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IIpu pazpaboTke paboueit mporpaMMbl y4eOHOM TUCITATUIMHBI B OCHOBY ITOJIOKCHBI:

1) ®@I'OC BO mno HampaBlIeHUIO TOATOTOBKM (cneuuaibHOcTH) TexHochepHas Oe30macHOCTB
YTBEp>KIACHHBIH MUHUCTEPCTBOM HAayKH U BhIciiero oopazosanus PO 25.05.2020r., mpuka3 Ne 680

2) YueOHbI TUIaH OCHOBHOM 00pa3zoBaTtenbHoi nporpammser 20.03.01 TexHochepHas 6€301MacHOCTS,
npoduis [Toxxapras 6ezonacHocTs o100peH YdenbiM coetoM I'BOY BO I'AY Cesepnoro 3aypainbs
ot «01» urons 2022 r. ITpotokon Ne 11

Pabouas mporpamma yueOHOM TUCIUIUTMHBI (MOYIsT) 0J00peHa Ha 3aceAaHnu Kadeapsl
«Texnunueckue cucremsl B AITK» ot «01» urons 2022 r. [Tpotokosn Ne 11

2 7 -
3aBenyronuii kageapoit //f/ H.H. YcTunos

Pabouas mporpamMma y4eOHOI AMCHMIIMHBI (MOAYJNA) OAOOpEeHAa METOAMYECKON KOMHUCCHEH
uHctutyta oT «01» uronst 2022 r. IIpotokon Ne 7
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Pa3patGorumkmn:

Tamnanos B.W., npenonasarens kapeapsl Texunueckux cucrem B AITK
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H.o. nMpexkTOpa MHCTUTYTA: ——  H.H. Ycrunos



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

Koo Ilepedens mIaHUPYEMBIX
Komne- Pe3y'J'ILTaTLI OCBOCHUA I/IHI[I/IKaTOp AOCTHACHHA Pe3ynbTaToB oqueHH;{ o
KOMIIETEeHIIUU
menyuu JUCLUIUINHE
Cnoco0eH y4uThIBaTh 3HamMb:
COBpPEMEHHBIE TEHICHIIMU - CTPOEHHUE U CBOWCTBA MAaTEPUAJIOB,
Pa3BUTHS TEXHUKU U CYILIHOCTb SBJICHUH, IPOUCXOAAIINX
TEXHOJIOTHH B 0071acTH 11 0 B MaTepHuajlax B yCIOBHUIAX
TexHOC(hEepHOI oKL 6npeﬂenﬂeT 9KCIUTyaTalluy U3LEIINi;
6e30MACHOCTI, pecypchl, HEOOXOJUMBIE IS ymems:
BBIYUCIIUTENILHON N MaTepHal s U3TOTOBIEHHS
omes | Mo, | gomeemoetemion | e, s
MHOPMALHOHHEIX u BI>I‘II/ICJ'II/IT€J'I’LHOI7[ fexm/ncn c 0OpaloTII A1 KoMy Heits
TEXHOJIOTUH NPH pelIeHUN TpeOyEeMBIX IKCIITYaTal[HOHHBIX
THUIIOBBIX 33/1a4 B 00J1aCTH dhexruBHOCTLIO CBOMCTB jeTanel;
npogeCCUOHATBHOM ZKCHJ'IyaTaHI/II/I enadems.
NEATENHHOCTH, CBA3HHOM OHCTPYKI[MOHHBIX MaTepHANIOB | _ METOHKON BBiGOpa
C 3aILUTON OKpYXKaroIel KOHCTPYKLIMOHHBIX MaTEpUaloB I
CpCabl 1 obecrnieueHnueM H3roTOBJICHHUA J3JICMCHTOB MAalllMH H
6e301macHOCTH YeloBeKa MEXaHU3MOB

2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl
JlaHHasi AWCUMIUIMHA OTHOCUTCS K brnoky [ dYactu, (GOpMHpPYEeMOH Y4aCTHHKAMH

06p330BaTeJIBHBIX OTHOIIICHUH.

Jns u3ydeHHus AMCUUIUIMHBI HEOOXOIWMBI 3HAHHS B OONACTH: MamemMamuku, Qu3uxu,

XUMUU.

Mamepuanosedenue. Texnonocuss KOHCMPYKYUOHHBIX MAMEPUALO8 SBISETCA TPENIIeCTBYIOMICH
TUCIIUTLTAHON ISl TUCHUILTUH: « Tennogpusuray, «lIpomusonoscaproe sodocuabocenuer, « Memponozus,

CMandapmu3ayus i CepmupuUKayusLy.

JucnunimHa u3ydaeTcs Ha 2 Kypce B 4 cemecTpe 1o 04Hoi ¢opme o0yueHus U Ha 3 Kypce

B 5 ceMecTpe 1o 3a049HO (hopme.

3. O0beM AUCHHMILVIMHBI X BB y4eOHOH padoThl
OO61mas TpyA0eMKOCTh AUCHHUIUINHBI cocTaBisieT 144 yacoB (4 3a4eTHbBIE €IMHUIIBI).

Bun yueOHolt paboThl dopma 00ydeHus
OYHast 3a04Hast

AyanTopHbIe 3aHATHSI (BCEro) 64 18
B mom yucne: - -
JIeKIIMOHHOTO THIIA 32 10
CeMHHApCKOTO THIIA 32 8
CamMocrosiTeJIbHasi pa6oTa (Bcero) 62 108
B mom uucne: - -
ITpopaboTka MaTepuana JeKIHH, 30 80
MOATOTOBKA K 3aHATHSIM
CaMOCTOsATENPHOE N3YUCHUE TEM 8
WNuauBunyansHOe 3a1aHue 14 10
KonTtposabHbie paboTh - 18
Pedepar 10 -
Bua npoMexyTouHON aTTecTalyu:

9K3aMeH 18 18
O01mas TpyA0eMKOCThb:
4acoB 144 144
3a4E€THBIX SJIMHUIL 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 cmiaBoB. JluarpaMMbl COCTOSIHMSI — CIUIABOB.
CsoiictBa  metaimioB.  JKene3oyriepoaucTsie  CIUIABBI.
CrpyKkTypHbIE COCTAaBJISIOLIME 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.
Pe3uHbl, KOMIIO3UIIMOHHBIE MaTepHaibl. JIMJIEKTpUYECKUE
Marepuansl.  [IpoBonHMKOBBIE Marepuainbl.  MarHurtHele
Matepuanabl. OCHOBHbIE METOJIbl IOJIYYEHHUS TBEPIBIX TEIl.
OcHoBBI IIOPOILKOBOU METAJTYprUu. Hanbuienune
MatepuaiaoB. Teopus U nOpakTHKa (HOPMOOOPA30BAHUS
3arotroBok. Kiaccugukaius cnoco0oB oJy4eHns 3ar0TOBOK.
[Ipon3BocTBO 3aroToBOK crocodoM suThs. [IponsBoacTso
3aroTOBOK ITUIACTHYECKUM J1e(hOPMHUPOBAHHUEM.

[IpousBoacTBo
HEpa3beMHBIX
COEAVMHEHHI 1
00paboTKa METaIOB
pe3aHueM

[Ipou3BoacTBO  HEpa3beMHBIX coenuHeHHA. (CBapodHOe
npou3BoACTBO. DU3MKO-XMMHUYECKHE OCHOBBI MOJyYEHUS
cBapouHoro coenauHenus. [laiika marepumanos. Ilomyuenue
HEpa3beMHBIX COEIMHEHUH CKienBaHueM. M3roroBieHue
nonyhaOpukatoB W JeTajeil 13  KOMIIO3UIIMOHHBIX
MaTepuanoB. PU3NKO-TEXHOIOTUYECKHE OCHOBBI MOJTYYSHHS
KOMIIO3UIIMOHHBIX MaTepuaioB. M3roToBieHune wu3enuil us3
METAJUINYECKUX KOMITO3UIITOHHBIX MaTepHaoB.
OcoOEHHOCTH TOJy4YeHUs JeTajedl W3 KOMITO3UIIMOHHBIX
MOPOIIKOBBIX MaTepraoB. M3roronenue nonypadbprukaToB 1
W3JIENMH U3 IBTEKTHUECKUX KOMITO3HIIMOHHBIX MaTEpPHAJIOB.
Wzrorosnenue aeraneid M3 MOIMMEPHBIX KOMITO3UIIMOHHBIX
MaTepuasioB.  M3rOoTOBIEHWE  pPE3WHOBBIX  JIE€Talle W
nonyhabpukaroB. 3HaueHHEe 00pPaOOTKH KOHCTPYKIIMOHHBIX
MaTepHalioB pe3aHreM. Pe3aHne u ero OCHOBHBIE 3JIEMEHTHI.




4.2. Pa3geanl ANCOUILINHLI H BUABI 3aHATHIA
ouHas opmMa 00ydeHUs

Ne HaumenoBanue paszaena Jlexuuonnoro | CemuHapcKoro CP Bcero,
/T JACIUTITUHBI THUNA THUNA 4acoB
1 2 3 4 ) 6
1. MarepuanoBeneHue 16 16 30 62
[Ipon3BOACTBO HEPA3BEMHBIX
2. coeanHeHui u 00paboTKa 16 16 32 64
METAJUIOB PE3aHUEM
3. DK3aMeH - - - 18
Hroro: 32 32 62 144
3aouHas hopma oOydeHUs
No HaumenoBanue paznena JIeK1IMOHHOTO CeMUHapCKOTO CP Bcero,
/11 JIUCIUTIIUHBI THIIA THIIA 4acoB
1 2 3 4 ) 6
1. MarepuanoBeneHue 4 4 48 56
[Ipon3BOaCTBO HEPAZBEMHBIX
2. coeanHeHu u 00paboTKa 6 4 60 70
METAJUIOB PE3aHUEM
3. | Dk3ameH
- - - 18
Hroro: 10 8 108 144
4.3. 3aHsATHA CEMHMHAPCKOI0 THNA
Ne N TpynoeMkocThb
0 1a
n/m pasie Tema (vac)
JUCITATLTUHBI
OYHast 3a04Has
1 2 3 4 5
1. 1 N3ydeHne MapKUPOBKH CTaJICH 1 00J1aCTh MPUMEHEHHUS 2 1
HSy‘IGHI/IG METOAa ONPCACIICHHUS TBépZ[OCTI/I crocobom
2. 1 bpunemns 2 1
3 1 HSy‘IGHI/IG METOAa OIPCACIICHUSA TBépI[OCTI/I crocobom 2 _
’ Poksemna
4 1 I/I3yquI/Ie ArarpamMmbl COCTOSIHHS CIIJIaBOB «XKeneso- 2 1
) yriiepoa»
5 1 W3yyeHnne ciocoboB onpeesieHnsi MEXaHMYECKUX CBOHCTB 2 )
) MECTaJIlIOB
6. 1 N3yuyenune Merona uccieJOBaHUsI MAKPOCTPYKTYpPBI 2 -
H3ydenne MeToa uccien0BaHUsSI MUKPOCTPYKTYPbI
7. 1 2 -
8 1 N3zyyenne criocoboB TepMudYecKoii 00padboTKn 2 1
) yIIEepOAUCTON CTAIN




9 2 KoHCTpyKkIus U reOMETPUUECKHE APAMETPEI PEXKYILETO 2 1
) HHCTPYMEHTA (CBEPJIO).
10. 2 KoHCTpykIus U reOMETPUUECKHE APAMETPEI PEXKYILETO 2 1
HHCTPYMEHTA (pe3elr).
11. 2 KoHCTpyKIus 1 reOMETPUYECKHE MAPAMETPEI PEXKYIIETO 2 _
UHCTpyMeHTa ((pe3a).
12. 2 N3yyeHne MeTamIopexKyIux CTaHKOB 2 1
13, 2 KoHTpone kauecTBa CBAPHOTIO 1B MeTa/IOrpaguuecKum 2 _
METOJOM
14. 2 KoHTponb cKpeITEIX AedeKTOB AeTaneil ynpTpa3ByKOBbIM 2 }
METOJIOM.
15. 2 CBapka 1 HallulaBKa B PEMOHTHOM IIPOU3BOJICTBE 2 1
16. 2 Bubponyrosas HannaBka 2 -
Hroro: 32 8

4.4. IllpumepHasi TeMAaTHKAa KypPCOBBIX IIPOEKTOB (pador)
He npedycmompero OIIOII.

5. Opranu3anus caMmoCTOATEIbHONH PadoThHI 00yUAIOIIUXCS M0 JUCHUIIINHE

5.1. Tunbl caMOCTOATEIBHON PA0OTHI M ¢ KOHTPOJIb

Tun camocTosiTeJIbHOI padoThI ®dopma 00yueHus Tekymnii KOHTPOJIb
OuHast 3a04Hast

[TpopaboTka MaTepuana JeKIuni

H(I))ILFPOTOBKa K SaHETHSIM o 30 frectupopatme

CaMOCTOSATENbHOE U3YUEHUE TEM 80 TECTUPOBAHHUE

8 WIN

cobeceloBanue

WuauBuayaibHOE 331aHKE 14 10 cobeceloBaHue

KoHTposibHBIE PabOTHI - 18 3aIImuTa

Pedepar 10 - cobecenoBaHne

BCETO YacOB: 62 108

5.2. YueOHO-MeTOoANYECKHE MATEPHAIBI VIS CAMOCTOATE/IbHOM PadoThI:

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

5.3. Tembl, BHIHOCHMBbIE HA CAMOCTOSITEIbHOE H3YUCHHE:
Kpucrannnueckue pemerku MeTauioB.

PeanbHOE cTpOEHUE METAIIOB.

@da3oBble IPEBPAILICHHS B CIUIABaX.

CrtpoeHue Cru1aBoB.

JuarpaMMbl COCTOSIHUSI CILIABOB.

CBolicTBa METAJIIOB.

[ToBepxHOCTHAs 3aKaJiKa CTaJH.

CrnenuanbHble CTaIU U CIUIABBI.

[Tonumepsl, MmIaCTMACCHI.

Pe3uHbl, KOMITO3UIIMOHHBIE MaTEPHAIIBI.
JusnexTpuieckue MaTepHuabl.
PU3NKO-XUMHYECKUE OCHOBBI IIOJIYYEHHS CBAPOYHOTO COCTMHEHMUS.
Iaiika MaTepHanos.

CoNoOARWNE

[ S S
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14.

15.
16.
17.
18.
19.

[TonyueHne Hepa3beMHBIX COeIMHEHU cKiIenBaHueM. [laiika maTepuanos.
CyIHOCTh mpoliecca NanKHu.
Knaccudukanus cnoco6oB naiiku

UzroroBnenue nonypabpruKaToB U JAeTanei.

TeruioBbie ABIEHUS.

M3HOC pexyluX HHCTPYMEHTOB.
KagecTBo 00paboTaHHON TOBEPXHOCTH.

5.4. Tembl pedepatoB:

CoNoOk~wWNE

10. UsroToBneHne pe3MHOBBIX AeTaleil u monypabpuKaros.

6. @oHJ OIEHOYHBIX CpeacTe NAJdA IPOBCACHUA l'lpOMC)KyTO‘lHOﬁ

00y4YaKOIIUXCS MO TUCIHILINHE
6.1 IlepeyeHb KOMIETEHUMH W OLEHOYHbIE CPeIACTBA HHIAUKATOPA OCTHKEHUS

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

Bimstnue yriepoza v MOCTOSIHHBIX IIPUMECEN Ha CBOMCTBA CTaJIH.
O6uacTu npUMeHeHus: a30THPOBAHUS.

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

OO6nacTv NPUMEHEHHS AJIFOMUHUEBBIX CILIABOB.

O6acTi UCTIOIB30BAHUS KEPAMUYECKUX MAaTEPHAIIOB.
OCHOBHBIE METO/IbI TIOJYYEHUSI 3aTOTOBOK U JIETAJICH.

aTrrecranmuu

KOMIIeTeH M
Koo [Iepedyens muIaHupyeMBbIX HanmenoBanue
NuaukaTop TOCTHKEHUS
Komne- pe3yabTaToOB 00y4EHUs 10 OLICHOYHOI'O CPEJCTBA
KOMIIETCHIINH
meHyuu JUCLIUTIIINHE

OIIK-

N 1-11onk-1 Onpenensier pecypcsl,
HEO0O0XOIMMBbIE JJIsI COBPEMEHHOT'O
Pa3BUTHS TEXHUKH U TEXHOJIOTHI B
00macTu TeXHOCPepHOH
0e30MacHOCTH, H3MEPHUTEIHLHON 1
BBIYHCIIUTEIBHON TEXHUKH C

3¢ (EKTHBHOCTHIO SKCILTyaTaI[UH
KOHCTPYKIIMOHHBIX MaTepHajIoB

3Hamp:
- CTPOEHUE U CBOMICTBA
MaTepuasoB, CyLIHOCTb SIBICHUH,
MMPpOUCXOAAIIUX B MaT€puajlax B
YCJHOBUSIX 3KCIUTyaTalluu
H3ICTIHI;

ymembp:
- ToaOUpaTh HEOOXOTUMBII
Marepual JUis U3rOTOBICHUS
JleTalieil MalliH, Ha3HAYaTh BH/I
00pabOTKHU AJIS TTOTyYSHHS
TpeOyeMBbIX IKCILTYaTallHOHHBIX
CBOMCTB JICTaJICH;

enademn.

- METOIUKON BBIOOpA
KOHCTPYKIIMOHHBIX MaTtepuaioB
JJIsL HU3TOTOBJICHUA 3JICMCHTOB

MalllvH 1 MEXaHU3MOB

Tect

DK3aMeHAMOHHBIN OUIET




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
JIEMOHCTpPALIMM  MBILIUIEHUS, TMpPHU 3aTPyJAHEHUH B OTBET€ HA OJUH U3
JIONTOJTHUTEIbHBIX BOITPOCOB.
JleMOHCTpanusi TOBEPXHOCTHOTO OTBETA, HEYMEHUE BIIAJIETh CIHEHHUATbHON
3 TepMHHOHOFHeﬁ, MBIIIJICHUEM, Sany,Z[HI/ITCJILHBIe OTBE€TBI HaA JOOIIOJIHUTCIIbHBIC
BOIIPOCHI.
I[CMOHCTpaIII/Iﬂ OTCYTCTBI/UI 3HaHUA, HeyMeHI/IFI BJIIaACTH CHGHH&JIBHOﬁ
2 TEPMUHOJIOTUEH, MBIIUIEHUEM, MPU OTCYTCTBUM OTBETOB Ha JIONOJIHUTEIbHBIE
BOITPOCHI.
HIkana oneHNBaHNMS TECTUPOBAHUA 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 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. 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. TexHomoTUsT KOHCTPYKIIMOHHBIX MaTepUajioB [DIEKTPOHHBIN 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. Marepuanosenenue. - M.: MammHOCTpOEHHE,
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 o6pazoBanue, 2013. - 31 c. - 2227-8397. - Pexxum poctymna:
http://www.iprbookshop.ru/20698.html.

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

1. bassr 'OCTor @enepanbHOr0 areHTCTBa IO TEXHHUYECKOMY PpETYJIMPOBAHUIO U
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. MarepuanoBereHue M TEXHOJOIHS 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 KOHCTPYKIMOHHBIX MaTEpHAJOB [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(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» HCIOJB3YETCSl AayAUTOpPHs, OCHAIICHHAs MYJbTUMEANNHBIM
ob0opynoBanueM. JlabopaTtopHble 3aHATUS M0 AUCUUILINHE «MaTepuaaoBeieHne U TEXHOJOTHUS
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;

- Metajutorpaduueckuit 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;

- crenp «llapo- 1 TenIoOn30ISAIMOHHbBIE MaTEPUATIBD.

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

OOyyenne oOy4arOlUUXCsl C OTPAaHUYEHHBIMH  BO3MOXKHOCTSIMH  3JIOpPOBbSl  IIPU
HEOOXOJUMOCTH OCYILECTBISIETCS. HAa OCHOBE aJalTHUPOBaHHOW pabouell mporpammsl C
UCIIOJIb30BAaHUEM  CIELHMATIBHBIX METOAOB OOYy4YeHHMs U JUJAKTHYECKUX  MaTepHalioB,
COCTaBJIEHHBIX C YY€TOM OCOOEHHOCTEH NCHUXO(PHU3MUECKOTO Pa3BUTHUS, WHAWBUAYATbHBIX
BO3MOXKHOCTEH U COCTOSIHUS 3[J0OPOBBS TAKUX 00ydaromuxcs (00yJaromerocs).
B nensix ocBoeHus yueOHOM MpOrpaMMBbl IUCIUILTUHBI MHBATUAMH U JTULAMH C OTPAaHUYCHHBIMH
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 (popMe cripaBOYHOI HH(pOpPMAIMK O paCIICAaHUH YUEOHBIX 3aHITHI;
MPUCYTCTBUE ACCUCTEHTa,  OKa3bIBAIOIEro 00yyaromeMycst He0OX0AUMYIO MTOMOIIIb;
BBIIYCK aJIbTEPHATUBHBIX ()OPMATOB METOAMYECKUX MaTepuaioB (KpymnHbIH mpudt win
aynuodaiinel), ucmoib3oBaHHe BepcuH caiita s cnabosuasmux ObC IPR BOOKS u
cnenuaibHoro MmoomibHoro npuioxenus [IPR BOOKS WV-Reader (mporpammbl HEBU3yaJIbHOTO
Joctyna K HWHQOpMAIMH, IpelIHa3HAaYeHHOW Uii MOOWUIIBHBIX YCTPOWCTB, PalOOTAIOIIMX Ha
oneparmonHoit cucreme Android u 10S, koTtopas He TpeOyer crnenuaabHO OOYYEHHOTO
accucteHra, T.K. moau ¢ OB3 mo 3peHuto paboTarOT CO CBOMM YCTPOWCTBOM MPUBBIYHBIM
CI0coO0M, UCHOJb3Ys CHELMAIbHBIE ITAaTHBIE IPOrPaMMbl JUIsl HE3PSUUX JIFOJEH, 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 JIMI[ C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbsl, HMMEIOIINUX
HapyLIEeHUs. OMOPHO-JBUTATENIBHOIO alapaTa: BO3MOXKHOCTh OECHpPEeNsATCTBEHHOIO [JOCTyMa
oOydaronuxcs B y4eOHbIE TOMEIIEHUs, TyaJIeTHbIe KOMHATHI U Apyrue momenieHus kapeapsel, a
TaKXke MpeObIBaHUE B YKA3aHHBIX  TOMEIEHUIX.

O6pa3oBanre 00y4JarOMIMXCS C OTPAaHUYEHHBIMUA BO3MOXKHOCTSMH 3JI0POBbSI MOXKET 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
MATEPUAJIOBEJEHHUE. TEXHOJIOT'US KOHCTPYKIIMOHHBIX
MATEPHUAJIOB

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

12. ®U3MKO-XUMUYECKHE OCHOBBI MOJIYYEHHSI CBAPOUHOTO COEAMHEHHUS.

13. [Taitka maTepuanos.

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

15. Knaccudukarus criocoOoB maiku

16. Usrorosyienue nonypadpuKkaToB U JAeTaneu.

17. TennoBblie SIBJICHUS.

18. I3HOC pexXyluux HHCTPYMEHTOB.

19. KauectBo 06pab0OTaHHON OBEPXHOCTH.

Kpurepun onenkn

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

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

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



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

2. Tembl HHAUBHUIYAJBHBIX 3a]aHUH

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

Joxuan Ha TeMy «O01acTH UCTIOIb30BaHMS KEPAMUYECKUX MAaTEPHATIOBY.

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

Kputepun ouenku:

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

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

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

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

BapuanTsl 3a1aHuil 1JIs KOHTPOJIbHON padoThl

[Mocnemusis nudpa 3a4eTHON KHUKKI

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

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




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

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

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

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

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

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

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

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

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

4 SIpneHus MpOUCXOIAIINE TIPU XOJIOTHOW TUIACTHYECKON AeopMaIui METaJllIOB U
CIUIaBOB U UX BIUSHUE HA cBOMCTBa. CyIIHOCTD Je(OPMAIIMOHHOTO YIIPOYHEHHUS METAJLIOB.

SIIpouecch TpOUCXOaAIINE TIPH XOJIOJHOHN IIACTUYECKOH 1e(hOpMaIIHH.

6 Ponb qucnokanuii mpu miacTU4eckon Aegopmaiii B KpUcTaaiax MEeTasioB.

7 Ilpouecchl MpOUCXOIAIINE TIPU ropsiueit TuiacTuuecko aedopmarn. Kak npu atom
M3MEHSIOTCS CBOMCTBA METaJJIa U 33 CYET Yero?

8 IMosicHuTe CYyNTHOCTH sIBJICHUS Hakiena. Kak nmpu Hakierne u3MeHSIOTCS CBOHCTBA
MeTasuia u ero crpykrypa? IlpuBenure npumMepsl UCIIOIB30BAHMS 3TOTO SBJICHHUS.

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

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

11 CrtpoeHre KpUCTAIUIMYECKUX PEUIETOK TBEPAOr0 PAaCTBOPA 3aMELLIEHUS 1
BHE/IpeHUs B cruiaBax. [IpuBeauTe nmpumepsl CIu1aBoB, 00pa3yomuX TBEP/Ible paCTBOPHI.

12 OcHOBHBIE 32aKOHOMEPHOCTH TIpoIIecca KpUCTaJUIN3alui. BiusHue npumeceid u
YCIIOBUH OXJIaX/I€HUS Ha MPOLIECC KPUCTAIUIM3alUU MeTalioB. OTBET MOSCHUTE CXEMaMHU.

13 N310XKuTE YCIOBUS TOTYICHUS METTKO3EPHUCTOMN U KPYITHO3EPHUCTOH CTPYKTYPHI
IpU KPUCTAIIU3AIMHA METALIOB.

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

15 OrnpezenieHre MEXaHUYECKON MTPOYHOCTH METAJIOB UCIIBITAHUEM Ha PaCTSHKEHUE.

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

17 Kpatko nosicHUTE METOABI UCCIIEJOBAHUS CTPOEHUS CIIJIaBOB.

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

MOSICHUTE CYIIHOCTh aJUIOTPOITUYECKUX (TOJIUMOPQHBIX) MPEBPALICHUN METAIOB U UX
UCIIOJIb30BaHUE.

19 W300pa3ute quarpaMmMy COCTOSIHUS CIIABOB CUCTEMBI XKeJIe30-IIEMEHTHT U
IMPOBEANTE aHAJIU3 €€ 10 OCHOBHBIM TOYKaM, JIMHUAM, o0JacTam. ﬂaﬁTe OIMpCACIICHUA
OCHOBHBIM CTPYKTYPHBIM COCTABIISIOIIMM 3TOM THArpaMMBl.

20 N300pasute quarpaMmy COCTOSHUS CILUIABOB CHCTEMBI JKEJIe30-IIEMEHTHT,
YKa)KUTE Ha HeH CTPYKTYpHbIE cocTapstomue. [IpoBeanuTte ee aHaIU3 IO OCHOBHBIM TOUKAM.



21 N300pa3ute AuarpaMmy COCTOSIHUS CIIJIABOB CUCTEMBI XKele30-1IEMEHTHUT,
YKa)KUTE Ha HEH CTPYKTYpHBIE cocTaBisitomue. [Iposeaure ee aHanm3 o OCHOBHBIM JINHUSIM.

22 N300pa3urte quarpaMmy COCTOSIHUS CILIABOB CUCTEMBI JKEJ1€30-1IEMEHTHUT.
VYxaxuTe Ha Hel Hanmyue (a3, CyIecTBYIONINX MIPU Pa3INYHbIX TeMIepaTypax, JaiTe uMm
OIpE/ENICHUS U YKQKUTE 3HAUEHNE UX OCHOBHBIX MEXaHUUECKUX CBOWCTB.

23 OnuiumTe BIUSHUE YIIEPOJa U NOCTOSHHBIX IPUMECEH Ha MEXaHUYECKHE U
TEXHOJIOTMYECKUE CBOMCTBA CTaJIU.

24 [TpuBenuTe U MOACHUTE KiIacCU(DUKAIINIO K MAPKUPOBKY YIIEPOAUCTOM
KOHCTPYKLUMOHHOU cTanu. IIpumepsl npumMeHeHusl.

25 [TpuBenuTe U MOACHUTE KiIacCU(DUKAIINIO K MAPKUPOBKY YIIEPOAUCTOM
MHCTPYMEHTAJIBHOU cTaiu. [Ipumepsl npuMeHeHUs.

26 Uyrynel. OTiamyme 1o CTpykType U cBoiicTBam. [IpuBeaure MapKupoBKy U
[IPUMEpPBI IPUMEHEHMUS.

27 BrusiHuEE TErUpyIOMuUX JIEMEHTOB (HUKENb, XPOM, BOJIb(dpaM, BaHAIUH, KOOAJIBT,
KpEMHHUI, MapraHel]) Ha CBOMCTBA CTalH (TI0JI0)KEHUE KPUTHUECKUX TOUEK U MPOKATMBAEMOCTH ).

28 Knaccudukanus nerupoanHoii cranu. [Ipumepsl npumeHeHus..

29 IlosicHuTE MapKUPOBKY JIETUPOBAHHON KOHCTPYKIIMOHHOM cTanu. [Ipumepsl
MIPUMEHEHUS.

30 Koppo3uonnocTolikue, HeMarHuTHble cTanu. [Ipumepsl UX npuMeHeHusl.

31 Kaponpounslie, xapocroiikue cranu. [Ipumepsl ux npuMeHeHus.

32 [TpuBenuTe COBpeMEHHYIO Kiaccu(pUKaI|o BUAOB TEPMUUECKON 00pabOTKU.
[TosicuuTe Ha3HAYEHUE KaXKI0T0 BUIa 00pabOTKH.

33 TexHoorust MoJHOM 3aKaikyu U HU3KOTEMIIEpAaTypHOIro OTIyCKa BaJja,
M3TrOTOBJIEHHOTO U3 cTaiu 45. [losicHuTe CTPYKTYpy U CBOMCTBA.

34 TexHOJI0THsI MPOBEACHUS ITOJIHOM U U30TEPMUYECKOH 3aKaJIKU JACTAIICH,

W3rOTOBIICHHBIX U3 cTainu. Kakas moiay4aercsi CTpyKTypa ¥ MEXaHUYEeCKHe CBOWCTBA MOCIIe
KaKIOTO BUIA 3aKAJIKU?

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

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

37 ITpouecc a3oTupoBaHMsI CTaNIH, [TOJIy4aeMble CBOMCTBA, IPUMEHEHHUE.

38 [Tporiecc HUTPOILIEMEHTAITUH CTAIH, TTOJTydaeMbIe CBOMCTBA, TPUMEHEHNE

39 ITpouecc nemMeHTanuu cTanu, Nojay4acMble CBOMCTBA, IPUMEHEHNUE.

40 KpaTko nosicHute Ha3Hau€HUE, CYIIHOCTh TEXHOJIOTUH, TIOJTy4aeMble CBOMCTBA U
IIPUMEHEHNE TOBEPXHOCTHOM 3aKaJIKU JETaJEH.

41 IIpuMeHeHne na3epHOro HarpeBa Mpy NOBEPXHOCTHOM 3aKaJIKE CTAJICH.

42 OnwumuTe BAMSHUE PAJHALMOHHOTO 00Iy4YEeHUs Ha CBOMCTBA CTAJIH.

43 [TosicHuTE, KaK BIAMSIOT Ha YAEIbHOE dJIEKTPUUECKOE COIPOTUBICHUE METAJIIOB
YHUCTOTA METallIa, IIacTuIecKas aedopmalus, Temrneparypa.

44 [TpoBoAHMKOBBIE MaTepUabl BEICOKOIN MPOBOIMMOCTH HIMPOKO UCITIOIb3yEMBbIE B
AIIEKTPOTEXHUKE.

45 SIBieHMe CBEPXIPOBOIUMOCTHU U MEPCHEKTUBBI €70 IPUMEHEHMS.

46 CBoiicTBa CBEPXIPOBOAIINX MAaTEPUAIOB, UX MAaPKUPOBKA, 00JIacTh
MIPUMEHEHHUS.

47 ITpoBOAHMKOBBIE MaTEPUAIIBI U CIIABBI C MAJIBIM YJEJIBHBIM 3JIEKTPUUYECKUM
COTMPOTUBIIEHUEM, NPEABSABIIIEMbIE K HUM TpeOOBaHUS. YKaXKUTe UX HUCIOJIb30BaHUE B
AIIEKTPOTEXHUKE.

48 Menp u ee coiicTBa. [IpuBeauTe npumepsl IPUMEHEHUS.

49 CaoiictBa Mmenu. IlpuMepsl ee NMpUMEHEHHUs B 3IEKTPOTEXHUYECKOU

MMPOMBIINIJICHHOCTH.



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

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

52 CrutaBel Ha OCHOBE Meu: OpoH3bl. VX Kiraccudukanus ¥ MpUMEHEHHE UX B
Ka4yecTBE MPOBOAHUKOBOTO MaTepuaa.

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

54 Knaccudukarus u MapkupoBka 1e(OpMUPYEMBIX ATFOMUHHEBBIX CIUIABOB,
NPUBEIUTE TPUMEPHI IPUMEHEHUS.

55 [IpumeHeHne aTOMUHUEBBIX U CTAICATIOMUHUEBBIX IIPOBOJIOB IS BO3AYIIHBIX
JIMHAN 3JIEKTpoIepeiay.

56 [Ipumenenne ctany B Ka4yecTBE MPOBOJHUKOBOIO MaTepHaa.

57 CocraB, CBOICTBA U CIIOCOOBI OTYYECHUSI OUMETAUTMYECKUX POBOJIOB, 00JIaCTh
UX TPUMEHCHUSI.

58 [TpuyrHBI M3MEHEHHS SJIEKTPOCONPOTHBICHHS Y IPOBOJIHUKOBBIX MAaTEPHAIIOB
IpY U3MEHEHNH TEMIIEPATYPBhI.

59 [IpuMeHeHne CIIaBOB € BBICOKUM 3JIEKTPOCOTIPOTUBICHUEM.

60 [IpumeHeHne 3IEKTPOTEXHUYECKUX YrONBHBIX MAaTEPHAIIOB.

61 OxapakTepu3ylTe CIIIaBbl BBICOKOTO yJEIBHOTO CONMPOTHBIICHUS: KOHCTAHTaH,
HUXpoM. [IpuBeauTe MpruMepsl UX TPUMEHEHHS.

62 CocTaB U CBOMCTBA PEOCTATHBIX CILJIABOB, KX MAPKUPOBKY.

63 CoctaB M CBOWCTBAa CIUIAaBOB BBICOKOT'O 3JIEKTPOCOIIPOTUBICHUS, YKAKHUTE
UX MapKHPOBKY M MPUMEHEHHE.

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

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

CIUIaBbl KOHCTaHTaH, MAHTAaHWH, OIIMIIUTE UX CTPYKTYPY, IEKTPUUECKUE XapAKTEPUCTUKH,
001aCcTh IPUMEHEHUS.

66 [TpuBenuTe MapKH KapOCTOMKUX CIIJIaBOB, UCIIOJIB3YEMBIX B
3JIEKTpOHArpeBaTeIbHbIX IPUOOpax. YKaKUTE UX COCTAB U OCHOBHBIE XapaKTEPUCTUKU.

67 CnnaBsel U1l TEpMOIIap: COCTaB, XapaKTEPUCTUKU, IPUMEHEHUE.

68 CXxeMBbI TEXHOJIOTMYECKHUX IIPOLIECCOB MOJYUYEHUsI CBEPXUYUCTHIX METAJIOB.

69 [TomynpoBOTHUKOBBIE MaTEPUAITBI: KApOHT KPEMHUS, apCEHU T TAJUTHS.
[TpuBennuTe NpUMepsl UX IPUMEHEHUS.

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

71 Cranu ¥ criiaBbl IPUMEHSIEMbIE JIJIS1 U3TOTOBJICHUS TOCTOSIHHBIX MarHuToB. Mx
CTPYKTYpa, CBOMCTBA U TepMHUUECKasi 00paboTKa.

72 [TpuBenuTe KPUBYIO HAMArHUYMBAHUS METAJUIMYECKUX MAaTEPHAIOB U 110 HEH
ONMILNTE Ba)KHENUIINE MAarHUTHBIE XapaKTEPUCTUKH.

73 Kakumu nokaszarensiMu OTIMYAIOTCS THCTEPE3UCHBIE KPUBbIE MArHUTOTBEPAbIX U
MarHUTOMSTKUX CIIJIaBOB?

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

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

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

77 CnnaBbl OTHOCAIIMECS K TPYIIe epMasuioeB. MIX MarHuTHas xapakTepucTHKa,

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



79 CTpyKTypa yriepoaucTbiX, XpOMUCTHIX, KOOATBTOBBIX CTAJIEH U CIUIABOB MPU
IIPUMEHEHNNU UX B Ka4€CTBE MarHUTOTBEPBIX MaTepuasIoB. Kak MoydnuTs 3Ty CTpyKTYypy?
VYKaxkuTe Mapku 3TUX CTaJlel U CIUIaBOB, 00J1aCTh IPUMEHEHHUS.

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

81 ®eppuThl, OCHOBHBIE Ipymiibl. O6IacTh IPUMEHEHHUS.

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

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

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

85 DNeKTpoTeXHU4ecKas cTaib. MapKupoBKa, IpUMEphI TPUMEHEHUSL.

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

87 CrutaBsl, HCIIOJIb3YEMbIC B KAUECTBE TIPUIIOS MPH TAlKe METAJIOB BHICOKOM
HPOBOUMOCTH.

88 MapkupoBKa U IPUMEHEHUE MATKHX IIPHUIIOEB B 3JICKTPOTEXHUKE.

89 MapkupoBKa U IPUMEHEHUE TBEPABIX IMPHUIIOEB B 3JICKTPOTEXHHKE.

90 CBoiicTBa U COCTAB KOHTAKTHBIX MAaTEPHAJIOB, IPUMEPBI KX IPUMEHCHUSI.

91 OOmmue cBeeHNs O CTPOSHUH MOJTYIPOBOIHUKOBBIX MaTepPHAJIOB.

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

93 CyIHOCTB 3JEKTPOHHOM U ABIPOYHON POBOJUMOCTH, COOCTBEHHOU U

IPUMECHOM MPOBOAUMOCTHU HOIYIPOBOJHUKOB.

94 CymHOCTb TEXHOJOTHH OYMCTKH IOIYIIPOBOJHUKOBBIX MaTEPHUAIOB METOI0M TOHHOMN
w1aBku. OTBET NOSACHUTE cXeMoM npouecca. Kak creneHp 4iMcToThl MeTalIa BIUAET Ha UX
XapaKTEPUCTHUKHU.

95 KparTko ONUIINTE CYLHOCTh TEXHOJIOTUH BBIPALIMBAHUS MOHOKPHUCTAIIJIOB
HOJIYIIPOBOHUKOBBIX METAJUIOB U3 paciuiaBa. OTBET MOSCHUTE CXEMOH Mpolecca.

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

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

98 OnmmuTe MexaHHYECKUE U (PU3NIECKO-MEXaHHUECKIE CBOMCTBA IUAIEKTPHKOB.

99 Onummre K1acCUPUKALMIO JIEKTPOU3OISILIMOHHBIX MaTepHajIoB MO HArPEeBOCTOMKOCTH.

100 OnuiuTe CBONCTBA U TPUMEHEHNE Ta3000pa3HbBIX IUAJIEKTPUKOB.

101 Onummre XapakTEpUCTUKH U IPUMEHEHUE €CTECTBEHHBIX XKHUJIKUX
JUDJIEKTPUKOB.

102 Onummure XapakTEpUCTUKU U IPUMEHEHUE NCKYCCTBEHHBIX JKUIKHUX
JUDJIEKTPUKOB.

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

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

105 Onummre KiacCU(PUKALUIO MPOIMUTOYHBIX KOMIAYHOB U COCTABOB.

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

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

108 Onwumute Kiaccu(GUKALUIO U IPUMEHEHHE B AJIEKTPOTEXHUKE MPONUTAHHBIX

BOJIOKHUCTBIX MaTCpHUaIOB.



109 Onumure MPUMCHCHHUC B JICKTPOTCXHHUKEC IJNICHOYHBIX U30JIAIUOHHBIX
MaTepHaJoB.

110 Onumure NpUMEHEHNE B 3JIEKTPOTEXHUKE CIIOMCTHIX IJIACTUKOB.

111 Onumure NpUMEHEHHE B JIEKTPOTEXHUKE KOMOMHUPOBAHHBIX U30JISIIHOHHBIX
MaTepHaloB.

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

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

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

115 Krnaccudukanus noimMepHbIX MaTepPHAaoB: MO MPOUCXO0KACHUIO, OTHOIICHUIO K

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

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

118 Knaccudukanus nonumepos. O61acTh MpUMEHEHUS.

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

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

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

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

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

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

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

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

127 Apmupytomiyie MaTepuaiibl B KOMIIO3UIIMOHHBIX MaTepHaliax, UX CBOMCTBA.

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

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

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

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

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

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

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

134 Cnioco0s!I yKIaaKky HarmoTHUTENs .CBOMCTBAX KOMIO3UIITMOHHBIX MAaTEPHAIIOB.

135 KapOoBosiokHuThl. VX nonydenue, cBOMCTBA U IPUMEHEHHE.

136 BbopososnokuauTsl. [lomydenue, cBoiicTBa U TPUMEHEHHE.

137 OpranoBosokHUTHL. VX nomyuenue, CBOMCTBA U IPUMEHEHHE.



138 Pesuna. CocraB v Ha3HAYECHUE OTAEIBHBIX KOMIIOHEHTOB.

139 [TpuBenuTe KaccuPUKaIUIO Pe3UHBI.

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

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

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

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

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

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

146 Onummure JIEKTPUYECKUE CBONCTBA KEPAMUKH, IIPUBEUTE IPUMEPDI
IIPUMEHEHHS.

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

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

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

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

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

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

153 [TpuBeauTe KIaccuUKaIUIO KJIeeB, X Ha3HAYCHUE U IPHUMEHEHHE.

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

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

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

4. Bonipochl K 3K3aMeHYy

HaumeHoBaH1e KOMIETEHIINH Bompocsr
IIK-1 1. Teoperuueckue ¥ TEXHOJIOTMYECKHE OCHOBBI IPOU3BOJICTBA
CniocobeH ocymiecTBIATh cOop MaTCpHAIIOB.
2. Marepuaisl, IpUMeHseMbIe B MAIIMHOCTPOCHHUH H

HUCXOJHBIX MaTCpUaJIOB,

puOOPOCTPOCHHN.
HEOOXOUMBIX JUIsl pa3paboTKu pHBOpOr’P

3 MapxkupoBKa crayiei 1 001acTh NPUMEHEHUSI.
I/IaHOB MEXaHU3aluu 4 Kpucraninueckue peleTku MeTaIIOB.
(aBTOMATH3AINH) 5 CBoiicTBa METAJLIOB.
IIPOU3BOJICTBEHHBIX IIPOLIECCOB U 6. CTpyKTypHBIE COCTABIISIONINE JKENIE30yTIICPOIUCTBIX CIIABOB.
SKCILTyaTalluu 7 Knaccugukarms, MapkupoBKa cTajeil 1 9yTyHOB.
CeITbCKOXO3SCTBEHHON TEXHUKH | © Tepumurseckan obpaGorka craneit.
9. XUMHKO-TepMHYecKast 00paboTKa cTau.
10. CrierabHBIE CTAJIN M CIUTABEIL.
11. [{BeTHBIE METAIIIBI U CILJIABHI.




12. ITpon3BOICTBO HEPA3BEMHBIX COCAUHEHUI.

13. Tunsl 3aKI€N0YHBIX IIBOB.

14. Bunel 3aknenox.

15. Matepuaisl 4151 H3TOTOBJICHHUS 3aKIEIOK.

16. Bo3MoskHBIE pa3pyIIeHns 3aKIEMOYHOTO MIBA.

17. CBapovHOE MPON3BOJICTBO.

18. [puHIIII PpabOTH CBAPOYHOTO HHBEPTOPA.

19. ODIBUKO-XUMUIECKHAE OCHOBHI ITOTyYCHHS CBAPOYHOTO
COCIIMHCHUSL.

20. JIoCTOMHCTBa M HETOCTATKU CBAPHBIX COCTMHEHHM.

21. KOHCTpYKTUBHBIE THITBI CBAPHBIX COCUHEHHH.

22. KoHTpomb KauecTBa CBApHOTO 1IBa METAILIOrpadhUeCKUM
METOJIOM.

23. KoHTpomb CKPHITHIX NedeKTOB AeTajaell MarHUTHBIM CIIOCOOOM.
24, KoHTpob CKPHITHIX NEePEeKTOB AeTallei YIbTPa3BYKOBBIM
METOZOM.

25. Bubpoxayrosas HariaBka

26. MexaHn3upoBaHHAS HAIDIABKA JETaJeH 1O (IIFOCOM.

27, Boccranosnenne geraneii 3IEKTPOKOHTAKTHOHN ITPUBAPKOHA
METaJUTHYEeCKON JICHTEL.

28. BoccraHnoBienue aeraneii aIeKTpOMEXaHUUECKHM
MOBEPXHOCTHO-IUTACTHYECKUM JIe(POPMHUPOBAHUEM METaIlIa

29. ITajixa MaTepuasioB. THIIBI MaSHBIX COCTUHEHUI.

30. JIOCTOMHCTBA M HEJAOCTATKU MAsSHBIX COSAMHEHHH.

31. Buns! npunoes.

32, ITony4yeHne Hepa3beMHBIX COCIUHEHUH CKICUBAHUEM.

33. Uzrorosnenue nonypabpuKaToB U qeTajiei u3
KOMIIO3MIIHOHHBIX MAaTEPUAJIOB.

34. DU3UKO-TEXHOJIOTUYECKUE OCHOBBI MONTYYCHHS
KOMIIO3HIIHOHHBIX MAaTEPUAJIOB.

35. W3roToBiieHne U3ISIHH U3 METAJUTMYSCKIX KOMIO3HIIMOHHBIX
MaTepuasoB.

36. OCOOCHHOCTH TIOTYUCHUS ICTANICH U3 KOMITO3UITHOHHBIX
MOPOILIKOBBIX MaTepHajOB.

37. Wsrorosnenune nonyhadprukaToB U U3/IENUI N3 IBTEKTHYECKUX
KOMITO3MIIHOHHBIX MaTEPHUAJIOB.

38. W3rorosnenune neraneit 3 MOJIMMEPHBIX KOMITIO3UIIMOHHBIX
MaTepHaoB.

39. WzroroBneHne pe3nHOBHIX AeTaneil i moiyhadpuKaToB.
40. 3HadyeHne 00pabOTKH KOHCTPYKIIMOHHBIX MaTEPHAIOB
pe3aHHeM.

41. Pe3aHue 1 ero OCHOBHBIE 3JIEMEHTBL.

42. MeTtomnst popmMooOpa3oBaHUsT TOBEPXHOCTEH.

43. Marepuassl Jyisi peXyLIero HHCTPYMEHTA.

44, Bunbl TokapHbIX pe3LOB.

45. KoucTpykuus csepia.

46. WHcrpyMeHTsI 17151 00paboTKH OTBEPCTHH.

47. Bunst gpes.

48. AGpa3uBHBIE MaTepHAIbL.

49. CxeMmbl TUTH(OBAHUS TIOBEPXHOCTEH.

50. Byt nmidoBanbHEIX CTaHKOB.

51. CxeMBbI IOJTMPOBAHUS TOBEPXHOCTEN.

52. [TacTnyeckoe MoBepXHOCTHOE 1e(hOPMUPOBAHHE JAETaJICH.
53. Busbl npokaTku MeTaiia.

54, Bunbl npokaTHBIX CTaHOB.

55. CopraMeHT IpoKara.

56. MeTopl MPECCOBAHMS U3ICITHIL.

57. Buasr koBku.

58. lopsiaast 0ObeMHas MTaMITOBKA U3JIEITHA.

59. XosoHast 00beMHas IITAMIOBKA H3JISIHA.

60. PaznenurenbHbIe Onepanyy JMCTOBOH IITAMIOBKH.

61 q)OpMOI/BMCHS{IOIlII/IC ornepannu JINCTOBOM IITaAMIIOBKH.




IIpumep 3K3aMeHAIMOHHOTO OUJIeTa
®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«I"ocynapcTBeHHBIN arpapHblii yHUBepcUTET CeBEepHOTo 3aypaibsi»
W HXEeHEePHO-TEXHOJIOIMYECKUN UHCTUTYT
Kadenpa Texandeckue cuctemsl B AITK
VYyeOHas qucuuminHa «MaTepruaaoBeIeHUE U TEXHOJIOTHSI KOHCTPYKITMOHHBIX MaTEPHUAJIOB)
JU1s1 HanpaBiieHUs noaAroToBku 35.03.06 «ArpouHkeHepus
[Tpodwis TexHuueckue CUCTEMBI B arpoOu3Hece
DK3aMeHarMoHHbIN OmiteT Nel

1. CsaoiicTBa MeTaJIIOB

2. JIOCTOMHCTBA M HEJOCTATKU CBAPHBIX COCAMHEHUM.

3. Cxewsbl nu¢oBaHMS ITOBEPXHOCTEH.

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

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

IIpuMepsbI TeCTOBBIX 32 JaHUI
1. bykBa A B MapKupOBKe cTajeil 0003HaYaeT JErupyrOIIUi AIEMEHT:
a) aIIOMUHUN
0) azotr
B) KOOQIbT
I) Maprasen

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

0) nun

B) CBEpI

) 3youn

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

0) HHCTpYMEHTAJIbHAS;

B) LIAPUKOMOAILIUITHUKOBAS;

T') JETHpPOBaHHAS

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

0)2

B)0,2

r)0,02

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

0) azor

B) HHOOUI1

') Mapraser

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



0) i
B) CBEpI
r) 3yous

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

0) 6op

B) dochop

I) TUTEeHHas

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

0)7

B) 0,7

r) 0,07

9. bykBa B B MapkupoBke cTajeil 0003HauaeT JEerupyroIui JIeMEeHT:
a) BoJib(ppam

0) azot

B) KOOQIBT

') Mapraser

10. Cranp 9XC ucnonb3yeTcs AJisi U3TOTOBJICHUS:
a) 3BE37104EK

0) oceit

B) CBEpII

I') LIKUBOB

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

Kpurtepuu ouenku

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

Ecnu sk3aMeH npoBOIUTCS 1O SK3aMEHAlMOHHBIM OuieTaM B popme cobeceoBaHUs, TO:

OHGHK& COTJIMYHO» BBICTABJIACTCA CTYACHTY B Cliydac FJIY6OKOFO 3HAaHUA IPOrpaMMHOIo
MmarepHuaia, CBOOOJHOIO BIAJEHHUS CHEUUAIbHOM TEpMHUHOJOIHEH, I'PaMOTHOTO pPEYEBOrO
H3JI0KCHUA MaTCpHraia, ICMOHCTPALMU MBIINIJICHUA, OTBETA HA BCC JOIMOJIHUTEIIBHBIC BOIIPOCHI, C
NPUBEJICHUEM IIPUMEPOB.

OHGHK& «XOpOIIO» BBICTABJIACTCA CTYACHTY IIpH FJ'IY6OKOM S3HAaHUUW MaTcCpuaja, BIaACHUN
CHelHaNbHOM TEpPMUHOJOIMENH, HO C HEKOTOPbIMH HETOYHOCTSAMHU IIPU OTBETE, HEMOJIHOM
ACMOHCTpal MBIIJICHUA, IIPH 3aTPYJAHCHUH B OTBETC HA OAWH N3 JOINOJHHUTCIBHBIX BOIIPOCOB.

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

OneHka «HEYJIOBJIETBOPUTEIBHO» CTABUTCA CTYACHTY 3a OTCYTCTBHE 3HAHWH, He
BJIAJICIOIIEMY TEPMHHOJIOTHEH IO AMCUUIUIMHE, MBIIUICHHEM, NpU OTCYTCTBUU OTBETOB Ha
JOIIOJIHUTEIBHBIE BOIIPOCHI 110 IIPOTPaMME.


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