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IIpu pazpaboTke paboueit mporpaMMbl y4eOHOM TUCITATUIMHBI B OCHOBY ITOJIOKCHBI:

1) OI'OC BO mno nHampaBieHHIO MOATOTOBKM (cremmanbHOCcTH) 35.03.06 «ATrpoMHKEHEpHUs»
YTBEpKACHHBI MUHUCTEPCTBOM 00pazoBanus u Hayku PD «23» asrycra 2017r., mpuka3 Ne 813

2) Y4eOHbIi TUIaH OCHOBHOM 00pa30BaTENbHOM MPOrpaMMBbI «IEKTPOOOOPYAOBaHUE H
3IEKTPOTEXHOJIOTHH MPEANPHUITAN U MPOU3BOJACTB» 0/100peH YueHbM coBeToM ®I'BOY BO 'AY
Cesepnoro 3aypaiss oT «25» masg 2023r. [Iporoxon Ne 10

Pabouas mporpamma yueOHOW TUCHUIUTMHBI (MOAYIIs) 0100peHa Ha 3acemaHuu Kadeapsl TexHuuecKue
cuctembl B AIIK ot «25» mas 2023r. IIpoTokon Ne 10

3aBenyrommii kadeapoit ; H.H. YcTunos

Pabouas mporpamma yueOHOMN TUCIUTLTAHBI (MOIYJIs) 0100peHa METOINIECKON KOMUCCHEN HHCTUTYTA
ot «25» mas 2023 r. IIporokon Ne7a

W7/ e

[Ipencenarens METOAUYECKON KOMUCCUM HHCTUTYTA O.A. MenskoBa

PazpadoTuuk:

Tamuano B.U., npenoxasatens kadenpsr Texanueckue cucremsl B AITK

JdupekTop MHCTUTYTA: : H.H. Yctunos




1. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00Y4YeHUS MO INUCHUILIHHE, COOTHECEHHBIX C
IVIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTe1bHON NPOTrPaAMMBbI

Koo
VHAMKATOD MOCTHKEHHUS ITepeueHs MIaHUPYEMBIX PE3YJILTATOB
Komne- Pe3ynbTaThl OCBOEHHUS
KOMIIETEHI[MH 0OY4EHHS MO AUCIUILIHHE
menyuu
snamo:
Criocoben - CTPOCHHE U CBOICTBA MaTEPUAJIOB,
OCYIIECTBIIATH COOp W -1nk-1 Onpenensier CYIHOCTb SIBJIEHUH, MPOMCXOAIINX B
UCXOHBIX MaTepHayoB, | PECYPCHI, Marepuaax B yCIOBUAX SKCILTyaTal[uH
HEOOXOIMMBIX IS HEOOXOIUMBIE IS U3eNui;
pa3spabOTKy IVIaHOB | BHEJPEHHs ymentov: 5
eXaHU3ALUN A3paGOTAHHBIX Mep o | OA0MPaTE HEOOXOMMMBII MaTepHan
IIK-1 M 1 pasp p IS U3TOTOBJIEHNUS IETATIEH MAILKH,
(aBTOMATH3AITNH) TOBBIIIICHUIO HA3HAYATh BUJL 06PAGOTKH /TSt
MPOX3BOACTBCHHBIX 3¢ heKTUBHOCTH MOTy4CHHS TPEOyEeMbIX
MpOIECCOB U JKCILTyaTaluu 9KCIUTYyaTallMOHHBIX CBOMCTB JA€TaleH;
SKCILTyaTalun KOHCTPYKIIMOHHBIX enadems:
CEIbCKOXO3MMCTBEHHOM MATepHATIOB - METOIMKOH BBIOOPA KOHCTPYKIIMOHHBIX
MaTepualioB s M3rOTOBJICHHUS
TEXHUKH
DJICMEHTOB MalllMH U ME€XaHHU3MOB

2. MecTO AUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Jannass aucuMIiiHa OTHOCUTCS K broxy [ dactu, ¢dopMupyeMoil ydacTHUKaMU

00pa3oBaTebHBIX OTHOIICHUH.

Jns v3ydeHus] TUCHUIUIMHBI HEOOXOAMMBI 3HAHHUS B OO0JIACTU: MamemMamuku, Qusuxu,

Xumuu.
Mamepuanogedenue u

MEexXHOoJI02UA
HpeIlIHGCTBYIOIHCﬁ III/ICIII/IHJIPIHOﬁ A JUCHUILINH:

KOHCMPYKYUOHHBIX
«Memponoeus,

mamepuailos SABJIACTCA
cmandapmus’auwl u

cepmuqbukauuﬂ», «Texnuueckas MeXaHuKay, «Haoexcnocmo u PEMOHNM MAMUHR ).
JuciumuinHa u3ydaeTcs Ha 2 Kypce B 4 ceMecTpe 1o O9HOH opMme 00ydeHus U Ha 3 Kypce

B 5 ceMecTpe 10 3a09HOM (opMe.

3. O0beM AUCHUILUINHBI U BBl y4eOHOH padoThl
OO61mas TpyA0eMKOCTh AUCHHUTUINHBI cocTaBisieT 144 yacoB (4 3a4eTHBIE €IMHUIIBI).

Bun yuebnoit paboTbl dopma 00yueHust
ouHast 3a049Has
AyIMTOpHBIE 3aHATHS (BCEro) 64 18
B mom yucne: - -
JlexuroHHOrO THIA 32 8
CeMHHApCKOTO THUTIA 32 10
CamocronTesbHasi padoTa (Bcero) 62 108
B mom uucne: - -
[TpopaboTka MaTepuana JeKIui, TOArOTOBKA K 3aHATUSIM 30 80
CamocTosITeTbHOE U3YYEHUE TEM 8
NuauBuayallbHOE 3a1aHNUE 14 10
KonTtponbHbIe paboTh - 18
Pedepar 10 _
By npomexyTO4HON aTTeCTallun:
9K3aMEH 18 18

OO0masi Tpy10eMKOCTh:
JacoB 144 144
3aUETHBIX €IMHUIL 4 4




4. Conep:xkanme TUCHUNIMHBI

4.1. Conep:xanue pa3iesioB TUCHUIIMHBI

HaumenoBanue paznena
JUCHUTIINHBI

Coneprxanue pasuena

2

3

MarepuanoseneHue

BBCI[CHI/Ie. TeOpeTI/I‘{eCKI/IC U  TEXHOJOTHYECKHE OCHOBBI
IIPOU3BOJACTBA MATCPUATIOB. OcHOBEI MCTAJLUTYPIrui4cCKoOro

IIPOU3BO/ICTBA. Marepuaisl, IpUMEHsIeMbIe B
MAIIMHOCTPOCHHH W TpubopocTpoeHnu. Kpucrammmyeckue
pELIeTKH METaJIJIOB. PeanbHOE CcTpoeHHE METaLIOB.

Crpoenue cmnaBoB. JluarpaMMbl COCTOSIHMSL — CIUIABOB.
CsoiictBa  metaimioB.  JKene3oyriepoaucTsie  CIUIABBI.
CrpyKkTypHbIE COCTaBJISIOLINE KEJEe30yTIIePOIUCTBIX
CIUIaBOB. JlpmarpaMMa COCTOSIHMS CILJIaBOB JKEJIE30-LIEMEHTUT
Fe — FesC. Knaccugukamus, MapkupoBKa CTaJleil U YyTYHOB.
Tepmuueckass oOpaborka. IloBepXHOCTHas 3aKajaka CTaJH.
XuMHKO-TepMUYeckas o0padoTka cranu. BiusHue yriepona
U IpUMEcell Ha CTPYKTYpy U CBOMCTBa craneil. BiusHue
Jerupyomux aieMeHToB. CrenuanbHble CTadd U CILUIABBI.
IlBetHpie MeTamnsl M crulaBbl. Ilommmepsl, macTMacchl.
Pe3unbl, KOMIO3ULIMOHHBIE MaTepuaibl. [ludnekrpuyeckue
Marepuansl.  [IpoBonHMKOBBIE Marepuainbl.  MarHurtHele
Matepuanabl. OCHOBHbIE METOJIbl IOJIYYEHHUS TBEPIBIX TEIl.
OcHoBBI IIOPOILKOBOU METAJTYprUu. Hanbuienune
MatepuaiaoB. Teopus U nOpakTHKa (HOPMOOOPA30BAHUS
3arotoBok. Kiaccugukaius cnoco0oB Noay4eHus 3aroTOBOK.
[Ipon3BoncTBO 3aroToBok crnocoOom nuThd. [IponsBoacTBo
3aroTOBOK ITUIACTHYECKUM J1e(hOPMHUPOBAHHUEM.

[IpousBoacTBo
HEPa3bEMHBIX
COCAUHEHHUMN U
00paboTKa METAJLJIOB
pe3aHuem

[Ipon3BoncTBO  Hepa3beMHBIX coenuHeHud. (CBapouyHoe
MpOU3BOJCTBO. DUBNKO-XMMHUYECKHE OCHOBBI IOJIYUYEHHS
cBapoyHoro coenuHenus. Ilaiika martepuanos. [lomydeHune
HEpPa3bEMHBIX COCAVHEHUN CKienBaHueM. M3roroBieHue
nonypabpukatoB U Aetaned U3 KOMIIO3UIMOHHBIX
MaTtepuanaoB. PU3HKO-TEXHOJOTUYECKHE OCHOBBI IMOTYYECHHUS
KOMITO3UIIMOHHBIX MaTepuanoB. M3roroBieHne usnenui w3
METAITNYECKUX KOMITO3UIIMOHHBIX MaTeprasoB.
OcoOeHHOCTH TOJy4eHUs: JeTalell M3 KOMIIO3MIIMOHHBIX
MOPOIIKOBBIX MaTepuasnoB. M3rorosnenue nonypadbpukaTroB u
U3/ U3 3BTEKTUYECKUX KOMIIO3UIIMOHHBIX MaTEpHaJIOB.
W3rotoBnenune neraneid M3 IMOJMMEPHBIX KOMITO3ULIMOHHBIX
MaTepuanaoB.  M3roroBneHne  pe3MHOBBIX  JeTaledl W
nosypabpukaroB. 3HaueHHEe OOPAOOTKH KOHCTPYKIIMOHHBIX
MaTepuasoB pe3aHueM. Pezanue v ero OCHOBHbIE 3JIEMEHTHI.




4.2. Pazgeapl IMCHUMILINHLI U BUABI 3aHATHI

ouHas opmMa 00ydeHUs

Jlekumonnor | CemuHaApCKOT
Ne HaumenoBanue paznena H R N p CP Bcero,
n/m JUACITUILIAHBI 4acoB
THIA THIIA
1 2 3 4 5 6
1. MarepuanoBeneHue 16 16 30 62
IIpon3BOACTBO HEPAZBEMHBIX
2. coeanHeHui u 00paboTkKa 16 16 32 64
METaJUIOB PE3aHHEM
3. DK3aMeH - - - 18
Hroro: 32 32 62 144
3ao4yHas (hopma oOydeHHs
Ne HaumenoBanue paznena Jleknuonnor | CeMHUHapCKOT Cp Bcero,
1/ JUACIUATLINHEI 0 0 JacoB
THIA THIA
1 2 3 4 5 6
1. MarepuanoBeaeHue 2 4 50 56
[Ipoun3BoCTBO HEPAZBEMHBIX
2. COCTMHEHUI 1 00paboTka 6 6 58 70
METaJUIOB PE3aHHEM
3. | Dk3ameH
- - - 18
Hroro: 8 10 108 144
4.3. 3aHsATHS CEMHMHAPCKOI0 THNA
Ne N TpynoemkocTs
o pa3zena
n/m pasit Tema (1ac)
JUCIUTLINHBI
OYHas 3a049Has
1 2 3 4 5
1. 1 W3ydenne MapKUPOBKH CTallel H 00J1aCTh MPUMEHEHHS 2 1
W3ydenue MeToa onpeeeHus TBEPAOCTH CIIOCOO0M
2. 1 bpunenns 2 1
3 1 N3ydenne Merona onpeaeneHust TBEPIOCTA CIOCOOOM 2 )
) Poxsemna
4 1 M3yuenue nuarpammbl COCTOSIHUS cili1aBoB «XKene3o- 2 1
’ YIJIEPOI»
5 1 N3yuenne cmocoOOB onpeeeHnsl MEXaHUUYEeCKIX CBOMCTB 2 )
! METAJIJIOB
6. 1 H3yuenune MeToa uccieoBaHUs MaKPOCTPYKTYPEI 2 -
N3yyenune Merona ucCiIeJOBaHUSI MUKPOCTPYKTYPBI 5
7. 1 -




8 1 Uzydenue ciocoOOB TepMUIECKOil 00paboTKH 2 1
) yIIepOAUCTON CTAIN

9. 2 KoHCTpykIus U reOMETPUUECKHE APAMETPEI PEXKYILETO 2 1
HHCTPYMEHTA (CBEPJIIO).

10. 2 KoHCTpyKIus 1 reOMETPUYECKHE MAPAMETPEI PEXKYIIETO 2 1
HHCTPYMEHTA (pe3elr).

11. 2 KoHCTpyKIus 1 reOMETPUYECKHE APAMETPEI PEXKYIIETO 2 _
UHCTpyMeHTa ((pe3a).

12. 2 H3yyeHne MeTamIopexKyIux CTaHKOB 2 2

13. 2 KoHTpone kauecTBa CBAPHOIO 1IBa MeTa/IOrpaguuecKum 2 }
METOJOM

14. 2 KoHTpob CKpBITEIX 1e(EKTOB AeTanei yIbTpa3ByKOBbIM 2 _
METOJIOM.

15. 2 CBapka U HaIlulaBKa B PEMOHTHOM IIPOU3BOJICTBE 2 2

16. 2 Bubponyrosas HannaBka 2 -

Hroro: 32 10

4.4. llpumepHasi TeMAaTHKA KYPCOBBIX MPOEKTOB (PadoT)
He npedycmompero OIIOII.

5. Opranusanus caMmoCTOATEIbHONH PadoThHI 00yUAIOIIUXCS M0 JUCHUIIIINHE

5.1. Tunsl caMOCTOATEIBHON PA0OTHI M ¢ KOHTPOJIb

Tun camocTosiTeJIbHOI padoThI ®dopma 00yueHus Tekyimnii KOHTPOJIb
OYHas 3a049Hast

[TpopaboTka MaTepuana JeKIui

H(I))ILFPOTOBKa K 3aH£TH;1M o 30 TeCTHPOBAHIE

CaMOCTOSATENbHOE U3YUEHUE TEM 80 TECTUPOBAHHUE

8 WIH

co0eceoBaHuE

NuauBuayallbHOE 3a1aHHUE 14 10 cobeceioBaHuE

KonTponbHbIe paboThI - 18 3almTa

Pedepar 10 - cobecesioBaHuE

BCETO YacOB: 62 108

5.2. YueOHO-MeTOANYECKHE MATEPHAIBI VI CAMOCTOATE/IbHON PadoThI:

1. Tlaynec B.FO. MarepuanoBenenue. TexHOIOTHS KOHCTPYKIIMOHHBIX MaTepHaloB.
Mertoandeckue ykazaHus Ui caMOCTOsTeNbHOU paboThl. — Ttomenb: ['AY CesepHoro 3aypanibs,
2017. — 16 c [DnexTpoHHEIH pecypc].

5.3. Tembl, BHIHOCHMbIE HA CAMOCTOSITEIbHOE H3YUCHHE:
Kpucrannnueckue pemerk METaljioB.
PeanbHOE cTpOCHUE METAIIOB.
@da3oBbl€ IPEBPAILICHHS B CIIABaX.
Crpoenue craBoB.

JuarpaMMbl COCTOSIHUS CILIABOB.
CBolicTBa METAJIOB.

[ToBepxHOCTHAs 3aKaJiKa CTAJIH.
CHeI_[I/IaJ'II)HI)Ie CTaJIn U CIIJIaBBbI.
[Tonumepsl, MIaCTMACCHI.

PeSI/IHI)I, KOMITO3MIIMOHHBIC MaTCpHUaJibl.
JuanekTpuueckue MmaTepuaibl.

CoNoOA~WNE

R
= o



12.
13.
14.

DU3UKO-XUMUYECKUE OCHOBBI ITOJIy4EHHS CBAPOYHOTO COCIUHECHMUS.
[Taiika MaTepuanos.
ITomy4yenue HEpa3bEMHBIX COEAMHEHUN CcKilenBanueM. [lalika MaTepuaios.

CyIIHOCTh mpoliecca NanKHu.

15.
16.
17.
18.
19.

Knaccudukanus cnoco6oB naitku
W3roropneHue noinyhaOpuKaToB U JeTaNICH.
TenoBblie ABICHUS.

W3HOC pexynuxX HHCTPYMEHTOB.

KagecTBo 00paboTaHHON TOBEPXHOCTH.

5.4. Tembl pedeparos:

CoNok~wWNE

HcTopudeckuii aclieKT pa3BUTHSI MAaTEPUATIOBEICHUS M TEXHOJIOTUN MaTEPHAIIOB.
[TpupoaHbIE HICTOYHUKHN MaTEPHAIIOB.

Bistnue yriepozaa v MOCTOSIHHBIX IIPUMECEN Ha CBOMCTBA CTaJIH.

O6uacTu npUMeHeHus: a30THPOBAHUSI.

3HaueHNe MOBEPXHOCTHOTO HAKJIeTa B MAITMHOCTPOCHUH.

Cmnagsl ¢ 3G hekToM «maMatu GOpMbI».

OO6nacTi MPUMEHEHHS ATFOMUHUEBBIX CILIABOB.

O6acTi UCTIOIB30BAHUS KEPAMUYECKUX MAaTEPHAIIOB.

OCHOBHBIE METO/IBI TTOJTYYCHUST 3aTOTOBOK U JICTAJICH.

10 H3roroBieHue pe3nHOBBIX JAeTanei u noinyhadprKaToB.

6. MOoHI OLEHOYHBLIX CPeACTB /Js1 TPOBEIEHUS TPOMEKYTOUHON aTTecTaluuu
00y4YaKOIIUXCS MO TUCHHILINHE
6.1 IlepeyeHb KOMIETEHUHMH W OIEHOYHbIE CPeACTBA HHIAUKATOPA IOCTHKEHMS

KOMIIeTeH M
Koo Ilepedens ruIaHUpPyEeMBbIX HanmenoBanue
NHaukaTop OCTHIKEHUS
Komne- PE3yIbTaTOB O6y‘IeHI/I${ 110 OLICHOYHOI'O
KOMIIETCHIIUU
menyuu JIUCLUAIUINHE cpencTBa
3HamMb: Tect
- CTPOEHUE U CBOMCTBA MaTEPUAJIOB, DK3aMeHaIMOHHBII
CYIIHOCTb HBHCHHﬁ, MMPOUCXOAAIINX B ouier
N -1nk-1 Onpenenser MaTepuanax B yCIOBHUAX KCILTYATa[H
pecypchl, HEOOXOIUMBIE IS | M3aemmi;
BHEJIPEHUs pa3padOTaHHBIX ymemp:
MEp IO NOBBIIICHUIO - noaOupaTh HeOOXOIUMBIH MaTeprai
InK-1 s dexTrBHOCTH IS M3TOTOBJIEHNUS IETATIEH MAILKH,
SKCILTyaTaLUu Ha3HAYaTh BUJ 00paOOTKH IS
HOJTy4eHHs TPeOyeMbIX
KOHCTPYKIHOHHBIX 9KCILTYyaTA[IOHHBIX CBOMCTB JieTalel;
Marepuanax
énademsy:
- METOAMKOH BBIOOPA KOHCTPYKIIMOHHBIX
MAaTEpHANIOB ISl H3TOTOBJICHUSI
9JICMCHTOB MAalllMH U MCXaHHU3MOB




6.2. HIkaan! oneHNBaHUSA

[aTudajanbHas MIKAJa OLEHUBAHUS YCTHOIO IK3aMeHa

Orenka Omnucanue
JemoHcTpanmsi TIIyOOKOTO 3HAHHUS MPOTPAMMHOTO Marepuaia, CBOOOIHOTO
5 BJIAJICHUS CIICHIMAJIBHONM TEPMUHOJOTHMEH, TPAMOTHOTO PEYEBOI0 M3JIOKEHUS
MaTepI/IaJIa, I[CMOHCTpaLII/II/I MBIIIJICHHUA, OTBETA Ha BCC JOIIOJTHUTCIIBHBIC BOHpOCBI,
C IIPUBEICHUEM MTPUMEPOB.
JleMoHCTpanusi TIyOOKOTO 3HaHWsA MaTepualia, BJIAJICHUS  CIEIUaTbHON
4 TepMHHOHOFHeﬁ, HO C HGKOTOpBIMI/I HCTOYHOCTAMU HpI/I OTBCTC, HGHOHHOfI
JICMOHCTpPALIMM  MBIIUICHUS, TMpU 3aTPyJIHECHUM B OTBETE Ha OJUH U3
JIONTOJTHUTEIbHBIX BOITPOCOB.
JleMOHCTpanusi TOBEPXHOCTHOTO OTBETa, HEYMEHHWE BIIAJIETh CIEIUAIbLHON
3 TepMHHOHOFHeﬁ, MBIIIJICHUEM, Sany,Z[HI/ITCJILHBIe OTBE€TBI HaA JOOIIOJIHUTCIIbHBIC
BOIIPOCHI.
I[CMOHCTpaIII/Iﬂ OTCYTCTBI/UI 3HaHUA, HeyMeHI/IFI BJIIaACTH CHGHI/I&HBHOﬁ
2 TEPMUHOJIOTUEH, MBIIUIEHUEM, MPU OTCYTCTBUM OTBETOB Ha JIONOJIHUTEIbHBIE
BOITPOCHI.
IIkana oneHNBaHNSI TECTUPOBAHUS HA IK3AMEHE
% BBINOJIHEHHUS 3aJaHUAS Bana o 5-0aabHOU cucTeMe
86 — 100 5
71 -85 4
50-70 3
MmeHee 50 2

6.3. TunoBble KOHTPOJILHBIE 32/1aHUS WJIM HHbIE MATEPHAJIbI:
VYka3aHbl B IPWIOKEHUU 1.

7. IlepevyeHb OCHOBHOI M 10NOJIHUTEIbHON Yu4eOHOM JTUTepaTypbl, HeOOX0AMMOM 115
OCBOCHHS JMCIUILIHHBI
a) OCHOBHasl TUTepaTypa

1. Connues FO.I1. MarepuanoBenenue [DnekTpoHHbIH pecypc] : yueOHuK 11 By30B / FO.I1.
Comnnrnes, E.W. [psxuH. - DnekTpoH. TekcToBbie Aanuble. - CI16. : XUMU3 AT, 2017. - 783 c.
- 978-5-93808-294-6. - Pexxum nocryna: http://www.iprbookshop.ru/67345.html.

2. Comane  IO.JI. MarepuanoBeneHue CHENUaIbHBIX  OTpaciel  MaIlIMHOCTPOCHHS
[OnexTpoHHbIii pecypc]: yuebHoe mocobue / FO.II. ComuueB, B.JO. Ilupaiinen, C.A.
BomorkxannHa. - DnekTpoH. TekcToBble nanHbie. - CI16. : XUMU3AT, 2016. - 784 c. - 978-5-
93808-276-2. - Pexxum nocrymna: http://www.iprbookshop.ru/49796.html.

3. ComurneB FO.I1. TexHOJOTHS KOHCTPYKIIMOHHBIX MAaTEPHAIIOB [DIIEKTPOHHBIN pecypc] :
yuebnuk i By30B / FO.I1. Connues, b.C. Epmakos, B.1O. IIupaiineH. - DneKTpoH. TEKCTOBbIE
nanaele. - CII6. : XUMU3IAT, 2017. - 504 c. - 978-5-93808-298-4. - Pexum pocryma:
http://www.iprbookshop.ru/67356.html.

4. MatitakoB A.JI. TexHOIOTHUS KOHCTPYKIIMOHHBIX MaTEPHAIOB [DIIEKTPOHHBIN pecypc]:
nabopatopHblii npaktukym / A.JL. Maiirakos, JI.H. bepssesa, H.T. BerpoBa. - DnekTpoH.



TeKcToBbIe JaHHbIe. - Kemeposo: KTUIIIL, 2015. - 160 c. - 978-5-89289-566-8. - Pexum nocrymna:
http://www.iprbookshop.ru/14396.html.

0) oTONHUTENbHAS IUTEPATypa

1. KyckoB B.H., Ilaynbc B.}O., Cmonun H.M. PeMOHT TE€XHOJIOTHMYECKOTO
0o0opyaoBaHus TepepadaThIBAIOIINX NMPOU3BOACTB. YueOHoe mocodue. - Tromens: Bektop Byk,
2013. - 160 c. 50 3k3.

2. MarepuanoBeneHue [DIeKTpOHHBIA pecypc] : madopaTopHblid mpaktukyMm / B.E.
I'opauenko [u ap.]. - DnekTpoH. TekctoBblie qanHbie. - CII6. : CIITACY, ObC ACB, 2016. - 112
C. - 978-5-9227-0653-7. - Pexxum nocryna: http://www.iprbookshop.ru/74335.html.

3. TexHomoTHsT KOHCTPYKIIMOHHBIX MAaTepUajoB [DIEKTPOHHBIA pecypc]: ydueOHoe
nocobue ans By30B / A.I'. AnekceeB [u ap.]. - DnekTpoH. TekcToBblie manble. - CIIO. :
[Tomurexnuka, 2016. - 599 c¢. - 978-5-7325-1094-2. - Pexum  jgocryna:
http://www.iprbookshop.ru/59723.html.

4, Jlaxtun FO.M., JleontheBa B.I1. MarepuanoBenenue. - M.: MamimHOCTpOEHHE,
1990. -528 c.

5. KopotkoB B.A. CBapka crienuanbHbIX CTaJIEH U CIUIABOB [ DJIEKTPOHHBIN pecypc]:
yaeOHo-MeTommdeckoe mocobue / B.A. KopoTkoB. - DIIeKTpOH. TEKCTOBBIC JaHHBIE. - CapaToB:
By3zoBckoe o6pazoBanue, 2013. - 31 c. - 2227-8397. - Pexxum poctymna:
http://www.iprbookshop.ru/20698.html.

8. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHMKANNOHHOM ceTH ""UHTepHeT"

1. bazet 'OCToB ®enepanbHOr0 areHTCTBa IO TEXHUYECKOMY PpEryJIHpPOBAHUIO H
METPOJIOTHH WWW.protect.gost.ru, www.gosthelp.ru;

2. Hayunas snektponnast Oubnuorexka www.elibrary.ru;

3. DnekTpoHHO-OMONIMOTEeYHAs cucTeMa «Jlanb» www.e.lanbook.com;

4. DnexkrponHo-6ubnnoreunas cuctema «[PR-books» www.iprbookshop.ru;

9. Metoauyeckue yKazaHUs 1Jisl 00y4ar0IUXCS 110 OCBOCHUIO JMCIUIITHHBI

11lepdunos M.E. MatepuanoBereHue M TEXHOJOTHS KOHCTPYKIIMOHHBIX MaTepUalioB
[DnexTpoHHbIil pecypc]: kypc nekuuit / MLE. IlepdunoB. - DnekTpoH. TEKCTOBbIE TaHHbBIC. -
HoBocubupck: HI'AY, 2012. - 283 c¢. - 2227-8397. - Pexum pocryma:
http://www.iprbookshop.ru/64731.html.

2berecba H.B. TexHONOTHS KOHCTPYKIIMOHHBIX MATEPHAJIOB [DJICKTPOHHBIH pecypc]| :
meroaunueckue pekomennanuu / H.B. bere6a. - OnexTpoH. TekcroBsle nanusle. - M. : MITABT,
2011. - 64 c. - 2227-8397. - Pexxum noctyna: http://www.iprbookshop.ru/46339.html.

10. Ilepeyens HH(POPMALHOHHBIX TEXHOJIOTHI

1. Onepannonnas cucreMa Windows (JIMLIEH3MOHHO-TIPOTpaMMHOE 00ecIieueHue)
2. INaker mpuxnagueix nporpamm MS Office 2007 (yHUBepcUTETCKas JTUILIEH3US)
3. Google meet (www.meet.google.com)

4. Test DM1OC Moodle (www.Ims-test.gausz.ru)

11. MaTepuanbHO-TeXHHYECKOe o0ecnedeHue AU CHUIIINHbI

Jnsa  ureHua JeKuMid 0O AMCHMIUIMHE — «MarepuanoBeneHue WM TEXHOJOTHS
KOHCTPYKLIMOHHBIX MAaTEpUaJIOB» HCIOJIB3YETCS AyAUTOPHs, OCHALICHHAs MYJIbTUMEIUWHBIM
ob0opynoBanueM. JlabopaTtopHble 3aHATUSA MO qUcHMILIUHE «MarepranoBeieHHe U TEXHOJIOTHUs
KOHCTPYKLIMOHHBIX MaTEPUAJIOB) IPOBOAUTCS B CIIELUATIBHBIX ayIUTOPHUSX, B KOTOPBIX UMEIOTCS:

- IUTaKaThl TT0 MAaTEPHUATIOBEICHUIO U 00pab0OTKE METaJIIOB;

- tBepaomep MET-V [1;

- maxtHast Mmy¢enbHas neus CII0JI-1.1,6/12-M3;

- Metayutorpaduueckuii Mukpockon Ansramu MET 1M;

- TBepaomep TM - 2M;

- tBepaomep TK - 2M;


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

- TOKapHO - BUHTOpe3HbIN cTaHOK CK 625 J1;

- CBEpJIWIIBHBIN cTaHOK Mojaenu 2b 125;

- yHUBepcabHbIN 010K nutanust Sunkko PS-152+;

- TUT€JIbHbIE LIUIILIbI;

- 00pa31bl MaTEpUAJIOB;

- BBICOKOTEMIIEpATypHbIE TUTJIN;

- crenp «llapo- 1 TenIoOn30ISAIMOHHbBIE MaTEPUATIBD.

12. OcobGeHHOCTH OCBOEHHSI TUCHUILIMHBI JJI MHBAJIHU/I0B M JHUIl C OTPAHUYEHHBIMHI
BO3MO’KHOCTSIMH 3/10POBbSI

OOyyenne oOy4arolUUMXcsi C OTPAaHUYEHHBIMU  BO3MOXKHOCTSMH  37I0POBbSl  IPH
HEOOXOJUMOCTH OCYILECTBISIETCS. HAa OCHOBE aJalTHUPOBaHHOW pabouell mporpammsl C
UCIIOJIb30BAaHUEM  CIELHMATIBHBIX METOAOB OOYy4YeHHMs U JUJAKTHYECKUX  MaTepHalioB,
COCTaBJIEHHBIX C YY€TOM OCOOCHHOCTEH NCHUXO(PHU3MUECKOTO pPa3BUTHUSA, WHAMBHUIYATbHBIX
BO3MOXKHOCTEH U COCTOSHUS 3[J0OPOBBS TAKUX 00y4daromuxcs (00y4aroerocs).
B nensix ocBoeHus yueOHOM MpOrpaMMBbl IUCIUILTUHBI MHBATUAMH U JTULAMH C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMU 37I0POBbs 00ECIIeUnBaCTCSI:

* U1 WHBAJIUAOB U JIMI[ C OrPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/I0pPOBbS IO 3PEHMIO:
pa3MelieHre B JOCTYIHBIX i1 O0y4YarolUXCs, SBISIONIMXCS CIENbIMU WM CIaO00BUIAIIUMU,
MecTax U B aJalTUPOBAHHOH (popMe cripaBOYHOI HH(pOpPMAIMK O paCIICAaHUH YUEOHBIX 3aHITHI;
MPUCYTCTBHE aCCUCTEHTa,  OKa3bIBAIOIIEro 00ydarolemMycs HeoOX0IUMYIO MTOMOIIIb;
BBIIYCK aJbTEPHATUBHBIX ()OPMATOB METOAMYECKUX MaTepualioB (KpymnHbId mpudt win
aynuodaiinel), ucmoib3oBaHHe BepcuH caiita s cnabosuasmux ObC IPR BOOKS u
cnenuaibHoro MmoomibHoro npuioxenus [IPR BOOKS WV-Reader (mporpammbl HEBU3yaJIbHOTO
noctyna K uHQOpMAIUK, MpelIHa3HAYeHHOW Uil MOOUIIBHBIX YCTPOMCTB, padOTalolUMX Ha
oneparmonHoit cucreme Android u 10S, koTtopas He TpeOyer crnenuaabHO OOYYEHHOTO
accucteHra, T.K. moau ¢ OB3 mo 3peHuto paboTarOT CO CBOMM YCTPOWCTBOM MPUBBIYHBIM
CI0COOO0M, UCHOJb3YS CHELHAIbHbIE IITAaTHBIE IPOrPaMMBbl JIJIsl HE3PSUUX JIIOJEH, C KOTOPBIMU
IPR BOOKS WV-Reader umeeT noiHy COBMECTUMOCTH);

* U1 UHBAIWAOB U JMI C OrPaHUYEHHBIMU BO3MOXKHOCTSAMHU 3J0pOBbS IO CIYXY:
Ha/IJIeKAIMMU 3BYKOBBIMH CPEJCTBAMU BOCIIPOM3BEICHUE HH(POPMALIUY;

* JUId WHBAIUAOB U JMI] C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSl, HMEIOIINX
HapyLIEeHUs. OMOPHO-JBUTATENIBHOIO alapaTa: BO3MOXKHOCTh OECHpPEeNsATCTBEHHOIO [JOCTyMa
oOydaronuxcs B y4eOHbIE TOMEIIEHUs, TyaJIeTHbIe KOMHATHI U Apyrue momenieHus kapeapsel, a
TaKXke MpeObIBaHUE B YKA3aHHBIX  TOMEIEHUIX.

OO6pa3oBanre 00y4YarOIMIMXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3]I0POBbSI MOJKET OBITh
OpPraHM30BaHO KaK COBMECTHO C JPYTUMHU OOy4YalOIIUMUCS, TaK U B OTAEIbHBIX IPyINIax WU B
OTJIEIbHBIX OPraHU3alusX.
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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
MATEPUAJIOBEJAEHUE U TEXHOJIOT'US KOHCTPYKIIMOHHBIX
MATEPHUAJIOB

1. Bompocsl ajs codece0BaHUA
Pa3nen 1 MarepuanoBenenue
. Kpucrannuueckue pemieTku MeTauioB.
. PeanpHOE cTpOEHME METAILIOB.
. ®a30BbI€ MPEBpALICHUS B CILJIaBaX.
. CTpoeHue CIIJIaBoB.
. lmarpamMmbl COCTOSIHHSI CILJIaBOB.
. CBolicTBa METAJJIOB.
. [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

Onenka «OTAMYHO» - JaH TOJHBIA, Pa3BEPHYTHIM OTBET Ha IIOCTABJIEHHBIM BOIPOC,
MOKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAHUI 00 00BEKTE, 0Ka3aTeIbHO PACKPHITHI OCHOBHbBIE
IIOJIOKEHUS  TEMbl; B OTBETE  IPOCJIEKMUBACTCA  4YETKasg  CTPYKTypa, JIOTHYECKas
MIOCJIEIOBATEIbHOCTh, OTPAXKAIoLasl CYIIHOCTbh PAaCKpPBIBAEMBIX IOHATHH, TEOpPUH, SBICHUMN.
OTBeT MU3JI05KEH JIUTEPATYPHBIM S3BIKOM C UCIOJIb30BaHUEM TEPMUHOB. MOTYT OBITh JOMYILIEHbI
HEJ0YEThl B ONpEAENICHUHU MOHATHH, HCIpaBiIeHHbIE 0aKaIaBpOM CaMOCTOATEIBHO B Ipoliecce
OTBeTA.

Onenka «Xopoiio» - JaH TMOJIHBIM, pa3BepHYTHII OTBET Ha IOCTaBJIEHHBIH BOIPOC,
MIOKa3aHO YMEHHE BBIJCINUTH CYHIECTBEHHBIE M HECYILECTBEHHbIE IPU3HAKHA, IPUYUHHO-
CIIeICTBEHHbIE CBsA3M. OTBET JIOTWYEH, W3JIOKEH JINTEPATYPHBIM SI3BIKOM C HCIOJIb30BAaHUEM
TEPMUHOB. B oOTBeTe nomylieHbsl HE3HAYUTEIbHbIE OIIMOKM, MCIpPABICHHbIE OakalaBpoM c
MOMOMUIBIO IIPETIo1aBaTesl.

Onenka «YIOBIETBOPUTEIBHO» - JaH HEJOCTaTOYHO TIIOJHBIA M HEJOCTaTOYHO
pa3BepHyTHIN 0TBeT. JIoruka v mocnea0BaTeaIbHOCTh U3JI0KEHUS UMEIOT HapylleHus. JlonynieHsl
OIMOKK B PACKPBITUM MOHATUH, yNOTpeOJeHUMH TepMUHOB. bakamaBp He crnocoOeH
CaMOCTOSITENIbHO BBIACINUTh CYIIECTBEHHbIE U HECYUIECTBEHHbIE MPU3HAKKM U MPUYUHHO-
CJIeZICTBEHHBIE CBs3U. bakanaBp MOXXeT KOHKpETH3UpoBaTh OOOOIIECHHBIE 3HAHUS, JOKa3aB Ha
IpUMepax UX OCHOBHBIE TOJIOKEHUS TOJIBKO € MOMOLUIbIO MpenoaaBaTens. PeueBoe odopmiienue
TpeOyeT MonpaBoK, KOPPEKLIUH.



Onenka «He ymoOBIETBOPUTENBLHO» - JaH HEMOJHBIA OTBET, MPEACTaBISIONINI c000it
pa3pO3HEHHbIE 3HAHMS IO TEME BOMpOCa C CYIIECTBEHHBIMHU OIIMOKAMU B ONpPEIEICHUSX.
[TpucyTCTBYIOT (PparMeHTapHOCTh, HEJIOTHYHOCTh H3JIOKCHHs. bakamaBp HE OCO3HAeT CBS3b
MOHATHUM, TEOPUHU, SIBICHUSA C JAPYTUMU OOBEKTaMHM AUCHUIUIMHBL. OTCYTCTBYIOT BBIBOBI,
KOHKpETH3alus M J0Ka3aTeIbHOCTh W3JIOXKEHHsS. Peub HerpamorHas. [[onosHUTENbHBIE H
YTOYHSIOIIME BOMPOCHI MPENoJaBaTelis He MPUBOIAT K KOPPEKIIMU OTBETa OakaiaBpa HE TOJIBKO
Ha [MOCTABJIEHHBIN BOIIPOC, HO U HA APYrUe BONPOCH! AUCUUILIMHBI.

2. Tembl HHAUBHUIYAJBHBIX 3a]aHUH

HNuauBuayanbHble TBOpYECKHe 32/1aHUA (IIPOEKTHI):
IIpe3zentanus Ha Temy «/IcTopuyeckuil acieKT pa3BUTHUSI MAaTEPUATIOBEACHUS U
TEXHOJIOTMU MaTE€pUAIIOBY.
Hoxnan Ha temy «IIpupoaHble HCTOUHUKN MaTEPUATIOB).
Hoxian Ha Temy «BinusiHue yriepo/ia v MOCTOSHHBIX IIPUMECEN HAa CBOMCTBA CTAJIN.
Joxinan Ha TeMy «O0651acTu IpUMEHEHUs! a30TUPOBAHUS.
Dcce Ha TeMy «3HauyeHue MOBEPXHOCTHOTO HAKJIETIa B MAITUHOCTPOCHUM.
[Tpesentanus Ha Temy «CriiaBsl ¢ 93QPEeKToM maMaTu GOpMbD».
Joxian Ha TeMy «O01acTH IPUMEHEHUS ATFOMHUHUEBBIX CILIABOBY.
Joxuan Ha TeMy «O01acTH UCTIOIb30BaHMS KEPAMUYECKUX MAaTEPHATIOBY.
[Ipesentanus Ha TeMy «OCHOBHBIE METOIBI ITOTYUYEHHUS 3aTOTOBOK U JCTaJICH».
10 Buneoponuk Ha Temy «2KaponpouHble CIIaBbD».
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CoNoORWN

Kputepun ouenku:

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

OlleHKa «HE 3a4TEHO» BBICTABIACTCS CTYJEHTY, €CIM OH HE BBIMOJIHUJI HHU OJIHOTO
WHAUBUAYAIBHOTO 3aJaHus (IPOEKTA).

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 MOCIEIHUM ABYM IIUppaM U3 HOMepa
3a4€THOU KHMKKH.

BapuanTsl 3a1aHuil 1JIs KOHTPOJIbHON padoThl

Tlocnenusis yudpa 3a4eTHON KHIKKH
0 1 2 3 4 5 6 7 8 9
0 1,101, 32,122, 2,102, 33,123, 3,103, 34, 124, 4,104, 35, 125, 5, 105, 36, 6, 106, 37, 7,107, 38, 8, 108, 38, 9, 109, 39, 10,110, 40, 131,
53 54 55 56 126, 57 127,58 128, 59 129, 60 130, 61 62
1 11,111, 41,132, | 12,112,42,133, | 13,113,43,134, | 14,114, 44,135, | 15,115, 45, 16, 116, 46, 17,117, 47, 18, 118, 48, 19, 119, 49, 20, 120, 50, 141,
63 64 65 66 136, 67 137,68 138, 69 139,70 140, 71 72
n‘f 2 21,121,51,142, |22,122,52,143, | 23,123,53, 144, | 24,124,54,145, | 25,125, 55, 26, 126, 56, 27,127,57, 28,128,58, |29,129,60, |30,130,61,151,
(C)c 73 74 75 76 146, 77 147,78 148,79 149, 80 150, 81 82
e 3 31,131, 62,152, | 32,132,63, 153, |33, 133,64, 154, | 34,134,65,1,86 |35, 135,66, 2, |36, 136, 67, 37,137, 68, 38,138,69, |39,139,70, |40,140,71,7,92
H 83 84 85 87 3,88 4,89 5, 90 6,91
A 4 41,141,72,8,93 | 42,142,73,9,94 | 43, 143, 74, 10, 44,144,75, 11, 45, 145, 76, 46, 146, 77, 47,147,778, | 48,148,79, |49, 149,80, 50, 150, 81, 11,
o 95 96 12,97 13,97 14, 98 15, 99 10, 100 101
dp 5 51, 151,82, 12, 52,152, 83, 13, 53, 153, 84, 14, 54, 154, 85, 15, 55, 1,86, 16, |56,2,87,17, |57,3,88,18, |58,4,89 19, |59,5,90,20, |60,6,91,21,111
a 102 103 104 105 106 107 108 109 110
3a4
er 6 61,7,92,22,112 | 62,8,93, 23,113 | 63,9, 94, 24,114 | 64, 10, 95, 25, 65, 11, 96, 66, 12, 97, 67, 13, 98, 68, 14, 99, 69, 15, 100, 70, 1,101, 31,
Ho 115 26, 116 27,117 28,118 29,119 30, 120 121
i 7 71,2,102, 32, 72,3,103, 33, 73,4, 104, 34, 74,5, 105, 35, 75, 6, 106, 76,7,107, 77,8, 108, 78,9, 109, 79,10, 110, |80, 11,111,41,
KH 121 123 124 125 36, 126 37,127 38,128 39, 129 40, 130 131
K 8 81, 12,122, 52, 82, 13,123, 53, 83, 14, 124, 54, 84, 15, 125, 55, 85, 16, 126, 86, 17, 127, 87,18, 128, 88, 19,129, |89,20,130, |90,21,131,61,
ku 142 143 144 145 56, 146 57,147 58, 148 59, 149 60, 150 151
9 91, 22,112, 42, 92, 23,113, 43, 93, 24, 114, 44, 94, 25, 115, 45, 95, 26, 116, 96, 27, 117, 97, 28, 118, 98, 29,119, |99, 30, 120, 100, 31, 121, 51,
132 133 134 135 46, 136 47,137 48,138 49, 139 50, 140 141

ITepeyeHb BONPOCOB VISl BHINOJHEHUSI KOHTPOJIbHON PadoThl
1 Kpucrammueckoe crpoeHre MeTayioB. [IpuBennute cxeMaTHYHO OCHOBHBIE THUITBI
KPUCTAITIMYECKHUX PELIETOK, BCTPEYAIOIIUXCS Y METAJUIOB, U YKAKUTE, KAKUMU ITapaMeTpaMHu
OHH XapaKTEPU3YIOTCSI.




2 HecoBepIleHCTBa CTPOEHHS pealibHBIX KPUCTAJUIOB METAIIOB (BaKaHCHUHU, TUCIIOKAINH) U
UX BJIMSHUE HA MEXAHUYECKHE U TEXHOJIOTHYECKNE CBOWCTBA METAJLIIOB.

3 CymHOCTb SIBIEHUS aHU30TPOIIUU CBOMCTB KPUCTAIUIOB. Vcnoap30BaHNEe aHU30TPOIIHU B
MeTalIax.

4 SIBneHus MpOUCXOIAIINE TIPU XOJIOTHON TUIACTHYECKON AeopMaIiui METaJllIoB U
CIUIaBOB U UX BIMsIHUE Ha cBoMcTBa. CyIIHOCTh Je(OPMALMOHHOTO YIIPOUYHEHHSI METALIOB.

5 IIporneccsl TponucxoasIue Mpy X0JI0JHOH IIacTUYecKoi aedopmanuy.

6 Ponb nuciiokanuii npu miacTuYeckoi aeopMalvy B KpycTaiiax MeTalloB.

7 Ilpouecchl MpOUCXOIAIINE TIPU ropsiueit riacTuueckon aedopmaryn. Kak npu sTom
M3MEHSIOTCSI CBOMCTBA METAJLIA U 33 CYET 4Ero?

8 IlosicHuTe CYIIHOCTD sIBJICHHS Hakjena. Kak mpu Hakierne n3MeHsI0TCs CBOMCTBa
MeTaa u ero ctpykrypa? IlpuBenure npuMepsl HCIIOJIB30BaHUS ATOTO SBICHUS.

9 CynrHocTh sIBIICHUH BO3BpaTa M PeKPUCTAIUIM3AINH, YCIIOBHSI UX NMPOBEJCHUS U BIUSHUE
Ha CTPYKTYpY U CBOMCTBA METAJIOB.

10 [Tosicaute OHATHS: cucTeMa, (a3a, CTPYKTypa KOMIIOHEHT, ciiiaB. [Ipomecchr,
MPOUCXOSAIINE TPU KPUCTAIITU3ALUHU CILIaBOB.

11 CtpoeHre KpUCTAIUIMUECKUX PELIETOK TBEPAOI0 PacTBOpa 3aMELIECHUS U
BHEJ[peHUs B cIutaBax. [IpuBenuTe mpuMepsl CIlIaBOB, 00Pa3yIOLIUX TBEP/bIe PACTBOPHI.

12 OcHOBHBIE 3aKOHOMEPHOCTH Mpollecca KpucTaum3anuu. Binusaue npumeceit u
YCIIOBUH OXJIAXKACHUS HAa IPOLECC KPUCTANIN3AUU MeTaIIoB. OTBET MOSCHUTE CXEMaMHU.

13 N3noxuTe ycnoBus MOyYEHUSI MEJTKO3EPHUCTON M KPYITHO3EPHUCTON CTPYKTYPBI
MIPU KPUCTAITU3ALUN METAIIJIOB.

14 dusznueckrue, XUMHYSCKHE, MEXaHHYCCKHE M TEXHOJIOTHUYCCKHE CBOMCTBA
MeTaJIOB. MeTOIbl U3MEHEHHSI STUX CBOMCTB.

15 OrnpezerieHre MEXaHUYECKOU MTPOYHOCTH METAJUIOB UCIIBITAHUEM Ha PACTSKEHUE.

16 Kpatko onummre 1Ba Hanboee pacpoCTPaHEHHBIX CII0C00a ONpeesIeHuUs
TBEPJIOCTH MAaTEpPHAJIOB.

17 KpaTko mosicHuTe METO/AbI UCCIEAOBAHUS CTPOSHUS CIJIABOB.

18 [IpuBenuTe KPUBYIO OXJIAXKIEHUS JUIsl YUCTOTO Kejle3a U Ha ITOM IPUMepe

MOSICHUTE CYIIHOCTh aJUIOTPOITUYECKUX (TTOJMMOPQHBIX) MPEBPALICHUN METAIIOB U UX
UCIIOJIb30BaHUE.

19 N300pa3ute auarpaMMy COCTOSTHHS CIIAaBOB CHCTEMBI )KEJIe30-IIEMEHTHUT U
MMPOBEANTC aHAJIU3 €€ IO OCHOBHBIM TOYKaM, JIMHUAM, o0JracTsam. I[aﬁTe OIpCACIICHUA
OCHOBHBIM CTPYKTYPHBIM COCTaBIISIOLIMM 3TOW AUArPaAMMBI.

20 N300pasurte quarpaMmy COCTOSTHUS CILUIABOB CHCTEMBI JKEJIe30-IIEMEHTHT,
YKa)XHUTE Ha HeW CTPYKTYpHBIE COCTaBisronre. [IpoBeanTe ee aHaIM3 10 OCHOBHBIM TOYKAM.

21 N300pa3ute quarpaMmy COCTOSIHUS CTUTABOB CHCTEMBI KEI€30-1[EMEHTHUT,
YKa)XHUTE Ha HeW CTPYKTYpHBIE cocTaBistonue. [IpoBeanTe ee aHau3 0 OCHOBHBIM JTHHUSIM.

22 N300pa3ute quarpaMmMy COCTOSIHUS CILIABOB CUCTEMBI Kelle30-IIEMEHTHT.
VYkaxwurte Ha Hell Hanuuue (a3, CYIIeCTBYIOIIUX MTPU PA3IUYHBIX TEMIIEPaTypax, 1aiTe uM
OMpCACIICHNUA U YKAKHUTC 3HAYCHUEC UX OCHOBHBIX MEXaHUYCCKUX CBOICTB.

23 Onummre BIUSHUE YIIIEpoJa U MIOCTOSHHBIX IPUMECEN Ha MEXaHUYECKUE U
TE€XHOJIOTMYECKHUE CBOMCTBA CTaNIH.

24 [TpuBeauTe M MOSICHUTE KIACCU(PHUKAIIMIO U MAPKUPOBKY YIIIEPOAUCTON
KOHCTPYKIMOHHOW ctanu. [Ipumeps! npuMeHeHusl.

25 [TpuBeauTe M MOSICHUTE KIACCU(PHUKALIMIO U MAPKUPOBKY YIIIEPOAUCTON
MHCTPYMEHTAJIBHOU cTanu. [IpruMepsl npruMeHeHus.

26 Yyrynel. OTiiMuue no cTpykType u cBoiictsaM. IIpuBennre MmapkupoBKy
IIPUMEPBI IPUMEHEHHS.

27 BnusiHue nerupyronmx 3J1eMeHTOB (HUKEIb, XpOM, BOJIb(paM, BaHAAUHA, KOOAIbT,

KpEMHUI, MapraHell) Ha CBOMCTBA CTaJH (TOJI0KEHHE KPUTUIECKUX TOUEK U MTPOKATMBAEMOCTb).
28 Knaccugukanus nerupoanHoit crainu. [Ipumepsl mpuMeHeHus..



29 ITosicHuTEe MapKUPOBKY JIETUPOBAHHON KOHCTPYKLIMOHHOU cTanu. IIpumepst
IIPUMCHEHHS.

30 Koppo3uonHocTolikue, HeMarHuTHble cTanu. [Ipumepsl nX npuMeHeHus.

31 JXKaponpounsle, xapocroiikue ctanu. [Ipumeps! UX TpUMEHEHHUS.

32 [TpuBeayTE COBPEMEHHYIO KJIACCH(HUKAIMIO BUJIOB TEPMUIECKON 00pabOTKH.
[TosicHuTe Ha3HAUYEHUE KaXKA0T0 BUAa 00pabOTKH.

33 TexHoorust MoJIHOM 3aKalKu U HU3KOTEMIIEpATypHOIO OTIyCKa BaJja,
M3TOTOBJICHHOTO U3 cTayu 45. [1ogCHUTE CTPYKTYpPY U CBOMCTBA.

34 TexHoI0rHs MPOBEACHNUS ITOJIHOW U U30TEPMUYECKOM 3aKaJIKU JACTAJICH,

W3rOTOBJICHHBIX U3 cTajiM. Kakas mosiydaercs CTpyKTypa U MEXaHHYECKUE CBOMCTBA MOCIIE
KaKI0T0 BUIA 3aKaJIKH?

35 Cy1HOCTh, IPEUMYILECTBA, HEOCTATKU M 00JaCTh IPUMEHEHUS Pa3IMUHbIX
IPOM3BOJICTBEHHBIX CIIOCOOOB 3aKaJIKU CTaJIH.

36 Teopernueckne OCHOBBI OTIIYCKa, €0 Pa3HOBUAHOCTH, HA3HAYCHHE, BIIUSHUE HA
CTPYKTYPY U MEXaHUYECKHE CBOMCTBA 3aKaJICHHOMN CTaJIH.

37 ITponecc a3oTupoBaHus CTalU, 10JIy4aeMble CBOMCTBA, IPUMEHEHUE.

38 [Iporiecc HUTPOLIEMEHTAIIH CTAJIH, TTOJTy4aeMbIe CBOICTBA, TPUMEHEHUE

39 [Iponecc ieMeHTaMK CTAIM, OJy4aeMble CBOMCTBA, IPUMEHEHHE.

40 Kpartko nosicaute Ha3HaueHHE, CYIIIHOCTh TEXHOJIOTHH, IOJTy4aeMble CBOWCTBA U
IPUMEHEHHE TOBEPXHOCTHON 3aKaIKH JieTajeH.

41 IIpuMeHeHne na3epHOro HarpeBa Mpy NOBEPXHOCTHOM 3aKAJIKE CTAJICH.

42 OnuuTe BAMSHUE PAJHALlMOHHOrO 00Iy4YEeHUs Ha CBOMCTBA CTAJIH.

43 [TosicHuTe, KaK BIMSIOT HA YAEIHHOE JEKTPUIECKOE COMPOTUBIICHUE METAIIIOB
YHUCTOTA METallja, IIacTuIecKas aedopmaliys, Temreparypa.

44 [TpoBOTHMKOBBIE MAaTEPUAIBI BRICOKOI MPOBOAMMOCTH IIUPOKO HCIIOIB3yEMbIC B
JJIEKTPOTEXHUKE.

45 SIBieHuE CBEPXITPOBOIMMOCTH U IEPCIEKTHBBI €T0 TPUMEHEHHUS.

46 CBoiicTBa CBEpXIPOBOJAIIUX MAaTEPUAIIOB, UX MAPKUPOBKA, 00JacTh
NPUMEHEHUSI.

47 [TpoBOJHMKOBBIE MAaTEpUAJIbI U CILIABBI C MAJIBIM YAEIbHBIM 3JIEKTPUYECKUM
COIIPOTHBIIEHUEM, IPEIbSBIISIEMbIE K HUM TpeOOBaHMs. YKaXKHUTE HX HCIIOJIH30BAaHHE B
AIIEKTPOTEXHUKE.

48 Menp u ee cBoicTBa. [IpuBeuTe npumMepsl TPUMEHEHUS.

49 CpoiictBa menu. [IpumMepsl ee NMpUMEHEHUS B 3JIEKTPOTEXHUUYECKON
MIPOMBIIIJICHHOCTH.

50 CBoiicTBa CIJIaBOB Ha OCHOBE ME/IM, MX PUMEHEHHUE B AJIEKTPOTEXHUUECKOIN
MIPOMBIIIJICHHOCTH.

51 CriaBbl Ha OCHOBE ME/IM: JIaTyHU. VX Kinaccudukanys u NpuMeHeHue.

52 CnnaBbl Ha OCHOBE Meu: OpoH3bl. VX Kiaccudukaius 1 IpuMEHEHHE UX B
Ka4yecTBe MPOBOJHUKOBOTO MaTepuania.

53 CBoiicTBa, aIOMUHUS, TPUMEPHI €70 IPUMEHEHHUS B DJICKTPOTEXHHUECKON
IPOMBIIIJIEHHOCTH.

54 Knaccudukanus u MmapkupoBka AeOpMUpPYyEMbIX aTFOMUHUEBBIX CIUIABOB,
NPUBEIUTE IPUMEPHI TPUMEHEHHS.

55 [TpuMeHeHre aTFOMUHUEBBIX U CTAJICATFIOMIHHUEBBIX TIPOBOIOB ISl BO3IYIITHBIX
JUHSN 3JIEKTponepeiad.

56 [TpuMeHeHne cTaay B Ka4yecTBE MPOBOJHIUKOBOTO MaTepraa.

57 Cocra, CBOICTBaA U CIIOCOOBI MOTYYEHUSI OUMETAUTMYECKHX MPOBOJIOB, 00JIaCTh
WX IPUMEHECHUSI.

58 [Tpu4yrHbI M3MEHEHHS >JIEKTPOCONPOTHUBIIECHHS Y IPOBOJIHUKOBBIX MaTEpHAIOB

MIpY U3MEHEHUU TEMIIEPATYPHI.
59 [IprMeHeHre CIUIABOB € BBICOKUM AJIEKTPOCOIPOTUBICHUEM.



60 [TpuMeHeHHE NEKTPOTEXHUUECKUX YTOIbHBIX MAaTepHAIIOB.

61 OxapakTepu3yiTe CIUIaBbl BEICOKOTO yI€IbHOTO COMPOTUBIICHUS: KOHCTAHTAaH,
HuxpoM. [IpuBenure npuMepsl UX MPUMEHEHHUS.

62 CocTtaB ¥ CBONCTBA PEOCTATHBIX CILIABOB, UX MAPKUPOBKY.

63 CoctaB M CBOMCTBa CIIJIaBOB BBICOKOI'O RJIEKTPOCOIIPOTUBIICHUS, YKAKHUTE
UX MapKHUPOBKY U IPUMEHEHHUE.

64 [IpuBenuTe mpuUMeEpsl IPUMEHEHHUSI MATEPUAIIOB C OOJIBIIUM YAEIbHBIM
COIPOTUBIIEHUEM U TPEOOBaHUS, IPEIbIBISIEMbIC K HUM.

65 [IpuBenuTe COCTaB M YKaXKUTE, K KaKou rpyrie (110 Ha3HaYeHUI0) OTHOCATCS

CIIaBbl KOHCTAHTAH, MAaHTaHWH, OIUIINTE UX CTPYKTYPY, MEKTPUIECKUE XapaKTEPUCTHKH,
00JacTh IPUMEHEHUS.

66 [TpuBenuTe MapKH >KapOCTOMKUX CILJIABOB, UCIOJIB3YEMBIX B
AIIEKTPOHArPEeBATENbHBIX PUOOPAX. YKaKHUTE UX COCTaB U OCHOBHBIE XapaKTEPUCTUKH.

67 CmnaBsl JU1sl TEpMOIIap: COCTaB, XapaKTEPUCTUKU, IPUMEHEHUE.

68 CxeMbl TEXHOJIOTUYECKHX TPOLIECCOB MOTYUYCHHUS CBEPXUUCTHIX METALIOB.

69 [TomynpoBOIHUKOBBIE MaTepHAJIbI: KapOU KPEMHHUS, apCEHU/] TaJlIns.
[TpuBeauTe IpUMEPHI X TPUMEHEHHS.

70 OcCHOBHbBIE MATHUTHBIE XapaKTEPUCTUKU MeTalIoB. [losicHuTe ux Ha
THECTOTpaMMe HAMarHUYMBaHMUS.

71 Cranu ¥ crjiaBbl IPUMEHSIEMBIE JIJIS1 H3TOTOBJICHUS MTOCTOSHHBIX MarHuToB. Mx
CTPYKTYpa, CBOMCTBA U TEpMHUUECKasi 00paboTKa.

72 [TpuBenuTe KPUBYIO HAMATHUYMBAHMS METAJUIMYECKUX MAaTEPHATIOB U 110 HE
OTMIINTE BaKHEHIIINE MATHUTHBIC XaPaKTEPUCTUKH.

73 Kakumu nmokaszarensiMu OTIMYAI0TCS THCTEPE3UCHBIE KPUBBIE MArHUTOTBEPABIX U
MarHUTOMSTKUX CIUIaBOB?

74 CBoiicTBa, CTPOCHHE MAarHUTOTBEP/IBIX CIUIABOB, UX MapKUpPOBKY. [IpuBenurte
PUMEPBI UX IPUMEHEHHUS.

75 CBolicTBa, CTpOCHHE MATHUTOMSTKUX CIIJIAaBOB, UX MapKUpoBKY. [IpuBeaute
PUMEPBI UX IPUMEHEHHUS.

76 CocTtaB 1 CBOMCTBA JINTHIX MATHUTHBIX CIUIaBOB. [IpuBenuTe mpuMeps! ux
PUMEHEHHSI.

77 CrnaBbl OTHOCSIIIMECS K TPYIIE nepMaiiioeB. X MarHuTHas XapakTepUCTHKA,
00JacTb NPUMEHEHHUSI.

78 CBoiicTBa M COCTaB HEMarHUTHBIX CTaJeH, 001aCTh UX IPUMEHEHUS.

79 CTpyKTypa yriiepoIUCThIX, XPOMHUCTHIX, KOOATBTOBBIX CTAJIEH U CIUIABOB MPHU

IPUMEHEHUU UX B KaUeCTBE MarHUTOTBEP/AbIX MaTepraioB. Kak moayduTs 3Ty cTpyKTypy?
VYKakuTe Mapku 3TUX CTaJIel U CIIaBOB, 00JIaCTh TPUMEHEHUS.

80 [lepeuncnnre MarHUTHBIE XapaKTEPUCTUKH, 10 KOTOPBIM OLICHUBAIOTCS
MarHuTHbIE CBOMCTBA MaTepuanoB. Ha kakue OCHOBHBIE IPYIIIbI AETSATCS MarHUTHBIE
MaTepHalbl U KaKue XapakTepHble 0COOEHHOCTH UMEeT Kaxkaas rpymnmna’?

81 ®epputhl, OCHOBHBIE TpymIbl. O01acTh MPUMEHEHHUS.

82 [Tony4enue, cBoiicTBa U 00J1aCTh MTPUMEHEHHS] MATHUTOTBEP/IBIX MOPOIIKOBBIX
MaTepHalIoB.

83 Cranu ¥ crijiaBbl IPUMEHSEMBIE TS IOCTOSTHHBIX MarHuToB. TpeboBaHus
IpebABIsEMbIE K HUM.

84 [TpuBennTe XapakKTEpUCTUKU MAarHUTHBIX CBOMCTB CIIABOB: OCTaTOUHAs
WHAYKINS, KOOPLUUTUBHAS CHJIa, MAarHUTHAs! IPOHUIIAEMOCTh, X Pa3MEPHOCTH.

85 DneKTpoTeXHUUYECKas CTallb. MapKUpoOBKa, TPUMEPBI IPUMEHEHHUS.

86 [TonsiTvst: MarHUTHAsT UHIYKIIHS, SJ€KTPOMarHuTHasE MHAYKIMS, CAMOUHTYKIIHS,
UHIYKTUBHOCTb, IPUBEAUTE (POPMYIIBI UX OMPEICIICHHS.

87 CnnaBbl, HCHIOJIB3YEMbIE B KAUECTBE MPUIIOS MPH Maiike METaUIOB BHICOKON

MMPpOBOAUMOCTH.



88 MapkupoBKa U IPUMEHEHUE MATKUX MPUIIOEB B 3JIEKTPOTEXHUKE.

89 MapkupoBKa U IPUMEHEHUE TBEPABIX MPHUIIOEB B 3JIEKTPOTEXHHKE.

90 CBoiicTBa U COCTAB KOHTAKTHBIX MAaTEPHAJIOB, IPUMEPBI KX IPUMEHCHUSI.

91 OOmmue cBeeHNs O CTPOSHUH MOJTYIPOBOIHIUKOBBIX MaTepHAJIOB.

92 JlaiiTe XapakTepUCTUKY ITOJIYIIPOBOIHUKAM: F€PMAHUIO U KPEMHHUIO.
O06nacTh X IPUMEHEHHSL.

93 CymHOCTh 3JEKTPOHHOM U ABIPOYHON POBOJUMOCTH, COOCTBEHHOU U

IPUMECHOM MPOBOAUMOCTHU HOJIYIPOBOJHUKOB.

94 CymHOCTb TEXHOJOTHH OUYUCTKH MOJIYIIPOBOHUKOBBIX MaTEPHUATIOB METOI0M TOHHOM
w1aBku. OTBET NOSCHUTE cXeMOM mponecca. Kak creneHb YUCTOTHI MeTalia BIUSET Ha UX
XapaKTEPUCTHKH.

95 Kparko OIUIINTE CYLHOCTh TEXHOJIOTUU BBIPALIMBAHUS MOHOKPHUCTAIIJIOB
HOJTYIIPOBOIHUKOBBIX METAJUIOB U3 paciiaBa. OTBET MOACHUTE CXEMOM Ipolecca.

96 CocraB, cBOMCTBa U 00J1aCTh IPUMEHEHUS] UHBAPHBIX CIIABOB.

97 Onwummre 371eKTpohU3NIecKre IPOLECChl B AUAIEKTPUKAX (TIOJIApH3aIys,
JUBJIEKTPUYECKUE TIOTEPH, IJEKTPOIPOBOAHOCTB).

98 OnmmmTe MexaHNYECKUE U (PU3NIECKO-MEXaHMUECKUE CBOMCTBA IUAIEKTPUKOB.

99 Onummre K1acCUPUKALMIO STIEKTPOU3O0IALMOHHBIX MAaTEPHAIOB [0 HAIPEBOCTOMKOCTH.

100 OnummTte CBOMCTBA M MPUMEHEHHE Ta3000Pa3HBIX TUIICKTPUKOB.

101 Onummre XapakTEepUCTUKU U IIPUMEHEHUE €CTECTBEHHBIX KM IKUX
JUDJIEKTPUKOB.

102 Onumure XapakTepUCTUKU U IPUMEHEHUE NCKYCCTBEHHBIX JKUIKHUX
JRJIEKTPUKOB.

103 Onumute Kiaccu(GUKALUIO CMOJI, KaK OCHOBY M30JISILIUOHHBIX JIAKOB, U UX
IIPUMEHEHUE.

104 Onumute Kiaccu(UKaLuio, CBONCTBA U MPUMEHEHUE U30JILIMOHHBIX JIAKOB.

105 Onwumure Kiaccu(UKaUIo MPOMUTOYHBIX KOMIIAYH/IOB M COCTABOB.

106 Onumute KiIaccu(GUKALUIO U IPUMEHEHHE OyMaru B 3JIEKTPOTEXHHUKE Kak
BOJIOKHHUCTOT'O 3JIEKTPOU3OJISILIMOHHOTO MaTepHara.

107 Onwumute Kiaccu(UKALUIO U IPUMEHEHHE B JIEKTPOTEXHUKE BOJIOKHUCTBIX
TEKCTUJIbHBIX MaTepUAJIOB.

108 Onwumute KiIaccu(GUKALUIO U TPUMEHEHHE B AJIEKTPOTEXHUKE MPONUTAaHHBIX
BOJIOKHHUCTBIX MaTepUaOB.

109 OnummMre NpUMEHEHNE B 3JIEKTPOTEXHUKE TUIEHOYHBIX U30JISILIMOHHBIX
MaTepuasoB.

110 OnummMre NpUMEHEHNE B DJIEKTPOTEXHUKE CIIOMCTHIX IJIACTHKOB.

111 Onumure NpUMEHEHHE B JIEKTPOTEXHUKE KOMOMHUPOBAHHBIX U30JISIIUOHHBIX
MaTepUasoB.

112 Onumure NpUMEHEHHE B JIEKTPOTEXHUKE CIIIO/IIHBIX MaTEPUAIIOB U
3J1aCTOMEPOB.

113 Kakue marepuaibl OTHOCATCSA K HEMETAIIIMYECKUM, UX MPEUMYIIECTBA 110
CpaBHEHMIO C METaJUIaMH U cIiutaBaMu. O61acTh UX MPUMEHEHHUS.

114 Kak Bnusier hopma MakpoMOIeKys HOJTUMEPOB Ha X (PU3UKO-XUMHUECKHE
cBoiicTBa? Buabl XUMHYECKON CBS3H.

115 Krnaccudukanys nommMepHbIX MaTepHaoB: MO MPOUCXO0XKAECHUIO, OTHOIIEHUIO K

HarpeBy, MOJIAPHOCTH.

116 Kakwue mommMepsl Ha3bIBAIOTCS TEPMOIUIACTHYHBIMHU, TEPMOPEAKTUBHBIMHU.
[TpuBeauTe MpUMeEpPHl MPUMEHEHHUS KOHKPETHBIX ITOJIUMEPOB.

117 TemriepaTypHas 3aBHCHMOCTb IPOYHOCTHBIX XapaKTEPUCTHK TEPMOIUTACTHYHBIX
U TEPMOPEAKTUBHBIX ITOJUMEPOB.

118 Knaccudukanus nonmumepos. O61acTh NpUMEHEHUS.



119 B uem cymHocTh cTapenus noaumepoB. KakuMu MeTo1aMu MOKHO «ZI€p>KaTh
MPOLECCHl CTApEHUsI?

120 [TpuBeaute knaccudukanuio miacrMmacc. [IpuBeaure npuMepbl HCIOIB30BAHUS
IUIACTMACC B DJICKTPOTEXHHUKE.

121 Ha3oBure ocHOBHBIE TEPMOPEAKTUBHBIE ITaCTMAcChl. ONUIINTE OCOOEHHOCTH UX
cBoiicTB. [IpuBenuTe npuMepsl NPUMEHEHUS B 2JIEKTPOTEXHHUKE.

122 HazoBurte ocHOBHBIE TEPMOILIACTUYHBIE IIACTMACCHI, UX COCTaB, PA3HOBUHOCTH,
CBOWCTBA U IPUMEPHI IPUMEHEHUS B JIEKTPOTEXHHUKE.

123 HazoBure cBoiicTBa OpraHM4ECKOI0 CTEKIA U CIIOCOOBI YITyUIIEHUs] 3TUX
CBOMCTB.

124 I'a3oHanosHeHHBIE TUIACTMACCHI. VX nony4yeHue, pa3sHOBUIHOCTH, CBOMCTBA U
IPUMEHEHHE B TEXHHKE.

125 Onumure KpaTKO KOMIIO3ULIMOHHBIE MaTepUabl HA OCHOBE aIlOMUHUS,
ynpouHeHHbIe yactuiiamu okcuaa amomuaus (CAIT). O6macte mpuMeHEeHHS.

126 Onumure KpaTKO KOMIIO3ULIMOHHBIE MaTepUallbl C HUKEJIEBON MaTpULIEH,
YIPOYHEHHOM YacTUIaMM JJUOKCUAOB TOpUs WK radHus. O6nacTh NpUMEHEHUS.

127 Apmupyronie MaTepuainbl B KOMIIO3ULMOHHBIX MaTepHuajiax, UX CBOMCTBA.

128 BoslokHHCTBIE KOMITO3MIIMOHHBIE MaTepuaibl C AIIOMHUHUEBOW MaTpPHULIEH.
[Tosyuenue, cBOHCTBA U IPUMEHEHUE.

129 BosiokHHCTBIE KOMIIO3UIIMOHHBIE MaT€PHAJIbl C HUKEIEBOM MaTpULIEH.
[Tosyuenue, cBOHCTBA U IPUMEHEHUE.

130 OBTEKTHYECKHE KOMIIO3UL[MOHHBIE MaTEPHaJIbl HA AJIFOMUHUEBON OCHOBE.
[Tosryuenue, cBOHCTBA U IPUMEHEHHUE.

131 OBTEKTHYECKHE KOMIIO3UL[MOHHBIE MaTEpPHaJIbl HA HUKEJIEBOW OCHOBE.
[Tosryuenue, cBOHCTBA U IPUMEHEHUE.

132 Crexinomactuku. Mx nonydenue, cocras, CBOWCTBA U puMeHeHue. Kak Biauser

BHUJ HAITOJHUTECIA U CBA3YIOLICTO BCUICCTBA HA (1)I/I3I/IKO-M6X3HI/I‘-ICCKI/IG CBOMCTBaA
CTEKJIOIIJIACTUKOB?

133 Knaccugukaims KOMIO3UIIMOHHBIX MaTePHAaIOB ¢ HEMETAIUIMYECKON MaTpHUIIeH
10 BUJY MCIIOJIb3YEMOI'0 HAMTOJHUTENS U MaTPHULIbL.

134 Cnioco0s! yrIaaKy HarmoHUTeNs .CBOMCTBAX KOMIO3UIIMOHHBIX MAaTEPHAIIOB.

135 KapOoBosiokHuThl. VX nmonyuenue, cBOWCTBA U TPUMEHEHHE.

136 BopososnokuuTsl. [lomydenue, cBoiicTBa U TPUMEHEHHE.

137 OpranoBosokHUTHL. X nomyuenue, CBOMCTBA U IPUMEHEHHE.

138 Pesuna. CocraB 1 Ha3HaYeHNE OTAEIbLHBIX KOMIIOHEHTOB.

139 [TpuBeauTe K1accupuKaUO pe3UHBI.

140 B uem cymiHoCcTh ponecca ByJIKaHU3alKN; KaK U3MEHSIOTCSI CBOMCTBA PE3UHBI
1ocje ByJKaHU3auu?

141 HazoBurte 0CHOBHBIE CHHTETHUECKHUE KAYyUyKH, UX COCTaB U 00JaCTh IPUMEHEHUS
PE3UH Ha UX OCHOBE.

142 HazoBure ocHOBHBIE (PU3MKO-MEXaHUYECKHE CBOMCTBA PA3IMYHBIX PE3NHOBBIX
MaTEpUAJIOB U UX IPUMEHEHHUE.

143 B uem cymHOCTh cTapenus pe3nnbl. KakuMu crioco0aMu 3aluiaT pe3nuHy 1
HOBBIE JIETAJIN U3 PE3UHBI OT CTApEHUsA? YKaXUTE IKCIUTYyaTallMOHHYIO CTOMKOCTh PE3HUHBI.

144 Kaxk n3mMeHstoTcs CBOMCTBa pEe3UHBI O] IEUCTBUEM 030HA, TEMIIEPATYPBHI,
panuainuu u Bakyyma?

145 JlaiiTe XapakTEpUCTHUKY JIEKTPOTEXHUYECKUX PE3HH, UX HA3HAYEHUE, TPUMEPHI
IIPUMEHEHHUS.

146 Onumure 3JIeKTpUYECKUe CBOMCTBA KEPAMHUKH, IIPUBETUTE IPUMEPDI
IIPUMEHEHHS.

147 Onummre 31eKTpopU3nYecKre CBONCTBA KOHAEHCATOpHOM kepamuku. Ha kakue

TpyHIibl OHA IOAPA3ACTIACTCA. HpI/IBe,I[I/ITC IpUMEPLI TPUMCHCHU .



148 OnumuTe KepamMuueckue MaTepuaisl: hapdop, crexiiokepamuky. [Ipusenure
pUMeEpH! TIPUMEHEHHSI.

149 Onummre curtamibl (CTEKIOKPUCTAIIIMYECKME MaTepuallbl), HMX IPUMEHEHUE
U MOJIy4€HHUE, COCTaB.

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

151 Kakue BbI 3HaeTe BUbI Oeckuciopoanoit kepamuku? HazoBure nx
Pa3sHOBUJHOCTb, CBOWCTBA U IPUMEHEHHE.

152 Ha3zoBute ocobeHHOCTH cTpoeHHS IpaduTa, €ro BaXKHEHIINe CBOMCTBA U
IPUMEHEHHUE.

153 [TpuBeauTe KIaccupuKaIUIoO KJIeeB, X Ha3HAYCHUE U IPUMEHEHHE.

Onumure KjIen Ha OCHOBE erMHHﬁOpFaHquCKHX COC,I[I/IHGHI/Iﬁ N Ha OCHOBEC 3ITIOKCUJIHBIX
CMOJI, UX TPUMCHCHUC

Kpurepum ouenkn
OLIGHKa «BavYTCHO» BBICTABIACTCA CTYACHTY, CCJIM OH Jajl MMOJHBEIA OTBET Ha BOIIPOCHI
KOHTPOJIbHOM paboThI C IEMOHCTpALMEH BIaJICHUS TEPMUHOIOTHEH 110 TUCIUTUIMHE.

OrneHka «He 3a4TE€HO)» BBICTABIISIETCS CTYACHTY, €CIM 00ydaroluics Aajl TOBEPXHOCTHBIN
OTBET Ha BOINPOCHI KOHTPOJILHOM paboThl ¢ JEMOHCTpalMeld He BiaJeHHs TEPMHHOJIOTHEH IO
JUCLIUIUIMHE; KOHTPOJIbHAsL pabO0Ta BHIIIOJIHEHA HE 10 3a/1aHHOMY BapHaHTY.

4. Bonnpochl K 3K3aMeHy

HaumeHnoBanue KOMIICTCHIIMH BOHpOCBI
IIK-1 1. TeopeTnueckre U TEXHOJIOTHUECKHE OCHOBBI POU3BOACTBA
Crioco0OeH OCyIIeCTBISTh COOp MaTepHalIos.
HCXOJIHBIX MaTEPHAJIOB, 2. Marepwuasbl, NpUMEHsieMbIe B MAIIMHOCTPOCHUH 1
MPUOOPOCTPOCHUM.
HEOOXOMMBIX 11 Pa3paboTKy 3 MapxkupoBka craneit 1 061acTh IPUMEHEHHS.
IJIaHOB MEXaHu3aluu 4 KpHCTaIndecKne pemeTKH METAILIOB.
(aBTOMATH3AIUN) 5 CBOHiCcTBa METAILIOB.
MPOU3BOACTBEHHBIX MpoLieccoB U | 6. CTpyKTypHBIE COCTABIIAIOLINE JKEIE30yTIICPOIUCTHIX CIIABOB.
SKCILTyaTallun 7 Kiaccudukanms, MapkupoBKa cTajiel ¥ YyTyHOB.
CeNbCKOXO3SHCTREHHOM TeXHUKN | © Tepmueckas obpaboTka craneii.
9. XuMHUKO-TepMHUUecKast 00paboTKa CTalH.
10. CrienanbHBIE CTAJIN M CIUIABHIL.
11. L[BeTHBIE METAJIIBI U CILJIABHI.
12. IIpou3BOCTBO HEPA3BEMHBIX COCIUHEHUMN.
13. Turbl 3aKIE€NOYHBIX HIBOB.
14. Bune! 3axienox.
15. Marepuaisl 1St U3TOTOBIICHNUS 3aKIIETIOK.
16. Bo3moxHBIE pa3pynIeHust 3aKIEMTOYHOTO IIIBA.
17. CBapo4HOE MPOU3BOJICTBO.
18. [puHIII PabOTHI CBAPOYHOTO UHBEPTOPA.
19. DH3NKO-XMMHYECKHE OCHOBBI ITOJYYEHHS CBAPOYHOTO
COC/IMHEHUSL.
20. JlocTOMHCTBA M HEJJOCTATKH CBAPHBIX COCINHEHUH.
21. KoHCTpyKTHUBHBIE THITBI CBAPHBIX COSIUHEHUH.
22. KonTpois kauecTBa CBApHOTO IMIBa METATUIOTPAYUIECKUM
METOJIOM.
23. KoHTpomb CKPBITHIX edeKTOB AeTanaeid MarHUTHBIM CIIOCOOOM.
24. KoHTpOJIb CKPBITHIX 1eEKTOB AeTaiel yIbTPa3ByKOBBIM
METOJIOM.
25. Bubponyrosas HariaBka
26. MexaHu3upoBaHHAS HAIDIABKA JIETaJIeH 1O (IrOcOM.
27. Boccranosnenue aeraneil 3J€KTPOKOHTAKTHOM MPUBapKOM
METaJJINYECKOMU JICHTHI.
28. BoccraHoBieHue aeraneii aeKTpOMeXaHUUeCKHM
MOBEPXHOCTHO-IUIACTHYECKUM JIe(POPMHUPOBAHHEM MeTallIa




29. [Taiika MaTepuanoB. THUIBI MASHBIX COCTUHEHHM.

30. JIOCTOMHCTBA M HEJIOCTATKY IasHbIX COCTMHEHHH.

31. Buap! npumnoes.

32. [onmy4yenne Hepa3bEMHBIX COCTMHEHNH CKIICHBAaHUEM.

33. Uzrorosnenne nomyhabpuKaToB U qeTajiei u3
KOMITO3HITHOHHBIX MaTE€PHAJIOB.

34. OU3UKO-TEXHOJIOTHIECKIE OCHOBBI TIOTYICHUS
KOMITO3HITHOHHBIX MaTE€PHAJIOB.

35. W3rotoBneHne U3Aeaui U3 METANIMIECKNX KOMIIO3UITHOHHBIX
MaTepuasoB.

36. OCOOCHHOCTH TIOTYYCHUS IeTaNeil U3 KOMIIO3UITUOHHBIX
MOPOILIKOBBIX MaTepPHajoB.

37. H3rorosnenune nonyhadprukaToB U U3/IENUI N3 3BTEKTHYECKUX
KOMITO3MIIHOHHBIX MaTEPHUAJIOB.

38. N3rorosneHne netaneil 3 MOJIMMEPHBIX KOMITIO3UIIMOHHBIX
MaTepuanos.

39. WzroroBneHne pe3nHOBHIX AeTaneil i moiyhadpuKaToB.
40. 3HadyeHne 00pabOTKN KOHCTPYKIIMOHHBIX MaTEPHAIOB
pe3aHueM.

41. Pe3anne u ero OCHOBHBIE HJIEMEHTEHI.

42, Mertoap! popmMooOpazoBaHKs HOBEPXHOCTEH.

43. Marepuassl Jyist peXyLero HHCTPYMEHTA.

44, Bunbl TokapHbIX pe3LoB.

45. KoucTpykuus csepia.

46. WucrpyMeHTHI 17151 00paboTKH OTBEPCTHH.

47. Bunst ppes.

48. AOpa3vBHBIC MaTEpHATEI.

49. CxeMmsbl TUTH(OBAHUS TIOBEPXHOCTEH.

50. Bt nmndoBatbHEIX CTaHKOB.

51. CxeMBl TOJINPOBAHMS TOBEPXHOCTEH.

52. [TnacTudeckoe MOBEpXHOCTHOE 1e(OPMUPOBAHHUE ACTAICH.
53. Buns! npoxatku metasia.

54. Buzpl mpokaTHBIX CTaHOB.

55. CopraMeHT npoKara.

56. MeTo/1bI TpecCOBaHMUS H3/IEITHIA.

57. Bunel koBKHU.

58. I'opsuast oObeMHas MTaMIIOBKA H3/IETHH.

59. XomonHass 00bEMHAs MITAMIIOBKA W3IEITHI.

60. PaznenurenbHble onepanyuy JMCTOBON IITAMIOBKH.

61. DopMON3MEHSIOMNE ONIEPALMH JINCTOBOH IITaMITOBKH.

IIpumep IK3aMeHALOHHOTO OHJIeTA

CDCI[epaJ'ILHOG ToCyJapCTBEHHOC 6IOI[)I(CTHO€ O6pa30BaTeJ'ILHOG YUPCKACHUC

BbICILIEr0 00pa30BaHUs

«["ocynapcTBeHHBIN arpapHblii yHuBepcuTeT CeBepHOro 3aypabsi»

M HXeHEepHO-TEXHOJIOIMYECKUI UHCTUTYT
Kagenpa Texunueckue cucremsl B AITIK

VYyeOHnas qucuumiuHa «MaTepruaaoBeleHue U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTepHUajIOBy

JUIsl HarlpaBJIeHHs TOATr0TOBKH 35.03.06 «ArponHKeHepus»

[Tpoduns Texnuueckue cuctemMsl B arpodusHece

DK3aMeHaMOHHbIN OmiieT Nel

1. CsaoiicTBa MeTaJIJIOB
2. JIOCTOMHCTBA U HEJOCTATKU CBAPHBIX COCAMHEHUMN.
3. Cxewmsl mn¢oBaHMs TOBEPXHOCTEH.

Cocrami: [Taynsc B.1O. / / « »

3aenyromuii kadenpoii: Ycerunos H.H. / / «

202 T

»

202 T



IIpuMeps!I TeCTOBBIX 3a1aHUI
1. BykBa A B MapkupoOBKe cTajieid 0003Ha4aeT JETUPYIOUTUI AIEMEHT:
a) aJIIOMUHUN
0) azotr
B) KOOaJIbT
r) Maprasei

2. Cranp 20I'JI ucnionib3yeTcs 151 U3rOTOBJICHUSA:
a) 3BE3/104YECK

0)

B) CBEpI

r) 3yons

3. bykga 11l B Havasie MapKH CTaJId yKa3bIBACT:
a) 0COOOBBICOKOKAUECTBEHHAS;

0) MHCTpyMEHTAIbHAS;

B) IIAPUKOTIOIIIHITHUKOBAS;

T') JICTUPOBAHHAS

4. Conepsxanue yriepojaa B crainu 20 (%):
a)20

0)2

B)0,2

r)0,02

5. bykBa b B MapkupoBKe crajeil 0003Ha4aeT JISTHPYIOLIHI AJIEMEHT:
a) AMIOMUHUHN

0) azor

B) HUOOWI

') MapraHert

6. Cranp 9X® ucnonb3yercs 11 N3TOTOBICHUS:
a) 3BE37104YEK

0)

B) CBEpII

I) 3youn

7. bykBa P B Hauayie MapKu CTalld YKa3bIBacT:
a) OpICTpOpeXKyIIas

0) 6op

B) pocop

T) TUTeHHas

8. Conmeprkanue yriepona B ctanu Y7 (%):
a) 70

6)7

B) 0,7

r) 0,07

9. bykBa B B MapkupoBKe cTaseil 0003Ha4aeT JISTUPYIOLUIHHA JJIEMEHT:
a) BoJb(ppam
0) azor



B) KOOANBT
') MapraHert

10. Crans 9XC ucnonb3yercs 111 U3roTOBICHUS:
a) 3BE3/104YECK

0) oceit

B) CBEpI

T') IIKKBOB

ITonHblli mEpeYeHb TECTOBBIX 3aJaHUM IO AUCLUIUIMHE pa3MelleH B baHke BOIpPOCOB Ha
ceppuce yHmBepcuteTckoit Test DMOC TAYC3 wa mmarpopme Google https://Ims-
test.gausz.ru/question/edit.php?courseid=1365

Kpurepum ouenkn

Ecimu sk3amen mpoBoautcs B (opme tectupoBanus B Test DMOC T'AY CesepHoro
3aypaibsi, TO OLICHKA BBICTABIISECTCS CHUCTEMON aBTOMATHYECKHU COIJIACHO IIKAaJIE€ OLICHUBAHUS
TECTUPOBAHUS Ha SK3aMEHE.

Ecnn sx3aMeH poBOUTCS O 9K3aMEHAIIMOHHBIM OmiieraM B (hopMe coOeceI0BaHuUs, TO:

O1eHKa «OTJIMYHOY» BBICTABIIAETCS CTYJIEHTY B cliyyae TTTyOOKOTO 3HAHUS IPOrPaMMHOTO
Marepuaia, CBOOOJHOIO BIJIAJICHUS] CHCIHAIBHOW TEPMHUHOJIOTHEH, TPaMOTHOTO PEYEBOTO
U3JI0’KEHUS MaTepuaa, IeMOHCTPAllMK MBIIUIEHUS, OTBETa Ha BCE IOMOIHUTENIBHBIE BOIIPOCHI, C
MIPUBEJICHUEM ITPUMEPOB.

OreHKa «XOpOIIO0Y BBICTABISETCS CTYAEHTY MpU IIIyOOKOM 3HAHWU MaTepuala, BIaJeHUH
CIICLIMAJIbHOM TEPMHUHOJOTMENH, HO C HEKOTOPHIMU HETOYHOCTSMH IMpPH OTBETE, HEIMOIHOU
JEMOHCTpPAIIMK MBIIIJICHHS, IPH 3aTPYIHEHUU B OTBETE HA OJIUH U3 JOMOJHUTEIBHBIX BOIPOCOB.

OneHKa «yIOBJIETBOPUTEIHHO» BBICTABISETCA CTYIACHTY 3a IIOBEPXHOCTHBIN OTBET,
HEYMEHHUE BIIAJIETh CHEIHAIbHON TEPMHUHOIOTHEN, MBIIUICHUEM, 3aTPyIHUTEIbHBIE OTBETHl Ha
JIOTIOJTHATEIILHBIE BOTIPOCHI.

OneHka «HEYIOBJIETBOPUTEIHLHO» CTAaBUTCS CTYIEHTY 3a OTCYTCTBHE 3HAHUU, HE
BIIAJICIONIEMY TEPMHUHOJIOTHEH MO IUCIUIUIMHE, MBIIUICHUEM, TPH OTCYTCTBHM OTBETOB Ha
JIOTIOJIHUTEIIbHBIE BOMPOCHI 110 TPOTrpamMMe.
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