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[Tpu pazpaboTke paboueit mporpaMMbl Y4eOHOW TUCITUTIIIMHBI B OCHOBY TIOJIOKCHBI:

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 OCHOBHOW oOpa3oBareibHOW mporpamMbl 35.03.06 «ArTpouHKEHEPHS»
npopmwin:  «TexHudyeckue cucreMbl B arpoOusHece», «TeXHHYecKMH  cepBUC B
arponpoMBILIUIEHHOM KoMIulekce» oa00peH YuensiM coBetoM OPI'BOY BO I'AVY Cesepnoro
3aypanbs ot «23» ceHTs10ps 2020r. [TpoTokom Ne2.
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1. IlepeyeHb NJIaHMPYeMbIX pe3yJIbTATOB 00yUeHHS N0 JMCUHHUIIJIMHE, COOTHECEHHBIX €
IVIAHNPYEMbIMH Pe3YJIbTATAMH 0CBOCHHUsI 00Pa30BaTeJIbHOMH NPOrPaMMbl

Koo Ilepedenp mIaHupyeMbIX
WNHaukaTop OCTHXKEHUS
Komne- Pe3ynbTarsl 0OCBOECHNUS Ppe3yIbTaToB 00yUIEHHS 110
KOMITETEHIHH
menyuu JUCUMIUINHE
3Hamb:
- CTPOEHHE U CBOMCTBA MaTEPHAIIOB
Cnocoben P y P '
CYIIHOCTD SIBJICHHUH, IPOUCXOSIIHX
OCYLIECTBIIATH COOP MU -1nk-1 B MaTepHaax B YCIOBHAX
HCXOAHBIX MAaTCPUaJIOB, OHpe,Z[eJISIeT PECYPCHI, | sKcnayaTaluu U3AETIHMN;
HCO6XOI[I/IMI->IX JJIA HeO6XO,I[I/IMBIe JIA ymemp:
pa3paboTKH IIAHOB BHEIPCHUS - 010HpaTh HeOOX0AUMBIfE
MEXaHHu3aluu a3pabOTaHHBIX ME MaTepuall Jut HIroTORIICHIA
TIIK-1 1 pasp p JieTaJIeil MalllvH, Ha3HA4YaTh BH]
(aBTOMaTH3aLIUN) I10 TIOBBILLICHUIO 06paBOTKH T MOy deHUs
IIPOU3BOJICTBEHHBIX 3¢ heKTUBHOCTH TpeByeMBIX KCTLTyaTAITHOHHBIX
MPOIIECCOB U JKCILTyaTaluu CBOMCTB JeTaleH;
SKCILIyaTalluK KOHCTPYKIIMOHHBIX anadems. .
. o - METOMKON BBIGOpa
CCIIBCKOXO03ANCTBCHHOU MaTrepurajioB KOHCTPYKLMOHHBIX MATEPHATOB I
TCXHHUKH U3TOTOBJICHHS BJEMEHTOB MAIHH U
MCXAaHHU3MOB

2. MecTO IMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JlaHHasi AWCUMIUIMHA OTHOCUTCS K brnoky [ dYactu, (GOpMHPYEMOH Yy4aCTHHUKAMH

06paSOBaTeJ'IBHBIX OTHOIIICHUH.

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

Xumuu.
Mamepuanogedenue u

MEexXHoN02Usl
MPEIIIeCTBYIOMEH TUCIHUIUIMHON AN JUCHUILINH:

KOHCMPYKYUOHHBIX
«Memponozus,

mamepuaios SABIIACTCA
cmaHdapmusaL;wz u

cepmucpuxayuny, « Texnuueckas mexanuxay, «Haoedxcnocms u pemMonm mawiuny.
Jucnunnuza u3ydaeTcs Ha 2 Kypce B 4 cemecTpe 1o o4Hoi ¢opme o0yueHus 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 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
WuauBuayansHOE 3aaHUE 14 10
KonTtpospHbIe paboThl - 18
Pedepar 10 -
Bug npoMexyToYHOM aTTecTalyu:

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




4. Coepsxkanue TUCHUNTHHBI

4.1. Conep:xaHue pa3/iea0B M CHUNITIHHbBI

HaumenoBanue paznena
JUCLUTIITUHBI

Coneprxanue pasuena

2

3

MarepuaiioBeeHue

BBGI[CHI/IG. TeOpeTI/I‘{eCKI/Ie U  TEXHOJOTHYECKHUE OCHOBBI
IIPOU3BOJACTBA MATCPUATIOB. OcHOBEI MCTAJLUTYPIruidcCKoro

IIPOU3BO/ICTBA. Marepuaisl, IpUMEHsIeMbIe B
MAIIMHOCTPOCHUH W TpubopocTpoeHnu. Kpucrammmueckue
pELIeTKH METaJIJIOB. PeasibHOE CcTpoeHME MeETauIoB.

CrpoeHue cmnaBoB. JluarpaMMbl COCTOSIHMSL — CIUIABOB.
CsoiictBa  metaimioB.  JKene3oyrinepoaucTeie  CILIABBI.
CrpyKTypHbBIE COCTaBJISIOLINE HKEJIE30yTIEPOAUCTHIX
CIUIaBOB. JlpmarpaMma COCTOSIHMS CILJIaBOB KEJIE30-LIEMEHTUT
Fe — FesC. Krnaccudukamnus, MapKupoBKa CTalleil ¥ 4yTyHOB.
Tepmuueckas oOpaborka. IloBepXxHOCTHas 3akajaka CTaJH.
XUMHKO-TepMHUUecKas 00padoTka cranu. Biusaue yrieponaa
U TpUMECEl Ha CTPYKTYpy M CBOMICTBa cTaysed. Bnusnue
Jerupyomux aneMeHToB. CrenuanbHble CTaad U CILUIABBI.
IlBeTHble MeTaymnsl M crulaBbl. [lommMepsl, IIacTMacchl.
Pe3uHbl, KOMIIO3UIIMOHHBIE MaTepHaibl. JIMJIEKTpUYECKUE
Marepuansl.  [IpoBonHMKOBBIE Marepuainbl.  MarHurtHele
Matepuanabl. OCHOBHBIE METOJIbl IOJyYEHHUs TBEPIBIX TeIl.
OcHoBBI IIOPOILKOBOM METAJLTYPTUH. Hanbuienne
MatepuaiaoB. Teopuss U nOpakTHKa (HOPMOOOPA30OBAHUS
3arotoBok. Kiaccugukaius cnoco0oB MoJyyeHHs 3aTOTOBOK.
[Ipon3BocTBO 3aroToBOK crocodoM suThs. [IponsBoacTso
3aroTOBOK IIACTHYECKUM J1e(hOPMUPOBAHUEM.

[IpousBoacTeo
HEPa3bEMHBIX
COCAMHEHHUMN U
00paboTKa METAJLJIOB
pe3aHuemM

IIpou3BoacTBO  Hepa3beMHBIX coequHeHui. CBapodHoe
Mpou3BOACTBO. DU3HKO-XUMHUYECKHE OCHOBBI IMONYUYCHHS
cBapouHoro coenuHenus. [laiika Mmatepuanos. Ilomyuenue
HEpPa3bEMHBIX COCIMHEHUN CKienBaHueM. M3roroBieHue
nonydabpukaroB u  geraiel M3 KOMITO3UIIMOHHBIX
MaTepuanioB. OU3NKO-TEXHOJIOTUIECKHE OCHOBBI MOIYUYCHHS
KOMIIO3ULIMOHHBIX MarepuaioB. M3rotoBnenue uznenuil us
METAJUTMIECKUX KOMITO3UITHOHHBIX MaTepHaloB.
OcoOeHHOCTH TOJy4YeHUs JAeTalel M3 KOMITO3UIIMOHHBIX
MOPOIIKOBBIX MaTepuaioB. M3rorosnenue nonypadpukaToB u
U3JIENUN U3 IBTEKTHUECKUX KOMITO3MIIMOHHBIX MaTEepHAJIOB.
Wzrorosnenne aeraneid M3 TOJIMMEPHBIX 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 paznena 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 popma 0O0ydeHus
Ne HaumenoBanue paznena Jlexuuonnor | CeMHHapCKOT CP Bcero,
n/m JACIIUILTUHBI o o 4acoB
THIIA THIIA
1 2 3 4 5 6
1. | MarepuanoBencHue 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 bpunenns 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 METANTOPEKYIINX CTAHKOB 2 2
13. 5 KonTtpons kauecTBa CBapHOTO 1IBA 5
MeTaJIorpaguuecKuM METOJI0M
14, 2 KoHTpomnb CKpHITHIX 1e(heKTOB JeTaneit 5
YJITPa3BYKOBBIM METOIOM.
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 KOMMYHUKALUMU, IPUHSATHE PellleHuil, TuIepcKue KayecTBa

He npedycmomperno OIIOII.

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

5. Opranu3anus caMoCTOATEIbHONH PadoThHI 00yUAIOUIUXCS 10 JUCIHUIINHE

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 H3YYCHUE TEM 80 TECTHPOBAHUE

8 WIH

co0eceloBaHuE

WHauBHuayanbHOE 3aaHNE 14 10 cobecenoBanue

KonTtposabHbIe paboThI - 18 3anmTa

Pedepat 10 - cobeceloBaHUE

BCET0 YacOB: 62 108

5.2. YueOHO-MeToAMYeCcKHe MaTepuaJIbl VI CAMOCTOATEIbHOI padoThI:
1. KyckoB B.H., Ilaynasc B.}O., Cmonun H.M. PeMOHT TexHOMOrMYeCKOr0 000py10BaHMs
nepepadaTbIBalOIUX IPOU3BOACTB. YueOHoe nocobue. - Tromens: Bekrop byk, 2013. — 160 c. 50

OK3.

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

2017. — 16 c [DnexTpoHHBIH pecypc].

5.3. Tembl, BBIHOCHMbIE HA CAMOCTOSAITEJILHOE H3yYCHHE:

Paznen 1 «MarepuanoBeneHue»
1. CTpoeHue criaBoB.




2. Pe3uHbl, KOMIIO3ULIIMOHHBIE MATEPUAIIBIL.

Paznen 2 «IIpon3BoACTBO HEPA3bEMHBIX COCTUHEHUN H 00paboTKa METAJIIOB pe3aHUEM»
3. 3HOC pexylmx HHCTPYMEHTOB.
4. KayectBOo 00pab0oTaHHOM MOBEPXHOCTH.

5.4. Tembl pedepaToB:
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19.

20.
21.

22.

23.
24.

25.

26.
27.

28.

29.
30.

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

Buusiaue yriepoga v NOCTOSHHBIX IIPUMECEN Ha CBOMCTBA CTaJIH.

O6uacTu npUMeHeHus: a30THPOBAHUSI.

3HaueHNe MOBEPXHOCTHOTO HAKJIETa B MAITHHOCTPOCHUHU.

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

OO6nacTi NPUMEHEHHS AIFOMUHUEBBIX CILIABOB.

O6uacTi UCTIOIB30BAHUS KEPAMUYECKUX MAaTEPHUAIIOB.

OCHOBHBIE METO/IbI TIOJYYEHHSI 3aTOTOBOK U JIETaIeH.

. 3rotoBieHne pe3nHOBBIX JieTanel u noiypabpuKaTos.
. TexHomornyeckas cxeMa COBpEMEHHOI'O METAJULYPrU4eCcKOro pou3BO/ICTBA.

. Ilpoaykuust yepHO# U LIBETHON METaJUTypPruu.

. Marepwuaiibl 17151 IpOM3BOICTBA YYTYHA.

. [Ipsimoe BoccTaHOBIIEHHE Kere3a u3 pya (KapOoTepmusi).
. [Ipon3BOACTBO YyryHa.

. HepeHHaBHHe IIpOUECCChI ITPOMU3BOACTBA CTAJIH.
. COBpCMGHHOG COCTOSHHEC U NCPCICKTUBLI Pa3BUTUA JIUThA IIPU MPOU3BOACTBE I/I3I[eJII/II71

MallIMHOCTPOCHUS.
dusznyeckrue 0CHOBEI (1)0pMOO6paSOBaHI/I$I JIUTBIX 3arOTOBOK.
JInTeiiHple CBOMCTBA CINIABOB 1 MX BIIMAHNE HAa KAYECTBO OTJIHUBOK.

Oco0eHHOCTH U3TrOTOBJIEHMSI OTJIMBOK HENIPEPHIBHBIM JIUTHEM.
[TpuMeHeHHe >TaCTUYHBIX CPEJ] B TMCTOBON IITaMIIOBKE.

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

MexaHnYeCKUe UCTIBITAHUS METAJUIOB (3aMep TBEPIOCTH).

BricokockopocTHbIE coco0b! e(OopMUPOBaHUS, BIUSHUSA CKOPOCTH 1e(hOpMUPOBAHMS HA
MPOYHOCTHBIE U TUIACTUYECKUE CBONCTBA.

[IpumeHeHne Ja3epHOW TEXHOJOTMM B BOCCTAHOBHUTEIBHOM HalJIaBKe JeTajieu
aBTOMOOMJIECTPOCHHS.

XomnoiHas cBapKa — KakK Croco0 COeIMHEHMs IeTajei B TBEPJOM COCTOSHUU.
IIpuMeHeHne 2JIEKTPOHHO-IYYEBOM CBAapKW I COCIMHEHMS JKapONPOYHBIX CTaJIECH
OOJBIINX TOJIIKH.

OCOOEHHOCTH COEAMHEHUS 3aroTOBOK MaJIbIX TOJIIMH B MHUKPOIJIEKTPOHUKE H
npUOOPOCTPOCHHUU.

VYbpTpa3ByKoBas CBapKa I[BETHBIX METAJUIOB.

HcTopus pa3BUTHS CBapKHU U CBAPOYHOIO ITPOU3BO/ICTBA.



6. DoHA OLEHOYHBIX CPEeACTB A8 NPOBEJCHHS IPOMEXKYTOYHOH aTTecTaluu

oﬁyqamumxcﬂ Mo JAUCHMIIJINHE

6.1 IlepeyeHb KOMIIETEHUHMH W OIEHOYHbIE CPeACTBA HHIAUKATOPA JIOCTUKEHMS

KOMIIeTeHIInii
Koo [lepeuens mIaHUpPyEMBIX HanmenoBanue
Nunukatop AoCTHXEHUS
Komne- pE3yNbTaTOB O0yUYEHUS TI0 OIICHOYHOTO CPEe/ICTBA
KOMIICTCHIUH
MeHyuu JHUCHUIIINHE
3Hamb: Tect
- CTPOCHHE U CBOMCTBA OK3aMEHAIMOHHBII
MaTepHaoB, CYITHOCTb ouner
SIBJICHUM, POUCXOISAIINX B
WI-1mxcs Onpenensier Marepuaiax B YCJIOBI/DIUX.
SKCIUTyaTalliy U3JEIUM;
pecypchl, HEOOX0IUMBIE
JUTSl BHEAPEHUS ymembw:
pa3pabOTaHHBIX MEP IO - 0AOUpaTh HEOOXOMMBIN
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 CBOUCTB JACTAJICH,
s1a0emo.
- METOTUKON BEIOOpA
KOHCTPYKLUHUOHHBIX MaTepHalioB
JUIL  W3TOTOBJICHUS DJICMEHTOB
MaIlIiH ¥ MEXaHHU3MOB

6.2. HIkaanl olleHNBaHUA

IIaTudaIIBLHAS IIKAJIA OLEHUBAHUSA YCTHOI'0 3K3aMEHa

Orenka

Omucanne

OOyJaromuiicss JIEeMOHCTPUPYET ITyOOKHE 3HAHHS B CTPOEHUE U CBOMCTBA
MaTepUAJIOB, CYLIHOCTH SIBJIEHUU, IPOUCXOASAIIMX B MAaTEpUATIaX B YCIOBUIX
SKCIUTyaTalluu U3JIeIUN; YMEHHs oI0upaTh HEOOXOIUMBIN MaTepHall JIst
M3TOTOBJICHUSI JIeTallel MallliH, Ha3HAYaTh BUJl 0OpaOOTKU TS OTYUYEHUS
TpeOyeMbIX IKCIUTyaTallUOHHBIX CBOMCTB JI€TaJeH; BIAJCET METOIUKOU BHIOOpA
KOHCTPYKLHMOHHBIX MaT€pUAJIOB JJIs1 U3TOTOBJICHUS DJIEMEHTOB MAIllUH U
MEXaHM3MOB, OTBEYAET HA BCE JIOMOJHUTEIbHBIE BOIIPOCHL.

OOyuaromuiics J1€MOHCTpUPYET 3HAHHMS B CTPOEHHE M CBOMCTBA MaTepUAaloB,
CYIIHOCTH SIBJICHUW, NPOUCXOMAIIMX B MaTepHAIaX B YCJIOBHUAX OJKCIUTyaTalluH
u3qenuil; yMeHus noa0upaTh HE0OXOAUMBINA MaTepUa AJs U3TOTOBIIECHHS eTaei
MaIIlH, Ha3HauyaTh BUJ 00pabOTKH JUIs MOTYUYEeHHsI TpeOYyEeMbIX SKCILTyaTalliOHHBIX
CBOWCTB JIeTajieil; BiaJeeT MEeTOJUKOW BhIOOpa KOHCTPYKLIMOHHBIX MaTepUaloB
JUISL U3TOTOBJIEHUS 3JIEMEHTOB MAlIMH U MEXaHU3MOB, IIPH 3aTPyJAHEHUHN B OTBETE
Ha OJIMH U3 JOIOJIHUTEIIBHBIX BOIIPOCOB.

OOyJarommuiicss TeMOHCTPUPYET MMOBEPXHOCTHHIE 3HAHUS B CTPOCHHE M CBOWCTBA
MaTepHUaloB, CYIIHOCTU SIBIICHUM, MPOUCXOASAIIMX B Marepuanax B YCIOBHSIX
SKCIUTyaTalluu W3JACNNN;, JOMYyCKaeT HETOYHOCTH B MOA00pEe HEO0OXOIUMOTO
MaTepuaia Jisi u3TOTOBIICHUS AeTaleil MallluH ¥ Ha3HauUeHUe BUAa 00pabOTKH ISt




NOJy4YeHUs TpeOyeMBbIX AKCIUTyaTAal[MOHHBIX CBOWCTB JeTayei; BiajeeT He B
IOJTHOM Mepe METOAMKOW BbIOOpa KOHCTPYKIIMOHHBIX MAaTe€pHajoB  JJs
U3TOTOBJIEHMSI DJIEMEHTOB MAIlMH M  MEXaHU3MOB, OTBEYaeT Ha BCE
JOTIOJIHUTEIIbHBIE BOINPOCHI, 3aTPyJAHUTEIbHBIE OTBETHI HA JOIOJHUTEIbHBIC
BOIIPOCBI.

OO0yJarmuiicss JEMOHCTPUPYET OTCYTCTBHE 3HAHMM B CTPOCHHE W CBOWCTBA
MaTepHalioB, CYIIHOCTU SIBJICHUM, MPOUCXOASAIIMX B Marepuaiax B YCIOBHIX
SKCITyaTalluu W3JeTHi; He yMeeT MoaOupaTb HEOOXOAMMBIA MaTepHuan Uit
2 W3TOTOBJICHHS JIeTaled MAaIlluH, HE MOXET Ha3HayaTh BHUJ OOpaOOTKH s
MOJlydyeHus: TpeOyeMbIX OKCIUTyaTallMOHHBIX CBOWCTB JeTaliel; He BIaJeeT
METOJIUKOHN BBIOOpA KOHCTPYKIIMOHHBIX MATEPHAIIOB JIJIsl H3TOTOBJICHUS JIEMEHTOB
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
OCBOEHMS THCIUIJIHHBI

a) OCHOBHasI TUTEpaTypa

1. Comuues, 1O. I1. Marepuanoseaenue : yueonuk 11 By30B / FO. I1. Connues, E. U.
[Tpsixun ; mox penakuueit FO. I1. Comnnena. — 7-e uza. — Cankr-IletepOypr : XUMU3JIAT,
2020. — 783 ¢. — ISBN 078-5-93808-345-6. — TekcT : anexrponHsii // [{udpoBoit
oOpasoBatenbHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/97813.html (nara obpamenus: 30.05.2021). — Pexxum gocryma:
JUTSL aBTOPU3UP. TIOJIb30BaTENEH

2. TexHONOrHsi KOHCTPYKIIMOHHBIX MaTepUaoB : yueOHoe nocodue /id By30B / A. T
Anexcees, 0. M. bapon, M. T. Kopotkux [u ap.] ; nox penakuueit M. A. Illarepun. — Caskr-
[MerepOypr : [Momurexnuka, 2016. — 599 ¢. — ISBN 978-5-7325-1094-2. — TexkcrT :
anektpoHHbH // Ludposoit o6pazosarensublit pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/59723 . html (nara obpamenus: 30.05.2021). — Pexxum gocryma:
JUTSL aBTOPU3UP. TIOJIb30BaTENEH

0) JONOJIHUTENNbHAS IUTEpaTypa

1. KopotkoB, B. A. Cpapka crneuuanbHbBIX CTaled M CIUIAaBOB : y4eOHO-METOAMYECKOe
nocobue / B. A. KoporkoB ; mon pemakiueit E. H. CadonoB. — CapatoB : By3oBckoe
obpazoBanue, 2013. — 31 ¢. — Texkcr : anekrponnusi // LndpoBoit oOpaszoBaTenbHbI pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/20698..html (mara oOpameHus:
30.05.2021). — Pesxum gocTyma: i aBTOPHU3HP. MTOJIb30BaTENCH

2. MaiitakoB, A. JI. TexHonorus KOHCTPYKUMOHHBIX MaTEpUANOB : Ja0OPaTOPHBIH
npakTuky™m / A. JI. Maiitakos, JI. H. bepssesa, H. T. Berpoa. — Kemeposo : Kemeposckuit
TEXHOJIOTUYECKUN MHCTUTYT NMULIEBOM poMbltieHHocTH, 2009. — 160 ¢. — ISBN 978-5-89289-



566-8. — Tekcrt : anextponnslii // [ludporoit oopazoBarenbubiii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/14396..html (mara oOpamenus: 30.05.2021). — Pexum
JOCTyTa: ISl aBTOPU3UP. MOJIb30BaTeNeH

3. MarepuanoBenenue : naboparopusiii npaktukym / B. E. T'opauenko, E. I'. T'opauenko,
A. A. Abpocumona [u ap.]. — Cankrt-IletepOypr : Cankr-IlerepOyprckuii rocyapcTBEHHBIN
aApXUTEKTYypHO-cTpouTenbHbIi yHUBEepcuTeT, ObC ACB, 2016. — 112 ¢c. — ISBN 978-5-9227-
0653-7. — Texcr : anexTponnsbIit // Ludpopoii odpazoBarenbHblil pecypc IPR SMART : [caiir].
— URL: https://www.iprbookshop.ru/74335.html (mara ob6pamenusi: 30.05.2021). — Pexum
JOCTyTA: ISl aBTOPU3UP. MOJIb30BaTeNe

4. Connues, [O. II. MarepuanoBeneHue crnequalbHbIX OTpaciiel MallMHOCTPOEHHUS :
yueonoe mocodue / YO. I1. Connnes, B. lO. [Tupaitnen, C. A. Bonorxxannna. — Cankr-IletepOypr
: XUMU3AT, 2016. — 784 c. — ISBN 978-5-93808-276-2. — Tekct : 2JIeKTpOHHBIN //
[udposoit  obpazomatenwpHBIi  pecypc IPR SMART :  [caiir]. —  URL:
https://www.iprbookshop.ru/49796.html (nara o6pamenus: 30.05.2021). — Pesxxum gocrymna: s
aBTOPU3HP. MOJIb30BATENEH

5. . Connues, 1O. I1. TexHonorus KOHCTPYKUMOHHBIX MaTEPUANIOB : YIEOHHK JUIsI BY30B /
1O. I1. Connues, b. C. Epmakos, B. O. [Tupaiinen ; nox pegakuueii 0. I1. ConnneBa. — 5-¢
u3n. — Cankr-TlerepOypr : XUMU3JIAT, 2020. — 504 c. — ISBN 078-5-93808-347-0. —
Texcr : anexTponnslii // LHudposoii obpazoBatenbhblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/97817.html (nara obpamenus: 30.05.2021). — Pexxum nocrymna:
IUTSL aBTOPU3UP. TIOJIb30BaTENEH

8. [lepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH ""UHTepHeT"

1. baser 'OCTorB @enepanbHOro areHTCTBa IO TEXHHUYECKOMY pETYJIHPOBAHUIO U
METPOJIOTHH WWW.protect.gost.ru, www.gosthelp.ru;

2. Hayunas snektponnast Oubnuorexka www.elibrary.ru;

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

4. DnexkrponHo-6udnnoreunas cuctema «[IPR-books» www.iprbookshop.ru;

9. MeToguyeckue yKasaHus AJIsi 00y4ar0IuXcs 110 OCBOCHUIO M CIUILTHHbI
1. Ilepdunos, M. E. MarepuanoBefieHle U TEXHOJIOTHUSI KOHCTPYKIIMOHHBIX MaTEPHUAJIOB :

kypc aekuuii / M. E. Ileppunos ; cocraBurenn M. E. IlepdmioB. — HoBocubupck :
HoBocubupckuii rocynapcTBeHHBIN arpapHbiii yauBepcuretT, 2012. — 283 ¢. — Tekcer :
anektpoHHblt // Ludposoit obpazoBatenbHblii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/64731.html (nara oopamenus: 30.05.2021). — Pexxum noctyma: mist
aBTOPU3HP. NOJIb30BATENEN

2. bereba, H. B. TexHonorus KOHCTPYKIMOHHBIX MAaT€pHaJOB : METOJUYECKHE
pexomennainuu / H. B. bere6a. — MockBa : MockoBckasi rocyJJapCTBEHHasl aKaJeMHsl BOJHOTO
tpancnopta, 2011. — 64 ¢. — TexcT : anexTponHsIii // Llndpooit o6pazosarenbHblil pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/46339.html (nara oOpareHus:
30.05.2021). — Pesxum ocTyma: it aBTOPU3KP. MMOJIb30BaTENCH

10. [lepeyenb HH(POPMAIIMOHHBIX TEXHOJIOT M

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. MarepuajibHO-TeXHHYECKOe OOecredyeHue TN CIUTIIUHbI

JAnst  yreHus JeKuuMd 10O  AMCHMIUIMHE —«MarepuanoBeeHue M TEXHOJOTHS
KOHCTPYKITMOHHBIX MaTEPHAJIOB» HCIIOIB3YETCS ayIUTOPHS, OCHAIICHHAs MYJIbTHUMEIUWHBIM
obopynoBanueM. JlabopaTopHble 3aHATHS MO AUCHUILTHHE «MarepranoBeIeHHe U TeXHOJIOTHUS
KOHCTPYKITMOHHBIX MaTEPHUAIIOBY» MMPOBOIUTCS B CIICIIUATBHBIX Ay TUTOPUSIX, B KOTOPBIX UMEIOTCS:


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

- IUTaKaThl 10 MAaTEPHUATIOBEICHUIO U 00pab0OTKEe METaJIIOB;
- tBepaomep MET-VY [1;

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

- MeTajutorpadudeckunii Mukpockon Anstamu MET 1M;
- TBepaomep TM - 2M;

- tBepaomep TK - 2M;

- TOKapHO - BUHTOpe3HbI ctaHok CK 625 JI;

- CBEpIIMJIBHBIN cTaHOK Mozenu 2b 125;

- yHUBepcaabHbIN 070K mutanus Sunkko PS-152+;

- TUTEIIbHBIC IUTIIIBL;

- 00pa31bl MaTepUAIIOB;

- BBICOKOTEMIIEpaTypHbIE TUTIIN;

- cren «[lapo- 1 TenIOn30MAIMOHHBIE MATEPUATIBD.

12. OcobGeHHOCTH OCBOEHHS TUCHUILIUHBI JAJI5l HHBAJMIOB U JIMI[ C OTPAHHYEHHbIMH
BO3MOKHOCTSIMH 310POBbSI

OOyuenue oOy4amOImUXCSs C OTPAaHUYCHHBIMH  BO3MOXKHOCTSIMH  37I0POBbS  IIPH
HEOOXOJMMOCTH OCYIIECTBIISIETCS HAa OCHOBE aJanTHPOBAaHHOW palouell mporpammbl C
UCIIOJIb30BAHUEM  CICIMAIBHBIX METOJOB OOYYCHHSI M JTUAAKTUYCCKHX MaTepHAJIOB,
COCTaBIICHHBIX C YYETOM OCOOEHHOCTEeW TNCHUXO(PU3UUECKOTO pPa3BUTUSA, HHIWBUIYATBHBIX
BO3MOKHOCTEH M COCTOSIHUS 3I0POBBS TAKKX 00ydaromuxcs (00ydaromerocs).
B nenax ocBoenust yueOHOU MporpaMMbl IUCHUTIIIMHBI HHBAJMAAMHE U JIMIAMH C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBbsI 00€CTICUNBACTCS

* JUId WUHBANUAOB U JIUI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3[0POBBSI IO 3PEHUIO:
pa3MenIeHue B JOCTYIHBIX JUISI OOYYarOIIUXCS, SBIISIOMIUXCS CICTIBIMU FIIA CJIA0OBHISIIIUMH,
MeCTax U B aJalTUPOBAaHHON (hopMe CTIpaBOUHOM HH(OPMALIMK O PACTIUCAHUU YUSOHBIX 3aHITUM;
NPUCYTCTBUE aCCHUCTEHTa,  OKa3bIBAIOUIETO 00ydYaromieMycs HE0OX0AUMYIO MIOMOIIIB;
BBIIYCK aJIbTEPHATUBHBIX ()OPMATOB METOAMYECKUX MaTepualioB (KpymHbIM mpudT win
aynuodailiibl), HCIONb30BaHWe BepcuH caiita s cmabopuasmux OBC IPR BOOKS wu
crieranbHOro MoouabHoro npuinokerus IPR BOOKS WV-Reader (mporpamMMbl HEBU3YalIbHOTO
JIocTyna K WHQOpMAIUK, IMpeIHA3HAYSHHOW JUIT MOOWMIIBHBIX YCTPOWCTB, padOTaromUuX Ha
oneparmonHoil cucreme Android u 10S, koTopas He TpeOyeT chnenuasbHO OOYYEHHOTO
accucrtenTa, T.K. jmoad ¢ OB3 mo 3peHnto paboTarOT CO CBOMM YCTPOWCTBOM HPHUBBIYHBIM
CrocoO0M, UCTONB3Ys CHElHalbHBIE MTATHBIE MPOTPaMMBbI ISl HE3PSAUUX JIIOJAEH, C KOTOPBIMU
IPR BOOKS WV-Reader nmeeT MoHy0 COBMECTHMOCTS );

* JUId WHBATUAOB W JIMIl C OTPAHWYCHHBIMH BO3MOXHOCTSMHU 3JI0POBBS 10 CIyXY:
Ha/JIeXKAIIMMHU 3BYKOBBIMH CPEACTBAMH BOCIIPOU3BeIeHNE HHPOPMAIINK;

* Ui WHBAIUAOB W JHMI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbS, HMECIOIINX
HApyIICHUs] OMOPHO-JBUTATEIHLHOTO ammapaTa: BO3MOXHOCTh OECHpensTCTBEHHOTO OCTyma
00yJarImuXxcsi B y4eOHbBIE MOMEIIEHHUS, TyaJIeTHbIC KOMHATHI U JIPyTUe IMOMEIIeHus Kadeaphl, a
Tak)Ke MpeObIBaHUE B YKA3aHHBIX  TMOMEIIEHUSIX.

OO6pa3oBaHre 00y4YaIOIMINXCS C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3]I0POBbSI MOKET OBITh
OpPTaHU30BaHO KaK COBMECTHO C JAPYTUMHU OOyUYaIOIIUMUCS, TaK U B OTAEIBHBIX TPYIaX UIU B
OTJICTBHBIX OPTraHU3aIUIX.



[Tpunoxenue 1
MWUHHCTEPCTBO CENBCKOTO X03s1iicTBAa Pocculickon denepanuu
®I'BOY BO T'ocynapcTBeHHbIN arpapHblil yHuBepcuTeT CeBepHOro 3aypaibs
NHXeHepHO-TEXHOJOTHYECKU UHCTUTYT

Kadenpa Texuuueckue cuctemsl B AIIK

OOH/I OHEHOYHbLIX CPEACTB

10 y4eOHOW TUCIMIUTHHE MaTepraloBEICHHE U TEXHOJIOTHUS KOHCTPYKIIMOHHBIX
MaTepHaioB

IU1s1 HaripaBiieHust noaAroToBku 35.03.06 ArpouHskeHepust
npodunb TexHUYecKrue CUCTEMbI B arpoOHU3Hece

npoduiib TexHUYEeCKUil CepBUC B arpONPOMBIIINIEHHOM KOMILJIEKCE

VYpoBeHb BhICIIEr0 00pa3oBaHus — OakagaBpraT

Pa3zpaboTunku:
noteHT kadenpsl Texauueckux cucrem B AIIK, kann. texn. nayk B.1O. [laynbc
accucteHT Kadenpsl Texuudeckux cuctem B AIIK, M.A. T"aiiBopon

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

VTBepKIeHO Ha 3acelaHuU Kadeapbl
npoTokoi Ne2 ot «21» oxTsi6pst 2020r.

o

3aseyrommii kapenpoit < 7 H.H. Ycrnnos

Tromens, 2020



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 /151 TPOMEKYTOYHOM aTTecTAlluu
(B popme yCcTHOTO 3K3aMeHA)

IIK-1 Cnoco0eH ocymiecTBIsATh COOpP HMCXOAHBIX MaTEpHUaoB, HEOOXOAUMBIX IS
pa3pabOTKM TUIAHOB MEXaHM3alMd (AaBTOMATU3allMM) TPOU3BOJICTBEHHBIX MPOLECCOB U
AKCIUTYaTallMu CEJIbCKOXO03MCTBEHHOW TEXHUKHU

N-1nk-1 Onpenenser pecypchl, HEOOXOIUMBIC Ui BHEAPEHUS pa3pabOTaHHBIX MEp IO
MOBBIICHUIO YPPEKTUBHOCTH IKCILTyaTallid KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB
3HaTh:

- CTPOCHHE U CBOICTBa MAaTE€pUANIOB, CYIIHOCTb SIBICHUN, MPOUCXOSAIIMX B MaTepuaiax B
YCIIOBUSX SKCILTyaTalluu U3IEINN;

1. Teopernueckne U TEXHOJIOTMYECKUE OCHOBBI TPOU3BOACTBA MATEPHUAIIOB.

2. Marepuansl, IpUMEHsIeMbIE B MAITMHOCTPOECHUHU U TPUOOPOCTPOCHUH.

3. MapxkupoBka crajieil u 001acTb IPUMEHEHHUSL.

4. Kpucramnmueckue pemerky MeTalIoB.

5. CBolicTBa METAILIOB.

6. CTpyKTypHBIE COCTaBISIOLIUE JKEIE30YIJIEPOIUCTHIX CIJIABOB.

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. Matepuansl 1151 U3rOTOBIEHU 3aKIE€NOK. M3roToBnenue nomypabpukaToB U AeTaiei us
KOMIIO3ULIMOHHBIX MaTEPHUAJIOB.

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

17. Bo3MoHbIE pa3pylIeHHs 3aKIENOYHOTO IBA.

18. CBapouHO€e POU3BO/ICTBO.

19. Nzrorosnenne monypaObpukaToB W W3ACIUNA U3 OSBTEKTHYECKUX KOMIIO3UIIMOHHBIX
MaTepHaIOB.

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 MallliMH, Ha3HadaTh BH
00paboTKH JJIs OTyYeHUs! TpeOyeMbIX IKCILTyaTallMOHHBIX CBOMCTB JI€TaNICH;

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 JeTaleH yIbTPa3ByKOBBIM METOI0OM.
32. Bubpoayropas HamiaBka

33. MexaHu3upoBaHHas HalaBKa JeTaineil noa ¢iarocom.

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

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 UHCTpyMEHTA.

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 metasia.

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 KOHCTPYKIIMU CBEpJIa 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 00pa30BaHus
«I"ocynapcTBeHHBIN arpapHblii yHHBEpCUTET CeBEPHOTo 3aypaibsi»
NH)XeHepHO-TEXHOJOTNYECKUI UHCTUTYT
Kadenpa Texanueckue cuctemsl B ATIK
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IIpouenypa oneHnBaHus IK3aMeHAa
OK3aMeH MpeArnoaraeT Bblayy CIHMCKa BOIPOCOB, BHIHOCUMBIX Ha 9K3aMeH, 3apaHee (B caMOM
Hayaje oOyueHus WIM B KOHIlE OOyuyeHHs Iepe] ceccuell). Bkitouaer 1gBa TEOPETHUECKHUX
BOIIPOCA M OAMH NPaKTHYECKUM. /11 MOArOTOBKM K OTBETY Ha BOINPOCHI U 3aJaHUs, KOTOPBII
CTYJEHT BBITACKHUBAET CIIy4aliHbIM 00pa30M, OTBOJIUTCS BpeMs B Iipenenax 45 MUHYT.

Kpurtepun ouenku

OrneHka «OTIMYHO» BBICTABIISETCS O0yyarolleMycs, €Clii OH JIEMOHCTpPHUpYET IiyOokue
3HaHUA B CTPOEHUE U CBOWCTBA MAaTE€PUAJIOB, CYIIHOCTH SIBJICHUM, IPOUCXOJAUIMX B MaTepuaiax
B YCIOBHUSX OSKCIUTyaTalluM U3JeNuil; yMeHus noa0upaTh HEOOXOAMMBIH Marepuan s
W3TOTOBJICHUS JETajeil MallMH, Ha3HayaTh BHUJA OOpaOOTKM JUIsl NOJy4YyeHHUs TpeOyembIX
9KCIUTyaTallMOHHBIX CBOMCTB JeTajiell; BIIaJeeT  METOAMKON BbIOOpa KOHCTPYKIMOHHBIX
MaTepUalOB JUIsl M3TOTOBJIEHUS JJIEMEHTOB MAallMH M MEXaHM3MOB, OTBEYaeT Ha BCE
JIOTIOJIHUTEIIbHBIE BOIIPOCHI

OneHka «XOpOILIO» BBICTABISETCA OOYYaroEMyCsl, €CIM OH JEMOHCTPUPYET 3HaHUS B
CTPOCHHE M CBOMCTBA MATEpUAIIOB, CYIIHOCTH SBJIICHUH, IPOUCXOAAIIMX B MaTepualax B
YCIIOBUSX OKCIUTyaTalluM W3JENUM;  yMEHHs NoJ0MpaTh HEOOXOAMMBIM MaTepuan ais
U3TOTOBJICHUS JleTajlell MallluH, Ha3HayaTh BHJ 0OpaOOTKH [ TOJy4deHUs TpeOyeMbIX
AKCIUTYyaTallMOHHBIX CBOMCTB JeTaliell; BiaJeeT  METOJUKON BBIOOpAa KOHCTPYKIIMOHHBIX
MaTepHaIoB Ul U3TOTOBJICHUS JJIEMEHTOB MAIlIMH U MEXaHU3MOB, IIPH 3aTPyAHCHUH B OTBETE Ha
OJIVH M3 JOIOJIHUTENIBHBIX BOIIPOCOB

OreHka «yAOBJIETBOPUTENHLHO» BBICTABISIETCS 00YYaIOLIEMYyCsl, €ClId OH JE€MOHCTPUPYET
IIOBEPXHOCTHBIE 3HAHMS B CTPOEHHWE M CBOMCTBA MAaTepUajoB, CYIIHOCTH SBJICHM,
MPOUCXOAAIIMX B Marepuanax B YCJIOBMAX DKCIUIyaTallMM U3JEIUM; JOIyCKaeT HETOYHOCTHU B
nonbope HeoOXOIMMOro MaTepuana JJis U3TOTOBJIEHUS JeTajleldl MallMH W Ha3Hau€HUe BUJA
00paboTKM AJIs MOTy4eHUs! TpeOyeMbIX SKCIUTyaTallMOHHBIX CBOMCTB jeTanei; BiajeeT HE B
MOJIHOM Mepe METOAUKON BbIOOPA KOHCTPYKIIMOHHBIX MaTEPHAIOB /71l U3TOTOBJICHUS SJIEMEHTOB
MallliH ¥ MEXaHU3MOB, OTBEUAET HAa BCE JOIOJHUTEIBHBIE BOIPOCHL, 3aTPyAHUTEIIBHBIE OTBETHI
Ha JOTIOJIHUTEIBHBIE BOIIPOCHI.

OrneHka «HEYJIOBJIETBOPUTEIBHO» CTAaBUTCS OOyyaroleMycs, €ClIM OH JIEeMOHCTPUpPYET
OTCYTCTBHE 3HAHHUI B CTPOEHHE M CBOMCTBA MaTEPHAIIOB, CYIIHOCTH SIBICHUMN, IPOUCXOJALIUX B
MaTepHaliax B YCIOBHUSAX IKCIUTyaTalluu U3/IeIUNA; HE yMeeT MoaA0UpaTh HEOOXOAMMBbII MaTepua
JUISL U3TOTOBJICHUS JleTajlled MalllH, He MOXET Ha3HayaTbh BHUJA OOpaOOTKH AJisi IMOJy4eHUs
TpeOyeMBIX JKCIUTyaTallHOHHBIX CBOWCTB JeTajel; He BIajeeT METOAMKON BbIOOpa
KOHCTPYKIMOHHBIX MaT€pPHAJIOB JIUIsl U3TOTOBJICHHS JIEMEHTOB MAlllMH U MEXAHU3MOB.



2. TecroBble 3aJaHUA ISl IPOMEKYTOYHOM aTTECTAIMHU
(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 MapkupoBKe cTajieii 0003HaYaeT JICTUPYIOIINI 2JIEMEHT:
Bonpoc 2. Byksa 111 B Hayane MapKu cTaiu yKa3bIBaeT:

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

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

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

Bompoc 7. bykBa B B MapkupoBKe cTajieii 0003Ha4aeT JETHPYIOMHUMA dJIEMEHT:
Bormpoc 8. AGpa3uBHbIi MaTepuai:

Bomnpoc 9. MeraninokepaMrU4ecKuil TBEPbIN CIIaB Jjisl MHCTPYMEHTA:

Bompoc 10. CrnaB xenes3a ¢ yriaepoJoM ¢ coaep:kaHueM nocieasero 1o 2,14 %

YMeTh: MoaoMpaTh HEOOXOIUMBIN MaTepHall JJIsI H3TOTOBJICHUS JETaICH MAaIllvH,
Ha3Ha4yaTh BUJ 00pabOTKHU AJIs MOMydeHus: TpeOyeMbIX HKCILUTyaTallMOHHBIX CBOICTB JIeTalei;

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

Bormpoc 12. Ctanb 9X® ucrnonb3yercs A1 U3TOTOBICHUS:

Bompoc 13. Ctans 9XC ucnoinb3yercs ais U3rOTOBJICHHUS:

Bormpoc 14. Buas ¢ppe3

Bonpoc 15. Pabounii ”HCTpyMEHT MPHU MPOKATKE

Bompoc 16. LIBeT okpacku KucmopoaHoro Oamiona

Bomnpoc 17. IIpucnocobnenue s cMelnBaHus B TpeOyeMol IPONOpIUU KUCIOPOa U
aleTuiIcHa

Bomnpoc 18. IIpucnocobnenue s MOHUKEHUS 1aBJICHHs ra3a, HOCTyNaroIIero u3 0amioHa
Bormpoc 19. Pabouunii HHCTpYMEHT NpU IPECCOBAaHUUI

Bomnpoc 20. Busbl Hepa3bEMHBIX COCTMHEHUMA

Baanerb: MeToauKoil BbIOOpa KOHCTPYKLIMOHHBIX MaTepHalioB JUIsl H3TOTOBJICHHS
AJIEMEHTOB MAIlIMH U MEXaHU3MOB
Bormpoc 21. By npokaTku MeTasuia Ha pUCyHKe
Bormpoc 22. TTo3unust 1 Ha cxeme JyroBoii 3IeKTpOCBapKH
Bormpoc 23. To3unus 1 B pexy1eil yacTu cBepia Ha pUCYHKE
Bormpoc 24. ITo3unus I B KOHCTpYyKIIUU cBepiia Ha PUCYHKE
Bomnpoc 25. K 06paboTke MeTaioB 1aBI€HUEM OTHOCAT
Bompoc 26. JledekTbl cBapHBIX COETUHEHUN
Bomnpoc 27. 3akoHueHHas: 4acTh TEXHOJIOIMUYECKOTO MPOIecca, BHITOIHEMas Ha OHOM pabodyeM
MECTE U OXBATHIBAIOLIAs BCE I1OCJIEI0BATEIbHBIE, HA3bIBAETCS
Bompoc 28. Metonbl hopMooOpazoBaHusi TOBEPXHOCTEN
Bompoc 29. ITnactudeckoe moBepxHOCTHOE AehOPMHUPOBAHNE
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 TPOXOAWUT TECTHpPOBaHME Ha oOpa3zoBaresnbHON Tardgopme mMmoodle
cocrosimue u3 30 BOmpOCOB, B3ATHIX CIy4yallHBIM o0Opa3amM H3 0OaHKa BOIPOCOB Kypca,



OrPaHUYEHHOTO MO BpeMeHW 45 MuHYT. Ha BBINMOJSHEHUsI TecTa JaeTcs oAHa MomnbiTka. JlaTta u
BpEMsI 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 pesyiabtat 6onee 71% , Ho menee 85%

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

OreHKa «HEYIOBICTBOPUTEILHO» BBICTABISCTCS 00ydYaomEeMycsi, €CIIU M0 pe3yJibTaTam
TECTUPOBAHUSA MOTy4YeH pe3ysibTat MeHee 50%.

3. Bonipocsl 1151 co0eceJ0OBAaHUSA K TeMaM JIJI CAMOCTOSITEJILHOTO U3y4YeHU st

Pa3jnen 1 MarepuanoBeneHue
1. Kpucrannuyeckue pemeTku MeTalioB.
. PeasibHOE CcTpOEHME METAILIOB.
. ®a3oBbIe MPEBpaIICHUS B CIIJIaBaXx.
. CTpoeHue CIl1aBoB.
. lmarpaMMbl COCTOSIHHSI CILTABOB.
. CBoiicTBa METAIIOB.
. [ToBepxHOCTHAsI 3aKaJiKa CTaJIH.
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. CnenmasabHbIe CTANM U CIUIABBI.

9. [Tonumepsl, TIIACTMACCHI.

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

Pazgen 2 [Ipou3BoCTBO HEpa3bEeMHBIX COEAMHEHUI U 00pabOTKa METANIOB pe3aHHeM

12. ®U3NKO-XUMHUYECKHE OCHOBBI MOJTYUYEHHS CBAPOYHOIO COSTUHEHMUSI.

13. ITaiika MaTepHaoB.

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

15. Knaccudukanus cnoco6oB naitku

16. U3roToBnenue moaypadpuKaToB U JeTaleH.

17. TeroBble ABIEHUA.

18. M3HOC pexyIMX HHCTPYMEHTOB.

19. KauectBo 06pab0OTaHHON TOBEPXHOCTH.

IIpouenypa oueHnBaHusi codece10BaAHUA

Hcnonb3yercst (QpOHTANbHBIM ONpOC, KOTOPBIM MpeanoyiaraeT paboTy IperojaaBaTelis
OJIHOBPEMEHHO CO BCEW ayAUTOpHEN, U TPOBOAUTHCS B BUAe Oeceansl o Bomnpocam. [Ipu or6ope
BOIIPOCOB U TOCTAHOBKE YUMTBHIBAETCS CIEAyIolIee: 3agaeTcs He Oosiee TPEX, OTHOCIIIUXCSA K
npoBepsieMoil TeMe. B koHIle onpoca mpernoaaBarenb JaeT 3aKII0YUTEIbHbIE KOMMEHTapUU 110
Ka4yeCcTBY OTBETOB BceX oOydarouuxcsi. OTBETHI JAlOTCS WU MO MPUHIMITY KPYTa, 1€ KaskKIbIi
CIIETyIOIIMI OTBEYaeT Ha MOCTABJICHHBIHN MeJaroroM BOMPOC, WIH M0 JKETaHUI0 00yYaroIuXcs.
Crnenyer coOmo1aTh TMHAMUKY OTBETOB: HE 3aTATHUBATH May3bl MKy OTBETaAMU 00yYaroIuXcs,
ecnu TpedyeTrcs 3a/1aTh HABOJAIIMKM BOMPOC, TO CIEAyeT MOMPOCHTh OTBETUTh HA 3aJaHHBIN
BOIPOC JAPYTOro 00y4yaromerocsi Ui MOnpOCUTh JIOTIOJHUTh OTBEYAIOIIETO.



Kpurtepun onenkn

Onenka «3auTeHo» - JjaH IOJHBIN, pa3BEPHYTHII OTBET HA NOCTABJIEHHBIN BOIPOC, IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHHUN 00 00BEKTE, TOKA3aTEIHHO PACKPHITHl OCHOBHBIC TIOJIOKEHUS
TEMbI, B OTBETE MPOCICKHUBACTCSI YETKAas CTPYKTypa, JIOTMYECKas MOCIEI0BATENbHOCTD,
OTpaXKarollass CYIIHOCTh PACKpbIBAEMbIX TMOHATUN, Teopui, sABjieHUM. OTBET U3JI0XKEH
JUTEPATYpPHBIM SI3bIKOM C HCHOJIb30BAaHUEM TEPMUHOB. MoOryT OBITH JOMYIIEHBl HEIOYETHI B
oTpezieNIieHUH TIOHATUH, UCTIPaBJICHHbIE 0aKaJIaBPOM CaMOCTOSITENILHO B MPOIECCE 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 OCO3HAET CBsI3b IOHSTHH, TEOPUH,
SBIICHUSL C JPYrMMH OOBEKTaMU IUCHUIUIMHBL OTCYTCTBYIOT BBIBOJBI, KOHKPETH3AIMS U
JI0KA3aTeJIbHOCTh U3J10°KEHUA. Peub HerpamoTHas. J[ONOJHUTENIbHBIE U YTOUYHSIOIINUE BOIPOCHI
mpernoaaBareliss He MPHUBOJAT K KOPPEKIMH OTBeTa OakaliaBpa HE TOJBKO Ha TOCTaBICHHBIN
BOITPOC, HO U Ha JIPyTHUE€ BOIPOCHI JUCLUIIIINHBI.

4 TeMbl HHAMBUAYAJIbHBIX 32IaHUI

NuauBuayaibHbIEe TBOPYECKHE 321aHUA (IIPOEKTHI):
1. Ilpesentanus Ha remy «lcTropuueckuii acnekT pa3BUTUS MaTepUATIOBEICHUS U
TEXHOJIOTMU MAaTEPUAIIOBY.
IIpe3entanus Ha Temy «lIpupoaHbIe HCTOYHUKH MAaTEPUATIOB).
ITpesenTauus Ha Temy «BiusiHME yriaepoaa U NOCTOSIHHBIX IIPUMECE 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».
[TpesenTauus Ha Temy «O0IaCTH IPUMEHEHHSI ATTFOMUHUEBBIX CILUIABOBY.
[Tpe3zenTanus Ha TeMy «O01aCTH UCIIOJIB30BaHUS KEPAMUYECKUX MATEPUATIOBY.
[TpesenTanust Ha TeMy «OCHOBHbIE METO/IbI MIOJTYUYEHHS 3aTOTOBOK U JI€TalIei).
10 Buneoponnk Ha Temy «’KaponpouHble cIiiaBbD».
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Kputepun onenkn:

OHGHKa «3a4YTCHO» BBICTABJIACTCS O6yanOHICMyC$I, €CJIM OH YCIICIIHO BBIIMMOJHUII XOTA OBl
OJIHO MH/IMBUyaJIbHOE 33aJaHHe (TIPOEKT);

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

5 KommuiekT 3agaHmii VIA KOHTPOJILHOM PadoTHhI 10 32049HOI (popme 00yueHust
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 Metayios. [IpuBennre cxeMaTuYHO OCHOBHBIE TUIIBI
KPUCTAJUIMYECKUX PEUIETOK, BCTPEUAIOIINXCS Y METAIUIOB, M YKaXKUTE, KAKUMH ITapaMeTpaMu
OHU XapaKTEepU3yIOTCS.

2 HecoBepIieHCTBA CTPOEHUS PeabHBIX KPUCTAIUIOB METAJIOB (BaKaHCHUU, AUCIOKAIUH) U
MX BIVSHHE HA MEXaHUYCSCKHE M TEXHOJIOTHYSCKHE CBOMCTBA METAJIJIOB.

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

4 SIBneHus MpOUCXOSIINE TP XOJIOAHOM MIIACTHYECKOH Ae(opManu MEeTaioB U
CIUTAaBOB U UX BIUSHUE HA CBOMCTBA. CyITHOCTH Je(OPMAITMOHHOTO YIIPOYHEHUS METAIIIIOB.

5 [Iporieccrl MporcXoasIIKe MPH XOJIOAHOM MIIACTUYECKON AeopMaliui.

6 Poitb quciokanuii mpu miacTU4eckon AeopMaliy B KpUCTaIaX METaJIOB.

7 Ipoueccsl mpoucxosiue npu ropsiyeit miuactuueckoit nepopmanuu. Kak npu atom
M3MEHSIOTCSI CBOMCTBA METAJUIA U 33 CYET YEro?

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

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

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 CIjIaBoB, 00pa3yoUX TBEPAbIE PaCTBOPHI.

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

13 W3noxuTe ycaoBHsl MOTYYSHHUS] METTKO3EPHUCTON U KPYITHO3EPHUCTOU CTPYKTYPhI
IPU KPUCTAIIIN3ALUU METAJUIOB.

14 Ouznyeckue, XUMMHUYECKHE, MEXaHHMYeCKHE U TEeXHOJIOTHYECKUE CBOWCTBA
METAJIOB. METOIbl U3BMEHEHUS STUX CBOMCTB.

15 Onpenenenre MEXaHUYECKOM MPOYHOCTH METAIJIOB UCTILITAHUEM Ha PACTSXKEHUE.

16 Kpatko onummre qBa HanboJiee pacpoOCTPAHEHHBIX CII0C00a OTpeIeIICHUS
TBEPJOCTH MAaTEpUaJIOB.

17 Kpatko nosicHuTe METOABI NCCIEAOBAHUS CTPOEHHUS CILIABOB.

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

MOSICHUTE CYIIHOCTh aUIOTPONUYECKHX (MOJIUMOP(HBIX) IPEBpaIICHUN METAIIJIOB U UX
HCIIOJIb30BaHUE.

19 N3o00pa3ute quarpamMmy COCTOSIHUS CIIIIAaBOB CUCTEMBI JKEJI€30-1IEMEHTHUT U
IPOBEINTE aHAIN3 €€ TI0 OCHOBHBIM TOYKaM, JTUHUAM, obnacTsM. Jlaiite onpeaeneHus
OCHOBHBIM CTPYKTYPHBIM COCTaBJISIOLUM 3TOH AHarpaMMbl.

20 N300pa3ute AuarpaMmy COCTOSIHUS CIIJIAaBOB CUCTEMBI XKeJIe30-1IEMEHTHUT,
YKaXXUTe Ha Hell CTPYKTYpHbIE cocTaBistonue. [IpoBennre ee aHaian3 0 OCHOBHBIM TOYKaM.

21 N300pa3ute AuarpaMmy COCTOSIHUS CIIJIAaBOB CUCTEMBI XKeJIe30-1IeMEHTHUT,
YKaXXHUTe Ha Hell CTPYKTYpHbIe cocTaBistouye. [Iposennre ee aHaan3 10 OCHOBHBIM JINHUSM.

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

23 OnumMre BAUSHUE YIIIEpoa U MOCTOSHHBIX IpUMecel Ha MEXaHNYeCKHe U
TEXHOJIOTMYECKHE CBOICTBA CTaJIH.

24 [IpuBenuTe M MOSICHUTE KIACCU(UKAITUIO U MAPKUPOBKY YTIIEPOIUCTOM
KOHCTPYKLUMOHHOM cTanu. [Ipumeps! npuMeHeHus.

25 [TpuBenuTe U NOACHUTE KiIaccu(UKAIINIO U MAPKUPOBKY YIJIEPOIUCTON
MHCTPYMEHTAJIBHOU cTanu. [Ipumeprl mpuMeHeHUs.



26 Uyrynsl. OTauyue 1o CTpyKType U cBoricTBaM. [IpuBeaure MapKupoBKY U
HpUMEpPEI IPUMEHEHUS.

27 BrusiHue erupyomux 2IeMeHTOB (HUKENb, XPOM, BOJIb(hpaM, BaHAIUH, KOOAJIBT,
KpEMHUI, MapraHel) Ha CBOMCTBA CTAJH (TI0JI0KEHNE KPUTUYECKUX TOUEK U IPOKATMBAEMOCTB ).

28 Knaccugukanus nerupoanHoit cranu. [lpumepsl npuMeHeHus..

29 ITosicHuTEe MapKUPOBKY JIETUPOBAHHOM KOHCTPYKLUMOHHOU cTanu. IIpumepsl
PUMEHEHHUS.

30 Koppo3nonHocTolikue, HeMarHuTHble cTanu. [Ipumepsl nX npuMeHeHusl.

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

32 [TpuBeayTE COBPEMEHHYIO KJIACCH(HUKAIIMIO BUJIOB TEPMUIECKON 00pabOTKH.
[TosicHuTe Ha3HAUYEHUE KaKI0ro BU1a 00paboTKU.

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

34 TexHOonorus NpoBeACHUS ITOJIHON U U30TEPMUYECKOH 3aKaJIKU JACTANICH,

W3TOTOBJICHHBIX M3 cTaau. Kakas mojydyaercs CTpyKTypa B MEXaHHUSCKHE CBOMCTBA IOCIIe
KaXKI0T0 BUIA 3aKaJIKN?

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

36 TeopeTnueckne OCHOBBI OTIIyCKa, €0 Pa3HOBUIHOCTH, HA3HAYCHHE, BIUSHUE HA
CTPYKTYpPY U MEXaHMYECKHE CBOMCTBA 3aKaJIC€HHON CTaJIH.

37 ITpouecc a3oTupoBaHMsI CTANIH, [TOJIy4aeMble CBOMCTBA, IPUMEHEHHUE.

38 [Iporiecc HUTPOLIEMEHTAIIUH CTAJIH, TTOJTy4aeMble CBOWCTBA, IPUMEHEHHE

39 ITpouecc nemMeHTanuu CTaau, Nojay4acMble CBOMCTBA, IPUMEHEHHUE.

40 KpaTko nosicHute Ha3Hau€HuUeE, CYIIHOCTh TEXHOJIOTUH, IIOJy4aeMble CBOICTBA U
IIPUMEHEHNE IOBEPXHOCTHOM 3aKaJIKU JETaJIeH.

41 IIpuMeHeHne na3epHOro HarpeBa Mpy NOBEPXHOCTHOM 3aKaJIKE CTaJIEH.

42 OnumuTe BAMSIHUE PAJHALlMOHHOrO OOIyYEeHUs Ha CBOMCTBA CTAJIM.

43 [TosicHuTe, KaK BIMSIOT HA YAEIbHOE YJIEKTPUYECKOE COIPOTUBICHUE METAIUIOB
YHUCTOTA METallja, IUIacTuIecKas aedopmaliys, Temreparypa.

44 [TpoBoAHMKOBBIE MaTEpUabl BEICOKON MPOBOJIUMOCTH LIMPOKO UCIIONIb3yEMbIE B
AIIEKTPOTEXHUKE.

45 SIBieHue CBEPXIIPOBOJUMOCTHU U MEPCHIEKTUBBI €70 IPUMEHEHHUS.

46 CBoiicTBa CBEpXMPOBOAAIIMX MAaTEpHATIOB, UX MapKUPOBKa, 00J1acTh
IPUMEHEHHUS.

47 ITpoBOAHMKOBBIE MaTEPUAIIBI U CILIABBI C MAJIBIM YIEIbHBIM JJIEKTPUYECKUM
COINPOTHUBIIEHUEM, NPEABIBIIIEMbIE K HUM TpeOOBaHUS. YKaXXUTE UX UCIIOJIb30BAHKE B
AIIEKTPOTEXHUKE.

48 Menp u ee cBoicTBa. [IpuBeuTe npuMepsl TPUMEHEHUS.

49 CsolicTBa menu. IlpumMepsl ee NpUMEHEHHs B dJIEKTPOTEXHUYECKOU
MPOMBIIIIIEHHOCTH.

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

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

52 CnnaBbl Ha OCHOBE Meu: OpoH3bI. VX kimaccu@ukanus 1 npuMeHeHHe X B
KaueCTBE POBOJHUKOBOIO MaTepHuaa.

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

54 Knaccudukanus u mapkupoBka AeOpMUPYEMBIX aTFOMUHUEBBIX CILUIABOB,
IPUBENNTE IPUMEPBI IPUMEHEHUS.

55 [TpyMeHeHre aTIOMIUHUEBBIX U CTATICaTIOMUHUEBBIX TPOBOOB IS BO3IYIIHBIX

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



57 CocraB, CBOWCTBA U CIIOCOOBI TTOTYUCHHUSI OMMETAIUTHYECKUX TTPOBOJIOB, 00IaCTh
HUX IPUMCHCHUA.

58 [TprunrHbI M3MEHEHMs 3JIEKTPOCONPOTHUBIIECHHS Y IPOBOJIHUKOBBIX MaTEpHAIOB
IIPY U3MEHEHUU TEMIIEPATYPHI.

59 [TprMeHeHue CIIaBOB € BBICOKUM 3JIEKTPOCONPOTUBIICHUEM.

60 [TprMeHeHNE AIEKTPOTEXHUUECKUX YTOJIBHBIX MAaTEPUAJIOB.

61 OxapakTepu3yiTe crijaaBbl BBICOKOI'O YJEJIBHOTO CONPOTUBIIEHUS: KOHCTAHTaH,
HuxpoMm. [IpuBeaure npuMepsl UX NIPUMEHEHMUSL.

62 CocTaB U CBOMCTBA PEOCTATHBIX CILJIABOB, MX MAapKHUPOBKY.

63 CocraB M CBOMCTBA CIUIABOB BBICOKOI'O JIEKTPOCONPOTUBIICHUS, YKAXKHUTE
UX MapKUPOBKY U IPUMEHEHHUE.

64 [TpuBenuTe npuMepsl IPUMEHEHNS MATEPUATIOB € OOJIBIINM YAEIbHBIM
COIIPOTHBIIEHUEM U TPEOOBAHMSI, IPEAbIBIAEMbIC K HUM.

65 [TpuBenuTe cocTaB U YKaKUTE, K Kakoi Ipymne (110 Ha3HaYEHUI0) OTHOCATCS

CIIaBbl KOHCTAHTAH, MAaHTaHWH, OIUIINTE UX CTPYKTYPY, INEKTPUIECKUE XapaKTEPUCTHKH,
00JacTb IPUMEHEHMUS.

66 [TpuBenuTe MapKH >KapOCTOMKUX CIIJIABOB, UCIOJIB3YEMBIX B
AJIEKTpOHArpeBaTebHbIX IpUOopax. YKaKUTe UX COCTAaB U OCHOBHBIE XapAKTEPUCTHUKHU.

67 CmnaBsl sl TEpPMOIIap: COCTaB, XapaKTEPUCTUKU, TPUMEHEHHUE.

68 CxeMbl TeXHOJIOTMYECKUX IPOLIECCOB MOJyUYEHUsI CBEPXUUCTHIX METAJLIIOB.

69 [TomrynpoBOIHUKOBBIE MaTepPHAIIbI: KapOUJ KPEMHHUS, apCEHU/T TaJIUA.
[TpuBeauTe IpUMEPHI UX TPUMEHEHHS.

70 OcCHOBHBIE MAarHUTHBIE XapaKTEPUCTUKU MeTaUIoB. [losgcHuTe X Ha
TUCTOrpaMMe HaMarHW4YUBaHUSI.

71 Cranu ¥ crijiaBbl IPUMEHSIEMBIE JIJ1S1 H3TOTOBJICHUS MTOCTOSHHBIX MarHuToB. Mx
CTPYKTYypa, CBOMCTBA U TepMUUecKasi 00padoTKa.

72 [TpuBenuTe KPUBYIO HAMATHUYMBAHMS METANIMYECKUX MAaTEPHUAIIOB U MO HEH
ONMILINTE Ba)KHEUIINE MAarHUTHBIE XapaKTEPUCTUKH.

73 Kakumu nmokazatensiMu OTIMYal0TCsA TUCTEPE3UCHBIE KPUBBIE MATHUTOTBEPABIX U
MarHUTOMSTKUX CILJIaBOB?

74 CBoiicTBa, CTpO€HHE MarHUTOTBEP/IBIX CIIJIABOB, X MapKUpoBKy. [IpuBenute
PUMEPBI UX TPUMEHEHHUS.

75 CBoiicTBa, CTpOEHHE MarHUTOMSTKUX CIUIABOB, UX MapkUpoBKYy. [IpuBenure
PUMEPBI UX TPAMEHEHHUS.

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

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

78 CBoiicTBa U COCTaB HEMarHUTHBIX CTaJeH, 001aCTh UX PUMEHEHUS.

79 CtpyKTypa yriepoaucThIX, XpPOMHUCTBIX, KOOAJIbTOBBIX CTaJIeH U CIUIABOB MPH

NPUMEHEHUH X B KaUeCTBE MarHUTOTBEP/AbIX MaTepraioB. Kak moay4uTs 3Ty CTpyKTypy?
VYKakuTe MapKku 3TUX CTaJIel U CIIaBOB, 00JIaCTh TPUMEHEHUS.

80 [Iepeuncnnure MarHUTHBIE XapaKTEPUCTUKH, 10 KOTOPBIM OLIEHUBAIOTCS
MarHUTHbIE CBOMCTBA MaTepuanoB. Ha kakue OCHOBHBIE IPYIIIbI AENATCS MarHUTHBIE
MaTepHalbl U KaKue XapakTepHbIe 0COOEHHOCTH UMEET Kaxkaas rpymnmna’?

81 ®eppuThl, OCHOBHBIE TpymIbl. O0JIacTh MPUMEHEHHUS.

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

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

84 [TpuBennTe XapaKTEPUCTUKU MAarHUTHBIX CBOMCTB CIIABOB: OCTaTOYHAs

HHIAYKOWA, KOOPIUUTHUBHAA CHUJIa, MArHUTHAsA NPOHHUIAEMOCTD, UX Pa3MCPHOCTH.



85 DneKTpoTeXHUYEeCKas cTallb. MapKUpoBKa, IpUMEpbl IPUMEHEHUS.

86 [ToHsTHSA: MarHUTHAS UHIYKLUS, JJICKTPOMArHUTHAS MHAYKIHS, CAMOWH/TYKIIHS,
UHIyKTUBHOCTb, IIPUBEIUTE POPMYJIIBI HX OIPEICICHHSL.

87 CrnaBbl, HCIIOIB3yEMBbIE B KaYECTBE MPUTIOS MTPU MaiKe METaJIJIOB BEICOKOM
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 TPUMEHECHHS.

91 OOmmue cBeeHus O CTPOSHUH MOTYIPOBOAHUKOBBIX MaTEPHAIIOB.

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

93 CyIHOCTB 3JIEKTPOHHOM U ABIPOYHON TPOBOJUMOCTH, COOCTBEHHOU U

IIPUMECHOH MPOBOJAUMOCTH MOJIYIIPOBOJIHUKOB.

94 CymHOCTb TEXHOJIOTHUH OYUCTKH MOIYIPOBOJHUKOBBIX MaTEPUAIOB METOAOM TOHHON
w1aBku. OTBET MOSACHUTE CXEMOM npouecca. Kak cTeneHp 4McToThl MeTalla BIMAET Ha UX
XapaKTEPUCTUKH.

95 Kparko ONUIINTE CYyIIHOCTh TEXHOJIOTUU BhIPALMBAHUS MOHOKPHUCTAIIJIOB
HOJIYIIPOBOJHUKOBBIX METAJUIOB U3 paciuiaBa. OTBET MOSCHUTE CXEMOH Ipolecca.

96 CocraB, cBOMCTBa U 00JIaCTh IPUMEHEHUSI UHBAPHBIX CIIABOB.

97 Onwummure 31eKTpohU3NIECKHe MPOIECCH B AUAIIEKTPUKAX (TIOISAPH3aIHs,
JTUBJIEKTPUYECKHE TIOTEPH, SJEKTPOIPOBOAHOCTB).

98 OnmmmTe MexaHMYECKUe U (PU3NIECKO-MEXaHMUECKUE CBOMCTBA IUIIEKTPUKOB.

99 Onumnre Ki1acCUUKALMIO JIEKTPOU3OIALMOHHBIX MAaTEPHAIIOB [0 HATPEBOCTOUKOCTH.

100 OnummTte CBOMCTBA U MPUMEHEHHE Ta3000pa3HBIX TUIICKTPUKOB.

101 Onummre XapakTepUCTUKU U IIPUMEHEHUE €CTECTBEHHBIX XKHUIKUX
JRJIEKTPUKOB.

102 Onumure XapakTepUCTUKU U IPUMEHEHUE NCKYCCTBEHHBIX JKUIKUX
JRJIEKTPUKOB.

103 OnumuTe KiIaccu()UKALUIO CMOJ, KaK OCHOBY U30JIALIUOHHBIX JIAKOB, U UX
IIPUMEHEHUE.

104 Onwumute Kiaccu(UKaLuio, CBONCTBA U MPUMEHEHUE U30JSIIIMOHHBIX JIAKOB.

105 Onumure KiIacCU(PUKALMIO MPOIMUTOYHBIX KOMIIAyHOB U COCTABOB.

106 Onwumute Kiaccu(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 DJIEKTPOTEXHUKE TUIEHOYHBIX U30JISIMOHHBIX
MaTepuasoB.

110 Onummure NpUMEHEHNE B DJIEKTPOTEXHUKE CIIOMCTHIX IIJIACTUKOB.

111 Onumure NpUMEHEHNE B JIEKTPOTEXHUKE KOMOMHUPOBAHHBIX U30JISIIUOHHBIX
MaTepUasoB.

112 Onumvre NpUMEHEHHE B JIEKTPOTEXHUKE CIIIO/ITHBIX MAaTEPUAJIOB U
3J1IaCTOMEPOB.

113 Kakue marepuaiibl OTHOCATCSA K HEMETAINTMYECKUM, UX MPEUMYIIECTBA 10
CpaBHEHHIO C METAJUIaMH U cIutaBaMu. OO67acTh WX MPUMEHEHHUS.

114 Kak Bnusier hopma MakpoMOIeKyJ HOJTUMEPOB Ha UX (PU3UKO-XUMHUECKHE
cBoiicTBa? Buibl XUMHUYECKON CBS3H.

115 Krnaccudukanys noimMepHbIX MaTepHAaIOB: MO IPOUCXOKACHHUIO, OTHOLICHHUIO K

HarpeBy, NOJAPHOCTH.



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

117 TemnepaTypHast 3aBUCHMOCTb IPOYHOCTHBIX XapPaKTEPUCTUK TEPMOIUIACTUYHBIX
Y TEPMOPEAKTHUBHBIX I1OJIMMEPOB.

118 Knaccudukanus moaumepon. O0IacTh TPUMEHEHUS.

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

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

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

122 HazoBurte ocHOBHBIE TEPMOILIACTUYHBIE IJIACTMACCHL, UX COCTAB, PAa3HOBUAHOCTH,
CBOICTBA U IPUMEPBI IPUMEHEHMSI B DJICKTPOTEXHHUKE.

123 Ha3zoBute cBOIiCcTBa OPraHMUECKOTO CTEKJIA M CITOCOOBI YIIyUIICHUS ATUX
CBOICTB.

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

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

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

127 Apmupyrole Marepraibl B KOMIIO3ULIMOHHBIX MaTepHualiax, UX CBONCTBA.

128 BonoKHHCTBIE KOMIO3MLIMOHHBIE MAaTe€pUallbl C aJOMUHUEBOM MAaTpHULIECH.
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 OBTEKTHMYECKHE KOMIIO3ULIMOHHBIE MaTEpHaJIbl HA HUKEJIEBOM 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/IC CBOMCTBaA
CTEKJIOIIJIACTHKOB?

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

134 CnocoOs! yknaaku HanonHuTeNs .CBOMCTBaX KOMIIO3UIIMOHHBIX MaTepUaOB.

135 KapOoBosiokHuTsl. VX nmonydeHue, cBOMCTBA U TPUMEHEHHE.

136 BopososnokuuTsl. [lonydenue, cBoiicTBa 1 MPHUMEHEHHE.

137 OpraHoBosoOKHUTHI. X mosryyeHue, CBOMCTBA U IPUMEHEHHE.

138 Pesuna. CocraB 1 Ha3HaYeHNE OTAEILHBIX KOMIIOHEHTOB.

139 [TpuBeauTe K1accupuKaUO pe3UHBI.

140 B yem cyniHOCTB mpoliecca ByJIKaHU3aIUH; KaK H3MEHSIOTCSI CBOHCTBA PE3UHBI
1ocJIe ByJIKaHU3aUH?

141 HazoBuTe 0CHOBHBIE CHHTETUUYECKHE KayuyKH, UX COCTaB U 00JaCTh IPUMEHEHUS
PE3UH Ha UX OCHOBE.

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

143 B ueMm cymHOCTb cTapeHus pe3unbl. KakumMu crioco0aMu 3aiuiaoT pe3nHy 1
HOBBIE JICTAJIM U3 PE3UHBI OT CTApeHUs1? YKaKUTE IKCIUTyaTallHOHHYIO CTOUKOCTh PE3UHBI.

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

panualnuu u Bakyyma?



145 JlaliTe XapaKTepUCTUKY JEKTPOTEXHUUCCKUX PE3UH, UX Ha3HAUCHUE, TPUMEPHI

MIPUMCHEHHUS.

146 Onummre 3JIeKTpUYECKUe CBONCTBA KEPAMUKH, IPUBEIAUTE IPUMEPHI
MIPUMCHCHHS.

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

148 OnuiuTe KepaMuyeckue Marepuaisl: Gapdop, cTekiiokepamuky. [IpuBeaure
PUMEPBI IPUMCHCHHSI.

149 Onumure CUTALIB  (CTEKIOKPUCTAUIMYECKHE MaTepHalIbl), WX MPUMCHCHHUE
U TIOJIy4€HHUE, COCTaB.

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

151 Kaxkue BbI 3HaeTe BUIBI OCCKUCIOPOAHOM Kepamuku? HazoBuTe nx
Pa3HOBUHOCTh, CBOMCTBA M IPUMEHEHHE.

152 HazoBute ocobeHHOCTH cTpOoeHUS 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 IIPUMCHCHUC

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

KontpomnbHas paboTa COCTOUT U3 IATH BOIIPOCOB, KOTOPBIE COTIIACHO TaOJIHIIE BHIOMPAIOTCS
U3 TIEPEYHS BOIIPOCOB.

OOyuaronuii BEIOMpAaeT HOMEPA BOMPOCOB B TAOJIHIIEC - TIO MOCICIHUM IBYM IH(paM w3
HOMEpa 3a4eTHOU KHUKKH.

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

HEeJIMU M 33Ja4aMM Ul JaHHOTO BHUJA y4eOHOM [eATeNIbHOCTH YCTaHOBJIEHBI CIIEAYIOIINE
KpUTEpUU:

- yMeHHe paboTaTh ¢ 00bEKTaMHU U3YUYEHUs, KPUTHUECKUMH MCTOYHHUKAMU, CIIPABOYHOM U
SHUUKIIONEANYECKON JINTEPATypOii;

- YMEHHE coOupaTh U CUCTEMATU3UPOBATh PAKTUYECKUN MaTepua;

- YMEHHE CaMOCTOSITENIbHO OCMBICISTH MPOOJIEMY Ha OCHOBE CYLIECTBYIOIIUX METOAMK;

- YMEHHE JIOTUYHO U ITPAMOTHO M3JIaraTh COOCTBEHHBIE YMO3aKIIOUEHUS U BBIBOIBI;

- YMEHHE aHAJIN3UPOBATh U 0000111aTh MaTepua;

- YMEHHE MOJIb30BaThCS INI00ATbHBIMU MH(OPMALMOHHBIMU pECypcaMH U MPaBUIBHO UX
IPENOJIHECTH B KOHTPOJIbHOI paborTe.

IIpn oueHke ompenensercs MOJIHOTa HM3JI0KEHHWS MaTepualla, KayeCTBO U YETKOCTb, U
MIOCJIEIOBATEIbHOCTh U3JI0KEHHUS MBICIIEH, HAlW4ue JOCTATOYHBIX IOSCHEHUH, KyJIbTypa B
IpeMETHOM 001aCTH, YUCIIO U XapaKTep OMNOOK (CyIIeCTBEHHbIE NIH HECYIIECTBEHHBIE).

Cy1iecTBeHHbIE OIIMOKHU CBS3aHBI C HEAOCTATOYHOM ITyOMHOW M OCO3HAHHOCTHIO OTBETA
(Hampumep, OOyYarOIUICS HEMPaBUIBHO YyKa3aJll OCHOBHBIE TPHU3HAKW TOHATHM, SIBICHUMH,
HENpPaBWJIbHO C(OPMYIMPOBAHBl 3aKOHbI WM MpaBuja M T.I. WIM HE CMOT TPUMEHUTh
TEOPETUYECKHE 3HAHUS JUIsl OObSICHEHUS TPAKTUUECKUX SIBJICHMIA. )

HecymiectBeHHbIE OMIMOKN OMPEEIIAIOTCS HEMTOJHOTOM OTBETa (HapuMep, 00yJaromuMcst
yIyIIeH U3 BUJa Kakoil — 1100 HexapaKTepHbIM (akT MpH OTBETE HA BOMPOC) K HUM MOKHO
OTHECTH OIUCKH, JOIYIIEHHBIE 10 HEBHUMATEIbHOCTH).



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

OreHka «HE 3a4TEHO» BBICTABIIACTCS CTYJCHTY, €CIIM 0O0yYalOUIHiiCs ajl MOBEPXHOCTHBIN
OTBET Ha BONPOCHI KOHTPOJIBHOM paboThl ¢ JeMOHCTpalMell He BiIaJeHHs TEPMHUHOJIOIHEH IO
JUCLUIUIMHE; KOHTPOJIbHAS paboTa BHIMOIHEHA HE TI0 33JJaHHOMY BapUaHTY.
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6 Tembl pedepaToB
Wcropuueckuit aciekT pa3BUTHUSI MAaTEPUAIOBEICHUS U TEXHOJIOTMH MaTEpUAJIOB.
[TpupoaHbIE HCTOYHUKHN MaTEPHAIIOB.
Bumsiaue yriepozaa v MOCTOSIHHBIX IPUMECEN Ha CBOMCTBA CTaJH.
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 TIOJYYECHHS 3arOTOBOK M JIeTajeH.

. U3roToBieHue pe3nHOBBIX JIeTanel u moinypabpukaros.
. Texnomornyeckas cxemMa COBpEMEHHOI0 METaJIypru4ecKoro poru3BoJICTBA.

. Ilpoaykuust yepHO# U LIBETHON METaJUTypruu.

. Marepwuaiisl 17151 MpOU3BOICTBA YYTYHA.

. [Ipsimoe BoccTaHOBIIEHHE Kese3a U3 pyA (kapOoTepmusi).
. [Ipon3BOACTBO UyryHa.

. HepeHHaBHHe IIpOUCCChI ITPOU3BOACTBA CTAJIN.
. COBpCMGHHOG COCTOSIHHE U INCPCICKTUBLI PAa3BUTUA JIUThA IPU IPOU3BOJACTBC I/ISIIGJII/Iﬁ

MAallIMHOCTPOCHUS.
dusznyeckrue 0CHOBEI (1)0pMOO6paSOBaHI/I$I JIUTBIX 3arOTOBOK.
JInTeiiHble CBOMCTBA CIUIABOB 1 MX BIMSHHE HAa KAYECTBO OTJIHBOK.

Oco0eHHOCTH U3TrOTOBJIEHMS OTJIIMBOK HEMIPEPHIBHBIM JTUTHEM.
[TpuMeHeHne >1aCTUYHBIX CPEeJ B TMCTOBOM IITaMIIOBKE.

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

MexaHnueckue HCIBITaHUsI METAJUIOB (3aMep TBEPAOCTH).

BbicokockopocTHBIE CIOCOOB! Ie(OPMUPOBAHUS, BIUSHUSA CKOPOCTH e(OPMHUPOBAHUS Ha
IIPOYHOCTHBIE U MJJACTUYECKUE CBOMCTBA.

IIpuMeHeHne J1a3epHOM TEXHOJIOTMH B BOCCTAHOBHUTENIBHOM HAIUIABKE JeTalel
aBTOMOOMJIECTPOCHHS.

XomnoiHas cBapKa — KakK Croco0 COeIMHEHMs JIeTalleil B TBEPIOM COCTOSIHUU.
[IpuMeHeHne 3IIEKTPOHHO-IYYEBOM CBAapKu Il COCIWHEHMS JKapONPOYHBIX CTaled
OOJBIINX TOJIIKH.

OCOOEHHOCTH COEAMHEHUS 3aroTOBOK MallblX TOJIIMH B MHKPOIEKTPOHUKE H
npUOOPOCTPOCHHUHU.

VapTpa3ByKoBasi CBapKa LIBETHBIX METAJIOB.

HcTopus pa3BUTHS CBapKHU U CBAPOYHOTO MTPOU3BOJICTBA.



Bonpocs! 1111 3a1uThI pedgepaTos:

- B yem 3akio4yaeTcsi akTyaJlbHOCTh M HOBU3HA BHIOPAHHOM TEMBI.

- YKakuTe 1eb U 33Jja4i Bamei paboThl.

- [IpuBeauTe JOCTUAKEHUSI OTEUECTBEHHBIX U WK 3apyOE€KHBIX YUEHBIX, IOCBETHUBILINX
HCCJIEJOBAHMIO TaHHBIX BOIIPOCOB.

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

- O603Ha4YbTE OCHOBHBIE BBIBO/IbI IO TEME UCCIIEAOBAHMSL.

IIpouenypa ouenuBanus pedepara

Pedepar - pabora ¢ ucrounnkamu WH(POpPMAIIMU 110 aHAIW3Y, CPABHEHUIO U OOOOIICHUIO
JTAHHBIX, TIOJTYYCHHBIX IPYTHMHU MCCIISIOBATEISIMU IO BRIOpaHHOH TeMe. BaxkHo, 4To B mporecce
Hanucanus pedepara hopMupyercs COOCTBEHHBIN B3I Ha MPOOJIEMY.

Hanmcanue pedepaTHBHON paOOTHI ClIEAyeT HaYaTh C U3JIOKCHHS IUIaHA TEMBbI, KOTOPBIH
00bIyHO BKIFOYAET 3-4 myHkTa. [lman 1omkeH ObITh JJOTMYHO MU3JI0KEH, Pa3/ienbl IIaHa B TEKCTE
00s13aTenbHO BeIeIsieTcs. [man 00s3aTeNbHO T0JDKEH BKITIOYATh B ce0s1 BBEJICHHUE U 3aKITIOUCHUE.

Bo BBenenun popMynmupyroTcst akTyaabHOCTb, LIENb U 3a/1a4u pedepara; B OCHOBHOW YaCTH
paccMaTpUBaIOTCSl TEOPETHYECKUE MPOOIEMBbI TEMBI U MPAKTHKA PEAN3alUU B COBPEMEHHBIX
MOJUTUYCCKHUX, SKOHOMUYECKUX U COIIMATIBHBIX YCIOBUSX; B 3aKJIFOYCHUH MOJIBOSITCS OCHOBHBIC
UTOTH, BBICKAa3bIBAIOTCS BBIBOJBI M HpeIokeHus. Pedepar 3aBepmiaetcs CHUCKOM
UCTIOJIb30BaHHOM JINTEPATYPHI.

OOyuaromuiics MOXET BbIOpaTh TeMy pedepaTa MO TEPEUUCICHHBIM BBIIIE TEMaM.
W3noxeHHoe MOHMMaHUe pedepara Kak LEIOCTHOTO aBTOPCKOTO TEKCTa OINpENeNsieT KPUTCPUH
€ro OIICHKH:

- HoBu3Ha Tekcra:

a) aKTyaJIbHOCTh TEMBI;

0) HOBHM3HA M CaMOCTOSITEIHLHOCTh B MOCTAHOBKE MPOOJIEMBI, (HOPMYIUPOBAHHE HOBOTO
aCmeKTa W3BECTHOM TMpoOJeMbl B YCTAaHOBJICHHHM HOBBIX CBsI3ed  (MEXIpEeIMETHBIX,
BHYTPHUITPEIMETHBIX, HHTETPAIMOHHBIX );

B) YMEHHUE paboTaTh C IUTEPATypOi, CHCTEMAaTU3UPOBATh U CTPYKTYPHUPOBATh MaTepHal;

T') CAMOCTOSITEIbHOCTh OLIEHOK U CYX/ICHHI,

1) CTHJIEBOE €IMHCTBO TEKCTA.

- CTeneHpb pacKpbITUS CYITHOCTH BOMpOCa:

a) COOTBETCTBHE IIJIaHA TeMe pedepara;

0) COOTBETCTBUE CO/ICp)KAaHUS TEME U IJIaHy 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 MCIOJIb30BAaHHOW JINTEPATyPhI: MPUBJICUEHBI JIU Han0o0Jiee N3BECTHBIE PA0OTHI TTO
TeMe HWCcCieoBaHus (B T.4. OKypHaJbHBIE ITyOJNUKAI[MM IIOCIEAHUX JIeT, TOCIETHHE
CTaTHCTUYECKHUE JIAHHBIC, CBOJIKH, CIIPABKH U T.II.).

- CoGmroienue TpeOoBaHu K 0(hOpMIIEHUIO:

a) HACKOJBKO BEepHO OGOPMIIEHBI CCBUIKA Ha WCIOIB3YEMYI0 JHUTEpaTypy, CIHCOK
JTUTEPaTYPHI;



0) OIleHKa TPaMOTHOCTH W KYJIbTypbl WH3J0XKeHus (B T.4. opdorpadudeckoi,
IYHKTYallHOHHOM, CTUJIMCTUYECKOM KYJIBbTYpBbI), BIaJIEHUE TEPMUHOJIOTUEH;

B) coOuroieHre TpeboBaHmii kK 00béMy pedepara.

Ha 3amury pedepata, COCTOANIYIO U3 3aLIUTHI pedpepara U OTBETOB Ha BOIIPOCHI, OTBOIUTCS
10-15 mMunyT.

Kpurepun ouenku pedepara:

- «3aYTEHO», €CJIM BBIIIOJHEHBI BCE TPeOOBAaHWS K HANHMCAHUIO W 3amuTe pedepara:
o0o3HayeHa mnpobiema U 000CHOBaHA €€ aKTyalbHOCTh, CAENAH KPAaTKUN aHAIMU3 PA3IUYHBIX
TOYEK 3PEHUS Ha paccMaTpUBaeMyI0 MpoOJeMy U JOTHYHO H3JI0KE€HA COOCTBEHHAs MO3MIIMS,
chopMyIUpOBaHbl BBIBOJABI, TE€Ma pPACKPhITA IOJHOCTBIO, BbIAEpkKaH OO0BEM, COOIIOICHBI
TpeOoBaHUSI K BHeEHIHeMY OGOpPMIICHHIO, JaHbl IPaBWIbHBIE OTBETHl Ha JIOMOJIHUTEIbHBIC
BOIPOCHI.

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



