio, CBONCTBA U MPUMEHEHUE U30JISAIIMOHHBIX JIAKOB.

105 Onummre KiacCU(PUKALUIO MPOIMUTOYHBIX KOMIAYHOB U COCTABOB.

106 Onumute KIaccu(GUKaLUIo U MPUMEHEHHE OyMaru B 3JISKTPOTEXHHUKE Kak
BOJIOKHHUCTOTO 3JIEKTPOU3OJISIIIMOHHOTO MaTepHara.

107 Onwumute Kaccu(GUKaLUIO U IPUMEHEHHE B JIEKTPOTEXHUKE BOJOKHUCTBIX
TEKCTUJIbHBIX MaTepUAJIOB.

108 Onwumute Kiaccu(GUKALUIO U IPUMEHEHHE B AJIEKTPOTEXHUKE MPONUTAHHBIX

BOJIOKHUCTBIX MaTCpHUaIOB.



109 Onumure MPUMCHCHHUC B JICKTPOTCXHHUKEC IJNICHOYHBIX U30JIAIUOHHBIX
MaTepHaJoB.

110 Onumure NpUMEHEHNE B 3JIEKTPOTEXHUKE CIIOMCTHIX IJIACTUKOB.

111 Onumure NpUMEHEHHE B JIEKTPOTEXHUKE KOMOMHUPOBAHHBIX U30JISIIHOHHBIX
MaTepHaloB.

112 Onumure NpUMEHEHHE B JIEKTPOTEXHUKE CIIO/ITHBIX MaTEPUAIOB U
3J1aCTOMEPOB.

113 Kakue marepualibl OTHOCATCS K HEMETAINTMYECKUM, UX MPEUMYIIECTBA 110
CPaBHEHHIO C METAJUIaMH | cIutaBaMu. OO0JacTh UX MPUMEHEHHS.

114 Kak Bnuser hopma MakpoMoJIeKysI HOJUMEPOB Ha UX (PU3UKO-XUMHUUECKHUE
cBoiicTBa? Buabl XUMUYECKOH CBSI3H.

115 Krnaccudukanus noimMepHbIX MaTepPHAaoB: MO MPOUCXO0KACHUIO, OTHOIICHUIO K

HarpeBy, MOJISIPHOCTH.
116 Kakue noaumeps! Ha3bIBAIOTCS TEPMOIUIACTUUHBIMU, TEPMOPEAKTUBHBIMHU.
IIpuBenuTe npuMepsl IPUMEHEHUS KOHKPETHBIX IIOJIMMEPOB.

117 TemnepaTypHasi 3aBUCUMOCTb IPOYHOCTHBIX XapaKTEPUCTUK TEPMOILIACTUUHBIX
U TEPMOPEAKTHUBHBIX [TOJIMMEPOB.

118 Knaccudukanus nonumepos. O61acTh MpUMEHEHUS.

119 B uem cymnocTh cTrapenus nonumepoB. KakumMu MeTo1aMu MOYKHO «1epKaTh
MPOLIECCHI cTapeHus?

120 [TpuBeaute knaccudpukanuio miactMmacce. [IpuBequTe mpuMeps! HCIIOIB30BAHUS
IJIACTMACC B DJIEKTPOTEXHHKE.

121 HazoBure ocHOBHBIE TEPMOPEAKTUBHBIE IIACTMACCHl. ONUIINTE OCOOEHHOCTH UX
cBoiicts. [IpuBeanTe mpuMepsl MPUMEHEHHSI B SJICKTPOTEXHHUKE.

122 HazoBurte ocHOBHBIE TEPMOILIACTUYHBIE IIACTMACCHI, UX COCTaB, Pa3HOBUAHOCTH,
CBOICTBA U MPUMEPHI IPUMEHEHHSI B SJICKTPOTEXHHUKE.

123 HazoBure cBoiicTBa OpraHM4ECKOIo CTEKIA U CIOCOOBI YIIyUIIEHUS 3TUX
CBOWCTB.

124 l"a3oHanosHeHHBIE TUIaCTMACCHI. VX moyyeHne, pa3sHOBUIHOCTH, CBOMCTBA U
MPUMEHEHHE B TEXHUKE.

125 Onumure KpaTKO KOMIIO3UIIMOHHBIE MaTepUabl HA OCHOBE aJTFOMUHUS,
ylpoyHeHHble yacTuiaMu okcuja amoMunus (CAIT). O6nacTe npuMeHeHusI.

126 Onumure KpaTKO KOMIIO3UIIMOHHBIE MaTepUallbl C HUKEJIEBOM MaTpuIei,
YINIPOYHEHHOM YacTUIIaMM JTMOKCUAOB TOopHs WK raduus. O6nacTh NpUMEHEHUs..

127 Apmupytomiyie MaTepuaiibl B KOMIIO3UIIMOHHBIX MaTepHaliax, UX CBOMCTBA.

128 BosokHHCTBIE KOMIO3MIIMOHHBIE MAaTe€pUalIbl C aJOMHUHUEBOM MAaTpHULIECH.
[Tonyuenue, cBoMCTBA M IPUMEHEHUE.

129 BonokHHCTEIE KOMITO3ULIMOHHBIE MATEPUAJIBI C HUKEJIEBOW MaTPULIEH.
[Tonryuenue, cBoHCTBA U IPUMEHEHUE.

130 OBTEKTHYECKHE KOMIIO3UI[MOHHBIE MaTEpPHAJIbl Ha ATFOMUHUEBOU OCHOBE.
[Tonryuenue, cBOHCTBA U IPUMEHEHUE.

131 OBTEKTHUYECKHE KOMIIO3UI[MOHHBIE MaTEepHalIbl HA HUKEJIEBOW OCHOBE.
[Tonryuenue, cBOHCTBA U IPUMEHEHUE.

132 Crexknoruiactuku. Mx nmomyudenue, coctas, cBolicTBa U npuMeHeHue. Kak Biusier

BHUJ] HAITOJIHUTEIA U CBA3YIOLICTO BCUICCTBA HA q)HSHKO-MeXaHI/I‘IeCKI/Ie CBOMCTBaA
CTEKJIOILIACTUKOB?

133 Knaccudukanus KOMIO3UIIMOHHBIX MaTepUaioB ¢ HEMETAJUIMUECKON MaTpuLeit
10 BUY MCIIOJIb3YEMOT'0 HAITOJHUTEIS U MaTPHUIIBL.

134 Cnioco0s!I yKIaaKky HarmoTHUTENs .CBOMCTBAX KOMIO3UIITMOHHBIX MAaTEPHAIIOB.

135 KapOoBosiokHuThl. VX nonydenue, cBOMCTBA U IPUMEHEHHE.

136 BbopososnokuauTsl. [lomydenue, cBoiicTBa U TPUMEHEHHE.

137 OpranoBosokHUTHL. VX nomyuenue, CBOMCTBA U IPUMEHEHHE.



138 Pesuna. CocraB v Ha3HAYECHUE OTAEIBHBIX KOMIIOHEHTOB.

139 [TpuBenuTe KaccuPUKaIUIO Pe3UHBI.

140 B uem cymHocTh nponecca ByJIKaHU3aLKU; KaK U3MEHSIOTCSI CBOMCTBA PE3UHBI
10CJIe BYJKaHU3alUH?

141 Ha3oBuTe OCHOBHBIC CHHTETUYECKHE KayuyKH, UX COCTaB M 00J1aCcTh IPUMEHEHUS
PE3UH Ha UX OCHOBE.

142 Ha3zoBute ocHOBHBIE (PU3HKO-MEXaHUUECKUE CBOMCTBA PA3TUYHBIX PE3NHOBBIX
MaTEpUAJIOB U UX IPUMEHEHHUE.

143 B uem cymHocTh cTapenus pe3unbl. KakuMu crioco0aMu 3alliuiaoT pe3uHy u
HOBBIE JE€TAIU U3 PE3UHBI OT CTAPEHUsA? YKaXKUTE IKCIUTYyaTallMOHHYIO CTOMKOCTh PE3HUHBI.

144 Kaxk u3MeHs10TCs CBOMCTBA PE3UHBI 110 IEUCTBUEM 030HA, TEMIIEPATYPHI,
panuanuy ¥ Bakyyma?

145 JlaliTe XapakKTEepUCTUKY JIEKTPOTEXHUYECKUX PE3UH, UX Ha3HAYCHHUE, IPUMEPDI
IIPUMEHEHHS.

146 Onummure JIEKTPUYECKUE CBONCTBA KEPAMUKH, IIPUBEUTE IPUMEPDI
IIPUMEHEHHS.

147 Onumumre 31eKTpoPU3NUYECKUE CBOWCTBA KOHAEHCATOPHOM Kepamuku. Ha kakue
Ipynmsl oHa noapasaensdercs. Ilpusenure npuMepsl IPUMEHEHUS.

148 Onwumure kKepamuyeckre MaTepuaisl: hapdop, crexnokepamuky. [Ipuseaure
IIPUMEPBI IPUMEHEHHS.

149 Onummre cutamibl (CTEKIOKPUCTAIIIMYECKHE MaTepualibl), HMX NPUMEHEHUE
Y TI0Jy4EHHE, COCTaB.

150 Onumure KepaMUKy Ha OCHOBE YMCTBIX OKCUOB. JlaiiTe CPaBHUTEIBHYIO OLIEHKY
UX CBOMCTB.

151 Kakwue Bbl 3HaeTe BuAbI O€CKUCIOpOAHOM Kepamuku? Ha3oBure nx
Pa3HOBUAHOCTb, CBOMCTBA U IPUMEHEHHUE.

152 HazoBure ocobeHHOCTH cTpoeHus rpaduTa, €ro BaKHEHIIINE CBONCTBA U
IIPUMEHEHHUE.

153 [TpuBeauTe KIaccuUKaIUIO KJIeeB, X Ha3HAYCHUE U IPHUMEHEHHE.

Onumure KiIeu Ha OCHOBE erMHHﬁopFaHHqCCKHX COCJIMHEHUIN U HAa OCHOBE AMOKCHIHBIX
CMOJI, UX MIPUMECHCHUC

Kpurepun onenkn
OneHka «3ayTeHO» BBICTABISIETCS CTYACHTY, €CJIM OH Jajl IOJHBIH OTBET HAa BOMPOCHI
KOHTPOJILHOM paboThI C IeMOHCTpalueil BIaJeHuss TEpPMUHOIOTHEHN 110 TUCIUITMHE.

OrneHka «He 3a4TE€HO» BBICTABIISETCS CTYACHTY, €CIM 00ydaromuiics Aajl MOBEPXHOCTHBIN
OTBET Ha BONPOCHI KOHTPOJBHOW paboOThl C AEMOHCTpalMel HE BIIAJCHHUS TEPMUHOJIOTUEN IO
JUCLUIUIMHE; KOHTPOJIbHAS paboTa BHINOJIHEHA HE M0 33JaHHOMY BapUaHTY.

4. Bonipochl K 3K3aMeHYy

HanmMeHnoBaHue KOMIICTCHII N BOHpOCLI
OIIK-1 1. TeopeTnueckre 1 TEXHOJIOTMYECKUE OCHOBBI IPOU3BOJICTBA
CriocoOeH y4UTHIBATh gaTep“aﬂl\(/’[B'

. TepHuabl, IPUMEHsIEMbIC B MAIIMHOCTPOSHUH U
COBpPEMEHHbBIC TEHCHITUN ATCPHUATIEY, MPHMCHACMBIC B MAITHHOCTPOC
" IPUOOPOCTPOCHHH.
PasBUTHS TEXHUKH 1 TeXVHOHOFHH 3. MapxkupoBKa craneil 1 00671acTh IPUMEHEHHSI.
B 00J1aCTH TEXHOC(EpHO 4, Kpucrawinyeckue pemeTks METaLIoB.
6C3OHaCHOCTI/I, I/ISMepPITeJIBHOﬁ " 5. CBoiicTBa METAJLIOB.
BBIYMCIIUTEIILHON TEXHUKH, 6. CTpyKTypHBIE COCTaBIIAIOINE JKENIE30yTIIEPOIUCTHIX CIIIABOB.
MH(POPMAMOHHBIX TEXHOIOTUI 7. Krnaccudukarusi, MapKupOBKa cTajiell 1 IyTYHOB.
IPH PELICHNUH THIIOBBIX 3334 B 8. Tepmuueckas 06paboTKa CTaJIEH.
o 9. XuMHKO-TepMHIUYecKas 00paboTka cranu.
o0ractu mpodeCcCUOHATBHOMN
N 10. CrienpanbHbIe CTaIU U CIIJIABBL.

HeﬂTeHBFOCTH’ CBA3AHHOH C 11. IIBeTHBIE METAILIIBI U CILIIABHI.
3alIUTOU OKPY’KarOIICH CPEAbl U




oOecreueHreM 0e30I1aCHOCTH
YeloBeKa

12. IIpou3BOACTBO HEPA3BEMHBIX COSAUHEHUH.

13. Tumns! 3aK1ENOYHBIX MIBOB.

14. Bups! 3akienox.

15. Martepuaisl A1 H3TOTOBJICHUS 3aKIIENOK.

16. Bo3MosxHBIE pa3pyIIeHUs 3aKIENOYHOTO MIIBA.

17. CBapovHOE MTPOU3BOJICTBO.

18. [puaINn paboThl CBAPOYHOTO HHBEPTOPA.

19. OM3UKO-XUMHIECKHE OCHOBBI MTOYICHHS CBAPOYHOTO
COEINHEHMUSL.

20. JlocTOMHCTBa M HEJOCTATKU CBAPHBIX COCITMHEHUH.

21. KoHCTpYKTHBHBIE THITBI CBAPHBIX COCUHEHHH.

22. KoHTponb kayecTBa CBapHOT'o LIBa METAILIOrpadUUECKUM
METOJIOM.

23. KoHTpob CKPHITHIX IeeKTOB AeTaleil MarHUTHBIM CIIOCOOOM.
24, KoHTpOIb CKPBITHIX NEPEKTOB AeTalle yIbTPa3BYKOBBIM
METOJIOM.

25. Bubpoayrosas HamaBKa

26. MexaHn3MpOBaHHAS HAIUIaBKa JeTanei oz (GIrocoM.

27. BoccranoBnenne getaneii 3JeKTPOKOHTAKTHOM IPHBAPKOH
METaTMYECKOH JICHTEHI.

28. BoccranoBneHue aeraneii aeKTpOMEXaHUIECKIM
MOBEPXHOCTHO-TIJIACTHYECKUM JIe(pOpMUpPOBAaHUEM MeTaIa

29. [Tatika MaTepuanoB. TUIBI MAasHBIX COETUHEHUI.

30. JIOCTOMHCTBA U HEAOCTATKH HasHBIX COCIMHEHUI.

31. Buns! npunoes.

32. [NonyueHne Hepa3bEMHBIX COSANHEHUH CKICUBAHUEM.

33. Usrorosnenne nonyhaObpUKaToOB U JeTaeh U3
KOMITO3UIIMOHHBIX MaTEepPHAIOB.

34. DU3NKO-TEXHOIOTHIECKNE OCHOBBI MOTYYCHHS
KOMITO3HIIMOHHBIX MaTEPHAJIOB.

35. W3roToBnenne u3aenuii 13 METANTMIECKUX KOMITO3HIIMOHHBIX
MaTepHaJIOB.

36. OCOOCHHOCTH TOJTYUCHHSI ICTAICH U3 KOMITO3UI[MOHHBIX
MOPOIIKOBBIX MAaTEPHAJIOB.

37. WsrorosneHue noiayhaOdpHUKaTOB U U3ACIUI U3 IBTEKTHUCCKUX
KOMITO3UILIMOHHBIX MAaTEPHAJIOB.

38. W3roToBneHne netaneil n3 NOJIMMEPHBIX KOMITO3UIIMOHHBIX
MaTepHaJIOB.

39. UzrorosneHne pe3MHOBHIX JeTanel U moirypadpukaToB.
40. 3HaueHrne 00paObOTKH KOHCTPYKIIMOHHBIX MaTEPHATIOB
pe3aHueM.

41. Pe3anne u ero OCHOBHBIE AJIEMEHTHI.

42. Metonsl popMooOpa3oBaHUs TOBEPXHOCTEH.

43. Marepuansl Ui peXyLiero HHCTPYMEHTA.

44, Bunsl TokapHbIX pe3LoB.

45. KoHucTpykius cBepia.

46. WHcTpyMeHTH! 1711 00pabOTKH OTBEPCTHIA.

47. Bunsr gpes.

48. AOpa3uBHBIE MaTepHAIbI.

49, CxeMbl UM OBAHUS TIOBEPXHOCTEH.

50. Buns! nomidoBanbHEIX CTAaHKOB.

51. CxeMbl TOJIMPOBAHUS ITOBEPXHOCTEH.

52. [TnacTnyeckoe moBepXHOCTHOE Ae(hOPMUPOBAHHUE AETalCH.
53. Bunpl npokaTtku Metaia.

54, Bup! mpokaTHBIX CTaHOB.

55. CopTaMeHT mpoxkara.

56. MeTo/ il IPECCOBAHMS HU3/IENHIL.

57. Busl KoBKH.

58. lopstuast o6peMHAS IITaMIIOBKA U3AEIIHIHA.

59. XomnoHast 00BeMHas IITAMIIOBKA U3CITHIH.

60. PaznenurenbHbIE Onepanyy JMCTOBON IITAMIOBKH.

61 (DOpMOI/ISMCHHIOHII/IC onepanmuun JIMCTOBOM IITAMIIOBKHU.




IIpumep 3K3aMeHAIMOHHOTO OUJIeTa
®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«I"ocynapcTBeHHBIN arpapHblii yHUBepcUTET CeBEepHOTo 3aypaibsi»
W HXEeHEePHO-TEXHOJIOIMYECKUN UHCTUTYT
Kadenpa Texandeckue cuctemsl B AITK
VYuyeOnas qucuuminHa «MatepuanoBeneHue. TeXHOIOTusl KOHCTPYKITMOHHBIX MAaTEPHUAIIOB)
qu1s HanpassieHus noarotoBku 20.03.01 TexnocdepHas 6€30macHOCTD
npoduns «IloxxapHast 6€30MacHOCTE)»
DK3aMeHanMoHHbIN OmteT Nel

1. CsaoiicTBa MeTaJIIOB

2. JlocTomHCTBa M HEOCTATKU CBAPHBIX COCAMHEHUN.

3. Cxewsbl nu¢oBaHMS ITOBEPXHOCTEH.

Cocrasun: [Taynsc B.1O. / / « » 202 1.

3asenytomuii kageapoii: Ycrunos H.H. / [« » 202 .

5 IlpumepbI TeCTOBBIX 3aJaHUI
1. bykBa A B MapKupOBKe cTajeil 0003HaYaeT JErupyrOIIUi AIEMEHT:
a) aIIOMUHUN
0) azotr
B) KOOQIbT
I) Maprasen

2. Cranp 20I'JT ucnionb3yercs AJi1 U3rOTOBJICHUS:
a) 3BE3104EK

0) nun

B) CBEpI

) 3youn

3. bykga 11l B Havae MapKu CTaJld yKa3bIBACT:
a) 0COOOBBICOKOKAYECTBEHHAS;

0) HHCTpYMEHTAJIbHAS;

B) LIAPUKOMOAILIUITHUKOBAS;

T') JETHpPOBaHHAS

4. Coneprxanue yriaepoaa B ctanu 20 (%):
a)20

0)2

B)0,2

r)0,02

5. bykBa b B MapkupoBKe craneil 0003Ha4aeT JISTUPYIOLIHH SJIeMEeHT:
a) AMIOMUHUHT

0) azor

B) HHOOUI1

I') MapraHen

6. Cranp 9X® ucnonb3yercs 41 U3TOTOBICHUS:
a) 3BE37104EK



0) i
B) CBEpI
r) 3yous

7. bykBa P B Hauane MapKu cTajau yKa3blBaeT:
a) OpICTpOpEeXKYIIAs

0) 6op

B) dochop

I) TUTEeHHas

8. Coneprxanue yriepona B cranu Y7 (%):
a) 70

0)7

B) 0,7

r) 0,07

9. bykBa B B MapkupoBke crajeil 0003HauaeT JEerupyroInui I1eMEeHT:
a) BoJib(ppam

0) azot

B) KOOQIBT

') Mapraser

10. Cranp 9XC ucnonb3yeTcst AJist U3TOTOBJICHUS:
a) 3BE37104EK

0) oceit

B) CBEpII

I') LIKUBOB

[TonHbI TIEpeYeHb TECTOBBIX 3aJ@HUI MO JUCIMILIMHE pa3MenicH B baHke BOIPOCOB Ha
cepBuce ynuBepcuterckor Test DUOC T'AVC3 na mmardopme Google https:/Ims-
test.gausz.ru/question/edit.php?courseid=1365

Kpurtepuu ouenku

Ecin sx3amen mpoBoautcss B (opme TectupoBanus B Test DUOC I'AY CesepHoro
3aypanbs, TO OILEHKa BBICTABISETCS CHUCTEMOI aBTOMAaTHYECKH COTJIACHO ILKaje OLEHUBAHUS
TECTUPOBAHUS HA HK3aMEHe.

Ecnu sk3aMeH npoBOIUTCS MO SK3aMEHAllMOHHBIM OmiieTaM B (hopme cobeceoBaHMsl, TO:

OHGHK& COTJIMYHO» BBICTABJIACTCA CTYACHTY B Cliydac FJIY6OKOFO 3HAaHUA IPOrpaMMHOIo
Mmarepuaia, CBOOOJHOIO BIAJCHHUS CIEUUAIBbHOM TEpMHUHOIOIHEH, I'pPaMOTHOIO pPEYeBOro
H3JI0KCHUA MaTCpHraia, ICMOHCTPALMU MBIINIJICHUS, OTBETA HA BCC JOIMOJIHHUTECIBbHBIC BOIIPOCHI, C
NPUBEJICHUEM IIPUMEPOB.

OHGHK& «XOpOIIO» BBICTABJIACTCA CTYACHTY IIpH FJ'IY6OKOM S3HAaHUUW MaTcCpuaja, BIaACHUN
CHelHaNbHOM TEpMUHOJOTHEH, HO C HEKOTOPhIMH HETOYHOCTSIMH MpPU OTBETE, HEMOJHON
JACMOHCTpal MBIIIJICHUA, IIPX 3aTPYJAHCHUW B OTBETC HA OAWH W3 JOIMOJHUTCIIBHBIX BOIIPOCOB.

OrneHka «y/JOBJIETBOPUTENILHO» BBICTABISIETCS CTYACHTY 3a IOBEPXHOCTHBIM OTBET,
HCYMCHHC BJIaJICTh CHCHI/IaIII)HOI\/’I TepMHHOHOFHeﬁ, MBIIIJICHUEM, 3aTPYAHUTCIBHBIC OTBCTHI HaA
JIOTIOJTHUTEIIBHBIE BOIIPOCHI.

OneHka «HEYJIOBIETBOPUTEIBHO» CTAaBUTCA CTYACGHTY 3a OTCYTCTBHE 3HAHWH, HE
BJIAJICIOIIEMY TEPMHHOJIOTHEH IO AMCUUIUIMHE, MBIIUICHHEM, NpU OTCYTCTBUU OTBETOB Ha
JOIIOJIHUTEIBHBIE BOIIPOCHI 110 IIPOTPaMME.
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