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1. IlepeyeHb NJIaHMPYeMbIX pe3yJIbTATOB 00yUeHHS N0 JMCUHHUIIJIMHE, COOTHECEHHBIX €
IVIAHNPYEMbIMH Pe3YJIbTATAMM 0CBOCHHUsI 00pa30BaTeIbHOMH NPOrPaMMbl

Koo [lepeueHp IaHUPYEMBIX
WHaukaTop AOCTHXKEHUS
Komne- Pe3ynbTaThl OCBOEHHUS KOMIICTCHIIN PE3YJILTATOB 00Y4YEHHS 110
menyuu JICIUTLIMHE
3HaAMb:
- CTPOEHHE M CBOWCTBA MaTEPUAIIOB,
Crocoben NJI-1nk-1 CYIHOCTD SBJIEHUH, TPOUCXOISIINX
OCYLIECTBIIATH COOP Onpesienser B Marepuanax B YCJOBHSX
HCXOJHBIX MaTEPHUAJIOB, pecypes! SKCIUTyaTallMH U3/1eTIH;
HEOOXOIUMBIX IS 5 ’ ymeno: 5
pPa3paGOTKH MIAHOB HCOOXOAHUMBIC JIJIsA - noa0uparh HEOOXO0IUMBIH
BHEJIPECHUS Marepuan s M3TOTOBIIEHHUS
IIK-1 MexaH13alu pa3paboTaHHBIX MEp JeTalell MallliH, Ha3HayaTb BUJ
(aBTOMaTH3ALMN) 110 HOBBIILEHIIO 00paboTKH TS MOy UYEHUsI
MPOU3BOJCTBEHHBIX abibexTaBHOCTR Tpe(EyeMHx IKCILIYaTalHOHHbIX
mponeccoB U CBOUCTB JICTAJICH,
SKCILTyaTaluy JRCTIyaTatn eaadems:
. . | KOHCTPYKIIMOHHBIX - METOIUKON BBIOOpa
CEIBCKOXO3AMCTBCHHOM MaTepI/IaJ'IOB KOHCTPYKIMOHHBIX MaTCpUaIOB IJId
TEXHUKH M3TOTOBJIEHUS 3JIEMEHTOB MalIMH U
MEXaHHU3MOB

2. MecTO IMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlaHHasi AWCUMIUIMHA OTHOCUTCS K brnoky [ dYactu, (GOpMHPYEMOH Yy4aCTHHUKAMH
00pa3oBaTeNbHbIX OTHOIICHUH.

Jns m3ydeHusi QUCHUIUIMHBI HEOOXOIWMBI 3HAHHSI B OONACTH: MamemMamuku, Qu3uxu,
XUMUU.

Mamepuanogedenue u  mexHono2us — KOHCMPYKYUOHHBIX — MAmMepuanos  SBISETCS
MpeIIIecTBYIOMEH OUCHUIUIMHON AN  TUCHUIUIMH:  «Memponozus, cmaunoapmuzayus u
cepmucpuxayuny, « Texnuueckas mexanuxay, «Haoedxcnocms u pemMonm mawiuny.

Jucnuniuza u3ydaercs Ha 2 Kypce B 4 cemecTpe 1o ouHoi ¢opme oOyueHus 1 Ha 3 Kypce
B 5 ceMecTpe 1o 3a049HO (hopme.

3. O0beM AUCHHUILINHBI U BUbI y4eOHOH padoThl
OO61as TpyA0EMKOCTh AUCHHUILUINHBI cocTaBisieT 144 yacoB (4 3a4eTHBIX €IMHUILBI).

Bun yue6HO# paboTh dopma o0yueHus
OuHast 3a049Hast

Ay/IHMTOpHBIE 3aHATHS (BCEro) 64 18
B mom uucne: - -
JlekuroHHOrO THIA 32 8
CeMHHapCKOro THma 32 10
CamocrosiTejibHasi pa6oTa (Bcero) 62 108
B mom uucne: - -
[TpopaboTka MaTepuana JeKIHid, 30 80
HOJTrOTOBKA K 3aHATHUSIM
CamMocTosATENbHOE U3YUECHUE TEM 8
WNuauBuayansHOE 3aaHNE 14 10
KonTtpospHbIe paboThl - 18
Pedepar 10 -
Bug npoMexyToYHOM aTTecTalyu:

IK3aMeH 18 18
OO0masi Tpy10eMKOCTh:
4acoB 144 144
3a4ETHBIX €IUHUII 4 4




4. ConepskaHue QM CHUAIINHbBI

4.1. Conep:xanue pa3iejioB TUCHUUIIMHBI

Ne
/o

HanmenoBanne pasaciia
JHUCLHMITIIMHBI

Coneprxanue pasnena

1

2

3

1.

MarepuanoseneHue

Beenenue. Teopertudeckne M TEXHOJIOTMYECKHE OCHOBBI
MIPOU3BOJCTBAa MarepuaaoB. OCHOBBI MeETaJUIyprHU€CKOro
IIPOU3BO/ICTBA. Marepuainsl, IPUMEHSIEMbIE B
MaIIMHOCTPOEHUHN U mpubdopocTpoeHnu. Kpucrammuueckue
pPELIETKH METAJUIOB. PeanbHOE cTpOocHME METAJUIOB.
Crpoenue cmiaBoB. JluarpamMmbl COCTOSIHMSL —CIUIABOB.
CsoiictBa  MertamioB. JKene3oyriepoaucTble  CILIABBI.
CrpykTypHbIE COCTAaBJISIOLLNE KEJe30yrIepOaUCThIX
CILIaBOB. JlMarpaMMa COCTOSIHUSA CILJIaBOB XKEJIE30-LIEMEHTUT
Fe — FesC. Knaccuduxarus, MapkupoBKa CTajiei U 4yTyHOB.
Tepmuueckasi o6pabotka. [loBepxHOCTHasI 3aKajKa CTaJH.
XuUMUKO-TepMUYecKasi 00paboTka ctanu. Bnusaue yriepoaa
U IpUMECEN Ha CTPYKTYpy M CBOMCTBa cTaynei. BimsHue
Jerupyromux 31emMeHToB. CrenuaibHble CTadu W CILUIABHI.
[[BeTHbIe MeTa)uibl M CIUIaBbl. [loJMMEpBI, IMIACTMACCHI.
Pe3unbl, KOMIIO3ULIMOHHBIE MaTepHalibl. JlU3jeKTpruuecKue
Marepuasibl.  [IpOBOIHMKOBBIE Marepuayibl. MarHuTHbIE
Marepuanbl. OCHOBHbIE METOJbI IMOJyYEHHS] TBEPABIX TEI.
OCHOBBI  IOPOIIKOBOM METAJLIyPIrUM. Hanbuienune
MaTepuanoB. Teopus u mnpakTuka (HOpMOOOPa30BAHUS
3aroTOBOK. Knaccudukanuss  cnocoOoB  moIydeHHUs
3arotoBoK. [IpoW3BOACTBO 3aroTOBOK CIIOCOOOM  JIUTHS.
IIpousBoacTBO 3aroTOBOK IJIACTUYECKUM
e OpMHUPOBAHUEM.

[IpousBoacTBo
HEPa3beMHBIX
COEAVMHEHHI 1
00paboTKa MEeTaIoB
pe3aHuem

[TpousBoacTBO HepazbeMHBIX coeAuHeHuid. (CBapouyHoe
npou3BOACTBO. DUBNKO-XUMHUYECKHE OCHOBBI IOJIyYEHUS
cBapouHoro coenuHenwus. Ilalika marepuanos. Ilomydyenue
HEpa3beMHBIX COEAMHEHUH CKIeuBaHUEM. M3roroBieHue
nonydaOpukatoB W jaeramedl W3  KOMITO3UIIMOHHBIX
MaTepHraioB. OU3NKO-TEXHOJOTHYECKUE OCHOBBI MOJTy4YEHUS
KOMITO3UITMOHHBIX MaTepHayioB. M3roToBieHne U3aenuil u3
METaJUINYECKUX KOMITO3UITUOHHBIX MaTepHaoB.
OcoOeHHOCTH TIOJIYYEHHS JIeTalel W3 KOMITO3MIIMOHHBIX
MOPOLIKOBBIX MaTepuanoB. M3rorosnenue nomydadprukaros
U UW3JCNUH W3 DBTEKTHYECKMX  KOMIIO3MIIMOHHBIX
matepuaioB. M3roroBieHue jgetasieil U3 MOJUMEPHBIX
KOMITO3UITUOHHBIX MaTepHaioB. V3roToBiIeHHE PE3MHOBBIX
neraged u  noiygdabpukaToB. 3HaueHHEe 0OpabOTKH
KOHCTPYKIIMOHHBIX MaTepHalioB pe3aHueM. Pe3aHue u ero
OCHOBHBIE JIEMEHTBHI.




4.2. Pa3zgenpl IMCOMIVINHLI 1 BUALI 3aHATHNA
ouHast popma o0ydeHus

Ne HaumenoBanue paznena Jleknmonnoro | CeMuHapCKOro CP Bcero,
/i JUCITUTLIAHBI THIIA TUTIA 4acoB
1 2 3 4 B 6
1. MarepuanoBeneHue 16 16 30 62

IIpon3BOACTBO HEPAZBEMHBIX
2. | coeguHeHU# U 00paboTKa 16 16 32 64
METAJIJIOB pe3aHreM
3. DK3aMeH - - - 18
Uroro: 32 32 62 144
3aouHas popma o0OydeHuUs
Ne HaumenoBanue paszeina Jlexunonnoro | CeMuHapcKoro CP Bcero,
n/m JUCIUILTAHBI TUTIA TUTIA 4acoB
1 2 3 4 5 6
1. | MarepuanoBencHue 2 4 50 56
[Tpou3BOACTBO HEPA3BEMHBIX
2. | coenuHEeHHH 1 00paboTKa 6 6 58 70
METAJIJIOB PE3aHUEM
3. | Dx3ameH - - - 18
Uroro: 8 10 108 144
4.3. 3aHsATHSA CEMHMHAPCKOI0 THIIA
Ne TpynoemkocTs
/i Ne paznena Tema (uiac)
JTUCTUTUTAHBI
OuYHas | 3ao4yHas
1 2 3 4 5
1 1 W3ydyeHne MapKupoBKH cTajei u 001acThb ) )
: MPUMEHEHUS
W3ydeHne MeTo/1a orpeiesieHUs TBEPIOCTH
2. 1 cnocobom bpunems 2 2
3 1 W3ydeHne MeTo/1a onpeesieHus: TBEPIOCTH 5 i
cocoboMm PokBemia
4 1 W3ydeHne quarpaMMbl COCTOSTHUS CILIABOB 5 i
«Kenezo-yrnepoa»
5 1 Wzydenue cn0c060i3 oTIpeICIICHUS 5 i
MEXaHUYECKUX CBOWCTB METAJIJIOB
6. 1 W3ydeHne MeTo/1a UCCIIe0BAHUS 5 i
MaKpOCTPYKTYPBI
- 1 W3ydeHne MeTo/1a UCCIICOBAHUS 5
MUKPOCTPYKTYPBI
g 1 Nzyuenue CHS)CO6OB TePMUYECKON 00paboTKHI 2 2
YIIEPOANCTON cTamun
9 9 KoHCTpyKIIHS U TeOMETPUIECKHE TapaMeTPhI 5 i
PEXKYIIET0 HHCTPYMEHTA (CBEpIIo).




10. 2 KoHcTpykius ¥ reoMeTpuuecKue mapaMeTpsl 5 5
PEXYIIEro MHCTPYMEHTA (pe3elr).
11 2 KoHcTpykiius v reoMeTpuyecKkue mapaMeTpsl 5
peXyIero HHCTpymeHTa (¢pesa).
12. 2 N3ydeHne MeTaIIOpeKyIINX CTAHKOB 2 2
13. 9 KonTposnb kauecTBa CBapHOTroO IIBa 5
MeTaJIOrpauecKuM METOJIOM
14. 9 KoHTposb ckpbIThIX NeeKTOB AeTajeit 5
YJIBTPa3BYKOBBIM METOJIOM.
15. 2 CBapka ¥ HaIlJIaBKa B pPeMOHTHOM ITPOM3BOJICTBE 2 2
16. 2 Bubpoayrosas HarmiaBka 2
HWroro: 32 10

4.4. Y4eOHble 3aHATHSA, Pa3BHBaIOIMe Y 00y4alOIIMXCSl HABBIKH KOMAH/IHO# paldoThl,

MEKINYHOCTHBIC KOMMYHUKAIIlUU, IPUHATHE pemelmi?l, JUACPCKHUE KAaYeCTBA

He npedycmompeno OIIOII.

4.5. IlpumepHasi TeMaTHKa KypPCOBBIX IIPOEKTOB (pador)

He npedycmompero OIIOII.

5. Opranusanus caMmoCTOATEIbHOH PadoThHI 00yUYAIOUIUXCS 10 JUCIHUIIINHE

5.1. Tunbl caMoOCTOATE/ILHOI PA0OTHI H €€ KOHTPOJIb

Tun camocrosiTeILHOH

dopma 00ydeHuUs!

Texkynui KOHTPOJIb

padoThI OYHasl 3a04Hast

[IpopaboTka mMaTepuaia JEKIHH, 30 TecTHpOBaHHE

MOJITOTOBKA K 3aHSATHUSIM

CamocrosTenpbHOEe H3YUCHNE 80 TECTUPOBAHUE

TeM 8 WA
co0eceioBaHUE

WHauBHayanbHOE 3aaHNE 14 10 cobecenoBanue

KonTtposbHbIe paboThl - 18 3ammra

Pedepar 10 - cobeceioBaHNE

BCEr0 YaCOB: 62 108

5.2. Y4eOHO-MeToAUYeCKHE MATEPHUAIBI 1JIsl CAMOCTOSITEILHON PadoThI:

1. KyckoB B.H., Ilaynasc B.}O., Cmonun H.M. PeMOHT TexHoIOTHYeCKOro 000py10BaHUS
nepepabaThIBaONINX TPOU3BOACTB. Y4yeOHoe nmocodue. - Tromenn: Bektop byk, 2013. — 160 c. 50

OK3.

2. TNaynsc B.}O. Marepuanosenenue. TexHOIOTHs KOHCTPYKIMOHHBIX MaTepHalioB.
MeTtonuyeckue yka3zaHus JUIsl caMOCToATeIbHOU padoThl. — TroMeHb: ['AY CeBepHoro 3aypaibs,
2017. — 16 c [DnexTpoHHBIH pecypc].

5.3. Tembl, BHIHOCHMbIE HA CAMOCTOSAITEIbHOE H3YUYCHHE:

Paznen 1 «MarepuanoBeneHue»
1. CTpoeHue crnaBoB.

2. Pe3uHbl, KOMIIO3UIIMOHHBIE MATEPUAIIBI.
Paznen 2 «IIpou3BoACTBO HEPA3BEMHBIX COSMHEHHH U 00pab0oTKa METAIIIIOB PE3aHUEM»
3. 3HOC pexymux HHCTPYMEHTOB.

4. KauecTBO 00pabOTaHHON MOBEPXHOCTH.

5.4. Tembl pedepaToB:

1. HUcropuyeckuii acieKT pa3BUTHS MaTEPUATIOBEICHUS U TEXHOJIOTUN MaTEpUAIOB.
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[TpupoaHbIE HCTOYHUKHN MaTEPHAIIOB.

BunusiHue yriepoza v NOCTOSIHHBIX IIPUMECEN Ha CBOMCTBA CTaIH.
O6uacTu npUMeHeHus: a30THPOBAHUSI.

3HaueHNe MOBEPXHOCTHOTO HAKJIeTa B MAITMHOCTPOCHUH.
Crmutasl ¢ 3G HEKTOM «IaMsITH GOPMBD».

OO6nacTv NPUMEHEHHS AIFOMUHUEBBIX CILIABOB.

O6uacTi UCTIOIB30BAHUS KEPAMUYECKUX MAaTEPHUAIIOB.
OCHOBHBIE METO/IbI TIOJYYEHHSI 3arOTOBOK U JIETaIeH.

. U3rotoBieHue pe3nHOBBIX JieTanel u noiypabpuKaTos.
. TexHomornyeckas cxeMa COBpEMEHHOI'0 METAJUIypPru4ecKoro pou3BOICTBA.

. IIpoykuyst 4epHOU U LIBETHOW METAJLITYpIUH.

. Marepwuaiibl 17151 IpOM3BO/ICTBA YYTYHA.

. [Ipssmoe BoccTaHOBIICHHE Keme3a U3 pya (kapOoTepmus).
. [Ipon3BOACTBO UyryHa.

. HepennaBHHe IMPONLECCChI MPONU3BOJACTBA CTAJIU.
. COBpeMeHHOC COCTOAHHUC W IICPCIICKTUBBLI PAa3BUTUS JIUTbA IMPU IIPOU3BOACTBC 7131 (X1 050

MalIUHOCTPOECHHUS.
dwusnueckue 0CHOBHI (POPMOOOPA30BAHUS JTUTHIX 3aTOTOBOK.
JIuTelinble CBOKCTBA CIUIABOB U UX BIIMSHUE HA KaYE€CTBO OTJIMBOK.

Oco0eHHOCTH U3rOTOBJICHUS OTIMBOK HENPEPHIBHBIM JIUTHEM.
IIpuMeHeHne 31aCTUYHBIX CPeJl B IMCTOBOM IITAMIIOBKE.

[Tony4yeHue cBapHbIX NPSMOLIOBHBIX U CHUPATbHOIIOBHBIX TPYO (TEXHOJIOIUs COPTAMEHT,
MIPUMEHEHNE).

MexaH4ecKre UCIIBITaHUs METAIJIOB (3aMep TBEPAOCTH).

BricokockopocTHBIE CTIOCOOBI IeOPMHUPOBAHUS, BIUSIHUS CKOPOCTH Ae(POPMHUPOBAHUS HA
IPOYHOCTHBIE U MJIACTUYECKUE CBONCTBA.

[IpumeHeHne sa3epHOW TEXHOJOTMM B BOCCTAHOBUTENBHOW HAIUlaBKe JeTanel
aBTOMOOMIJIECTPOEHUSI.

XosoaHas cBapka — Kak Criocod coeIMHEHUs JAeTajeil B TBEpAOM COCTOSTHUH.
[TpuMeHeHHEe 3IEKTPOHHO-TYYEBOM CBapKH s COEJMHEHUS >KapONpOYHBIX CcTajen
OOJIBIIINX TOJIIIHH.

OcoOeHHOCTH COENMHEHHS 3aroTOBOK MaJblX TOJIIMH B MHKPOIJIEKTPOHUKE U
prUOOPOCTPOCHUH.

VYnbTpa3ByKoBasi CBapKa IIBETHBIX METAJIOB.

I/ICTOpI/I}I Pa3BUTHA CBAPKU U CBAPOYHOI'O ITPOU3BOJACTBA.



6. MDOHI OLEHOYHBIX CPeICTB /sl NPOBEJEHUS TMPOMEKYTOYHONH aTTecTalnuu
00y4YaAKOIIHUXCS 10 TUCHHILINHE

6.1 IlepeyeHb KOMIIETEHUHMH W OIEHOYHbIE CPeACTBA HHIAUKATOPA IOCTUKEHMSI
KOMIIeTeH Ui

Koo [Tepeuens mIaHUpPyEMbIX HaunmenoBanue
WNuaukaTop AOCTHKEHUS
Komne- pE3yNIBTaTOB O0yUYEHUS TIO OIICHOYHOT'O
KOMITETCHIIUHT

meHyuu JUCITUTUINHE CpeJICTBa
3Hamp: Tect
- CTPOCHHME U CBOMCTBA DK3aMeHaIMOHHBIN
MaTEpUaJIOB, CYIIHOCTb ouner

ﬂBJ'IeHPIfI, MMPOUCXOIAIINX B
Marcpurajax B YCIOBHAX

SKCILTyaTaluy U3IeNNi;
N/I-1nk-1 Onpenensier y ’

pecypchl, HEOOXoIUMbIE | YMemb:

ISt BHEAPEHHUS - MO0MPATh HEOOXOTUMBII
pa3paboTaHHBIX MEP IO Marepua sl U3rOTOBIICHHS
[IK-1 | noBbiucHuzo JeTanei MallvH, Ha3HA4YaTh
s} dexTUBHOCTH BHJI 00paOOTKHU ISl OTyYEHUS
JKCIUTyaTaluu TpeOyeMbIX
KOHCTPYKIIMOHHBIX OKCILTYaTallMOHHBIX CBOUCTB
MaTepHuanoB JIeTallen;
61a0emb:
- METOJIUKOU BbIOOpa
KOHCTPYKIIMOHHBIX
MaTepUasoB JJIsi U3TOTOBIICHUS
JJICMEHTOB MaIIiH u
MEXaHHU3MOB

6.2. lllkaJjbl OLeHUBAHUS

[IsaTudamabHast MIKAJa OleHUBAHUS YCTHOT0 OK3aMEHa

Ormenka Omucanue

OOyJaromuiicss IEeMOHCTPUPYET ITyOOKHE 3HAHHS B CTPOEHUE U CBOMCTBA
MaTepUAJIOB, CYLIHOCTH SIBJIEHUN, IPOUCXOASAIIMX B MaTEpUATIaX B YCIOBUIX
SKCIUTyaTalluu U3JIeINH; YMEHHs oI0upaTh HEOOXOIMMBIN MaTepHall JIst

5 M3TOTOBJICHHUSI JIeTallel MallllH, Ha3HA4YaTh BUJl 0OPaOOTKH ISl TIOTy4YeHUs
TpeOyeMbIX IKCIUTyaTallUOHHBIX CBOMCTB JI€TaJeH; BIAJCET METOIUKON BHIOOpA
KOHCTPYKLHMOHHBIX MaT€pUAJIOB JJI1 U3TOTOBJICHUS DJIEMEHTOB MAlllUH U
MEXaHM3MOB, OTBEYAET HA BCE JIOMOJHUTEIIBHBIE BOITPOCHI.

OOyuaromuiics JeMOHCTPUPYET 3HAHUS B CTPOEHHE M CBOMCTBA MaTepHajoB,
CYLIHOCTHU SIBJIEHUH, MPOUCXOSAIINX B MaTepHuajax B yCIOBHUSIX 3KCIUTyaTalluu
u3genuil; yMeHus HoA0uparth HEOOXOAMMBIM Marepuan JUis HM3TOTOBJICHUS
4 JeTanedl MallMH, Ha3HauaTh BHUJ O0OpabOTKM Il TOJydeHUs TpeOyembIx
DKCIUTYyaTallMOHHBIX CBOMCTB J€Taleil; BlaaeeT METOAMKONH  BBIOOpa
KOHCTPYKLUMOHHBIX MAaTepHUaJioB JUIsi M3TOTOBJIEHUS JJIEMEHTOB MAallUH H
MEXAaHU3MOB, IpU 3aTPyAHEHUH B OTBETE Ha OJUH M3 JOIOJHUTEIBHBIX
BOIIPOCOB.




OOyuaronuiicst IEMOHCTPUPYET MOBEPXHOCTHBIE 3HAHUS B CTPOCHHE U CBOMCTBA
MaTepHaJIOB, CYLIIHOCTH SIBJICHHM, MPOUCXOIAIIMX B MaTepHUaNlaX B YCIOBHUAX
OKCIUTyaTallul W3JENUiH; JOMYyCKaeT HETOYHOCTH B MOJ00pe HEOOXOIMMOro
MaTepuaia JUisl U3rOTOBJICHUS JeTallell MalllMH U Ha3HaueHUe BUAa 00paboTKu
3 JUTSL TIONTyYEHUS TPEOYEeMbIX 3KCIUTYyaTallMOHHBIX CBOMCTB JIETaleH; BlIaJeeT HE B
MOJIHOM Mepe METOJIUMKONM BbIOOpa KOHCTPYKIMOHHBIX MaTepHalioB s
W3TOTOBJICHHSI DJIEMEHTOB MAIlMH M MEXaHU3MOB, OTBEYaeT Ha BCe
JIOTIOJIHUTEJIbHBIE BOIIPOCHI, 3aTPYAHUTENIbHBIE OTBEThl HA JONOJHUTEIbHBIC
BOIIPOCHI.

OO0yJaromuiicss TeMOHCTPUPYET OTCYTCTBHE 3HAHUW B CTPOCHHE U CBOWCTBA
MaTepHaJioB, CYLUIHOCTH SIBJICHUM, MPOUCXOJAIIMX B MaTepualax B YCIOBHUAX
SKCITyaTalluu W3JIENHi; He yMeeT MoaOupaTh HEOOXOAMMBI MaTepuan s
2 W3TOTOBJICHHSI JIeTaJIed MAaIllMH, HE MOXET Ha3HadaTh BUJ OOpaOOTKH s
MOJTlyd4eHUs: TpeOyeMbIX OJKCIUTyaTallMOHHBIX CBOWCTB JeTajeil; He BiaJeeT
METOJUKON BHIOOpAa KOHCTPYKIMOHHBIX MATEPHAIOB JJIi W3TOTOBJICHHUS
3JIEMEHTOB MAIllMH U MEXaHU3MOB.

HIkaja oneHMBaHMs TECTUPOBAHMS HA JK3aMeHe

%0 BBLINOJHEHUS 3aaHUA Bajna no 5-0aabHOU cucTeMe
86 — 100 5
71-85 4
50-70 3
meHee 50 2

6.3. TunoBblie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTEepUaJibl:

VYka3aHbl B IPUIIOKEHUU 1.

7. IlepeyeHb OCHOBHOI M JONOJHUTENbHON Y4eOHOH JUTepaTypbl, HEOOXOAMMOM 1JIA
OCBOCHUS AMCLHMIINHBI

a) OCHOBHAs Tumepamypa

1. I'erbman, A. A. MartepuanioBenenue. TeXHOIOTHS KOHCTPYKIIMOHHBIX MaTepHayioB / A.
A. Terbman. — Cankr-IlerepOypr : Jlanb, 2023. — 492 c¢. — ISBN 978-5-507-45200-2. —

Texkct : onexTpoHHsblid / Jlanb @  aneKTpoHHO-OMOnMoTeuHas cucrtema. —  URL:
https://e.lanbook.com/book/292859 — Pesxxum nocTyma: 11 aBTOPH3. MOJIb30BaTENEeH.
2. 3emckoB, 1O. I1. Marepuanosenenue / FO. I1. 3emckoB. — 2-¢ usg., crep. — CaHKT-

[TetepOypr : Jlanb, 2024. — 188 c. — ISBN 978-5-507-48829-2. — Tekcr : anexkTpoHHbli // Jlanb
: 2JIeKTpoHHO-0MOMoTeunast cuctema. — URL: https://e.lanbook.com/book/364784 — Pexum
JIOCTYTIA: /1711 aBTOPU3. TIOJIb30BaTENEH.

3. MaiitakoB, A. JI. JlabopaTOpHBI MPAaKTHKYM IO TEXHOJOTHH KOHCTPYKIIHOHHBIX
MaTepuaioB : yueOHoe nmocobue / A. JI. Maiitakos, H. T. Berpona, JI. H. bepsizeBa. — Mockaa,
Bonorma : Uudpa-Umkenepus, 2023. — 192 c¢. — ISBN 978-5-9729-1435-7. — Tekcr
anektpoHHblt // Ludposoit obpazoBatenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/133401.html — Pesxxum noctyna: as aBropusup. [lonb3oBateneii

4. Connues O.I1. Matepuanosenenue : yueonuk ams By3os / Connues FO.I1., Ipsxun E.N..
— Cankr-ITerepOypr : XUMU3JIAT, 2024. — 783 c. — ISBN 978-5-93808-416-2. — Texkcr :
anektpoHHblt // Lludposoit obpazoBatenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132913.html — Pesxxum noctyna: as aBropusup. [lonb3oBaTeneii



5. ComuneB O.I1. TexHoyorusi KOHCTPYKIIMOHHBIX MAaTE€PUAIOB : y4eOHUK IS BY30B /
Comnnrnes F0.I1., EpmakoB b.C., [Tupaitaen B.1O.. — Cankr-Ilerepoypr : XUMU3 AT, 2024. —
504 c. — ISBN 978-5-93808-417-9. — Tekct : anmektponHsblil // Lludpooit oOpazoBaTenbHbIN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/132914.html — Pexum
JOCTYTIA: JIJISl aBTOPU3HUP. TIOJIb30BaTENeH

6) OononHumenvHas iumepamypa

1. KopotkoB, B. A. CBapka clenHMajJbHBIX CTaJICH M CIUIABOB : Y4EOHO-METOJAMYECKOE
nocooue / B. A. KoporkoB ; mox penaknueir E. H. CadonoB. — CapatoB : By3oBckoe
obpazoBanme, 2013. — 31 ¢. — Tekcr : anexTpoHHBIH // LludpoBoii 00pa3oBaTeIbHBIA peCypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/20698.html — Pexxum nocryna: ans
aBTOPU3HP. MOJIb30BATENEH

2. MatepuanoBenenue : nadopatopusliii npaktuky™m / B. E. I'opauenko, E. I'. T'opauenko,
A. A. Abpocumona [u ap.]. — Cankrt-IletepOypr : Cankr-IlerepOyprckuii rocyapcTBEHHBIN
aApXUTEKTypHO-cTpouTenbHbIi yHUBepcuTeT, ObC ACB, 2016. — 112 ¢c. — ISBN 978-5-9227-
0653-7. — Texcr : anexTponnsbii // Lludporoit odpazoBarenbHblil pecypc IPR SMART : [caiir].
— URL: https://www.iprbookshop.ru/74335.ntml — Pexum poctyma: it aBTOpU3HD.
[10JIb30BaTEEH

3. MacnoB, A. P. OCHOBBI NPOCKTHPOBAHUS TEXHOJIOTHYECKOH OCHACTKH : YUCOHHK IS
CIIO / A. P. MacnoB. — 2-e uzn. — CapatoB, Mocksa : [IpodoOpazoBanue, Aii [Ilu Ap Meaua,
2024. — 151 c. — ISBN 978-5-4488-1993-3, 978-5-4497-2893-7. — TekcCT : 3JIGKTPOHHBIH //
[MudpoBoit  obpazoBatenbubiii  pecypc IPR SMART :  [caiit] —  URL:
https://www.iprbookshop.ru/138454.html — Pexxum noctyna: asist aBTOpU3Mp. MOJIb30BaTECH

4. YepenaxuH, A. A. OcHOBHOE 000pyJOBaHKE JI TPOU3BOJICTBA CBAPHBIX KOHCTPYKIUH :
yaeonuk as CIIO / A. A. Uepenaxun, B. I1. JIsmskua. — Capatos : [IpodoOpazoBanue, 2024.
— 304 c. — ISBN 978-5-4488-1757-1. — Tekct : anexrponHsIii // LludpoBoii oOpazoBarenbHbII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/135945.html — Pexum
JOCTyTa: ISl aBTOPU3UP. MOJIb30BaTeNeH

5. Connues, lO. II. MarepuanoBeneHrue crnenUaIbHBIX OTpaciel MaIIMHOCTPOEHUS :
yuebHoe rocobue / FO. I1. Connues, B. IO. [Tupaiinen, C. A. Bonorxxanuna ; noa peaakiueii O.
I1. ConrueBa. — Cankr-Iletepoypr : XUMU3/IAT, 2022. — 784 ¢. — ISBN 978-5-93808-387-
5. — Texkcrt : anextponHslii // Lugpposoii obpazosarensublii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/122438.html (mara ob6pamenus: 21.06.2024). — Pexum
JOCTyTa: 71l aBTOPU3UP. MOJIb30BaTeNeH

8. Ilepeyens pecypcoB nHGOPMAIIHOHHO-TEJIEKOMMYHHKAMOHHOM ceTn ""UHTepHeT"

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

2. Hayunas snekrponHast Oubnnorexka www.elibrary.ru;

3. DnekTpoHHO-O0MbIHOTeYHAs cucTeMa «JlaHby Www.e.lanbook.com;

4. DnexkrpoHHo-6ubMoTeuHas cuctema «IPR-books» www.iprbookshop.ru;

9. MeToauyeckue yKazaHus JJsl 00y4AOIIHXCS M0 OCBOEHHUIO TUCIHIJIMHBI

1. Banpaman, T. FO. MarepuanoBeeHue U TEXHOJIOTUS KOHCTPYKIIMOHHBIX MaTEPHAIIOB :
meroanueckue ykazaaus / T. FO. Banpnman. — Canxkr-IletepOypr : CII6I'AY, 2021. — 34 ¢c. —
Tekcr: onexTpoHHbld / Jlanb :  2nekTpoHHO-OMOIMoTeuHas cucrema. —  URL:
https://e.lanbook.com/book/191450 — Pesxum gocTyna: st aBTOPHU3. ITOJIb30BATENCH.

2. MeTtammoBe/IeHHE W TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MAaTEPHAJIOB | Y4eOHO-METOAMYECKOE
nocobue / B. A. Illaxos, H. A. Xapuxos, M. M. 3arun, II. I'. Yukun. — OpenOypr :
OpenoOyprckuii I'AY, 2024, — 178 c¢.— Tekct : snekTpoHHBIN / JlaHh : 3JI€KTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/427631 — Pexwum goctymna: s
aBTOPH3. NIOJIb30BATEIICH.


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

10. ITepeyenb MHGOPMAITMOHHBIX TEXHOJIOTHii

1. Onepanuonnas cucreMa Windows (JIMIIEH3MOHHO-TIPOTPAMMHOE 00eCTIeUeHHUE)
2. ITaket npuknaaaeix nporpaMmm MS Office 2007 (YHUBEpCHUTETCKAS JTUIICH3HS )
3. Google meet (www.meet.google.com)

4. Test DUOC I'AYC3 (www.Ims-test.gausz.ru)

11. MarepuajJibHO-TeXHHYECKOe OOecredeHue TN CIUTIIUHbI

Jns  dreHuss JekuMid 1o  gucuMiuiuHe  «MarepuanoBeieHHe U TEXHOJOTHUs
KOHCTPYKIIMOHHBIX MaTEpHUAJIOB» MCIOJB3YETCS ayJAUTOPHs, OCHAICHHAs MYJIbTUMEIUUHBIM
ob0opyznoBanueM. JlabopaTtopHble 3aHATUS M0 AUCHUILTMHE «MarepuanoBeieHHe U TEXHOJIOTHUs
KOHCTPYKIIMOHHBIX MaTePUAIOB» MIPOBOJIUTCS B CHECIIUATBHBIX Ay JUTOPUSIX, B KOTOPBIX UMEIOTCSI:

- IJTAKaThl [0 MAaTEPHAJIOBEICHUIO U 00paboTKe METAIIJIOB;

- tBepaomep MET-V /[1;

- maxTHas mydenpaas neus CIIOJI-1.1,6/12-M3;

- MeTajutorpadudeckuii Mukpockon Anstamu MET 1M;

- TBepaomep TM - 2M;

- tBepaomep TK - 2M;

- TOKapHO - BUHTOpe3HbI ctaHok CK 625 JI;

- CBEpJIMJIBHBIN cTaHOK Mojenu 2b 125;

- yHUBepcaabHbIN 0510k muTanus Sunkko PS-152+;

- TUTEJIbHBIC [IUIILIBI;

- 00pa3ibl MaTepUAIIOB;

- BBICOKOTEMITEpaTypHbIE TUTIIN;

- crenp «Ilapo- 1 TenION30MAIMOHHBIE MATEPUATIBDY.

12. OcoGeHHOCTH OCBOEHUSI TUCHUILUIMHBI 15l HHBAJIWIOB M JIMI ¢ OrPAaHUYEeHHBIMH
BO3MO’KHOCTSIMHU 3/10POBbSI

OOyuenne oOydarolmUXcs C OTrPaHUYEHHBIMH BO3MOXKHOCTSIMH  3[I0POBBSL  MPHU
HEOOXOJUMOCTH OCYIIECTBISIETCSI HAa OCHOBE aJanTHUPOBaHHOW pabouell mporpammsl C
UCTIOJIb30BAaHUEM  CIEIHMAIBHBIX METONOB OOyYeHUS W JWJAKTHYECKUX MAaTepHasosB,
COCTaBJIEHHBIX C YYETOM OCOOEHHOCTEH TNCHUXO(PU3NYECKOTO pa3BUTHSA, WHIWBUIYAIBHBIX
BO3MOYKHOCTEHN M COCTOSIHUS 3JI0POBBS TAKKX 00ydaronuxcs (00ydaromerocs).
B nensx ocBoeHus yueOHOM MporpaMmbl JUCHMITIMHBI HHBAJIMAAMU U JIMIIAMU C OTPAaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/I0pOBbsI 00€CIIeUnBaCTCS:

* I MHBAJIMJIOB M JMII C OrPaHUYEHHBIMH BO3MOXHOCTSIMHM 3/I0pPOBBSI 10 3PEHUIO:
pasMelleHre B JIOCTYMHBIX JUIsl 00yYaroIMXCs, SBISIOMUXCS CICHBIMU WIH CIA0O0BUISIIIMH,
MeCTax U B aJallTUPOBaHHON (popMe CTIpaBOUHOM HH(OpPMALIMK O PACTIHCAHUU YUEOHBIX 3aHITUM;
IPUCYTCTBUE ACCUCTEHTa,  OKa3bIBAIOLIEro o0yyaroneMycs HeoOX0IUMYIO MTOMOIIb;
BBIITYCK aJTbTEPHATUBHBIX (JOPMATOB METOJMYECKUX MaTepHasioB  (KpyHHBIH MpUPT WiIH
aynuodaiinel), ucnoib3oBaHue Bepcuu caita g cnadoBumsanmx OBC PR BOOKS wu
cnenuanbHoro MoouinbHoro npunoxxenus IPR BOOKS WV-Reader (mporpaMMbl HEBU3yallbHOTO
JocTyna K HMH(OpManuu, NpeAHa3HaYeHHOM Ui MOOWMJIBHBIX YCTPOHCTB, paOOTaIOMIMX Ha
omeparmonHoit cucreme Android u 10S, koTopas He TpeOyeT chnenuasbHO OOYYEHHOTO
accucteHTta, T.K. jmoau ¢ OB3 mo 3peHuto paboTaioT CO CBOMM YCTPOWCTBOM HPHUBBIYHBIM
CHocOo0OM, UCTONB3Ys CHEUUANIbHbIC MITaTHBIE MPOTPaMMBbI JUISl HE3PSUUX JIFOJIeH, ¢ KOTOPhIMU
IPR BOOKS WV-Reader umeer MoTHYIO COBMECTHMOCTB);

* JUId UHBAJUAOB U JMIl C OTPAaHHMYEHHBIMH BO3MOXHOCTSMHU 3/I0pOBbS MO CIYyXY:
Ha/JIeXKallMMHU 3BYKOBBIMH CpPEICTBaMH BOCIIPOU3BeIeHNE NH(OPMAIUY;



* 1 HHBAJIMIOB U JIMI C OIPAaHMYEHHBIMU BO3MOXKHOCTSAMHU 3I0pPOBbsA, HMMEHOLIUX
HapyIIEeHUs] OMOPHO-IBUTATENIBHOTO arlapaTa: BO3MOXKHOCTb OECIHpPENsTCTBEHHOTO JOCTYIIa
o0yyaromuxcs B y4eOHbIC TOMEIICHUS, TyaJeTHbIe KOMHATHI U JIpyTrue MoMenieHus Kadeapsl, a
TaKXe MpeObIBaHUE B YKA3aHHBIX  IOMEIICHUSIX.

O6pa3zoBanue 00y4YarOMIMXCSI C OTPAaHUYECHHBIMU BO3MOXHOCTSIMU 3/10POBBSI MOXET OBITh
OpPraHU30BaHO KaK COBMECTHO C APYTUMH OOy4YalOUIMMHUCA, TaK U B OTAEIbHBIX I'PyINax WU B
OTZEIIBbHBIX OPraHU3aLUsAX.



[Tpunoxenue 1
MuHHCTEPCTBO HAyKU U BhIcIIero oOpazoBanus Poccuiickoit denepannu
®I'BOY BO lN'ocynapcTBeHHbIH arpapHbiii yHuBepcuteT CeBepHOro 3aypaibs
NHxeHEepHO-TEXHOIOTUYECKUN NHCTUTYT

Kadenpa Texuuueckue cuctemsl B AIIK

OOH/I OHEHOYHbLIX CPEACTB

110 y4eOHOW TUCIMIUTHHE MaTepraloBEeICHHE U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX
MaTepHaioB

IU1s1 HaripaBiieHust noaAroToBku 35.03.06 ArpouHskeHepust

npoduiib TexHUYeCKuil CepBUC B arpOIPOMBIIIIIEHHOM KOMILJIEKCE

VYpoBeHb BhICIIEr0 00pa3oBaHus — OakagaBpraT

Pa3zpaboTunku:
noteHT kadenpsl Texauueckux cucrem B AIIK, kann. Texs. Hayk B.1O. [1aynbc
npenojaBarens kapeapol Texunueckux cucteM B AITK, M.A. TNaiiBopon

MH)XeHep-MexaHuK nepBoro kinacca OO0 «Coenunenne72y», A.C. Ounatos

YTBepKIeHO Ha 3aceAaHuH Kadeapsl
npoTokoa Ne 10 ot «31» mas 2024 r

W. o. 3aBenyromiero kadeapoit feeee A.B. CraBurkwuit

Tromeun, 2024



KOHTPOJIBHBIE 3AJTIAHUSA 1 UHBIE MATEPHUAJIBI OHEHKH
3HaHUMW, YMEHU, HABBIKOB U (MJIM) OMbITA JEATEIbHOCTH, XapaKTepU3yIoIIue
sTansl HOpMUPOBAHUS KOMIIETEHIIMN B MTPOILIECCE OCBOCHUS TUCITUTIIMHBI
MATEPUAJIOBEJIEHUE U TEXHOJIOTI'UA KOHCTPYKIIMOHHBbIX
MATEPHAJIOB

1. Bonpocsl /11 TPOMEKYTOYHOM aTTecTAlUU
(B popme yCcTHOTO 3K3aMeHA)

IIK-1 Cnoco0eH ocymiecTBIsATh COOpP HMCXOAHBIX MaTEpHUaoB, HEOOXOAUMBIX IS
pa3pabOTKM TUIAHOB MEXaHM3alMd (AaBTOMATU3allMM) TPOU3BOJICTBEHHBIX MPOLECCOB U
AKCIUTYaTallMu CEIbCKOXO035MCTBEHHOW TEXHUKU

HUA-1nk-1 Onpenensier pecypchl, HEOOXOAUMBIE UIsl BHEAPEHUS pa3paOOTaHHBIX MeEp IO
MOBBIICHUIO YP(EKTUBHOCTH IKCILTyaTallii KOHCTPYKITMOHHBIX MaTEPUAaJIOB
3HaTh:

- CTPOEHUE U CBOMCTBAa MaTEpHaJOB, CYLUIHOCTb SIBJICHUM, MPOUCXOALIMX B Marepuaiax B
YCJIOBHSIX 3KCIUTYyaTalluy U3/1EIUI;

1. Teopernueckne U TEXHOJIOIMYECKUE OCHOBBI TPOU3BOCTBA MAaTEPUAIIOB.

2. Marepuansl, IpUMEHsIeMbIE B MAITMHOCTPOECHUHU U TPUOOPOCTPOCHUH.

3. MapxkupoBka crajieil u 001acTb IPUMEHEHHUSL.

4. Kpucrannnueckue pelieTku MeTajuioB.

5. CBolicTBa METAILIOB.

6. CTpyKTypHBIE€ COCTABJISIONINE KEIE30YTICPOTUCTHIX CIIJIABOB.

7. Knaccudukanus, MapkupoBKa cTalleil U UyTyHOB.

8. Tepmuueckas 00pabOTKa CTaJICH.

9. XUMHUKO-TepMUYECcKasi 00paboTKa CTalu.

10. CnenuanbHbBIE CTAIU U CILJIABEL.

11. [{BeTHBIE METAJIIBI U CIUIABHI.

12. IIpon3BOACTBO HEPAZBEMHBIX COETUHEHUIA.

13. Turbl 3aKJIEMOYHBIX IIBOB.

14. Marepuansl 1711 U3TOTOBJICHUS 3aKIENOK. M3roToBnenne nonyhadpuKkaToB U neTaieit u3
KOMIIO3ULIMOHHBIX MaTEPHUAJIOB.

15. DU3UKO-TEXHOJIOTUYECKUE OCHOBBI MOJYYEHUSI KOMIIO3UIIMOHHBIX MaTEPUAIOB.
16. N3roroiieHne U3AEIUM U3 METAUIMYECKUX KOMIIO3ULIMOHHBIX MATEPHUAIIOB.

17. Bo3MoHbIE pa3pylieHHs 3aKIENOYHOrO IBA.

18. CBapoyHO€ MPOU3BOJICTBO.

19. Nzrorosnenne monypaObpukaToB W W3ACIUNA U3 OSBTEKTHYECKUX KOMIIO3UIIMOHHBIX
MaTepHaJIOB.

20. AGpa3uBHBIE MaTEpUAIbI.

21. N3rorosieHue geranei u3 NOJIMMEPHBIX KOMITIO3UIIMOHHBIX MAaTEPHUAJIOB.

22. H3rotoBieHue pe3nHOBBIX JeTalei U moinypabpuKaToB.

23. [TpunIMI pabOTHI CBAPOYHOTO HHBEPTOPA.

24. PU3UKO-XUMUYECKHE OCHOBBI MOJIYYEHUSI CBAPOUYHOI'O COETUHEHHS.

25. JlocTonHCcTBa M HEOCTATKU CBAPHBIX COCIMHEHUM.

26. Pe3aHune 1 ero OCHOBHBIE AJIEMEHTBHI.

27. Bunnr koBkH.



Ymemes:
- moaoupaTh HEOOXOMUMBIA MaTepuall ISl W3TOTOBJICHHS JETajeil MallliH, Ha3HAadaTh BH]
00paboTKH JJIs OTydeHUs! TpeOyEeMbIX IKCILTyaTallMOHHBIX CBOWCTB JIeTaJICH;

28. KOHCTpYKTUBHBIE TUIIBI CBAPHBIX COCIUHEHUMN.

29. KoHTposb KauecTBa CBApHOTO 1IBa METAIIOrPAPUUIECKUM METOJIOM.
30. KoHTpOIb CKPBITHIX 1€()EeKTOB JIeTajeil MArHUTHBIM CIIOCOOOM.

31 KOHTpOJb CKPBITHIX 1€(EKTOB AeTajael yIbTpa3ByKOBBIM METOIOM.
32. Bubpoayropas HamiaBka

33. MexaHu3upoBaHHas HalaBKa JeTaineil noa ¢iarocom.

34. BoccranosiieHne neraneil 3JeKTPOKOHTAKTHON ITPUBAPKON METAJNIMYECKON JICHTBI.
35. BoccranoBiieHne  geraned  dJIEKTPOMEXAHMYECKUM  IOBEPXHOCTHO-IUIACTUYECKHM
nehopMUpPOBaHUEM METaIa

36. JlocTOMHCTBA U HEJJOCTATKU NASTHBIX COCAUHEHUMN.

37. Oco0eHHOCTH NOTY4YEHUs AeTallel U3 KOMIIO3UIIMOHHBIX OPOIIKOBBIX MaTepHasoB.
3HadyeHne 00pabOTKU KOHCTPYKIIMOHHBIX MAaTEpUAIIOB PE3aHUEM.

38. Mertonbl popmMooOpazoBaHMsl MOBEPXHOCTEH.

39. Marepuaisl 1)1 pexyIlero HHCTpyMEHTa.

40. Bubl TokapHBIX pe3LOB.

41. KoHcTpykuus ceepia.

42. WNucTpyMeHTsI A1 00paboTKH OTBEPCTHI.

43. Buns! pes.

44, Bungb! 3aknernoxk.

45. Cxembl nundoBaHus MOBEPXHOCTEH.

46. Bunanr H.IJ'II/I(bOBaJ'IbHBIX CTaHKOB.

47. CxeMbl OJIMPOBAHUSI IOBEPXHOCTEH.

48. [TnacTrueckoe NOBEpXHOCTHOE Ae(OPMUPOBAHUE ETATICH.

49. Buasl npokaTku meraiia.

50. Buasl mpoKaTHBIX CTAHOB.

51. CopraMeHT npokara.

52. Meroas! mpeccoBaHus U3IEIUN.

53. ['opsiuast 0ObeMHas ITaMIOBKA U3JIENIUH.

54. XomnoHast 00beMHast ITaMIIOBKa U3/IEHH.

55. PazpenurensHbIe Olepaluy JUCTOBOU IITAMIIOBKH.

56. DOpMOU3ZMEHSIOIINE ONIEPALMH JINCTOBOH IITAMIIOBKHU.

Baanersn:

- METOJIMKON BbIOOPA KOHCTPYKLMOHHBIX MaTEPHAIIOB JIJIs1 U3TOTOBJICHUS AJIEMEHTOB MAallluH U
MEXaHHU3MOB

57. Bux mpokaTky MeTajuia Ha pUCYHKE

58. Ilo3unusa 1 Ha cxeme JyroBOW AIEKTPOCBapKHU

59. Tlo3unus 1 B pexylieil yacTu cBepJia Ha PUCYHKE

60. ITo3unusa [ B KOHCTPYKIIMM CBEpiia HA PUCYHKE

61. K 06paboTke MeTauioB JaBlieHHEeM OTHOCST

62. JledekThl CBapHBIX COETMHEHUI

63. PactmudpoBats mapkupoBky ctaneit ¥Y8; 12X18HI10T, CtO8xkm.



IIpumep 3K3aMeHANIMOHHOTO OMJIeTa
denepanbHOE rocy1apCcTBEHHOE 010 KETHOE 00pa30BaTEeIbHOE YUPEXKICHUE
BbICLIEr0 00pa3oBaHus
«I"ocynapcTBeHHBIN arpapHblii yHHBEpCUTET CeBEPHOTo 3aypaibsi»
NH)XeHepHO-TEXHOJOTNYECKUI UHCTUTYT
Kadenpa Texanueckue cuctemsl B ATIK
VYuebHas aucuuiuinHa «MarepuaaoBeieHUe U TeXHOJIOTUS! KOHCTPYKIIMOHHBIX MaTEpUAIOB)
JUIsl HatipaBiieHUs oAroToBkH 35.03.06 «ArpouHxeHepus»
[Tpodwie TexHuueckue cucTeMsl B arpoOu3Hece
Dk3aMeHaMoHHbIi Onter Nel
1. CsaoiicTBa MeTAJIJIOB
2. JIOCTOMHCTBA M HEJOCTATKU CBAPHBIX COCAVHEHUMN.
3. PacmmdpoBats mapkupoBky ctaiei ¥Y8; 12X18HI0T, CtO8xir..

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

W. o. 3aBenyromero kadenpoii: Crapunkuii A.B. / /[« » 202 r.

IIpouenypa oneHnBaHus IK3aMeHAa
OK3aMeH MpeArnoaraeT Bblayy CIHMCKa BOIPOCOB, BHIHOCUMBIX Ha 9K3aMeH, 3apaHee (B caMOM
Hayaje oOyueHus WIM B KOHIlE OOyuyeHHs Iepe] ceccuell). BritouaeT aBa TEOpeTHUECKHX
BOIIPOCA M OAMH NPaKTHYECKUM. /11 MOArOTOBKM K OTBETY Ha BOINPOCHI U 3aJaHUs, KOTOPBII
CTYACHT BBITACKUBACT CIIy4allHBIM 00pa30M, OTBOJHUTCS BpeMs B Ipeaeax 45 MUHYT.

Kpurtepun ouenku

OrneHka «OTIMYHO» BBICTABIISIETCS O0yyarolleMycs, €Clii OH JEMOHCTpUpYeT TiyOokue
3HaHUA B CTPOCHUE U CBOWCTBA MAaTE€PUAJIOB, CYLIHOCTH SIBJICHUH, IPOUCXOJAIIUX B MaTepuaiax
B YCIOBHUSX OSKCIUTyaTalluM U3JeNuil; yMeHus noa0upaTh HEOOXOAMMBIH Marepuan s
U3TOTOBJICHUS JeTajeil MalluH, Ha3HayaTh BUJA OOpaOOTKM JUIsl IOJyYeHUs TpedyeMbIX
9KCIUTyaTallMOHHBIX CBOMCTB JeTajiell; BIaJeeT  METOAMKON BbIOOpa KOHCTPYKIIMOHHBIX
MaTepUalOB JUIsl M3TOTOBIEHUS JJIEMEHTOB MAIIMH W MEXAaHM3MOB, OTBEYAaeT Ha BCE
JIOTIOJIHUTEIIbHBIE BOIIPOCHI

OneHka «XOpoIlo» BBICTABISAETCS OOydaroUleMycs, €ClId OH JEMOHCTPUPYET 3HaHUS B
CTPOCHHME M CBOMCTBA MAaTEpUANIOB, CYIIHOCTH SBJICHUH, IPOUCXOAAIIMX B MaTepHUalax B
YCIIOBUSX OKCIUTyaTallud W3JeNUM;  yMEHHs NoJ0MpaTh HEOOXOAMMBIM MaTepuan A
U3rOTOBJICHUS JleTallell MallluH, Ha3HayaTb BHUJ OOpaOOTKM s MOJMydYeHHs TpeOyembIxX
AKCIUTYyaTallMOHHBIX CBOMCTB JeTaliell; BiaJeeT  METOJUMKON BBIOOpAa KOHCTPYKIIMOHHBIX
MaTepHaIoB Ul U3TOTOBJICHUS JJIEMEHTOB MAIlIMH U MEXaHU3MOB, IIPH 3aTPyAHCHUH B OTBETE Ha
OJIVH M3 JOIOJIHUTEIIBHBIX BOIIPOCOB

OreHka «yAOBJIETBOPUTEIHLHO» BBICTABISIETCS 00YyYaromEeMycCsi, €ClIi OH JIEMOHCTPUPYET
IIOBEPXHOCTHBIE 3HAHMS B CTPOCHUE W CBOMCTBA MAaTEpPHAIOB, CYIIHOCTH SIBJICHMH,
MPOUCXOAAIIMX B Marepuanax B YCJIOBMAX DKCIUIyaTallMM U3JEIUM; JOIyCKaeT HETOYHOCTHU B
noaoope HeoOXOAMMOIo Marepuaja Jjas W3TOTOBICHMs JAeTajllell MallluH M Ha3HAauY€HUE BUJAA
00paboTKM AJIs MOTy4eHUs: TpeOyeMbIX SKCIUTyaTallMOHHBIX CBOMCTB JeTaneil; BiajeeT HE B
MOJIHOM Mepe METOAUKON BbIOOPA KOHCTPYKIIMOHHBIX MaTEPHAIOB /71l U3TOTOBJICHUS SJIEMEHTOB
MallliH ¥ MEXaHU3MOB, OTBEUYAET HA BCE JOMOJHUTEIBHBIE BOIIPOCHI, 3aTPyAHUTEIIBHBIE OTBETHI
Ha JOTIOJIHUTEIBHBIE BOIIPOCHI.

OrneHka «HEYJIOBJIETBOPUTEIbHO» CTAaBUTCS OOyyaromeMycs, €ClIM OH JeMOHCTPUpPYET
OTCYTCTBHE 3HAHHUI B CTPOEHHE M CBOMCTBA MaTEPHAIIOB, CYIIHOCTH SIBICHUMN, IPOUCXOJALIUX B
MaTepHaliax B YCIOBUSAX SKCIUTyaTalluy U3JIeNUN; HE yMeeT MoaA0HpaTh HEOOXOAMMBbII MaTepua
JUIsL M3TOTOBJICHUS JleTalled MalllH, He MOXET Ha3HadyaTh BUJ OOpaOOTKU IJi TONy4YEeHHUS
TpeOyeMBIX JKCIUTyaTallHOHHBIX CBOWCTB JeTajel; He BIAJeeT METOAMKON BbIOOpa
KOHCTPYKIMOHHBIX MaT€PHAJIOB JIJIsl U3TOTOBJICHHS 3JIEMEHTOB MAlllMH U MEXAHU3MOB.



2. TecroBble 3aJaHUA ISl IPOMEKYTOYHOM aTTECTALMHU
(3x3ameHa B (popMe TECTHPOBAHMSA)

3HarThb: CTPOCHUC U CBOICTBa Mar€puruajioB, CYHIHOCTHb HBHGHHﬁ, MMPpOUCXOAIUX B
MaTepHrajiax B YCIOBHAX SKCILTyaTallun PI3,Z[€JIHI>'I;

Bormpoc 1. bykBa A B MapKHUpOBKe cTajieii 0003HaYaeT JICTUPYIOIINI 3JIEMEHT:
Bomnpoc 2. Byksa 111 B Hayane MapKu cTaiy yKa3bIBaeT:

Bomnpoc 3. Conepxanue yraepoaa B ctanu 20 (%):

Bonpoc 4. Byksa b B MmapkupoBke cTaineil 0003HadaeT JeTUPYOMINUN JIEMEHT:
Bormpoc 5. bykBa P B Hayajie Mapku cTaju yKa3bIBaeT:

Bomnpoc 6. Conepxxanue yriepoaa B cranu Y7 (%):

Bompoc 7. bykBa B B MapkupoBKe cTajieii 0003Ha4aeT JETUPYIOMNNA 3JIEMEHT:
Bormpoc 8. AGpa3uBHbIi MaTepuai:

Bomnpoc 9. MeraninokepaMrU4ecKuil TBEPbIN CIIaB Jjisl MHCTPYMEHTA:

Bomnpoc 10. CrnaB xernesa ¢ yriaepoaoM ¢ coAep:KaHueM nociaeanero ao 2,14 %

YMeTh: MoaoMpaTh HEOOXOIUMBIN MaTepHall JJIsI H3TOTOBJICHUS JETaICH MAaIllvH,
Ha3Ha4yaTh BUJ 00pabOTKH AJIsl MOMyUeHUs TPeOyeMbIX IKCIUTYaTaIl[MOHHBIX CBOMCTB JIeTalel;

Bompoc 11. Crans 20I'JI ucrionb3yercs A U3roTOBICHUS:

Bormpoc 12. Ctans 9X® ucnonb3yercs AJi U3rOTOBICHUS:

Bompoc 13. Ctans 9XC ucnonb3yercs aisi U3rOTOBJICHHUS:

Bormpoc 14. Buas ¢ppe3

Bonpoc 15. PaGounii ”HCTpyMEHT NP MPOKATKE

Bompoc 16. LIBeT okpacku KucmopoaHoro Oamiona

Bomnpoc 17. IIpucnocobnenue s cMeIuBaHus B TpeOyeMoi MponopIuy KUCIOpoaa U
aleTuIcHa

Bompoc 18. IIpucnocobnenue s MOHWKEHUS TaBJICHUS raza, HOoCTyHaromero u3 0amioHa
Bormpoc 19. Pabouunii HHCTpYMEHT NpU IPECCOBAaHUU

Bomnpoc 20. Busbl Hepa3bEMHBIX COCTMHEHUMA

Baanerb: MeToauKoil BbIOOpa KOHCTPYKLIMOHHBIX MaTepHalioB JUIsl H3TOTOBJICHHS
AJIEMEHTOB MAIlIMH U MEXaHU3MOB
Bormpoc 21. Bujg npokaTku MeTasuia Ha pUCyHKe
Bormpoc 22. TTo3unus 1 Ha cxeme 1yroBoii 31€KTpOCBapKU
Bormpoc 23. To3unus 1 B pexy1eil yacTu cBepia Ha pUCYHKE
Bormpoc 24. ITo3unus I B KOHCTpyKIIMU cBepiia Ha PUCYHKE
Bomnpoc 25. K 06paboTke MeTaioB 1aBI€HUEM OTHOCAT
Bompoc 26. JledhekTsl cBapHBIX COeTUHEHUN
Bomnpoc 27. 3akoHueHHas: 4acTh TEXHOJIOIMYECKOTI0 IPOIlecca, BBHIOIHsIEMas: Ha OIHOM padouem
MECTE U 0XBATHIBAIOLIAs BCE IOCJIE0BATENbHBIE, HA3bIBAETCS
Bompoc 28. Metonbl hopMooOpazoBaHusi TOBEPXHOCTEN
Bompoc 29. ITnactudeckoe moBepxHOCTHOE AehOPMUPOBAHKE
Bompoc 30. K 06paboTke MeTalioB pe3aHueM OTHOCST

IIpoueaypa oueHuBaHus

ITonHbll MepeYeHb TECTOBBIX 3aJaHUN IO AUCLUIUIMHE pa3MelleH B baHke BOIpPOCOB Ha
cepBuce yuuBepcuterckorn Test DMOC T'AVC3 wna mmardopme Google https://Ims-
test.gausz.ru/question/edit.php?courseid=1365

OOyuaromuiicss TPOXOAMUT TECTHpPOBaHME Ha oOpa3zoBaresnbHON Tardgopme Mmoodle
cocrosimue u3 30 BOmpOCOB, B3ATHIX CIy4yallHBIM o0Opa3amM H3 0OaHKa BOIPOCOB Kypca,



OrPaHUYEHHOTO MO BpeMeHW 45 MuHYT. Ha BBINMOJSHEHUsI TecTa JaeTcs oAHa MomnbiTka. JlaTta u
BpEeMsI POBEICHUS COTIACHO TpadUKy CECCHH.

Kpurepun oneHku:

OlLieHKa «OTJIMYHOY» BBICTABIISIETCS 00YYaIOLIEMYCsl, €CIIU 10 pe3yJbTaTaM TECTUPOBAHUS
MoJTydeH pe3yabTaT 0oinee 86%.

OreHKa «XOpOII0» BBICTABISETCS OOYYArOMIEeMYCs, €CIIM [0 Pe3yJIbTaTaM TeCTUPOBAHUS
noJrydeH pesyabtat 6onee 71% , Ho menee 85%

OrneHka «yJOBJIETBOPUTEIBHO» BBICTABIISCTCS OOydalOMIeMyCsl, €ClId IO pe3ysbTaTam
TECTUPOBaHUS NOy4yeH pe3ynbrat 6onee 50%, Ho menee 70%.

OreHKa «HEYIOBICTBOPUTEILHO» BBICTABISCTCS 00ydYaomEeMycsi, €CIIU M0 pe3yJibTaTam
TECTUPOBAHUS MOTyUYEH pe3ysibTar MeHee 50%.

3. Bonipocsl 1151 co0eceJ0BAaHUSA K TeMaM JIJI CAMOCTOSITEJILHOTO U3yYeHU st

Pa3jnen 1 MarepuanoBeneHue
1. Kpucrannuyeckue pemeTku MeTalioB.
. PeanbHOE CTpOEHHE METAILIIOB.
. ®a3oBbIe MIPEBpAILICHUS B CIJIaBaX.
. CTpoeHue CIl1aBoB.
. JlnarpaMmbl COCTOSIHUS CILJIABOB.
. CBoiicTBa METAIIOB.
. [loBepxHOCTHAs 3aKajIKa CTAJIN.
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. CnenmasabHbIe CTANM U CIUIABBI.

9. [Tonumepsl, TIIACTMACCHI.

10. Pe3uHbl, KOMIO3UIIMOHHBIE MaTEPHUAIIBL.
11. qusnekTprudecKkue MaTepuaibl.

Pazgen 2 [1pou3BoICTBO HEPAa3bEMHBIX COEAMHEHUI U 00pabOTKa METAJUIOB pe3aHUEM

12. ®U3NKO-XUMHUYECKHE OCHOBBI MOJTYUYEHHS CBAPOYHOIO COECTUHEHMUSI.

13. ITaiika MaTepHaoB.

14. ITonyuenune Hepa3bEMHBIX COEAMHEHNH ckienBanueM. [lalika Marepuanos. CyniHocTh
rpouecca MankH.

15. Knaccudukanus cnoco6oB naitku

16. U3roToBnenue moaypadpuKaToB U JeTaeH.

17. TeroBble ABIEHUA.

18. M3HOC pexxyIMX HHCTPYMEHTOB.

19. KauectBo 06pab0OTaHHON TOBEPXHOCTH.

IIpouenypa oueHnBaHusi codece10BaAHUA

Hcnonb3yercst (QpOHTANbHBIM ONpOC, KOTOPBIM MpeanoyiaraeT paboTy IperojaaBaTelis
OJIHOBPEMEHHO CO BCEW ayAUTOpHE, U MPOBOAUTHCS B Buie Oecezsl o Bonpocam. [Ipu or6ope
BOIIPOCOB U TOCTAHOBKE YUMTBIBAETCS CIEyIOlIee: 3aqaeTcs He Oosiee TPEX, OTHOCIIIUXCS K
npoBepsieMoil TeMe. B koHIle onpoca mpernoaaBarenb JaeT 3aKII0YUTEIbHbIE KOMMEHTapUU 110
Ka4eCcTBY OTBETOB BceX oOydarouuxcsi. OTBETHI Jat0TCs WU MO MPUHIMITY KPYTa, I71e KasKIbli
CIIETyIOIIMI OTBEYAeT Ha MOCTABJIEHHBIN MEJaroroM BOMPOC, WM IO JKETaHUI0 00YYaroIIuXcs.
Crnenyer coOmo1aTh TMHAMUKY OTBETOB: HE 3aTATHUBATH May3bl MKy OTBETaAMU 00yYaroIuXcs,
ecnu TpedyeTrcs 3a/1aTh HABOJSALIMI BOMPOC, TO CIEAYeT MONPOCUTh OTBETHTHh Ha 3aJaHHBIN
BOIPOC JAPYTOro 00y4yaromerocsi Ui MOnpoOCUTh JIOTIOJIHUTh OTBEYAIOIIETO.



Kpurtepun onenkn

Onenka «3auTeHo» - JjaH IOJHBIN, pa3BEPHYTHII OTBET HA NOCTABJIEHHBIN BOIPOC, IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUN 00 00BEKTE, TOKA3aTEIBHO PACKPHITHl OCHOBHBIC TIOJIOKEHUS
TEMBI, B OTBETE MPOCICKHUBACTCI YETKAas CTPYKTypa, JIOTMYECKAs IOCIEI0BATEIbHOCTD,
OTpaXKarollass CYIIHOCTh PACKpbIBAEMbIX TMOHATUN, Teopui, sABjieHUM. OTBET U3JI0XKEH
JUTEPATYpPHBIM SI3bIKOM C HCHOJIb30BAaHUEM TEPMUHOB. MoryT OBbITh JONYIIEHBl HEIOYETHl B
oTpezieNIieHUH TOHATUH, UCTIpaBICHHbIE 0aKalaBpOM CaMOCTOSITEJIBHO B IIPOIIECCE OTBETA.

Ouenka «He 3aureHo» - MaH HEMONHBIA OTBET, MPEJACTABISIOMNN COO0H pa3po3HEHHBIE
3HaHUSA MO TEME BOIpPOCa C CYIIECTBEHHBIMU OLIMOKaMH B ompenaeieHusx. [IpucyrcrByior
(bparMeHTapHOCTh, HEJIOTHYHOCTh M3JIOKEHHUs. bakanaBp HE 0CO3HAET CBS3b IOHSATUH, TEOPUH,
SIBIICHUSL C JPYrMMH OOBEKTaMU IUCHUIUIMHBL OTCYTCTBYIOT BBIBOJBI, KOHKPETH3AIMS U
JI0KA3aTeJIbHOCTh U3J10°KEHUA. Peub HerpamoTHas. J[ONOJHUTENIbHBIE U YTOUYHSIOIINUE BOIPOCHI
MpernojiaBarelis He NMPUBOJAT K KOPPEKLHUHM OTBETa OakajiaBpa HE TOJBKO HA MOCTaBJICHHBIN
BOITPOC, HO U Ha JIPyTHUE BOIPOCHI JUCIUILIINHBL.

4 TeMbl HHAMBUAYAJIbHBIX 32IaHUI

NuauBuayaibHbIEe TBOPYECKHE 321aHUA (IIPOEKTHI):
1. Ilpesentanus Ha remy «lcTropuueckuii acnekT pa3BUTUS MaTepUATIOBEICHUS U
TE€XHOJIOTUU MAaTEPUAIIOBY.
IIpe3entanus Ha Temy «lIpupoaHbIe HCTOYHUKH MAaTEPUATIOB).
ITpesenTauus Ha Temy «BnusiHME yriaepoaa U NOCTOSIHHBIX IIPUMECEN Ha CBOMCTBA
CTaJIN».
ITpe3zenTanus Ha TeMy «O01acTH IPUMEHEHUS a30TUPOBAHMSD.
Occe Ha TeMy «3HaueHUe OBEPXHOCTHOTO HAKJIENa B MAIIUHOCTPOCHUNY.
[Tpe3zenTanus Ha TeMy «CruiaBbl ¢ 3G PeKToM maMaTi GOpMbI».
[TpesenTanmst Ha TeMy «O0IaCcTH MPUMEHEHUS ATFOMIUHHUEBBIX CIJIABOBY.
[Tpe3zenTanus Ha TeMy «O01aCTH UCIIOJIB30BaHUS KEPAMUYECKUX MATEPUATIOBY.
[TpesenTanust Ha TeMy «OCHOBHbIE METO/IbI MIOJTYUYEHHS 3aTOTOBOK U JI€TalIei).
10 Buneoponuk Ha Temy «’KaponpouHble crijiaBbD».
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Kputepun onenkn:

OrneHka «3a4TeHO» BBICTABIISIETCA O0YUarOLEMYCsl, €CJIM OH YCIEIIHO BBIIOJHUI XOTS OBl
OJIHO MH/IMBUyaJIbHOE 33aJaHHe (TIPOEKT);

OrneHka «He 3a4TE€HO» BBICTABISIETCS 00yYaroleMycs, €CJIi OH HE BBIIIOJIHUI HU OJHOTO
WH/IMBUYaJIbHOTO 3aJ1aHus (IIPOEKTa).

S KommuiekT 3aganmii It KOHTPOJILHOM PadoThI 10 3204HOI (popMe 00yUeHH s
BapuanTsl 3a1aHuil I KOHTPOJIbHOH PadoThl

Tlocnennsis nudpa 3a4eTHON KHHKKH
0 1 2 3 4 5 6 7 8 9
0 1,101,32,122, |2,102,33,123, | 3,103,34,124, 4,104, 35, 125, 5, 105, 36, 6, 106, 37, 7,107, 38, 8,108, 38, 9, 109, 39, 10,110, 40, 131,
53 54 55 56 126, 57 127, 58 128, 59 129, 60 130, 61 62
1 11,111, 41,132, | 12,112, 42,133, |13, 113,43,134, | 14,114, 44,135, | 15,115, 45, 16, 116, 46, 17,117, 47, 18, 118, 48, 19, 119, 49, 20, 120, 50, 141,
TIp 63 64 65 66 136, 67 137, 68 138, 69 139, 70 140, 71 72
en 2 21,121,511, 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 3 31,131, 62,152, |32,132,63,153, |33,133,64,154, |34,134,65,1,86 |35, 135,66,2, | 36,136,67, |37,137,68, |38 138,69, |39 139,70, |40,140,71,7, 92
aH 83 84 85 87 3,88 4,89 5,90 6,91
A 4 41,141,72,8,93 | 42,142,73,9,94 | 43, 143, 74, 10, 44, 144,75, 11, 45, 145, 76, 46, 146, 77, 47,147,78, 48, 148,79, 49, 149, 80, 50, 150, 81, 11,
uu 95 96 12,97 13,97 14,98 15, 99 10, 100 101
dp 5 51, 151,82, 12, 52,152,83,13, |53,153, 84,14, 54, 154, 85, 15, 55,1,86, 16, |56,2,87,17, |57,3,88,18, |58, 4,89, 19, |59, 5,90,20, |60,6,91,21, 111
a 102 103 104 105 106 107 108 109 110
sat g 61,7,92,22,112 | 62,893, 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 7 71, 2,102, 32, 72, 3,103, 33, 73,4, 104, 34, 74,5, 105, 35, 75, 6, 106, 76, 7,107, 77, 8,108, 78,9, 109, 79, 10, 110, 80, 11, 111, 41,
1 121 123 124 125 36, 126 37,127 38,128 39, 129 40, 130 131
:; 8 81,12,122,52, | 82,613,123, 53, 83, 14, 124, 54, 84, 15, 125, 55, 85, 16,126, | 86,17,127, |87,18,128, |88,19,129, |[89,20,130, |90,21,131,61,
o 142 143 144 145 56, 146 57, 147 58, 148 59, 149 60, 150 151
9 91,22,112,42, |92,23,113,43, |93, 24,114, 44, 94, 25, 115, 45, 95, 26,116, | 96,27,117, |97,28,118, |98,29,119, |99,30,120, |100,31,121,51,
132 133 134 135 46, 136 47,137 48,138 49, 139 50, 140 141




IlepeyeHb BONPOCOB [IVIsl BHINOJHEHUSI KOHTPOJIbHOI padoThI

1 Kpucrammueckoe crpoeHne Metauios. [IpuBennre cxeMaTH4YHO OCHOBHBIE TUIIBI
KPUCTAJUIMYECKUX PEUIETOK, BCTPEUAIOIINXCS Y METAIUIOB, M YKaXKUTE, KAKUMH ITapaMeTpaMu
OHU XapaKTEepU3yIOTCS.

2 HecoBepIieHCTBA CTPOEHUS PeabHBIX KPUCTAJIOB METAIJIOB (BaKaHCUU, AUCIOKAIUH) U
UX BIUSHHE HAa MEXaHUYCCKHE M TEXHOJIOTMYSCKHE CBOMCTBA METAJIJIOB.

3 CylIHOCTh SIBJICHHSI aHU30TPOIUHU CBOMCTB KpUCTAILIOB. Vcronib30BaHe aHU30TPOIHH B
MeTaJulax.

4 SIBneHus MpOUCXOAIINE MTPHU XOJIOAHOM MIIAaCTHYECKO Aedopmaliii METauioB U
CIUTAaBOB U WX BIUSHUE HA CBOMCTBA. CyITHOCTH AeOPMAIIMOHHOTO YIIPOYHEHHS METAJUIOB.

5 [Iporieccrl MporcXoasIIKe MPH XOJIOAHOM MIIACTUYECKON AeopMaliui.

6 Poitb quciokanuii mpu miacTU4eckon AeopMaliy B KpUCTaIaX METaJIOB.

7 IIpoueccsl mpoucxosiye mpu ropsiyeit miactuueckoit nedpopmanuu. Kak npu stom
M3MEHSIOTCSI CBOMCTBA METAJUIA U 32 CUET Yero?

8Ilosicuute cyuHOCTh siBJIeHUs Hakiena. Kak npu Hakiene u3MeHsSI0TCs CBONCTBA
MeTasuia u ero crpykrypa? [IpuBenure npumMepsl UCTIOIB30BAHUS 3TOTO SBICHHUS.

9 CymHOCTb SBJICHUN BO3BpaTa U PEKPUCTAIUTM3AINH, YCIOBUS UX MTPOBEICHUS U BIUSIHUE
Ha CTPYKTYPY M CBOMCTBA METAJLJIOB.

10 [Tosicuute moHsTHS: cucTeMa, Pa3a, CTPYKTypa KOMIIOHEHT, ciiyiaB. [Iporeccsl,
IPOUCXOSAIINE ITPU KPUCTAIIIN3ALIUHU CILIaBOB.

11 CTpoeHne KpUCTAIUTMYECKUX PEUIeTOK TBEPAOro PacTBOpa 3aMEeIIeHUs U
BHEJ[peHUs B cIulaBax. [IpuBenuTe npuMepsl CIiIaBOB, 00pa3yoIUX TBEPAbIE PaCTBOPHI.

12 OcHOBHBIE 3aKOHOMEPHOCTH TIpoliecca KpucTauiu3auy. Brnusunue npumeceii u
YCIIOBUHM OXJIAKIAEHMS Ha IPOLECC KpUCTaUIU3alMu MeTaioB. OTBET NOSICHUTE CXEMaMHU.

13 W3noxuTe yCcaoBHsl MOTYYSHUS MEIKO3EPHUCTON U KPYIMTHO3EPHUCTOU CTPYKTYPhI
IPU KPUCTAIIIN3ALUU METAJUIOB.

14 Ouznyeckue, XMMHUYECKHE, MEXaHHMYeCKHE U TEXHOJIOTHYECKUE CBOWCTBA
METAJIOB. METOIbl U3BMEHEHUS STUX CBOMCTB.

15 Onpenenenre MEXaHUYECKOM MPOYHOCTH METAIJIOB UCTILITAHUEM Ha PACTSXKEHUE.

16 Kpatko onummte 1Ba Hanbosee paclpoCTpaHEHHBIX CII0C00a OnpeaeIeHUs
TBEPJOCTH MAaTEpUaJIOB.

17 Kpatko nosicHuTe METOABI NCCIEAOBAHUS CTPOEHHUS CILIABOB.

18 [IpuBenuTe KPUBYIO OXJIAKIEHUS JUIsl YUCTOTO KeEJIe3a U Ha ITOM IIPUMEpE

MOSICHUTE CYIIHOCTh aUIOTPONUYECKHUX (MOJIUMOP(HBIX) IPEeBpaIIeHUI METAIJIOB U UX
HCIIOJIb30BaHUE.

19 N3o00pa3ute quarpamMmy COCTOSIHUS CIUTABOB CUCTEMBI KEI€30-1IEMEHTHUT U
IPOBEINTE aHAIN3 €€ TI0 OCHOBHBIM TOYKaM, JTUHUAM, obnacTsM. Jlaiite onpeaeneHus
OCHOBHBIM CTPYKTYPHBIM COCTAaBJISIOLIUM 3TOH IHarpaMMBl.

20 N300pa3ute AuarpaMmy COCTOSIHUS CIJIABOB CUCTEMBI Kelle30-1IeMEHTHUT,
YKaXXUTE Ha Hell CTPYKTYpHbIE cocTaBstolue. [IpoBenuTe ee aHainu3 0 OCHOBHBIM TOYKaM.

21 N300pa3ute AuarpaMmy COCTOSIHUS CIIJIAaBOB CUCTEMBI XKeJIe30-1IeMEHTHUT,
YKaXXUTe Ha Hell CTpYKTypHbIe cocTaBstonue. [IpoBenure ee aHainu3 0 OCHOBHBIM JIMHUSM.

22 N300pa3ute quarpaMMy COCTOSIHUS CIJIABOB CUCTEMBI KeNle30-1IeMEHTHT.
VkaxuTe Ha Hell HanuKe (a3, CyIeCTBYIOUINX MIPU Pa3INYHbIX TEMIEpaTypax, Jaite um
OINpEeAEIEHUS U YKAKNUTE 3HAUEHNE UX OCHOBHBIX MEXAHUUECKUX CBOCTB.

23 Onumvre BIUSHUE YIIIEpOJa U MOCTOSHHBIX IpUMeEcel Ha MEXaHUYEeCKHe U
TEXHOJIOTMYECKHE CBOICTBA CTaJIH.

24 [IpuBenuTe M MOSICHUTE KIaCCU(PUKAITUIO U MAPKUPOBKY yTIEPOIUCTOM
KOHCTPYKLUMOHHOM cTanu. [Ipumeps! npuMeHeHus.

25 [TpuBenuTe U NOACHUTE KiIacCU(DUKAIINIO U MAPKUPOBKY YTIIEPOAUCTON
MHCTPYMEHTAIBHOU cTanu. [Ipumepsl mpuMeHeHMs.



26 Uyrynsl. OTauyue 1o CTpyKType U cBoricTBaM. [IpuBeauTe MapKupoBKy U
HpUMEpPEI IPUMEHEHUS.

27 BrusiHue erupyomux 2IeMeHTOB (HUKENb, XPOM, BOJIb(hpaM, BaHAIUH, KOOAJIBT,
KpEMHHI, MapraHel]) Ha CBOMCTBA CTalU (II0JIOKEHUE KPUTHUECKUX TOUEK U MPOKATMBAEMOCTB ).

28 Knaccudukanus nerupoBannoit cranu. [Ipumepsl npumeHeHus..

29 ITosicHuTEe MapKUPOBKY JIETUPOBAHHON KOHCTPYKLMOHHOMU cTanu. [Ipumepsl
MPUMEHEHHUS.

30 Kopposuonnocroiikue, HeMarHuTHble ctainu. [Ipumepsl ux npuMeHeHusl.

31 Kapormpounsie, sxapocroiikue ctanu. [Ipumepsl ux npuMeHeHHUs.

32 [TpuBeayTE COBPEMEHHYIO KJIACCH(PHUKAIMIO BUIOB TEPMUIECKOI 00pabOTKH.
[TosicuuTe Ha3HaYEHNE KaXKI0T0 BUIa 00pabOTKU.

33 TexHouiorus OJIHOM 3aKalKy U HU3KOTEMIIEpATYpPHOIrO OTIyCKa Baja,
M3TOTOBJICHHOTO U3 cTayu 45. [logcHUTE CTPYKTYpYy U CBOMCTBA.

34 TexHonorust npoBEAEHU IMOJHON U U30TEPMUYECKON 3aKaIKH JIETAJICH,

W3rOTOBJICHHBIX M3 cTajiu. Kakas mojydaercs CTpyKTypa U MEXaHHYSCKHE CBOMCTBA MOCIIS
KaXKI0T0 BUIA 3aKaJIKN?

35 Cy1HOCTb, IPEUMYILECTBa, HEOCTATKU M 00JaCTh IPUMEHEHUS Pa3IMUHbIX
IIPOM3BOJICTBEHHBIX CIIOCOOOB 3aKAJIKU CTAJIH.

36 TeopeTnueckne OCHOBBI OTITyCKa, €M0 Pa3HOBUIHOCTH, HA3HAYEHUE, BIUSHUE HA
CTPYKTYpPY U MEXaHHUUECKHUE CBOICTBA 3aKaJI€HHOMN CTaJIU.

37 ITpouecc a3oTupoBaHMsI CTANIH, [TOJIy4aeMble CBOMCTBA, IPUMEHEHHUE.

38 [Iporiecc HUTPOLIEMEHTAIIUH CTAJIH, TTOJTy9aeMble CBOHCTBA, IPUMEHEHHE

39 ITpouecc nemMeHTanuu cTaau, NoJay4acMble CBOMCTBA, IPUMEHEHHUE.

40 KpaTko nosicHute Ha3Hau€HuUE, CYIIHOCTh TEXHOJIOTUH, MOTy4aeMble CBOWCTBA U
IIPUMEHEHNE IOBEPXHOCTHOM 3aKaJIKU JETaJIeH.

41 IIpuMeHeHne na3epHOro HarpeBa Mpy NOBEPXHOCTHOM 3aKAJIKE CTAJICH.

42 OnumuTe BAMSHUE PAJUAllHOHHOTO 00JyYeHHs Ha CBOICTBA CTalu.

43 [TosicHuTe, KaK BIAMSIOT HA YAEIbHOE dJIEKTPUYECKOE CONPOTUBICHUE METAILIIOB
YHUCTOTA METallja, IUIacTuIecKas aedopmaliys, Temreparypa.

44 [TpoBoAHMKOBBIE MaTEpUabl BBICOKON MPOBOIUMOCTH HIMPOKO UCIIOJIb3YEMBIE B
AIIEKTPOTEXHUKE.

45 SIBieHMe CBEPXIPOBOJUMOCTH U MEPCIEKTUBHI €70 PUMEHEHUS.

46 CBoiicTBa CBEPXMPOBOIAIINX MAaTEPHATIOB, UX MAPKUPOBKA, 00JIacTh
IPUMEHEHHUS.

47 ITpoBOAHMKOBBIE MaTEPUAIIBI U CILIABBI C MAJIBIM YIEIbHBIM JJIEKTPUYECKUM
COINPOTHUBIIEHUEM, NPEABABIIIEMbIE K HUM TpeOOBaHUS. YKaXKUTE UX UCIIOJIb30BAHUE B
AIIEKTPOTEXHUKE.

48 Menp u ee cBoicTBa. [IpuBeauTe npumMepsl TPUMEHEHUS.

49 CsoiicTBa menu. IlpuMepsl ee MpUMEHEHHs B 3IEKTPOTEXHUYECKOU
MPOMBIIIIIEHHOCTH.

50 CBolicTBa CIUIaBOB HA OCHOBE MEJIU, X IPUMEHEHUE B DJIEKTPOTEXHUYECKON
MPOMBIIIIIEHHOCTH.

51 CrinaBbl Ha OCHOBe MeaM: JaTyHH. WX kinaccugukanus 1 npuMeHeHHe.

52 CnnaBbl Ha OCHOBE Meu: OpoH3bI. VX Kimaccudukaiys 1 NpuMeHeHHe UX B
KaueCTBE POBOJHUKOBOIO MaTepHuaa.

53 CBoiicTBa, ATFOMUHUSA, IPUMEPBI Er0 IPUMEHEHHUS B 2JIEKTPOTEXHUYECKOU
IPOMBIIIJIEHHOCTH.

54 Knaccudukanus u mapkupoBka AepopMUPYEMBIX aIFOMUHHUEBBIX CIIJIABOB,
IIPUBENNUTE IPUMEPBI IPUMEHEHUS.

55 [IprMeHeHre aTfOMUHUEBBIX U CTAIEaTIOMUHUEBBIX TPOBOOB ISl BO3IYIIHBIX

JUHAN 3JeKTponepeiay.
56 [IpumeneHue cTaau B KaueCcTBE MPOBOJHUKOBOTO MaTepHaa.



57 CocraB, CBOMCTBA U CITOCOOBI TOJYYCHUST OMMETAIUTHYECKHUX TTPOBOJIOB, 00JIaCTh
HUX IPUMCHCHUA.

58 [TpuyrHbI M3MEHEHMs HJIEKTPOCOIPOTHUBIIEHHS Y IPOBOJIHUKOBBIX MaTEpHAIOB
IIPY U3MEHEHUU TEMIIEPATYpPHI.

59 [TprMeHeHue CIIaBOB € BBICOKUM 3JIEKTPOCONPOTUBIICHUEM.

60 [TprMeHeHNE AIEKTPOTEXHUUECKUX YTOJIbHBIX MaTEPUaoB.

61 OxapakTepu3yiTe crijaBbl BBICOKOTO YJI€IBHOIO CONPOTUBIICHUS: KOHCTAHTaH,
HuxpoMm. [IpuBeaure npuMepsl UX NIPUMEHEHMUSL.

62 CocTaB U CBOMCTBA PEOCTATHBIX CIIJIABOB, MX MAPKUPOBKY.

63 CocraB M CBOICTBa CIUIABOB BBICOKOI'O JIEKTPOCONPOTUBIICHHUS, YKAKHUTE
UX MapKUPOBKY U IPUMEHEHHUE.

64 [TpuBeauTe MpUMEPHI IPUMEHEHHSI MATEPUAIIOB ¢ OOJIBIINM yAETHHBIM
COIIPOTHBIIEHUEM U TPEOOBAHMSI, IPEAbIBIAEMbIC K HUM.

65 [TpuBenuTe cOCTaB U YKaXKUTE, K KaKOM Ipymnrie (110 Ha3HaYEHUI0) OTHOCATCS

CITaBbl KOHCTAHTAH, MAaHTaHWH, OIUIINTE UX CTPYKTYPY, JIEKTPUIECKUE XapaKTEPUCTHKH,
00JacTb IPUMEHEHUS.

66 [TpuBenuTe MapKH >KkapOCTOMKHUX CILJIABOB, UCIIOJIb3YEMBIX B
AJIEKTpOHArpeBaTebHbIX IPUOOpax. YKaKUTE UX COCTAB U OCHOBHBIE XapaKTEPUCTHUKHU.

67 CrmnaBsl 1Sl TEpMOIIap: COCTaB, XapaKTEPUCTUKU, IPUMEHEHUE.

68 CxeMbl TeXHOJIOTMYECKUX IPOLIECCOB MOJyUYEHUsI CBEPXUUCTHIX METAJLIIOB.

69 [TomrynpoBOIHUKOBBIE MaTepHalIbl: KapOU KPEMHHUS, apCEHU]] TaJlTUs.
[TpuBeauTe IpUMEPHI UX TPUMEHEHHS.

70 OCHOBHbBIE MAaTHUTHBIE XapaKTEPUCTUKU MeTaUIoB. [losgcHuTe X Ha
TUCTOIPaMM€ HaMarHUYMBaHUS.

71 Cranu u crjaBbl IPUMEHSIEMbIE /1711 H3TOTOBJICHUS MTOCTOSHHBIX MAarHUTOB. X
CTPYKTYypa, CBOMCTBA U TepMUUecKasi o0paboTKa.

72 [TpuBenuTe KPUBYIO HAMATHUYMBAHHS METAJUIMYECKUX MAaTEPHATIOB U 110 HE
ONMILINTE Ba)KHEUIINE MAarHUTHBIE XapaKTEPUCTUKH.

73 Kakumu nmokaszarensiMu OTIMYaI0TCS THCTEPE3UCHBIE KPUBBIE MATHUTOTBEPABIX U
MarHUTOMSTKUX CILJIaBOB?

74 CBoiicTBa, CTpO€HNE MarHUTOTBEP/IBIX CIIJIABOB, MX MapKUpOBKY. [IpuBenute
PUMEPBI UX TPUMEHEHHUS.

75 CBoiicTBa, CTpO€HHE MAarHUTOMSATKUX CIUIaBOB, UX MapKUpOBKY. [IpuBeanure
PUMEPHI UX IPAMEHEHHUS.

76 CocTtaB 1 cBOMCTBA JINTHIX MAarHUTHBIX CIUTaBOB. [IpuBennTe mpuMepsl ux
PUMEHEHHSI.

77 CrnaBbl OTHOCSIIMECS K TpyIIe nepMaioeB. X MarHuTHas XapakTepUCTHKa,
00JacTb MPUMEHEHHUSI.

78 CBoiicTBa M COCTaB HEMarHUTHBIX CTaJei, 001aCTh UX TPUMEHEHUS.

79 CtpyKTypa yriiepoauCThIX, XPOMHUCTBIX, KOOAIBTOBBIX CTAJIEH U CIUIABOB MPH

NPUMEHEHUU UX B Ka4eCTBE MarHUTOTBEP/IbIX MaTepHuaioB. Kak moayduTs 3Ty CTpyKTypy?
VYKakuTe MapKku 3TUX CTaJIel U CIIaBOB, 00JIaCTh TPUMEHEHUS.

80 [lepeuncnnre MarHUTHBIE XapaKTEPUCTHKH, 10 KOTOPBIM OLICHUBAKOTCS
MarHUTHbIE CBOMCTBA MaTepuanoB. Ha kakue OCHOBHBIE IPYIIIbI AENATCS MarHUTHBIE
MaTepHalbl U KaKue XapakTepHble 0COOEHHOCTH UMEET KaXk/ast rpymma’?

81 ®eppuThl, OCHOBHBIE TpymIbl. O0JIacTh MPUMEHEHHUS.

82 [Tonyyenue, cBOMCTBa U 00JIACTH MPUMEHEHHUS] MArHUTOTBEP/IBIX OPOIIKOBBIX
MaTepHaJIoB.

83 Cranu ¥ criiaBbl IPUMEHSEMBIE TS IOCTOSTHHBIX MarHuToB. TpeboBaHus
pebsBIsIEMbIE K HUM.

84 [TpuBennTe XapaKTEPUCTUKU MAarHUTHBIX CBOMCTB CIUIABOB: OCTaTOYHAs

HHAYKIOWA, KOOPIUTHUBHAA CHUJIa, MArHUTHAA IPOHUIAEMOCTh, X PAa3MCPHOCTH.



85 DneKTpoTeXHUYEeCKas cTallb. MapKUpoBKa, IpUMEpbl IPUMEHEHUS.

86 [ToHsTHSA: MarHUTHAS UHIYKLUS, JJICKTPOMArHUTHAS MHAYKIHS, CAMOWH/TYKIIHS,
UHIyKTUBHOCTb, IPUBEIUTE (POPMYJIIBI MX OMPEACICHUS.

87 CrnaBbl, HCIIOIB3yEMbIE B KAYECTBE MPUTIOS NIPHU TMaiKe METaJUIOB BBICOKON
HPOBOUMOCTH.

88 MapkupoBKa U IPUMEHEHHUE MATKUX IIPUIIOEB B AIEKTPOTEXHUKE.

89 MapxkupoBKa U IPUMEHEHUE TBEPABIX MPHUIIOEB B 3JIEKTPOTEXHHKE.

90 CBoiicTBa U COCTaB KOHTAKTHBIX MaT€PHAJIOB, IPUMEPHI UX TPUMEHEHHUS.

91 OOmmue cBeeHNs O CTPOSHUH MOJTYIPOBOIHUKOBBIX MAaTEPHAJIOB.

92 JlaiiTe XapakTepUCTHUKY TOJIyIIPOBOJHUKAM: T€PMAHUIO U KPEMHHUIO.
O06nacTh X IPUMECHEHHSL.

93 CyIHOCTB 3JIEKTPOHHOM U ABIPOYHON TPOBOJUMOCTH, COOCTBEHHOU U

IPUMECHOHN MPOBOIMMOCTH TTOJTYTIPOBOTHUKOB.

94 CymHOCTb TEXHOJOTHH OUYUCTKH MOIYTIPOBOJHUKOBBIX MaTEPHUATIOB METO10M TOHHOM
wiaBku. OTBET MOSICHUTE CXeMOH mporiecca. Kak creneHp 4ncToThl MeTasuia BIUsIeT Ha UX
XapaKTePUCTHKH.

95 KpaTko onummTe CyIHOCTh TEXHOJIOTUH BBIPAIIMBAHUS MOHOKPUCTAJIIOB
HOJTYIPOBOJIHUKOBBIX METAJUIOB U3 paciuiaBa. OTBET MOSICHUTE CXEMO! ITporecca.

96 Cocras, cBOMCTBa 1 00J1aCTh IPUMEHEHHSI MHBAPHBIX CIIIIABOB.

97 Onwummure 31eKTpohU3NIECKHe MPOIECCH B AUAIIEKTPUKAX (TIOISAPH3aIHs,
JMAJIEKTPUYECKUE MTOTEPH, FIEKTPOIIPOBOTHOCTB).

98 Onmmnre MexaHMYECKHE U (PU3NIECKO-MEXaHUYECKHE CBOMCTBA IUAIEKTPHKOB.

99 Onummre Ki1acCUPUKALMIO JIEKTPOU30ISILIMOHHBIX MaTEPHUAIOB IO HArPeBOCTOMKOCTH.

100 OnummTte CBOMCTBA U MPUMEHEHHE Ta3000pa3HBIX TUIICKTPUKOB.

101 Onummre XapakTepUCTUKU U IIPUMEHEHUE €CTECTBEHHBIX XKHUIKUX
JRJIEKTPUKOB.

102 Onumure XapakTepUCTUKU U IPUMEHEHUE UCKYCCTBEHHBIX KUIAKUX
JRJIEKTPUKOB.

103 Onwumute Kiaccu(GUKALUIO CMOJI, KaK OCHOBY HU30JIILIUOHHBIX JIAKOB, U UX
IIPUMEHEHUE.

104 Onumure Kiaccu(GUKaLuio, CBONCTBA U MPUMEHEHUE U30JISLIMOHHBIX JIAKOB.

105 Onumure KiIacCU(PUKALUIO MPOIMUTOYHBIX KOMIAYHIOB U COCTABOB.

106 Onwumute KIaccu(GUKALUIO U IPUMEHEHHE OyMaru B 3JIEKTPOTEXHHUKE Kak
BOJIOKHHUCTOT'O 3JIEKTPOU3OJISIIIMOHHOTO MaTepHara.

107 Onwumute Kiaccu(UKALUIO U TPUMEHEHHE B JIEKTPOTEXHUKE BOJIOKHUCTBIX
TEKCTUJIbHBIX MaTEPHAJIOB.

108 Onumute Kiaccu(UKALUIO U IPUMEHEHHE B 2JIEKTPOTEXHUKE MPOMUTAHHBIX
BOJIOKHHUCTBIX MaTepUaoB.

109 Onummure NpUMEHEHNE B JIEKTPOTEXHUKE TUIEHOYHBIX N30JISILIMOHHBIX
MaTepuasoB.

110 Onummure NpUMEHEHNE B DJIEKTPOTEXHUKE CIIOMCTHIX IIJIACTUKOB.

111 Onumure NpUMEHEHNE B JIEKTPOTEXHUKE KOMOMHUPOBAHHBIX U30JISIIUOHHBIX
MaTepUasoB.

112 Onumure NpUMEHEHHE B JIEKTPOTEXHUKE CIIO/ISIHBIX MaTEPUAIIOB U
3J1IaCTOMEPOB.

113 Kakue marepuaiibl OTHOCATCS K HEMETAIITMYECKUM, UX MPEUMYIIECTBA 10
CpaBHEHHIO C METAJUIaMH U cIutaBaMu. OO61acTh UX MPUMEHEHHUS.

114 Kak Bnusier opma MakpoMOIeKyJ1 HOJTUMEPOB Ha UX (PU3UKO-XUMHUECKHE
cBoiicTBa? Buibl XUMHYECKON CBSI3U.

115 Knaccudukanys normMepHbIX MaTEpPUAJIOB: 10 IPOUCXOKIECHNIO, OTHOIIEHUIO K

HarpeBy, NOJAPHOCTH.



116 Kaxkue monumepsl Ha3bIBAIOTCS TEPMOILJIACTUIHBIMH, TEPMOPEAKTUBHBIMHU.
IIpuBenure npuMepsl IPUMEHEHUST KOHKPETHBIX IOJIMMEPOB.

117 TemnepaTypHast 3aBUCHMOCTb IIPOYHOCTHBIX XapaKTEPUCTUK TEPMOILIACTUYHBIX
Y TEPMOPEAKTHUBHBIX I1OJIMMEPOB.

118 Knaccudukanus moaumepon. O0IacTh TPUMEHEHUS.

119 B uem cymHocTh cTapenus noaumepoB. KakuMu MeTo1aMu MOYKHO «AepKaThb
IIPOLIECCHI CTapeHus?

120 [TpuBenute knaccudpukanuio miacrMacc. [Ipueaure npuMepsl HCIIOIb30BAHUS
IUIACTMACC B DJIEKTPOTEXHUKE.

121 HazoBure ocHOBHBIE TEPMOPEAKTUBHBIE IIaCTMACChl. ONUIINTE OCOOEHHOCTH UX
cBoiicTB. [IpuBeauTe MpuMepsl IPUMEHEHUSI B 2JICKTPOTEXHHUKE.

122 HazoBurte ocHOBHBIE TEPMOILIACTUYHBIE IJIACTMACCHL, UX COCTAB, PAa3HOBUAHOCTH,
CBOICTBA U IPUMEPBI IPUMEHEHUS B DJIEKTPOTEXHHUKE.

123 HazoBure cBoiicTBa OpraHM4ECKOI0 CTEKIA U CIIOCOOBI YITyUIIEHUSI 3TUX
CBOICTB.

124 I"azoHanosiHeHHBIE TUIacTMAcChl. VX nosydeHue, pa3sHOBUIHOCTH, CBOMCTBA U
IIPUMEHEHHE B TEXHUKE.

125 Onumure KpaTKO KOMIIO3ULIMOHHBIE MaTepUabl HA OCHOBE aIlOMUHUS,
ynpouyHeHHble yactuiamu okcuza amoMunus (CAIT). Obnacte npuMeHeHus.

126 Onumure KpaTKO KOMIIO3ULIMOHHBIE MaTepUallbl C HUKEJIEBON MaTpuULeH,
YIPOYHEHHOM YacTUIIaMH JJUOKCUAOB TopHs WK raduus. O6nacTh NpUMEHEHUS.

127 Apmupyrole Marepraibl B KOMIIO3ULIMOHHBIX MaTepHualiax, UX CBONCTBA.

128 BonoKHHCTBIE KOMIO3MLIMOHHBIE MAaTe€pUallbl € aJOMUHUEBOM MAaTpPHULIECH.
Ilomyuyenue, CBOMCTBA U IPUMEHEHUE.

129 BonokHHCTBIE KOMITO3ULIMOHHBIE MATEPUAJIBI C HUKEJIEBOM MaTPULIEH.
Ilomyuyenue, CBOMCTBA U IPUMEHEHUE.

130 OBTEKTHYECKHE KOMIIO3UL[MOHHBIE MaTEPHAJIbl HA AJIFOMUHUEBON OCHOBE.
Ilomyuyenue, CBOMCTBA U IPUMEHEHUE.

131 OBTEKTHYECKHE KOMIIO3UL[MOHHBIE MaTEPHaJIbl HA HUKEJIEBOU OCHOBE.
Ilomyuyenue, CBOMCTBA U IPUMEHEHUE.

132 Crexnomuactuku. Mx nomydenue, coctas, cBolcTBa U npuMeHeHue. Kak Biusier

BHUJ] HAITOJIHUTEIA U CBA3YIOIICTO BEUICCTBA HA @HSHKO-MCX&HI/I‘ICCKI/IG CBOMCTBaA
CTEKJIOIIJIACTHKOB?

133 Knaccugukanus KOMIO3UIIMOHHBIX MaTEpUaIOB ¢ HEMETAJUIMUECKON MaTpuLei
10 BUY UCIIOJIb3YE€MOI'0 HAITOJIHUTENS U MaTPUIBL.

134 CnocoOs! yknaaku HanonHuTeNs .CBOMCTBaX KOMIIO3UIIMOHHBIX MaTepUaOB.

135 KapOoBosiokHuThl. VX nonydenue, cBOMCTBA U TPUMEHEHHE.

136 BopososnokuuTsl. [lonydenue, cBoiicTBa 1 MPHUMEHEHHE.

137 OpranoBosoKHUTHI. VX moy4yeHue, CBONCTBA U IPUMEHEHHE.

138 Pesuna. CocraB 1 Ha3HaYeHNE OTAEILHBIX KOMIIOHEHTOB.

139 [TpuBeauTe K1accupuKaUO pe3UHBI.

140 B yem cynrHoCTh mpoliecca ByJIKaHNU3aIuH; KaK H3MEHSIOTCSI CBOWCTBA PE3UHBI
1ocJIe ByJIKaHU3aUH?

141 HazoBuTe 0CHOBHBIE CHHTETUUYECKHE KayuyKH, UX COCTaB U 00J1acTh PUMEHEHUS
PE3UH Ha UX OCHOBE.

142 HazoBuTe ocHOBHBIE (PM3UKO-MEXaHUUECKHE CBOMCTBA Pa3IMUHbIX PE3NHOBBIX
MaTepHaJIoB U UX IPUMEHEHHUE.

143 B ueMm cymHOCTh cTapeHus pe3unbl. Kakumu crioco0amu 3aiuinaT pe3nHy 1
HOBBIE JICTAJIM U3 PE3UHBI OT CTApeHUsI? YKAKUTE HKCIUTyaTallMOHHYIO CTOUKOCTh PE3UHBI.

144 Kaxk n3meHstoTcs cBOMCTBa pEe3UHBI IO IEUCTBUEM 030HA, TEMIIEPATYPHI,

panualnuu u Bakyyma?



145 JlaliTe XapaKTepUCTUKY JEKTPOTEXHUUCCKUX PE3UH, UX Ha3HAUCHUE, TPUMEPHI

MIPUMCHCHHUS.

146 Onummre 3J1eKTpUYECKUe CBONCTBA KEPAMUKH, IPUBEIAUTE IPHUMEPDI
MIPUMCHCHHUS.

147 OnumuTe AIeKTpopu3nIecKre CBOMCTBAa KOHICHCATOPHOM Kepamuku. Ha kakue
TpyNIbl OHA nojapasaensercs. [lpuBenute mpuMepsl IPUMEHEHUS.

148 OnuimuTe KepaMUYecKre Matepuaisl: Gpapdop, cTekimokepaMuky. [IpuBenure
PUMEPBI IPUMCHCHHSI.

149 Onumure CHUTALIB  (CTEKIOKPUCTAUIMYECKUE MaTepHallbl), WX MPUMCHCHHE
U TIOJIy4€HHUE, COCTaB.

150 Onummre KepaMUKy Ha OCHOBE YHCTBIX OKCUIOB. JlaiiTe CpaBHUTEIHHYIO OLIEHKY
MX CBOWCTB.

151 Kaxkue BbI 3HaeTe BUIbI OECKUCIOpOaHON KepamMukn? HazoBuTe ux
Pa3HOBUHOCTh, CBOMCTBA M IPUMEHEHHE.

152 HazoBute ocobeHHOCTH CTpOeHMS TpaduTa, €ro BAXKHEHIIINE CBOWCTBA U
MPUMEHEHUE.

153 [IpuBenuTe KaccuduKanuo KieeB, MX Ha3HAYCHUE W IIPUMCHCHHE

154 Onumure Kjieu Ha OCHOBE KPEMHHUMOPraHMYECKHX COECIMHEHUIl M Ha OCHOBE

OIIOKCHUJHBIX CMOJI, UX IIPUMCHCHHUC

IIpouenypa oneHMBAHUSL KOHTPOJIbLHOIH PadoThI
KonTtpomnbHble pabOThI, TPOBOIATCS Al 00ydarommxcst 3a04HON (opMbl 0OydeHus. 3a
KOHTPOJIbHYIO Pa0OTy BBICTABIISIETCS] OLIEHKA «3aYTEHO / HE 3a4TECHOY.

KonTtpomnbHas paboTa COCTOUT U3 TATH BOIIPOCOB, KOTOPBIE COTIACHO TAOJIHIIE BHIOMPAIOTCS
U3 TICPEYHS BOIPOCOB.

OOyuaronuii BEIOMpAaeT HOMEpPa BOIIPOCOB B TAOJHIIEC - TIO MOCICIHUM IBYM IH(paM w3
HOMEpa 3a4eTHOU KHUKKH.

[Tpu o1ieHKe YPOBHS BBIITOJIHEHUSI KOHTPOJIBHON Pab0ThI, B COOTBETCTBUU C TOCTABIICHHBIMH

HesIMH M 3a7jauaMu JUIs JIaHHOTO BUJA y4eOHOW NEeSTENbHOCTH YCTAHOBJICHBI CIIEAYIOIINE
KPUTEPUHU:

- yMeHHEe padoTaTh ¢ OOBEKTAMH U3YUYECHHSI, KPUTUYECKUMH MCTOYHUKAMHU, CIIPABOYHOMN U
SHLMKIIONEANYECKON JINTEPATYPOI;

- yMeHHue coOUpaTh U CUCTEMATU3UPOBATH NMPAKTUUECKUI MaTepual;

- YMEHHUE CaMOCTOATEIILHO OCMBICTISITH TPO0OJIeMy Ha OCHOBE CYIIECTBYIOIINX METOIHK;

- YMEHUE JIOTUYHO U TPAMOTHO M3JIaraTh COOCTBEHHBIE YMO3AKIIOUEHHUS U BHIBOJIBI;

- YMEHHE aHAJIN3UPOBATh U 0000111aTh MaTepua;

- YMEHHUE MOJB30BaThCs TI100aTbHBIMU MH(GOPMAIIMOHHBIMU PECypcaMu U MPaBUIBHO HUX
MPETNoAHECTH B KOHTPOJIBHOMN padoTe.

IIpr oueHke omnpenensercs IMOJHOTA W3JI0KEHUS Marepuala, KauyeCTBO U YETKOCThb, U
MOCJIEA0BATEIBHOCTh M3JIOKEHUSI MBICIEH, HAJIMYME JIOCTAaTOYHBIX IOSICHEHWH, KYJIbTypa B
MpEeIMETHOM 00JIaCTH, YUCIIO U XapaKTep OMINOOK (CYIIECTBEHHbBIE HIIM HECYIIIECTBECHHBIE).

Cy1ecTBeHHbIE OMMOKK CBSI3aHBI C HEIOCTATOYHOW TTYOMHOM M OCO3HAHHOCTBIO OTBETA
(Hampumep, OOyYarOIUICS HEMPaBUIBHO YyKa3aJll OCHOBHBIE TPHU3HAKW TOHATHM, SIBICHUMH,
HEMPaBUILHO CHOPMYTUPOBAHBl 3aKOHBI WM TIpaBWja M T.II. WIX HE CMOT TPUMEHUTH
TEOPETHUECKHUE 3HAHUS 1151 OOBSICHEHUS TTPAKTUYCCKUX SIBJICHUN. )

HecymiecTBeHHbIe OMMOKH OMPEAEIIAIOTCS HEMOIHOTON 0TBeTa (Hanmpumep, 00ydaromumcst
VOYIIEeH U3 BHUJA Kakoil — MuOO0 HeXapaKTepHBIM (DakT mpH OTBET€ HA BOMPOC) K HUM MOXKHO
OTHECTH OIHUCKH, TOMYIIEHHbIE IO HEBHUMATEIBLHOCTH).



Kpurepum ouenkn
OLIQHKa «3a4YTCHO» BBICTABIIACTCA CTYACHTY, C€CJIM OH Oall IOJIHBEIM OTBET Ha BOITPOCHI
KOHTPOJIbHOM paboThI C IEMOHCTpALMel BIaJeHU TEPMUHOIOTHEH 110 TUCIUIIIMHE.

OreHka «HE 3a4TEHO» BBICTABIIACTCS CTYJCHTY, €CIIM 0O0yYalOUIHiiCs ajl MOBEPXHOCTHBIN
OTBET Ha BONPOCHI KOHTPOJIBHOM pPabOThl ¢ JEMOHCTpalMeld He BaJeHUs TEPMHHOJIOTHEH IO
JUCLUTUIMHE; KOHTPOJIbHAS paboTa BHINOIHEHA HE M0 33JaHHOMY BapUaHTY.
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6 Tembl pedepaToB
Wcropuueckuit aciekT pa3BUTHUSI MAaTEPUAIOBEICHUS U TEXHOJIOTMH MaTEpUAJIOB.
[TpupoaHbIE HCTOYHUKHN MaTEPHAIIOB.
BumsiHue yriepoaa v NOCTOSTHHBIX IIPUMECEN Ha CBOMCTBA CTaJIH.
O6uacTu npUMeHeHus: a30THPOBAHUS.
3HaveHHe MOBEPXHOCTHOI'O HAKJIENa B MAIIMHOCTPOCHUH.
CmutaBbl ¢ 3G(HEKTOM «ITaMsITH (GOPMBD).
OO6nacTv NPUMEHEHHS AIFOMUHUEBBIX CILIABOB.
O6uacTi UCTIOIB30BAHUS KEPAMUYECKUX MAaTEPHUAIIOB.
OCHOBHBIE METO/IbI TIOJTYYECHHS 3arOTOBOK M JI€TaJICH.

. 3roToBieHne pe3nHOBBIX JeTanel u moinypadbpuKaTos.
. Texnomornyeckas cxemMa COBpEMEHHOI0 METaJIypru4ecKoro poru3BoJICTBA.

. Ilpoaykuust yepHO# U LIBETHON METaJUTypruu.

. Marepwuaiisl 17151 MpOU3BOICTBA YYTYHA.

. [Ipsimoe BoccTaHOBIIEHHE KeTe3a U3 pyA (kapOoTepmusi).
. [Ipon3BOACTBO UyryHa.

. HepeHHaBHHC IIpOoUECCChI ITPOMU3BOACTBA CTAJIH.
. COBpCMGHHOG COCTOSIHHE U INCPCICKTUBLI PAa3BUTUA JIUThA IPU IPOU3BOJACTBC I/ISIIGJII/Iﬁ

MAallIMHOCTPOCHUS.
dusznyeckrue 0CHOBEI (1)0pMOO6paSOBaHI/I$I JIUTBIX 3arOTOBOK.
JInTeiiHple CBOMCTBA CIUIABOB 1 MX BIMSHHE Ha Ka4ECTBO OTJIMBOK.

Oco0eHHOCTH U3TrOTOBJIEHMSI OTJIMBOK HEMPEPHIBHBIM JIUTHEM.
[TpuMeHeHne >1aCTUYHBIX CPEeJ B TMCTOBOM IITaMIIOBKE.

[Tomy4yeHue cBapHbBIX NPSMOLIOBHBIX U CHUPATbHOIIOBHBIX TPYO (TEXHOJIOTHS COPTAMEHT,
IPUMEHEHHE).

MexaHnueckue HCIBITaHHUs METAJUIOB (3aMep TBEPAOCTH).

BricokockopocTHbIE c1oco0b! e(OopMUPOBaHUS, BIUSHUSA CKOPOCTH 1e(hOpMUPOBAHUS HA
IIPOYHOCTHBIE U MJJACTUYECKUE CBOMCTBA.

IIpuMeHeHne J1a3epHOM TEXHOJIOTMH B BOCCTAHOBHUTENIBHOM HAIUIABKE JeTalel
aBTOMOOMJIECTPOCHHS.

XomnoiHas cBapKa — Kak Croco0 COeIMHEHMs IeTajell B TBEPIOM COCTOSIHUU.
IIpuMeHeHne HJIEKTPOHHO-IYYEBOM CBAapKW I COCIMHEHMS JKapONPOYHBIX CTaJIed
OOJBIINX TOJIIKH.

OCOOEHHOCTH COEAMHEHUS 3aroTOBOK MallblX TOJIIMH B MHKPOIEKTPOHUKE H
npUOOPOCTPOCHHUHU.

VapTpa3ByKoBasi CBapKa LIBETHBIX METAJIOB.

HcTopus pa3BUTHS CBapKH U CBAPOYHOTO MTPOU3BOJICTBA.



Bonpocs! 1111 3a1uThI pedgepaTos:

- B yem 3akiovaeTcsi akTyaJllbHOCTh M HOBU3HA BHIOPAHHOM TEMBI.

- YKakuTe 1eb U 33Jja4i Bamei paboThl.

- HpI/IBel[I/ITe JOCTHIKCHUA OTCUCCTBCHHBIX U WUJIN 3apy6e>KHHx YUCHBIX, TIOCBCTUBIINX
HCCJIEJOBAHMIO TaHHBIX BOIIPOCOB.

- YTo mocIy 1o HCTOYHUKOM MH(DOPMALUH 110 TEME.

- O603Ha4YbTE OCHOBHBIE BBIBO/IBI 110 TEME UCCIICTOBAHMSL.

IIpouenypa ouenuBanus pedepara

Pedepar - pabora ¢ ucrounnkamu WH(POpPMAIIMU 110 aHAIW3Y, CPABHEHUIO U OOOOIICHUIO
JTAHHBIX, OJTYYEHHBIX IPYTUMH HCCIIeI0BaTENIIMU 110 BhIOpaHHOU Teme. BaxkHo, uTo B mpoiiecce
Hancanus pedepara hopMupyercs COOCTBEHHBIN B3I HA MPOOIIeMy.

Hanucanue pedeparuBHoil paboThl ciielyeT HayaTh C M3JI0KEHUS IUIaHA TEMBbI, KOTOPHIH
00BIYHO BKIFOYAET 3-4 myHkTa. [1man gomkeH ObITh JOTMYHO U3JI0KEH, pa3/ieibl IUIaHa B TEKCTE
o0s3aTenbHO BeIAeIsieTcs. [man 00s3aTeNbHO T0JDKEH BKITIOYATh B ce0s BBEJICHHUE U 3aKITIOUCHHE.

Bo BBenenun popMynmupyroTcst akTyaabHOCTb, LIENb U 3a/1a4u pedepara; B OCHOBHOW YaCTH
paccMaTpUBaIOTCSl TEOPETHYECKUE MPOOIEMbI TEMbI U TPAKTHKA Pean3aliil B COBPEMEHHBIX
MOJIMTUYECKUX, SKOHOMHUYECKHUX U COI[MAIIbHBIX YCIOBHSIX; B 3aKJIFOUEHUH MOABOISTCS OCHOBHBIE
UTOTH, BBICKA3bIBAIOTCS BBIBOJABI M  TpeqioxkeHus. Pedepar 3aBeprmaercs CIHCKOM
UCIIOJIb30BAaHHOM TUTEPATYPHI.

OOyuyaromuiics MOKeT BBIOpaTh TeMy pedepaTa MO MEPEUYUCICHHBIM BBIIIE TEMaM.
W3noxeHHoe MOHMMaHue pedepara Kak LETOCTHOTO aBTOPCKOTO TEKCTa OIPENeNsIeT KPUTEPUU
€ro OIICHKH:

- HoBu3Ha Tekcra:

a) aKTyaJIbHOCTh TEMBI;

0) HOBHM3HA M CaMOCTOSITENILHOCTh B IMOCTaHOBKE MpoOIeMbl, (HOpMyIHMpOBaHHUE HOBOTO
aCmeKTa W3BECTHOW TMpoOJeMbl B YCTAHOBJICHHHM HOBBIX CBs3ell  (MEXIpPEAMETHBIX,
BHYTPHUITPEIMETHBIX, HHTETPAIMOHHBIX );

B) YMeHHUE paboTaTh C IUTEPATypOl, CHCTEMAaTU3UPOBATh U CTPYKTYpHUPOBATh MaTepHal;

T') CAMOCTOSITEIbHOCTh OLIEHOK U CYX/ICHHI,

1) CTHJIEBOE €IMHCTBO TEKCTA.

- CTeneHpb pacKpbITUS CYITHOCTH BOMpOCa:

a) COOTBETCTBHUE IIJIaHA TeMe pedepara;

0) COOTBETCTBHUE COJICP)KAHUS TeME U IIaHy pedepara;

B) MOJTHOTA U TIyOMHA 3HAHHI 110 TeMe;

') 000CHOBaHHOCTb CIIOCOOOB U METO/I0B pabOThI C MAaTEPUAIIOM;

€) yMeH#e 0000111aTh, 1e1aTh BEIBOIbI, COTIOCTABIISITH PA3IMUHbIE TOUKH 3PEHUS 110 OJJHOMY
Borpocy (mpobieme).

- OG0CHOBaHHOCTbH BBHIOOPA HCTOUYHUKOB:

a) OIICHKA MCIOJIb30BAaHHOM JINTEPATYPhI: MPUBJICUEHBI JIU HAaN00JIee N3BECTHBIE PA0OTHI 11O
TeMe HWCcCieoBaHus (B T.4. OKypHaJbHBIE ITyOJNUKAI[MM IIOCIEAHUX JIeT, TOCIETHHE
CTaTUCTHYECKUE TAaHHBIC, CBOJIKU, CIIPABKH H T.JI.).

- CoGmroienue TpeOoBaHu K 0(hOpMIIEHUIO:

a) HAcKOJBbKO BEpPHO O(GOpPMIIEHBI CCBHUIKM Ha HCIHOJIb3yeMYIO IJUTEepaTrypy, CIHCOK
JTUTEPaTYPHI;



0) OIleHKa TPaMOTHOCTH W KYJIbTypbl WH3J0XKeHus (B T.4. opdorpadudeckoi,
IIyHKTYallHOHHOM, CTUJIMCTUUYECKOM KYJIbTYpBbI), BIaJ€HUE TEPMUHOJIOTUEN;

B) coOuroieHre TpeboBaHmii kK 00béMy pedepara.

Ha 3amury pedepata, cOCTOSIIYIO U3 3aIUTHI pedhepara U OTBETOB HAa BOTIPOCHI, OTBOUTCS
10-15 mMunyT.

Kpurepun ouenku pedepara:

- «3aYTEHO», €CJIM BBIIIOJHEHBI BCE TPeOOBAaHWS K HANHMCAHUIO W 3amuTe pedepara:
o0o3HayeHa mnpobiaema U 000CHOBaHA €€ aKTyalbHOCTh, CAENAH KPAaTKUH aHAIU3 Pa3IMYHBIX
TOYEK 3PEHUS Ha paccMaTpUBaeMyI0 MpoOJeMy U JOTHYHO H3JI0KE€HA COOCTBEHHAs MO3MIIMS,
chopMyIUpOBaHbl BBIBOJABI, TE€Ma pPACKPhITA IOJHOCTBIO, BbIAEpkKaH OO0BEM, COOIIOICHBI
TpeOoBaHUSI K BHEHIHEMY OGOpPMIICHHMIO, JaHbl IMPaBWIbHBIE OTBETHl Ha JIOMOJIHUTEIbHBIC
BOIPOCHI.

- «HE 3aUTEHO», €eCIM TeMma pedepaTa HE PACKPBITA, OOHAPYKUBACTCSA CYLIECTBEHHOE
HENOHUMaHUE IPOOJIEMBI.



