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IIpu pazpaboTke paboueit mporpaMMbl y4eOHOM TUCITATUIMHBI B OCHOBY ITOJIOKCHBI:

1) ®@I'OC BO mno HampaBieHUIO MOArOTOBKM (cneuuanbHOcTH) 35.03.06 «ArpOMHKEHEpHUs»
YTBEpKIACHHBI MUHUCTEPCTBOM 00pazoBanus u Hayku PD «23» asrycra 2017r., mpukas Ne 813

2) Y4eOHbIi TUIaH OCHOBHOM 00pa30BaTENbHOM MPOrpaMMBI «IIEKTPOOOOPYIOBaHUE H
anektpotexHonoruu AITK» ono6pen Yuensim coBetom @PI'BOY BO I'AY CesepHoro 3aypaibs oT «27»
Mmas 2021 r. ITpotoxoim Ne 11

Pabouas mporpamma yueOHON AUCHMILIMHBI (MOIyJs) of00peHa Ha 3aceqaHuu Kadeapsl TexHuveckue
cuctemsl B AIIK ot «01» utons 2021 r. ITpotokon Ne 9

3aBenyrommii kadeapoit ; H.H. YcTunos

Pabouas mporpamma yueOHON TUCIUTLTAHBI (MOIYJIs) 0100peHa METOINIECKON KOMUCCHEN HHCTUTYTA
ot «08» mrons 2021 r. [Iporokon Ne 7a

IIpencenarens METOINYIECKON KOMUCCHN HHCTATYTA £ '-”5:;_ — O.A. Mensaxosa
PaszpadoTuuk:

Tammanos B.U., mpenogasarens kadenps! Texandeckne cuctemsl B AITK

JIAPeKTOp MHCTUTYTA: = I'.A. lopn



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

Koo [Tepeuens uIaHUPYEMBIX
HNHaukaTop JOCTUKEHUS
Komne- PesynbTarsl ocBOCHUS pe3yIbTaToOB OOYYCHUS 10
KOMIIETEHIINH
menHyuu JUCIUIINHE
3HamMb:
Crocobern - CTPOEHHUE U CBOMCTBA MaTEPUAJIOB,
OCYIIECTBIATH COOP CYILHOCTb SIBJIEHUH, IPOUCXOIALINX
HCXOMHBIX M JI-1nk-1 Onpenensier B MaTepuasax B yCJIOBI\/'If[X
9KCIUTyaTaluu U3AENIni;
MaTepualosB, PECYPCHI, HCO6XO,I[I/IMBIG ymems:
HEOOXOUMBIX IS AJIA BHCIPCHAA - moa6UpaTh HEOOXOAUMbIH
paspa60T1<1/1 IIIITAHOB pa3pa60TaHHbIX MCEDp 110 MaTepuai Il U3rOTOBJICHUS
TIK-1 | Mexanuzanuu MOBBILLICHUIO JieTajei MalluH, Ha3HayaTh BUJL
(aBTOMATH3AIMN) 3G HEKTUBHOCTH °6p§6°TKH JULL IOy HCHIA
1] MBIX SKCILTyaTallMOHHBIX
MIPOU3BOACTBEHHBIX JKCIUTyaTauuu pevye ORCIIYATAlHo
CBOJCTB JieTajeii;
MponeccoB n KOHCTPYKIIMOHHBIX enademn:
SKCILTyaTallun MaTEepUAIOB - METOIHUKOH BBIOOpA
CEJIIbCKOXO03IHUCTBCHHO KOHCTPYKLMOHHBIX MAaTE€pHaJIOB AJIS
W TEXHUKU W3TOTOBJIEHUS 3JEMEHTOB MAllUH U
MEXaHU3MOB

2. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Jannass aucuMiiiHa OTHOCUTCS K biroxy [ dactu, ¢dopMupyeMoil ydacTHUKaMU

00pa3oBaTebHBIX OTHOIICHUH.

Jnis v3ydeHus] TUCHUIUIMHBI HEOOXOAMMBI 3HAHHUS B OO0JIACTU: MamemMamuku, Qu3uxu,

Xumuu.
Mamepuanogedenue u

MEexXHOoJI02UA
HpeIlIHGCTBYIOIHCﬁ III/ICIII/IHJIPIHOﬁ I JUCHUILINH:

KOHCMPYKYUOHHBIX
«Memponoeus,

mamepuailos SABJIACTCA
cmandapmus’auwl u

cepmuqbukauuﬂ», «Texnuueckas MeXaHuKay, «Haoexcnocmo u PEMOHNM MAMUHR ).
JuciumimHa u3ydaeTcsi Ha 2 Kypce B 4 ceMecTpe 1o 09HOl ¢opMe o0ydeHus ¥ Ha 3 Kypce

B 5 ceMecTpe 10 3a09HOM opMe.

3. O0beM AUCHHMILIMHBI U BUbI y4eOHOH padoThl
OO61mas TpyA0eMKOCTh AUCHHUTUINHBI cocTaBisieT 144 yacoB (4 3a4eTHbBIE €IMHUIIBI).

Bun yuebnoi paboTbl dopma 00ydeHus!
OYHasl 3a04Has

AyIMTOpHBIE 3aHATHS (BCEro) 64 18
B mom uucne: - -
JIEKIIMOHHOTO THTIA 32 8
CeMHHaApCKOTO TUTIA 32 10
CamocrosiTesibHasi paboTa (Bcero) 62 108
B mom uucne: - -
ITpopaboTka MaTepuana JeKIHiH, 30 80
MOJITOTOBKA K 3aHATHUSIM
CamocTosTenbHOE U3YYeHUE TEM 8
WNHnnuBuayansHOE 3a1aHNe 14 10
KonTtposnbHbie paboThI - 18
Pedepar 10 -
Bun npomexxyTouHOM arTecTanuu:

9K3aMEH 18 18
O01mas TpyA10eMKOCTh:
4acoB 144 144
3a4YETHBIX €IUHHUIL 4 4




4. Conep:xkanme TUCHUNIMHBI

4.1. Conep:xanue pa3iesioB TUCHUIIMHBI

HaumenoBanue pasnena
JUCLUTIINHBI

Coneprxanue pasuena

2

3

MarepuanoseneHue

BBCI[CHI/Ie. TeOpeTI/I‘{eCKI/IC U  TEXHOJOTHYECKHUE OCHOBBI
IIPOU3BOJACTBA MATCPUATIOB. OcHOBEI MCTAJLUTYPIrui4cCKoro

IIPOU3BO/ICTBA. Marepuaisl, IpUMEHsIeMbIe B
MAIIMHOCTPOCHUH W TpubopocTpoeHnu. Kpucrammmyeckue
pELIEeTKH  METaJIJIOB. PeanpHOE CcTpoeHHE METaUIOB.

Crpoenne cmnaBoB. JluarpaMMbl —COCTOSIHMSL — CIUIABOB.
CsoiictBa  metaimioB.  JKene3oyriepoaucTsie  CILIABBI.
CrpyKTypHbIE COCTaBJISIOLINE KEJEe30yTIIePOIUCTBIX
CIUIaBOB. JlpmarpaMMa COCTOSIHMS CILJIaBOB JKEJIE30-LIEMEHTUT
Fe — FesC. Knaccugukamus, MapkupoBKa CTaJIell U YyTYHOB.
Tepmuueckass o0paborka. IloBepXHOCTHas 3akajaka CTaJH.
XuMHKO-TepMUIeckass 00padoTka cranu. BiusHue yriepona
U OpUMEcell Ha CTPYKTYpy U CBOMCTBa craineil. BiusHue
Jerupyomux aieMeHToB. CrenuanbHble CTald U CILUIABBI.
IIBetHpie MeTamnsl M crulaBbl. Ilommmepsl, macTMaccsl.
Pe3unbl, KOMIO3ULIMOHHBIE MaTepuaibl. [luanekTpuyeckue
Marepuansl.  [IpoBonHMKOBBIE Marepuainbl.  MarHurtHele
Matepuanabl. OCHOBHbIE METOJIbl IOJIYYEHHUS TBEPIBIX TEIl.
OcHoBBI IIOPOILKOBOM METAJTYprUu. Hanbuienune
MatepuaiaoB. Teopus U nOpakTHKa (HOPMOOOPA30OBAHUS
3arotoBok. Kiaccugukaius cnoco0oB Noay4eHus 3aroTOBOK.
[Ipon3BoncTBO 3aroToBok crnocoOom nuThd. [IponsBoacTBo
3aroTOBOK ITUIACTHYECKUM J1e(hOPMHUPOBAHHUEM.

[IpousBoacTBo
HEpa3beMHBIX
COEAVMHEHHI 1
00paboTKa METaIOB
pe3aHueM

[Ipou3BoacTBO  HEpa3beMHBIX coenuHeHHA. (CBapodHOe
npou3BoACTBO. DU3MKO-XMMHUYECKHE OCHOBBI MOJYYEHHS
cBapouHoro coenauHenus. [laiika marepuanos. Ilomyuenue
HEpa3beMHBIX COEIMHEHUH CKienBaHueM. M3roroBieHue
nonyhaOpukatoB W JeTajeil 13  KOMIIO3UIIMOHHBIX
MaTepuanoB. PU3NKO-TEXHOIOTUYECKHE OCHOBBI MOJTYYSHHS
KOMIIO3UIIMOHHBIX MaTepuaioB. M3roToBieHune W3Aenwil u3
METAJUINYECKUX KOMITO3UIITOHHBIX MaTepHaoB.
OcoOEHHOCTH TOJy4YeHUs JeTaledl W3 KOMITO3UIIMOHHBIX
MOPOIIKOBBIX MaTepraoB. M3roronenue nonypadbprukaToB 1
U3JIENUH U3 IBTEKTHUYECKUX KOMITO3HIIMOHHBIX MaTEpPHAJIOB.
WzroroBnenue neraieidl U3 MOJIMMEPHBIX KOMITO3UIIMOHHBIX
MaTepuasioB.  M3rOoTOBIEHWE  pPE3WHOBBIX  JIEeTallel |
nonyhabpukaroB. 3HaueHHEe 00pPaOOTKH KOHCTPYKIIMOHHBIX
MaTepHalioB pe3aHreM. Pe3aHne u ero OCHOBHBIE 3JIEMEHTHI.




4.2. Pazneapl IUCHUIIINHBI U BUABI 3aHATHNA
o4Has popMa 00ydeHUs

Ne HanmenoBanue paznena Jleknmonnoro | CeMUHApCKOTO CP Bcero,
/1 JMCIIUILINHBI THIIA THIIA 4acoB
1 2 3 4 5 6
1. MarepuanoBeneHue 16 16 30 62
[TIpoun3BOACTBO HEPA3BEMHBIX
2. COeTMHEHUH 1 00paboTka 16 16 32 64
METaJJIOB PE3aHUEM
3. DK3ameH - - - 18
Hroro: 32 32 62 144
3aouHas hopma 00ydeHUs
No HaumenoBanue paznena Jleknmonnoro | CeMHUHApCKOTO CP Bcero,
/11 JUCHHUILIMHBI THIIA THIIA JacoB
1 2 3 4 5 6
1. MarepuanoBenenue 2 4 50 56
[Ipon3BocTBO HEPA3BEMHBIX
2. COeTMHEHUH 1 00paboTka 6 6 58 70
METAJIJIOB pPe3aHuEM
3. | Dk3amen
- - - 18
Urtoro: 8 10 108 144
4.3. 3aHATHS CEMUHAPCKOTO THIA
Ne N TpynoeMKocThb
o paszena
n/n pasit Tema (uac)
TUCIUAIIINHEBI
oyHas 3a04Has
1 2 3 4 5
1. 1 H3ydenne MapKUPOBKH CTallel H 00J1aCTh MPUMEHEHHS 2 1
Wzyyenue metona onpeesieHns: TBEPIOCTH CIIOCOO0M
2. 1 bpunenns 2 1
3 1 H3ydenue MeTo 1a OnpeaeeHus TBEPAOCTH CIIOCOO0OM 2 }
) Poksemra
4 1 I/ISy‘IGHI/Ie ArarpamMmbl COCTOSIHHS CIIJIaBOB «Keneso- 2 1
) yIIIepoa»
5 1 W3yyenne criocoboB onpeaeseHnsi MEXaHMYECKUX CBOHCTB 2 )
' METAJLIOB
6. 1 U3ydenue MeTO/Ia MCCIIEI0BAHHSA MAKPOCTPYKTYPHI 2 -
H3yuyenune MeTona uCCIeJOBaHUSI MUKPOCTPYKTYPBI
7. 1 2 -
8 1 N3yuenne cmoco6oB TepMUIeCcKOil 00paboTKH 2 1
) yIIepOAUCTON CTAIN
9 2 KOHCprKL[I/IH 1 FreOMETPUICCKHUC MTAapaMETPhI PEKYIIETO 2 1
) HWHCTPYMEHTA (CBEpIIO).




10 2 KoHcTpyKkuus 1 reoMeTpHUUeCKUe MapaMeTphl PeKyIIEero 2 1
) HHCTpYMEHTa (pe3en).
11 2 Konctpykius 1 reoMeTpudeckue napaMeTpbl pexxyIiero 2 )
' nHCTpyMeHTa ((pe3a).
12. 2 N3yyeHne MeTamopexKyIux CTaHKOB 2 2
13 2 KOHTpOJ’IL Ka4yeCTBa CBApHOI0O IIBa MeTaJ'IJ'IOFpaq)I/I‘IeCKI/IM 2 _
) METOI0M
14 2 KoHTponb CKPHITHIX JIeEeKTOB AeTalel yiabTPpa3ByKOBBIM 2 )
' METOJIOM.
15. 2 CBapka 1 HarUlaBKa B pEMOHTHOM IPOU3BOJICTBE 2 2
16. 2 Bubpoayrosas HaruiaBka 2 -
Uroro: 32 10
4.4. IlpumepHasi TeMAaTHKA KyPCOBBIX IIPOEKTOB (pador)
He npedycmomperno OINOII.
5. Opranu3zanusi CaMOCTOSITEIbHOM PA0OTHI 00Yy4aIONIUXCH M0 TUCHHUILUIUHE
5.1. Tunsl caMoCTOATEIBLHOI PA60THI M €€ KOHTPOJIb
Tun camocTosATeJIbHON PadoThI dopma o0yueHus Texymuit KOHTPOJIb
ouHas 3a04yHas
[IpopaboTka MaTepuana JeKIui
pop p HHH 30 TECTUPOBAHUE
MOATOTOBKA K 3aHATHUSIM
CamocrosiTenbHOE U3yUYEHHE TEM 80 TECTUPOBAHUE
8 WJIN
cobeceloBaHue
WunuBuayanbHoe 3aaHme 14 10 cobeceloBaHue
KonTtposnbHbie paboThl - 18 3anmTa
Pedepar 10 - cobeceroBaHNE
BCET'0 YaCOB: 62 108

5.2. Y4eOHO-MeTOAMYECKHE MaTePHAJIbI JJIsl CAMOCTOATE/ILHOM padoThI:

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

5.3. Tembl, BHIHOCHUMbI€ HA CAMOCTOSITEILHOE U3YUYEeHHUE:
Kpucrannndeckue pemeTku MeTalIoB.
PeanbHOE CTpOEHHE METAILIOB.
®da30BbIe IPEBPALICHYS B CIIIIaBaX.
CtpoeHue Cr1aBoB.
JluarpaMmbl COCTOSIHUS CIJIABOB.
CBolicTBa METAIJIOB.
IToBepxHOCTHAs 3aKaJiKa CTaJIH.
CrneuyanbHble CTaU U CIIJIABBI.
[Tomumepsl, mIacTMaccsl.
Pe3uHbl, KOMITO3UIIMOHHBIE MaTEPHAIIBI.
JusnexkTpudeckre MaTepUalIbl.
OU3NKO-XUMHUYECKNE OCHOBBI MTOJIyYE€HHS CBAPOYHOTO COETUHEHUS.
ITalika MaTepHanos.
14. [Tonmy4yenue HEpa3bEMHBIX COEAMHEHUN CKIlenBaHueM. [laiika MaTepuaios.
CyurHocTs nporecca namuku.
15. Knaccudukanus cnoco6oB naiku
16. N3rorosnenue noiyhadpuKaToB U AeTase.

CoNoOARWNE

e e e
wh o



17.
18.
19.

TermoBbie ABIEHUS.

N3HOC pexxylmux HHCTPYMEHTOB.
KagecTBo 00paboTaHHON TOBEPXHOCTH.

5.4. Tembl pedepatoB:

CoNoOR~WNE

1O N3roToBieHne pe3nHOBBIX JAeTaeH 1 monydadpuKkaToB.

6. @OoHJ OIEHOYHBIX CpeacTe NaJd IPOBCACHUA HpOMe)ICYTO‘lHOﬁ

00y4YaKOIIUXCS 10 TUCHHILINHE
6.1 IlepeyeHb KOMIETEHUMH W OLEHOYHbIE CPeACTBA HHIAUKATOPA OCTHKEHUS

HcTopudeckuii aclieKT pa3BUTHSI MAaTEPUATIOBEICHUS M TEXHOJIOTUN MaTePHAIIOB.
[TpupoaHbIE HCTOYHUKHN MaTEPHAIIOB.

Bimstnue yriepozaa v MOCTOSIHHBIX IIPUMECEN Ha CBOMCTBA CTaJIH.
O6uacTu npUMeHeHus1 a30THPOBAHUSI.

3HaueHNe MOBEPXHOCTHOTO HAKJIeTa B MAITMHOCTPOCHUH.
CmutaBbl ¢ 3G(HEKTOM «T1aMsITH (GOPMBD».

OO6nacTi NPUMEHEHHS ATFOMUHUEBBIX CILIABOB.

O6uacTi UCTIOIB30BAHUS KEPAMUYECKUX MAaTEPHAIIOB.

OCHOBHBIE METO/IbI TTOJTYYEHUSI 3aTOTOBOK U JICTAJICH.

arrecranuu

KOMIIeTeHI M
Koo [lepeuens mIaHUPyEMBIX HaumenoBanue
WuaukaTop TOCTHKEHUS
Komne- Pe3yJIbTaTOB OOYUICHHSI I10 OIICHOYHOTO CPE/ICTBA
KOMITETCHIINH
meHyuu JUCIUILINHE

IIK-1

HU-1nk-1 Onpenenser
pecypchl, HEOOXOIUMBbIE IS
BHEJIPEHUS pa3paboTaHHBIX
MEp 10 TOBBIIICHUIO

3¢ (HEeKTUBHOCTH
IKCILTyaTaI[|H
KOHCTPYKIIMOHHBIX
MaTepuaax

3Hamv:

- CTPOCHHUE U CBOMCTBA
MaTepHaJIOB, CYIIIHOCTh SIBICHUH,
MPOUCXOAIINX B MaTepHaIax B
YCIOBHAX SKCIUTyaTalluu
H3JICIIHIL;

ymembp:
- moaOUpaTh HEOOXOTUMBII
MaTepuan sl U3rOTOBJICHUS
JeTajiel MallliH, Ha3Ha4yaTh BU/I
00paboTKHU AT TOTyYSHHS
TpeOyeMBbIX IKCILTYaTallHOHHBIX
CBOICTB JIeTasei;

e1a0ems.

- METOUKOM BEIOOpa
KOHCTPYKIIMOHHBIX ~ MaTepHaJiOB
IS HM3TOTOBJCHUSA DJIEMEHTOB
MaIllMH 1 MEXaHU3MOB

Tect
DK3aMeHaMOHHBIN OMIIET




6.2. HIkaan! oneHNBaHUSA

[aTudajanbHas MIKAJa OLEHUBAHUS YCTHOIO IK3aMeHa

OueHka Omnucanue

JleMoHCTpanuss TiIyOOKOTO 3HAaHHS NPOTPAMMHOTO Marepuaiga, CBOOOIHOTO
BJIAJICHUs CIELHAIbHON TEpPMUHOJOIMENH, TIPaMOTHOIO PEYEBOI0 H3JI0KEHUS
MaTepuaia, IeMOHCTPAllU MBIIIEHHS], OTBETA Ha BCE JOIIOJIHUTEIbHBIE BOIIPOCHI,
C NPUBEIEHUEM ITPUMEPOB.

I[CMOHCTpaI_[I/IH FHY6OKOFO 3HaHWA  MaTepuraia, BJIaJJCHHUA CHGHH&J’IBHOﬁ
TGpMHHOJIOFHGfI, HO C HCKOTOPBIMU HCTOYHOCTAMH IIpU OTBCTC, HEIIOJIHOM
AEMOHCTpallid  MBIIUICHUA, IIpU 3aTPpyJHCHUMHM B OTBETEC Ha OJHWH U3
JOIMIOJTHUTECIIbHBIX BOITPOCOB.

I[CMOHCTpaI_[I/IH IIOBEPXHOCTHOT'O OTBE€TAa, HCYMCHHE BJIAACTH CHCHHaHBHOﬁ
3 TepMI/IHOJIOFHeﬁ, MBIIIJICHUCM, 3aTPYAHUTCIIBHBIC OTBCTBI HaA JOIMOJIHUTCIILHBIC
BOIIPOCHKI.

JleMoHCcTpauust  OTCYTCTBHSL  3HAHMS, HEYMEHHUS  BIAJEThb  CHELUAIbHON
2 TEPMUHOJIOTHEH, MBILIUIEHUEM, NPU OTCYTCTBUM OTBETOB Ha JIOMOJHUTEIIbHBIE
BOIIPOCBHI.

HIkana oneHNBaHNMS TECTUPOBAHUA HA IK3aMEHE

% BBINOJTHEHUS 32/1aHUS BaJsn no 5-0anbHoOM cucreme
86 — 100 5
71-85 4
50-70 3
MeHee 50 2

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

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

1. Connues FO.I1. Marepuanosenenue [DnekTpoHHbIN pecypc] : yaeOHuk 11st By3oB / FO.IT.
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 CHeNHUaIbHBIX — OTpaciedl MaIIWnHOCTPOCHHS
[OnexTpoHHbIil pecypc]: yuebHoe mocobue / FO.II. ComuueB, B.}O. Ilupaiinen, C.A.
BomorkxannHa. - DnekTpoH. TekcToBble nanHbie. - CI16. : XUMU3AT, 2016. - 784 c. - 978-5-
93808-276-2. - Pexxum nocryna: http://www.iprbookshop.ru/49796.html.

3. ComureB FO.I1. TexHOJIOTHS 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. TexHOMOTHSI KOHCTPYKIIMOHHBIX MaTEPHAIIOB [DJIEKTPOHHBIN 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 nocryna:
http://www.iprbookshop.ru/14396.html.

0) TONOJIHUTEIbHAS JTUTEPATYPa

1. Kyckos B.H., Ilaynsc B.JO., Cmomun H.M. PeMOHT TeXHOJIOIMYECKOIo
o0opyoBaHus nepepadaThIBAIOLIMX MPOU3BOACTB. YueOHoe mocodue. - Tiomenb: Bektop byk,
2013. - 160 c. 50 k3.

2. MarepuanoBenenue [DneKTpOHHBIN pecypc]| : nabopatopHblii mpakTukym / B.E.
[opauenko [u np.]. - DnekTpoH. TekcToBbie qanubIe. - CII6. : CIITACY, ObC ACB, 2016. - 112
C. - 978-5-9227-0653-7. - Pexxum nmoctyna: http:// www.iprbookshop.ru/74335.html.

3. TexHOMOTHSI KOHCTPYKIIMOHHBIX MaTEepPHANIOB [DJIEKTPOHHBINA pecypc]|: ydeOHoe
nocobue mius By3oB / A.I'. AnekceeB [m ap.]. - DiekTpoH. TekcToBble maHHble. - CIIO. :
[Momurexnmka, 2016. - 599 c¢. - 978-5-7325-1094-2. - Pexum jgocryma:
http://www.iprbookshop.ru/59723.html.

4. Jlaxtun FO.M., JleontseBa B.I1. MarepuanoBeaenue. - M.: MammHoctpoenue,
1990. -528 c.

5. KopotkoB B.A. CBapka crienuanbHbIX CTajed U CIUIaBOB [ DJIEKTPOHHBIN pecypc]:
yaeOHo-MeTommdeckoe mocobue / B.A. KopoTkoB. - DIIeKTpOH. TEKCTOBBIC JaHHBIE. - CapaToB:
By3zoBckoe o6paszoBanue, 2013. - 31 ¢. - 2227-8397. - Pexxum poctymna:
http://www.iprbookshop.ru/20698.html.

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

1. ba3sr 'OCTor @enepanbHOr0 areHTCTBa IO TEXHHUYECKOMY PpETYJIMPOBAHUIO U
METPOJIOTHH WWW.protect.gost.ru, www.gosthelp.ru;

2. Hayunas snekTponHast 6ubimorexa Www.elibrary.ru;

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

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

9. MetoauyecKkue yKazaHUs 1Jisl 00y4ar0IUXCS 110 OCBOCHUIO JMCIUIITHHBI

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

2bereba H.B. TexHONOTHS KOHCTPYKIMOHHBIX MaTEpHUAJOB [DJIEKTPOHHBIA 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(POPMALIMOHHBIX TEXHOJIOTHI

1. Onepaunonnas cucremMa Windows (JIMIIEH3MOHHO-ITPOrpaMMHOE 0OecieueHHe)
2. INaker mpuxnagueix nporpamm MS Office 2007 (yHUBepcHUTETCKas JTUILIEH3U)
3. Google meet (www.meet.google.com)

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

11. MaTepuanbHO-TeXHUYeCKoOe o0ecneyeHue AU CUMIIINHBI

Jnga  drenus nexkuumd 1o aucuuimimHe  «MaTrepuanoBeleHHe U TEXHOJIOTHUS
KOHCTPYKIIMOHHBIX MAaTepUajoB» HCIOJIb3YETCS ayAUTOpPUs, OCHAIICHHAas MYJIbTUMEIUWHBIM
obopynoBanueMm. JlabopaTopHble 3aHATHS MO JUcUUIUIMHE «MatepuanoBeeHe U TEeXHOJIOTHS
KOHCTPYKIIMOHHBIX MaTepHaIoB) MIPOBOJAUTCS B CIIEIUATIBHBIX ayIUTOPUSAX, B KOTOPBIX UMEIOTCS:

- TUTAKaThl [0 MaTepUATIOBEICHHIO U 00pabOTKE METAJIIOB,

- tBepaomep MET-V /1;

- maxtHas My¢ensHas neus CIHIOJI-1.1,6/12-M3;

- metayutorpaduyecknii 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 TUTIN;

- ctenn «Ilapo- 1 TemIoN30IALMOHHBIE MAaTEPHAIIBIY.

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 aJalTHUPOBAaHHOW padouell NporpaMMbl c
UCIIOJIb30BAaHUEM  CIELHMATIBHBIX METOAOB OOYy4YeHHMs U JUJAKTHYECKUX  MaTepHalioB,
COCTaBJIEHHBIX C YY€TOM OCOOEHHOCTEH NCHUXO(PHU3MUECKOTO Pa3BUTHUS, WHAWBUAYATbHBIX
BO3MOXKHOCTEH U COCTOSHUS 3[J0OPOBBS TAKUX 00y4daromuxcs (00y4aroerocs).
B nensix ocBoeHus y4eOHOM MPOrpaMMBbl AUCHUTUIMHBI MHBATHIAMH U JIULIAMU C OTPaHHYCHHBIMH
BO3MOXXHOCTSIMU 37I0POBbs 00ECIIeUnBaCTCSI:

* U1 WHBAJIUAOB U JIMI[ C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3[0POBBSI 11O 3PEHHUIO:
pa3MelieHre B JOCTYIHBIX i1 O0y4YarolUXCs, SBISIONIMXCS CIENbIMU WM CIaO00BUIAIIUMU,
MecTax U B aJalTUPOBAHHOH (popmMe cripaBOYHOM HH(GOpMAIHK O PaCIICAHUHU YUEOHBIX 3aHATHIA;
MPUCYTCTBUE ACCUCTEHTa,  OKa3bIBAIOIEro 00yyaromeMycst He0OX0AUMYIO MTOMOIIIb;
BBIIYCK aJbTEPHATUBHBIX ()OPMATOB METOAMYECKUX MaTepualioB (KpymnHbId mpudt win
aynuodaiinel), ucmoib3oBaHHe Bepcuu caifta mns ciaboBumsamux OBC [PR BOOKS wu
cnenuaibHoro MmoomibHoro npuioxenus [IPR BOOKS WV-Reader (mporpammbl HEBU3yaJIbHOTO
noctyna K MHQOpMAaIMH, MpelHa3HaYeHHOW i MOOWJIBHBIX YCTPONCTB, pabOTalomMX Ha
oneparmonHoii cucreme Android u 10S, kxotopas He TpeOyer crenuaibHO OO0YYCHHOTO
accucteHra, T.K. moau ¢ OB3 mo 3peHuto paboTarOT CO CBOMM YCTPOWCTBOM MPUBBIYHBIM
CI0coO0M, MCHOJb3Ys CHELMAIbHBIE ITAaTHbIE IPOrPaMMBbl JUIsl HE3PSIUUX JIFOJIEH, C KOTOPBIMU
IPR BOOKS WV-Reader umeeT noiHy COBMECTUMOCTH);

* U1 UHBAIUAOB U JMIl C OTPAaHUYEHHBIMM BO3MOYKHOCTSMM 3/0pPOBbs IO CIIYXY:
Ha/IJIeKAIMMU 3BYKOBBIMH CPEJCTBAMU BOCIIPOM3BEICHUE HH(POPMALIUY;

* JUId WHBAIUAOB U JIMI[ C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbsl, HMMEIOIINUX
HapyLIEeHUs. OMOPHO-JBUTATENIBHOIO alapaTa: BO3MOXKHOCTh OECHpPEeNsATCTBEHHOIO [JOCTyMa
oOyJaronuxcsi B yueOHbIE TOMEIEHHUs, TyaJleTHbIe KOMHAThI U ApYyrue rnomeleHus kadeapsl, a
TaKXke MpeObIBaHUE B YKA3aHHBIX  TOMEIEHUIX.

OO6pa3oBanre 00y4YarOIMIMXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3]I0POBbSI MOJKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOy4YaloOIIMMUCS, TaK U B OTAENbHBIX IPYyIIax WIN 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 MarepuanoBeneHue

1. Kpucrannuuyeckue pemneTku MeTauioB.
. PeanibHOE CTpOEHME METAILIOB.
. ®a30BbIE MTPEBPALLCHUS B CILIABAX.
. CTpoeHue CIIIaBoB.
. AnarpaMMbl COCTOSIHUSI CILIABOB.
. CBoiicTBa METAIIIOB.
. [ToBepxHOCTHAs 3aKalika CTaJu.
. CieripanpHble CTAIH U CILIABEL.
. [lotumepsl, MIACTMACCHI.
10. Pe3uHbI, KOMITO3UITMOHHBIC MaTEPHAIIBI.
11. InsnekTpuueckue MaTepualbl.

O 01O L B W

Pa3nen 2 [Ipon3BoAcTBO HEPA3bEMHBIX COEIMHEHUN 1 00pabOTKa METAJIOB pe3aHueM

12. ®U3NKO-XUMHUYECKHE OCHOBBI MOJTYYSHHSI CBAPOUHOTO COSAMHEHHUS.

13. INaiika maTepuanos.

14. TlonydeHue HEpa3bEMHBIX coelMHeHul ckienBanueM. [laiika matepuanos. CymHOCTb
rporecca Ianku.

15. Knaccudukanus crmoco6oB Mmaku

16. M3rorosiienne noiyGpabpuKaToB U JeTaJICH.

17. TennoBble sIBICHUS.

18. M3HOC pexyIIUX HHCTPYMEHTOB.

19. KauectBo 06paboTaHHOM MOBEPXHOCTH.

Kpurepun ouenkn

Onenka «OTIMYHO» - JaH TOJHBIA, pPa3BEpHYTHIM OTBET Ha IOCTABJIEHHBIM BOMIpOC,
NOKa3aHa COBOKYIHOCTbh OCO3HAaHHBIX 3HAHUH 00 00BEKTE, 10Ka3aTeIbHO PACKPHITHI OCHOBHBIE
IIOJIOKEHUSI  TEMbI; B  OTBETE  MPOCIEKHUBACTCS  4YETKas  CTPYKTypa, JIOTMYecKas
MIOCJIE0BATENBHOCTD, OTPAXKAIOWIAsl CYIIHOCTb PACKPbIBAEMBIX IOHATHI, TEOpUH, SBICHHM.
OTBeT U3NI0KEH JTUTEPATYPHBIM SI3BIKOM C UCIOJIB30BAaHUEM TEPMHHOB. MOTYT OBITh JOMYIIEHbI
HEJI0UeThl B OINpPEJCICHUN MOHATHH, UCIpaBIeHHbIE 0OaKaJaBpOM CaMOCTOSTENILHO B Ipolecce
OTBETA.

Onenka «Xopowmo» - JaH IOJIHBIM, pa3BEpHYTHI OTBET HA IIOCTABIEHHBIM BOIPOC,
MOKa3aHO YMEHHE BBIJCINUTh CYLUIECTBEHHbIE M HECYILECTBEHHbIE MPHU3HAKU, MPUYUHHO-
CIIEICTBEHHBIE CBsA3M. OTBET JIOTWYEH, W3JIOKEH JINTEPATYPHBIM SI3BIKOM C HMCIOJIb30BAaHUEM
TEpMHHOB. B oTBeTe nomylieHbl He3HAuWUTEIbHbIE OLIMOKH, HCIpPABICHHbIE OaKalaBpOM C
MIOMOUIBIO IIPETIOIABATEIS.

Onenka «YIOOBIETBOPUTEIBHO» - JaH HEJOCTaTOYHO TIIONHBIA M HEJOCTATOYHO
pa3BepHYTHIN OTBET. JIOrvKa 1 Mocaea0BaTeNbHOCTD U3JI0KEHUS UMEIOT HapylIeHus. JlonynieHsl
OIMOKW B PACKPBITUM TOHATHH, ymoTpeOiaeHMH TepMHHOB. bakamaBp He crnocoOeH
CaMOCTOSITENIBHO BBIACINUTh CYIIECTBEHHBIE W HECYLIECTBEHHBIE IPU3HAKM W IPUYUHHO-
CIIeICTBEHHbIE CBA3M. bakanaBp MOKeT KOHKpETH3UpOBaTh 000OIIEHHbIE 3HAHUA, JOKa3aB Ha
IpUMepax UX OCHOBHBIE MOJ0XKEHHUS TOJIBKO C MOMOIIIbIO Mpenojasarens. PedeBoe opopmienue
TpeOyeT MOonpaBoK, KOPPEKIIUH.



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 HCTOYHUKN MAaTEPUATIOBY.
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 «CrutaBbl ¢ 3pPexTom maMatu GopMbI».
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».

=

CoNoORWN

Kputepun ouenku:

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

OlleHKa «HE 3a4TEHO» BBICTABIACTCS CTYJEHTY, €CIM OH HE BBIMOJIHUJI HHU OJIHOTO
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 MOCIEIHUM ABYM IIUppaM U3 HOMepa
3a4€THOU KHMKKH.

BapuanTsl 3a1aHuil 1JIs KOHTPOJIbHON padoThl

Tocne/HsAs Udpa 3a4eTHOH 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, 10536, |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,
Tlp 63 64 65 66 136, 67 137, 68 138, 69 139, 70 140, 71 72
em | 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,
oc 73 74 75 76 146, 77 147,78 148, 79 149, 80 150, 81 82
ne [73 | 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
it 83 84 85 87 3,88 4,89 5,90 6,91
a8 (T4 |41,141,72,8,93 | 42,142,73,9,94 | 43,143, 74,10, | 44, 144,75,11, |45, 145,76, |46, 146,77, |47,147,78, |48, 148,79, |49,149,80, |50, 150,81, 11,
1w 95 9 12,97 13,97 14,98 15, 99 10, 100 101
dp [75  [51,151,82,12, |52 152 83,13, |53, 153,84, 14, |54, 154,85 15, |55, 186,16, |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
384 76 |'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,
er 115 26,116 27,117 28,118 29,119 30, 120 121
HO 7T, 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,
" 121 123 124 125 36, 126 37,127 38, 128 39, 129 40, 130 131
KU Tg |81 12,122,52, |82, 13,123,53, |83, 14,124,54, | 84,15 12555 |85, 16,126, |86,17,127, |87, 18,128, |88, 19,129, |89,20,130, |90, 21,131, 61,
K 142 143 144 145 56, 146 57,147 58, 148 59, 149 60, 150 151
M [T9 [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 BHINOJHEHHSI KOHTPOJIbHON PadoThl
1 Kpucrammueckoe crpoeHre MeTayuioB. [IpuBennuTe cxeMaTHYHO OCHOBHBIE TUITBI
KPUCTAITIMYECKHUX PELIETOK, BCTPEYAIOIIUXCS Y METAJUIOB, U YKAKUTE, KAKUMU ITapaMeTpaMHu
OHH XapaKTEPU3YIOTCSI.




2 HecoBepIleHCTBa CTPOEHHS pealibHBIX KPUCTAJUIOB METAIIOB (BaKaHCHUHU, TUCIIOKAINH) U
UX BJIMSHUE HA MEXaHUYECKHUE U TEXHOJIIOTHYECKUE CBOWCTBA METAJIIIOB.

3 CymHOCTb SIBICHUS] aHU30TPOIIMU CBOWCTB KPUCTAIUIOB. Mcronb30BaHNE aHU30TPOIIMH B
MeTalIax.

4 SIBneHus MpOUCXOIAIINE TIPU XOJIOTHON TUIACTHYECKON AeopMaIiui METaJllIoB U
CIUIaBOB U UX BIMsIHUE Ha cBoMcTBa. CyIIHOCTH Je(OPMALIMOHHOTO YIIPOUYHEHHS METALIOB.

5 IIporneccsl TpoucxoasIue Mpy X0JI0JHOH IIacTHYeCKOil nedopmannu.

6 Ponb nuciiokanuii npu miacTuYeckoi aeopMalvy B KpycTaiiax MeTalloB.

7 Ilpouecchl MpOUCXOIAIINE TIPU ropsiueit riacTuueckon aedopmaryn. Kak npu sTom
M3MEHSIOTCS] CBOMCTBA METAJUIA U 3a CYET 4ero?

8 IlosicHuTe CYIIHOCTD sIBJICHHS Hakjena. Kak mpu Hakiiene U3MEHsIOTCS CBOMCTBA
MeTaa u ero ctpykrypa? IlpuBenure npuMepsl HCIIOJIB30BaHUS ATOTO SBICHUS.

9 CynrHocTh sIBIICHUH BO3BpaTa M PeKPUCTAIUIM3AINH, YCIIOBHSI UX NMPOBEJCHUS U BIUSHUE
Ha CTPYKTYpPY U CBOMCTBA METAJJIOB.

10 [TosicauTe OHSTHS: cucTeMa, (pa3a, CTPYKTypa KOMIIOHEHT, ciiiaB. [Ipomecchr,
MPOUCXOSAIINE TPU KPUCTAIITU3ALUHU CILIaBOB.

11 CtpoeHre KpUCTAIUIMUECKUX PELIETOK TBEPAOI0 PacTBOpa 3aMELIECHUS U
BHEJ[peHUs B cIutaBax. [IpuBenuTe mpuMepsl CIIaBOB, 00Pa3yIOIINX TBEP/bIe PACTBOPHI.

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

13 N3noxuTe ycnoBus MOyYEHUSI MEJTKO3EPHUCTON M KPYITHO3EPHUCTON CTPYKTYPBI
MPU KPUCTAITU3AIUU METAJLIOB.

14 dusznyeckre, XUMHYSCKHE, MCEXaHHUYCCKHE 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 MAaTEPUAJIOB.

17 KpaTko mosicHuTe METO/bI 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 COCTOSIHHS CIIZIABOB CHCTEMBI JKEJIe30-IIEMEHTHT U
MMPOBEANTC aHAJIU3 €€ 10 OCHOBHBIM TOYKaM, JIMHUAM, o0JIacTIM. I[aﬁTe OMMpCACICHUA
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 cocTaBistone. [IpoBenTe ee aHaIM3 10 OCHOBHBIM JIMHHSIM.

22 N300pa3ute quarpaMmMy COCTOSIHUS CILIABOB CUCTEMBI Kelle30-IIEMEHTHT.
VYkaxwurte Ha Hell Hanuuue (a3, CYIIeCTBYIOIIUX MTPH PA3IMYHBIX TEMIIepaTypax, JanTe UM
OMpCACIICHNUA U YKAKHUTC 3HAYCHUEC UX OCHOBHBIX MEXaHUYCCKUX CBOICTB.

23 Onumure BAMSHUE YIIEPOAA U MTOCTOSHHBIX IIPUMECEN Ha MEXaHUYECKHE 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
WHCTPYMEHTAJIBHOMU cTaiu. [IpuMepsl npuMeHeHus.

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

27 BnusiHue nerupyronmx 3J1eMeHToB (HUKETb, XpOM, BOJIb(GpaM, BaHa M, KOOANbT,

KpEMHUI, MapraHell) Ha CBOMCTBA CTaJH (II0JIOKEHHE KPUTHUECKMX TOUEK U IMPOKAJIMBAEMOCTB).
28 Knaccugukanus nerupoanHoit crainu. [Ipumepsl mpuMeHeHus..



29 ITosicHuTEe MapKUPOBKY JIETUPOBAHHON KOHCTPYKLIMOHHOU cTanu. IIpumepst
IIPUMCHEHHS.

30 Koppo3uonHocToiikue, HeMarHuTHbIE cTainu. [IpuMeps! HX TpUMEHEHus!.

31 JXKaponpounsle, xxapocToiikue cranu. [Ipumepsl uX NpUMEHEHHUS.

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

33 TexHONOoTHs MOTHON 3aKaIKH U HU3KOTEMIIEpaTypHOTO OTIyCKa Baa,
M3TOTOBJICHHOTO U3 cTayu 45. [1ogCHUTE CTPYKTYpPY U CBOMCTBA.

34 TexHOoI0THs MPOBEAEHUS ITOJIHON U U30TEPMUYECKON 3aKaJIKU JACTAIICH,

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

35 Cy1HOCTh, IPEUMYILECTBA, HEOCTATKU M 00JaCTh IPUMEHEHUS Pa3IMUHbIX
NPOM3BOJICTBEHHBIX CIIOCOOOB 3aKaJIKU CTAJIH.

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

37 ITponecc a3oTupoBaHMs CTalU, IOJIy4aeMble CBOMCTBA, IPUMEHEHHUE.

38 [Iporiecc HUTPOLIEMEHTAIIH CTAJIH, TTOJTy4aeMbIe CBOICTBA, TPUMEHEHUE

39 [Iponecc ieMeHTalMK CTAJIM, OJy4aeMble CBOMCTBA, IPUMEHEHHE.

40 Kpartko nosicaute Ha3HaueHHE, CYIIIHOCTh TEXHOJIOTHH, IOJTy4aeMble CBOWCTBA U
IPUMEHEHHE TOBEPXHOCTHOMN 3aKalIKH JeTaleH.

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 METallIa, IIacTuIecKas aedopmalius, 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 MaTEpUAIIbI U CIUIABBI C MAJIBIM YEIbHBIM 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 3JIEKTPOTEXHUYECKON
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 MaTepuaia.

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
JMHAN 3JIEKTponepeaad.

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 IIprMeHeHne CIUIaBOB ¢ BBICOKUM 3JIEKTPOCOIPOTUBICHUEM.



60 [TpuMeHeHHE NEKTPOTEXHUUECKUX YTOIbHBIX MAaTepHAIIOB.

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

62 CocTtaB 1 cBOMCTBA PEOCTATHBIX CILJIABOB, 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 YKaXKHUTE, K KaKOW rpynie (1o Ha3HaYEHUI0) OTHOCSTCS

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

66 [TpuBenuTe MapKH >KapOCTOMKUX CILJIABOB, UCIOJIB3YEMBIX B
AIIEKTPOHArPEeBATENIBHBIX MPUOOPaX. YKaKHUTE UX COCTaB U OCHOBHBIC XapaKTEPUCTHKH.

67 CrmnaBel 1Sl TEpMOIIap: COCTaB, XapaKTEPUCTUKU, TPUMEHEHUE.

68 CxeMbl TEXHOJIOTUYECKHX TPOLIECCOB MOTYUYCHHUS CBEPXUUCTHIX METALIOB.

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

70 OcCHOBHbBIE MATHUTHBIE XapaKTEPUCTHKU MeTallIoB. [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 MAarHUTHBIC XaPaKTEPUCTUKH.

73 Kakumu nmokaszarensiMu OTIMYAI0TCS THCTEPE3UCHBIE KPUBBIE MArHUTOTBEPABIX U
MarHUTOMSTKUX CIUIaBOB?

74 CBoiicTBa, CTPOCHHE MAarHUTOTBEP/IbIX CIUIABOB, UX MapKUPOBKY. [IpuBenure
PUMEPBI UX IPUMEHEHHUS.

75 CBolicTBa, CTPOCHHE MAarHUTOMSTKUX CILJIaBOB, 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, 00IaCTh UX IPUMEHEHHUS.

79 CTpyKTypa yriiepoIUCThIX, XPOMHUCTHIX, KOOATBTOBBIX CTAJIEH U CIUIABOB MPHU

IPUMEHEHUU UX B Ka4eCTBE MarHUTOTBEP/AbIX MaTepuaaoB. Kak moayduTs 3Ty cTpyKTypy?
VYKakuTe Mapku 3TUX CTaJIel U CIIaBOB, 00JIaCTh TPUMEHEHUS.

80 [lepeuncnnre MarHUTHBIE XapaKTEPUCTUKHU, TI0 KOTOPBIM OLICHUBAKOTCS
MarHuTHbIE CBOMCTBA MaTepuanoB. Ha kakue OCHOBHBIE IPYIIIbI AETSATCS MarHUTHBIE
MaTepHalbl U KaKue XapakTepHble 0COOEHHOCTH MMEeT Kaxkaas rpymmna’?

81 ®epputhl, OCHOBHBIE TpymIbl. O01acTh MPUMEHEHHUS.

82 [Tony4enue, cBoiicTBa U 00J1aCTh MPUMEHEHUSI MArHUTOTBEP/IBIX OPOIIKOBBIX
MaTepHalIoB.

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

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

85 DneKTpoTeXHUUYECKas CTallb. MapKUpoBKa, IpUMEPbl IPUMEHEHUS.

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 OnwumuTe Kiaccu(UKAUIO TPOMUTOYHBIX 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 Kiaccu(GUKALUIO U IPUMEHEHHE B JIEKTPOTEXHUKE MMPOMUTAHHBIX
BOJIOKHHUCTBIX MaTepUaOB.

109 OnummMre NpUMEHEHNE B 3JIEKTPOTEXHUKE TUIEHOYHBIX U30JISILIMOHHBIX
MaTepuasoB.

110 OnummMre NpUMEHEHNE B DJIEKTPOTEXHUKE CIIOMCTHIX IJIACTHKOB.

111 Onumure NpUMEHEHNE B 3JIEKTPOTEXHUKE KOMOMHUPOBAHHBIX U30JISIIMOHHBIX
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 MakpoMOJIeKyJ HOJTUMEPOB Ha UX (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 IIACTMACCHL, UX COCTaB, PAa3HOBUAHOCTH,
CBOWCTBA U IPUMEPHI IPUMEHEHUS B JIEKTPOTEXHHUKE.

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

124 I"azoHanosiHeHHBIE TUIacTMAcChl. VX moydeHne, pa3HOBUIHOCTH, 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 HUKEJIEBOM MaTpuULeH,
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, cBOKCTBA U IPUMEHEHUE.

132 Crexinomuactuku. Mx nonmyudenue, coctas, cBolcTBa U npuMeHenue. Kak Bnuser

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 HAIIOJHUTENS U MaTPHULIbL.

134 Cnioco0s! yrIaaKy HarmoHUTeNs .CBOMCTBAX KOMIO3UIIMOHHBIX MAaTEPHAIIOB.

135 KapOoBosiokHuThl. VX nmonyuenue, cBOWCTBA U TPUMEHEHHE.

136 BopososnokuuTsl. [lomydenue, cBoiicTBa U TPUMEHEHHE.

137 OpranoBosokHUTHL. 1X nomyuenue, cBONCTBA U IPUMEHEHUE.

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 CTApEHUA? YKaXKUTE IKCILTYyaTalMOHHYIO CTOMKOCTh PE3UHBI.

144 Kaxk n3mMeHstoTcs cBOMCTBA pe3UHBI O] IEUCTBUEM 030HA, TEMIIEPATYPHI,
panuainuu u Bakyyma?

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

146 Onumure 3JIeKTpUYECKUe CBOMCTBA KEPAMHUKH, IIPUBETUTE IPUMEPDI
IIPUMEHEHHS.

147 Onummre 351eKTpopu3NYeCKue CBOWCTBA KOHACHCATOpHOM 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 MaTepualbl), UX 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 ocobenHoCTH cTpoeHHs rpaduTa, ero BaKHEHIINEe 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 «BayYTCHO» 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 ¢ JeMOHCTpauuel He BiaJeHHs TEpMUHOJIOIHEH Mo
JUCLIUIUIMHE; KOHTPOJIbHAsL pabO0Ta BHIIIOJIHEHA HE 10 3a/1aHHOMY BapHaHTY.

4. Bonnpochl K 3K3aMeHy

HanmeHoBaHME KOMITETEHIIMH Bompockr
IIK-1 1. TeopeTndeckue v TEXHOJIOTHYECKIE OCHOBBI IIPOM3BOJICTBA
Crioco0eH oCyIIecTBISITE COOp MaTepHasIoB.
2. MaTepI/IaJ'ILI, MPUMCHACMBIC B MAIITMHOCTPOCHUHN U

HCXOJHBIX MAaTCpUajoOB,

PUOOPOCTPOCHUH.
HEOOXOAMMBIX /IS pa3paboTKu PHBOpOr’P

3 MapkupoBKa crajieil 1 001acTh IPUMEHEHHS.
IJTaHOB MEXaHU3alluu 4 KpucTaminyeckue pemeTku METaLIoB.
(aBTOMaTH3AINN) 5 CBolicTBa METAIUIOB.
MPOU3BOICTBEHHBIX MPOIIECCOB U | 6. CTpyKTypHBIEC COCTABIISIOIINE JKEIC30YTICPOJUCTHIX CILTABOB.
SKCILTyaTaluu 7 Knaccudukanus, MapkupoBKa cTajieil 1 4yryHOB.
CeNbCKOXO3SHCTREHHOM TeXHUKN | © Tepmueckas obpaboTka craneii.

9. XuMHUKO-TepMHUUecKast 00paboTKa CTalH.

10. CrierranbHble CTAJIN U CIUIABEI.

11. L{BeTHBIE METAILIBI K CILIABEL

12. [Tpon3BoCTBO HEPA3BEMHBIX COCTUHEHHH.

13. Turbl 3aKIE€NOYHBIX HIBOB.

14. Bunel 3akienox.

15. Matepuansl AJi1 U3rOTOBJICHUS 3aKIENOK.

16. Bo3moxkHbIe pa3pyllIeHUs 3aKJIENOYHOrO 1IBA.

17. CBapovHOE MPOU3BOJCTBO.

18. [puHIII PabOTHI CBAPOYHOTO UHBEPTOPA.

19. DH3NKO-XMMHYECKHE OCHOBBI ITOJYYEHHS CBAPOYHOTO
COCIMHEHUSI.

20. JloCTOMHCTBa M HETOCTATKH CBAPHBIX COCTMHEHHH.

21. KOHCTpYKTHBHBIE THITBI CBAPHBIX COSIMHEHUH.

22. KoHTposb KayecTBa CBApHOTO IIBa METAIUIOrpadTuecKUM
METOIOM.

23. KoHTpOJb CKPBITHIX IeEeKTOB AeTalleif MarHUTHBIM CIIOCOOOM.
24. KoHTpOb CKPBITHIX eEeKTOB AeTallel YIbTPa3BYKOBBIM
METOIOM.

25. Bubpoxayrosas HaruiaBka

26. MexaHu3upoBaHHAS HAIDIABKA JeTajel o (GIrocoM.

27. BoccranoBnenue aerasneil 3J1€KTPOKOHTAKTHON MPUBApKOU
METaITMYECKOH JICHTBI.

28. Boccranosnenune aeranei 2JeKTpOMEXaHHIeCKUM

TNMOBCPXHOCTHO-TIJIACTUYCCKUM ﬂe(bOpMHpOBaHI/ICM METajlia




29. [Taiika MaTepuanoB. THUIBI MASHBIX COSTUHEHHH.

30. JIOCTOMHCTBA M HEAOCTATKH TASHBIX COEIMHEHHH.

31. Buas! npuIoes.

32. [Tonmy4yenne Hepa3bEMHBIX COCTUHCHUH CKIICUBAHUEM.

33. Uzrorosnenne nomyhabpuKaToB U qeTajiei u3
KOMITO3HMITHOHHBIX MaTE€PHAJIOB.

34. OU3UKO-TEXHOJIOTHIECKIE OCHOBBI TIOTYICHUS
KOMITO3MIIHOHHBIX MaTEPHUAJIOB.

35. W3roroBneHne U3IeIui U3 METANIMYECKUX KOMIIO3UITHOHHBIX
MaTepuasoB.

36. OCOOCHHOCTH TIOJTYYCHUS ICTANCH U3 KOMITO3UITHOHHBIX
MOPOILIKOBBIX MaTepPHajOB.

37. H3rorosnenune nonyhabprukaToB U U3AEINI U3 IBTEKTHYECKHX
KOMITO3HMITHOHHBIX MaTE€PHAJIOB.

38. N3rorosneHne neraneil 3 MOJIMMEPHBIX KOMITIO3UIIMOHHBIX
MaTepuanos.

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

41. Pe3anue u ero OCHOBHBIE 3JIEMEHTBHI.

42, Mertoas! popmMooOpazoBaHKst MOBEPXHOCTEH.

43. Marepuassl JUisi peXyLero HHCTPYMEHTA.

44, Bunbl TokapHbIX pe3LoB.

45. KoucTpykuus csepia.

46. WucTpymMeHTHI 11 00pabOTKH OTBEPCTHH.

47. Buner ppes.

48. AOpa3vBHBIC MaTEpHATEI.

49. CxeMmsbl TUTH(OBAHUS TIOBEPXHOCTEH.

50. Bt nmngoBatbHEIX CTaHKOB.

51. CxeMBl TOJINPOBAHMS TOBEPXHOCTEH.

52. [TnacTryeckoe NOBEPXHOCTHOE 1ehOPMHUPOBAHUE ICTATICH.
53. Buns! npoxatku metasmia.

54. Buzpl mpokaTHBIX CTaHOB.

55. CopraMeHT npoKara.

56. MeTo/1bI TpecCOBaHMUS H3/IEITHIA.

57. Buabl koBKH.

58. lopsyast 00 peMHas I TAMITOBKA H3/ICITHIA.

59. XomonHass 00bEMHAs MITAMIIOBKA W3IEITHI.

60. PaznenurenbHble onepanyuy JMCTOBOH I TAMIIOBKH.

61. DopMon3MEHSIOMNE ONEPAIMH JIMCTOBOH IITaMITOBKH.

IIpumep 3K3aMeHAIMOHHOTO OUJIeTa
®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTENbHOE YUPEKICHHUE
BBICIIIEr0 00pa30oBaHUs
«l"ocynapcTBeHHbIN arpapHbiii yHuBepcuTeT CeBepHOTo 3aypabsi»
HHXKeHepHO-TeXHOJIOTHYECKUI HHCTUTYT
Kadenpa Texnuueckue cucrtemsl B ATIK
VYyeOnas aucuuminHa «MaTepruaaoBeIeHUE U TEXHOJIOTUSI KOHCTPYKITHOHHBIX MaTEPHUaIOB)
JU1st HanpaByieHust ToaArotoBku 35.03.06 « ArpouHKeHepHs»
[Tpodwie TexHuueckue CUCTEMbI B arpoOu3Hece
DK3aMeHaIMoHHbIN Ommet Nel

1. CsoiicTBa MeTAIJIOB

2. JIoCTOMHCTBA M HEJIOCTATKH CBAPHBIX COCAMHCHH.

3. Cxewsl mudoBaHMs TOBEPXHOCTEH.

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

3aenyromuii kadenpoii: Ycerunor H.H. / [« » 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 craneil 0003Ha4aeT JISTUPYIOLIHA SIeMEHT:
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

Ecnu sk3amen mpoBoautcst B gopme tectupoBanus B Test DMOC I'AY CesepHoro
3aypaibsi, TO OLIEHKA BBICTABIAETCS CHCTEMON aBTOMATHUYECKHM COTJIACHO IIKAJle OLCHHBAHHS
TECTUPOBAHUS HA HK3aMEHE.

Ecnm sx3aMeH mpoBoAUTCS 10 9K3aMEHAMOHHBIM OmiieTaM B hopme codecenoBaHus, TO:

OrneHKa «OTJIMYHO» BBICTABISIETCS CTYACHTY B Cy4ae TITyOOKOTrO 3HAHHS MPOTPaMMHOTO
Marepuana, CBOOOJHOTO BIIAJICHHS CIIEHUAIbHOM TEPMUHOJIOTUEH, T'PaMOTHOTO pPEYEBOTO
U3JI0KEHUSI MaTepHaia, JeMOHCTPALMU MBIIUICHUS, OTBETA HA BCE JIOMOIHUTEILHBIEC BOIIPOCHI, C
IpUBEICHHEM IIPHMEPOB.

OreHKa «XOpOIIO» BBICTABIACTCS CTYICHTY IPU TIIyOOKOM 3HAaHUHM MaTepHaia, BIaJIeHUN
CIeUAIbHON TEPMUHOJIOTHEH, HO C HEKOTOPHIMH HETOYHOCTSIMH IIPH OTBETE, HEMOJIHOM
JIEMOHCTPAIMX MBIIUICHHS, IPY 3aTPYIHEHUH B OTBETE HA OJIMH U3 JIOTIOJIHUTEIHHBIX BOIIPOCOB.

OneHka «yJOBJIETBOPUTENILHO» BBICTABISIETCA CTYAEHTY 3a IOBEPXHOCTHBIM OTBET,
HEYMEHHE BJIQJICTh CIEIHATLHON TEPMUHOJOTHEH, MBIIUICHUEM, 3aTPyJHUTEIbHBIE OTBETHI Ha
JIONIOJTHUTEIIbHBIE BOIIPOCHI.

OneHka «HEYIOBIECTBOPUTEIBHO» CTAaBUTCS CTYJICHTY 3a OTCYTCTBHUE 3HaHUH, He
BJIQJICIONIEMY TEPMUHOJIOTUEH IO AMCUMIUIMHE, MBIIUICHHEM, NPH OTCYTCTBHH OTBETOB Ha
JIOTIOJTHUTEIIFHBIE BOIPOCHI 110 TIPOTPaMMe.


https://lms-test.gausz.ru/question/edit.php?courseid=1365
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