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KoMILIeKT 011eHOYHbIX MaTEPUAJIO0B 110 AUCHUIIJIHHE
«HoBbI€ T€XHOJI0IrHH YIIPpOYHCHHUA MAaTCPHUAIOB»

3aaHus 3aKPHITOrO0 THUIIA HA BHIOOP NPABUJIBLHOIO OTBETA
Buvibepume ooun npasunvnwiii omeem

1. Yto Takoe ynpoyHeHue?

A) COBOKYITHOCTH SIBJICHHM, CBSI3aHHBIX C W3MEHCHHEM MEXaHWYECKUX H (HU3HKO-
XUMUYECKUX CBOMCTB MaTepuajia B MPOIECCe MIACTUICCKOM nedopmarum

b) siBnenus, cBsizaHHBIE C UBMEHEHUEM MEXAHUYECKUX CBOWUCTB

B) nepemenienue yactei 3aroTOBKU ¢ U3BMEHEHHUEM pa3MeEpOB

[IpaBunbpHBI OTBET: A

Kommerennmu u naaukaropsl: [1K-6

2. YTo Takoe JA0JITOBEYHOCTh?

A) pacnipeneneHne COCTaBHbIX YacTeld Marepuana, T. €. IPOCTPAaHCTBEHHOE
pacrmpeesieHue MJIeMEHTOB, (pa3, uX OpUeHTalUsl, a TAKKe Je(EeKTOB

b) cBoiicTBO MaTepuasia COXpaHATh W BOCCTAaHABIMBATH PaOOTOCIOCOOHOCTH B
TE€UEHHUE BPEMEHU OT Hayaja 3KCIUTyaTallluy 10 HACTYTUICHUS IPEAECIBHOTO COCTOSIHUS
B) paznuunslie 3epHa,

I') sneMeHThI CTpOEHUS MeTalia

[IpaBunbHbIi OTBET b

Kommerennmn u naaukatopsr: [1K-6

3. UTo Takoe MOBEpXHOCTHAs 3aKajKa?

A) HarpeB MOBEPXHOCTH JICTAIIH;

B) HarpeB M OXJIaXJI€HHWE MOBEPXHOCTHBIX CJIOCB JETAIN C M3MEHECHHEM CTPYKTYPBI
ATUX CJIOEB: NOBEPXHOCTHBIE CJIOM OYEHb TBEPJBIE, a CEPALICBUHA - IUIACTUYHAS U
BSI3Kasl.

B) oxnaxkneHue cepieBUHbI ICTANA

[IpaBuinbHbIM OTBET: b

Komnerennuu u nnaukaropst: [1K-6

3aI[aHl/Iﬂ 3aKPLITOI'0O THIIA HA YCTAHOBJICHUE COOTBECTCTBUS
Yemanosume npasulibHoe coomeenicmeue.
KCZOfCOOMy dllemMermy Jj1e60co Cm0fl6l/;a coomeemcmeyem moJIbKO OO0UH DJleMeHm

npasoco Cm0ﬂ61461.

1. YcraHoBuTe COOTBETCTBUE MCKAY OCHOBHBIMU (1)H3H‘-ICCKI/IMI/I nponecccaMu B
METaJlIe:

XapakTepUCTUKHU Onpenenenue



1) TToBepXHOCTHAS 3aKayKa?
2) Yro  Takoe  BO3IYIIHO-
IUTa3MEHHBIN HarpeB?

A) Harpes MO/ 3aKaJKy MJIa3MEHHON Ayrou
B) HarpeB UCTOYHUKOM 3JICKTPOMArHUTHOTO
M3JIyYEHHUs ONTUYECKOTO AUaria3oHa,
OCHOBAHHBIN Ha BBIHYXJIEHHOM H3JIyYEHUU
BO30YK/ICHHBIX YaCTHUIl BEIIECTBA,
MTOMEIEHHBIX B ONTUYECKUI pE30HATOP

B) rinyOuHa Harpesa 70 TeMIepaTyp 3aKaiku
MIPUMEPHO paBHA ITyOMHE 3aKaJIEHHOT'O CJIOS.
CrtpyKkTypa Cep/IlIeBUHBI IIPU 3TOM OCTACTCS
0€3 U3MEHEHHUs, MOATOMY €€ YIPOUYHSIOT
MpeIBapUTEIbHON TEPMUUECKOM 00padOTKOM
(HopMayM3anue WM yiaydiieHuem). Bpems
Harpesa Ipu 3ToM cocrtasisieT 1,5 - 20 ¢

3) JlazepHoe YIIPOYHEHUE — YTO ITO?

[IpaBUIBbHBIN OTBET:

1 2 3
A B b
Komnerennuu u unaukaropst: [1K-6

2. YCTaHOBUTE COOTBETCTBUE MEK/y ITPOLIECCOM YIPOYHEHHUS U €TO CYITHOCTBIO!

[Iponecc ynpouHeHus Onpenenenue
1) ympouHeHwe ¢ oOpa3oBaHHEeM A) oCaKJIEHUE XUMHUYCCKOM peakiueit
IJIEHKW Ha TOBEPXHOCTH
2) yOpoYHEHHWE C W3MCHEHHEM b) HambUICHHE H3HOCOCTOMKHMX COSIMHEHUMA
XUMHYECKOTO COCTaBa
ITIOBEPXHOCTHOTO CJI0sI
3) ynpo4HeHHe ¢ U3MECHCHHEM
CTPYKTYPBI IIOBEPXHOCTHOTO CJI0sI
4) yripoYHEeHHE ¢ N3MECHECHHEM
MHUKPOTr€OMETPUHU IIOBEPXHOCTU U
HAKJIETIOM.

[IpaBUIbHBIN OTBET:

B) anekTponuTHUeckoe ocakacHne

I') ocaxxnenne u3 nmapon

1 2 3
b A r
Kommerennnu u naaukatopsr: [1K-6

o~

3. YcTaHOBUTE COOTBETCTBHE MEXKIY KPUCTAIUIMYECKUMU PEIIETKAaMU U CBOMCTBAMMU
METaJIOB

Bunel pemerok CaoiicTBa

1) OLIK A) BBICOKast TPOYHOCTH
2) 'K b) BBICOKAS IMJIACTHYHOCTD
3) Iy B) BBICOKASI IIaCTHYHOCTH

[IpaBusbHBIN OTBET:

2 | 3 |




. A | B | B |
Komnerenuuu u naaukaropsr: [1K-6

?.az:amm 3aKPLITOI0 THIIA HA YCTAHOBJICHUE HpaBHJIbHOﬁ mocjaea0BaTeJIbHOCTH

Ycmanosume npasunbnyio nociedosamensbHocme.
3anuwume npasuibHy10 NOCIE008AMENLHOCIb OYKE Clle8d Hanpaso.

1. Pacrnionioxute B MpaBHIILHOM MOPSJIKE IMOCJIET0OBATEIbHOCTD BBITIOJIHEHHUS
ra3oIIaMEHHOI'O HAlbIJICHUS .

A) IOPOIIOK pa3roHsAETCs MMOTOKOM TPaHCIIOPTUPYIOIIETo ra3a (CMech KUCI0poia C
TOPIOYUM Ta30M)

b) mopomok mocTymnaeT B ropeyiky cBepxy u3 OyHKepa uepe3 OTBEpPCTHE

B) Ha BBIXO/I€ TTOTIAIACT B IJIaMSs

IIpaBunbHbIil 0TBET: b, A, B

Komnerentun n naaukaropsl. [1K-6

2. Pacnionoxxure B MPaBUILHOM TOPSAJKE MOCIEA0BATEIBHOCTh (DA30BBIX T'PAHMUIL B
YIPOUYHEHHOM MaTepHae:

A) xorepeHTHas

b) nonykorepenTHas

B) HexorepeHTHas

[IpaBunbHsiil oTBET: A, b, B

Kommerennmu u naaukatopsr: [1K-6

3. Pacnionoxurte B MpaBUILHOM MOPSIKE CTPYKTYPhI HABLJIEHHOTO MaTepHaia:
A) okpbITHA 00J1a71a10T TOPUCTOCTHIO HE MeHee 10 %

B) co3zmaetcs xapakTepHbIl BOJHUCTBIA peibed) BO BHYTPEHHEM CTPOCHUHU

B) npouHOCTSH ClIETICHUS Ta30IUIaMEHHOTO HAMBUICHHUS 4acTo He npeBbimmaeT 200
MIla

IIpaBunbHbIil oTBET: b, A, B

Komnerennuu u nnaukaropsi: [1K-6

3aaHuA OTKPBITOI0 TUIIA HA IONIOJTHEHHE
Hanuwume nponywennoe cnoso (crosocouemanue).

1. — MPOLIECC HAHECEHHUS TTOKPBITHI TOJIIMHOMN B IECATHIE JOJIN
MUJUTEMETPA TTOCPEICTBOM IJIEKTPOYTOBOTO JTMOO BEICOKOYACTOTHOTO HarpeBa
MeTasa.

[IpaBUIIbHBIN OTBET: METAILTA3ALIMS

Komnerennun n naaukatopsl. I11K-6

2. — MOJIHBIM WJIM YaCTUYHBIM HAIPEB MATEPHUAsia MOKPBITUS
JI0 COCTOSIHMS TIJIABJIEHUS U PACIIBUIEHUH €T0 Fa30BOM CTPYEH.




[IpaBuibHBIN OTBET: ra30IIAMEHHOE HAIBUICHUE
Kommnerennmu u naaukaropsr: [1K-6

3. MepeHOC MOPOIIKOBOTO MaTepualia u3 CTBOJIA
ra3o0JIeTOHAIIMOHHOM MYIITKH K 3allIUIIaeMON TOBEPXHOCTH MOCPEICTBOM SHEPTUU
B3pPbIBa I'a30BOM CMECH B CTBOJIC Ta30BOM YCTaHOBKH.

[IpaBUIBHBIN OTBET: JETOHAIIMOHHOE HAITBIJICHUE

Komnerenuuu u naaukaropsr: [1K-6

3aIlaHl/Iﬂ OTKPLITOI0O THIIA ¢ KPATKUM CBOﬁOIIHI)IM 0TBETOM

Hanuwume nponywennoe cnoso (crogocouemanue).

1. — Marepuall, TPUMEHSIEMbII IPU TyTOBOM HaIlbUICHUU
[IpaBuIbHBIN OTBET: CTajbHASI MPOBOJIOKA/ YITMHEHHUE

Komnerennuu u unaukaropsi: [1K-6

2. — TpeOoBaHue, MPEIBIBIAEMOE K IJITA3MOTPOHAM.
[TpaBUIBHBIN OTBET: HAJCKHOCTh KOHCTPYKINH / CTAOMIBLHOCTD.
Komnerennuu u nnaukaropsl: [1K-6

3. — MIOCJICAHSS CTAIsI HATTBLIICHMUS.
[TpaBUIBHBIN OTBET: MeXaHWYeCKast 00paboTKa / OunCTKa
Komnerennuu u nnaukaropsl: [1K-6

3aaHus OTKPBHITOIO TUIIA C PAa3BEPHYTHIM 0TBETOM

1. Onpenenuth U ommucarb, YTO MPOUCXOJUT C OOIydaeMON MOBEPXHOCTHIO TPHU
VMOHU3AaLUHU C SHEPTUEN AJIEKTPOHOB paBHOM 12-40T 3B B BaAKyyMHOM KOHAEHCATOPE.
IIpuBecTu paclIMpeHHbIN OTBET.

Bpewms Beinonnenus: — 30 MuH.

Oxunaemblid pe3ynbTar:

K karony W aHOAy OJJIEKTPOHHOM NYIIKM OT MCTOYHUKOB IHUTAHUS IOIABOIMUTCS
BBICOKOBOJIFTHOE HaIpsDKEHUE. OHO cocTaBisieT 5-60 kB. Onexkrpossl mocne
OPOXOXKAECHUS DJIEKTPUUECKOTO TOKAa YCKOPSIIOT CBOE€ JBUKEHHS W IMPUOOPETaroT
KMHETHYECKYI0 3Hepruto. IIpoxons uepe3 moisie ¢ HanpspkeHueM | B 35eKTpoHBI
IPUOOPETAIOT CKOPOCTh 595 M/c. DHEprus aTOMOB B TOTOKE HEBEJIMKA U COCTABJISET
0,2-0,3 B, crenens nonnsanuu yactuir 0,5-1 %.

Komnerennuu n uaaukaropsl. [1K-6

2. IIpubnmxeHHO OIeHUTE YHEPTUI0 00pa3oBaHus BakaHcuil B mean, umeromiei 'K
pELETKyY, MOCJIE€ BaKyyMHOTO YIIPOUYHEHMS, €CJIM DKCIEPUMEHTAIBHO OIPENECICHHAs
paBHOBeCHas KOHIEHTpanusi BakaHcuii mpu 927 °C pasma 10°, Temmeparypa
taBnenus meau 1084 °C.

IIpuBectu paclIMpeHHbIN OTBET.



Bpewms Beimmonnenust — 20 MuH.

Oxunaemblid pe3ynbTar:

DHepruio o0Opa3oBaHUS BaKaHCUW E, MOXXHO MPUOIMKEHHO OICHUTH, MCXOMIS W3
SMIIUPUYECKOTO COOTHOLIEHUS MEXKIY Ey U E;; - DHEPrHs aKTHBaUUH camoauddysumu,

KOTOpasi OIpeAeNsieT TEeMIEPaTypHYIO 3aBHCHUMOCTh Kod(duimenta auddys3uu:
D=Dgexp(-E;/kT) Y TIK wmerammoB E;=0,5-0,6E,. OHeprusa axTuBanuu
camoaud3un MpUOTUKEHHO MPOIMOPIIMOHAJIbHA TeMIlepaType IUIaBJIeHUs] MeTaia
T,,. I3BeCTHO sMIMpHUYECcKoe cooTHoIenue E,;/T,, =150 JLx/K. Dneprus akrusanyn

nn

camonuddysuu Oyner pasua E, =150x1357 =162600 J[x. Dueprus obpazoBaHus

BaKaHCH COCTAaBUT Ly =0,6x162600=97560 JIx.
Komnerenuun u naaukaropsl: [1K-6

3. Ompenenure CyMMapHylo JUIMHY JUCIOKaluid B obpasie pazmepom 5x10x10 cm
T0CJIe HATBUICHNS, INIOTHOCTh AUCIIOKALUiA cocTapisger 102,

[IpuBecT pacIIMpPEHHBIN OTBET.

Bpewms BoinonHeHus — 15 MuH.

OxnaeMblid pe3yJIbTar:

CyMmmapHasi JIMHa AMCJIOKAIMW MPENCTaBIsIeT CO00M MPOU3BEACHUE IMIOTHOCTH
nucIoKanuii Ha 00beM obpasua. O6seM obpasua pasen 500 cm>. Torga cymmapHas
IIMHA quciokanuii Oyaer pasaa 10%4x 500 = 5x10% cm2,

Kommerennmu n naaukatopsr. [1K-6



IKcnepTHOE 3aK/II0YeHHe

ITpencraBnenHslit GoHM oLeHOYHBIX cpeacTB (nanee — @OC) mo JUCHUILINHE
«HoBble TEXHOTOTHH YyIIPOYHEHUS MaTepHAIOB) COOTBETCTBYeT TpeboBanusm ®I'OC
BO.

[pennaraemeie (OpMBEI ¥ CpeICTBa TEKYyIIEro U MPOMEXYTOYHOTO KOHTPOJIS
aJieKBaTHBI LEIIM MW 3ajJadaM peaju3alid OCHOBHOH IpodeCcCHOHAIbHOMN
00pa3oBaTeNpHONM  HPOrpaMMBI 110  HAlpaBleHHWIO  TOATOTOBKM  22.04.01
MarepuanoBefieHHe U TeXHOJIOTHH MaTePHAIOB.

Ouenounele  cpeicTBa I TEKYIIErO  KOHTPOJSL  yCIIEBAaeMOCTH,
IPOMEXYTOYHOH arTecTallMy II0 UTOraM OCBOEHUS JUCIMIUIMHBI TPEICTaBIEHbHl B
IIOJTHOM o0beMe.

Bujiel o1ileHOYHBIX CpeNCTB, BKIIIOUCHHBIE B TIPEACTABICHHBINH (QOH/, OTBEYArOT
OCHOBHBIM IpuHIKNaM ¢popmupoanus POC.

PaspabGoTranHplii M mpencTaBIeHHBIA I OKCIEPTU3bl (GOHI OLEHOYHBIX
CPEeICTB PEKOMEH/IYETCs K MCIIOIBb30BAaHUIO B IMPOIECCEe MOATOTOBKH OOYYarOIIUXCs
II0 YKa3aHHOMY HaIpaBIeHHUIO.

IIpencenarens yueOHO-METOANYECKONH KOMUCCHI 7 .
HUHCTHUTYTa TEXHOJIOIMH U UHKEHEPHOH MeXaHUKU /(/V“ 77 ~Steymux C.H.



JIHCeT H3MeHeHHIE H TON0IHe HHH

n/n

Buas! nononuenuit U u3MeHe-
HHIl

Jara u Homep npoTokona 3a-
cenanus kadenpsl (kadeap),
Ha KOTOPOM OBLITH paccMoT-
peHs! ¥ 0100peHBl H3MEeHeH HS
¥ JONOTHeHUS

IToanuce
(¢ pacuudpoBKOii) 3aBe Ty10-
utero kadepoii (3aBeayro-
uux Kadeapamu)




