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Pa3nen 1. [lepeueHb KOMIIeTEHIUIA, C YKA3aHHEM 3TANl0B UX
(¢popmupoBanus B npouecce 0CBOCHHUs AU CHUILUIUHBI/ TIPAKTHUKHU

dopmupyeMbIe [Tnaaupyembie pe3yabTaThl 00YICHHUS 10 Buip1 O11eHOYHBIX CpeCTB/

KOMIIETCHIIMU JUCIHUIIINHE, XapaKTEPU3YIOIINE dTAIIbI mudp paszzena B JaHHOM
(hopMHpOBaHHS KOMIICTCHITUI JOKYMEHTE

OIIK-2. 3HaTh: BJox A

Cnoco0HOCTBLIO

MOHUMATH HAYYHbIEe
OCHOBBI
TEXHOJIOTMYeCKUX
NMpPoLECCOB B
obsacTu
TEXHOJIOT UM,
OpraHu3ainuu,
IUIAHUPOBAHUS U
ynpaBJieHuUst
TEXHUYECKOH 1
KOMMePYeCcKoii
IKCILTyaTanuei
TPAHCIOPTHBIX
cucTeM

- OCHOB CTPOEHUS METAJLJIOB,
1 y3nOHHBIX IPOLIECCOB B METAJLIE.

- opMHpOBaHUS CTPYKTYPHI METAIIIOB U
CIUIAaBOB TPH KPUCTAJUTA3AIUH U
TJIACTUYECKUX ehOpPMAaIIU.

- BIIMSIHUS HarpeBa Ha CTPYKTYPY U
CBO¥cTBa Ie(pOPMUPOBAHHOTO METAIIA,
MEXaHMYECKUX CBOMCTB METAJUIOB U
CIIaBOB.

- KOHCTPYKIIMOHHBIE, THCTPYMEHTAIbHBIC
METaJUTBI ¥ CIUTaBbI; OCHOB TEOPUU H
TEXHOJIOTUH TEPMUYECKON 00pabOTKH
CTanm,

- IIBETHBIC METAJLIBI U TUTACTHYECKHE
MAacchl ¥ UX TPUMEHEHHE B
aBTOMOOMJIECTPOCHHUH.

- OCHOB COBPEMEHHBIX CIIOCOO0OB
MI0JIy4EHUs] MaTEPHUAJIOB U U3IEIIHI C

- (poHTANIBHBIH OIIpOC

3aJJaHHBIMH CBOMCTBAMH M YPOBHEM
9KCIUTyaTallMOHHBIX CBOMCTB.

- B 00JIaCTU OCHOBHBIX TEXHOJIOTUYECKUX
MPOLIECCOB MEePEPadOTKH METAJIIOB B
TOTOBBIE U3/IEHS WU 3aTOTOBKU ITyTEM
CBapOYHBIX MPOLIECCOB U 00PabOTKH
METAJIJIOB PE3aHUEM METAIIOPEKYILIUMHU
CTaHKaMH.

Ymersn:

- HCIOJIb30BATh KOHCTPYKI[HOHHBIC
MaTepHalibl, IPUMEHSIEMBbIC TTPH
TEXHUYECKOM OOCITY)KUBAHHH, TEKYIIIEM
PEMOHTE TPAHCHOPTHBIX U
TEXHOJIOTUYECKUX MAIIHUH
000pyI0BaHMUS.

- BBIOMpATh MaTepUabl s
U3rOTOBJICHUS JIeTallell MallluH, Ha3Ha4aTh
PEKUMBI TEPMUYECKOM 00pabOTKH
JIeTrajei.

- BBIOMpATh pallMOHAJIbHBIN CI10Cco0,
000pyZI0BaHUE U PEXKUM MEpepabOTKU
METaJUIOB B TOTOBBIE U3JICTHS U
3arOTOBKH.

- BEIOMpATh pallMOHAIBHBIN c110c00
MeXaHHYECKO 00paboTKH MPOCTHIX
JeTanel, MeTaJuIOpeKyIre CTaHKH, a
TaKXKe PeXKyIINe HHCTPYMEHTHI
paccuuThIBaTh M HA3HAYATh PEXKUM
o0OpaboTku. Pemiats 3amaun.

Baoxk B
- MPAKTHYECKHUE 3aJaHHs




Baaners :

- METOIMKOM BhIOOpA MAaTepualioB JJIs JAeTaiel
MAIIIMH U X PUMEHEHHUS IIPU IKCIUTYaTallud U
PEMOHTE TPAHCIIOPTHBIX MAIIIUH M TPAHCIIOPTHO-
TEXHOJIOTHYECKUX KOMILIEKCOB Pa3IHYHOrO
Ha3HAYEHHs.

- 3HAHUSMH BJIUSIHUS CBOMCTBA MaTEPHAJIOB
TpeboBaHUAM Oe3omacHo! U 3(HHEKTHBHON
IKCILTyaTallMy aBTOTPAHCIIOPTA.

- COBPEMEHHBIMH CIIOCO0AMU MOTYYEHHS
KOHCTPYKIIMOHHBIX MaTE€PUAIOB, TEXHUYECKUX
YCIIOBHI U TIPABHUII PAIlHOHATBHOM SKCIITyaTallui
TPaHCIIOPTHON TEXHHUKH, TIPHYKMH M TOCIEICTBUN
NpEKpaIeHns ee paboToCIIoCOOHOCTH;

Baok C

- pedepar
- JIOKJIa




Pa3nen 2. TexHosiornyeckasi KapTa AUCHUILVINHBI

" MaTtepuasnoBegeHHe 1 TEXHOJIOTHSI KOHCTPYKIIHOHHBIX MATepHaJIOB"

Kypc 2, cemectp 4, KosimuecTso 3E - 4, OT4eTHOCTB — 3K3aMeH

Ha3zBanue moay.Jieit

dopma 3a4eTHbIN | 3a4eTHbIN | rpadux
AMCUUILIMHBI coraacHo | Kontpousb
KOHTPOJIs MHHHMMYM | MAKCUMYM | KOHTPOJIS
PII
Monayns 1
M L0 aKTHBHOCTb,
onynb 1. OCHOBBI
AY; I0CEIIaeMOCTh,
METaJUTypT UM YEPHBIX U Tekymuit | oT4eT 10 5 1
LIBETHRIX MCTAJLIOB. KOHTPOJIb | 1a00paTOPHBIM U
ATOMHOE CTpOECHHUE NPAKTHIECKIM
MCTAJIIOB. sausTusiM Ne 1-3 28
Kenezoyrnepoaucroie
crasbl. CBOMCTBA M MChbMEHHBIN
Ha3HA4YCHUE YYT'YHOB. PyOesKHbI OTBET 1O
OCHOBBI TEDMUYECKOM komTpons | MCKUHOHHbIM 4 7
00pabOTKH CTaIH. Marepuaitam Ne
1-3
Monyns 2
M 5 aKTHBHOCTb,
OAYIb . . MOCENIAEMOCTb,
Knaccuduxkanus craneit u Tekymuii | oTHeT 10
YYT'yHOB. 6 10
KOHTPOJIb | TADOPAaTOPHBIM U
KoHcTpyKIImoHHbIE 1 MPAKTHYECKHM
WHCTPYMEHTAIbHBIC sansruam Ne 4-5 30
ctanu.CTanu U CIIaBbl C —
0COOBIMU CBOMCTBAMHU. TTMCHMCHHBIH
LIBeTHBIE METAIITBI U Py0esKHbIi EZEELCI)-II(-:HBIM 4 .
CIUIaBbI 1 UX IIPUMCHCHUC KOHTPOJIb vaTepmaiam No
B aBTOMOOHMJIECTPOCHUH. 45 p -
Monyns 3
AKTHUBHOCTb,
MOCENIAeMOCTb,
Moxyns 3. Texkymuii | OTYET 110 6 10
HeMeTtamueckue KOHTPOJIb Ha60paT0pHLIM n
maTtepuaisl. [Imactmaccsl HPaKTUICCKUM
1 KOMITO3UITHOHHBIC 3aHATHAM Ne 6-7 36
MaTEepHaJIbl U UX MUCHMEHHBIN
IIPpUMCHCHHUC B PyGesKHbLi OTBET II0
aBTOMO6I/IJ'IeCTpOCHI/II/I. y JIEKIIMOHHBIM 4 7
KOHTPOJIb

Marepuaiam No
6-7

Monayns 4




aKTUBHOCTB,
Monyins 4. Texnosorus TIOCCIIACMOCTD,
KOHCTPYKITHOHHBIX Texymmit OTHET 1O
Matepuainos. O0paboTka | xonrpos naboparopHbiM U | 6 10
METAJIOB JIaBJIEHUEM H TIPaKTHHCCKNM
pesannem. O6me saasTEsiM Ne 8-9 10
CBEICHHS O Otuer o CPC
METAJIIOPEKYIIUX CTAHKAX N
MChMEHHBIN
U uHCTpyMeHTax. CBapka,
N .. | oTBeT MO
naiika MaTepHuasoB. PyOexHblit
. JCKIUOHHBIM 4 7
JIuTeiiHOE MPOU3BOACTBO. | KOHTPOJIh
Marepuanam Ne
8-9 Tect
BCET'O 3a cemectp 40 70
[TpomexyTOUHBII KOHTPOIH (DK3aMeH) 20 30
CemecTpOBBIil pEHTHHT TIO JUCIUITIIMHE 60 100

Pa311e.11 3. TunmoBblie KOHTPOJIbHLIC 3a/IaHUHA U HHBIE MaTECPHUAJIbI,

Heo0XouMbIe /ISl OLeHKH IVIAHUPYEMbIX Pe3yJIbTATOB 00y4eHUS MO
aucHMILInHe / mpakTuke (OMEHOYHBbIE cpeacTBa). Onucanue noxkasaresiei u
KpHUTepUeB OLIEHUBAHUS KOMIIETEHIIUIA, O CcAHMe IIKAJ OLeHUBAHUS.

Baoxk A

A.1 Bonpocesi 0718 ppoHMasnbHO20 onpoca:

1.

wmn

No ok

10.

11.

12.

XapaKTepI/ICTI/IKa MCETAJUNTMYCCKUX N HEMCTAUIMYCCKHUX  MaTcpUajioB. Onummre
KJ'IaCCI/I(bI/IKaI_[I/IIO MCTAJUIOB U UX IIPUMCHCHHE B IIPOU3BOJICTBE.
I/ICXOI[HBIG MaTc€pHralibl, IPUMEHACMBIC JJI4 BhIINIABKHW YYyI'YHA U Tpe6OBaHI/I${ K HUM.
B uem 3aKJIIF04acTCA, CYIIHOCTb IIPOU3BOACTBA CTajii U3 qyryHa? Kakne
Pa3sHOBUIHOCTH
IIpOUECCOB MMPUMEHAIOTCA, IJIs ITOJIYYCHUA cranu?
TexHosorn4ecKuit nponecc nMpoMeTaJIypruaeckoro crocoba IMPpOU3BOJACTBA MCIU.
TexHosorn4ecKuit nmponecc noJIydCHUs pa(1)I/IHI/Ip0BaHH01"O AJIFOMUHUA.

Kaxnmm (bHSPI‘leCKI/IMI/I, XUMHYCCKHMMH, MCXaHHMYCCKMMH U TCXHOJIOTNYCCKUMHU
CBOMCTBAMU XapaKTCpU3yrTCA MaTepI/IaJ'ILI? Kak M0kHO U3MEHSTH PAd OTUX CBOMCTB?
ITonsaTus «CUCTECMA», (((1)8.38.», «CTPYKTYpa», «KPUCTAUIUT» MU HX XapPAKTCPUCTUKH,
MCTOAbI HCCICAOBAHUA CTPYKTYPhI MCTAJUIOB.
IlonsaTus «CUCTEMaA», «cpa3a», (CTPYKTYpa», «KPUCTAUIUT» U HUX XapPpAKTCPUCTUKH.
KpI/ICTaJ'IJ'II/I‘{eCKOG CTPOCHUC MCTAJUIOB, CXCMbI OCHOBHBIX THIIOB KPUCTAJTIMUYCCKUX
PCUICTOK.

HeCOBepI_HeHCTBa CTPOCHUSA PCAJIbHBIX KPUCTAJJIOB MCTAJIJIOB (BaKaHCI/II/I, AHUCJIOKAIIMH
n T.,[[.) n HUX BJIHWSHHE HA MEXaHMYECKHE U TEXHOJOTMYECKHE CBOMCTBA METAJLIOB.

3 xakmx TBEPABIX (ba3 MOXKET COCTOATH CIIJIaB IIOCJIC KpI/ICTaJIJ'II/I?»aLII/II/I? I[aﬁTe
ONPpCACIICHUC Kaxkgoi (1)331;1 " XapaKTCPHbIC 0COOEHHOCTH.

Uto coboi NpEACTaBJIACT AUarpamma COCTOSHUA cmraBoB? IloscHure TepMI/I‘-ICCKI/Iﬁ
MCTOJ IMMOCTPOCHUSA JUarpaMm.




13.

14.

15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.

42.

43.

44,

Kakme mporieccsl mpouCcXOoIsAT MPU XOJOTHOW TuiacThudeckor nedopmanuu? [osicHute
CYLIHOCTb sIBIEHUs Haksena. Kak mpu Hakiene M3MEHSIOTCS CBOMCTBA METaula M €ro
CTpyKTYypa?

Knaccupukamuss craneii 1o Ha3HAYCHHIO, XUMHUYECKOMY COCTaBy, KadecCTBY.
MapxkupoBka crainen.

Knaccugukanus yyryHOB 1 X Ha3HaUCHHE, OTIMYHE UX OT CTAJICH.

[IpuBeauTte coBpeMeHHYIO Kilaccu(pUKaLMIO U MAPKUPOBKY MEHBIX CIIJIaBOB. Y KaXKUTE
001aCTh MX MPUMEHEHHS.

[IpuBenuTe COBpeMEHHYIO KiIacCH(UKAIMIO U MapKUPOBKY aTIOMHUHHEBBIX CILIABOB,
MIPUBEIUTE IPUMEPHI TPUMEHEHUS STUX CIUIABOB B MAIIIMHOCTPOCHHH.

Haznauenne u cymHocTh TepMuUuyecKol oOpa®oTku ctayneid. Buasl Tepmuueckoi
00pabOTKH CTaJICH.

[{BeTHBIE METaIIBI U UX CIUIaBBI IPUMEHSEMbIE B aBTOMOOUIIECTPOCHUU.
Hemerannuueckue MaTepuainbl U UX IPUMEHEHUE B aBTOMOOMIIECTPOCHUM.

Buipl nmacTHuecKux Macc U UX CTPOEHUE U CBOMCTBA.

Cranu ¢ 0coObIMU CBOMCTBAMHU U UX 00JIaCTh PUMEHEHHE.

Caapka, naiika u 3aKjenka JieTajei MalivH.

O6paboTka MeTaioB pe3anueM. OCHOBHBIE TIOHATHUS U ONpeieieHus. Pexumbl pe3aHust
METaJJIOB Ha CTAaHKaXx.

Knaccudukanus n Ha3HaU€HHE METAIOPEKYIINX CTAHKOB.

Pe3uHo-TexHnyeckue u3aenus mpuMeHseMble B aBTOMOOMIIECTPOCHUU.

Kunkoctu mpumeHsieMble B KOHCTPYKIIHSIX aBTOMOOHIIS.

N300pa3ute cxemy TOMEHHOM MeUH, 0XapaKTepU3ynTe ee OCHOBHbIE YacTU U paloTy.
[TocTpoiiTe KpHUBYIO OXJIQXJEHUS U ONUIINTE OCHOBHBIE 3aKOHOMEPHOCTH Mpoliecca
KpHUCTAJUIM3alMK METAUIoB. BiHMsHUEe mpuMecel W YCIOBHIM OXJIAKICHHUS Ha IMPOIECC
KpHUCTAJUIN3aLUH.

Kak mpoucxomut kpucrammsanus MeTauia B U3JI0XKHHUIE? CXeMaTUYHO HOSCHUTE,
CTPOEHHUE CIUTKA CIIOKOMHOM CTaJIH.

OnumuTe TPOLECChl, MPOUCXOIAIINE B METAUIE NPU YIOPYrol W IJIACTUYECKOU
nedopMarum.

N300pazute nuarpaMmy COCTOSIHMSI CIUIABOB CHUCTEMBbI JKEJI€30-IIEeMEHTUT U MPOBEIUTE
€€ aHaJIU3 [0 OCHOBHBIM TOYKaM, JIMHUSAM, 00JIacTsIM U (a3zam.

Onpenenuth pexKUMbl TEPMHUYECKOI 00pabOTKH AeTalu, U3TOTOBJICHHBIN U3 CTallb — 45.
OnpenenuTh peKUMbI TEPMUYECKO 00paOOTKH AeTAIA, U3TOTOBJICHHBINA U3 CTAId Y8
OnpenenuTh peXXUMbl TEPMUYECKON 00paOOTKH AE€TaNN, U3TOTOBJICHHBIN U3 cTamu Y12
UeM OTIMYAETCA OTXKUT OT 3aKAIKU M HOPMAaJTU3aIH CTaJeH.

Hcnonb3oBanue mMeTamiorpaguueckoro MUKPOCKOMA JAJsl ONpeNeieHUsl CTPYKTYpy U
MapKy CTajei U YyryHOB.

Hcnonb3oBanue 1abopaTOpHON YCTAHOBKU JJISi TMOCTPOSHUS KPHUBOW OXJIAXKICHUS
CILIaBOB.

Hcnonb3oBanue 1a00paTOpHOI YCTAaHOBKH ISl ONIPEICIICHNS MapKU CTaJIel U UyTr'yHOB
10 MCKpE.

[TpuHIMD ¥ TeXHONOTHUA PabOTHI MO ONPEAETICHNUIO TBEPIOCTH METAIIIIOB TBEPAOMEPOM.
Onumure OTAMYME KOHCTPYKUIMOHHBIX CTaJed OT HMHCTPYMEHTAJBHBIX CTalell U uX
MIPUMEHEHHE.

Breibop Buga Tepmuueckoil 0OpaOOTKM B 3aBHCHMOCTH OT BBIMOJHSIEMON (GYHKIIMH
JeTaneil arperata U KX MEXaHU4eCKOi 00pabOTKH.

OTnnurie HEMETAINIMYECKUX MATepUajoB OT METAJIOB M MPAKTHUYECKOE MPUMEHEHHE B
KOHCTPYKIUSIX aBTOMOOHIIEH.

Buapl craneii B 3aBUCMMOCTHM OT XHMHUYECKOTO cocTaBa. BnusHue yriaepojna u
MOCTOSTHHBIX ~ NPUMECe W  JIETUPYIOIIUX  JJIEMEHTOB HAa  MEXaHMYECKHE U
TEXHOJIOTMYECKHE CBOMCTBA CTAJIH.



45. TTogoOpaTh CIUlaBbl [BETHBIX METAJUIOB Ui OTACIBHBIX JeTajeidl KOHCTPYKIHH
aBTOMOOHJISL.

46. Br160p HaKOHEYHHKA TBEPIOMEPA B 3aBUCUMOCTH OT XUMHUECKOTO COCTaBa CTAJICH.

47. 3noxkute TpeOOBaHUS MpPEIbSBIAEMble K MOMIIMITHUKOBBIM CIUIAaBaM. YKaXHTE
CIUIaBbI, OTBEYAIOLME 3TUM TPEOOBAaHUAM, ONUIINTE UX cBOMcTBA. [IpuBeanTe npumepsl
MIPUMEHEHMUSL.

48. Beibop peXHMOB pe3aHusi Mpu 0OpabOTKE MOBEPXHOCTEH Baja B 3aBHCHMOCTH OT
YUCTOTHl paboyell HOBEPXHOCTH.

49. TlpumeHeHne IEeMEHTAlNH, a30THPOBAHUS M IMAHUPOBAHUS TPH YAYUIICHUH TBEPIOCTH
COMPSDKEHHBIX TIOBEPXHOCTEM.

50. U3roToBiieHne PE3MHOBBIX W3MEIUN U3 CHIPbS W UX HCHOJB30BAHHWE K KOHCTPYKLHUSAX
y3JI0B M arperaroB aBTOMOOUIISL.

51. IlpuHuumnel paboThI 3JEKTPOCBAPOYHBIX aIllapaToB U UX MIPUMEHEHUE B IPOU3BOICTBE.

bJok B
B. 1. Ilpaxmuueckue 3a0anus
Pewenue munoguvix 3a0au

1. Tlomp3ysice nuarpaMMoil Kene30-LIeMEHTHUT, YKaKUTe, J0 KaKod TemIiepaTrypbl
HarpeBaoT CTajlb, COAEPKALIYIO
1,2 % yrnepona npu oTkure 2-ro poaa?

2. O6nacTh MPAaKTUYECKOTO MPUMEHEHHUS quarpammsl criaBoB «Kenezo-LlemeHTHTY.
3. CKOJBKO MPOIIEHTOB COJICPKUTCSI IIEMEHTHTA B IepymTe?
4. Tlpumenenue cranei ¢ 0COOBIMU CBOMCTBAMH B KOHCTPYKITUSIX aBTOMOOHIICH.
5. Ot 4ero 3aBHCHUT BEJIMUMHA CBAPOYHOTO TOKA MPHU AJICKTPOIYTOBOM CBAPKE JETAICH
MamuH?
6. HaznadyeHue pe:xuMoB TEPMHUIECKOM 00paOOTKH JJI Pa3IUYHBIX TPYIIN CTaJICH.
7. Tlonb3ysck quarpamMmoii xele30-IEMEHTUT, TOCTPONTE KPUBYIO OXJIaXKICHHS CIIaBa,
coaepxauiero 0,5% yraepona,

IPU MEJUICHHOM OXJIAX/I€HUU U3 PACILIaBJICHHOTO COCTOSIHUS JI0
KOMHATHOM TeMIepaTyphl.
8. Ckonbko yriepona pactBopsiercs B aycrenurte npu 1147 °C uipu 727 °C?
9. Ckonbko yriaepoja pactBopsiercs B nepiute npu 723 “C?
10. ITomoOpaTe MapKy cTajiel U 4YyT'yHOB JUIsl U3TOTOBJICHUSI OTACIBHBIX JeTanei
JIBUTATENS] aBTOMOOUIIS.
11. IIpumeHeHME IBETHBIX METAJNIOB B KOHCTPYKIUSAX aBTOMOOMIISI, HA30BUTE MApKy
CILIaBOB.
12. TlpumeHeHNe HEMETAITNYECKIX MaTePHAJIOB B KOHCTPYKIUSAX aBTOMOOWIIS,
HA30BUTE MapKH IJIaCTMAacC.
13. Ha3HauuTh pexuMbl TEpMUYECKOM 0OPaOOTKH KIIalaHHOM MPYKUHBI IUaMETPOM
IIPOBOJIOKH 4MM B JIBUTaTEJIe.
14. Ha3zHauuTh peKUMBI TEPMUUECKOM 00paOOTKH II€eK KOJIEHYATOro Baja JIBUraTeen
15. CkoJibKO MPOLIEHTOB IieMeHTHTa coaepXuT Ctanb 50 B mepauTe npu remnepaType
600° C?
16. CkoJIbKO MPOLIEHTOB ayCTEHUTA COJIEPXKUT cTaib Y 13 B nenebypute npu
temnepatype 750° C. Lenbcun?
17. JInst MmexaHnueckoil 00paboTKH, KaKUX MOBEPXHOCTEN MpeaHa3HaYeH
TOPU30HTAIBHO-()pPe3epHBINA CTAHOK?
18. JIng mexanuuyeckoil 00pabOTKH, KaKMX MOBEPXHOCTEH MperHa3HaueH
YHUBEPCAJIbHBIN TOKAPHO-BUHTOPE3HBIN CTAHOK?
19. Omnpenenute MeTOA U3MEPEHUS TBEPJOCTH KOHCTPYKIIMOHHBIX CTajJel B



3aBHCHUMOCTH OT TEPMHUUECKOH 00paOOTKU U TOJIIIMHBI JICTaJIeH.

20. OnpenenuTh qUaMETp AIEKTPOAA U CHUIIBI CBAPOYHOTO TOKA B 3aBUCUMOCTH OT
TOJIIIMHBI CBAPUBAEMBIX JICTAJICH.

21. TIpakTuyeckoe MPUMEHEHHE TEPMOIIIACTUYECKUX U TEPMOPEAKTUBHBIX IJIACTMACC B
KOHCTPYKITUSX aBTOMOOMIIS.

22. Bp100p oXJTaKIAI0MIEH U CMa3bIBAIOICH KUIKOCTEH It pabOTHI ABUTaTEIIsI
aBTOMOOHJISL.

23. IlpakTudeckoe MpUMEeHEHUE MOTYIeHHBIX 3HAHUH 10 MAaTEPHATIOBEICHHUIO U
TEXHOJIOTUM KOHCTPYKIIMOHHBIX MaTepPHAaJIOB.

24. TlpakTudeckoe MPUMEHEHUE U BEIOOP YEPHBIX METAIJIOB VIS ACTANCH aBTOMOOMIIS.
25. IIpakTudeckoe MpUMEHEHHUE CIUTaBhI IIBETHBIX METAIIIOB B KOHCTPYKIUSAX
aBTOMOOUJIEH.

3amaua 1.

VYka3zarh Kakue M3MEHEHMs NMPOUCXOJAT B MUKPOCTPYKTYpe MeTaia oOpasia Nnpu
pacTsKEHUH COOTBETCTBEHHO Ha ydacTkax 1,2,3 u B Touke PB (oHa xe Pmax) nuarpaMmel.
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3agaua 2.
Teépnocth manoyrieponuctod crtanu paBHa 180 HB. Uemy npumepHO paBeH mnpenen
MPOYHOCTH ATOM cTayin? Kak MOXKHO, HCTIOJIB3Ys ATY HH(POPMAIUIO, ONIPEAETUTh MAPKy CTaJIU MO
I'OCT 1050 - 88?

3amaua 3.

Kakue mpodHOCTHBIE CBOWCTBA METajUla ONPENEIISIOT MPH UCIBITAHUU pacTskeHuem? B
yeM pasznduie npu  oOpaboTke pe3yabTaTOB HCHBITAaHUS OO0pa3loB M3 HHU3KO - U
BBICOKOYTJIEPOAUCTON CTaIMN?

3agaua 4.

Kakue miactruueckue CBOHMCTBAa METaIa ONPEACIISAIOT MPU UCTIBITAHUU pacTsbkeHueM? Kak
BIIUSIOT aOCOJIFOTHBIE pa3Mephl 00pa3l0oB Ha YHCICHHBIC 3HAYCHHS XapaKTEPUCTHUK
IJIACTUYHOCTH?

O6ocHyliTe CBOIO TOUKY 3pEHHSL.

3amaua 5.

Kakas w3 TUpHBENEHHBIX IUarpaMM pacTSDKEHHS COOTBETCTBYET HamOojee XpYNKOMY
marepuany? 13 kakoro marepuana, no Bamemy MHeHHIO, 11e7I€CO00pa3HO N3rOTABIMBATH JIETAIH,
paboTaronue B yCIOBHSIX PACTSDKEHHSI, CKATHs, HHTEHCHBHOTO W3HAIIUBAHUS ?

O06ocHyiiTe CBOIO TOUKY 3pEHHUSI.



3agauya 6.
CpaBHuTe MeTOABl M3MEpeHus TBEpHOCTH TO bpuHemmo u PokBemty ¢ TOYKH 3peHHS
yHHUBeEpcaabHOCTH. Kak, nMes B pacropsiKeHUH TBEPIOMED, ONPEACTUTh MPUMEPHO TPOYHOCTH
OTOMXOKEHHOM cTajiun?

3angava 7.

JlBa MaTepuana UMEIOT paBHYIO IPOYHOCTb, HO PA3IMYHYIO TNIACTUYHOCTh. KakoMy 3 HUX
CIIEyeT OTAaTh MPEANOYTEHHE C TOYKH 3pEHHS HAIAEKHOCTH Tpu paboTe B YCIOBHSIX
pacTskeHus?

O06ocHylTe CBOIO TOUKY 3pEHHUSL.

3amaya 8.

JAunarpamma cocrosinus «Fe - FesCy»

Onpenenute mexanndeckue cpoicrBa (HB,6s, 0, () cTanu ¢ coaep’KaHUEM yriepojaa
X(%). Kak mapkupoBath Takyro craib mo ['OCT 1050 - 88?7

[Ipu pemenun 3amaun BocnoJb3yiitech npasuioMm H.C.KypnakoBa. HeoOGxoaumbie st
pelIeHns 3314l YUCIICHHbIE 3HAUYE€HUSI CBOMCTB CTPYKTYPHBIX COCTABJISIONINX CTAIU (pepputa u
NepiuTa BBIOpaTh CaMOCTOSITENBHO.
BapuaHTbl HCXOAHBIX JaHHBIX K 3a/1a4e 8.

X Onpenense- | Bapu-| X Onpenensie-
Bapu Moe aHT MO€ CBOMCT
CBOICTBO
aHT BO
1 0,10 Ga d 11 0,35 Ga ) 3anaua 9.
CKoJIbKO 2 0,10 | =B [0) 12 0,35| uB [0) yriaepoaa B
3 0,15 Ga d 13 | 0,40 Ga 59
4 0,15| mB [0) 14 0,40 | uB [0)
5 020 4, d 15 | 045 4, )
6 0,20| uB [0) 16 0,50 | uB [0)
7 025 4, d 17 0,55 4, )
8 0,25| wuB [0) 18 0,55| uB [0)
9 030 4, ) 19 060 &, )
10 0,30 | =B [0) 20 0,60 | uB [0)

JO9BTOKTOMIHON cTainy, ecnu nepauta B Heit 90%? Kak mapkupyercs sta crans no 'OCT 1050 -
88?

3agauya 10.
CKoJbKO yriepoja B 3a9BTEKTOUIHOM cTanu, eciu nepiauta B Held 90%7? Kak mapkupyercs
sta ctans o [OCT 1435 - 887
3agaua 11.
Kakoe MakcuMmanbHOE KOJIMYECTBO IMEPIUTAa MOXKET ObITh B 3a3BTEK- TOMJHOM CTaiy,
CKOJIBKO B Helt yriepona? Kak mapkupyercs sta ctanbs o [OCT 1435 - 887



3agaua 12.
CKOIBKO yriiepoJia B 3a9BTEKTOUIHON CTalU, €CIHM IIEMEHTUTA (BTOPUYHOTO) B Hel 3%7?
Kak mapkupyertcs sta crans mo 'OCT 1435 - 887

3agaua 13.
CKOJIBKO yriiepo/ia B IO3BTEKTOUIHOW CTANI U KAKOBBI €€ MEXaHUUECKHE CBOMCTBA (0, ),
ecim niepauta B Heit 40%? Kak mapkupyercs ata crains o OCT 1050 - 88?
[Ipu peenuu 3agauu BocnoJib3yiitech npasuiom H.C.KypHakosa.

3agaua 14.

HazoBure KOMIOHEHTHI, ()a3bl U CTPYKTYpHBIE COCTaBIIAIOIIME CIUIaBOB B cucteMe «Fe-
Fe3sC». B kakux TEXHUYECKHX >KEJIE30yIJIEPOJUCTBIX CIUIABaX YIIEPOJ COACPKHUTCS B BHJIC
[IEMEHTUTA, a B KakuX - B Bujae rpadura? Kak sta oTpaykaercs Ha MEXaHHMYECKHX CBOHCTBAax
CILj1aBoB?

3apgava 15.
3anuIImuTe SBTEKTHYECKYIO U ABTEKTOHUIHYIO PEAKIIUU B JKEJIE30yIIePOJUCTHIX CiiiaBax. B
yéM ux oOmHOCTh U oTyinune? Kak Ha3bIBalOTCS CIUIABBI C DBTEKTUYECKUM mpeBpaiienueM? C
ABTEKTOHIHBIM TMIPEBPAIICHHEM ?
3anaua 16.
OnHoit u3 ¢a3 xene30yriIepoUCThIX CIUIABOB SBJISIETCS LIEMEHTUT. PasnmnyaiorT Tpu BHIa
LIEMEHTUTA: TIEPBUYHBINA, BTOPUYHBIA W TPETUUYHBIM. UeM OTiauyaroTcs Apyr OT Apyra pa3Hbie
BHJIBI IIEMEHTHUTA, YTO y HUX 00mero? B kakux crtaBax KakJblid U3 HUX MPUCYTCTBYET?

3apava 17.
Urto Takoe KpuTHuecKkas Touka criaBa? HazoBute kputnyeckue Touku xenesa. OObsicHUTE
CyTb MPEBPALEHUN, TPOUCXOAIINX IIPH MEPEXOJIE YEPE3 3TH KPUTHUECKUE TOUKH.

3anaua 18.
HazoBute  kpuTHueckue  TOYKM  MpPU  HArPEBaHUM  JOIBTEKTOWTHOW  CTalM.
[TpounmrocTpupyiiTe OTBET ¢ MoMONIbI0 quarpammel «Fe- FesCy.

3amaua 19.
HasoBute  KpuTHMUeCKMe  TOYKH  TpW  HArpeBaHWW  3adBTCKTOMIHOM  CTaJIM.

[Tpounmroctpupyiite oTBET ¢ momMouisto quarpammel «Fe- Fe3C».

3agaua 20.

Kakune mpumecu B cransx SBISIOTCS BpeaAHbBIMH? B ueM 3akimiouaeTcss UX BpEIHOE
BIIUAHUE?

3agaua 21.
Kakue anemeHThI, cogepikaliuecs B CTajsX, SBISIOTCS OCHOBHBIMU Ui 0O€CIICUEHUS Y
CTaJIM: IPOYHOCTH? KOPPO3UOHHON CTOMKOCTH? XOopoliei 00padaThIBAEMOCTH pe3aHUEM ?

3agaua 22.
Kakumu cmocoGamu  HM3roTaBIUBAIOT  CTanbHble u3nenus? OObBIACHUTE pa3HUILY
TEXHOJIOTUYECKUX CBOMCTB cTayiell u yyryHoB (mpaBwio A. A. bousapa).

3agaua 23.
Pacumdpyiite Mmapky cTaim U yKaKUTe IPUMEPHYIO 001acTh €€ TPUMCHEHHUSL:
1.Cr3; 2.V¥8; 3.40; 4.40X; 5. 1IX15; 6.P18; 7.40X13;
8. 12X18H10T; 9. 50X®dA; 10. 20J1.

3agaua 24.
Pacimmdpyiite MapKy cTaiam U yKaxxuTe MPUMEPHYIO 001acTh €€ MPUMEHEHUSI:
1.Cr5; 2. Y10A; 3.45X; 4.45; 5 HIX15CT; 6. P9; 7.30X13; 8. 08X18I'SHT; 9. 60I';

10. 50JI1.

3agaua 25.
Pacmmmdpyiite MapKy cTainy U yKaXuTe MPUMEPHYIO 00J1aCTh €€ MPIMEHEHUS:
1.BCr5; 2.Y7A; 3.08; 4.50X; 5.1IX4; 6. P6M5KS5; 7.12X17;



8. 08X18H12T; 9.55XTIP; 10.55JL.

3anaua 26.
Kakne OCHOBHBIE KJIacChl YYT'YHOB HCHOJB3YIOTCS B KAauyeCTBE KOHCTPYKIIMOHHOTO
Marepuana? B uem ux oOmHoCTh U paznuyue: no cocrary? Ilo crpykrype?

3anaua 27.
Tepmuueckast oOpaboTka. TexHomornyeckas onepanus - TepMuyeckas o0padoTKa COCTOUT
13 TPEX OCHOBHBIX IIEPEXOJOB: HAIPEB JI0 ONPEACIEHHON TEMIEPATYPHI, BBIACPKKA IIPU ITOMU
TeMIepaType ¥ OXJIKICHHE C ONPEACTICHHON CKOPOCTBIO.
[losicHuTe, KaK pa3nMyYarOTCs BUJBI TEPMUUYECKON 00pabOTKH MO TemIepaType HarpeBa?
CBO0 TOUKY 3pEHUS TPOMILTIOCTPUPYHTE C TOMOIIbIO Juarpammsel coctosiHUS «Fe - FesCx.

3anaua 28.

Texnomnornueckass omepanus - TepMudeckas oOpabOTKa COCTOMT U3 TPEX OCHOBHBIX
MIEPEX0JI0B: HArpeB 10 OMNpENeNEHHON TeMIlepaTypbl, BbIAEpP)KKA IMPH ATOM TeMIleparype H
OXJIAKJCHHE C OTPEIEIEHHON CKOPOCTHIO.

[losicauTe, Kak pa3iaMyalOTCs BUIBl TEPMHUECKON 0OpabOTKH, MpeArnoararwinme
OXJIAKJCHHE U3 AYCTEHUTHOTO COCTOSIHUSI? CBOIO TOUKY 3pEHHUS MPOUILTIOCTPUPYHUTE C TOMOLIBIO
«C - nuarpamm.

3amaua 29.

[ToBbilIeHne TBEPAOCTH CTalIM MpPH 3aKalKe CBA3aHO C MApTEHCHUTHBIM IPEBpAIlEHHEM
ayCTEHMTA.

Uto Takoe mapTeHcUT? B 4éM OTIIMYKME MAPTEHCUTHOTO U MEPIUTHOTO MPEBPALIECHUIA?

3amaua 30.

Jns  3akalieHHOW CTajdu MPUMEHSIOT OTmycK. KakoBa 11e1b MPOBEICHUS TaKOu
TexHoJornyecko omnepauuu? Kakue mnpeBpamnieHusi, TPUBOIAIIME K H3MEHEHHIO CBOMCTB
MeTaJl1a, MPOUCXOAAT B 3aKAJICHHOM CTajv MPU OTHyCKe?

3amaua 31.
Kaxkast Tepmudeckass 00paboTka M3IETUN TPUMEHSIETCS TOCIE XOJIOAHOW TMIACTHYECKOM
negopMmanuu Jjsl yCTpaHeHus Hakiéna Merasuia?
3agaua 32.
B 4ém 3akmrogaeTcs CymIHOCTh TepMOOOpPaOOTKH, UMEHyeMo# yiydieHnuem? JIjisi Kakux
JeTaneil OHa MpUMEeHsIeTCs U oyemy?

3agaua 33.

MakcumanibHass TBEPJOCTh MOCE 3aKaJIKU y JTOABTEKTOMIHBIX CTaJled JOCTUTaeTCsl MpH
3aKalike U3 ayCTEHUTHOTO COCTOSIHUA (TIOJHAs 3aKajika), a y 3a3BTEKTOHUIHBIX - MPHU 3aKajKe U3
ayCTEHUTO - IIEMEHTUTHOTO COCTOSIHHS (HemoyiHas 3akanka). [loaToMy HemosiHas 3aKaika
JO3BTEKTOMIHBIX CTAJIIEH U MOJIHAS 3a9BTEKTOUIHBIX HE MPAKTUKYETCS.

OObscHUTE HOaHHOE OOCTOSATENHCTBO C TOYKH 3pPEHUSl CTPYKTYPHBIX OCOOEHHOCTEH
JO3BTEKTOMIHBIX M 3a3BTEKTOUIHBIX CTaJIel, MPOWUIIOCTPUPYWUTE CBOK TOYKY 3pPEHHS IO
nuarpamme «Fe - FesCy.

3agaua 34.

Kak wW3MeHSIOTCS MEXaHMYeCKHe CBOWCTBa CTane (6B, 602, O0) C IOBBIINICHHEM
TeMrieparypbl otnycka? [louemy XapakTepuUCTUKH MPOYHOCTH W TIIACTHUYHOCTH (BSI3KOCTH) C
MOBBIIIEHUEM TEMIIEPATYpPhl OTIYCKa U3MEHSIOTCS M0-pa3HOMY?

3agaua 35.
Uto Takoe mpokanuBaeMocTh cranu? Kakue CcymecTBylOT crnocoObl ompeaencHus
npokanuBaeMocT? Kakue GpakTopsl BIUSIOT HA MPOKATUBAEMOCTH?

Baok C

C.1 Temul pecpepamoe:

1. Ucropust pa3Butus Hayku O MaTepuanax. Poib OTEYECTBEHHBIX  YYCHBIX U
MIPOU3BOJICTBEHHUKOB B Pa3BUTHH MAaTEPHAIOBEICHUS.



2. TlepcrieKTHBBI pa3BUTHS YEPHOI U IIBETHOM METAITypruy B TEKYIIEH MATUIIETKE. 3HAUCHHE
METAJJIOB U HEMETANIMYECKMX MAaTEpUajoB B aABTOTPAKTOPHOM MAIIMHOCTPOEHHUH, B
PEMOHTHOM IPOU3BOJCTBE.
OnumuTe KIacCH(PHUKAINIO METAJUIOB M X IPUMEHEHHE B HAPOJHOM XO3SHCTBE.
Onumure KpUCTAJUIMYECKOE CTpOeHUE MeTailioB. IIpuBennTe cxeMaTUyHO OCHOBHBIE THUIIBI
KPUCTAJIMYECKUX PEIIETOK, BCTPEUAIOUIUXCA Yy METaUIOB, U YKaXHUTE, KaKUMHU
rapaMeTpaMu OHU XapaKTepU3YyIOTCS.

5. OnuumTe OCHOBHBIE 3aKOHOMEPHOCTH Ipoliecca KpUCTaJUIM3aluu. BiusHue npumecedt u

YCIOBUHM OXJIAXKIEHUS HAa IPOLIECC KpUCTAUIU3alMK MeTaioB. OTBET NOSICHUTE CXEMaMU.
6. M3noxuTe yCIOBHS TOJYYCHHS MEITKO3EPHUCTOM W KPYITHO3EPHHCTOW CTPYKTYPHI IPH
KPUCTAJUIM3ALMU METAJLIOB.

7. TlocTpouTh KpHUBYIO OXJaKICHHS JUIsI YUCTOTO ejle3a U Ha 3TOM IpUMEpPEe MOSCHUTH
CYIIHOCTb aJUIOTPOMHYECKUX (IMOTUMOPQHBIX) MPEBPALICHUI METANIOB U UX MCIIOJIb30BaHUE.

8. Omucarp TepMOJMHAMUYECKHE OCHOBHI (Da30BbIX NMPEBPAIICHUH B METaJJIax.

9. Kak nmpoucxoauT KpUCTAUTU3aIMsl MeTauia B u310xauIe? CXxeMaTHyHO MOSICHUT CTPOCHUE
CJINTKA CIIOKOMHOM CTaJIN.

10. Kakumm (Qu3HUECKUMH, XUMHYECKHUMH, MEXaHHYECKUMH M  TEXHOJIOTUYECKUMHU
CBOMCTBAMM XapaKTEPU3YIOTCA MeTAILIbI? Kak MOXKHO U3MEHATH sl ITUX CBOMCTB?
11. W306pa3ute cxeMy JOMEHHOI! M€Yy, ONUILINTE OCHOBHBIE €€ YacTH U padoTy.
12. Kakne (pU3HKO-XUMUYECKHE TPOIECCHl MPOUCXOAAT B JIOMEHHOW IMEYH MPHU TPOHU3BOJICTBE
yyryHa? [IpencraBbTe cxeMaTuyecku MpoQuiib TOMEHHOM Me4H, YKa)KUTE OCHOBHBIEC €€ YacTH U
M3MEHEHHE TeMIIepaTyphbl MO BHICOTE MEYH.
13. H3noxuTe X0I ITOMEHHOTO TpOIlecca BHITUIABKHA YYryHa, HAMHUIIATE MPOUCXOJSIINE TIPU
3TOM PEAKIUH.
14. OxapaxrtepusyiTe MNPOAYKTHl TOMEHHOIO MPOW3BOJCTBA U IMPUMEHEHHE HX B HApOIHOM
XO35IICTBE.
15. Kakumu mapameTpamMu XapakTepU3yloTcs JoMeHHble mnieun? [IpuBenure OCHOBHBIC
TEXHUKO-3KOHOMHYECKHE TTOKa3aTeIu paboThl JOMEHHBIX MeueH.
16. B dyem 3axiodaercss CYIIHOCTh NMPOW3BOJICTBA CTank u3 uyryHa? Kakue cCymiecTByroT
Pa3HOBUJAHOCTH IPOLIECCOB MOJTYYEHUs cTanu? JlaiiTe UX CPABHUTEIBHYIO XapaKTEPUCTHUKY.
17. V306pa3ute cxeMmy yCcTpOHCTBa KHCIOPOJAHOTO KoHBepTopa. [loscHuTe hus3nko-xumMudeckue
MIPOLIECCHI, MPOTEKAIOIIMe B KOHBEPTOpE. YKAKUTE MEPCIEKTHBBI Pa3BUTHs 3TOro crocoda
MOJTY4YEHUS CTaJH.
18. Omnwumure cxXeMy TEXHOJOTHYECKOrO IIpoliecca BBIIABKM CTald B  KUCJIOPOAHOM
KoHBepTope. Kakue cranu noiay4aroT 3TUM criocodom?
19. MsoOpasute cxemy mapTeHOBCKOM meun. [losicHute (u3MKO-XMMUYECKHE MPOIIECCHI,
MIPOTEKAOIINE B OCHOBHBIX MAPTEHOBCKUX I€Yax.
20. OmnuiuTe 3Tanbl MpoIecca BHIIUIABKYA CTalH B CTACIUIABIIIbHBIX arperarax.
21. Onumwure pazHOBUAHOCTH MApPTEHOBCKOTO CIOCOOA BBIIUIABKU CTAld B 3aBHUCHMOCTH OT
pona ¢hyTepoBKHU U coCTaBa MUXTHI. [IpuBeuTe NpUMeEphl MPUMEHEHHS] 3TUX PA3ZHOBUIHOCTEH.
22. Onumure cXeMy TEXHOJIOTHH BBITUIABKU CTalld B OCHOBHOW MapTEHOBCKOM IMEYU CKparl-
PYAHBIM MPOIECCOM. YKaXHUTE IMEPCIEKTUBBI Pa3BUTHs MapTEHOBCKOTO CIOCO0a BBIIUIABKH
CTaJIN.
23. Omnumwure cxXemy TEXHOJOTHYECKOTO Mpoliecca BBIMIABKA CTajJd B OCHOBHOHM TyroBoii
anektponedn. [IpuBenure cxemy IHeUd MW YKaKUTE MEPCHEKTHUBBI Pa3BUTHSL ATOro crocoda
IIPOU3BOJICTBA CTAJIN.
24.  OnuiuTe TMpoUecchl, MPOUCXOJAIINE B METalle NpU YOPYrod M IUIaCTHYECKOM
nedopmarum.
25. TlosicHUTE OCHOBHBIE MEXaHWYECKHE CBOMCTBAa METAJIJIOB M METOJIbI MX ONPEACTICHUSL.
26. Kakue mporecchl IpOUCXOIAT MPU XOJOTHON IacTuueckoi aedopmaruu? Kak mpu stom
U3MEHSIIOTCS U 3a CUET YEro CBOMCTBa MeTauia?
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27. Kakue mporiecchl MPOUCXOMAT HpHU ropsiueit miactudeckoi nedopmanuu? Kak nmpu stom
U3MEHSIIOTCSI CBOMCTBA METAJlIa U 33 CYET Yero?

28. Urto coboii mpeacTaBisieT AuarpaMma cocTosHUS cruiaBoB? [1osicHUTE TepMHUECKUN METO.
IIOCTPOCHHUS TUarpamm.

29. H300pa3ute auarpammy cOCTOsSHUS criaBoB JKene3o-LleMEHTHT U U IPOBEAUTE aHAIN3
€€ 110 OCHOBHBIM TOYKaM, JIUHUAM, obOnacTsM. [laiiTe omnpeneneHUss OCHOBHBIM CTPYKTYPHBIM
COCTAaBJISIOIIM 3TOU TUarpaMMmBbl.

30. YeM oTiimyaercs 1o CBOWCTBAM U CTPYKTYpE cepble, KOBKME U BBICOKOIIPOYHBIC UYT'YHBI?
[IpuBeaute MapKkupoBKY U 001aCTh IPUMEHEHHUS.

C.2. Temwl 0oxknaoos
1. Onumure TEXHOJOTHIO MOJYYEHHS] BBHICOKOIPOYHBIX UYT'YHOB, UX CTPYKTYPY, MapKHPOBKY,
CBOICTBa, 00JaCTh IPUMEHEHHSL.
2. OnumuTe TEXHOJIOTHIO MOJyYeHUsT (EpPPUTHON CTPYKTYpPHI KOBKOTO UyryHa, MapKHPOBKY,
CBOICTBa, 00JaCTh IPUMEHEHHSL.
3. Kak BIusIFOT Ha CBOWMCTBA CTaJIM, TIOJIOKEHUE KPUTUYECKUX TOYEK, MPOKAINBAEMOCTh TaKHe
JETUPYIOIIME D3JEMEHThl KaK: HUKeIb, XpoM, BoJb(dpam, BaHaAWN, KOOaJlbT, KpEMHUH,
Maprasen?
. Omumure MapkupoBky JerupoBanHou cramu no ['OCT. IlpuBeaure npumMepsl NPpUMEHEHHUS
KOHKPETHBIX MapoK JIETUPOBAHHOM CTaIM a MAIlIMHOCTPOEHHH.
5. TlpuBenute KiIaccU(PUKAUIO JITUPOBAHHBIX CTaJled MO MHUKPOCTpykType. IlpuBemute
MIPUMEPBI MAPOK COTJIACHO 3TOW KJIacCU(UKALMU U UX IPUMEHEHHE B MAILIMHOCTPOEHUH.

6. IlpuBenure coBpeMEHHYIO KiIacCH(UKAIIUIO BHIOB TepMHUeCcKoil oOpaboTku. [losicHuTte
Ha3Ha4YeHHE Ka)X<J0ro BUJA.

7. OnumuTe CyIIHOCTh, MPEUMYIIECTBA, HEAOCTATKH U 00JACTh MPUMEHEHHS pa3IUUHbIX
MIPOM3BOJICTBEHHBIX CIIOCOOOB 3aKaJKU CTAJIH.
8. M3noxute TeOpeTHYeCKre OCHOBBI OTITYCKA, €T0 Pa3HOBUIHOCTH, HA3HAUYEHHUE U BIMUSHUE Ha
CTPYKTYPY U MEXAHMYECKHE CBOMCTBA 3aKaJCHHOW CTAJIHU.
9. Onumwure OCHOBHBbIE BHUJIbI Ne(PEKTOB, BOZHUKAIOMIMX B PE3yJIbTaTe 3aKaJKU CTaJIH,
MIPUYMHBI UX BO3HUKHOBEHHS U CIIOCOOBI TPEIOTBPAIICHHUS.
10. Ot 4ero 3aBUCHUT NMPOKAIMBAEMOCTh CTaJe U KakK OHa OIpeesseTcs?
11. Onumure CYIIHOCTh, MPEUMYILECTBA, HEJOCTaTKU M 00JIACTh MPUMEHEHUS Pa3TUYHbIX
IIPOU3BOJICTBEHHBIX CIIOCOOOB 3aKaJKU CTAJIH.
12. V3no0xuTe TEOPETUYECKUE OCHOBBI OTIIYCKa, €0 pa3HOBUIHOCTH, HA3HAUCHUE U BIUSHUE HA
CTPYKTYPY U MEXaHUYECKHE CBOMCTBA 3aKAJICHHOM CTaJIH.
13. Onwumwure OCHOBHBIE BHUABI JEPEKTOB, BO3HHUKAIOIIMX B pE3yJbTaTe 3aKalKU CTal,
MIPUYMHBI UX BO3HUKHOBEHHS U CIIOCOOBI TPEIOTBPAIICHHUS.
14. Uznoxkurte CYMIHOCTh OOpaOOTKH XOJOJOM 3aKaJIeHHBIX jAeraneil. OMUIINTE MpPOIECCHI,
MPOUCXOIAIINE TIPU 3TOM B CTaJIH, IPUBEIUTE TPUMEPHI TPUMEHEHUSL.
15. Onumwure KpaTko TEXHOJIOTHUIO MOBEPXHOCTHOM 3aKallKi C HarpeBOM TOKaMU BBICOKOI
YacTOThI IIEMKH CTaJIbHOTO KOJICHYATOrO Basla. YKaXUTE IMPEUMYLIECTBA U HEAOCTATKH 3TOTO
crioco0a 1 001aCTh €ro MPUMEHEHHUS.
16. Onumure KpaTko TEXHOJIOTMYECKHM IpOoLecC LEMEHTalluu JeTaled B TBEPIOM
KapOropu3arope M MOCHEAYIOLIEro TepMudecko oOpabGotku. [IpuBenure mpuMepbl
HCII0JIb30BAHUS ITOTO MpoLecca sl KOHKPETHBIX AeTajlei.
17. Onumurte KpaTKO TEXHOJOTMYECKHI Mpolecc Tra30BOM LeMEHTaluu JeTaned u
nocuenymoueil repmuyeckoit 06padboTku. O6IacTh NPUMEHEHHUS.
18. Omnummre KpaTKO TEXHOJOTHMUYECKUI MHpoIllecC a30THPOBaHMA JeTaleil m obiacTb ero
IIPUMEHEHMUSL.
19. Onmmwure KpaTKO TEXHOJOTHYECKUH TIPOLECcC KHUJIKOTO LHUAHUPOBAHUS JeTalied, ero
Pa3HOBHUIHOCTH, MOCIETYIOUIYI0 TEPMUUECKYIO 00pabOTKy U 001aCTh IPUMEHEHUS.



20. Onummre CyIHOCTh, Pa3HOBUIHOCTH U 00NacTh mnpuMeHeHus auddy3noHHOM
MeTaJUIU3aluu.

21. WM3noxute 0COOCHHOCTH TEXHOJIOTUM TEPMHUYECKOU 0OpaOOTKH JIETHPOBAHHBIX CTAJICH.
22. Onummre BAMSHUE CTPYKTYPHI U JICTUPYIOMIMX 3JIEMEHTOM Ha MEXaHWYECKHE CBOICTBA
KOHCTPYKLIMOHHBIX CTaJeH.

23. Wznoxute BIMSHUE pa3IMYHBIX BHUJIOB TEPMHUYECKON 0O0pabOTKM Ha CBOMCTBa
KOHCTPYKIIMOHHBIX CTaJeH.

24, JlaiiTe XapakTepUCTUKY CTajsiM, I[PUMEHSEMBIM JUIsl WM3TOTOBJIEHUS LEMEHTYEMBIX
JECTaJEH.

25. JlaiiTe XapakTepUCTUKY CTaJIAM, MPEIHA3HAYCHHBIM JUI W3TOTOBJIEHUS JCTAJNICH,

[IOABEPracMbIM YITYUILIEHHUIO.

26. VYKaxuTe OCHOBHbIE NPEUMYLIECTBA JIETMPOBAHHBIX HMHCTPYMEHTAJIbHBIX CTaJlell IO
CpaBHEHMIO ¢ yriaepoiauctbiMu. [lpuBeaure Mapku U COCTaB CTajdu JUIsl W3TOTOBJICHUS
PEXYIIEro, MITAaMIIOBOTO M U3MEPUTEIBLHOIO HHCTPYMEHTA.

27. Oxapakrepu3yiTe cBoiicTBa ObicTpopexymield ctamu P18. M3o0pasute rpaduk pexnma
TePMUUYECKOW 0OpabOTKM ATOW CTamud W JaiiTe O0OOCHOBaHUE OTMAEITBHBIM OIEpalUsM 3TOTO
mporecca.

28. OmnwmmuTe COCTaB, CTPOCHHWE, CBOWCTBA W Ha3HAYCHHWE HEP)KaBEIONMX crajei. Yem
0OBSACHSIOTCS BBICOKHE aHTUKOPPO3UOHHBIE CBOMCTBA HEP/KABEIOLUX CTaIeH?

29. MUznmoxuTe CBOWCTBA, OCOOCHHOCTH CTPYKTYPHI M CYITHOCTH TEXHOJIOTHH HW3TOTOBIICHHS
MeTaJJIOKepaMHUYECKUX TBepAbIX ciiaBoB. [IpuBeaure kinaccuduxanuio, Mapkuposky no 'OCT
1 001acTh MPUMEHEHHSI STUX CIUIABOB.

30. Oxapakrepu3yiTe CBOHCTBA, CTPOCHHE, IIPUBEIUTE IPUMEPHI TPUMEHEHHUS )KAPOTTPOYHBIX H
KAPOCTOMKHUX CTAJICH.

31.  OxapakTepu3yiTe CBOWCTBA, CTPYKTYpPY, MPUBEAUTE MPUMEPHI MPUMEHECHHS CILJIAaBOB C
0COOBIMU TETJIOBBIMU CBOMCTBAMH.

32. OxapakTtepu3yiTe CBOWCTBA, CTPYKTYpY, HPHUBEIUTEC MPUMEPbl NPUMEHEHUS
W3HOCOCTOMKHX CTaJIEeH.

33.  OxapakTepu3yiTe CBOWCTBA, MapKH, TEPMHUUECKYIO O00OpabOTKY, CTPYKTYpPYy MPYKHHHBIX
CTaJIeH.

34. Tlpuemute coBpeMeHHYIO Kiaccudukanuio 1 Mapkupoky o 'OCT nartyneit. [Tpumepst
MIPUMEHEHHUSI 3THX CIUIABOB B MAIIMHOCTPOECHUH.

35. IlpuBemute coBpemeHHYIO Kiaccudukanuio u MapkupoBky mo ['OCT Opons. Ykaxwure,
KaKoi TepMHuYecKOil 00paboTKe OHM MOABEPraroTCs U KaK MPU 3TOM M3MEHSIOTCS MX CBOMCTBA.

YkaxuTe 00J1acTh IPUMEHEHHUs OPOH3.
36. MpuBeauTe COBPEMEHHYIO KNAaCCUOUKALMIO U MAPKUPOBKY aNtOMUHUEBBIX CM1ABOB,
npueeauTe NPUMepPbl NPUMEHEHUS 3TUX CMNIABOB B MALMHOCTPOEHUMN.

37. [IlpuBeaute CcOBpeMEHHYIO KIacCH(DUKAIMIO M MapKUPOBKY MAarHUEBBIX CILIABOB.
Omnummure UX CTPYKTYpY U MEXaHW4ecKue cBoiicTra. [IpuBenure nmpruMepsl MpUMEHEHUS.

38. Msnoxurte TpeOOoBaHMS MpEIbsBIsAeMble K NOJIINIHUKOBBIM CIIJIaBaM. YKa)KUTE CIUIABBI,
OTBEYAIOIIME THM TPEOOBAHUSIM, OIUIIUTE MX CTPYKTYpYy M cBoiicTBa. [IpuBenute mpumepsl
PUMEHEHUSL.

39. OnwumuTe cocTaB, CBOWCTBA, TEXHOJIOIMIO U3TOTOBICHHS MOPOIIKOBBIX CIUIABOB. YKaKUTE
0011aCTh UX IPUMEHEHUSL.

40. OnummTe Kiaaccu(UKaIMo, CTPOSHHE MOJUMEPOB U TIIACTUYECKUX MacC U UX PUMEHEHUS B
COBPEMEHHOM MAaIlIMHOCTPOEHHH.

41 . OnuumTe TEXHOJIOTMUECKUH Mpoliecc CBapKy U MalKH.

42. Onuimute Kiaccu(UKAIUI0 METANIOPEKYIIUX CTAHKOB U X Ha3HAYCHUE.

43. OxapakTepu3ylUTe CBOICTBA U MPUMEHEHHE rOproYe-CMa30uHbIX MaTEPUAIIOB.

44. OnuiuTe CBOWCTBA OXJIAXIAIOMIMX KUAKOCTEH JBUraTeei.

45. BpI0O0p TOPMO3HBIX KUAKOCTEH M UX CBOMCTBA.

Baok D (mpomeKyTOYHBbI KOHTPOJIb)



Ilepeuenv 60npocoé u 3a0anuii 01 NPOMENCYMOYHOU ammecmayuu (IK3ameH):
Bonpocwl 0ns nposepxu yposus ooyuennocmu 3HATH

1. Kakue TpeOGOBaHUS MPEABIBISAIOTCSA K HCXOAHBIM MaTepHaliaM JUIs IPOU3BOJICTBA YYT'YHA B
JOMEHHOH neun? YKaKuTe posib  (paroca M Iuiaka B JOMEHHOU TeUH.

2. CKoOJIBKO YIJIepo/ia ¥ B KaKOM COCTOSIHMH OH IMPUCYTCTBYET B OJIOM U cepoM uyryHe? 5)
Kakue uyrynsl Ha3piBatoTcsi eppociiaBamu? O0IacTh UX IPUMEHEHHUS.

3. KakoBo Ha3zHaveHHUE pereHepaTopoB B MAPTEHOBCKOM Meun? YKaXHTe CBOWCTBA
MapTEHOBCKOW KUCJIOW U OCHOBHOM CTalli M 00J1acTh uX npuMeHeHus. [lo cxemam, umeronumcest
B y4eOHUKaX, OOBSICHUTE YCTPOMCTBO U PA0OTY AYTOBBIX 3JIEKTPUIECKUX MEUeH.

4. Kakue (akTopbl ONpPENeNsioT KauecTBO CTanu? B yem cymHOCTh crocoba HEpepbhIBHOM
Pa3BUIIKU CcTaIu?

5. Ilepeuncnute crocoObl oOoramieHus pyJ BETHBIX MeTauioB.  Kakoe 3HaueHHE HMEET

nepepaboTka 0TX0/10B U Jioma?

6. VKaxkuTe  OCHOBHBIE  TPOIECCH,  MPOUCXOJSIINE  TPH  TOJYy4YEHUH  MEAU
MAPOMETAILTYPTUYECKUM CIIOCOOOM. YKaKUTE 00JIACTh TPUMEHEHHS ME/IU U €€ MapPKH.
7. Tlouemy mpOW3BOACTBO ATIOMHHHS COCTOUT M3 JBYX IPOIIECCOB? B 4em cymHoCTh

MOJTY4YSHUS TJIMHO3EMa CIIOCOO0OM criekanusa? B ueM CymHOCTb 37eKTpoJin3a riauHo3emMa’?
8. VYkaxwurte 001acTh MPUMEHEHHS AJTIOMUHUS U €r0 Mapku. M3 KakuxX MpoIeccoB COCTOUT
Croco0 MoTydeHus: MarHus U3 pysl?

9. B 4eM CyIIHOCTh TEXHOJIOTHH TIOJYYSHHSI METAIMYECKOTO TUTaHA U3 PYIbI?

10. B yem oTimMuMe CTpOEHHs METAJUIOB OT HeMeTautoB? .UTO O3HAUYArOT MOHSTHS 3€PHO,
CTpYKTYypa, ¢a3za, cucrema?

11. UYro moHWMAaeTCs TOJ AaTOMHO-KPUCTAUTMYECKOW  CTPYKTypoi MmetamioB? .Kakwe
KPUCTAJJIMYECKHE PEIIeTKU HanboJsiee 4acTo BCTPEUAIOTCSl y METalIoB?

12. Yem peanpHas KpUCTaUTMUECKas pelIeTKa OTIMYaeTcs oT waeanbHou? .Kakue medextsl
BCTPEYaIOTCs B aTOMHO-KPUCTAJUTMYECKOM CTPOSHUH METAJIOB?

13. Ha xakue cBoiicTBa METa/JIOB OKAa3bIBAIOT BIUSHUE N1€(EKThl aTOMHO-KPUCTAILTINYECKOTO
ctpoenusi? Uto nonnMaercs o AMPPy3MOHHBIMU MPOLIECCAMU, MPOTEKAIOIMMHU B MeTaax?
14, Yrto HasbIBaeTcs KpucTaum3anuer Mmeramia? KakoBbl yclnoBus Havdala KpUCTAJUTH3AIUH
Meraa’?

15. Ot xakux (pakTOpOB 3aBUCUT CKOPOCThH Mpoliecca KpucTauim3anuu meramuia? OT Kakux
(hakTOPOB 3aBUCHUT pa3Mep KPUCTAILIOB (3epeH) MPH KPUCTAIUIU3AMNA METAJIJIOB?

16. Kak BnusieT 3epHUCTOCTh CTPYKTYpPbI HAa MEXaHHYECKHUe CBOMCTBa MeTayuioB? Kak BiusioT
MIPUMECH Ha MPOLECC KPUCTAUIU3ALUN METAIIOB?

17. Tlo xakuM NpUYMHAM B Pa3jIMYHBIX 30HAX CIUTKA 00pa3yroTCs pa3iudHble CTPYKTYpbl? UTo
MMOHUMAETC 01 MOJUMOP(HBIM MpEeBpaIlleHuEM METAIIOB?

18. Uro HaszmiBaeTcs TBepIbiM pacTBopoM? Kak B cmiiaBax 00pa3syrOTCsi XUMHUYECKHE
coenunenus? Kak B crutaBax oOpa3yroTcss MEXaHHYECKHE CMecu?

19. HapucyiiTe cxembl pacroioXeHUs aTOMOB 00enX KOMIIOHEHTOB B TBEPIBIX pacTBOpPax
3aMelleHusl U BHEIPECHMUSI.

20. Kakoe 3HaueHue UMEIOT AUarpaMMbl cocTosHua? Yem xapakTepeH IBTEKTUUYECKH criiaB?
Kakoii crijaB Ha3pIBaeTCs IBTEKTUYECKUM, JI0 - U 32 IBTEKTHUYECKUM?

21. Kak BiusieT KOJWYECTBO AMCIOKAIMK Ha MpodHOCTh MeTaimna?  Kakas pasHUIla MEXIy
HAaKJIETIOM U HarapTOBKOM?

22. B yeM CylIHOCTh MPOIECCOB BO3BpaTa M PEKpUCTAIIM3AINUN?

23. Mexanuyeckue cBoicTBa MeTamsioB? Kakue XapakTepUCTHKH MPOYHOCTH OMPEAETSIOTCS
MIpU UCIIBITAaHUM Ha pacTshkeHue? To ke, MIacTUYHOCTU?

24. Kak o603HauaeTcs TBepaoCcTh o bpunenno? KakoBa o61acTh mpuMeHeHuUs 3Toro crnocoba?
B wem nocrouwncTBa M HemoctaTku crioco6a Poxsenna? KakoBa o6macTh mpuMeHeHHs criocoda
Buxxkepca?

25. Kak octrarouHble HAMpsHKEHUS BIUSIOT Ha MPOYHOCTH MeTaa? Kakumu ciocobaMu MOKHO
CHSITh OCTAaTOYHBIE HAIPSHKEHUS?



26. . Kakue mpeBpaleHus MPOUCXO AT B CIUIaBax jkele30-meMeHTUT o jmausaM GS u ES? Tlpu
KaKoW TeMneparype IpoucXoauT 00pa3oBaHue nepinura’?

27. Kax BiusieT yraepo Ha cBoiicTBa ctaneii? Kak BIMSIOT OCHOBHBIE TOCTOSIHHBIE TPUMECH Ha
CBOJCTBa cTaIun?

28. Kak Binustor Qocdop u cepa Ha cBoiicTBa craneii? Kakoe BiaMsHHE HA MPOYHOCTH CTAIH
OKa3bIBAIOT MapraHel] U KpeMHUi?

29. Kakue »oieMeHTHI Ha3bIBalOTCs JierupyromuMmu? Kak — BiIuseT jerupoBaHue CTaIH Ha
pa3Mepbl U Maccy JAeTajieil MaH?

30. IMlo xakuM mnpu3HaKaMm Kiaccupuuupyror cramua?  Ilepeunciaure  Mapku — cranei
OOBIKHOBEHHOTO KadecTBa.

31. Kakas cranp Ha3pIBaeTCs BBICOKOKadecTBeHHOU? Pacmmdpyiite mapku crameii: Cr-2, 60,
V12A, 12xH3.

32. B kakoM COCTOSHHH HaXOIUTCS YIJIepoJ] B OenbIX M cepbix uyryHax? Kak BIIHSTFOT
OCHOBHbIE ITPUMECH Ha CBOMCTBA Yyr'yHOB?

33. Kak nonyyaror koBkuid uyryn? Kaxosa ¢opma rpadura B MoaudpuIupoBaHHBIX YyryHaX?
[Touemy npu mapoo6paszHoit popme rpaduTa UyryH UMEET HOBBIIIEHHYIO IPOYHOCTh?

34. Kakast cTpyKTypa J0JDKHA OBITh Y aHTU(PPUKIIMOHHBIX 4yryHOB? HamummTe MapKu cepblIx,
KOBKHX W BBICOKOTIDOYHBIX YYTYHOB.

35. KakoBo Ha3HAYCHHUE TEPMUICCKOW M XHMHKO-TEPMHUIECKOH 00paboTKm?

36. Kakas 3akayika Ha3bIBaeTCS MOJTHOM, a Kakas — HenoJiHou? OT 4ero 3aBHCHT BBIOOD
OXJIAXKJIAKOIIEN cpebl mpH 3akanke? Kakas cTpykTypa mosiydaeTcs B CTaju MOCie
CTYIIEHYaTOMN U NOCJIE N30TEPMUYECKOHN 3aKaIKn?

37. 3adem mocIe 3aKaNKH MPOU3BOAUTCS OTITYCK cTau? OT 4ero 3aBHCHT BHIOOD TEMIIEPATyphI
oTmycka?

38. B uem mocromHcTBa MoBepXHOCTHOM 3akanku TBY nepex npyrumu BugaMu OBEPXHOCTHOM
3aKanKu’?

39. lyst meraneit u3 Kakux crajei mpousBoauTces emenTanusa? Kakas tepmudeckas
00paboTKa clemyeT mocie IeMEeHTAIH ?

40. B yeM 1OCTOMHCTBA U HEJIOCTATKU a30TUPOBAHUA? YKaKUTE OCHOBHBIC BUIBI
a30TUPOBAHUSL.

41. Kakas npuHIMIIHAIbHAS pa3HHUIA MEXKTy 1] dy3nOHHON METAIITU3alueH 1
MMOBEPXHOCTHBIM MOKPBITUEM MeTaIJIaMu?

42. Kakue cTanu OTHOCATCS K KOHCTPYKUMOHHBIM? Kakumu cBoicTBaMu JOJKHBI 001a1aTh
KOHCTPYKIIMOHHBIE cTanu?

43. YeM oTnM4YalOTCA KaueCTBEHHBIE CTAJIM OT cTajieil 0ObIKHOBEHHOTO KauecTBa? Kak
yIAYUIIUTh MEXaHUYECKHE CBOWCTBA JIeTalel U3TOTOBJICHHBIX U3 CTajeil 0OBIKHOBEHHOIO
KauecTBa’?

44. Kak BIuseT coJepKaHUe IMHKA HA CBOMCTBA IaTyHel? B ueM HeqocTaToK HarapTOBaHHBIX
naTyHeu?

45. Pactndpyiite crnas JIT96 u BpAXKH 10-4-4. Ykaxute ux cBONCTBa 1 001aCTh
MpPUMEHEHHsS. YKaXuTe 00JacTh MPpUMEHEHUS OepUIUTHEBOM OPOH3BI.

46. KakoBbI CBOMCTBa U 0071aCTh MPUMEHEHUS AIFOMUHHUEBBIX CIIIaBoB Amil, AMr? B yem
CYIIHOCTb CTapeHUs JIOPATIOMUHOB?

47. Ha3oBHUTE OCHOBHBIE CBOMCTBA MarHMEBBIX CIUIABOB M 00JIACTh WX MPUMEHEHMS.

48. Kak MapKupyroT TUTaHOBbIe cruiaBbl? O0nacTh UX npuMeHeHus. CpaBHUTE CBOMCTBa
TUTAHOBBIX CIIJIABOB C JKEJIE€3HBIMU U aJTFOMUHHEBBIMH.

49. Kakue TpeOOBaHHUS MPEIbABIAIOTCS K aHTUPPUKIMOHHBIM cruiaBam? 14. Pacmugpyiite
crmaB b2, ykaxure ero cocraB npuMeHeHus. 15. CpaBHuTte cBoiicTBa 0a60MTOB 1 OpOH3 Kak
aHTU()PHUKIIMOHHBIX MAaTEPUAJIOB.

50. PacckaxuTe 0 XUMHUYECKUX CBSI3AX B MOJUMEPHBIX MaTepHaax. B uem cyniHocTh peakiuii
MOJIMMEPHU3AIMH U TIOJIUKOHAEHCAun?



51. Ilepeuenb ocHOBHBIE CBOIiCTBa mIacTMacc. Kak kiaccupuiupyroTes miacTMacchl o
MOBEJICHUIO MPU Harpese?

52. HazoBuTe OCHOBHBIEC TEPMOILIACTUYHBIEC IOJIMMEPHI, KOTOpPbIE HanOO0JIee MHUPOKO
IIPUMEHSIOTCS B IPOMBIIIIIEHHOCTU. Ha 0CHOBE KakuX 10JIMMEPOB U3rOTOBJISAIOTCS TOPMO3HbBIE
KOJIOAKU?

53. Ilepeuncnute OCHOBHBIE KOMIIOHEHTHI IIACTMACC C HAITOTHUTENIMH. KakoBbI cocTas,
CBOMCTBa U 00J1aCTH IPUMEHEHUSI TEKCTOIUTA?

54. Jlns Kakux MPUMEHSIOT IUIaCTMACChI € MOPOIIKOBBIM HanoaHuteneM? Kakoe 3HaueHue
MMeeT IPUMEHEHUE IIaCTMAacC KaK KOHCTPYKIIMOHHBIX MAaTEPUajIOB B IPOMBIILIEHHOCTH?
55. Ilepeuncnure OCHOBHbIE KOMIIOHEHThI PE3UHOBON CMECHU U OCHOBHBIE CBOWCTBA PE3UHBI.
Kakue marepuaiibl NpUMEHSIOT B KaUYECTBE BYJIKaHU3aTOPOB?

56. B yem mpeumyInecTBa KJI€EBBIX COSTMHEHNN Mepel 3aKIJICTIOYHBIMH U CBAPHBIMU ?

57. Onumure Ki1accupUKaIMo METAJUIOPEKYIUX CTAHKOB U UX Ha3HAYEHUE.

58. I'pymma TOKapHBIX CTAaHKOB U WX Ha3HAYCHUE.

59. I'pynmia ppe3epHBIX CTAaHKOB U X Ha3HAYCHUE.

60. I'pynma mrgoBaIbHBIX CTAHKOB M X Ha3HAYCHHE.

61. I'pymnma 3y0OHape3HBIX CTAHKOB M X Ha3HAYCHHUE

62. TIpoTshKHBIE CTAaHKH U MX Ha3HAUCHHE.

63. CTporajibHbIe CTAaHKH U UX HA3HAYCHHE.

3aoauu ona nposepxu yposus ooyuennocmu YMETH u BJIA/[ETH:

3agaua 1
Kakmne ocHOBHBIE KJIacChl YYyryHOB HCHOJB3YIOTCSI B KAayeCTBE KOHCTPYKIIMOHHOTO
Marepuana? B uem ux oOmHOCTS U paznudue: o coctaBy? [lo crpykrype?

3anava 2
Tepmuueckas o6padboTka. TexHonmoruueckasi onepamnus - TepMuueckas o0paboTKa COCTOUT
13 TpPEX OCHOBHBIX IMEPEXOJIOB: HATPEB IO OINpPEAeIEHHON TeMIlepaTyphl, BBIACPKKA MPU ITOM
TEeMIIepaType U OXJIaKICHUE C ONPEeIEHHON CKOPOCTHIO.
[losicHuTe, KaKk pa3nauyaroTCs BUIBI TEPMHUUYECKON 00pabOTKM MO TeMIiieparype Harpena?
CBO10 TOUKY 3pEHHS MPOUJUTIOCTPUPYUTE C MOMOIIBIO TUarpaMmbl coctossHus «Fe - FesCy.

3agaua 3
TexHonmornueckas omepamus - TepMHUUYeckas oOpabOTKa COCTOMT U3 TpPEX OCHOBHBIX
MEePEeX0JI0OB: HArpeB 10 OMpEeNeIEHHONW TeMIlepaTyphbl, BbLAECP)KKA IMPH ATOM TeMIleparype H
OXJIQXKJICHHE C ONPECIICHHONW CKOPOCTHIO.
[TosicHuTe, Kak pa3IMYalOTCs BUIBI TEPMHYECKOM 0O0pabOTKH, MpeIoararmimue
OXJIXKJCHHUE U3 AYCTEHUTHOTO cOCTOsIHUSI? CBOIO TOUKY 3pEHUS TPOUILTIOCTPUPYIHTE C TOMOIIBIO
«C - nuarpamm.

3agaua 4.
[ToBeimieHue TBEPAOCTH CTalM MPH 3aKalKe CBA3aHO C MApPTEHCUTHBIM MPEBpAICHHEM
ayCTCHHTA.
Uro takoe mapTeHCUT? B uéM OTIHUMe MapTEeHCUTHOTO U MIEPIIUTHOTO MPEBPAIIeHU?
3agaua 5.
Jlns  3akaneHHOM cTanu TPUMEHSIOT OTmycK. KakoBa 1ienb TpOBEACHHS TaKoi
TeXHOJOru4eckor omepanuu? Kakuwe mnpeBpaiieHus, NPUBOAIIINE K HW3MEHEHHIO CBOMCTB
MeTalia, MPOUCXO AT B 3aKaJICHHOW CTaH MPH OTITYCKe?

3amaua 6.
Kakas tepmuueckas oOpaboTka W3JENHil MPUMEHSETCS IMOCIe XOJOJHOW IIIACTHYEeCKON
neopMaruu sl yCTpaHeHus Hakaéna merasia?



3apava /.
B uém 3aximouaercst CymHOCTh TEpMOOOPaOOTKH, UMEeHyeMo#l yinyumienuem? Jlins kakux
JeTajieil OHA IPUMEHSETCS U o4YemMy?

3agaua 8.

MakcumanibHass TBEPAOCTh IMOCIE 3aKaJIKA Y JTOBTEKTOMIHBIX CTallCd JOCTUTAETCS IMPU
3aKaJKe U3 ayCTEHUTHOTO COCTOSHHUS (ITOJIHAS 3aKajika), a y 3a3BTEKTOUIHBIX - MPU 3aKaIKe U3
AyCTEHUTO - IEMEHTUTHOTO COCTOSHUS (HemoyHas 3akaika). [loaTomy HemonHas 3akaika
JOPBTEKTOUIHBIX CTAJIICH U MOJTHAS 3a9BTEKTOUIHBIX HE MPAKTUKYETCS.

OOpsicHATe [aHHOE OOCTOSITETLCTBO C TOYKH 3PEHHUS CTPYKTYPHBIX OCOOEHHOCTEH
JIOOBTEKTOMJHBIX M 3a3BTEKTOUIHBIX CTAJICH, NPOULIKOCTPUPYWUTE CBOKD TOYKY 3pPEHHS IO
muarpamme «Fe - FesCy.

3agaua 9.

Kak wu3MeHstOTCS MeXaHMuYecKHe CBOWCTBa cTaie (6B, ©602, O0) C TIOBBIIICHUEM
Temrneparypbl otmnycka? [lodemy XapakTepUCTHKU MPOYHOCTH M TJIACTUYHOCTU (BA3KOCTH) C
MOBBIIIICHUEM TeMIIEPATyphl OTITYCKa U3MEHSIIOTCS M0-pa3HOMY?

3anaua 10.
Uro Takoe mnpokanuBaeMocTh cranu? Kakue cymecTByloT crnocoObl oOIpeaeaeHus
npokanuaeMocTu? Kakue (pakTopsl BIUSAIOT HAa IPOKAIUBAEMOCTh?

IIpumep nocmpoenus bunema npomexicymouHol ammecmayuu (IK3amMeH):

3K3AMEHAIIMOHHBIN BUJIET MIPOMEXKYTOYHOI'O KOHTPO.JISI Ne

1. Bonpoc ons nposepxu yposHs ooyuennocmu 3HATH
Knaccudukanms craneit mo Ha3HAYCHUIO, XUMHUYECKOMY COCTaBY, KauecTBy. MapKHpOBKa cTaie
2. 3aodaua onsa npogepku yposus oobyuennocmu YMETH
Pemmts 3a1aun o BEIOOPY KOHCTPYKIIMOHHBIX MaTEPUAIIOB JIJIsl M3TOTOBJICHHS IeTajIei MaIluH
Y TI0 BEIOOPY TEPMUYECKON 00pabOTKU JIeTaseH. .
3. 3aoanue ons nposepxu yposHs ooywennocmu BJIAJ[ETH

Biamets criocobamu TepMuueckoil 00pabOTKH JeTalield U U TEXHOJOTHEH 00pabOTKH METAJLIOB.

Pasnen 4. Meroanueckue MaTepuasbl, ONpeAessilONIMEe IPOLELyPbI
OLICHUBAHUA 3HAHMH, YMEHHMH, HABBIKOB M (MJIHM) ONbITA 1eSATEJbHOCTH,
XapaKTePU3YINUX 3Tanbl GOPMHUPOBAHUA KOMIIETEHIIH I

Onucanue mnoka3artejied W KpPHUTEPHUEB OLICHUBAHUA KOMIIETEHUUI,
ONMCAHUE IIKAJ OLCHUBAHUS

1. ®ponrTanbublii onpoc.

B pamkax gucuMIUIMHBEL «MarepuanoBeieHHe U TEXHOIOTMS KOHCTPYKIMOHHBIX
MaTepHasIoBy OMPOC IPOBOIUTCH (POHTATLHEIM METOIOM B YCTHOM (opMe Gecelbl ¢ IPYyMIoii,
coderas €ro ¢ MOBTOPEHMEM MPOMJIEHHONW TEeMbl, KaK CPEICTBO JUIS 3aKpeIUICHHs 3HAHMIAL.
Bonpocsl CTaBATcs TakKuM 06pa3oM, YTOOBI OTBET UMEN KPaTKyro (pOopMy, YTOOBI MOCIEMYIONIHIA
BOIIPOC OBLI IIPOJOIDKEHHEM INPEABIAYIIErO, I TOr0, 4YTOOBI PACKPBITH BCE BOIPOCHI
U3Y4EHHOH TeMbl. B pe3ynbTaTe B akTHBHYIO YMCTBEHHYIO PabOTy BOBJIEKAKOTCS MOYTH BCE
CTY[IEHTBI TPYIIBI, OLEHKA CTABUTCS BCEM YYACTBYIOIIMM B OOCYKIEHMH B 3aBUCHMOCTH OT
aKTMBHOCTH Ka)JIOTO U IPaBHJILHOCTH U ITyOMHBI OTBETOB.

B paMkax ompoca 0XBaThIBAIOTCH TeMbl: «OCHOBBI METAILTYPTHYECKOTO IIPOM3BOICTBA,
«CTpoeHHe MeTaIOB W HeMeTaoB», «TepMmuueckas 00pa0oTKa JeTaleil MalIdH»,
«TexHosoruss 0OpabOTKM METAIOB HAa METAuIo00padaThIBAIOIMX CTaHKax», «OCHOBBI
CBapOYHOTO MTPOM3BOJCTBAY.




Ikasa oueHMBaHKMsI YCTHOI'O OIIpoca:

Jtan (ypoBeHsb)

IInanupyemsble
pe3yJbTaThI 00yueHus **

Kpurtepuu oneHnBanus pe3yabTaToB 00y4eHHs

OCBOEHHUS (TIoKa3aTeu TOCTHKEHUS
%
KOMIIETCHIMH 3a/aHHOro YpOBHA 1 Gamn 2 Gamna 3 Gamna 4 6anna 5 GamtoB
OCBOCHUS KOMITCTCHITUI)
Baager, OIIK-2: He Bnageer He ciocoben | Crocoben Bnaneer Crocoben
BBIJICITUTh BBIJICITUTD OCHOBHBIMU | JaTh
- METOIMKOM BBEIOOpA OCHOBHYIO OCHOBHBIC HaBBIKAMH COOCTBEHHY
MaTepHuaoB s L[eTaHei/'I UICHo HUJICH TCKCTAa, pa60TBI C 0
MAIUHH H X PUMEHEHUs JTAHHOM pabotaer ¢ WCTOYHUKAM | KPHTHYECKY
HpH AKCTUTYATAIIH H KOMIICTCHIIA | KPUTHYECKO | U H 10 OLICHKY
u 51 KPUTHYIECKO HU3y4aeMoro
PEMOHTE TPAHCIIOPTHBIX VN
JUTepaTrypon | # MaTepuaa
MalllvuH U TPpaHCIIOPTHO- ~
1o JUTEpaTypon
TEXHOJIOI'HYCCKUX TIUCIIATITIHE 1o
KOMILJICKCOB Pa3IMyHOr0o UCLAILIHHE
Ha3HA4YCHUA.
- 3BHAHUSIMU BIHUSIHUA
CBOICTBA MaTEpUaJIOB
TpeGoBaHusIM Oe30macHOi
CnocodHocThIO 1 5 EKTUBHOI
IOHUMATDH OKCILTyaTaluu
HAYYHbIE OCHOBBI ABTOTPAHCIIOPTA.
TeXHOJIOrHYEeCKUX
NPOLIECCOB B - COBPEMEHHBIMH
ofacT Croco0aMu MOTyIEeHHUs
TEeXHOJIOI'MH, KOHCTPYKITMOHHBIX
opranmsauuy, MATepHAIOB, TEXHIIECKIX
IJIAHUPOBAHUS U YCTIOBHH 1 IIpaBHIT
ynpasenus panroHaIbHOM
N IKCILTyaTaluu
TeXHUYECKOM U .
. TPaHCIIOPTHON TEXHUKH,
KOMMepquKm{ MIPUYMH U TOCIEACTBUI
IKCILTyaTauei TpeKpaILeHHs ee
TPAHCTIOPTHRIX PpaboTOCIOCOOHOCTH;
CHCTEM
Ymern OIIK-2: He ymeer MoxeTt Cnocoben Cnocoben Mosxer
MepecKa3arb | MoKa3aTh MPE/ICTABUTh | COOTHECTH
- UCIIOJIb30BATh CMBICIT OCHOBHYIO METOIbI unen
KOHCTPYKLIIOHHBIE JTAHHOM HJICIO OIpE/ICiCHH | METOJIOB
KOMIIETEHII! | CTPOCHHUS sI CBOUCTB oTIpeIeNICHA
MaTcpualsl, " METaJIOB U | MaTepUajoB | s
MIPUMCHSCMBIC IIPpU HEMETAJIJIOB " uX YIIy4dIICHUS
TEXHUYECKOM TIPUMEHEHUA KadecTBa
00CITy>)KUBaHUU 5 MaTepHasios
> aBTOCTPOCHHU | U YMETH
TCKYLICM PEMOHTC " BLI6paTL
TPAHCIIOPTHBIX U IEPCIICKTUBH
13
TEXHOJIOTUYCCKUX
MaTepHUabl
MaliuH U

000pyI0BaHMUS.




- BEIOMpaTh
MaTepUabl 171
U3TOTOBJICHUS JETAJIEH
MallliH, Ha3HayaThb
PEXKUMBI TEPMUYECKON
00pabOTKH JeTaCH.

- BbIOMpATh
paLMOHATBHBIN
crnoco0, 00opynoBaHme
U PEXUM NepepadboTKu
METaJUIOB B TOTOBBIC
W3JIENUS ¥ 3aTOTOBKH.

- BBIOMpAThH
palnoHaIBHBINA CIIOCO0
MEXaHUYECKOU
00pabOTKH MPOCTHIX
JIeTajeH,
METaJIIOPEXKYIIHE
CTaHKH, a TaK¥Ke
pexymme
WHCTPYMEHTBI
paccuuThIBaTh U
Ha3Ha4yaTh PekKUM
00paboTku. Pemars
3a/1auu.

3natp OIIK-2:

- OCHOB CTPOEHHS
METAJIOB

I Y3HOHHBIX
MPOLIECCOB B METAJLIE.
- (h)OpMHUPOBAHUS
CTPYKTYPBI METAJIIOB U
CILIABOB IIPH
KPUCTAJUIM3AIUN U
IUIACTUYECKUX
nehopMaIui.

- BJIMSIHMS HarpeBa Ha
CTPYKTYDPY U CBOKMCTBA
J1eopMUPOBAHHOTO
MeTajia
MEXaHUYECKHX
CBOMCTB METAJJIOB U
CIIaBOB.

- KOHCTPYKIIMOHHLIE,

HHCTPYMEHTAJIbHbIE
METAJLIbI U CILIABBI;
OCHOB T€OpPHH U
TE€XHOJIOTHH TePMHYECKOMH
00paboTKH CTAJIN;

He 3naer

He nmeer
YETKOI'0
MpecTaBlIeH
Hs 0
CTPOCHUH H
CBOMCTBax
MaTepHalioB

3Haer
OCHOBHBIE
CHCTEMBI
TIOHCKa,
orbopa u
CHCTeMaTH3a
LMK
uHpopmam
o
CTPOCHUH
MaTepuaos,
OJIHAKO HE
MOXET
OIpEeNIeITUTh
AITbTEPHATUB
HbIE
BapHaHTBI
cTpaTeruyec
KHX
pelieHuii B
po0IeMHOI
CHTYallH!

Ilonumaer
METOAUKY U
TEXHOJIOTHIO
00paboTKH
METAJIIOB U
BBIOOp
MapKu
METAIIJIOB
U1 AeTajaen
MAaIIHUH

Crocobex
BBIIETINTD
XapaKTepHBI
1 aBTOpCKUN
MOAXO0J K
IOCTaBJIEHHO
¥ 3amaue




- IIBETHBIE€ METAJLIBI 1
IJIACTHYECKHE MACChI
HX IpUMEHEeHNne B
ABTOMOOMJIECTPOECHHH.

- OCHOB COBPEMEHHDIX
CII0CO00B IOJYYEHHS
MATEPHAJIOB H M3/IeJINH ¢
3aJaHHBLIMH CBOHCTBAMH
H YPOBHEM
IKCILIYATANMOHHBIX
CBOMCTB.

- B 00J1aCTH OCHOBHBIX
TEXHOJIOr MYECKHX
MPOIIECCOB NMEPEPAOOTKH
METAJJIOB B TOTOBbIE
HM3/eJ11s WIN 3aTOTOBKH
MYyTEM CBAPOYHBIX
MPOIIECCOB W 00PA0OTKH
METAJLUIOB Pe3aHHEeM
METAJJIOPEKY UM H
CTAHKAMM. TPaHCIIOPTE

Ilkana oueHMBaHUsl 33IaHUH Ha JIA00PATOPHO-NPAKTHYECKUX 3AHATUAX -
TeKYIIHMH KOHTPOJIb.

Jluanazon 6annos om 0 oo 1.

[Ipn ouenke 3agaHuii Ha Ja0OPATOPHO- NPAKTUYECKUX 3aHATHSIX HCIOJb3YIOTCS
CIICAYIOIINE KPUTEPHUHU:

- YMenue (popMupoBaTh U IPUMEHSATH [I0JIydEHHbIE 3HAHUS HA TIPAKTHKE.

- YMeHue BpIpaboTaTh MPU PELICHUM NMPAKTHUECKUX 3aJaHUN TaKUX MPOo(ecCHOHaNIbHO
3HaYMMbIX KauyecTB, KaK CAMOCTOSTEIBHOCTb, OTBETCTBEHHOCTb, TOYHOCTb, TBOpYECKas
MHULMATUBA.

Ommemxoti (6-7 6annog) OIECHUBACTCA PE3YJIbTAT, KOTOPBIM IMOKA3bIBACT TMPOYHBIC
yYMEHHUsl BbIOpaTh MaTepualibl A HW3rOTOBJIEHMs JeTaJed Ha OCHOBE HX CBOWMCTB H
TEOPETUUECKUX M HKCHEPUMEHTAIbHbIX HCCIEIOBAaHUNH (U3UUYECKUX IPOLECCOB U SIBIICHU,
BJIAQJIeTh CIIOCOOAMM OIpENENEHUsT PEXUMOB TepMOOOpaOOTKM JeTajeid MalllMH Ha OCHOBE
TEOPETHUECKUX U IKCIIEPUMEHTAIBHBIX UCCIIEA0BAaHUH (PU3NUECKUX MPOLIECCOB U SIBJICHUIL.

Ommemxoti (4-5 6annos) OUCHHMBAETCS PE3yIbTaT, KOTOPBIH IMOKAa3bIBa€T XOPOIIWE
3HaHUS 110 U3YYEHUS CBOMCTB MaTepUalOB Ha OCHOBE TEOPETUYECKUX U IKCIEPUMEHTAJIbHBIX
UCCIIeIOBAaHUIM (PU3MUYECKMX MpPOLIECCOB U SBJIEHUHM, BIaJETh CIOCO0AMHU ONpeAeTIeHUs
ONTUMAJIbHBIX PEXHMOB pPEe3aHMsI METAJIOB Ha OCHOBE TEOPETHUYECKHX U SKCHEPUMEHTAIbHBIX
UCCleIoBaHUM (PU3MYECKHUX MPOLIECCOB U SIBICHUM.

Otmetkoit (2-3 OansioB) OLIEHUMBAETCS PE3yJbTaT, KOTOPBIN MOKa3bIBaE€T HE JAOCTATOYHO
XOpOIINE YMEHHs IPUMEHATh 3HaHUS IO BBIOOPY MaTepHaloB B MALIMHOCTPOEHUH B LIEJIOM Ha
OCHOBE TEOPETHUYECKHMX M HSKCIEPUMEHTAJIbHBIX MCCIEJOBAaHUN (U3HMUECKUX IPOLECCOB U
SBJICHUH, BJIAZIETh CIIOCOOAMHU OIpeNIesIeHUs] MapaMeTpoB U CBOMCTB MaTepHalOB HAa OCHOBE
TEOPETHUECKUX U IKCIIEPUMEHTAIBHBIX UCCIETOBAaHUN (PU3NUYECKHX MPOLIECCOB U SBJICHUH.

Ommemxkoui (1 0Oann) oOLEHUBAETCS pPE3yNbTaT, KOTOPBIM MOKa3bIBaeT O4YEHb cialble
YMEHHSI IPUMEHATh METO/IbI ONIPEAEIEHUS] ONTUMAJIbHBIX MapIIPYTOB HA OCHOBE TEOPETHUYECKUX
U DKCIEPHUMEHTAIbHBIX MCCIEIOBaHUN (U3UUECKUX IPOLECCOB U SIBICHUM, W HE BIajeeT
3HAHUSIMHU O CTPOEHUM MaTE€pHaJOB M MX CBOMCTB, a TAKXKe TEXHOJOIMH 00pabOTKU MaTepHalloB
Ha OCHOBE TEOPETMUYECKMX M HKCIEPUMEHTANbHBIX HCCIEIOBAHUN (PU3MUYECKHX TMPOLECCOB U
SIBJICHUM.

Ommemxkoti (0 6annog) OLEHUBAETCS OTBET, NMPH KOTOPOM CTYACHT JIEMOHCTPUPYET
HETMOHUMAaHME 3aJaHUi UK HET OTBETA U JIa)Ke He OBLIO MOMBITKU BBITOJHEHNUS 3aJaHUS.

IIIxasa onennBaHus pedepara - pyOeskHbIH KOHTPOJIb.




Juanazon om 0 0o 7 6annos.

Conepxanue

bamnel

Bo BBenmeHunm 4eTko cGhOPMYTUPOBAH TE3UC, COOTBETCTBYIOIIMI Teme pedepara,
BBINOJIHEHA 33]1a4a 3aMHTEPECOBATh YU TATEIIS.

BrinosiHEHO AeleHnE TEKCTa Ha BBEICHUE, OCHOBHYIO YaCTh U 3aKIIOUYEHUE.

B 0CHOBHOM 4acTH JOTUYHO, CBSA3HO Y MOJIHO JTIOKA3bIBAECTCS BBIABUHYTBIN TE3UC.
3aKII0ueHNEe COJICPKUT BBIBOJBI, JIOTUYHO BBITEKAIOIIEE M3 COJCPIKAHHS OCHOBHOM
YacTH.

Bce TpeboBanus, npeabsBisieMble K ped)epary BHITIOTHEHBI.

[Ipu 3ammre pedepara AEMOHCTPHUPYET IIOJHOE MOHUMAHHE MPOOJIEMBI M JUIA
BBIPAKEHUSI CBOMX MBICIIEH HCTOJIb3YET TEPMUHBI U ONIPEACIICHUS.

Bo BBeaenun derko chopmMynupoBaH TE3UC, COOTBETCTBYIOIIUM Teme pedepaTa, B
W3BECTHOM Mepe BBITIOJIHEHA 3a7ja4a 3aMHTEPECOBATh YATATEIS.

B 0OCHOBHO# YacTH JIOTMYHO, CBSI3HO, HO HEIOCTATOYHO IIOJTHO JIOKa3bIBACTCS
BBIJIBUHYTBIN TE3HC.

3aKITI0ueHNe COJIECPKUT BBIBOJIBI, JIOTUYHO BBHITEKAIOIIEE M3 COJEPKAHHUS OCHOBHOM
JacTH.

[Ipu 3ammTe pedepara AEMOHCTpUPYET NMOHUMAHUE MPOOJIEMBI W JJIsT BBIPKCHUS
CBOMX MBICJIEN MCIIOJIB3YET TEPMUHBI U ONTPEACIICHHUSL.

5-6

Bo BBenmenum te3uc chopMylIHpoOBaH HE YETKO M HE BIIOJTHE COOTBETCTBYET TEME
pedepara.

B 0oCHOBHO#1 4acTH BBIIBUHYTBIM TE3HUC JTOKA3BIBAECTCS HEJOCTATOYHO YOCIUTEIHHO U
MOCNIEOBATEILHO.

3aKIIF0YeHUE HE MTOJTHOCTHIO COOTBETCTBYIOT COJICPKAHUIO OCHOBHOM YacTH.

[Ipu 3amute pedepara IEMOHCTPUPYET HE IMOJHOE MOHUMAHHUE MPOOJEMBI M SI3BIK
paboTHI B 11€JIOM HE COOTBETCTBYET YPOBHIO OakajiaBpa.

3-4

Bo BBeneHuM TE€3UC OTCYTCTBYET WJIM HE COOTBETCTBYET TeMe pedepata.

B ocHOBHOI1 yacTH HET JOTMYHOTO MOCIEI0BATEILHOTO PACKPBITHS TEMBI.
3axiroueHne He BBITEKAIOT U3 OCHOBHOM YacTH.

[Ipu 3amute pedepara AEMOHCTPUPYET MOJHOE HEMOHHWMAaHUE MPOOJIEMBbI U A3BIK
paboThl MOKHO OILIEHUTH, KaK «IIPUMUTUBHBII.

1-2

Pa6oTta OTCYTCTBYCT MJIM HAIlMCaHa HC I10 TEME.

Il kasa oueHUBaHMS JOKJIAAA - PyOeKHbII KOHTPOJIb
Juanazon om Q 0o 7 6annos.

Conepxanue

bamnel

CooTBeTcTBHE TEME.

Hannyne OCHOBHOM TeMmbl B BBOJHOW 4YacTM M OOpAIEHHOCTh BBOJHOM YacTu K
ayIuTOPHH.

Pa3Butne TeMbl B OCHOBHOM 4acTH (PacKpbITHE OCHOBHBIX IOJIOKEHHUH Yepe3 cucTeMy
apryMEeHTOB, MOAKPEIUIEHHBIX (DakTaMu, IPUMEpPaMHU U T.1.)

Hanuuune BBIBOJOB, COOTBETCTBYIOLUX TEME U COAECPKAHUIO OCHOBHOM YacTH

[TpaBUIIBHOCTH ¥ TOYHOCTBH PEUYH BO BpEMsI JTOKIJIA/aA.
[IIupoTa Kpyrozopa, OTBETHI Ha BOIIPOCHL.
Co0bnroieHue perjiaMeHTa.

Texct noknana HamUcaH KOPOTKO, XOPOLIO U C(OPMUPOBAHHBIE HJIEH SICHO U3JIOKEHBI U
CTPYKTYPHUPOBAHBI.
Jloxsiag mpeAcTaBiieH B JIOTHUECKOM MOCIIEN0BATEIbHOCTH.

JleneHue TeKCTa Ha BBEJCHUE, OCHOBHYIO 4aCTh U 3aKIIOYCHUE
JIorn4HbIi ¥ IOHATHBIN MEPEXO] OT OJHOM YaCTH K IPYroH, a TAKXKe BHYTPHU 4acTen




I kana oneHMBAHUSA MPOMEKYTOUYHOI0 KOHTPOJISI (3K3aMeH)

IIpu oyenke ycmuvlx omeemog na nposepky yposHs ooyuennocmu 3HATD yuumvisaiomces
cnedyrouue Kpumepuu:

1. 3HaHKe OCHOBHBIX MPOLECCOB M3y4aeMOM MpeaMETHOM 001acTH, ryOMHa U MOJHOTA
pacKpbITUsl BOIIPOCA.

2. Bnanenue TepMUHOJIOTHYECKUM alllapaToM M UCTIOJIb30BaHUE €T0 IPH OTBETE.

3. YMeHue OOBSICHUTH CYNIHOCTH SIBIICHUH, COOBITHI, MPOIECCOB, JIENaTh BHIBOJBI U
00001IeHus, TaBaTh apryMEHTUPOBAHHBIE OTBETHI.

4. BnaneHue MOHOJIOTMYECKON pEuYbl0, JIOTUYHOCTb M IOCJIEN0BATEIbHOCTh OTBETA,
YMEHHE OTBE€YaThb Ha IIOCTABJIEHHBIE BOIIPOCHI, BbIpakaTh CBOE MHEHHE IO O00CYXJIaeMoil
npooieme.

Otmertkoit (16-20 6aninoB) OLEHUBAETCS OTBET, KOTOPbIM MOKAa3bIBAeT MPOYHbIEC 3HAHUSA
MPUHIIUIIOB METOJIOB OIPEAEIeHHs] CBOMCTB METaNIOB, METOAMKY COCTABJICHUS PEXKHUMOB
TepMOOOPabOTKH.

Otmetkoit (10-15 GamioB) orieHUBaeTCS OTBET, KOTOPBIM MOKA3bIBAET XOPOILINE 3HAHUS
0 BBIOOPY KOHCTPYKIMOHHBIX MATE€pPHAJIOB IO HMX CBOMCTBaM, METOJUKY COCTaBJICHUS
TEXHOJIOTUYECKON KapThl 0OpabOTKY JAeTaneil Ha CTaHKax.

Otmetkoit (6-10 6aninoB) olleHMBAaeTCS OTBET, KOTOPBIA IOKa3bIBa€T HE JOCTATOYHO
XOpOoIIue 3HaHUS MO0 METATYpruu MPOW3BOJCTBA CTajle U YYryHOB, METOJHMKY COCTaBIIEHUS
TEXHOJIOTHYECKHUX KapT 00pabOTKH 3ar0TOBOK K JIETAJISIM. .

Otmetkoii (1-5 6amIoB) OllEHUBACTCSA OTBET, KOTOPBIN MOKA3bIBAET OUYCHD C1a0ble 3HAHUS
10 MaTepHaiaM U TEXHOJIOTHSIM X 00pabOTKH.

Ilpu oyenxe omeemos Ha nposepky ypoeus obyuennocmu YMETH u BJIA/JETH
VUUMBIEAIOMCS clledyoujue Kpumepuu.

OtmMmertkoii (8-10 6anmIoB) OIIEHUBAETCS OTBET, MPU KOTOPOM CTYJICHT CTaBUT MOCTAHOBKY
npoOieMbl COOCTBEHHBIMU CJIOBaMHU; OIICHMBAET albTEpHATHUBHBIE pELIEHUS MpOOIEMBI;
npoheCCHOHANTBHO OOBSICHIET KPUTEPHH BBHIOOpAa MaTEpPHAIOB, TEXHOJIOTHIO HX OOpabOTKH,
MIPOU3BOJIUT BCE HEOOXOIMMBIE PacUEThl IO OMPEIEICHUIO OCHOBHBIX IMapaMeTPOB MaTEpPHAJIOB,
npoheCCHOHANBHO BJIaJICET YHUBEPCATHHON METOIMKOM COCTABJICHHS MAaTEMaTHYECKUX MOCTIeH
AJIEMEHTOB U CUCTEM M crioco0aMu X peuieHus U aHanu3a. JleMOHCTpUpyeT MOJIHOE TOHUMAaHUe
npoOiembl. Bee 3a1aHus BBIOTHEHBI.

OtmeTkoil (4-7 6aioB) OLIEHUBAETCS OTBET, MIPU KOTOPOM CTYACHT CTaBUT MOCTAHOBKY
po0eMbl COOCTBEHHBIMU CIIOBaMH, yMEET MPUMEHATh CBOM 3HAHUS Ui MPAKTHYECKUX LIeTei,
MIPOU3BOJIUT BCE HEOOXOMMBIE PAcUEThl MO ONPENEICHUI0 OCHOBHBIX IMapaMEeTPOB MaTEpPHAJIOB,
BIIJICET YHUBEPCAIHHON METOIUKON M3y4eHHs] CBOMCTB METAJJIOB U CHOCOOAMM peUIeHHs U
aHallM3a pe3yJabTaToB. J[eMOHCTpHpYeT 3HAYUTENbHOE MOHHMMaHUE MpoOIeMbl. BoNBIIMHCTBO
TpeOOBaHUM, MPEABABIAEMBIX K 33/1aHUIO BBHITIOJTHEHBI.

Otmetkoit (1-3 Gamna) oleHUBaeTCs OTBET, MPU KOTOPOM CTYAEHT CTaBUT MOCTAHOBKY
npoOIeMbl B CUTYallMOHHOM 3aJlaHUM COOCTBEHHBIMHU CIIOBaMH, HO Cllab0 BIaJieeT CBONMCTBAMU
MaTepuaoB, clab0 MPOU3BOIUT BCE HEOOXOIMMBIE pacueThl MO OMPECIICHHUI0 OCHOBHBIX
CBOMCTB METaJUIOB, CJIa00 BIIAJICET YHUBEPCATbHOW METOJMKON COCTaBICHHS TEXHOJIOTUYECKUX
KapT 0o0paboTku Jerajeil Ha craHKax. JleMOHCTpHpyeT coBceM HeOOJIbIIoe NOHUMaHHE
npo6nembl. MHOTHe TpeOOBaHus, IPEIbABIIEMbIE K 3aJJAaHNI0, HE BBITIOJTHEHBI.

Otmetrkoit (0 OanyoB) OLIEHWBAETCS OTBET, HPU KOTOPOM CTYJEHT JIEMOHCTPUPYET
HEMOHUMaHMe MPoOIEeMbl UM HET OTBETA M JIaKe He ObLIIO MOMBITKY BBIOJHEHHS 33 JaHUS.

Pa3znen 5. Meroanueckne yka3zaHusi A5 00y4aromerocsi mo 0CBOEHHUIO
AUCUHUILINHBI / IPAKTUKH U BHINIOJHEHUI0 KOHTPOJIbHBIX 3aIaHUI

MeToau4yecKne peKOMEeHIAIUN CTYIeHTaM.
W3ydyenune QUCIUILIMHBI OCYIIECTBISACTCSA B IATH (popMax:
1) moceneHne JCKIHIA;



2) pelieHue MPaKTHYECKUX 3a/1a4 Ha MPAKTHUSCKUX 3aHSITHSAX;

3) BBINIOJIHEHHE JIA0OPATOPHBIX padoT;

4) 3akperuieHUe IpoiIeCHHOro MaTepHrara,

5) camocTOsTEIbHAS TOITOTOBKA.

B mporiecce ayAMTOPHBIX 3aHATHIA CTYACHTHI 3HAKOMSTCS C TEOPETHKO-METO 00T HISCKUMH
OCHOBaMH U3y4aeMOU JUCIUIUIHHEI. Ba)KHBIM YCIIOBUEM OCBOCHUS TEOPETUICCKIX 3HAHUI
SIBJISICTCSI BEJICHUE KOHCIIEKTOB JICKIHi. HeoO0X0IMMO OCMBICITMBAHUE H YCBOCHHE
TEPMUHOJIOTUHU H3y9aeMOU TUCIMIUIMHBI M BOKHEUIITUX KOJMYECTBEHHBIX KOHCTAHT.
Martepuanbl JICKIIHOHHBIX KyPCOB CIIEYET CBOEBPEMEHHO TIOIKPETUIAT MPOPa0OTKON
COOTBETCTBYIOIIUX PA3/ICJIOB B YUCOHHUKAX, YUCOHBIX MMOCOOUSX, HAYYHBIX CTAThSIX U
MOHOTpadHsIX (CM. CITUCOK JINTEPATYPHI).

JlomomHATEIBHAS TPOPAO0TKA H3yIaeMOTr0 MaTepHaa MPOBOIUTCS HA TIPAKTHYSCKUX 3aHATHSX,
3aKpeIICHHUE MPOUICHHOTO MaTepralia OCYIIECTRISICTCS TP BBIMTOJIHEHUH JIA0OPATOPHO-
MPaKTUIECKHUX padoT. [Ipu u3ydeHnn MporpaMMHOTO MaTepraia JBe TPeThUX 00IIero oobeMa
y4eOHOU Harpy3Kd OakaaaBpOB MPUXOJJUTCS HA CAMOCTOSATEIBHYIO PaboTy, KOTOPYIO
HE0OX0IMMO BBITIOJIHATE TI0 BCEM paszeliaM MporpaMMbl B (hopMe U3yUeHHUS PEKOMEHTyeMO
OCHOBHOM U JIOTIOJTHUTEIBHOH JTUTEPATYPBI, CAMOCTOSTEIBHBIX 3aHITHN TI0 TIOI00PY U aHAITH3Y
JUTEPATYPHBIX KCTOYHUKOB, BBITIOJIHEHUIO pedepaToB u qoKiIanoB. CaMocTosTenpHas padoTa
MOKET OCYIIECTBIISATHCS B BUJE MPOPAOOTKH TEOPETHICSCKHUX M MPAKTHICCKUX MATEPHUAJIOB B
y4eOHOM ITOMEIICHUH OCHANEHHBIM KOMITBIOTEpaMHU, ITOAKITFOUEHHBIME K ceTh «IHTepHeT» C
obecrieueHneM JI0CTyIa B AJIEKTPOHHYI0 HHPOPMAIIMOHHO - 00pa30BaTEIIbHYIO CPEITY
VHUBEPCHUTETA, a TAK)KE HATMCAHUS PeepaToB M JIOKIAIOB, BEITOJHEHUS PAKTHUECKUAX
3aIaHui, paboTHl B OnOIMoTEKax U T.1m. O0ydaromuecs 0HKHBI COOI0IAThH JUCIUIUIAHY,
BOBpEMS MPUXOIUTH HA 3aHATHUS, OCYILECTBIIATH IOJDKHYIO MIOJrOTOBKY K HUM, C/1aBaTh
JOMAIITHUE 33JaHUS U TOTOBUTHCS K MPAKTUYECKUM paboTaM, MPOSBISATh AKTUBHOCTh Ha
3aHATUAX. Bo BpeMsi u3ydeHus: yueOHOM AUCIMIUIMHBI TEKYITUNA KOHTPOJIb 3HAHUH CTYIEHTOB
OCYILIECTBJISIETCS ITyTEM CHCTEMAaTUYECKOTO OMpoca Ha MPAKTUUECKUX 3aHATHUSAX, IPOBEPKU
PE3yNIbTAaTOB BBINOJIHEHUS CAMOCTOSITENILHBIX paboT. B Xoze nmpoBeaeHus Bcex BUIOB 3aHATUI
3HAYUTENILHOE MECTO YAENAETCS aKTUBU3AIMHA CAMOCTOSATEIbHON PabOThI CTYIEHTOB C LIEIBIO
yriyOJI€HHOTO OCBOCHHUS Pa3/AeoB MPorpaMMbl U GOPMHUPOBAHHS HABBIKOB CAaMOOOpa30BaHUSI.

TPEBOBAHIA K O®OPMJIEHUIO PEOEPATA

Pedepat nomxen ObITh BhInoHeH B mporpamme Microsoft Word. Pacriedatan Ha ogHO#M cTOpoHE
nucra ctangaptHoro gopmara — A4. [lons crpanunbr: aeBoe — 30 mm, mpaBoe — 10 MM, BepxHee
u HiwkHee — 110 20 Mmm. BeipaBHUBaHME TekcTa — 1o mupuHe. KpacHas crpoka odopmiisercs Ha
OJIHOM YpOBHE Ha Bcex cTpaHHLax pedepara. OTcTyn kpacHOU cTpoku paseH 1,25 cm. Hlpudr
ocHOBHOTO TekcTa — Times New Roman. Pazmep — 14 n. LIBet — uepusiit. UHTepBan Mmexay
CTpOKaMHM — 1oJIyTopHblid. OgopmiieHne 3arooBkoB. Ha3zBaHus ri1aB mponuchIBatOTCs
HOJIYXHUPHBIM (pazMep — 16 11.), I0A3aroJIOBKH TakkKe BBLACISAIOT )KUPHBIM (pazMep — 14 1.).
Touku B KOHIIE 3ar0JI0BOK He cTaBuTCs. [loguepkuBaTh 3arojaoBok He HykHO! Ha3Banus
pa3aenoB U MoJIpa3AesoB MPONKChIBalOT 3ariaBHbiMu OykBamu (BBEJIEHUE,
3AKJIFOYEHUE). MHTepBans! nocie Ha3BaHUN M [10/13ar0JI0BKOB. MexX 1y Ha3BaHUEM IJIaBbl U
OCHOBHBIM TEKCTOM HEOOXOJIUM MHTEpBaJ B 2,5 myHKTa. VIHTepBan MeX 1y M03ar0JI0BKOM U
TEKCTOM — 2 1. Mexly Ha3BaHUSAMU Pa3JIeNIoB U NOAPA3AeI0OB OCTaBISAIOT IBOMHON HHTEPBAIL.
Hymepanus cTpaHul cTaBUTCS BHU3Y CTPAaHULBI 10 HEHTPY. OTCUET BEAETCS C TUTYIBHOTO
JMCTa, HO caM JIUCT He HymepytoT. HMcnonb3ytotes apadckue nuugpsl. [Ipumeyanus pacnonaratot
Ha TOH e CTpaHulle, TJie caenaHa cHocka. OHY 3aKII0YaloTCs B CKOOKHU. ABTOpCKasl MyHKTYyalus
U TpaMMaTuKa coxpansercs. ['naBel HymepytoTcs pumckumu nudpamu (I'nasa I, I'masa 1),
naparpadsr — apadckumu (1.1, 1.2). Crpykrypa pedepara:- TutynbHbiil muct;- OrnaBieHue;-
BBenenue;- OcHOBHas 4acThb;- 3akintroueHne; ClIMCOK NCIOJIb30BAHHOM TUTEPATYPhI
(6bubmmorpacgus). O6vem pedepata — 20-30 cTpanu.

I[NHOAI'OTOBKA JJOKJIAIA



YCcTHOE BBICTYILICHHE- 0K/ JOJDKEH MPEICTABIATh COO0N HE IIepecKa3 Uy>KUX MBICTIEH, a
MOTIBITKY CAMOCTOSTENIbHON MpoOIeMaTH3aIMK U KOHLIENTYaIU3al[MH ONPEICTICHHON,
JOCTATOYHO Y3KOW M KOHKPETHOH TeMbl. Bce nMeromuecs: B paboTe CHOCKH TIATEIBHO
BBIBEPSAIOTCS M CHAOXaroTcs «aapecaMmu». HegomycTiMo BKITIOYATh B CBOIO Pa0OTY BBIICPKKU
u3 paboT APYrux aBTOpoB O€3 yKazaHus Ha 3TO, MEPECKA3BIBATh UyXKYI0 PadOTy OJIM3KO K TEKCTY
0€3 OTCBUIKH K HEl, NCTI0JIh30BATh Uy)KUE HJICH 03 YKa3aHUs IEPBOMCTOUYHUKA. JTO KacaeTcs U
HMCTOYHHUKOB, HaliIeHHBIX B UHTepHeTe. HeoOxommMo yka3biBaTh MOJHBIN aapec caiita. Bee
Clly4yad IjIaruaTa J0JDKHBI ObITh UCKITIOYEHBI. B KOHIIE pabOoThI JaeTCsl NCUEPIIBIBAIOIINIA CIIUCOK
BCEX UCITOJIH30BAHHBIX HCTOUHHKOB.

Ilopsiiok BHINOJIHEHHUS TOKJIA/IA:

1) moAroTOBKA IJIaHA OKIAIA;

2) paboTa ¢ HICTOYHUKAMH M JINTEPaTypoi, cOop MaTepuana,

3) HaImMCcaHue TEKCTa IOKIA/Ia;

4) oopmIleHHE PYKOTIMCH U MTPEJOCTABICHHUE €€ TPEToIaBaTero 0 Havaia IOKIaIa, 4To
OTIpeNIeNIsIeT TOTOBHOCTh CTYJICHTA K BBICTYILICHHIO;

5) BBICTYILJICHUE C JIOKJIJI0OM, OTBETHI Ha BOIPOCHI.

Temartuka nokiana npeaiaraercs nmpenojasareneM B @OC.

OcHOBHbBIE ITaNbl MOATOTOBKH I0KJIa/1a:

1) BBIOOD TEMBI,

2) KOHCYJIbTAIIUS [TPEMo1aBaTes;

3) moAroTOBKA IUTaHa J0KJIa/a;

4) paboTa ¢ ICTOYHUKAMH M JIUTEPATYpOii, cOOp MaTepuaa,

5) HanMcaHue TEKCTa JI0KIa/Ia;

6) odopmiicHHE PYKOITUCH M TIPEIOCTABICHHE €€ MPEToIaBaTeo 10 Havaia JOKIaa, 4To
OTIpeieNisieT TOTOBHOCTh CTY/IEHTA K BBICTYIUICHHUIO;

7) BBICTYIJICHUE C JIOKJIAJIOM, OTBETHI HA BOIPOCHI.

Temaruka nokiana npejaraercs npenoaasarenem B POC.

METOJUYECKUE PEKOMEH/JALIMH ITPY BBITTOJITHEHUN 3AJJAHUIA HA
JIABOPATOPHO - ITIPAKTUYECKUX 3AHATUAX. JlabopatopHO-TIpaKTUUECKHUE 3aHATHUS
MIPOBOJIATCS MOCJIE U3YYEHUS COOTBETCTBYIOIIUX Pa3/IeiIOB U TEM JICKIIHOHHBIX 3aHSATUH.
Brinosinenue o6ydaromuMucs 3a1aHuil Ha 1a00paTOPHO- MPAKTUUECKHUE 3aHATHS TO3BOJIIET UM
MOHSTb, 1€ U KOTJIa U3y4yaeMble TEOPETUUECKHE MOJI0KEHHSI U TPAKTUYECKUE YMEHUS MOTYT
OBbITh UCTIOJIB30BAHBI B OyAyIIei MPAaKTUYECKOU e TeIbHOCTH.

enb nabopaTopHO-IIPAKTUUECKUX 3aHATUN: (POPMUPOBAHUE MPAKTUYECKUX YMEHUN U HABBIKOB,
HEO0OXOIUMBIX B MOCIEAYIOMIEH MPOpecCUOHANBHOMN 1eATEIbHOCTH.

3agaum 1a00pATOPHO-NIPAKTHYECKUX 3aHATHIA:

— 00001UTh, CUCTEMATU3UPOBATH, YTIyOUTh, 3aKPETUTh MOTy4YCHHbIE TEOPETHUECKHUE 3HAHUS 110
KOHKPETHBIM T€MaM JUCHUIUIMH MPO(HecCHOHATBHOTO 1IHUKIIA;

— (hopMUpOBATh YMEHUS IPUMEHSTD [TOJIyUEHHBIE 3HAHUSI HA MPAKTHKE;

— BbIpa0OTaTh MPU PEIICHUH MPAKTUYECKUX 3aJaHUIN TaKUX MPO(HECCHOHATBEHO 3HAUMMBIX
KauecTB, KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOPUYECKAs] HHUIIMATHBA.

Ha nabGopaTopHo-npakTHYECKHX 3aHATHSIX 00yJaronIuecs OBIaIeBal0T MEPBOHAYAIBHBIMU
npodeccuoHabHEIMU YMEHHUSIMH M HaBBIKAMHU, KOTOPBIE B JaTbHEHIIIEM 3aKpeIUISIOTCS U
COBEPILEHCTBYIOTCS B IIPOLIECCE MPON3BOICTBEHHO-TEXHOJIOTHUECKON U MPEAIUTIIOMHOM
MPAKTUKU U HAYYHO-UCCIIEIOBATETLCKON paOOTHI.
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