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[Tpu pazpaboTke paboueit mporpaMMbl Y4eOHOW TUCITUILTMHBI B OCHOBY TTOJIOKEHBI:

1) ®I'OC BO 1o HampapieHHUIO MOArOTOBKH (crienuaibHOCTH) 35.03.06 « ArporH)XEHEPUS
yTBEepKIeHHBIIT MuHHCTEpcTBOM 00pa3oBanus U Hayku PD «23» aBrycra 2017r., mpuka3 Ne 813

2) YueOHBI IJIaH OCHOBHOM oOpa3zoBarenbHOM mporpamMmbl 35.03.06 «ATpouHKEHEPHsD

npoduib «TexHuUeckure cucTeMbl B arpoou3Hece», o100peH YueHnbim coBetoM ®T'BOY BOTAY
Cesepnoro 3aypainbs oT «01» uronst 2022 r. IIpotoxos Nel 1

Pabouas nporpamma yueOHOH AMCLMIUIMHBI O0f00peHa Ha 3acenaHuM Kadenpsl «TexHuueckue
cuctemsl B AITIK» ot «01» utons 2022 r. IIpotokon Ne 11

7 .
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Pabouas nporpamma yuyeOHON AUCIUTUIMHBI 0JJ0OpeHA METOINYECKOM KOMUCCUEH HHCTUTYTA
oT «01» urona 2022 r. [Iporokon Ne 7
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1. IlepeyeHb NJIaHMPYeMbIX pe3yJIbTATOB 00yUeHHS N0 JMCUHHUIIJIMHE, COOTHECEHHBIX €
IVIAHNPYEMbIMH Pe3YJIbTATAMH 0CBOCHHUsI 00Pa30BaTeJIbHOMH NPOrPaMMbl

TPE/TOKCHUSI MepCoHana,
pa3pabarbiBaTh MPEIIOKCHUS U
BHOCUTH KOPPEKTHBBI B IUIAHBI
padot o MOBBIIIICHUIO
3(h(GHEKTUBHOCTH TEXHHYECKOTO
00CITy>KMBaHUS M 3KCITyaTalluu
CeNbCKOXO035IUCTBEHHOM
TEeXHUKHA

3¢ GEKTHBHOCTH
IKCILUTyaTal[|iK
KOHCTPYKIIHOHHBIX
MaTepHaioB

Koo Ilepedenp mIaHupyeMbIX
WNHaukaTop OCTHXKEHUS
Komne- Pe3ynbraTel ocBOeHUS pe3yibTaToB 00y4YeHHs 1O
KOMIIETEHINU
meHyuu JUCLUIUIMHE
C 5 3HaAmMb:
focobex TpOBOZHUTE - CTPOCHHUE U CBOWCTBA MAaTEPUAJIOB,
aHalms3 36(b(beKTHBHOCTH CYILIHOCTb ABJICHUH, IPOUCXOAAIINX
TE€XHUYECKOT0 00CITyKUBaHUS U B MATEPUATAX B YCIOBHSAX
SKCIUTyaTalul o
yaral M N HUA-1lnk-1 Omnpenensier | IKCIUIyaTalWH U3EIINH,
CEJIbCKOXO0351ICTBEHHON .
ToxHaKH, amamms mepenosoro | PCCYPCPL  HEOOXOMIMEIS | yarento:
> p6 A TUIs BHEJIpEHHS | - moI0UpaTh HEOOXOTUMBII
OTEYECTBEHHOTO U 3apy0eKHOrO paspaGoTaHHBIX Mep Mo | MATCPHAN AT H3TOTOBICHUS
TIIK-1 OTIbITa, paCCMaTpUBATH [OBBILICHUIO JeTajiei MaIlliH, Ha3HAaJyaTh BU/I

00pabOTKU AJIA TIOTyYSHHS
TpeOyeMBbIX IKCILTYaTA[HOHHBIX
CBOMCTB JICTaJICH;

énadems.

- METOIMKOMN BEIOOpa
KOHCTPYKIIMOHHBIX MaTCpuaJioB IJid
HU3TOTOBJICHHUA JJIEMCHTOB MallUH U
MEXaHHU3MOB

2. MecTO IMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Jannass aucuuiuiiHa OTHOCUTCS K brnoky 1 wyactu, ¢opmupyeMoil y4acTHHUKAMH

06paSOBaTeJ'IBHBIX OTHOIIICHUH.

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

Xumuu.
Mamepuanogedenue u

MEexXHoN02Usl
MPEIIIeCTBYIOMEH TUCIHUIUIMHON AN JUCHUILINH:

KOHCMPYKYUOHHBIX
«Memponozus,

mamepuaios SABIIACTCA
cmaHdapmmauuﬂ u

cepmucpuxayuny, « Texnuueckas mexanuxay, «Haoedxcnocms u pemMonm mawiuny.
JucnuninHa u3ydaercs Ha 2 Kypce B 4 cemecTpe 1o o4Hoi ¢opme o0yueHus u Ha 3 Kypce

B 5 ceMecTpe 1o 3a049HO (hopme.

3. O0beM AUCHHUILINHBI U BUbI y4eOHOH padoThl
OO61as TpyA0€MKOCTh AUCHUILINHBI cocTaBisieT 144 yacoB (4 3a4eTHBIX €IMHUILBI).

Bun yue6HOM paboTh dopma o0yueHus
OuHast 3a049Hast

AyIMTOpHBIE 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 €INHUII 4 4




4. Coepsxkanue TUCHUNTHHBI

4.1. Conep:xaHue pa3/iea0B M CHUNITIHHbBI

HaumenoBanue paznena
JUCUUTIINHBI

Coneprxanue pasuena

2

3

MarepuaiioBeeHue

BBGI[CHI/IG. TeOpeTI/I‘{CCKI/IC U  TEXHOJOTHYECKHUE OCHOBBI
IIPOU3BOJACTBA MATCPUATIOB. OcHOBEI MCTAJLTYPIru4ceCKOro

IIPOU3BO/ICTBA. Marepuaisl, IpUMEHsIeMbIe B
MAIIMHOCTPOCHUH W TpubopocTpoenuu. Kpucrammmueckue
pELIeTKH METaJIJIOB. PeanbHOE CcTpoeHHE METaLIOB.

CrpoeHue cmnaBoB. JluarpaMMbl COCTOSIHMSL — CIUIABOB.
CsoiictBa  metaimioB.  JKene3oyrinepoaucTeie  CILIABBI.
CrtpyKTypHBIE COCTaBJISIOLINE HKEJIe30yTIEPOAUCTBIX
CIUIaBOB. JlpmarpaMma COCTOSIHMS CILJIaBOB KEJIE30-LIEMEHTUT
Fe — FesC. Knaccugukarus, MapkupoBKa CTaJieil ¥ YyT'yHOB.
Tepmuueckass oOpaborka. IloBepXHOCTHas 3akajgka CTaJH.
XUMHKO-TepMHUUecKas 00padoTka cranu. Biusaue yrieponaa
U TpUMecell Ha CTPYKTYpy M CBOMCTBa cTaynei. BnusHue
JEerupyomux aeMeHToB. CreuuanbHble CTadd U CILIABHI.
IlBetHpie MeTamnsl M crulaBbl. Ilommmepsl, macTMacchl.
Pe3uHbl, KOMIIO3UIIMOHHBIE MaTepHaibl. JIMJIEKTpUYECKUE
Marepuansl.  [IpoBonHMKOBBIE Marepuainbl.  MarHurtHele
Matepuanabl. OCHOBHBIE METOJbl IOJIyYE€HUS TBEPIBIX TEIl.
OcHoBBI IIOPOILKOBOM METAJLTYPTUH. Hanbuienne
MatepuaiaoB. Teopuss U nOpakTHKa (HOPMOOOPA30OBAHUS
3arotoBok. Kiaccugukanus cnoco0oB ogyyeHHs 3aT0TOBOK.
[Ipon3BocTBO 3aroToBOK crocodoM suThs. [IponsBoacTso
3aroTOBOK IUIACTHYECKUM J1e(OPMHUPOBAHUEM.

[IpousBoacTeo
HEPa3bEMHBIX
COCAMHEHHUMN U
00paboTKa METAJLJIOB
pe3aHuemM

IIpou3BoacTBO  Hepa3beMHBIX coenuHeHHi. CBapodHoe
Mpou3BOACTBO. DU3HKO-XUMHUYECKHE OCHOBBI IMONYUYCHHS
cBapouHoro coenuHenus. [laiika Mmatepuanos. Ilomyuenue
HEpPa3bEMHBIX COCIMHEHUHN CKienBaHueM. M3rorosieHue
nonydabpukaroB u  geraiel M3 KOMITO3UIIMOHHBIX
MaTepuaioB. OU3NKO-TEXHOJIOTUIECKHE OCHOBBI IMOTYUYCHHS
KOMIIO3ULIMOHHBIX MaTepuaioB. M3rotoBieHue uznenuil us3
METAJUTMIECKUX KOMITO3UITHOHHBIX MaTepHaloB.
OcoOeHHOCTH TOMy4eHUs JeTajell M3 KOMIO3MIIMOHHBIX
MOPOIIKOBBIX MaTepuaioB. M3rorosnenue nonypadpukaToB u
U3JIENUN U3 IBTEKTHUYECKUX KOMIIO3MIIMOHHBIX MaTepHAaJIOB.
Wzrorosnenne aeraneld M3 TOIMMEPHBIX KOMITO3UIIHOHHBIX
MaTepuanoB.  M3roTtoBieHHMEe  pE3MHOBBIX  JleTallell U
nostypabpukaroB. 3HaueHHE OOPAOOTKHM KOHCTPYKIHMOHHBIX
MaTepHasioB pe3aHreM. Pe3aHne u ero OCHOBHBIE 3JIEMEHTHI.




4.2. Pa3zgeapl IMCOMIVINHLI 1 BUABLI 3aHATHNA

ouHas hoopMa o0ydeHus

Ne HaunmenoBanue pazuena Jlexuponnor | Cemmnapckor Bcero,
/1 TUCIUILINHEI 0 0 CP 4acoB
THIIA THIIA
1 2 3 4 5 6
1. MarepuanoBeneHue 16 16 30 62
IIpon3BOACTBO HEPAZBEMHBIX
2. coeanHeHui u 00paboTKa 16 16 32 64
METAJIJIOB pe3aHreM
3. OKk3aMeH - - - 18
Hroro: 32 32 62 144
3aouHas Gopma 0O0ydyeHus
Ne HaumenoBanue paznena Jlexuuonnor | CeMHHapCKOT CP Bcero,
n/m JACIIUILTUHBI o o 4acoB
THIIA THIIA
1 2 3 4 5 6
1. | MarepuanoBeneHue 2 4 50 56
[Tpoun3BoCTBO HEPA3BEMHBIX
2. | coemuHeHU U 00paboTKa 6 6 58 70
METAJIJIOB pe3aHueM
3. | Dk3ameH - - - 18
Hroro: 8 10 108 144
4.3. 3aHsATHS CEMMHAPCKOI0 THNA
Ne TpynoeMKocTh
/i Ne paznena Tema (aac)
JIACIIUILTHHEI
OuYHas 3a04Has
1 2 3 4 5
N3ydyeHre MapKupOBKH cTajei u 001acTh
1 1 MIPUMEHEHHUS 2 2
N3yyenne MeTonia onpeaeneHus: TBEPIOCTU
2. 1 criocobom bpunens 2 2
3 1 N3ydenne MeTo1a onpeaesieHus: TBEPIOCTH 9 i
criocobom Poksesia
4 1 N3ydenne quarpaMMBbl COCTOSTHUS CTUIABOB 5 i
] «Kenezo-yrnepoa»
5 1 I/I3yvquHe CII0CO0OB OTIPE/ICIICHNST MEXaHHIECKUX 5 i
CBOMCTB METAJIJIOB
6. 1 N3ydenne MeTo 1a UCCIICIOBAHHUS 9 i
MaKpOCTPYKTYPBI




N3ydenne MeTo1a MCCIIEIOBAHUS
[£ 1 MHUKPOCTPYKTYPBI 2 )
8 1 N3yuenue CHE)CO6OB TepMUYECKON 00paboTKH 5 2
YTIAEPOAUCTON CTau
9 5 KoHcTpykiius u reomeTpudeckue mapamMeTpsl 5 i
PEeXYILEro MHCTpyMEHTa (CBEPJIO).
10. 5 KoHcTpykiius u reomeTpudeckue mapamMeTpsl 2 5
pPEeXYIIEro MHCTpYMEHTA (pe3el).
11 5 KoHCTpyKIHs 1 TeOMETPUYECKUE TTapaMeTPhl 2
peXyIero MHCTpyMeHTa (¢pesa).
12. 2 N3ydyeHne METAINTOPEKYIIUX CTAHKOB 2 2
13. 5 KoHTposp kadecTBa CBApHOTO IIBa 5
MeTaJIorpaguuecKuM METOJI0M
14. 5 KoHTpob cKpBITHIX 1e(heKTOB aeTaneit 9
yJIbTPa3BYKOBBIM METOJIOM.
15. 2 CBapka ¥ HarjIaBKa B peMOHTHOM IPOU3BO/JICTBE 2 2
16. 2 Bubpoayrosas HamnaBka 2
Uroro: 32 10

4.4. YueOHbIe 3aHATHS, PA3BHBAIOIINE Y 00yYAIOLIUXCH HABBIKA KOMAH/IHOI PadoThI,
MEKJINYHOCTHbIE KOMMYHUKALMU, IPUHATHE PellleHUil, TuaepcKue KayecTBa

He npedycmomperno OIIOII.

4.5. IlpumepHasi TeMaTHKA KyPCOBBIX POEKTOB (PadoT)
He npedycmompero OIIOII.

5. Opranusanus caMmoCTOATEIbHONH Pad0oThHI 00YYAIOIIUXCS 10 JUCHUILJIMHE

5.1. Tunsl caMoOCTOATEILHOI PA0OTHI H €€ KOHTPOJIb

Tun camocrosiTeJIbHON padoThI dopma 00yueHust Tekymuit KOHTPOIIb
ouHast 3a049Hast

[IpopaboTka MaTepuaia JeKIIHi, 30 TeCTHpOBAHTE

HOJrOTOBKA K 3aHATHUSIM

CamocTosTenpbHOE H3YUCHUE TEM 80 TECTHPOBAHUE

8 WIH

co0eceloBaHuE

WHauBHuayanbHOE 3aaHNE 14 10 cobecenoBanue

KonTtposabHbIe paboThI - 18 3aImTa

Pedepat 10 - cobeceloBaHUE

BCET0 YacOB: 62 108

5.2. YueOHO-MeToAMYeCcKHe MaTepuaJIbl VI CAMOCTOATEIbHOI padoThI:
1. KyckoB B.H., Ilaynsc B.}O., Cmonun H.M. PeMOHT TexHOIOTHYECKOTr0 000pY10BaHUS
nepepadaTbIBalOIUX MPOU3BOACTB. YueOHoe nocodue. - Tromens: Bekrop byk, 2013. — 160 c. 50

OK3.

2. Ilaynsc B.JO. MarepuanoBenenne. TeXHONOrHsT KOHCTPYKLIMOHHBIX MAaTE€pHaIOB.
Metoauueckue yka3aHus Juisi caMocTosiTenbHON paboThl. — Tromens: 'AY CeBepHoro 3aypalb,

2017. — 16 c [DnexTpoHHBIH pecypc].

5.3. Tembl, BBIHOCHMbIE HA CAMOCTOSATEJIbLHOE H3yYCHHUE:

Paznen 1 «MarepuanoBeneHue»
1. CTpoeHue criaBoB.




2. Pe3uHbl, KOMIIO3ULIIMOHHBIE MATEPUAIIBIL.

Paznen 2 «IIpon3BoACTBO HEPA3bEMHBIX COCTUHEHUN 1 00pabOTKa METAJIIIOB PE3aHUEM»
3. 3HOC pexylmx HHCTPYMEHTOB.
4. KayectBOo 00pab0oTaHHOM MOBEPXHOCTH.

5.4. Tembl pedepatoB:
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22.

23.
24.

25.

26.
27.

28.

29.
30.

HcTopudeckuii acrieKT pa3BUTHSI MATEPHUATIOBEICHUS U TEXHOJIOTUU MaTEPUAIIOB.
[TpupoaHbIE HCTOYHUKHN MaTEPHAIIOB.

BumsiHue yriepoaa v NOCTOSIHHBIX IIPUMECEN Ha CBOMCTBA CTaIH.

O6uacTu npUMeHeHus: a30THPOBAHUSI.

3HaueHNe MOBEPXHOCTHOTO HAKJIeTa B MAITMHOCTPOCHUH.

CmutaBbl ¢ 3G(HEKTOM «ITaMsITH (GOPMBD).

OO6nacTi NPUMEHEHHS AIFOMUHUEBBIX CILIABOB.

O6uacTi UCTIOIB30BAHUS KEPAMUYECKUX MAaTEPHUAIIOB.

OCHOBHBIE METO/IbI TIOJIYYEHHS 3arOTOBOK U JIETasCH.

. 3rotoBieHne pe3nHOBBIX JieTanel u noiypabpuKaTos.
. Texnomornyeckas cxemMa COBpEMEHHOI0 METaIypru4ecKoro poru3BoJICTBA.

. Ilpoaykuust yepHO# U LIBETHON METaJUTypPruu.

. Marepwuaiibl 17151 IpOM3BOICTBA YYTYHA.

. IIpsimoe BoccTaHOBIICHHE Kele3a U3 py (kapOoTepmust).
. [Ipon3BOACTBO YyryHa.

. HepeHHaBHHC IIpOUECCChI ITPOMU3BOACTBA CTAJIH.
. COBpCMGHHOG COCTOSHHE U NCPCICKTUBLI PAa3BUTUA JIUThA IPU IPOU3BOJACTBC I/I3I[eJII/II71

MallIMHOCTPOCHUS.
dusznyeckrue 0CHOBEI (1)0pMOO6paSOBaHI/I$I JIUTBIX 3arOTOBOK.
JIuTeitHple CBOMCTBA CINIABOB U MX BIIMSHHE HAa KQYECTBO OTJIMBOK.

Oco0eHHOCTH U3TrOTOBJIEHMSI OTJIMBOK HENIPEPHIBHBIM JIUTHEM.
[TprMeHeHne >TaCTUYHBIX CPEeJl B TMCTOBOM IITaMIIOBKE.

[Tony4yeHue cBapHbBIX MPSMOLIOBHBIX U CIUPATbHOIIOBHBIX TPYO (TEXHOJIOTHSI COPTAMEHT,
IPUMEHEHHE).

MexaHnuyeckre UCIbITaHUS METAJLIIOB (3aMep TBEPIOCTH).

BricokockopocTHbIE coco0b! e(OopMUPOBaHUS, BIUSHUSA CKOPOCTH 1e(hOpMUPOBAHMS HA
IIPOYHOCTHBIE U MJJACTUYECKUE CBOMCTBA.

IIpuMeHeHne J1a3epHOM TEXHOJOTMH B BOCCTAHOBUTENIBHOW HAIUIABKE JeTalled
aBTOMOOMJIECTPOCHHS.

XomnoiHas cBapKa — KakK Croco0 coeIMHEHMs IeTajei B TBEPIOM COCTOSIHUU.
IIpuMeHeHne 2JIEKTPOHHO-IYYEBOM CBAapKW I COCIMHEHMS JKapONPOYHBIX CTaJIECH
OOJBIINX TOJIIKH.

OCOOEHHOCTH COEAMHEHUS 3aroTOBOK MaJIbIX TOJIIMH B MHUKPOIJIEKTPOHUKE H
npUOOPOCTPOCHHUU.

VapTpa3ByKoBasi CBapKa LIBETHBIX METAJLIOB.

HcTopus pa3BUTHS CBapKHU U CBAPOYHOIO MTPOU3BO/ICTBA.



6. MDOHI OLEHOYHBIX CPeICTB /sl NPOBEJEHUS TMPOMEKYTOYHONH aTTecTalnuu
00y4YAKOIIHUXCS 10 TUCHHILINHE
6.1 IlepeyeHb KOMIIETEHUHMH W OIEHOYHbIE CPeACTBA HHIAUKATOPA JIOCTUKEHMS
KOMIIeTeH Ui

Koo

NHaukaTop 1O0CTHKEHUS

[lepeuenp mIaHUPYEMBIX

HaumenoBanue

Komne- pE3yNbTaTOB O0yUYEHUS TI0 OLIEHOYHOT'O CPEACTBA
KOMIICTCHIUH
MeHyuu JHUCHUIIINHE
3Hamb: Tect
- CTPOCHHE U CBOMCTBA OK3aMEHAaIMOHHBIMN
MaTepHaoB, CYITHOCTb ouner
SIBJICHUM, POUCXOISAIINX B
WI-1mxcs Onpenensier Marepraiax B YCJIOBI/DIUX‘
SKCIUTyaTalliy U3JEIUM;
pecypchl, HEOOX0IUMBIE
JUISl BHEIPEHUS ymembw:
pa3pabOTaHHBIX MEP IO - 0A0UpaTh HEOOXOUMBIN
HK-]_ IIOBBIIIICHUIO MaTepI/IvaJ'I JJIs1 U3rOTOBJICHUA
3(1)(1)CKTI/IBHOCTI/I JAeTajieu MalllnuH, Ha3HAa4YaTb BU/
JKCIIyaTaluu O6pa6OTKI/I AJId IOJTy4YCHUSA
KOHCTPYKLIMOHHBIX Tpe6yeMLIX OKCIUTYaTaluOHHBIX
MaTepuaJioB CBOMCTB ACTAJICH,
s1a0emo.
- METOTUKON BEIOOpA

KOHCTPYKIMUOHHBIX MAaTCpUAJIOB
JJI1 U3TOTOBJICHUSA JJICMCHTOB
MalllMH 1 MCXaHHU3MOB

6.2. HIkaanl olleHNBaHUA

IIaTudaIIBLHAS IIKAJIA OLEHUBAHUSA YCTHOI'0 3K3aMEHa

Orenka

Omucanne

OOyuaromuiicss IeMOHCTPUPYET ITyOOKHE 3HAHUS B CTPOEHUE U CBOMCTBA
MaTepUAJIOB, CYLIHOCTH SIBJIEHUU, IPOUCXOASAIIMX B MAaTEpUATIaX B YCIOBUIX
SKCIUTyaTalluu U3JIEeINH; YMEHHs oI0upaTh HEOOXOUMBIN MaTepHall JIst
M3TOTOBJICHUSI JIeTallel MallliH, Ha3HAYaTh BUJl 0OpaOOTKU TS OTYUYEHUS
TpeOyeMbIX SKCIUTYyaTallMOHHBIX CBOMCTB JIeTaJIeH; BIaJIC€T METOIUKOU BHIOOpA
KOHCTPYKLHMOHHBIX MaT€pUAJIOB JJIs1 U3TOTOBJICHUS DJIEMEHTOB MAIllUH U
MEXaHH3MOB, OTBEYAET Ha BCE JIOMOJHUTEIbHBIE BOIIPOCHI.

OOyuaromuiics J1€MOHCTpUPYET 3HAHHMS B CTPOEHHE M CBOMCTBA MaTepUAaloB,
CYIIHOCTH SIBJICHUW, NPOUCXOJSIIMX B MaTEpHAIAX B YCIOBUAX JKCIUIyaTallMHU
u3qenuil; yMeHus noa0upaTh HE0OXOAUMBINA MaTepUa AJs U3TOTOBIIECHHS eTaei
MaIIlH, Ha3HayaTh BUJ 00paOOTKH JUIs MOTYUYeHHsI TPeOYEeMBbIX SKCILTyaTalliOHHBIX
CBOWCTB JIeTaJieil; BIaJeeT MEeTOJUKOM BhIOOpa KOHCTPYKIIMOHHBIX MaTepHajoB
JUISL U3TOTOBJIEHUS 3JIEMEHTOB MAIIMH U MEXaHU3MOB, IIPH 3aTPyJAHEHUH B OTBETE
Ha OJIMH U3 JOIOJIHUTEIIBHBIX BOIIPOCOB.

OOy4aromuiicss TeMOHCTPUPYET TMOBEPXHOCTHHIE 3HAHUSI B CTPOCHHME M CBOWCTBA
MaTepHUaloB, CYIIHOCTU SIBIICHUM, MPOUCXOASAIIMX B Marepuanax B YCIOBHSIX
AKCIUTyaTallul M3JeNUN;  JIOMYCKaeT HETOYHOCTH B M0a0Ope HeoOXO0JUMOro
MaTepuana Jisl u3TOTOBIICHUS JeTaliell MallliH U Ha3HA4YeHUEe BUa 00paOOTKH [T




NOJy4YeHUs TpeOyeMBbIX AKCIUTyaTAal[MOHHBIX CBOWCTB JeTayei; BiajeeT He B
IOJTHOM Mepe METOAMKOW BBIOOpa KOHCTPYKLMOHHBIX MAaTepUaloB s
U3TOTOBJIEHMSI DJIEMEHTOB MAIIMH M  MEXaHW3MOB, OTBEYaeT Ha BCE
JOTIOJIHUTEIIbHBIE BOIPOCHI, 3aTPyJHUTEIbHBIE OTBETHl HA JIOIOJHUTEIIBHBIE
BOIIPOCBI.

OO0yJarmuiicss JEMOHCTPUPYET OTCYTCTBHE 3HAHMM B CTPOCHHE W CBOWCTBA
MaTepHaJiOB, CYIIHOCTH SIBJICHUM, MPOUCXOASAIIMX B Marepuagax B YCJIOBUSX
SKCITyaTalluu W3JeTHi; He yMeeT MoaOupaTb HEOOXOAMMBIA MaTepHuan Uit
2 W3TOTOBJICHHS JIeTaled MAaIlluH, HE MOXET Ha3Ha4yaTh BHJ O00pabOTKH IS
MOJlydyeHus: TpeOyeMbIX OKCIUTyaTallMOHHBIX CBOWCTB JeTaliel; He BIaJeeT
METOJIUKOHN BBIOOpA KOHCTPYKIIMOHHBIX MAaTEPUAIOB JJIsSI M3TOTOBJICHUS YJIEMEHTOB
MAaIIUH U MEXaHHU3MOB.

IlIkajia OneHUBaHUsI TECTHPOBAHMS HA IK3aMEHe

%o BBLINOJHEHUS 3aaHUA Bana no 5-0aanHoi cucreme
86 — 100 5
71-85 4
50-70 3
meHee 50 2

6.3. TunoBblie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTEepUaJibl:

VYka3aHbl B IpUJIOKEHUU 1.

7. IlepeyeHb OCHOBHOI M JONOJHUTEIBHON Y4eOHOI JIMTepaTypbl, HEOOXOAUMOM 151
OCBOEHHS THCIMIIIHHBI

a) OCHOBHasl JTUTEpaTypa

1. Comuues, 1O. I1. Marepuanoseaenue : yueonuk 11 By30B / FO. I1. Connues, E. U.
[Tpsaxus ; nox pepakuueit 0. I1. ConnueBa. — 7-e uza. — Cankr-IlerepOypr : XUMU3JIAT,
2020. — 783 c. — ISBN 078-5-93808-345-6. — Tekcr : anexTponHslii // Lludposoit
oOpasoBatenbHbli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/97813.html — Pexum moctymna: uist aBTOpU3UP. MOJIb30BATEICH

2. TexHO70rUsI KOHCTPYKIIMOHHBIX MaTepHajIoB : yueOHoe mocodue it By30B / A. T
Anexkcees, 0. M. bapon, M. T. Kopotkux [u ap.] ; mox pexakuueid M. A. lllarepun. — CaHKT-
[TerepOypr : [Monmutexnuka, 2016. — 599 ¢. — ISBN 978-5-7325-1094-2. — TekcrT :
anexTponnsii // Ludposoit oOpazoBarensubiit pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/59723.html — Pexxum mgoctymna: asst aBTOpU3HP. MOJIb30BaTEICH

0) AONOJIHUTENbHAS IUTEpaTypa

1. KopotkoB, B. A. Cpapka crneuuanbHbIX CTaled M CIUIAaBOB : Y4eOHO-METOAMYECKOE
nocobue / B. A. KoporkoB ; mox penakuueir E. H. CadonoB. — CapatoB : By3ockoe
obpazoBanme, 2013. — 31 ¢. — Texkct : anekrponnusi // LudpoBoit oOpasoBaTenbHEI pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/20698..ntml — Pexxum moctymna: mist
aBTOPU3HUP. MOJIB30BATENEH

2. MaiitakoB, A. JI. TexHonorus KOHCTPYKUMOHHBIX MaTEpUAIOB : JIAOOPATOPHBIH
npakTuky™m / A. JI. Maiitakos, JI. H. bepssesa, H. T. Berpoa. — Kemeposo : Kemeposckuit
TEXHOJIOTUYECKUN MHCTUTYT MULIEBOM poMblieHHocTH, 2009. — 160 ¢. — ISBN 978-5-89289-
566-8. — Tekcr : anmexTpoHHsIi // [ludpoBoit oopazoBatenbHblil pecypc IPR SMART : [caiiT]. —



URL: https://www.iprbookshop.ru/14396..html. — Pexum mgocTyma: mias aBTOPH3HP.
MOJIb30BaTENEN

3. MarepuanoBenenue : nadoparopusiii mpaktukyM / B. E. I'opauenxo, E. I'. 'opauenko,
A. A. AbpocumoBa [u ap.]. — Cankr-IlerepOypr : Cankr-IlerepOyprckuii rocy1apCcTBEHHBIH
apXUTEKTYypHO-CTpouTenbHbIN yHUBepcuter, ObC ACB, 2016. — 112 c. — ISBN 978-5-9227-
0653-7. — Tekct : anekrponHsi // Lludposoit oOpazoBarensHbiii pecypc IPR SMART : [caiir].
— URL: https://www.iprbookshop.ru/74335.html — Pexum goctyma: Uit  aBTOPH3HP.
II0JIb30BaTENEH

4. Connues, 0. II. MarepuanoBeneHue CHeUHaJIbHBIX OTpaciell MallMHOCTPOCHHUS :
yuebnoe nocobue / 1O. I1. Connues, B. 1O. Iupaitnen, C. A. Bonorxanuna. — Cankr-IlerepOypr
: XUMM3AT, 2016. — 784 c. — ISBN 978-5-93808-276-2. — TekcT : »1eKTpOHHBIN //
[udpposoii  oOpazoBatenpHblli  pecypc  IPR SMART :  [caiir]. —  URL:
https://www.iprbookshop.ru/49796.html — Pexum gocTyna: st aBTOPU3UP. TOJIb30BaTENIEiH

5. . Connues, 1O. I1. TexHonorust KOHCTPYKIIMOHHBIX MAaTEPUAIIOB | YI€OHUK JUIS BY30B /
1O. I1. Connues, b. C. Epmakog, B. FO. [Tupaiinen ; nox penakuueii 0. I1. ConnneBa. — 5-¢
usn. — Cankr-IlerepOypr : XUMU3JAT, 2020. — 504 c. — ISBN 078-5-93808-347-0. —
Texcr : anexTponnslii // LHudposoii oOpazoBatenshblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/97817.html — Pexum moctymna: juist aBTOpU3UP. MOJIb30BATEIICH

8. [lepeyenn pecypcoB uHGOPMAIHOHHO-TEJIEKOMMYHHKAIMOHHO# ceTH ""UHTepHeT"

1. bazet 'OCToB ®enepanbHOro areHTCTBa IO TEXHUUYECKOMY PpEryJIMpOBAaHUIO U
METPOJIOTHH WWW.protect.gost.ru, Www.gosthelp.ru;

2. Hayunas snextpoHHas 6nbianoreka www.elibrary.ru;

3. DnekTpoHHO-0MbNMMOTEeYHas crucTeMa «Jlanb» Www.e.lanbook.com;

4. DnekTpoHHO-O0uOHOTeUHas cuctema «[IPR-books» www.iprbookshop.ru;

9. MeToauyeckue yKazaHusi VIl 00y4aIOMIMXCS 0 OCBOEHUIO TUCHMIITTUHBI

1. llepdunos, M. E. MartepuanoBeseHre U TEXHOJIOTHUS KOHCTPYKIIMOHHBIX MaTEPHUAJIOB :
kypc nekumii / M. E. Ilepdumo ; cocrasurenn M. E. IlepdpmmoB. — HoBocubupck :
HoBocubupckuii rocygapcTBeHHbI arpapHbiii yHuepcuteT, 2012. — 283 c¢. — Tekcer :
anektponnsli // Ludposoit oOpazoBarenvubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/64731.html — Pesxum goctyna: asst aBTOPH3HP. MOJIb30BaTENEH

2. bereba, H. B. TexHonorus KOHCTPYKIMOHHBIX MAaT€pUaJIOB : METOJUYECKHE
pexomennaiuu / H. B. bere6a. — MockBa : MockoBckasi rocyapCTBEHHAs! aKaJeMUs BOJHOTO
Tpancnopta, 2011. — 64 ¢. — Texct : anexTponHsIii // Llndpooit odbpazoBarenbHsiii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/46339.html. — Pexxum goctyma: st
aBTOPU3HUP. NOJIB30BATENEH

10. [lepeyenb HH(POPMAIITHOHHBIX TEXHOJIOT U

1. Onepaunonnas cucremMa Windows (JIMIIEH3UOHHO-ITPOrpaMMHOE 0OecieueHHe)
2. INaker mpuxnagueix nporpamm MS Office 2007 (yHUBepcUTETCKAs JTULICH3U)
3. Google meet (www.meet.google.com)

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

11. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCIUIINHBI

dns  ureHusa nekuuMid 0o  AucHUIUIMHE —«MatepuanoBeqeHue U TEXHOJOTHS
KOHCTPYKIIMOHHBIX MaTEPHUAJIOB» HCIIOJIB3YETCS ayJIUTOPHS, OCHAIICHHAS MYJIbTUMEIUWHBIM
obopynoBanueM. JlabopaTopHble 3aHATHS M0 JUCHHUILTUHE «MaTeprualoBeACHUE U TEXHOJIOTHUS
KOHCTPYKITMOHHBIX MaTePHUAIIOBY» MTPOBOJIUTCS B CIIEIIUATBHBIX aAYJUTOPUSX, B KOTOPBIX UMEIOTCSI:

- IIJIAKaThI [0 MaTEPHATIOBEICHUIO U 00pabOTKE METAIIJIOB;

- tBepaomep MET-V /1;

- maxTtHas mydenbHas neus CHIOJI-1.1,6/12-M3;

- metayuiorpadudecknii Mukpockon Anpramu MET 1M;


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

- TBepaomep TM - 2M;

- tBepaomep TK - 2M;

- TOKapHO - BUHTOpe3HbI ctaHok CK 625 JI;

- CBEpIIMJIBHBIN cTaHOK Mozenu 2b 125;

- yHUBepcaabHbIN 070K mutanus Sunkko PS-152+;

- TUTEIILHBIC [IUTIIIBL;

- 00pa31bl MaTepUAIIOB;

- BBICOKOTEMIIEPATYPHBIE TUIJIH;

- cren «[lapo- 1 TernION30MAIMOHHBIE MATEPUATIBD.

12. OcobGeHHOCTH OCBOEHHS TUCHUILIUHBI A5 HHBAJMIO0B U JIHI[ ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMU 310POBbSI

OOyuenne oOydaromuxcs C OTPAaHWMYCHHBIMH  BO3MOXKHOCTSIMH ~ 37IOPOBBSL  IIPHU
HEOOXOJUMOCTH OCYIIECTBIISIETCSI Ha OCHOBE aJanTHPOBaHHOW pabouell mporpaMmmel ¢
UCIIOJIb30BAHUEM  CICIHMAIBHBIX METOJOB OOYYeHHS] M JTUIAKTUYECKHX MaTepUaIOB,
COCTaBJICHHBIX C YYETOM OCOOEHHOCTEeH NCHUXO(MU3UYECKOTO pPa3BUTHSA, HHIWBUIYAITBHBIX
BO3MOYKHOCTEH M COCTOSIHUS 3JI0POBBS TAKKX 00ydaromuxcs (00ydaromerocs).
B nensax ocBoenust yueOHOM IporpaMMBbl AUCHUTIIMHBI HHBAIUAMHE U JIMIIAMU C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbBSI 00ECIICUNBACTCSI:

* JUId WUHBANUAOB WU JIUI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3[0POBBSI IO 3PEHUIO:
pa3MenieHre B JOCTYIHBIX IS OOYYArOIIUXCS, SBISIOMUXCS CICTIBIMU KM CIIA00BUISIIUMH,
MeCTax U B aJalTUPOBAaHHON (hopMe CTIpaBOUHOM HH(OPMALIMK O PACTIHUCAHUYU YUSOHBIX 3aHATUM;
NPUCYTCTBUE aCCHUCTEHTa,  OKa3bIBAIOUIETO 00ydYaronieMycs He0OX0IUMYIO MIOMOIIIB;
BBIMYCK aJIbTEPHATUBHBIX ()OPMATOB METOAMYECKUX MaTepualioB (KpymHBIA mpudT win
aynuodailiibl), HCIONb30BaHWE Bepcuu caiita mns cmaboBuasmux OBC IPR BOOKS wu
cnernuanbHoro MmoomibHoro npuioxenus IPR BOOKS WV-Reader (mporpammbl HEBU3YaIbHOTO
JIocTyna K WHQOpMAIMH, MpeIHA3HAYCHHOW i MOOMIIBHBIX YCTPOHCTB, padOTaroONMX Ha
onepanuonHoit cucreme Android u 10S, koTopas He TpedyeT cHenHalIbHO OO0YYEHHOTO
accucrtenra, T.K. jgoad ¢ OB3 mo 3peHnto paboTarOT €O CBOMM YCTPOWCTBOM HPHUBBIYHBIM
CrocoO0M, UCHOJB3Ys CHElHATbHBIE ITATHBIE IPOTPAMMBI ISl HE3PSIUUX JIIOJIeH, C KOTOPBIMU
IPR BOOKS WV-Reader nmeeT MoiHy0 COBMECTHMOCTH );

* A WHBANUAOB U JHMII C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbS IO CIyXY:
HaIJIS)KAIMMMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOM3BEICHNE NH(POPMAITUH;

* JUId WUHBANUAOB U JHI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbS, HMEIOIINUX
HApYIICHUST OMOPHO-JIBUTATEIILHOTO alliapaTa: BO3MOXHOCTH OCCHPEIATCTBEHHOTO JIOCTYIIa
00yJarImuXcsl B yu4eOHBIE MOMEIIECHHUS, TyaJIeTHbIC KOMHATHI U JIPyTUe IMOMEIIeHus Kadeaphl, a
Tak)Ke MpeObIBaHNE B YKA3aHHBIX  TMOMEIIEHUSIX.

OO6pa3oBaHre 00y4YaOMIMXCS C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI MOKET OBITh
OpPraHM30BaHO KaK COBMECTHO C JAPYTUMHU OOy4YaIOIIMMHUCA, TaK U B OTACNbHBIX TPYMIAax WU B
OTJICTIBHBIX OPTraHU3aIUsIX.



[Tpunoxenue 1
MWUHHCTEPCTBO CENBCKOTO X03s1cTBA Poccuiickon denepanuu
®I'BOY BO T'ocynapcTBeHHbIN arpapHblil yHuBepcuTeT CeBepHOro 3aypaibs
NHXeHepHO-TEXHOJOTHYECKU UHCTUTYT

Kadenpa Texnuueckue cuctemsl B AIIK

OOH/I OHEHOYHbLIX CPEACTB

10 y4eOHOW TUCIMIUTHHE MaTepraloBEICHHE U TEXHOJIOTHUS KOHCTPYKIIMOHHBIX
MaTepHaioB

IU1s1 HaripaBiieHust noaAroToBku 35.03.06 ArpouHskeHepust

npoduiib TexHuyeckue cucTeMbl B arpoOusHece

YpoBeHsb BhICIIEro 00pa3oBaHus — OakagaBpuaT

Pazpabotuuku:
noueHT kadeapsl Texuuueckux cucreM B AIIK, kann. Texs. Hayk B.1O. Ilaynbc
accucteHT kadeapol Texuudyeckux cuctem B AIIK, M.A. I"aitBopon

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

YTBepkJIeHO Ha 3aceaHuH Ka(eapsl

npotokod Ne 11 ot «01» urons 2022 r.

3aBenyromuii kageapoit ’/”‘/’ __H.H. Ycrunos

Tromensb, 2022



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

1. Bonpocsl /151 TPOMEKYTOYHOM aTTecTAllUN
(B popme yCcTHOTO 3K3aMeHA)

IIK-1 Cnocobern mpoBoauTh aHaiu3 A(H(HEKTUBHOCTH TEXHUYECKOTO OOCITYKHUBAaHHS W
OKCIUTyaTallul  CEeJbCKOXO3SHUCTBEHHOW TEXHUKU, aHAJIN3 IEpPEJIOBOTO OTEYECTBEHHOTO U
3apyOeKHOTO OIBITA, pACCMATPUBATh MPEIJIOKEHHUS TIEpCOHANA, pa3padaThiBaTh MPEIOKCHUS U
BHOCHTh KOPPEKTHUBHI B IUIaHBI pPabOT MO TMOBBIIECHUI0 3()PEKTUBHOCTH TEXHHUUYECKOTO
00CITy>)KMBaHUS U SKCIUTyaTal[iu CEIbCKOXO35ICTBEHHON TEXHUKHU

N/I-1nk-1 Onpenenser pecypchl, HEOOXOAUMBIE AJIsi BHEAPEHHUS pa3paboTaHHBIX Mep IO
MOBBIICHUIO Y((EKTUBHOCTH IKCILTyaTallii KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB
3HaTh:

- CTPOCHHE U CBOICTBa MaTE€pUANIOB, CYIIHOCTb SIBICHUN, MPOUCXOAIIMX B MaTepuaiax B
YCIIOBUSX IKCILTyaTalUN U3/ICIHIA;

1. Teopernueckne U TEXHOJIOIMYECKHUE OCHOBBI IIPOU3BOCTBA MATEPUAIIOB.

2. Martepuarsl, IpUMEHSEMbIE B MATUHOCTPOEHUHU U IPUOOPOCTPOEHUH.

3. MapxkupoBka crajieil u 001acTb IPUMEHEHHUSL.

4. Kpucramnueckue pemerky MeTalIoB.

5. CBoiicTBa METAILIOB.

6. CTpyKTypHBIE€ COCTABISAIOIINE KEIE30YTIEPOJUCTHIX CIIJIABOB.

7. Knaccudukanus, MapkupoBKa cTalleil U UyTyHOB.

8. Tepmuueckas 00pabOTKa CTaJICH.

9. XUMHKO-TepMUYecKasi 00paboTKa CTasu.

10. CrnienyasnbHble CTaU U CIIJIABBI.

11. [{BeTHBIE METAJIIBI U CIIABHI.

12. IIpon3BOACTBO HEPAZBEMHBIX COETUHEHUI.

13. Turbl 3aKJIENOYHBIX IIBOB.

14. Marepuansl 411 U3rOTOBICHUS 3aKIENOK. M3roToBnenue noiayhadpuKkaToB U JeTanen u3
KOMITO3UIIMOHHBIX MaTEPHUAIIOB.

15. DU3UKO-TEXHOJIOIHYECKUE OCHOBBI ITOJIyYEHUSI KOMITO3ULIMOHHBIX MATEPUAJIOB.
16. W3roroBneHune U31enuil U3 METANIMYECKUX KOMITIO3UI[MOHHBIX MaTEPHAIIOB.

17. Bo3MoxHBIE pa3pylIeHHs 3aKJIENOYHOTO MIBA.

18. CBapouHO€e pOU3BOJICTBO.

19. Nzrorosnenne monypabpukaToB W W3ACIUNA U3 OBTEKTHYECKUX KOMIIO3UIIMOHHBIX
MaTepHaIoB.

20. AOpa3uBHBIE MaTEPHAIIBL.

21. W3rorosienue neranei U3 MOJIMMEPHBIX KOMIIO3ULIMOHHBIX MaTEPUAIOB.

22. W3rotoBneHne pe3sMHOBBIX JeTajei u noiryhadpruKaToB.

23. [Tpuniun paboThl CBAPOYHOIO HHBEPTOPA.

24. PU3NKO-XUMHYECKHE OCHOBBI IIOJIy4EHHS] CBAPOUYHOTO COETMHEHMUS.

25. JlocTonHCTBa M HEJOCTATKU CBAPHBIX COCTMHEHHUI.

26. Pesanuie u ero OCHOBHBIE DJIEMEHTEI.



27. Bunnr koBkH.

Ymemes:
- HOI[6I/IpaTB H€O6XOI[HMBIﬁ MaTepHan IJIA U3TOTOBJICHHUA ;[eTaneﬁ MalllMH, Ha3HadYaTb BH]
00paboTKHU JJIs OTyYeHUs TpeOyEeMbIX IKCILTYyaTal[MOHHBIX CBOMCTB JICTaNICH;

28. KOHCTpYKTUBHBIE TUIIBI CBAPHBIX COCAMHEHUMN.

29. KoHTposb kauecTBa CBapHOTO 1IBa METAILIIOrpahUUIECKUM METOJIOM.
30. KoHTpOIb CKPBITHIX 1€(hEeKTOB J1eTajeii MArHUTHBIM CIIOCOOOM.

31 KOHTpOJb CKPBITHIX 1€(EKTOB JeTajel yIbTPa3ByKOBBIM METOIOM.
32. Bubpoayrosas HaraBka

33. MexaHu3npoBaHHAas HAIUIaBKa JeTaneit moj (irocom.

34. BoccranosiieHne neraneil 3JeKTpOKOHTAKTHON ITPUBAPKON METAJNIMYECKON JICHTHI.
35. BoccranoBiieHne  getaned  dJIEKTPOMEXAHMYECKHMM  IOBEPXHOCTHO-IUIACTUYECKHM
ne(pOopMHUpPOBaHUEM MeTallIa

36. JlocToMHCTBa M HEOCTATKU NAsSHBIX COCUHEHUMN.

37. Oco0eHHOCTH NOTY4YEHHUs AeTallel U3 KOMIIO3UIIMOHHBIX OPOIIKOBBIX MaTepHUajoB.
3HayeHne 00pabOTKU KOHCTPYKIIMOHHBIX MAaTEpUAJIOB PE3aHHEM.

38. MeTtonbl popmMo0oOpazoBaHusl HOBEPXHOCTEH.

39. Marepuansl 1151 peXKYIIETO0 HHCTPYMEHTA.

40. Bubl TokapHBIX pe3LOB.

41. KoHcTpykuus ceepia.

42. WHCcTpyMeHTH!I 1151 00pabOTKH OTBEPCTUH.

43, Bunsl dpes.

44, Bunagb! 3aknernoxk.

45. Cxembl nuioBaHus MOBEPXHOCTEH.

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

47. CxeMbl OJIMPOBAaHUSI TOBEPXHOCTEH.

48. [Tnactuyeckoe MoBEpXHOCTHOE 1ehOpMHUpPOBAHHE JIeTaJIEH.

49. Buasl npokaTku Metasia.

50. Buasl mpoKaTHBIX CTAHOB.

51. CopraMeHT npokara.

52. Meronsl IpecCOBaHUs U3AEIUN.

53. ['opsiuast 0ObeMHas ITaAMIOBKA U3JIENIUH.

54. XomnoHast 00beMHast ITaMIIOBKa U3/IEHH.

55. PaznenurenbHbIe Oniepanuy JIMCTOBOM IITAMIIOBKH.

56. DOpMOU3MEHSIOIINE ONIEPALMH JINCTOBOM IITAMIIOBKH.

Baanersn:

- METOAMKON BBIOOpa KOHCTPYKIIMOHHBIX MaTEpPHAaIOB /Ul U3TOTOBICHHS SJIEMEHTOB MAIlIUH U
MEXAHU3MOB

57. Bux mpokaTky MeTajlia Ha pUCYHKE

58. Ilo3unus 1 Ha cxeme JyroBOH AJIEKTPOCBapKHU

59. Ilo3nnps 1 B pexxymiet 4acTu cBepiia Ha pUCYHKE

60. ITo3nnus I B KOHCTpYKIIMK CBEpiia HA PUCYHKE

61. K 06paboTke MeTauioB JaBIeHueM OTHOCST

62. JledekThl CBapHBIX COETMHEHUI



63. PactmudpoBath MmapkupoBky ctaneit ¥Y8; 12X18HI10T, CtO8xkm.

IIpumep 3K3aMeHANIMOHHOTO OMJIeTa
®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«l"ocymapcTBeHHBIN arpapHblid yHUBEpcUTET CeBEpHOIO 3aypaibsi»
M HXEeHEepHO-TEXHOJIOrMYECKUN UHCTUTYT
Kadenpa Texauueckue cucrtemsl B AITK
YyeOHas qucnumuinHa « MaTepruaaoBeIeHUE H TEXHOJIOTUS KOHCTPYKITHOHHBIX MaTEPHUAIOB)
JU1s1 HanpaBiieHus noaArotToBku 35.03.06 « ArpouHkeHEpUs»
[Tpodwmis TexHuueckue CUCTEMBI B arpoOu3Hece
DK3aMeHarMoHHbIN OmieT Nel
1. CsaoiicTBa MeTaJIIIOB
2. JIOCTOMHCTBA M HEJOCTATKU CBAPHBIX COCAMHEHUM.
3. PacmmudpoBare mapkupoBky ctaneit Y8; 12X18H10T, Ct08kr..

Cocrasui: [Taynsc B.1O. / / « » 202 .

3aBenytromnmii kageapoii: Ycerunos H.H. / [« » 202 r.

IIpouenypa oneHnBaHus IK3aMeHAa
OK3aMeH MpeArnoaraeT Bplayy CIHMCKa BOIPOCOB, BHIHOCUMBIX Ha 9K3aMeH, 3apaHee (B caMoOM
Hayaje oOyueHus WIM B KOHIlE OOyuyeHHs Iepe] ceccuel). BkitouaeT aBa TEOpEeTHYECKUX
BOIIPOCA M OAMH NpPaKTHYeCKUM. /I MOArOTOBKM K OTBETY Ha BOINPOCHI U 3aJaHUs, KOTOPBII
CTYJEHT BBITACKHUBAET CIIy4alHbIM 00pa30M, OTBOJUTCS BpeMs B Iipenenax 45 MUHYT.

Kpurtepun ouenku

OrneHka «OTIMYHO» BBICTABISIETCS 00ydarOmIeMycCsi, €I OH JEMOHCTPHUPYET TiyOoKHe
3HAHUA B CTPOCHME M CBOMCTBA MAaTEPUAJIOB, CYIIHOCTH SIBJICHHUM, IPOUCXOJAINX B MaTepUaiax
B YCIOBHUSX OSKCIUTyaTallMuM U3JeNuil; yMeHHus noa0upaTh HEOOXOAMMBIH Marepuan s
W3TOTOBJICHUS JeTajeil MallMH, Ha3HayaTh BHUJA OOpaOOTKM [UIsl TOJy4YyeHHUs TpeOyembIX
HKCIUTyaTallMOHHBIX CBOWCTB JeTalieil; BlajeeT  METOAMKOH BbIOOpa KOHCTPYKIIMOHHBIX
MaTepUaloB JUIsl M3TOTOBJIEHUS DJJIEMEHTOB MAallMH M MEXaHM3MOB, OTBEYaeT Ha BCE
JIOTIOJIHUTEIIbHBIE BOIIPOCHI

OneHka «XOpOILIO» BBICTABISETCA OOYYaroLIEMYCsl, €CIM OH JIEMOHCTPUPYET 3HAaHUS B
CTPOCHHE M CBOMCTBA MATEpUAJIOB, CYIIHOCTH SBJICHUH, IPOUCXOAAIIMX B MaTepHalax B
YCIIOBUSX OKCIUTyaTallid W3JeNIUM;  yMEHHs NoJ0MpaTh HEOOXOAMMBIM MaTepuan A
U3rOTOBJICHUS JleTalliell MallluH, Ha3HayaTh BHJ 0OpaOOTKH sl TOJy4deHUs TpeOyeMbIX
AKCIUTYyaTallMOHHBIX CBOMCTB JeTalied; BiaJeeT  METOJIUMKOM BbIOOpAa KOHCTPYKI[MOHHBIX
MaTepHaJIOB Ul U3TOTOBJICHUS JIEMEHTOB MAIlIMH U MEXaHU3MOB, IIPU 3aTPyAHCHUH B OTBETE Ha
OJIVH M3 JOIOJIHUTENIBHBIX BOIIPOCOB

OreHka «yAOBJIETBOPUTENILHO» BBICTABISIETCS 00YYarOLIEMYyCsl, €ClId OH JE€MOHCTPUPYET
IIOBEPXHOCTHBIE 3HAHMS B CTPOCHUWE W CBOWMCTBA MAaTE€pUAIOB, CYIIHOCTH SBJICHW,
MIPOUCXOAAIIMX B Marepuanax B YCJIOBMAX DKCIUIyaTalluM U3JEIUM; JOIyCKaeT HETOYHOCTH B
nonbope HeoOXOIUMOro MaTepuana JJis U3TOTOBJIEHUS JeTajlledl MallMH W Ha3HaueHUe BUJA
00paboTKM AJIsl MOTy4eHUs! TpeOyeMbIX SKCIUTyaTallMOHHBIX CBOMCTB JeTaliell; BilaJeeT HE B
MOJIHOM Mepe METOAUKON BhIOOPA KOHCTPYKIIMOHHBIX MaTEPHAIOB /71l M3TOTOBJICHUS SJIEMEHTOB
MallliH ¥ MEXaHU3MOB, OTBEUAET HAa BCE JOIOJHUTEIBHBIE BOIPOCHL, 3aTPyAHUTEIIBHBIE OTBETHI
Ha JOTIOJHUTEIBHBIE BOIIPOCHI.

OrneHka «HEYJIOBJIETBOPUTEIbHO» CTAaBUTCS OOydYarolleMycs, €ClIM OH JEeMOHCTPUpPYET
OTCYTCTBHME 3HAHHWI B CTPOEHUE U CBOMCTBA MaTEPHAIIOB, CYIIHOCTH SIBJICHUMN, IPOUCXOIALIUX B
MaTepHaliax B YCIOBHUSAX IKCIUTyaTalluy U3JIeNUN; HE yMeeT MoaA0UpaTh HEOOXOAMMBbII MaTepua



JUISL M3TOTOBJICHUS JleTalled MalllH, He MOXET Ha3HauyaTh BHUJA OOpaOOTKU Ui TONTy4YEeHUS
TpeOyeMBbIX OKCIUTyaTallMOHHBIX CBOWMCTB JeTalieii; He BIaueeT METOJUKON BBIOOpA
KOHCTPYKUMOHHBIX MaT€pPUaJIOB JIJIsl U3TOTOBJICHHS JIEMEHTOB MAlllMH U MEXaHU3MOB.
2.TecToBbI€e 321aHUA 1IJIA IPOMEKYTOUYHOM aTTECTALMHU
(3x3ameHa B popme TeCTUPOBAHMS)

3HaTB: CTpPOEHME M CBOWCTBA MAaTEPHUAJIOB, CYIIHOCTb SIBJICHHUM, NPOUCXOIALIMX B
MaTepHalax B yCIOBMAX IKCIUTyaTalluy U3JIEIIUN;

Bonpoc 1. BykBa A B MapkupoBKe cTaieid 0003HaYaeT JIETHPYIOIUi 3JeMEHT:
Bormpoc 2. bykga 111 B Hayaie Mapku CTaJld yKa3bIBacT:

Bomnpoc 3. Conepxxanue yriepoaa B cranu 20 (%):

Bormpoc 4. bykBa b B MapkupoBKke craneld 0003Ha4aeT JETUpyOUUid AIEMEHT:
Bormpoc 5. bykBa P B Hauasie Mapku CTaiu yKa3blBaeT:

Bonpoc 6. Conepxanue yraepoaa B ctanu Y7 (%):

Bomnpoc 7. byksa B B MapkupoBke cTaneit 0003Ha4aeT JErupyomui 3JIeMEeHT:
Bormpoc 8. AGpa3uBHBIIf MaTepHaI:

Bompoc 9. MeramiokepaMuueckuii TBEpAbIN CIUIaB JAJII UHCTPYMEHTA!

Bormpoc 10. CrinaB xesnesa ¢ yriepoaoM ¢ CoAepKaHueM rnocieanero 1o 2,14 %

YMmernb: nogoupaTh HEOOXOAMMBIN MaTepual JUisi U3TOTOBJIEHUS JeTalel MalluH,
Ha3HA4aTh BHUJI 00OPaOOTKH JIIsl TOTyYeHHs TPeOyeMBbIX SKCILTyaTallHOHHBIX CBOWCTB JIeTalICH;

Bormpoc 11. Crans 20T'JI ucnonb3yercs 11 U3rOTOBJIECHUS:

Bompoc 12. Ctans 9X® ucnons3yercs A1t U3rOTOBICHUS:

Bomnpoc 13. Crans 9XC ucnonb3yercst AJi1 U3TOTOBICHUS:

Bormpoc 14. Buasr ¢gpe3

Bormpoc 15. Pabounii HHCTpYMEHT Npu IPOKaTKe

Bomnpoc 16. LIBeT okpacku KUCIOPOAHOr0 GasljioHa

Bompoc 17. Ilpucnocob6ienue i1t CMENIMBaHUS B TpeOyeMOi MPONOpLUH KUCIOPOIa U
aleTuiIeHa

Bormpoc 18. Ilpucnioco6iienue a1 HOHWKEHUS 1aBISHUS raza, HOCTyHarolero u3 0amuioHa
Bomnpoc 19. PaGounii ”HCTpYMEHT NpH NPecCOBaHUN

Bormpoc 20. Buasl Hepa3bEMHBIX COETMHEHUIN

Buaaners: MeTOnMKON BbIOOpa KOHCTPYKIIMOHHBIX MAaTe€pHUajoB JUIsl H3TOTOBICHMS
AIIEMEHTOB MAIIHH U MEXaHH3MOB
Bomnpoc 21. Bux npokaTku MeTaiia Ha pUCyHKe
Bonpoc 22. TTo3unusa 1 Ha cxeme JyroBoi 3JIeKTpOCBapKH
Bomnpoc 23. [To3umus 1 B pexxyieil yactu cBepiia Ha pUCyHKe
Bomnpoc 24. TTo3unus [ B KOHCTpYKIIUK CBepiia HA PUCYHKE
Bompoc 25. K 06paboTke MeTamioB JaBI€HUEM OTHOCST
Bompoc 26. JlegexTbl CBapHBIX COETUHEHUI
Bormpoc 27. 3akoHueHHast 4aCTh TEXHOJOTUYECKOTO MPOIlecca, BBIMOIHsIEMast Ha OAHOM paboueM
MeCTe M OXBaTBIBAIOIIAs BCE MOCIIEIOBATEIbHBIEC, HA3bIBACTCS
Bormpoc 28. Metoasl hopMo0oOpa3oBaHUs MOBEPXHOCTEN
Bomnpoc 29. IInactuyeckoe moBepxXHOCTHOE J1e(hOpMUPOBaHHE
Bormpoc 30. K 06paboTke MeTamioB pe3aHueM OTHOCAT

IIpoueaypa oueHuBaHUs



ITonHbll mepeYeHb TECTOBBIX 33aJaHUN IO AUCLUIUIMHE pa3MelleH B baHke BOIpPOCOB Ha
cepBuce yuuBepcutercko Test DUMOC T'AVC3 wna mmardopme Google https://Ims-
test.gausz.ru/question/edit.php?courseid=1365

OOyuaromuiicss TPOXOAUT TECTHpPOBaHME Ha oOpa3zoBaresnbHON TwIardhopme Mmoodle
cocrosimue u3 30 BONPOCOB, B3ATHIX CIy4allHBIM oOpa3amM u3 OaHKa BONPOCOB Kypca,
OTpaHUYEHHOTO MO0 BpeMeHH 45 MuHYyT. Ha BhIMOMHEHHS TecTa naeTrcs ojaHa mombiTka. Jlata u
BpEMs IPOBE/ICHHS COTJIACHO I'paMKy CECCHH.

Kpurtepuu onenku:

OmeHka «OTIMYHO» BBICTABISETCS OOyJarOMEMYCsl, €CIIM IO Pe3yJIbTaTaM TeCTHPOBAHHS
MOJTydeH pe3yabTaT 6onee 86%.

OmneHka «XOpOIIO» BBICTABISACTCS O0Y4YarOIIEeMyCs, €CIIM MO pe3ybTaTaM TECTHPOBaHHUS
noxydeH pesynbrat 6onee 71% , Ho menee 85%

OneHka «yJOBJIETBOPHTEIBFHO» BBICTABISETCS OOydaromeMmycs, €ciId MO pe3yJbTaTam
TECTUPOBAHUS NOyueH pe3ynbrat 6oaee 50%, Ho menee 70%.

OmeHka «HEYJOBJIETBOPHTEIIFHO)» BBICTABISCTCS OO0Y4YaIOIIEMYCs, €CIIU 0 pe3yIbTaTaM
TECTUPOBAHUS NOJyUeH pe3yibTar MeHee 50%.

3. BOI'[pOCl)I JJIsl cofece0OBAHUA K TeMaM JJIsl CaMOCTOSITEJIbHOI0 U3YyYCHUA

Pa3znen 1 MarepuanoBencHue
1. Kpucrannuueckue pemeTky MeTasloB.
. PeanbHOE CTpOEHHE METAILIIOB.
. ®a3oBbIe MIPEBpAILICHUS B CIIaBaX.
. CTpoeHue CIIIaBoB.
. AnarpaMMbl COCTOSIHHSI CILIABOB.
. CBolicTBa METAJJIOB.
. [ToBepxHOCTHAsI 3aKaJiKa CTAJIH.
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. CiennanpHbIe CTAIU U CILIABBI.

9. ITomumepsl, MIIaCTMACCHI.

10. Pe3anuHbl, KOMIO3UIIMOHHBIE MaTEPHUAIIBL.
11. Jlnanexkrpuyeckue MaTepuasbl.

Pa3nea 2 IIpon3BoACcTBO HEPA3bEMHBIX COEIMHEHUIN 1 00pabOTKa METAJJIOB pe3aHUEM

12. ®U3MKO-XUMHUYECKHE OCHOBBI MOJTYUYEHHUS CBAPOYHOIO COETUHEHUS.

13. ITaiika MaTepHaoB.

14. TlonyuyeHue HepazbeMHBIX coeIMHEHUH ckienBaHueM. [lalika matepuanos. CyniHocTh
rporecca IManku.

15. Knaccudukanus crioco6oB maku

16. U3roToBnenue moaypadpuKaToB U JeTaleH.

17. TennoBble sBIECHHUS.

18. M3HOC pexyIIMX HHCTPYMEHTOB.

19. KauectBo 06paboTaHHO MOBEPXHOCTH.

IIpoueaypa oueHuBaHusi codece10BaHUS

Hcnome3yercss (pOHTANBHBIA OMPOC, KOTOPBIH TpeanojiaraeT padoTy MpernoaBaTelis
OJIHOBPEMEHHO CO BCEH ayANTOpHE, U TPOBOAUTHCS B BUAE Oeceanl o Bompocam. [Ipu or6ope
BOTIPOCOB W TIOCTAHOBKE YYMTBHIBACTCS CIEAYIOIIee: 3aaaeTcs He Oosiee TPEX, OTHOCSIIUXCS K
mpoBepsieMoli TeMe. B KoHIle ompoca mpernoaaBareib JaeT 3aKII0YUTEIbHbIe KOMMEHTAPUH T10



KayecTBY OTBETOB Bcex oOydwarommxcsi. OTBEThI JAIOTCS WM MO MPHUHLHUITY KpYTa, I7ie KaXKJIbli
CIIEIYIOIINI OTBEYAET Ha MOCTABJIICHHBIN MMEJaroroM BOMPOC, WM IO JKETAHUIO 00YYarOIINXCs.
Crnenyet cobnoaTh TUHAMUKY OTBETOB: HE 3aTSATUBATh May3bl MEXKIY OTBETAMH 00YyYaroIIuXxcs,
ecnu Tpedyercs 3a1aTh HABOSIIMI BOIPOC, TO CIEAYET MOMPOCUTh OTBETUTH Ha 3aJaHHBIN
BOIIPOC JIPYroro 00y4aromierocs Ui NOMpOCUTh JOMOIHUTH OTBEYAIOIIETO.

Kputepumn onenku

Onenka «3auyTeHo» - JaH IOJIHBIN, pa3BEpHYTHII OTBET HA IOCTaBJIEHHBIN BOIIPOC, IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHHUN 00 00BEKTE, TOKA3aTEIHbHO PACKPHITHl OCHOBHBIC TIOJIOKEHUS
TEMbl, B OTBETE MPOCICKHUBACTCS YETKass CTPYKTypa, JIOTMYECKash MOCIIEI0BATEIbHOCTb,
OTpaXkarolllasi CYHIHOCTb pPAacCKpbIBAEMBbIX TMOHATHH, Teopuil, sABICHUNA. OTBET M3JI0XKEH
JUTEPATYPHBIM SI3BIKOM C HCIIOJIb30BAHHEM TEPMHUHOB. MOTYT OBITh JOMYIIEHBI HEI0YETHI B
OTIpeIeTICHUH TTOHATHH, HCTIPABJICHHBIC OaKaJaBPOM CaMOCTOSTEIBLHO B IIPOIIECCE OTBETA.

Ouenka «He 3aureHo» - MaH HEMONHBIA OTBET, MPEJACTABISIOMUN COO0H pa3po3HEHHBIE
3HaHHUS TI0 TEME BOIMPOCA C CYMIECTBEHHBIMH OIMMOKAMU B OIpeaeneHusX. [IpucyTcTByroT
(dbparMeHTapHOCTh, HEJIOTUYHOCTh M3JIOKEHUS. bakanaBp HE OCO3HAET CBS3b MOHSTHH, TEOPHH,
SABJICHUS C JPYrUMU OOBEKTaMU JUCHHUIUIMHBL. OTCYTCTBYIOT BBIBOJbI, KOHKPETH3allUi U
JIOKa3aTeIbHOCTh M3NI0KeHus. Peub HerpamoTHas. [[omogHUTEIbHBIE U YTOUHSIIOUIUE BOIPOCHI
MpernoiaBarelis He NMPHUBOJMAT K KOPPEKLIHMHM OTBeTa OakajiaBpa HE TOJBKO Ha TIOCTABJICHHBIN
BOIIPOC, HO ¥ Ha JIPYTHUE€ BOIPOCHI JUCHUIIIINHBI.

4 TeMbl HHAMBUAYAJIbHBIX 32IaHUI

NuauBuayaibHbIe TBOPYECKHE 321aHUA (IIPOEKTHI):

1. Ilpesentanus Ha remy «lcTropuueckuii acnekT pa3BUTUS MaTepUAIOBEICHUS U
TE€XHOJIOTMU MAaTEPUAIIOBY.

2. Tlpeszenranus Ha Temy «lIpupoaHbIe HCTOYHUKH MaTEPHATIOBY.
ITpesenTauus Ha Temy «BiusHME yriaepoaa U NOCTOSIHHBIX IIPUMECE Ha CBOMCTBA
CTaJIN».
[Tpe3zenTanus Ha TeMy «O01acTH MPUMEHEHUS a30TUPOBAHMSD.
Occe Ha TeMy «3HaueHUe OBEPXHOCTHOTO HAKJIENa B MAIIMHOCTPOCHUNY.
[TpezenTanus Ha TeMy «CruiaBbl ¢ 3G PeKToM maMsaTi GOpMbI».
[TpesenTauus Ha Temy «O0IaCTH IPUMEHEHMSI ATTFOMUHUEBBIX CILUIABOBY.
[Tpe3zenTanus Ha TeMy «O01aCTH MCIIOIB30BaHUS KEPAMUYECKUX MAaTEPUAIOBY.
[TpesenTanust Ha TeMy «OCHOBHbIE METO/IbI MIOJTYUYEHHS 3aTOTOBOK M JI€TaNIei).
10 Buneoponuk Ha Temy «’KaponpodHble criiaBbD».
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Kputepun onenkn:

OreHKa «3auTEHO» BBICTABIIAETCS 00yUarOIEMYCsl, €CJIM OH YCHEIIHO BBIOIHHII XOTs OBl
OJIHO MHJIMBUYaJIbHOE 3aJJaHUE (IIPOEKT);

OrneHka «He 3a4TEHO» BBICTABISETCA OOydaIOLIEMYCsl, €CIIM OH HE BBINOJIHWI HU OJTHOTO
WHIUBUTyJIBHOTO 3aaHus (MPOEKTA).

5 KommuiekT 3aiaHuil VI KOHTPOJILHOI padoThI 10 3204HOi ¢dopMe 00ydyeHHs
BapuanThl 3a1aHuil IS KOHTPOJIbHOH PadoThl

Tocnenusist uudpa 3a4eTHONH KHIDKKH

0 1 2 3 4 5 6 7 8 9

Mp 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,
en 53 54 55 56 126, 57 127,58 128,59 129, 60 130, 61 62

oc 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,
e 63 64 65 66 136, 67 137, 68 138, 69 139, 70 140, 71 72

JIH 2 21,121,51,142, | 22,122,52, 143, | 23,123,53, 144, | 24,124,54,145, | 25, 125,55, 26, 126, 56, 27,127,57, | 28,128,58, 29,129,60, |30, 130, 61, 151,
sist 73 74 75 76 146, 77 147,78 148,79 149, 80 150, 81 82

mw 3 31,131,62,152, |32,132,63,153, |33,133,64,154, |34,134,65,1,86 |35,13566,2, |36,136,67, |37,137,68 |38, 138,69, |39 139,70, |[40,140,71,7,92
bp 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,
3a4 95 96 12,97 13,97 14, 98 15, 99 10, 100 101

er 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
HO 102 103 104 105 106 107 108 109 110




i 6 61,7,92,22,112 | 62,8,93,23,113 | 63,9, 94,24, 114 | 64, 10, 95, 25, 65, 11, 96, 66, 12, 97, 67, 13, 98, 68, 14, 99, 69, 15,100, |70, 1,101, 31,
KH 115 26,116 27,117 28,118 29,119 30, 120 121

K 7 71, 2,102, 32, 72, 3,103, 33, 73,4, 104, 34, 74,5, 105, 35, 75, 6, 106, 76, 7,107, 77, 8,108, 78,9, 109, 79,10, 110, |80, 11,111, 41,
KH 121 123 124 125 36, 126 37,127 38,128 39,129 40, 130

8 81,12, 122,52, 82,113,123, 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,
56, 146 57,147 58, 148 59, 149 60, 150

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 /1Jisl BHINOJIHEHUSI KOHTPOJILHOI PadoThI

1 Kpucrammueckoe cTpoeHre MeTaiioB. [IpuBeanTe cxeMaTuyHO OCHOBHBIE THITBI
KPUCTAJUIMYECKUX PEUIETOK, BCTPEUAIOIINXCS Y METAIUIOB, M YKaXKUTE, KAKUMH ITapaMeTpaMu
OHM XapaKTEpPU3YIOTCS.

2 HecoBepIieHCTBA CTPOEHUS PeabHBIX KPUCTAIUIOB METAJJIOB (BaKaHCHUU, AUCIOKAINH) U
UX BJIMSTHUE HA MEXAHUYECKUE U TEXHOJOTUYECKHUE CBOMCTBA METAJLJIIOB.

3 CyIHOCTh SIBJICHHSI aHU30TPOIUU CBOMCTB KpUCTAILIOB. Vcnonb30BaHe aHU30TPOIHH B
MeTasuiax.

4 SIBneHus MpoUCXOSIINEe TP XOJIOAHOM MIIaCTHYECKOH AedopManu MEeTaioB U
CIUTABOB U WX BIUSHUE HA CBOMCTBA. CyITHOCTH Je(OPMAITMOHHOTO YIIPOYHEHUS METAIIIIOB.

5 [Ipotieccrl MPOUCXOAIINE MTPU XOJIOAHOM IIIACTHYECKON AeopMaliui.

6 PoJtb quciiokanuii mpy miacTHIeckon AeopMariy B KpUCTaIaX METaJIOB.

7 Ipoueccsl mpoucxoAsiue mpu ropsyeit miuactuueckoit nepopmanuu. Kak npu atom
M3MEHSIOTCSI CBOMCTBA METAJLJIA U 33 CUET Yero?

8Ilosicuute cyuHOCTh siBNIeHUs Hakiena. Kak npu Hakiene u3MeHsSI0TCS CBONCTBA
MeTasuia u ero crpykrypa? [IpuBenure npumMepsl UCTIOIB30BAHMS 3TOTO SBICHHUS.

9 CymHOCTb SIBJICHUN BO3BpaTa U PEKPUCTAIUIU3AIMH, YCIOBHUS UX MIPOBEICHUS U BIUSHUE
Ha CTPYKTYPY M CBOMCTBA METAJLIOB.

10 [Tosicuute moHsTHS: cucTeMa, Pa3a, CTPYKTypa KOMIIOHEHT, ciijiaB. [Iporecchl,
MIPOUCXOISIINE TTPH KPUCTAILTU3AINN CIUIABOB.

11 CTpoeHne KpUCTAUIMYECKUX PEIISTOK TBEPAOTO PACTBOPA 3aMEIICHUS U
BHEJIPCHUS B CIUTaBax. [IpuBeuTe MprUMeEpHI CIIABOB, 00Pa3yIOIINX TBEPIBIC PACTBOPEHI.

12 OcHOBHBIE 3aKOHOMEPHOCTH IIPOIIecca KpUCTaUTH3an. Biusaue npumeceit u
YCIIOBUHM OXJIXKICHHS HAa IPOLIECC KPUCTAUIU3AMU MeTaIoB. OTBET MOSICHUTE CXEMAaMHU.

13 W3moxxuTe yCIoBHsI MOTYICHHS MEITKO3EPHUCTON M KPYITHO3EPHUCTOU CTPYKTYPhI
MIPU KPUCTAITU3AIUU METAJLIOB.

14 dusznueckre, XUMHYSCKHE, MEXaHHYCCKHE M TEXHOJIOTHUYCCKHE CBOMCTBA
MeTauIoB. MeToIbl U3MEHEHHUS dTUX CBOMCTB.

15 Ornpezenenre MEXaHUYECKOU MMPOYHOCTH METAJUIOB UCTIBITAHUEM Ha PacTsHKCHHE.

16 Kpatko onummre qBa Hanboee pacpoCTpaHEHHBIX CII0Cc00a OmpeieeH s
TBEPJIOCTH MAaTEPHAJIOB.

17 KpaTko mosicHuTe METO/ABI UCCIEAOBAHUS CTPOSHUS CIIIABOB.

18 [TpuBenHTE KPUBYIO OXJIAXKIACHUS JUTSI YUCTOTO XKeJie3a U Ha 3TOM IpUMepe

NOSICHUTE CYIIHOCTh aJUIOTPONMHYECKHUX (MOIMMOPQHBIX) MPEBPAIICHUH METAIIIOB M UX
UCIIOJIb30BaHHUE.

19 N300pa3ute auarpaMMy COCTOSIHHS CIIAaBOB CHCTEMBI JKEJIe30-IIEMEHTHT U
MMPOBEANTC aHAJIN3 €€ 10 OCHOBHBIM TOYKaM, JIMHUAM, 00JIacTIM. I[aﬁTe OIpCACIICHUA
OCHOBHBIM CTPYKTYPHBIM COCTaBJISIFOLIIM 3TOH JHarpaMMBl.

20 W300pasute quarpaMMmy COCTOSTHUS CILUIABOB CHCTEMBI JKEJIe30-IIEMEHTHT,
YKaKUTE Ha HeW CTPYKTYpHBIE COCTaBysronye. [IpoBeanTe ee aHau3 10 OCHOBHBIM TOYKaM.

21 N306pa3urte quarpaMmy COCTOSIHUS CIJIABOB CHCTEMBI JKEJ1€30-11eMEHTHT,
YKaKUTE Ha HeW CTPYKTYpHBIE cOCTaBistonye. [IpoBeanTe ee aHaM3 10 OCHOBHBIM JIMHUSIM.

22 N300pa3ute quarpaMMy COCTOSIHUS CILIABOB CUCTEMBI Kelle30-IIEMEHTHT.
VYxkaxuTe Ha Hel Hanmumuue (a3, CyIeCTBYIOUIMX MTPH Pa3IHYHBIX TEMIepaTypax, JaiTe UM
OMmpeaACIICHUA U YKAXKUTC 3HAYCHUC UX OCHOBHBIX MEXAaHUYCCKUX CBOMCTB.

23 OnumuTe BAUSHUE YIIIEPO/ia U MOCTOSHHBIX MPUMeEcel Ha MEXaHUYECKUE U
TEXHOJIOTMYECKUE CBOMCTBA CTAJIH.




24 [IpuBenuTe M MOSICHUTE KIACCU(UKAITUIO U MAPKUPOBKY YIIIEPOIUCTON
KOHCTPYKLMOHHOU cranu. [Ipumepsl npumMeHeHusl.

25 [TpuBeauTe M NOSICHUTE KJIACCU(PUKALIMIO U MAPKUPOBKY YIJIEPOAUCTON
UHCTPYMEHTAJIBHOU cTaiu. [Ipumepsl npuMeHeHus.

26 Uyrynsl. OTauyue 1o CTpyKType u cBoricTBaM. [IpuBeaure MapKupoBKY U
IIPUMEpPBI IPUMEHEHMUS.

27 BrusiHue erupyromumx 2IeMeHTOB (HUKENb, XPOM, BoJIb(hpaM, BaHAIUH, KOOAIIBT,
KpEMHUI, MapraHel) Ha CBOMCTBA CTAJH (TI0JI0KEHNE KPUTUYECKUX TOUEK U IPOKATMBAEMOCTB ).

28 Knaccugukanus nerupoanHoit cranu. [lpumepsl npuMeHeHus..

29 ITosicHuTEe MapKUPOBKY JIETUPOBAHHON KOHCTPYKLUMOHHOU cTanu. IIpumepsl
HPUMEHEHHUS.

30 Koppo3uonHocTolikue, HeMarHuTHble cTanu. [Ipumepsl nX npuMeHeHusl.

31 XKaponpounsle, )xapoctoiikue cranu. [Ipumepsl UX IpUMEHEHHUS.

32 [TpuBeayTEe COBPEMEHHYIO KJIACCH(HUKAIIMIO BUJIOB TEPMUIECKON 00pabOTKH.
[TosicHuTe Ha3HAUYEHUE KaKI0ro BUa 00paboTKH.

33 TexHoIi0rus OJIHOM 3aKalKy U HU3KOTEMIIEpATYpPHOIO OTIyCKa Baja,
U3rOTOBJIEHHOT0 U3 cTanu 45. [losicHuTe CTPYKTypy U CBOWCTBA.

34 TexHOoI0rus MPOBEACHNUS ITOJIHON U U30TEPMUYECKOH 3aKaJIKU ACTAIICH,

W3rOTOBJIICHHBIX U3 cTainu. Kakas mojydaercs CTpyKTypa U MEXaHU4YeCKHE CBOWCTBA MOCIIe
KaKIOTO BUIA 3aKAJIKU?

35 Cy1HOCTB, IPEeUMYILECTBa, HEIOCTATKU M 00JaCTh IPUMEHEHUS Pa3IMUHbIX
IIPOM3BOJICTBEHHBIX CIIOCOOOB 3aKAJIKU CTAJIH.

36 Teoperuueckre OCHOBBI OTIYCKa, €r0 Pa3HOBUAHOCTH, HA3HAYCHHE, BIIUSHUE HA
CTPYKTYpPY U MEXaHMYECKHE CBOMCTBA 3aKaJICHHON CTaJIH.

37 ITpornecc a30TupoOBaHMs CTaNU, 10JIy4aeMble CBOMCTBA, IPUMEHEHUE.

38 [Iporiecc HUTPOLIEMEHTAIIUH CTAJIH, TTOJTy4aeMble CBOMCTBA, IPUMEHEHHE

39 [Iponecc nieMeHTaMK CTaJIM, OJyYaeMble CBOMCTBA, IPUMEHEHHE.

40 KpaTko nosicHute Ha3Hau€HuUeE, CYIIHOCTh TEXHOJIOTUHU, IIOJy4yaeMble CBOICTBA U
IPUMEHEHHE TOBEPXHOCTHON 3aKalIKH JIeTajeH.

41 IIpuMeHeHne na3epHOro HarpeBa Mpy NOBEPXHOCTHOM 3aKaJIKE CTAJIECH.

42 OnwumuTe BAMSHUE PAJHALlMOHHOTO OOTyYEeHHUs Ha CBOMCTBA CTAJIH.

43 [TosicHuTE, KaK BIMSIOT HA YAEIbHOE 3JIEKTPUYECKOE COIPOTUBICHUE METAIUIOB
YHUCTOTA METallIa, IIacTuIecKas aedopmalus, Temreparypa.

44 [TpoBoAHMKOBBIE MaTepUabl BEICOKON MPOBOIMMOCTH HIMPOKO UCTIOIb3yEMbIE B
AIIEKTPOTEXHUKE.

45 SIBieHMe CBEPXIIPOBOJUMOCTHU U MEPCHIEKTUBBI €T0 IPUMEHEHHUS.

46 CBoiicTBa CBEpXMPOBOAAIIMX MAaTEpHATIOB, UX MapKHPOBKa, 00J1acTh
MPUMEHEHHUS.

47 ITpoBOAHMKOBBIE MaTEPUAIIBI U CILIABBI C MAJIBIM YIEIbHBIM JJIEKTPUYECKUM
COINPOTUBIIEHUEM, NPEAbIBIIIEMbIE K HUM TpeOOBaHUS. YKaXXUTE UX UCIIOJIb30BAHUE B
AIIEKTPOTEXHUKE.

48 Menp u ee cBoicTBa. [IpuBeauTe npuMepsl TPUMEHEHUS.

49 CaoiictBa menu. IlpumMepsl ee NMpUMEHEHHS B dJIEKTPOTEXHUYECKOU
MPOMBIIIJIEHHOCTH.

50 CBolicTBa CIUIaBOB HAa OCHOBE MEJIU, X IPUMEHEHHUE B DJIEKTPOTEXHUYECKON
MPOMBIIIJIEHHOCTH.

51 CriaBbl Ha OCHOBE MeIM: J1aTyHU. VX kinaccudukaiys 1 npuMeHeHue.

52 CnnaBbl Ha OCHOBe Meu: OpoH3bl. VX kimaccu@ukanus 1 npuMeHeHHe X B
KaueCTBE MPOBOJHUKOBOIO MaTepuaa.

53 CaolicTBa, allOMUHHUS, TPUMEPHI €r0 IPUMEHEHUS B AJIEKTPOTEXHUYECKON

MPOMBIINIJICHHOCTH.



54 Knaccudukanust 1 MapkupoBKa 1eQopMUPYEMBIX ATFOMUHUEBBIX CIUIABOB,
[PUBEAUTE IPUMEPEI IPUMEHEHUS.

55 [TprMeHeHMe alFOMUHUEBBIX U CTAJICATFOMUHUEBBIX IIPOBOJOB Il BO3AYIIHBIX
JIMHAN 3JIEKTpoIepe1ay.

56 [TpumMeHeHue cTany B KayecTBE IMPOBOJHUKOBOIO MaTepuania.

S7 CocraB, CBOHCTBA U CIIOCOOBI MOTYYESHUSI OMMETAIUTMYECKUX IPOBOJIOB, 00JIACTh
UX IPUMEHEHHUS.

58 [Tpu4yrHBI M3MEHEHHS >JIECKTPOCONPOTHBICHHS Y MPOBOJIHUKOBBIX MAaTEPHAIOB
P U3MEHEHUHU TEMIIEPaTypBhl.

59 [IprMeHeHne CIIIIaBOB € BBICOKUM 3JIEKTPOCOTIPOTUBICHUEM.

60 [TpuMeHeHne 3EKTPOTEXHUUECKUX YTOJIbHBIX MAaTEPUAIIOB.

61 OxapakTepHu3yiTe CIijIaBbl BBICOKOTO YJEIBHOTO COMPOTUBIICHUS: KOHCTAHTaH,
HuxpoM. [IpuBenuTe npuMepsl UX NIPUMEHEHUS.

62 CocTtaB u CBOMCTBA PEOCTATHBIX CILJIABOB, MX MApKHUPOBKY.

63 CoctaB M CBOICTBa CIUIABOB BBICOKOI'O 3JIEKTPOCONPOTUBIICHHUS, YKAXKHUTE
UX MapKHPOBKY U PUMEHEHHE.

64 [TpuBeauTe npuMepbl MPUMEHEHHSI MATEPUAIIOB ¢ OOJIBIIUM YAETbHBIM
COIIPOTHBIICHUEM U TPEOOBAHMSI, TIPEABIBISIEMBIC K HAM.

65 [TpuBeauTe cocTaB U yKakuTe, K Kakoi rpymrne (1o Ha3HauYeHHUI0) OTHOCATCS

CIUIaBbl KOHCTaHTaH, MAaHI'AHWH, OIIUIIUTE UX CTPYKTYPY, JIEKTPUUECKUE XapaAKTEPUCTUKH,
001aCcTh IPUMEHEHUS.

66 [TpuBenuTe MapKH KapOCTOMKUX CIIJIaBOB, UCIIOJIb3YEMBIX B
3JIEKTpOHArpeBaTeIbHbIX IPUOOpax. YKaKUTE UX COCTaB U OCHOBHBIE XapaKTEPUCTUKH.

67 CnnaBel U1l TEpMOIIap: COCTaB, XapaKTEPUCTUKU, TPUMEHEHHUE.

68 CxeMbl TEXHOIOTMYECKUX IIPOLIECCOB MOJyUYEHUsI CBEPXUYUCTHIX METAJLIIOB.

69 [TosrynpoBOIHUKOBBIE MAaTepHaJIbl: KapOUJ KPEMHHUS, apCEHU/] TaJlIns.
[TpuBenuTe npUMepsl UX IPUMEHEHUS.

70 OcCHOBHbBIE MarHUTHBIE XapaKTEPUCTUKU MeTaJI0B. [loscHuTe NX Ha
TUCTOrpaMMe HaMarHU41BaHMS.

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

72 [TpuBenuTe KpUBYIO HAMArHUYMBAHMS METANIMYECKUX MAaTEPUAJIOB U 1O HEH
ONMILNTE Ba)KHENIINE MAarHUTHBIE XaPAKTEPUCTUKH.

73 Kakumu nokaszarensiMu OTIMYalOTCA TMCTEPE3NCHBIE KPUBbIE MArHUTOTBEPABIX U
MarHUTOMSTKUX CIIJIaBOB?

74 CaolicTBa, CTpOEHHE MarHUTOTBEP/IBIX CILUIAaBOB, MX MapKUpoBKY. [IpuBenure
IIPUMEPHI UX IPUMEHEHUS.

75 CBolicTBa, CTpOEHHE MarHUTOMATKUX CIJIAaBOB, UX MapKUpoBKY. [IpuBeaure
IIPUMEPHI UX IPUMEHEHUS.

76 CocTtaB ¥ cBONCTBA JINTHIX MarHUTHBIX CIUIaBOB. [IpuBennTe mpuMeps! ux
IIPUMEHEHHS.

77 CnnaBbl OTHOCAIIMECS K TPYIIE epMauioeB. MIX MaruuTHas xapakTepucTHKa,
001aCTh MPUMEHEHUS.

78 CBolicTBa U COCTaB HEMarHUTHBIX CTaJlel, 00JIaCTh UX MPUMEHEHHUS.

79 CrpykTypa yriepoanucThiX, XpOMUCTHIX, KOOAIBTOBBIX CTaNIEH U CIJIABOB MPH

IIPUMEHEHNH UX B KAYE€CTBE MarHUTOTBEPABIX MAaTEPUATIOB. Kak MOIy4YnuTh 3Ty CTPYKTYpY?
VYKaxuTe Mapku 3TUX CTaJIed U CIUIaBOB, 00J1aCTh TPUMEHEHHUS.

80 [lepeuncirTe MarHUTHBIE XapaKTEPUCTUKH, I10 KOTOPBIM OLIEHUBAKOTCS
MarHuTHBIE CBOMCTBA MaTepUasioB. Ha kakue OCHOBHBIE IPYIIIIBI AEIATCA MAarHUTHBIE
MaTepuaibl U KaKhe XapaKTepHble 0COOEHHOCTH UMEEeT Kaxkaast rpymnmna’?

81 ®eppuThl, OCHOBHBIE IpymIibl. O6JaCTh TPUMEHEHHUS.



82 [Tomyuenue, cBoMCTBa U 00JACTh TPUMEHEHUS MATHUTOTBEP/IBIX TTOPOIIIKOBBIX

MaTepHaloB.

83 Cranu ¥ criIaBbl IPUMEHSEMBIE JUIS TIOCTOSIHHBIX MAarHUTOB. TpeboBaHus
IPEIbSBISEMbIC K HAM.

84 [IpuBenuTe XapakTEpPUCTUKNA MArHUTHBIX CBOMCTB CIIJIABOB: OCTATOYHAS
WHIYKIUS, KOOPIUTUBHAS CHJIa, MATHUTHAs! IPOHUIIAEMOCTb, MX Pa3MEPHOCTH.

85 DNeKTpOoTeXHU4ecKas craib. MapKupoBKa, IpUMEpHhI TPUMEHEHUS.

86 [ToHsATHS: MarHUTHAS HHIYKIHA, SJICKTPOMArHUTHAS HHIYKINS, CAMOMHTYKIIHS,
UHIyKTUBHOCTb, IIPUBEIUTE POPMYJIIBI HX OIPEICICHHSL.

87 CrnaBbl, HCIIOIB3yEMbIE B KAYECTBE MPUTIOS MTPU MaiKe METaJIJIOB BEICOKOM
HPOBOJUMOCTH.

88 MapkupoBKa U IPUMEHEHHUE MATKUX IIPUIIOEB B AIEKTPOTEXHUKE.

89 MapkupoBKa U IPUMEHEHUE TBEPABIX MPHUIIOEB B 3JIEKTPOTEXHHKE.

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

91 OOmmue cBeeHus O CTPOSHUH MOTYIPOBOAHUKOBBIX MaTEePHAIIOB.

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

93 CyImHOCTB 3JIEKTPOHHOM U ABIPOYHON POBOJUMOCTH, COOCTBEHHOU U

IIPUMECHOM IIPOBOJUMOCTH IOJIYIIPOBOJHUKOB.

94 CymHOCTb TEXHOJOTHUH OYUCTKH TOIYIPOBOJHUKOBBIX MaTEPHAIOB METOAOM TOHHOU
w1aBku. OTBET NOSCHUTE CXeMOM npouecca. Kak cTeneHp 4iMcToThl MeTalIa BIUAET Ha UX
XapaKTEPUCTUKH.

95 KparTko ONUIINTE CYyIIHOCTh TEXHOJIOTUU BBIPALMBAHUS MOHOKPHUCTAIIJIOB
HOJIYIIPOBOJHUKOBBIX METAJUIOB U3 paciuiaBa. OTBET MOSCHUTE CXEMOH Ipolecca.

96 CocraB, cBOMCTBa U 00JIaCTh IPUMEHEHUSI UHBAPHBIX CIIABOB.

97 Onwumure 371eKTpohU3NIECKHe MPOLECCH B AUIIEKTPUKAX (TIOISApH3AIH,
JUBJIEKTPUYECKUE TIOTEPH, SJEKTPOIPOBOAHOCTS).

98 OnmmmTe MexaHMYECKUe U (PU3NIECKO-MEXaHMUECKUE CBOMCTBA IUAIEKTPUKOB.

99 Onummre Ki1acCUUKALMIO JIEKTPOU3OIALMOHHBIX MAaTEPHAIIOB [0 HATPEBOCTOUKOCTH.

100 OnummTte CBOMCTBA U MPUMEHEHHE Ta3000pa3HBIX TUIICKTPUKOB.

101 Onummre XapakTEpUCTUKH U IPUMEHEHUE €CTECTBEHHBIX XKHUJIKHX
JUDJIEKTPUKOB.

102 Onummure XapakTepUCTUKU U IPUMEHEHUE NCKYCCTBEHHBIX JKUIKUX
JTUDJIEKTPUKOB.

103 Onwumute KiIaccu(GUKALUIO CMOJ, KaK OCHOBY HM30JIIIUOHHBIX JIAKOB, U UX
IIPUMEHEHUE.

104 Onumute Kiaccu(GUKaLuio, CBONCTBA U MPUMEHEHUE U30JISIIIMOHHBIX JIAKOB.

105 Onumure KiIacCU(PUKALMIO MPOIMUTOYHBIX KOMIIAYHOB U COCTABOB.

106 Onwumute KiIaccu(GUKALUIo U MPUMEHEHHE OyMaru B 3JIEKTPOTEXHHUKE Kak
BOJIOKHHUCTOT'O 3JIEKTPOU3OJISIIIMOHHOTO MaTepHara.

107 Onumute Kiaccu(GUKALUIO U IPUMEHEHHE B JIEKTPOTEXHUKE BOJIOKHUCTBIX
TEKCTUJIbHBIX MaTEPHAJIOB.

108 Onwumute Kiaccu(GUKALUIO U IPUMEHEHHE B JIEKTPOTEXHUKE MPOMUTAHHBIX
BOJIOKHHUCTBIX MaTepUaOB.

109 OnummMre NpUMEHEHNE B JIEKTPOTEXHUKE TUIEHOYHBIX N30JISIIMOHHBIX
MaTepuasoB.

110 OnummMre NpUMEHEHNE B 3JIEKTPOTEXHUKE CIIOMCTHIX IIJIACTUKOB.

111 Onumure NpUMEHEHNE B JIEKTPOTEXHUKE KOMOMHUPOBAHHBIX U30JISIIHOHHBIX
MaTepUasoB.

112 Onumure NpUMEHEHHE B JIEKTPOTEXHUKE CIIIO/ITHBIX MAaTEPUAJIOB U

9JIaCTOMCPOB.



113 Kakune maTepuanbl OTHOCATCS K HEMETAUIMYECKUM, X ITPEUMYIIECTBA 110
CpaBHCHHIO C MCTAJIJIaMH U CIIJIaBaMHU. OGHaCTb HUX IPUMCHCHHA.

114 Kak Bnuser opma MakpoMoJieKyJs1 OJIMMEPOB Ha UX (PU3UKO-XUMUUYECKHE
cBoicTBa? Buabl XuMU4eCKOM CBSI3H.
115 Krnaccudukanus noimMepHbIX MaTepHAIOB: MO MIPOUCXOKACHHUIO, OTHOLICHHUIO K

HarpeBy, MOJISIPHOCTH.
116 Kakue noaumeps! Ha3bIBAlOTCS TEPMOIUIACTUUHBIMU, TEPMOPEAKTUBHBIMHU.
IIpuBenuTe npuMepsl IPUMEHEHUS KOHKPETHBIX IIOJIMMEPOB.

117 TemnepaTypHast 3aBUCHMOCTb IPOYHOCTHBIX XapPaKTEPUCTUK TEPMOIUIACTUYHBIX
Y TEPMOPEAKTHUBHBIX I1OJIUMEPOB.

118 Knaccudukanus moaumepon. O0IacTh TPUMEHEHUS.

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

120 [TpuBeaure kinaccudukanuio miacrMmacc. [IpuBeaure npuMepbl HCIOIB30BAHUS
IUIACTMACC B DJIEKTPOTEXHUKE.

121 Ha3zoBuTte 0CHOBHBIE TEPMOpPEAKTUBHBIE TIACTMACCHL. OnUIIITe 0COOEHHOCTH UX
cBoiicTB. [IpuBeauTe mpuMepsl IPUMEHEHUSI B 2JIEKTPOTEXHHUKE.

122 HazoBute ocHOBHBIE TEPMOILIACTUYHBIE IIACTMACCHI, UX COCTAB, Pa3HOBUAHOCTH,
CBOICTBA U IPUMEPHI IPUMEHEHUSI B DJICKTPOTEXHHUKE.

123 HazoBure cBoiicTBa OpraHM4ECKOIro CTEKIa U CIIOCOOBI YIIyUIIECHUS 3TUX
CBOJNCTB.

124 ["a3oHanosiHeHHBIE TUIacTMAcCChl. VX nolydeHne, pa3HOBUIHOCTH, CBOMCTBA U
IIPUMEHEHUE B TEXHUKE.

125 Onumure KpaTKO KOMIIO3ULIMOHHBIE MaTepUabl HA OCHOBE aTlOMUHUS,
ynpouyHeHHble yactuiamu okcuza amomunus (CAIT). O6nacte npuMeHeHus.

126 Onumure KpaTKO KOMIIO3ULIMOHHBIE MaTepUallbl C HUKEJIEBON MaTpuULeH,
YIPOYHEHHOM YacTUIaMM JJUOKCUAOB Topus Win raduus. O0nacTh NpUMEHEHUs.

127 Apmupyrole MaTepraibl B KOMIIO3ULIMOHHBIX MaTepHualiax, UX CBOMCTBA.

128 BonoKHHCTBIE KOMIO3MLIMOHHBIE MAaTe€pUalIbl C aJOMUHUEBOM MAaTpHULIECH.
Ilomyuyenue, CBOMCTBA U IPUMEHEHUE.

129 BonokHHCTBIE KOMITO3ULIMOHHBIE MATEPUAJIBI C HUKEJIEBOM MAaTPULIEH.
ITomyuyenue, CBOMCTBA U IPUMEHEHUE.

130 OBTEKTHYECKHE KOMIIO3UI[MOHHBIE MaTEpPHAJIbl HA AJIFOMUHUEBON OCHOBE.
ITomyuyenue, CBOMCTBA U IPUMEHEHUE.

131 OBTEKTHYECKHE KOMITO3UI[MOHHBIE MaTEPHAJIbl HA HUKEJIEBOM OCHOBE.
ITomyuyenue, CBOMCTBA U IPUMEHEHUE.

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

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

133 Knaccugukanys KOMIO3UIIMOHHBIX MAaTEPUAIOB C HEMETAITIMYECKON MaTpuLien
10 BUY UCIIOJIb3YE€MOI'0 HAITOJIHUTENS U MaTPUIBL.

134 CnocoOsl ykinaaku HanonHuTeNs .CBOMCTBaX KOMIO3UIIMOHHBIX MaTepUaIOB.

135 KapOoBosiokHuTsl. VX nmonydeHue, cBOMCTBA U TPUMEHEHHE.

136 BopoBosnokuauTsl. [lonydenue, cBoiicTBa M MPUMEHEHHE.

137 OpranoBosoKHUTHI. VX mosTyyeHue, CBOMCTBA U IPUMEHEHHE.

138 Pesuna. CocraB 1 Ha3HAYEHHE OTAEIBHBIX KOMIIOHEHTOB.

139 [TpuBeauTe K1accupUKaINIO PE3UHBI.

140 B 4eMm cymiHOCTB mporiecca ByJIKaHU3AIMH; KaK N3MEHSIOTCSI CBOMCTBA PE3HHBI
10CJIe BYJIKaHU3AIUH?

141 HazoBuTe 0CHOBHBIE CHHTETUUYECKHE KayuyKH, UX COCTaB U 00JaCTh IPUMEHEHUS

PE3UH Ha UX OCHOBC.



142 HazoBute 0cHOBHBIE (DM3UKO-MEXAaHMYECKUE CBOMCTBA PA3IMYHBIX PE3UHOBBIX
MaTCpHaJIOB U UX MPUMCHCHUC.

143 B ueMm cymHOCTb cTapeHus pe3unbl. KakumMu crioco0aMu 3aiuiaroT pe3nuHy 1
HOBBIC JICTATTH U3 PE3UHBI OT CTapeHUs? YKAKHUTE IKCILTYyaTAlMOHHYIO CTOMKOCTh PE3UHBI.

144 Kak u3MeHs0TCcsl CBOMCTBA Pe3UHBI MO/1 JCHCTBIEM 030Ha, TEMIIEPATYPHI,
panuanuu 1 Bakyyma?

145 JlaiiTe XxapakTepUCTHKY 3JEKTPOTEXHUYECKUX PE3UH, X Ha3HAYCHHE, TPUMEPHI
MIPUMCHCHHUS.

146 Onummre 3JIeKTpUYECKUe CBONCTBA KEPAMUKH, IPUBEIAUTE IPUMEPHI
MIPUMCHCHHS.

147 OnumuTe IeKTpou3nUecKre CBOMCTBAa KOHICHCATOPHOM Kepamuku. Ha kakue
TpyNIbI OHA noapasaensercs. [IpuBenute mpuMepsl IPUMEHEHUS.

148 OnuiuTe KepaMuyeckne Matepuaisl: Gapdop, cTekiiokepamuky. [Ipuseaure
MPUMEPBI IPUMCHCHHSI.

149 Onumure CUTALIB  (CTEKIOKPUCTAUIMYECKUE MaTepHallbl), WX MPUMCHCHHUE
U TIOJIy4€HHUE, COCTaB.

150 Onummre KepaMUKy Ha OCHOBE YHCTHIX OKCUIOB. JlaiiTe CpaBHUTEIBHYIO OLIEHKY
WX CBOWCTB.

151 Kaxkue BbI 3HaeTe BHIBI OCCKUCIOpOAHOM Kepamuku? HazoBuTe ux
Pa3HOBUIHOCTh, CBOWCTBA U TIPUMEHEHHUE.

152 HazoBute ocobeHHOCTH CTpOoeHUS TpaduTa, €ro BAXKHEHIIINE CBOWCTBA U
MIPUMCHCHUE.

153 [IpuBenuTe KaccuuKanuo KieeB, MX Ha3HAYCHUE W IIPUMCHCHHE

154 Onumure Kjied Ha OCHOBE KPEMHUMOPraHMYECKHX COECIMHEHHIl M Ha OCHOBE

OIIOKCHUJHBIX CMOJI, UX IIPUMCHCHHUC

IIpouenypa oneHMBAHUSI KOHTPOJIbLHOIH PadoThI
KonTtpomnbHbie pabOThI, TPOBOIATCS Al 00ydarommxcst 3a04HON (opMbl 0OydeHus. 3a
KOHTPOJIbHYIO Pa0OTy BBICTABIISIETCS OLIEHKA «3aYTEHO / HE 3a4TECHO».

KonTtponbHas paboTa COCTOUT U3 ISATH BOIIPOCOB, KOTOPBIE COTIIACHO TaOJIHIIE BHIOMPAIOTCS
U3 MIepeyHs BOMPOCOB.

OOyuaromumii BEIOMpaeT HOMEpa BOMPOCOB B TAONUIIE - MO MOCIEAHUM JIBYM HHU(paM U3
HOMEpa 3a4eTHON KHUKKH.

[Tpu o1ieHKe YPOBHS BBIITOJIHEHUSI KOHTPOJIBHON PaboThI, B COOTBETCTBUH C TOCTABIICHHBIMH

HEeNsIMU M 33Ja4aMM JUId JaHHOTO BHUJAA y4eOHOHM NeATeNbHOCTH YCTaHOBJIEHBI CIIEAYIOIINE
KpUTEPHUU:

- yMeHHe paboTaTh ¢ 00bEKTaMHU U3YUYEHUs, KPUTHUECKUMH MCTOYHHUKAMU, CIIPABOYHOM U
DHIMKJIONEANYECKOH JINTEPATYPOH;

- YMeHHe coOOUpaTh U CUCTEMATH3UPOBATh IPAKTUYECKUI MaTepHal;

- YMEHHE CaMOCTOSITENIbHO OCMBICISTH MPOOJIEMY Ha OCHOBE CYLIECTBYIOIIUX METOAMK;

- YMEHHUE JIOTUYHO U IPAMOTHO M3JIarath COOCTBEHHBIE YMO3aKIIOUEHUS U BBIBOIBI;

- YMEHHE aHAJIN3UPOBATh U 0000111aTh MaTepua;

- YMEHHUE MOJIb30BaThCS II00ATbHBIMU MH(OPMALMOHHBIMU pECypcamMH W MPaBUIBLHO UX
IPENoIHECTH B KOHTPOJIbHOM paboTe.

IIpu onenke ompeznensercs MOJHOTA H3JIOKEHHS MaTepuaia, KadyecTBO M YETKOCTh, U
MIOCJIE0BATENBHOCTD M3JI0KEHUS MBICIEHM, HalM4uue AOCTAaTOYHBIX IOSCHEHUH, KyJIbTypa B
IpeIMETHOM 001aCTH, YUCIIO U XapaKTep OMMOOK (CyIIeCTBEHHbIE WM HECYIIIECTBEHHBIE).

Cy1iecTBeHHbIE OIIMOKHU CBSA3aHbI C HEAOCTATOYHOM TTyOMHOW M OCO3HAHHOCTHIO OTBETA
(Hampumep, 0O0ydYarOIMUICS HEMPaBUIBLHO YyKa3aJl OCHOBHBIE TPHU3HAKW TOHATHM, SBJICHUMH,



HENpPaBWIbHO C(OPMYIMPOBAHBl 3aKOHBI WM MpaBuia U T.I. WIK HE CMOT TPUMEHUTh
TEOpPETUYECKHE 3HAHUS [T OOBSICHEHUS TPAKTUUYECKUX SBJICHUA. )

HecymiectBeHHbIe OMMOKN OMPEEIISIOTCS HEMTOJHOTOM OTBETa (HapuMep, 00yJaromuMcst
yIyIIeH U3 BUJa Kakoil — 1100 HeXapaKTepHbIM (akT MpH OTBETE HA BOMPOC) K HUM MOKHO
OTHECTU OIHCKH, JOIYIIEHHbIE 10 HEBHUMATEIbHOCTH).

Kpurepum ouenku
OLeHKa «3auTE€HO» BBICTABISETCA CTYJIEHTY, €CJIM OH Jajl IOJHBIA OTBET Ha BOIPOCHI
KOHTPOJILHOM paboTHI C IEMOHCTpaIMe BIaJeHUsI TEPMUHOIOTHEH 110 AUCIUILTIHE.

OrneHka «He 3a4TE€HO» BBICTaBIIAETCS CTYJCHTY, €CIIM 00y4JaroLuiicsa Aail MOBEPXHOCTHBIN
OTBET Ha BONPOCHI KOHTPOJIBHOW pabOThl C JEMOHCTpALMEN HE BJIAJICHUS TEPMHHOJIOTHEHN IO
JUCLUIUIMHE; KOHTPOJIbHAS paboTa BHINOIHEHA HE 110 3aJJaHHOMY BapUaHTy.

6 Temb! pedepaToB
HcTopudeckuii aclieKT pa3BUTHSI MAaTEPUATIOBEICHUS M TEXHOJIOTUN MaTEPHAIIOB.
[TpupoaHbIE HCTOYHUKHN MaTEPHAIIOB.
BunmsiHue yriepoaa v MOCTOSIHHBIX IPUMECEH Ha CBOMCTBA CTaJIH.
Ob6nactu npuMeHeHus: a30THPOBAHUS.
3HaueHUE MOBEPXHOCTHOTO HAKJIeTa B MAITMHOCTPOCHUH.
Cmnagsl ¢ 3¢ heKkToM «rmaMatu GOpMbI».
OO6nacTi MPUMEHEHHS ATFOMUHUEBBIX CILJIABOB.
O6acTi UCTIOIB30BAHUS KEPAMUYECKUX MAaTEPHUAIIOB.
OCHOBHBIE METO/IbI TIOJYYECHHS 3arOTOBOK M JIeTajeH.
. 3roToBieHne pe3nHOBBIX JIeTanel u moinypadbprukaros.
. TexHonmoruueckasi cxeMa COBPEMEHHOT'O METaJUTyprHUe€CKOro MPOU3BOJICTBA.
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. HepennaBHHe IMpOHECChI MPOMU3BOJACTBA CTAJIN.
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MAaIIMHOCTPOEHHUSI.
18. ®uznyeckrue oCHOBBI (POPMOOOPa30BaHUS JINTHIX 3aTOTOBOK.
19. JIuTeiiHble CBOWCTBA CIUIABOB U MX BIIMSHUE HA KAYECTBO OTJIMBOK.

20. OcoOeHHOCTH U3rOTOBJICHHS OTIMBOK HENPEPHIBHBIM JINTHEM.
21. IIpumeHeHue TACTUYHBIX Cpell B JINCTOBOM HITAMIIOBKE.

22. IlomyuyeHne cBapHBIX MPSAMOILIOBHBIX U CIIUPATIBHOIIOBHBIX TPYO (TEXHOJIOTHS COPTAMEHT,
pUMEHEHHUE).

23. MexaHunueckue UCIbITaHUS METAJIJIOB (3aMep TBEPJIOCTH).

24. BBICOKOCKOPOCTHBIE CLIOCOOBI Ie(pOPMUPOBAHUS, BIUSHUS CKOPOCTH Je(pOPMUPOBAHNUS HA
IIPOYHOCTHBIE U TUIACTUYECKHE CBOMCTBA.

25. [IpumeHenne J1a3epHOM TEXHOJOTMM B BOCCTAHOBHUTEIBHOM HAIUIABKE JeTanei
ABTOMOOMIJIECTPOEHUSI.

26. XonogHast CBapKa — Kak CIoco0 coeIMHeHUs JieTajell B TBEPAOM COCTOSHUM.

27. IlpuMeHeHNE AJIEKTPOHHO-IY4YEBOW CBapKH Ul COECJUHEHHUS JKapOIPOYHBIX CTalled

OOJIBININX TOJIIIHH.



28. OCOOCHHOCTH COEQMHEHHUs 3aroTOBOK MaJblX TOJLIMH B MHKPOVUIEKTPOHUKE H
MPUOOPOCTPOCHUH.
29. YbTpa3ByKOBas CBapKa LIBETHBIX METAJUIOB.

30. Mcropus pa3BUTHUs CBAPKU U CBAPOYHOI'O IPOU3BOJICTBA.

Bomnpoce! 1151 3amuTsl pepepaTon:

- B 4yem 3akitouaercs akTyaJbHOCTh U HOBU3HA BHIOPAHHOM TEMBI.

- YKaXuTe 1eJIb U 33/1a4y Baied paboThl.

- [IpuBenuTe TOCTHXKEHUS OTEUECTBEHHBIX M WIIN 3apyOCIKHBIX YUEHBIX, TOCBETUBIIINX
MCCJIEI0BAHUIO JaHHBIX BOIIPOCOB.

- UTO MOCTy UJI0 HICTOYHHKOM MH(OPMAIIUU IO TEME.

- O003HaYbTE OCHOBHEIE BEIBOLI IO TEME UCCIICIOBAHUS.

IIpoueaypa oueHuBaHusi pepepara

Pedepat - pabora ¢ ncrouHnkamMu UHGOpPMALMU 110 AaHAIU3Y, CPABHEHHIO U 00OOLIECHUIO
JAHHBIX, TIOJYYEHHBIX IPYTHMHU MCCIIeIOBATEISIMU 10 BEIOpaHHOM TeMe. BaxkHo, 4To B mporecce
HanucaHus pedepata popMupyeTcs COOCTBEHHBIH B3I Ha podiiemy.

Hanucanue pedepaTuBHON pabOThI ClieyeT HayaTh C U3JI0XKEHUS IUIaHA TEMbl, KOTOPBIH
00BIYHO BKJItOYAeT 3-4 myHkTa. [1naH 1oykeH ObITh JJOTMYHO U3JI0XKEH, pa3/ienbl IUIaHa B TEKCTE
o0s13aTenibHO BeAesieTcs. [1nan 00s3aTeNIbHO J0JDKEH BKIIOUATh B ce0s1 BBEICHHUE U 3aKIIFOUEHHE.

Bo BBeneHnu GopMyInpyroTcs aKTyalabHOCTb, 1I€JIb U 3ajjaui pedepaTa; B OCHOBHOM 4acTu
paccMaTpUBaIOTCSl TEOPETHYECKUE MPOOIEMBbI TEMBI U TPAKTHKA PEAN3alUU B COBPEMEHHBIX
MOJUTUYECKHIX, SKOHOMUYECKUX U COIMATIBHBIX YCIOBHUSX; B 3aKIFOYECHUH MTOIBOASTCS OCHOBHBIC
UTOTH, BBICKAa3bIBAIOTCS BBIBOABI M MpeIokeHus. Pedepar 3aBepmaercs CHUCKOM
HCIIOJIb30BAHHOM JIMTEPATYPBI.

OOyuaromuiics MOXeT BbIOpaTb TeMy pedepaTa MO IEPEUUCIEHHBIM BbIIIE TEMaM.
N3noxeHHOe MOHMMaHUe pedepara Kak LEIOCTHOIO aBTOPCKOTO TEKCTa OINpeeNsieT KpUTEpUH
€ro OLICHKH:

- HoBu3Ha Tekcra:

a) aKTyaJIbHOCTh TEMBI;

0) HOBHM3HA M CAMOCTOSITEIFHOCTh B MOCTAHOBKE MPOOJIEMBI, (HOPMYITUPOBAHHE HOBOTO
aclieKTa M3BECTHOW TMpOOJIEMBI B  YCTAaHOBJICHWW HOBBIX CBSI3€H  (MEXKIPEIMETHBIX,
BHYTPHIIPEIMETHBIX, HHTETPAIIHOHHBIX );

B) YMEHHE paboTaTh C JINTEPATYPOi, CHCTEMAaTU3UPOBATh U CTPYKTYPUPOBATh MaTepHa;

I') CAMOCTOSITEJIbHOCTh OLIEHOK U CYX/IEHUI;

1) CTUJIEBOE €IMHCTBO TEKCTA.

- CreneHb pacKphITUs CYIIHOCTH BOIPOCA!

a) COOTBETCTBHE IIJIaHA TeMe pedepara;

0) COOTBETCTBHUE COJICP)KAHUS TEME U TJIaHy pedepara;

B) MOJHOTA U IIIyOMHA 3HAHUM 110 TeME;

') 000CHOBaHHOCTh CIIOCOOOB M METOA0B PabOTHI C MaTEPHAIIOM;

€) yMeHue 0000111aTh, 1eJaTh BBIBOJIbI, COMTOCTABIATEH PA3JIMYHBIC TOUYKH 3PEHHUS 10 OJTHOMY
Borpocy (mpobieme).

- O60CHOBAaHHOCTH BHIOOPA UCTOYHUKOB!



a) OIIEHKA MCTIOJIb30BaHHOM JINTEPATYPhI: MPUBIICYCHBI JIH HAaNOO0JIee H3BECTHBIC PAOOTHI O
TeMe uccleqoBaHus (B T.4. JKypHAJIbHbIE MyOJMKAMM TOCIEIHUX JIET, TOCJIEeIHUE
CTAaTHCTUYECKHUE JIAHHBIC, CBOJIKH, CIIPABKH U T.1I.).

- CoGroienue TpeOoBaHu K 0(hOPMIICHUIO:

a) HACKOJBKO BEpPHO O(GOPMIIEHBI CCBHUIKM HAa HCIOJIB3YEeMYIO IJIUTEpaTypy, CIHUCOK
JUTEPaTypHI,

0) OIleHKa TPaMOTHOCTH M KYJIbTYypbl WH3J0XKeHus (B T.4. opdorpadudeckoi,
NYHKTYaIlMOHHOM, CTHIIUCTUYECKON KYJIBTYPBI), BIaJICHHE TEPMUHOJIOTHEH;

B) coOmroieHne TpeboBaHui K 00bEMy pedepara.

Ha 3amury pedepata, COCTOSIIYIO U3 3aLIUTHI pedpepaTa 1 OTBETOB Ha BOPOCHI, OTBOIUTCS
10-15 mMunyT.

Kpurepun ouenku pedepara:

- «3aYT€HO», €CJIM BBIIIOJHEHBI BCE TPeOOBAaHWS K HANHMCAaHUIO W 3amuTe pedepara:
o0o3HavyeHa npobiema U 00OCHOBaHA €€ aKTyalbHOCTb, CAEJIAH KPAaTKUN aHAINU3 PA3IUYHBIX
TOYEK 3PEHHs Ha PACCMATPHUBAEMYIO MPOOJIEMY W JIOTUYHO HM3JI0KEHA COOCTBEHHAs MO3WINS,
c(OpMYIHpPOBAaHBl BBIBOJBI, TEMa pPACKPBITA IOJHOCTHIO, BBIIEPXKAH OOBEM, COOIIOIECHBI
TpeOOBaHUS K BHEIIHEMY O(OPMIIEHHIO, JaHbl NPAaBUIbHBIE OTBETHl Ha JOINOJIHUTENIbHBIE
BOIIPOCHI.

- «HE 3aUTEHO», €eCIM Tema pedepaTa HE PACKPBITA, OOHAPYKUBAECTCS CYLIECTBEHHOE
HEMOHUMAaHUE MPOOJIEMBI.



