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1 Henaun, 3a0a4M ¥ IVIAaHUPYEMble Pe3yJIbTAThHI 00y4YeHUs 110 AUCHUITHHE

K ocHOBHBIM 1eJIIM OCBOEHHUS JUCHMILIMHBI «MaTepraloBEAEHUE)» CIEAYET OTHECTH:

- TMOATOTOBKA CTyAEHTa K JEATEIbHOCTH B COOTBETCTBUM C KBaIU(PUKALMOHHOM
XapaKTEPUCTUKOM 110 HAIIPaBJICHHUIO;

- [I03HaHKE IPUPOJIbI U CBOICTB MaTEpUaIOB, a TAKXKE METOJIOB UX YIIPOYHEHUS JUIs Hauboiiee
3¢ (HEeKTUBHOTO UCTIONIB30BAHUS B TEXHUKE.

K ocHOBHBIM 3aa4aM OCBOCHMS IUCLUIUIMHBI «MaTepHuaaoBeIeHUE» CIENYET OTHECTH:

- U3y4CHHE OCHOBHBIX MOHSATHIA, TEPMUHOB U ONpPEICICHHA B 00JaCTH KOHCTPYKIIMOHHBIX,
MHCTPYMEHTAJIbHBIX U (PYHKIIMOHAJIBHBIX MaTepPHAIOB (MapKUPOBKA, CTPYKTYpa, CBOICTBA);

- W3y4yEHUE COCTaBa, CTPYKTYpbl U CBONCTB COBPEMEHHBIX METANIMYECKUX U
HEMETAJUIMYECKUX MaTepUaJIOB;

- OCBOEHHE OCHOB TEPMHUYECKOU, XUMUKO-TEPMUYECKON U TEPMOMEXaHUYECKON 00pabOTKH;

- OCBOEHHME BHJIOB PAa3yNpPOUHSAIOLIEH U yIpouHsAome o0paboTku (OTKUr, HOpMaJIn3aLus,
3aKajKa, OTIYCK, [IeMEHTAIus U Ip.);

- U3y4eHue (U3UYECKOH CYIIHOCTH SIBJIECHUI, MPOUCXOASIIMX B MaTepualax B YCIOBMAX
IIPOU3BOJCTBA U IKCIUIyaTallNH;

- OCBOEHHME OCHOBHBIX CBSI3€H MEX/ly CTPOCHHEM MaTepUaJIOB U UX CBOMCTBAaMU (TBEPAOCTHIO,
IPOYHOCTBIO, U3HOCOCTOMKOCTBIO, IUTACTUYHOCTBIO U JIp.);

- U3y4yeHHe 00JIaCTU NPUMEHEHHUS Pa3IMUHbIX COBPEMEHHBIX MaTepUaoB JUIsl U3TOTOBJICHUS
IIPOJYKIIMH.

OOyuenne mno aucuuimHe «MarepuanoBeneHue»
y 00y4JaroUMXCsl CASAYIOINUX KOMIETSHIUI:
Ko u HaumeHoBaHue NuaukaTopsl 10CTHKEHHUA

HampaBJICHO Ha (QopMHUpOBaHUE

IIepeyenb mIaHNUPyeMbIX

KOMIIeTeHIHil KOMIIeTeHIIUH pe3yJbTaToB 00y4eHHs 110
AUCHUIINHE
OIIK-1 OIIK-1.6. Mcnonb3yer B 3HATh:- OCHOBHBIE "
CriocobeH npuMeHsTh npogeccuoHaIbHON BCIIOMOTaTEeIbHbIE

JACATCIIBHOCTHU 3HAHUA O
Marepuaiax, MIpUMCHACMBIX

CCTCCTBCHHOHAYYHBIC U
O6H_ICI/IH)K6HCPHHG 3HaHHA,

MaTCpuaJibl AJId IMPUMCHCHUA
ITpU SKCIUTyaTalluul 1 pEMOHTC

METO/bI MATEMATUYECKOTO | JUIS M3TOTOBIICHHS JIeTaleld M | TPaHCTIOPTHBIX,
aHaJu3a U MOJICIUPOBAHUS | COOPOYHBIX €TMHHII TPaHCIOPTHO-
B IpoeccroHanbHON aBTOMOOMJIEH, aHATTM3UPYET | TEXHOJOTUYECKHX MAIUUH U
JeSITeIbHOCTH TEOpEeTUYECKUEe 1 000pyI0BaHUS;
AKCIIEpUMEHTAIbHBIC - CcOCTaB, CTPYKTYypy H
Hay4HbIE UCCIIEIOBAHUS 110 CBOWCTBAa KOHCTPYKIIMOHHBIX
MIOMCKY M TTPOBEPKE HOBBIX MaTepHaoB Pa3INYHBIX
ujel COBEpIICHCTBOBaHMS KJIacCOB;
Ha3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTUYECKUX MAIIMH, UX | yMeThb: - MIPaBUIBHO
TEXHOJIOTUIECKOTO BBIOMPATH MaTepHa,
00opyI0BaHUs. Ha3HayaTh ero oOpaboTKy ¢

LENbI0 TOTYyYeHHS 3aJaHHOU
CTPYKTYpbl M CBOIICTB,
o0ecrevnBaroIUX BBICOKYIO

HaJIe’KHOCTD u
JIOJATOBEYHOCTh neTanen
MalllHH;

- OlICHUBAaTh "

NOPOTHO3UPOBATH IMMOBCACHHUC
Marcpuaia n IMPUYUHBI
OTKa30B MPOAYKIIUU ona




BO3ICUCTBHEM Ha HUX
pa3HI/I‘-IHI:IX
IKCIUTyaTaIlMOHHBIX
(akTopoB;

BJIa/IeTh: - METOJJaMH BEIOOPA
OCHOBHBIX u
BCIIOMOTATENbHBIX
MaTepuaoB JJIsl IPUMEHEHUS
MU SKCILTyaTalluy U PpEMOHTE
TPaHCIIOPTHBIX,
TPaHCHIOPTHO-
TEXHOJOTUYECKUX MAIlH MU
o00opymoBaHUs;

- HaBBIKAaMH o
UCIOJIH30BAHUIO
COBPEMEHHBIX
KOHCTPYKIIMOHHBIX
MaTepualioB B MPAaKTUIECKON
JeSITeTbHOCTH o
TEXHHYECKOMY
00CITYKMBaHUIO U TEKYyLIEMY
PEMOHTY TpPaHCIIOPTHBIX U
TPaHCIIOPTHO-
TEXHOJOTUYECKUX MAIlUH H
000pyI0OBaHUS

2 MecTO TUCHUILTHHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Hucuunnuna «MaTepuanaoBeeHue» OTHOCUTCS K YHCIY NPOPECCHOHANbHBIX Y4eOHBIX
JUCLIUIUTMH 00s13aTenbHoM yacTu (biok 1.1) ocHOBHO# 00pa3zoBaTenbHOM IporpaMMbl OakanaBpuara.

«MarepuanoBeieHHe» B3aUMOCBSI3aHA JIOTUYECKH U COAEpPKATEIbHO-METOAMYECKU CO
CIIEYIOIIMMHU JUCIMIUIMHAMU U nTpakTukamu OOIT:

B obsazamenvuoii wvacmu (b1.1):

— dusuka;

— XUMUS;

— Teopernueckas MexaHuKa,

— ConpoTHBIIEHNE MaTEPUAJIOB;

— TexHomornss KOHCTPYKIIMOHHBIX MaTEPUAIIOB;

— Jletanu MalvH U OCHOBBI KOHCTPYHUPOBAHMSL.

B uacmu, gpopmupyemoii yuacmuuxamu oopazosamenvhvix omuowenuti (b1.2):
— DKCIITyaTallMOHHBIE MaTePHAIIBI.

3 CTpyKTypa M cofiep:kaHHe TUCHUILUTHHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIIACT 2 3a4€THBIC €IUHUIIBI, (JopMa KOHTPOJIS —
3a4erT.

3.1 Buabl yueOHOM padoThl M TPYA0EMKOCTH
(mo ¢popmam oOyueHus)



3.1.1 Ounas popma oOydeHUs

Ne . KoanuecrBo | CemecTpsl
Buj yueOHoi1 padoThI
n/n 4acoB 3 cemecTp
1 | AyauTopHble 3aHATUS 54 36
B tom uncie:
1.1 | Jlexuun 36 36
1.2 | CemuHapckue/npakTHYeCKUe 3aHATHS
1.3 | JIaGopaTopHbIe 3aHATHS 18 18
2 | CamocTosiTeJbHAsA paboTa 90 90
B tom uncie:
2.1 | CamocrosiTenbHOE paboTa CTyJJCHTOB 90 90
3 | [IpomexxyTouHasi aTTeCTAIUA
OK3aMeH 9K3aMeH
Hroro 72 72

3.2 TemaTuyecKuii MJIaH U3yYEeHUS TUCHUTLTHHBI

(mo dopmam oOyueHus)

3.2.1 Ounas popma oOyueHus

Pazgeanl/TeMbl
JAACHUATINHBI

TpynoeMKOCTb, Yac

Bcero

AynutopHasi padora

Jlex
AU

CemMuHap
ckue/
NpaKTuie
CKHE
3aHATHUS

Jlabop | Ilpakt
aTOpH | M4ecKa
8(C o
3aHATH | TOATOT
s OBKa

Camoc
TOSATE
JbHAd
pador

BBoanas gacTs.

Pu3nKo-MeXaHHYecKHue CBOIICTBA
marepuanoB. Cmpoenue mamepuanos.
OchosHble  nOHAMUA O  CBOUCMBAX
mamepuanos. Amomno-
KpUCMANIUYECKoe CmpoeHue Memaiios,
usomponus, AHU30MPONUS,
Keasuuzomponus. Ilymu nosviuenus
npoYHoCcmu Memannos.
Kpucmannuzayus memannos nepeuunas
U 6MOPUYHASL.

1.2

Teopusi cniaBos. [lonamus o cnaasax.
Teepovie pacmeopwvi, MexanuyecKue
cmecu, Xumuyeckue COeOuHenUs.
Juacpamma  cocmosnus  osceneso-
yemenmum. Xapaxmepucmuxu
KOMHOHEHMO8. CmpyxkmypHvle
cocmasnaowue u ¢aszvl Ha ouazpamme




acenezo-yemenmum.  Knaccuguxayus
cmarneii no cnocody npouzsoo0cmaa,
HazHauenuro u xawecmsy. Mapkuposka
yenepooucmulx  cmaneu. Yyeynol ¢
epacghumom, nonoeuruameie u Oenvle.
Cmpykmypa,  ceoticmea,  obracmu
NPUMEHEHUs. U Memoobl NOJYYeHUs.
cepuiX, KOBKUX U  BbICOKONPOUHBIX
yyeyHos. Mapkupoexa uy2yHoa.

1.3

Jlabopamopnas paboma
«MaKkpOCTpYKTYpPHBIN aHAJIU3)»

14

Jlabopamopnas paboma
« MUKpPOCTPYKTYPHBIN aHAJIN3 CTAJIM

1.5

Jlabopamopnas paboma
«YTIIEpOOUCTHIE CTAJIND)

1.6

Jlabopamopuas paboma « UyryHbI»

N

1.7

KonTponpHas pabora «YTJIepoIucThie
CTaJId ¥ YyTYHBI»

1.8

Haknén w®W  pekpucTaLIH3aIUA.
Bruaunue nnacmuueckou Oegopmayuu
Ha cmMpyKmypy u C80UCMEa Memaios..
Xonoonass u eopsuas Oegopmayus.
Tepmomexanuueckas oopabomka.

1.9

Teopuss TepMHueckoii 00padOTKHU.
Buowi mepmuueckoul obpabomku
cmaneu. Ilpespawenuss npu nacpese
cmanu.  Ilepecpes  u  nepedicoe.
IIpespawenue aycmenuma npu
HenpepbvleHOM OXadNCOeHUU.
Juacpamma U30mepMuUecKo2o
npespaujensl aycmenuma.
IIpespawenue npu omnycke,
cCmpyKmypa u Ce0ucmea Ccmaiu npu
omnycke. IIpoxanusaemocmuo u
3aKaIU8aeMoCcmy CImaiu.

1.10

Jlabopamopnass paboma «3akanka u
OTITYCK»

111

Jlabopamopnas paboma
«IIpokanBaeMOCTh M 3aKaIMBAEMOCTh
CTaJIN»

1.12

Texnosiorust TePMHYECKOH
oopadorku. Omocue [ pooa 0Oe3
gaszosoti nepexkpucmannuzayuu. Omorcue
11 pooa c gazosotl
nepexpucmaniuzayueti, HopMaiu3ayus.
3akanxa cmanu. OcnogHvle napamempul
npoyecco8 Omnycka yeiepooucmulx u
necupoganuvix  cmaneu. Obpabomka
xonooom. Ilosepxnocmuas 3axaixa.

1.13

XumMHuKO-TepMHuUYeckass  00padoTKa.
Duszuueckue OCHO8bl XUMUKO-




mepmuueckoul obpabomku.
Llemenmayus, HUMpoyemeHmayus,
A30MupoBanue Cmaii.

1.14

Cemunap « XMMHKO-TEPMHUYECKAS
00paboTKa»

1.15

KontponbHas pabora «Tepmuueckas u
XUMHUKO-TepMUYECKass 00padoTKay

1.16

KoHcTpyKIHOHHBIE  JIeTHPOBAHHbIE
CTAJIH. Daswi, obpaszyemvle
Jle2UpYIouUMU INEMEHMAaAMU 8 CMAJsX.
Bruanue necupyrowux snemenmos Ha
noaumopghuzm dicene3da, Ha Ceoucmed
Geppuma u aycmenuma. Ocobennocmu
mepmuueckoul obpabomku
J1e2UPOBAHHBIX cmaine.
Knaccugpuxayus, MapKuposKa,
Ooeexmul 1e2upOB8aAHHbIX CMael.

1.17

CejwuHap ((ﬂeZMPOGCZHHble cmaiuy

1.18

HNucTpyMeHTAIbHBIE MaTepHuaJibl.
Hncmpymenmanvhvie yenepooucmeie u
Jle2uposantvie Cmanu Ol Percyuyeo
UHCMPYMEHmA. Bvicmpopescywas
cmaio, pedrcumbl mepmMu4ecKoll
obpabomku, obracmu  NPUMEHEeHUS.
UImamnosvie cmanu. Cmam 011
UBMepUmMenbHO20 UHCPYMEHMA.
Teepovle nopowkosvie Ccniaevl O0Jis
peacyueeo uncmpymenma. Kepamuxa.
Csepxmeepovie mamepuanvl.

1.19

Jlabopamopnas paboma
«Hncmpymenmanvuvie cmanuy

1.20

Craim ¥ CIUIaBbl € 0COOBIMH
cBoiictBamMu. Cniaswvl ¢ 0cob0 8biCoKOU
UBHOCOCMOUKOCMbIO, cocmas,
MAapKuposKa, mepmudeckas oopabomra
u obnacmu npUMEHEeHUs.
Heporcaserowue Xpomucmole u
XPOMOHUKeNlegble — CMAU,  COCMAs,
MAapKuposKa, mepmudeckas oopabomra
u obracmu npumernenust. Kaponpouruvle
cmanu u cniasvl, npeoen OJNUMeNbHOU
npoyHOCmU, npeoen noa3yuecmu.
Mazcnumomsiekue u macnumomeepobvie
CNiaswl.

1.21

Cemunap «Hznococmotikue cmanuy

1.22

Jlabopamopnas paboma
«Bvicokomemnepamypnvie
Mamepuansly

1.23

I{BeTHBIE MEeTAJLJIBI M CILUIABBI. Meob u
ee ceolcmea. Jlamynu,  OpoH3bL,




0a06umbl. ATOMUHUL U €20 CBOUCMEA.
Jlumetinvle  anromunuesvie  CHIABYLL,
obnacmu  npumenenus. Jliopaniomun,
cocmas, peaicum mepmMu4ecKoll
0bpabomku, ceoticmsa, obnacmu
npumenenus.  Maenuesvie  cniaswi.
Tuman u e2o cniaewi.

1.24 | Jlabopamopnas paboma «L[gemmvie 2 4
CNIaswL»

1.25 | KoMno3uuuoHHbIE MaTepHuaJbl. 3 4
Knaccugpurayus KOMHO3UYUOHHBIX
Mamepuanos. Komnosumul c
Memaiiudeckou mampuyeu.
Lucnepcnoynpounennvle
KOMNO3UYUOHHbBIE mamepuansi.
Bonoxnucmuie KOMNO3UYUOHHbBIE
mamepuasi. Topowrxosvie
KOMNO3UYUOHHbIE Mamepuansl 7
(kepmemot). Komno3umul ¢ nOIUMepHOU
mampuyetl. Komnoszumer c
Kepamuyeckoul u CMEKISIHHOU
mampuyetl. IIpumenenue
KOMNO3UYUOHHBIX ~ MAamepuanos 8
agmomoounecmpoeHuu.
Hanomamepuanul. Cmpyxmypa,
ce0lCM8a, NpUMeHeHUe.

1.26 | Jlabopamopnas paboma 2 4
«Komnosuyuonuvie mamepuansl»

1.27 | O630pHOE MPAKTHYECKOE 3aHATHE 9 1 8

Hroro | 144 36 18 90

3.3 Conep:xaHue TUCHUILITUHBI

Beoonas wacmo

3HaueHue M 3a7a4d Kypca MaTepuaioBe/ieHre. Pollb MaTepraioB B COBPEMEHHOW TEXHUKE.
Kputepun onenku u BbiOOpa marepuanoB. PaboThl OTEH4eCTBEHHBIX M COBPEMEHHBIX YYEHBIX B
obnactu MatepuanoBefcHUs. MaTepuanoBeeHIe, Kak HayKa, H3yJarolias CBOMCTBA MaTepUaioB B
CBSI3H C UX COCTaBOM U cTpoeHueM. Knaccudukanus MaTepuanos.

Dusuxo-mexanuueckue ceoiicmea mamepuanos. Cmpoenue mamepuanos

OcHOBHbIE TIOHATHS O CBOWCTBaX MarTepHalioB. TBepaOCTb, MEXaHMYECKHUE CBOMCTBA,
oIpezeIsieMble IIPH CTaATUYECKOM PacTSKEHUH, YapHas BA3KOCTb. SIBJIeHNE XJIaHOJIOMKOCTH.

Ycranocte MaTepUalioB, MPEIed BBIHOCIMBOCTH. M3HOCOCTOMKOCTB. XPYyNKO€ M BSI3KOE
paspyuenue. Pabora 3apokeHus M pacinpocTpaHeHus TpeliuHbl. [IoHATHE O KOHCTPYKIIMOHHON
MIPOYHOCTH.

Tunsl cBs3ell B TBepAbIX Tejlax. MeTaJuIMUECKUH THIl CBSI3U. ATOMHO-KPUCTAJNINYECKOE
CTPOCHHE METAJUIOB. THUIbl KPHUCTAUIMYECKUX PELIETOK, MX XapaKTepUCTHKH (mapamerp,
KOOPJIMHAIIMOHHOE YHUCIIO, TUIOTHOCTH YINAKOBKM), W30TPOINHUS, AHU30TPOINHUS, KBA3HMU30TPOIHMSL.
ToueuHble, TUHEHHBIE U MOBEPXHOCTHBIE N1€(EKTHI, CTPOCHHE pEabHBIX METAIJIOB M CILIaBOB
(BakaHCHUU, TUCIIOKAIMH, OJIOKM MO3aMKH, IPaHUIIbl 3epHA). TeopeTrueckas U peajabHas NPOYHOCTD
MeTaJlIoB, BiIusiHUE fedexToB. [IyTr moBbIIIEHNUS MPOYHOCTH METAJLIIOB.
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Kpucrannuzanus MeTalyioB NEpBUYHAs W BTOpUYHas. TepMOIMHAMUYECKHE OCHOBBI
(a30oBbIX MpeBpamieHuil. KpuBblie oXmaxaeHus, CTeeHb MepeoxIaXICHNUS, (aKTOPbI, BIUIIOIINE Ha
IpOLIECC KPUCTAJUIM3ALMU, CBSI3b MEXIY CTENEHbIO MEPEOXJaKACHUs, UHCIOM LEHTPOB
KPHUCTAJUIN3AIMN U CKOPOCTHIO pocTa KpucTayuioB. Bennunna 3epra. MoanunupoBanue xuIKoro
metasuia. [TonumopdHbie npeBpalieHus.

Teopus cnnasoe

[Tonstus o cimaBax. OnpeneneHue TEPMUHOB: CILJIaB, CUCTeMa, KOMIIOHEHT, (a3a. Tep/bie
pacTBOpbI, MEXAHUYECKUE CMECH, XMMHUUYECKHE COEAMHEHHMs. J(narpaMMmbl COCTOSIHUSL JBOMHBIX
CIUIaBOB, METOJbl HX MOCTpOoeHUs. Jluarpamma COCTOSSHUS HpH IOJHOM HEPaCTBOPHUMOCTH
KOMIIOHEHTOB B TBEPJOM COCTOSIHUHM, C OrPaHUYEHHOW OJHOCTOPOHHEW pPacTBOPUMOCTBIO.
Onpenenenre XMMHUYECKOro cocTaBa (a3 MpH KCIOIb30BAaHUU MTpaBUiia KOHIEHTpauuil. J{uarpamma
COCTOSIHHSI C ITIOJTHOM pacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUM. J{eHApUTHAS JIMKBALUs
B TBEpJbIX pacTtBopax. [IpaBuio ¢a3. JluarpamMma cOCTOSIHHSI CUCTEM C MPEBPAIICHUEM B TBEPJIOM
COCTOSIHMM (YaCTUYHBI M TOJIHBIA pacmaj OrpaHUYeHHOTO TBEPAOro pPacTBOpa, IBTEKTOMIHOE
npespaiienue). CBsi3b MEXIy CTPYKTYypo#l CIUlaBa, OINpenensieMoi MO JAuarpaMMe COCTOSHUS U
CBOICTBaM cIuIaBa. Jluarpamma COCTOSIHUS KENE30-LEMEHTUT. XAPAKTEPUCTUKA KOMIIOHEHTOB.

CrtpykrypHble cocTaBisiomue u ¢a3pl Ha JuarpaMme sxene3o-reMeHTUT. CylnHOCTh
ABTEKTUYECKOTO M IBTEKTOMIHOIO npeBpanieHuid. [[pumenenne npaBuiia KOHIEHTpauui U IpaBuiia
¢da3 Ha AUarpaMme Kene3o-IEeMEHTHT.

Brnusitnue yriepoa v oCTOSIHHBIX MPUMECeH Ha cBoicTBa ctanu. Kinaccudukamus craiei mo
croco0y MpOM3BOJACTBA, HA3HAYCHHUIO M KauecTBY. MapKUpOBKa yriaepoAUuCThIX cTayel. JIncToBbie
CTaJIA U1 XOJIOJTHOW INTaMIIOBKH, aBTOHOMHBIE cTaau. OCHOBHBIC TEXHHYECKHUE TPECOOBAHHS II0
I'OCT png cranen.

UyryHel ¢ rpaguTOM, IIOJIOBUHYATHIC M Oeible. BIUSHUE CKOPOCTH OXJIAKIACHHUS W
XUMHYECKOTO COCTaBa 4yryHa Ha CTpykTypy. Ot6en uyryHoB. CTpykTypa, CBOWCTBa, 00JacTH
MPUMEHEHUSI U METOAbl MOJIYYEHUS CEPbIX, KOBKMX M BBICOKOIPOYHBIX YYT'YHOB. MapKHpoOBKa

YyT'YHOB.

Haknén u pexpucmaniuzayus

Bnusinue mnmactuyeckoil nedopManuu Ha CTPYKTYpy U CBOMCTBAa MeTalioB. MexaHU3M
IUTACTHYECKOW  JedopMallid MOHO-U  IMOJUKPUCTAIIOB. Pa3MHOXEHHE JUCIOKalMi Ipu
mactTuaeckoit nedopmarnmu. Haknén npodero, 00padboTka ponvkamu. [I[puMeHeHre moBepXHOCTHOTO
HaKjena B MAaIIMHOCTpoeHUH. Bo3Bpar, mnonuronmsanwms. IlepBuyHas u coOuparenbHas
pekpuctamu3anus. XojaoaHas u ropsyas aedopmarus. TepMmomexanudeckas 00padoTka.

Tepmuueckasn u xumuxko-mepmuueckasn oopadomxa

Teopusi mepmuyeckou 0bpabomxu

Bunsl tepmuyeckoit oO6pabotku craneid. IIpeBpamenust nmpu HarpeBe cranu. Poct 3epHa
ayCTEHHUTAa, HaCJIEACTBEHHOE U JEMCTBUTEIBHOE 3€pHO B CTaNIH. [leperpes u nepexor. IIpeBpamenne
ayCTEHUTa IMIpU HEMNPEPBIBHOM OXJaXIeHUHU. JlparpaMMa HM30TEPMHUYECKOIO IPEBPALEHUS
aycreHuta. IlepnuTHoe mnpeBpaiieHne. MapTeHCUTHOE TNPEBpaIleHHE M €ro O0COOEHHOCTH.
ITpeBparienue npu OTIyCKe, CTPYKTYpa U CBOMCTBA CTaJIX IpH oTnycke. OTmyckHast XpynkocTs [ u
IT pona.

[IpokanuBaeMoCTh M 3aKaIMBAEMOCTh CTalM, (PAKTOPHI BIHUAIOLIME HA MPOKAINBAEMOCTh:
BJIMSTHUE JIETUPYIOLIUX JJIEMEHTOB, pa3Mepa 3€pHa ayCTEHUTa, HEpacTBOPUMBIX KapOUIOB U
BKJIIOUEHUI. MeToMKa OnpeaesIeHnsl KpUTHYECKOrO JUaMeTpa 1o AuarpaMMe poKaJInBaeMOCTH.

Texnonoeus mepmuueckou oopabomku
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OO0mas xapakTepuCTHKa MPOIECCOB TepMudeckoir 0opabotku. Omxwur I poma 6e3 dazopoit
nepekpucTain3auuu. Pexxum oTkura pekpacTaan3aluu.

Omxur II pona ¢ pa3oBoii nmepeKkpucTaUTH3AIMCH: TS YIy4dIIeHHs] 00padaThIBAeMOCTH, IS
u3MenbueHus sepHa. Chepouausanus, OTKUT — TOMOT€HHU3AIHs, HOpMaIu3alusl.

N30TepMUYECKUI OTHKUT.

3akanka cranu. OCHOBHBIE MapaMmeTphl IMpoliecca: TemIepaTypa HarpeBa, JIMTEIbHOCTb
HarpeBa, CKOpOCTh oxJiaxkaeHus. OCHOBHBIC TPEOOBAHUS K 3aKAIIOYHBIM cpeaaM. MeTobl 3aKaJIKH:
npocTasi, IpepbIBUCTAas, CTyleHYaTas u u3orepmuueckas. /ledextol 3akanku: oOpa3zoBaHUe TPEIINH,
nedopMaliusi, OKHCICHUE B 00€3yTrIIepOKUBaHNE TTIOBEPXHOCTH, METOABI OOPHOBI ¢ HUMHU.

OcHoBHbIE TapaMeTpbl MPOIECCOB OTIMYCKAa YIICPOAMCTHIX U JETUPOBAHHBIX CTaJIeH.
O6paboTtka xomo10M. BinsiHue 3aKaiKi M OTITyCKa HA MEXaHWYECKHE CBOMCTBA CTANHM. YIIydIlICHHE
CTaJIu.

[ToBepxHOCTHAS 3aKayiKa, BUBI U 00JaCTH IPUMCHECHHUS.

Xumuko-mepmuyeckas 0opabomka

@dusnuecKkue OCHOBbl XHUMHKO-TEPMUYECKOH 00paboTKM, MOHATHE O KO3 (UIMEeHTe
mupdysun. llemeHTanusi, peKUMBI HACBIIICHHUS M MOCICAYIOIMX TEPMHUECKOH 00paboTKH
YIJIEPOJUCTBIX U JIETUPOBAHHBIX CTaJIeH, BUABI Ipoliecca, 0baacTu npuMenenus. Hurponemenranus,
BUJBl TIpoOIlecca, peXHUMbI, 00acTH NpuMeHeHus. llpumenenue atmocdep ¢ aBTOMaTHUECKUM
peryarpoBaHUEeM MOTEHLIMANa yriiepoa i Ipoliecca LIEMEHTALUU U HUTPOLIEMEHTalUH.

AzotupoBanue cranu. Cranu A a30TUPOBAHUS, PEXKUMBI UX TEPMHUUECKONH 00pabOTKH,
oOnactu mnpuMeHeHus mpouecca. Ilpouecc HHU3KOTEMIEpaTypHOro Tra30BOr0 M KHMJKOTO
a30THUPOBAHUs, UX OCOOCHHOCTH U 00J1aCTH IPUMEHEHHUS.

HoBble MeTo1bI XMMUKO-TepMHUYECKON 00paboTku. JlazepHoe gerupoBaHue.

Koncmpykuuonnbte U UHCMPYMEHmMAJIbHble Mamepuajibl

Koncmpykyuonnvie necuposannvie cmanu 0o6uje2o Ha3HAYeHUsl.

®a3pl, 00pa3yeMmble JIETUPYIOIIMMM JJIEMEHTaMH B CTalsiX. BuusHue nerupyrommx
3JIEMEHTOB Ha MOJUMOpP(U3M Kelle3a, Ha CBOUCTBa (heppuTa U aycTeHuTa. BiusHue nerupyronmx
AJIIEMEHTOB Ha KUHETHKY H30TEpPMUYECKOTO IMpPEBpallleHUs ayCTeHWUTA. BiMsHHE Ierupyromumx
AJIEMEHTOB Ha MApTEHCUTHOE NIPEBPALLEHUE U NTPEBPALLICHHE NTPU OTIycKe. OCHOBBI PallMOHAIBHOTIO
JIETUPOBAHUSI CTAIM M POJIb OTIEIbHBIX JIETMPYIOIIUX 3JIeMEHTOB. OCOOEHHOCTH TEPMUUYECKOU
00pabOTKM JIETUPOBAHHBIX CTaJEH.

Krnaccudukanus nerupoBaHHBIX CTajiell MO CTPYKTYpe B HOPMaJIM30BaHHOM COCTOSIHUU
(mmarpamMma [I'mite). MapkupoBKa JETHpPOBaHHBIX CTajled, MX MPEUMYINECTBA MO CPaBHEHHIO C
yraepoaAucTbIiMU. JleeKTbl JerupoBaHHBIX cTaned (IUQEepHbI H37I0M, (IOKEHBI, OTIYCKHas
XpynkocTh). OCHOBHBIE TPEOOBaHMS K JIETUPOBAHHBIM KOHCTPYKIIMOHHBIM cTasisiM 1o 'OCT.

HHcmpymeHmaﬂbele mamepudailbl

NHCcTpyMeHTaNIbHBIE YIIIEPOAUCTBIE U JIETUPOBAHHBIE CTAJINA JJIA PEKYIIETO MHCTPYMEHTA,
COCTaB, MapKUPOBKA, TepMUUECcKas 00paboTKa U 00JIaCTH IPUMEHEHHMS.

BbricTpopexyias craib, coctaB, cBoiicTBa. PexxuMmbl Tepmuueckoil oOpaboTku, obnactu
npuMeHeHus. OcHoBHble TpeOoBanus o ['OCT k cTasism Ui pexXyniero HHCTPyMEHTA.

[ITamrioBele CTamM Ui XOJOJHOTO M ropstaero aedopmupoBanus cranmu. Cramu ams
U3MEPUTENBHOTO HHCTPYMEHTA.

TBepable TOPONIKOBBIE CIUIABBI JUIS PEKYILETO MHCTPYMEHTA.

Kepamuka. CBepXTBep/Iple MaTepUabl.

Cmanu u cnnagwvl ¢ 0cobbIMU C8OUCMEAMU
Bricokonpounsie cranmn. MapTeHCUTHO-CTaperoNie KOHCTPYKIIMOHHBIE CTalld, X COCTaB,
peXKUMBI 00pabOTKU M 006JaCTH TPUMEHEHUSI.
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CmnaBel ¢ 0cO000 BBICOKOH HW3HOCOCTOMKOCTBIO, COCTaB, MAapKHpPOBKA, TEpMUYECKas
00paboTka 1 00JaCTH TPUMECHEHHUSI.

HepskaBeromye XpoOMUCTBIE B XPOMOHHUKEIEBBIE CTAlld, COCTaB, MApPKUPOBKA, TEPMUUYECCKAS
00paboTka 1 00JaCTH TPUMECHEHHUSI.

XKaponpounsie cranu u criaBbl. OCOOEHHOCTH MOBEACHUS CTaU MPU HArpy3Kkax B 00JacTH
BBICOKMX TEMIIEparyp, MpeAen JUIMTEIbHOW MPOYHOCTHU, MPEAes MOJI3y4ecTH. TUIOBBIE CILIABBI,
COCTaB, CTPYKTypa, TepMOOOpadOTKa, CBOMCTBA M 00JIACTH TPUMEHEHUSI.

CnnaBel ¢ 3aJaHHBIMU (DU3HMUECKUMU CBOMCTBAMH. MarHUTOMATKHE U MarHUTOTBEp/bIe
CILJIABBI.

L]eemnvie memannvl u cniagol

Mens u ee cBoiicTBa. JlaTyHu, OpOH3BI OJIOBIHHCTBIC, KPEMHHCTHIE, AITIOMHUHUEBBIC,
OepHILIOBBIC; cocTaB, oOyactu npuMeHeHHs. CIUiaBbl CBUHIIA U OJIoBa. baOOWUTHI, CBUHIIOBUCTHIE
OpOH3BI, AJIOMUHHUEBBIC TMOIINIMITHUKOBBIC CIUIABBI IS JBUTATENICH BHYTPEHHETO CrOpaHMS,
TPUMETAIUIMUECKUE MOAIMUITHUKA. AJIFOMUHUN U €ro CBONCTBA. JIuTelHbIe aTlOMUHUEBBIE CILIABHI,
obsact mpuMeHeHus. JfopamtoMiH, COCTaB, PeKUM TEPMHYECKON 00pabOTKH, CBOMCTBA, 00IacTH
MIPUMEHEHUS.

MarnueBble TUTelHbIE U AeopMHUpyeMble CIIIaBbl, 00JIACTH MPUMEHEHUS.

TuTan u ero CruiaBbl, COCTaB, CBOMCTBA U 00JACTH TPUMEHEHUSI.

Komnosuyuonnvie mamepuanwi

Knaccuukanus KOMIO3MLIMOHBIX MaTepuaioB. PacnpeneneHue HampsOKeHUH Mexay
MaTpuliel u HanoaHuTeneM. Cxembl apMupoBanus. Kputuueckas niuuHa BojgokHa. OCHOBBI pacueTa
CBOMCTB KOMIIO3ULINOHHBIX MAaTEPHAJIOB.

Komno3utsel ¢ MeraumMueckod Marpuuen. J[ucrnepcHOYNpOYHEHHbIE KOMIIO3UI[MOHHBIE
MaTepHalibl, OCOOCHHOCTH MEXaHHW3Ma YIpOUHEHHs. JMCIepCHOYNpPOYHEHHbIE KOMITO3UTHI Ha
OCHOBE QJIIIOMUHUIO, HUKEJIA U APYTUX METAJUIOB.

BonokHHMCTBIE KOMITIO3ULIMOHHBIE MaTEpUaJIbl Ha AIFOMUHUEBOM M HUKEJIEBOM MaTpHLax.

KoMno3uts! ¢ HanpaBiaeHHON KPUCTAILIN3ALMEN 3BTEKTHUK.

[TopomikoBble ~ KOMIO3MLIIMOHHBIE  MaTepuaibl  (KepMeTbl) aHTU(QPUKLIUOHHOTO U
(GPUKIIMOHHOTO Ha3HAUYeHUs. OUIBTPHI.

Kommosutel ¢ mnomumepHon Marpuued. IlomumepHas Marpuma KOMIO3UIIMOHHBIX
MmaTtepuanoB. @DeHondopmanbIeruiHas, SMOKCHIHAs M  KpeMHUIOpraHuyeckas MaTpuua
KOMITO3ULIMOHHBIX MaTEPUAJIOB.

OcobenHoct  (DU3MKO- MEXAaHMYECKOTO TOBeAeHUs noiaumepoB. OpraHuudeckue,
JIEMEHTOOPTraHNYECKUE U HEOPTraHUYECKHUE MTOJIUMEDBI.

BosokHHCThIE KOMIO3UIIMOHHBIE MaTepUasbl HAa MOJIUMEPHONW MaTpHile (KapOOBOIOKHMTHI,
OGOPOBOJIOKHUTBI, OPIraHOBOJIOKHUTHI).

KoMmo3unmonnsle MaTepuanbl Ha MOJIMMEPHOW MAaTpHIE C MOPOIIKOBBIM HANOJHUTEIEM
(TmacTMacchr).

Ponb noponkoBbIX (TEXHUYECKUHN YIIIEPOJI U JIp.) U BOJIOKHUCTBIX (KOPA) HAlOJHUTENEH.

KoMIo3uTsI ¢ KepaMHUECKON U CTEKJITHHOM MaTpHUIIEH.

[IpumeHeHne KOMIO3MIIMOHHBIX MaTepuajoB B aBToMoOuiectpoenuu. Kopryc u neranu
Ky30Ba. JleTanu ra3oTypOUHHBIX ABUraTeneil. AHTUGPUKIMOHHbBIE AeTand. OPUKIIMOHHbIE AETaNH.
Tpynoemkue neranu [JBUTATeNss W XOJOBOM yacTH. PemMoHTHbIe KoMmo3uTHI. IlepcriekTHBBI
IIPUMEHEHHS KOMIIO3UTOB B aBTOCTPOCHHH.

Hanomarepuansl. CTpykTypa, CBONCTBA, IPUMEHEHUE.

3.4 TemaTnka CEMUHAPCKUX/MIPAKTHYECKUX H JIAOOPATOPHBIX 3aHATHI

3.4.1 CemuHapckue/IpaKTUYECKHE 3aHATHS
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He npenycMoTpeHb! y4eOHBIM TIAHOM.
3.4.2 JIabopaTopHbI€ 3aHATUS

JIaGoparopHas paboTa «MaKpOCTPYKTYpHBIN aHATIN3

JIaGoparopHas pabota «MHKPOCTPYKTYPHBIN aHAIH3 CTAIH»
JIaboparopHasi paboTa «YTICpOAUCTHIC CTAH

JlabGopaTopHas padota «HyryHbI»

JlaboparopHast paboTa «3akaika U OTITYCK»

JIaGoparopHas pabota «[IpokaMBaeMOCTh U 3aKaJTMBACMOCTbH CTAJIN)
JIaboparopHast pabota « THCTpyMEHTAIbHBIC CTAIIN

JIaboparopHas paboTa «BricokoTEeMIIepaTypHbIe MaTePHAITBI»
JlaboparopHast pabota «l[BeTHBIC CIUTaBBI»

JIaGoparopHas padota «KOMITIO3UITMOHHBIE MaTEPHUAITBI

3.5TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

KypcoBbie paboThI/POEKTHI HE TPETYCMOTPEHBI.

4 YyebOHO-MeTOaAMYECKOE U HMH(POPMAITMOHHOE o0ecriedeHne

4.1 Hopmatusnblie 1oKyMeHTbI 1 'OCTob1

1.TOCT P 70817-2023 «Cranp u cruiaBbl. HauMeHOBaHUSA M OCHOBHBIE 0003HAUYCHUS
MapoK»

4.2 OcHOBHasI IUTEpaTypa

1. MatepuanioBeieHHEe B MAIMHOCTPOCHUH [ DJIEKTPOHHBIN pecypc]: yueOHHK ISl By30B
B 2 4. Yacts 1 /A.M. Anackun [u n1p.]. — DnexTpoH. naH. — Mocksa: FOpaiir, 2021. — 258 ¢. —
Pexxum  pmocryma: https://urait.ru/viewer/materialovedenie-v-mashinostroenii-v-2-ch-chast-1-

471897#page/l. — 3aru. ¢ sKpaHa.

2. MarepuasnoBe/ieHHe B MAlIMHOCTPOSHUHU [ DJIEKTPOHHBIN pecypc]: yueOHMK /s By30B B 2
4. Yacte 2 /A.M. AnackuH [u 1p.]. — DnektpoH. 1aH. — Mocksa: FOpait, 2021. — 291 ¢. — Pexum
AocCTyna:

https://urait.ru/viewer/materialovedenie-v-mashinostroenii-v-2-ch-chast-2-471898#page/1

4.3 lonoTHUTEIbHAA JIUTEPATypa

1. [Tnomkun B.B. MarepuanoBenenue: yaeOHUK [ DIEKTPOHHBIN pecypc] : ydeOHUK JUIs
By30B — Onek-TpoH. gaH. — MockBa : IOpaiit, 2021. — 408 c. — Pexum pocryna:
https://urait.ru/viewer/materialovedenie-468556#page/1 — 3ari. ¢ skpaHa..

4.4JnekTpoHHBIE 00pa3oBaTeIbHbIE PeCypChl

IIpoBenenue 3aHATUI U aTTeCTAIM BO3MOXKHO B IUCTAaHIIMOHHOM (popMaTe ¢ IpUMEHEHUEM
CUCTEMBI IUCTaHIIMOHHOTO o0yueHus: ynupepcutera (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii AIeKTpOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) o Bcem pazaenam nporpamMmabl.
Hasanue 50P Ccbuika Ha D0P

D0P naxomutcs B pa3paboTke
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4.5 JInueH3noHHOE U CBOOOTHO PACTIPOCTPAHsIEMO€E MPOTPaMMHOe

odecneueHue
HaumenoBanue | Paspaéorumk I1O | JocTynHocTh Ccbuika Ha Equnbrii
(mpaBooOJiagaren | (JIMLEH3UOHHOE, peecTp poccuiicKuX
b) CB0O0OHO nporpamm st IBM u BJ]
pacnpocTpaHsieMm (Mpu HAJIMYMH)
oe)
Astra Linux 000 JINIeH3nOHHOE https://reestr.digital.go
Common Edition "PYCBUTEX- v.ru/reestr/305783/?sphrase i
ACTPA" d=954036
MoiiOduc OOO "HOBBIE | JIunensnonHoe https://reestr.digital.go
OBJIAYHBIE v.ru/reestr/301558/?sphrase i
TEXHOJIOI' 11" d=943375
NI Multisim| OOO "HOBBIE | JIunen3noHHoE
10.0. OBJIAYHBIE
TEXHOJIOI'HU

4.6 CoBpeMeHHbIe MPO(ecCHOHATbHbIE 0a3bI TaHHBIX U HHGOPMANIMOHHbIE
CIIPaBOYHbIE CHCTEMbI

Ilepeuenn pecypcoB cetu UHTepHeT, 10CTYNHBIX 1JIs1 OCBOEHUS TN CUMIJIMHbBI:

Ccbuika Ha
HaumenoBanue HocrynHocTh

pecypc

NudopmanuoHHo-cipaBoYHbIE CHCTEMBbI

JocTtynHa B cetn

Stack Overflow https://stackoverflow.com/ | MuTepuet 6e3

OTpaHUYCHUHN

WHudopmanroHHbIe pecypehl

http:// www.consultant.ru
Cetu Koncynwsrantllntoc B HocrymnHo

J1eKTPOHHO-0MOJINOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ JloctymHa B ceTn
WNurepuer 6e3
OTpaHUYECHUN

IPR Books https://www.iprbookshop | JoctymHa B ceTu
ru/ WHTepHeT 6e3
OTpaHUYECHUN

IIpodeccnonanbHbIe 0a3bl JaAHHBIX



https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
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baza naHHBIX Hay4HOIl http://www.elibrary.ru JlocTymHO
3JICKTPOHHOU OMOIMOTEKH
(eLIBRARY.RU)

Web of Science Core http://webofscience.com JlocTymHO
Collection —pedepaTrBHO-
oubnuorpaduyeckas u
HaYKOMETPHYECKas
(bubmmomeTpuyeckasi) 6aza JaHHBIX

«bubnuorexkapn www.bibliotekar.ru JlocTymHO

5 MarepuajbHO-TEXHHYECKOe o0ecreyeHue

Homep
ayJIUTOPUHU

O6opynoBanue

1304

Muxkpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 mir.
Tsepaomep Poksema TP 5006 (1 mt.)

Muxkpotsepaomep [IMT-3M (2 mir.)

Jlyna bpunemnns — 6 wr.

Muxkpockon AJIbTAMMU (4 mt.)

[IpoexTtop

1307

Onextporneys (Habeprepm 1280°) — 1 mir.

Onextponeds (Cuon 1100°) — 2 mr.

Onextporneys ([TK-PK-10/12 1280°) —1mT.

Teepnomep «bpunemwiby Th5004 — 2 .

Teepnomep Poxsemia TP 5006 — 1 wT.

[Teusr mydensuas [IM-10 — 2 .

[MonupoBaneHbIil cTanok StruersTegraPol- 11 - 1 mir.

Ortpe3sHoii cranok StruersLaboton — 3 -1 .

YcTaHOBKa /1Sl TOPIIEBOW 3aKaJIKH

VcraHoBKa Juis 3iekTporpasienus Struers Lectro Pol -5. (1 mwir.)
OtpesHoii ctaHok (1 mT.)

YcraHoBKa JUIs 3anpeccoBKU 00pa3noB (1 mT.)

Bonbsr™erp — 4 mr.

dotoanexkrpuueckuii konopumerp KF-77

[THeBMaTHUecKknii NIITHM(OBATHHO-TIONIUPOBATBHBIN cTaHOK P-20FS-1-R5

1309

NEXSYS ImageExpert™ Sample 2 IIporpamma i KadecTBEHHOT'O
aHaJIn3a U300paKEeHUI CTPYKTYp METOJOM CPABHEHHMSI C STAIOHHBIMU IIKaJIaMU
Mukpockon Axiovert 40MAT — 1 mir.

1313

Teepnomep Poxsemia TP 5006 (1mt.)
IIpoexTop + skpaH

Muxkpockornt MUM-7 (9 mit.)
IIpoexTop

1314

Muxkpotsepaomep [IMT-3M (1 mir.)
IIpecc amst 3ampeccoBKU 00pa3LoB

1316

Muxkpockon AJIbTAMMU (1 wmit.)
Muxkpockon MUM-7 (1 wT.)
Teepaomep Cynep- Poksenn TKC-1M
IIpoexTop
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6 Mertoauyeckue peKOMeHAANMHU

6.1 MeToanueckue peKOMEHIAIUM [IJIA MPeNnoAaBaTeis M0 OPraHu3anuu
00y4eHust

OcHOBHOE BHUMaHHE IIPU U3YyYEHUU IUCUUIUIMHBI «MaTepuanoBeeHue» ClenyeT yAeliTh
U3Y4YEHUIO COCTaBa, CTPYKTYpPbl M CBOMCTB COBPEMEHHBIX METANIMYECKUX U HEMETaUIMYECKHUX
MaTEpUaIOB; OCBOCHUIO OCHOB TEPMUYECKOM, XHMHKO-TEPMHUYECKOM H TEPMOMEXaHUYECKOU
00pabOTKH, METOJIOB CTAHIAPTHBIX UCIIBITAHUN 110 ONPEACTICHHUIO (PU3UKO-MEXaHHUECKUX CBONCTB U
TEXHOJIOTMYECKHX II0KA3aTeNIeH UCIIOIb3YEMBIX MATEPHAIIOB U TOTOBBIX U3JEIHMH.

Teopernyeckoe n3ydeHrne OCHOBHBIX BOIIPOCOB Pa31eI0B JUCLHUIUIMHBI JTOJKHO 3aBEPIIATHCS
MpaKTUYECKON paboTOi.

Jlns  akTUBU3alMM  Y4eOHOro mpolecca NpU HW3YYEHUH JUCHUIUTUHBL  3(PPEKTUBHO
IPUMEHEHHE NPe3eHTAlUI 10 Pa3IMYHbIM TEMaM JIEKIIUH U Ja00paTOPHBIX PadoT.

Jlist mpoBeIeHHsI 3aHATHH 110 TUCIUIUTMHE HCTIONIB3YIOTCS CPEACTBAa 00yUeHUS:

- yueOHUKH, HHPOPMaLMOHHBIE pecypchl HTepHeTa;

- CIIPaBOYHBIE MATEpUaJIbl © HOPMAaTUBHO-TEXHUYECKAs JOKYMEHTALIUS;

- METOJIMUECKUE YKa3aHUs JJIsl BHIIOJIHEHUS JJaOOPATOPHBIX paboT.

6.2 MeTozmqecmae YKazaHus 1Jisd oﬁyqamnmxcsl 10 OCBOCHHUIO M CHHUIIJINHBI

CaMmocrosiTenbHasi pabora SBISETCS OAHUM M3 BUAOB YyueOHBIX 3aHATtud. lLlenb
CaMOCTOSITENIbHOW PabOThl — MPAaKTHMYECKOE YCBOEGHHE CTYAEHTaMHM BOIPOCOB METPOJIOTHUH,
CTaHJAPTHU3AIMH U CePTH(UKALINHU, paCCMAaTPUBAEMBIX B IIPOIECCE U3YUCHHS JUCIUTUINHBL

AyIuTOopHas caMOCTOsATeNIbHAs paboTa 10 JUCIUIIIIMHE BBIMOIHAETCS Ha yYEOHBIX 3aHATHUIX
101 HENIOCPEICTBEHHBIM PYKOBOJCTBOM IPENOaBaTelIs U IO €ro 3aJaHuIo.

BaeaynutopHas camocrosTenbHas paboTa BBINOJHSETCA CTYJCHTOM IO  3a/laHUI0
IpernoiaBaTessi, HO 0€3 ero HeMOCPEACTBEHHOTO YIaCTHSI

3aaum caMoOCTOATEIbHON PaboThI CTY/IeHTA!

- pa3BUTHE HABBIKOB CAMOCTOATEIbHONU yueOHOM paboThI;

- OCBOCHHE COJIEP>KAHUS JUCLIUIIINHBI,

- yriyOseHue coiep KaHusl U OCO3HAHME OCHOBHBIX MOHSITHH TUCIUIINHBL,

- ICTI0JIb30BaHUE MaTepHaia, COOpaHHOTO U MOJYYEHHOTO B X0/I€ CAMOCTOSTEIIbHBIX 3aHATHI
1St 3 (PEeKTUBHON MOATOTOBKU K SK3aMEHY.

Bujabl BHeayMTOPHOII caMOCTOSITeIbHON PadoThI:

- CaMOCTOSITEIbHOE U3YUYEHUE OTJENbHBIX TEM AUCLUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- IOJITOTOBKA K J1Ta0OpaTOPHBIM paboTaM;

- BBIIIOJIHEHUE JIOMAIIIHUX 33JaHUN 1O 3aKPETICHUIO TEM;

- BBIMOJIHEHUE JIOMAIIHUX 3a/IaHUH [0 PELICHUIO TUIIMYHBIX 3a/1a4 U YIPaXXHEHUH;

- coCcTaBJIeHHE U 0(hopMIIEHUE JI0KIIa10B U pedepaToB M0 OTAEIBbHBIM TEMaM IPOrPaMMBl;

- Hay4YHO-HccreoBaTeabckas padboTa CTYACHTOB;

- y4acTue B TEeMaTHYECKUX JUCKYCCHUSX, OJIMMITNAJaX.

JUi1st BBIIOJTHEHHUS JII0OO0T0 BHJIa CAaMOCTOATENbHOM paboThl HEOOXO0AUMO IPOUTH CIEAYIOIINE
STarbl:

- OTIpe/ieIeHUe eI CaMOCTOSITEIbHON paboThI;

- KOHKpeTHU3allys Mo3HaBaTeIbHOM 3a/1auu;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOp aJIeKBaTHOIO criocoba AeiCTBUS, BEYIIETO K PEICHUIO 33/1a4U;

- INITAHUPOBaHUE PabOTHI (CAMOCTOATENBHOM MM C TOMOILBIO PENOaBaTes) HaJl 3a/1aHUEM;
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- OCYIIECTBIIEHHE B TPOIECCE BBIMOIHEHUS CAMOCTOSTEIBHOW pPabOTHI CaMOKOHTPOJIS
(TPOMEXYTOYHOTO M KOHEYHOT0) PE3YIHTATOB Pa0OTHI U KOPPEKTUPOBKA BHITIOJIHEHHS paOOTHI;

- pedutekcus;

- Ipe3eHTaIus padoOThI.

Bomnpochl, BBIHOCHMbIE HA CAMOCTOATEIBLHYIO padoTy

- KoHcTpykuimoHHas IPOYHOCTH U METO/IbI €€ OLICHKH.

- AMop(¢HBIE METAILITBL.

- TepmoruiacTUYHbIE U TEPMOPEAKTUBHBIE MTOJTHUMEPHI.

- lnarpamma coCTOSTHUS Kele30-TpadurT.

- JlerupoBanHbie uyyryHsl. Texaudyeckue TpedoBanus s ayryHoB 1o 'OCT.

- OcraTouHbIC HANIPSDKEHUS, UX BIUSHUE HA YCTAIOCTHYIO TIPOYHOCTD.

- TepMokHHETHYECKUE AUArPAMMBI MPEBpAIllCHUs ayCTCHUTA.

- CtapeHue cTai.

- Cranu ¢ MOHMXEHHOM M PeriaMeHTHPOBAHHOMN MPOKATIMBAEMOCTHIO Ui MOBEPXHOCTHON
3aKaJKU.

- udbdysuonnas meramnuzanus. CrnocoObl MeTaNIM3alUU U 001aCTH TPUMEHEHUS.

- IMIumanTanus HOHOB.

- CruiaBbl € 3a/IaHHBIMH YIIPYTHUMHU CBOMCTBaMH.

- CrutaBbl ¢ aHOMAJIBHBIM TEILIOBBIM PACITUPECHUCM.

- TexHuueckas Kepamuka. BrusHue BOJOKHUCTBIX HAMONHUTENEH Ha TEPMOMPOYHOCTH
KEepaMUKH.

- ABToMOOUIBHBIE cTeKIa. CTEKIOKPUCTAIUTMYECKHUE MaTeprabl (CUTAILIbI).

- OynkuonanbHbie HaHOMaTepualibl. HanoMmarepuansl cemeiicTBa QyIiepeHoB.

- MexaHuzanusi 1 aBTOMaTH3allUs MPOIECCOB TEPMUYECKOW 00pabOTKH, MEpHI MO OXpaHe
TpyJa B TEPMUYECKHX I[EXaX.

7/ MoHJ OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI U OLEHUBAHMS Pe3yJbTATOB 00y4eHUs!

KonTponp ycneBaeMOCTM UM KayecTBa IOJATOTOBKM MIPOBOJUTCS B COOTBETCTBHE C
TpeOoBanusiMu "llonoxkeHuss 00 opraHuzanuu o0pa3oBaTeNbHOTO Ipouecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpPCUTETE".

B mporecce oOydeHHsT UCTIONB3YIOTCS CIIEAYIONINE OICHOYHBIE (POPMBI CaMOCTOATEIHLHON
paboThl CTYIEHTOB, OLIGHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M MPOMEXKYTOUHBIX
aTTeCTaIlui:

Texkymuil KOHTpOJIb YCIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTaluu MPOBOAATCS IO
CJIEIYIOIIUM KPUTEPHSIM;

- OTBETHI CTYJIEHTA Ha BOIIPOCHI KAPT TEKYIIETO KOHTPOJIS;

- 3aIUTa JJabOpaTOPHBIX padoT;

- BBITIOJIHEHUE KOHTPOIBHBIX PadoT.
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[Tacnopt ®OC no aucuumuinHe «MaTepuaaoBeICHHUE)

Kon DneMEeHTbl KOMIIETEHIIMU (4acTu Konrtponmpyemsie Monynu, | Ilepuo Bunst Crnocobwr | Cpenctia
KOMIIETEHIIMH | KOMIIETEHIIIH ) paszeinbl (TeMbl) JUYHOCTh | KOHTPOJS | KOHTPOJISL | KOHTPOJIS
JTUCLIUTUIMHEI 110 paboueit KOHTPOJIS
porpaMme
1 2 3 4 5 6 7

OIIK-1 3HaHus: Pasnensr 1.1 —1.26 TEK, KP YcerHO Tect
Crniocoben - 3HATh OCHOBHBIE u ITA T I1 KP
MIPUMEHSITh BCIIOMOTaTeNbHbIE MaTepUasbl AJis €] Dk3. buner
€CTECTBEHHOH | IPUMEHEHMUSI NPH DKCIUIyaTalud W AN JenoBas urpa
ay4yHble U pEeMOHTe TPaHCIOPTHBIX,
OOIIENH)KEHEP | TPAHCIIOPTHO-TEXHOJIOTHYECKIX
HbIC 3HAHMUSI, MaIIuH U 000pyIOBaHUS;
METOBI - 3HaTh COCTaB, CTPYKTypa |
MaTeMaTHYeCK | CBOMCTBa KOHCTPYKIIMOHHBIX
Or0 aHaNM3a U | MaTEPUAJIOB PA3JIMYHBIX KJIACCOB.
MOJEIUPOBaH | YMEHUS: Pasgensr 1.1 —1.26 TEK, KP VYcerHO Tect
U B - yMeTb NPaBWIBHO BHIOMpATh ITA T II KP
npodeccuoHnan | MaTepual, Ha3HayaTh ero 00paboTKy €] OK3. ouner
BHOM C LEeJbI TMOJYy4YeHUs 3aJaHHOU AN Jenosas urpa
NEATENbHOCTH | CTPYKTYPHI U CBOWCTB,

o0ecreunBaromux BBICOKYIO

HaJIeKHOCTh M JIOJTOBEYHOCTh

JneTane MalluH;

- yMETh OLIEHUBATh u

IPOTHO3MPOBATH MOBEJICHHE

MaTepuaia W TPUYUHBI OTKA30B

MPOAYKIMUA TIOJ] BO3JCHCTBUEM Ha
HUX PA3JIMYHBIX SKCIUTyaTallMOHHBIX
(bakTopoB.
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HaBwiku:

- BIaIeTh MeETOJaMU  BBIOOpa
OCHOBHBIX M  BCIOMOIaTeJbHBIX
MaTepualioB Il MPUMEHEHUS TMpHU

AKCILTyaTaIuH u peMoHTe
TPaHCIOPTHBIX, TPaHCIIOPTHO-
TEXHOJIOTUIECKUX MariuH u
000pyI0BaHNS;

- BJIQJICTh HaBBIKAMU o
UCTIOJIb30BaHUIO COBpPEMEHHBIX

KOHCTPYKIIMOHHBIX MaTepHalioB B
MPaKTUYECKOU JEATEIbHOCTH IO
TEXHUYECKOMY OOCITY>KUBAaHUIO U
TEKYIIEMY PEMOHTY TPaHCIOPTHBIX
U TPAHCIOPTHO-TEXHOJIOTHYECKHUX
MaIIuH U 000pyJOBaHUSI.

Pasnensr 1.1 —1.26

TEK,
ITA

KP

hiys|

YceTHO

Tect

KP

OK3. ouiet
JenoBas urpa
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7.2 lIkana ¥ KPUTEPUH OLEHUBAHUSA Pe3yJIbTATOB 00y4YeHUs!

B pe3ynbrate ocBOeHUS TUCHUIUIMHBI (MOAYIS) (GOPMHUPYIOTCS CAEAYIONUE KOMIIETEHIUU:

Kon B  pesyabrare  ocBoeHusi  00pa3oBaTebLHOW  NMPOrpaMMbl
KOMIIETEHIIUM | 00y4aIoIIMiics J0JI:KeH 00J1a1aTh
OIIK-1 CIOCOOHOCTBIO MPUMEHSTh €CTECTBEHHOHAYYHBIE U OOIICHHKCHEPHBIE
3HAaHUSA, METOAbl MaTeMaTH4YeCKOro aHalu3a M  MOJEIUPOBAaHUS B
npohecCHOHATBLHOM JESTEIIbHOCTH

B npouecce ocBoeHust 00pa3oBaTebHOM IPOrPaMMBbI JAHHBIE KOMITETCHIIUH, B TOM YHUCIIE UX
OTJIeIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOATANHO B XOJ€ OCBOCHUS OOYYAIOIIMMUCS JUCIHUILINH
(Momynei), IpakTUK B COOTBETCTBUHU C YUEOHBIM IJIAHOM M KaJCHIAPHBIM IpapuKOM y4yeOHOTO

mponecca

[Toka3zaTenem olleHUBaHHS KOMIIETEHIIMI Ha PA3JIMYHBIX dTarmax ux (OpMUPOBAHUS SBISIETCS
JOCTH)KEHUE 00YUYaIOLIMMUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00yYeHUs MO JUCLUIUIMHE (MOYJIIO).

OIIK-1- crtocoOHOCTD TPUMEHATH €CTECTBEHHOHAYYHBIE M OOLICHHKCHEPHBIE 3HAHUS, METO/IbI
MaTeMaTHYeCKOro aHaJIM3a U MOJEIMPOBAHUS B TPO(PECCHOHANBHOM NesATeIbHOCTH

Kpurepun onenuBanus

Iloka3zarennb
2 3 4 5
3HATh: OO6yuaronuiics OO6yuarouuiics OOyuaromuiics Obyuarommmiics
-OCHOBHBIE W | IEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUpYE
BCIIOMOTATENbH | IOJIHOE HEIOJIHOE YaCTUYHOE T IIOJIHOE
pl€ MaTepuaibl | OTCYTCTBUE WU COOTBETCTBHUE COOTBETCTBUE COOTBETCTBHUE
JUIsl IPUMEHEHUSI | HEIOCTATOYHOE CIIEIYIOIINX 3HAHUM: CIIENYIOIINX 3HAHUM: | CIEIYIOINX
npu COOTBETCTBUE OCHOBHBIX U OCHOBHBIX U 3HAHUM:
DKCIUTyaTallMy U | CIEIYIOIIHUX BCIIOMOTaTEJIbHBIX BCIIOMOT'aTEIbHBIX OCHOBHBIX U
peMoHTe 3HAHUM: MaTepuabl s MaTepuaibl s BCIIOMOTaTelb
TPAHCIIOPTHBIX, | OCHOBHBIX U IIPUMEHEHHUS IIPU IPUMEHEHUS IIPU HBIX
TPaHCIIOPTHO- BCIIOMOTaTeNbHbl | SKCILTyaTalluu U JKCILTyaTaluu U MaTepuaibl
TEXHOJIOTHYECKH | X MaTepUaJIoB pEMOHTE pPEMOHTE IS
X  MallMH U | U1 IPUMEHEHUs! | TPaHCHOPTHBIX, TPAHCIIOPTHBIX, MIPUMEHEHUS
o0opynoBaHus. | MpU TPaHCIIOPTHO- TPAHCIIOPTHO- pu
- COCTaB, | AKCIUIyaTallul U | TEXHOJOTUYECKHUX TEXHOJOTHYECKHUX AKCILTyaTaluu
CTPYKTYpY U | pEMOHTE MaIIlH U MallVH U U PEMOHTE
CBOICTBa TPAHCIIOPTHBIX, 000py10BaHUSI. o0opy0BaHus, HO TPaHCIOPTHBIX,
KOHCTPYKIMOHH | TPaHCIIOPTHO- Jomnyckarorcs JIOTTYCKaIOTCs TPaHCIIOPTHO-
BIX MaTepUaAJIOB | TEXHOJIOTMYECKHUX | 3HAUUTEIIbHbBIE HE3HAYUTEIIbHBIE TEXHOJIOTUYECK
pa3IMYHbIX MaIlIlH U OIIMOKHU, MPOSIBISIETCS. | OIIMOKH, UX MalluH U
KJIACCOB. 000py10BaHUSI. HEZ0CTaTOYHOCTh HETOYHOCTH, 000pyI0BaHUs
[Tonnoe 3HaHWH, 10 Py 3aTPyIHEHUS [IpU cBOOO/IHO
OTCYTCTBHE UIIU MIOKa3aTeNen, AHAJINTUYECKUX OIIEpUpPYET
HEIOCTaTOUYHOE oOyJaromuics onepanusx. MPUOOpPETEHHBI
COOTBETCTBUE UCIBITBIBAET YactruuHoe MU 3HaHUSIMU.
CIIETYIOIINX 3HAYUTENIbHbIE COOTBETCTBHUE
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3HAHUU: COCTaBa, | 3aTPYAHECHUS IIPU cnenyromux 3Hanui: | Ilonnoe
CTPYKTYpHI U ONEPUPOBAHUHU COCTaBa, CTPYKTYPBI | COOTBETCTBHUE
CBOMICTB 3HAHUSIMU [IPA UX U CBOMCTB CIIEYIOLIUX
KOHCTPYKIMOHHBI | IIEPEHOCE HA HOBBIE KOHCTPYKIIMOHHBIX | 3HAHMI:
X MaTepHaJIOB CUTYaINH. MaTepuaioB COCTaBa,
pa3IMYHBIX Henonnoe Pa3JIMYHBIX KJIACCOB, | CTPYKTYPHI U
KJIACCOB COOTBETCTBUE HO JIOITYCKalOTCsI CBOICTB
CJEIYIOIINX 3HAHUM: HE3HAYUTEIIbHbIE KOHCTPYKLMOH
COCTaBa, CTPYKTYPBl U | OIIMOKH, HBIX
CBOMCTB HETOYHOCTH, MaTepuaioB
KOHCTPYKIIMOHHBIX 3aTpyAHEHUS TIPU Pa3IUYHBIX
MaTepHuaioB AHATTUTUYECKUX KJIaCCOB,
Pa3IMYHBIX KJIACCOB. onepanusx. cBOOO/IHO
Homnyckatorcs Onepupyer
3HAUYUTENbHbIC MPUOOPETEHHBI
OIINOKHU, MPOSIBISIETCS MU 3HAHUSIMU.
HEJI0OCTAaTOYHOCTh
3HAHUU, 110 PALY
IMoKa3aTelei,
oOyJaromuiics
UCIIBITHIBACT
3HAUYUTEIIbHbIE
3aTPyAHEHHS TIPU
ONEpUPOBAHUU
3HAHUSIMU TIPH X
MIEPEHOCE HA HOBbIE
CUTYaIlIH.
yMeTh: OO0yuaromuiicst OOyuarommiics OO6yuarommiics OOyuarormiics
- IPaBUJIBHO HE YMEET WU B JIEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTpPUpPYE
BBIOMPATH HEJI0OCTaTOYHOMN HETOJIHOE YaCTUYHOE T TIOJIHOE
Marepua, CTENEHU YMEET COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
Ha3Hay4aTh €ro MPaBUIBLHO CIIEIYIOIIUX YMEHH: CIIeIYIOIIUX CJIETYIOIITUX
00paboTKy ¢ BLIOMpATH MPaBUIILHO BBIOUPATH YMEHUM: IPAaBUIILHO | YMEHUM:
1EIBI0 Marepuan, MaTtepua, Ha3Ha4aTh BBIOMpATh MaTepuall, | MPaBUIbHO
MOJYYEeHUS Ha3HayaTh €ro ero o0paboTKy C IeNbl0 | Ha3HAYaTh €ro BBIOHMpATh
3a/IaHHOU 00paboTKy ¢ MOJTYYeHUSI 3aIaHHON 00paboTKy ¢ 1IeTbI0 | MaTepHall,
CTPYKTYpPHI U LEbIO CTPYKTYpPbI U CBOMCTB, | MOJy4YEHUS Ha3Hay4aTh €ro
CBOMCTB, MOJTYYCHUS obecreunBaronmx 3aTaHHOU 00paboTKy ¢
obOecrieunBaroNl | 3alaHHOM BBICOKYIO HAJIS)KHOCTb | CTPYKTYPBI LEJbIO
WX BBICOKYIO CTPYKTYPHI U U JIOJITOBEYHOCTh CBOMCTB, MOJTyYeHUS
HaJEKHOCTh U CBOMCTB, JleTanei MallvH. o0ecreunBarIInuX 3aIaHHOU
JIOJITOBEYHOCTh | obecrieunBaronux | JlomyckaroTcs BBICOKYIO CTPYKTYPBI U
JieTaneil MallliH; | BICOKYIO 3HAUYUTENbHbIE HaJIeKHOCTh U CBOMCTB,
- OIICHWBATh W | HAJIEKHOCTh U OIMMOKH, POSIBIIICTCS | TOJITOBEYHOCTH o0ecrieunBaro
MIPOTHO3UPOBATH | JOJITOBEYHOCTH HEJI0OCTATOYHOCTh JieTanei MallivH. IIUX BBICOKYIO
MOBEJICHUE JleTalield MallliH. | YMEHUM, M0 pAxy YMeHus 0CBOEHBI, HAJEKHOCTh U
Marepuana u | He ymeer unu B MoKa3aTeJei, HO JIOIYCKalOTCs JIOJITOBEYHOCTD
MIPUYHHBI HEJOCTATOYHOMN oOyyaromuiics HE3HA4YUTEIIbHbBIE neTaneu
OTKa30B CTENEHU YMEET UCIIBITHIBAET OIINOKH, MalIH.
MPOIYKIIUKA TIOJ | OIICHUBATh U 3HAYUTEIIbHBIE HETOYHOCTH, CBoOoaHO
BO3JIEICTBUEM MPOTHO3UPOBATh | 3aTPYAHEHUS NPU 3aTpyAHEHUS TPU onepupyer
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Ha HUX
Pa3INIHBIX
IKCIUTyaTaIl[MOHH
bIX (PAaKTOPOB.

MOBE/ICHUE
marepuaia u
MPUYMHBI OTKA30B
MPOJYKIHH MTOJT
BO3JECHCTBUEM HA
HUX Pa3JIUYHBIX
AKCIUTyaTaIl[MOHH
bIX (DaKTOPOB

ONEepPUPOBAHUU
YMEHUSIMH TIPU X
IIEPEHOCE HAa HOBBIE
CUTYallUH.

MpaBUJILHO OLICHUBATh
U TIPOrHO3UPOBATH
[IOBE/IEHNE MaTepuana
Y IPUYUHBI OTKA30B
MPOIYKLIUU MO
BO3/ICIICTBIEM Ha HUX
pa3IMYHBIX
HKCILTyaTaIl[MOHHBIX
(baxTopoB.
Honyckatorcst
3HAYUTEIILHBIC
OIINOKHU, MPOSIBISIETCS
HEJ0CTaTOYHOCTh
YMEHUH, 10 pALY
IMoKa3aTelei,
oOyJaromuiics
UCTIBITBIBACT
3HAYUTEIIbHbIC
3aTpyJHEHUS TIPU
OTIepUPOBAHUU
YMEHHSIMH TIPU UX
MEPEHOCE HAa HOBBIC
CUTYaIlIH.

AHAJIMTUYECKUX
onepanusx,
IIEpEHOCE YMEHUI Ha
HOBBIE,
HECTaHJapTHBIE
CUTYAaLIH.
YactruuHoe
COOTBETCTBHUE
CHEAYIOLIUX
YMEHUM: IPABUIILHO
OLICHUBATh U
IIPOTHO3UPOBATh
MOBEJICHUE
MaTtepuana u
MIPUYHHBI OTKA30B
IPOJYKLHUH MO
BO3JCHCTBUEM HA
HUX Pa3JIMYHbIX
AKCIUTYyaTalMOHHBIX
(akTopoB. YMeHuUs
OCBOEHBI, HO
JIOIYCKaoTCA
HE3HAYUTEIIbHbBIC
OIIINOKH,
HETOYHOCTH,
3aTpyAHEHUS IPU
AHAIIMTHYECKUX
onepanusx,
IIEPEHOCE YMEHUI Ha
HOBBIE,
HECTaHJapTHbIE
CUTyaluHu

pUOOpETEHHBI
MH YMEHUSIMH,
MIPUMEHSET UX
B CUTYaIUsAX
MMOBBIIIICHHOM
CIIOKHOCTH.
ITonHoe
COOTBETCTBHE
CJIETYIOLIUX
YMEHUM:
MPaBUIILHO
OLICHUBATh U
MIPOTHO3UPOBAT
b IIOBEJICHUE
Marepuaia u
MIPUYUHBI
OTKa30B
MPOAYKLIUH
moj
BO3€HCTBUEM
Ha HUX
Pa3IMYHBIX
JKCIUTyaTaIuo
HHBIX
(baxTopoB.
CBo0ogHO
onepupyer
MPUOOPETEHHBI
MU YMEHUSIMU,
MIPUMEHSET UX
B CUTYaIUAX
MOBBIIIICHHOM
CJI0KHOCTH.
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BJIaJIeTh:
METOAaMHU
BBIOOpA
OCHOBHBIX U
BCIIOMOTaTeNbH
BIX MaTEPUAIOB
JUIs
PUMEHCHHS
npu
IKCIUTyaTaluu |
peMoOHTE
TPaHCHOPTHBIX,
TPAHCIIOPTHO-
TEXHOJIOTUIECKU
X MAIlliH U
000pyI0BaHUS

Ob6yuaronmiics
HE BJIaJICET UJU B
HEJIOCTaTOYHOMI
CTETEeHHU BIIajleeT
METOIaMH
BBIOOpA
OCHOBHBIX U
BCIIOMOTaTebHBI
X MaTEpHAJIOB ISt
MPUMEHEHUS IIPU
SKCIUTyaTaluu U
pEeMOHTE
TPAHCIIOPTHBIX,
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX
MaIllH U
000pyI0BaHUA.
He Bimaneer nin

B HEJIOCTATOYHOMU
CTETICHH BIIaJleeT
HaBBIKAMH 110
HCIIOJIb30BaHUIO
COBPEMEHHBIX
KOHCTPYKIIMOHHBI
X MaTEpHUAaJIOB B
MPaKTUYECKOU
JeSATeTLHOCTH 110
TEXHUYECKOMY
00CITy>)KMBaHUIO U
TEKYILIEMY
PEMOHTY
TPAHCIOPTHBIX U
TPAHCIIOPTHO-
TEXHOJIOTHYECKUX
MAIIWH U
00opymoBaHUsl.

OOyyaromumiicst Blageer
METO1aMH BBIOOpa
OCHOBHBIX U
BCIIOMOTATEIIbHBIX
MaTepUaoB IS
NPUMEHEHHS TIPH
IKCILTyaTaIluH |
pEeMOHTE
TPAHCIIOPTHBIX,
TPaHCIOPTHO-
TEXHOJIOTUIECKIX
MaIlluH 1
000pyI0BaHUs B
HETIOJIHOM 00BEME,
JIOTTYCKAIOTCS
3HAYHUTEIIbHBIC
OIIMOKH, IPOSIBIISETCS
HEIOCTaTOYHOCTh
BJIQJICHUS HABBIKAMU TI0
psLy MoKa3aTelnei,
oOyyvaromuics
UCTIBITHIBACT
3HAYUTEIIEHBIC
3aTpyIHEHUS IIPH
MIPUMECHCHUY HaBBIKOB
B HOBBIX CHUTYAIIHsX.
OOyuaromuiics
HaBBIKAMH T10
HCIIOJIb30BaHUIO
COBpPEMEHHBIX
KOHCTPYKITMOHHBIX
MaTepuasoB B
MPAKTUYECKOU
JESTENILHOCTH 110
TEXHHYECKOMY
00CITyXKUBAaHUIO U
TEKYIIEeMY PEMOHTY
TPAHCIOPTHBIX U
TPAHCIIOPTHO-
TEXHOJOTUYECKHIX
MaIliH 1
o0opynoBaHus B
HETIOJIHOM 00BbeMeE,
JIOTTYCKAIOTCs
3HAYUTEIIbHBIC
OIIMOKU, MPOSBISIETCS
HEJ0CTAaTOYHOCTh
BJIaJICHHSI HABBIKAMU TIO
pAly IOKa3aTemnen,
OO6yyarommiics
HCIIBITHIBACT

OO0yygarormmiics
YaCTUYHO BIIA/ICET
METOJIaMH BhIOOpa
OCHOBHBIX U
BCIIOMOTATEIIbHBIX
MaTepHuaoB s
MPUMEHCHHS TIPU
IKCIUTyaTaluy 1
peMoHTe
TPaHCIIOPTHBIX,
TPaHCIOPTHO-
TEXHOJIOTUIECKUX
MaIlliH 1
obopyoBaHus,
HaBBIKUA OCBOEHBI, HO
JIOITYCKAKTCS
HE3HAYUTEIILHBIC
OIIIOKH,
HETOYHOCTH,
3aTpyAHEHUS MPU
AHATUTUYCCKUX
oTepanusx,
IIEPEHOCE YMEHUN Ha
HOBEIE,
HECTaHJIaPTHHIE
CHUTYAIIHH.
YactuuHo BiageeT
HaBBIKAMHU 110
UCTIOJIb30BaHUIO
COBpPEMEHHBIX
KOHCTPYKITMOHHBIX
MaTepHuajoB B
MIPAaKTHYECKOU
JESTENIbHOCTH T10
TEXHHYECKOMY
00CITyKUBaHUIO U
TEKYIIEeMY PEMOHTY
TPAaHCIIOPTHBIX U
TPaHCIIOPTHO-
TEXHOJOTHYECKHIX
MAIlliH 1
o0opymoBaHus,
HaBBIKA OCBOCHBI, HO
JIOIyCKAIOTCS
HE3HAYUTEIIbHBIC
OIIIMOKH,
HETOYHOCTH,
3aTpyJAHEHUS MPU
AQHATUTUYICCKUX
OTeparusix,
IIEpEHOCEe YMEHHUI Ha

OOyuaromnmiics
B IOJIHOM
o0BeMe
BJIaJICET
METOIaMH
BBIOOpA
OCHOBHBIX U
BCIIOMOTaTeNb
HBIX
MaTepHUAaJIOB
JUISt
MIPUMECHCHHUS
npu
IKCILTyaTaIuu
U PEMOHTE
TPAHCIIOPTHBIX,
TPAHCIIOPTHO-
TEXHOJIOTMYECK
MX MalllMH U
o0opynoBaHus,
cBOOOJIHO
IPUMEHSIET
MOJTy9YCHHBIC
HaBBLIKH B
CUTYaIUSIX
MMOBBIIIEHHOM
CII0KHOCTH.

B IOJIHOM
o0BeMe
BIIaJIceT
HaBBIKAMH 110
HCIIOJIb30BaHH
10
COBpPEMEHHBIX
KOHCTPYKITHOH
HBIX
MaTepHajoB B
[IPaKTUYECKOU
JEATEIbHOCTH
o
TEXHUYECKOMY
00CITyKHBaHH
10 U TEKYIIEMY
PEMOHTY
TPAHCIIOPTHBIX
u
TPAHCIIOPTHO-
TEXHOJIOTHYECK
HX MallliH U
00opya0BaHus,
cBOOOJIHO
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3HAYNTEIILHBIC HOBBEIC, MPUMEHSIET

3aTPYJHEHUS TIPU HeCTaHJapTHbIE MOJy4YCHHBIE

MPUMEHEHUN HABBIKOB | CUTYallHH. HaBBIKU B

B HOBBIX CUTYalIHsIX. CUTYyalUsIX
MMOBBIIIICHHOM
CIIOKHOCTH.

[TpomMexyTodHas aTTecTalus 00yJarommxcs B hopMe dK3aMeHa TPOBOJAUTCS TI0 Pe3yJIbTaTaM
BBINIOJIHEHHUSI BCEX BUJIOB YYE€OHOH pPaOOTHI, MPEIyCMOTPCHHBIX YYEOHBIM IUIAHOM IO JIaHHOU
JUCITUTUIAHE (MOJTYJIIO), TIPH 3TOM YYUTBIBAIOTCS PE3YIbTAaThl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemecTpa. OIeHKa CTEMEeHH TOCTHIKEHHS OOYy4arolIMMHCS IUIAHUPYEMBIX pPe3yIbTaToOB
OoOydYeHHUs 10 JWCHHUIUIMHE (MOIYJIIO) TPOBOJMTCS MPENOJABATEIEM, BEIYIIUM 3aHATHS TI0
JUCIUTUTHHE (MOJYJII0) METOAOM IKCIIEPTHOM OlleHKHU. [10 uTOraM nmpoMexXyTO4YHOM aTTECTAIlUH 110
JUCITUTUIMHE (MOJIYJTIO) BBICTABIIICTCS OIICHKA «OTIHMYHOY, «XOPOIIOY, «yIOBICTBOPHTEILHOY HIIH
«HEYHOBIETBOPUTEIHHOY.

Cmyoenmol, KOmopbvle 8bINOIHUIU 8CE UObL YUeOHOU pabombl, npedycmompennvie pabouell
npocpammon no oucyuniune «Mamepuanosedenuey: 6bINOIHUIU U 3AUUMUTU TAOOPAMOPHbIE
pabomoul, HANUCAIU  KOHMPOAbHYIO paboOmy Ha  NOJONCUMENbHVIO  OYEHKY  CUUMAIOMCA
NOO20MOGIEHHBIMU K NPOMEICYMOUHOU AMmMeCmayuu.

Ikana oyenuganusn Onucanue
Buvinonnenwvi 6ce 8UObL yueoHou pabomyi,
npeodycmompeHmubvie YuebHbIM NJIAHOM. Cmyoenm

0eMoHCmpupyem Ccoomeemcmeue 3HaAHUl, YMeHUll, HABbIKO8
NpuBeOeHHvlM 8  mabauyax — noxkazameneu, — onepupyem
Omauyno npuobpemenHbIMU 3HAHUAMU, YMEHUAMU, HABLIKAMU, NPUMEHSIem
Ux 6 Cumyayusx noevlieHHou crodxcHocmu. Ilpu smom mocym
Oblmb  OoOnyujeHvl He3HauyumenbHbvle OWUOKY, Hemo4YHOCMU,
3ampyOHeHUs npu aHATUMUYECKUX ONepayusx, nepeHoce 3HaHull
U YMeHUll Ha HOBble, HeCMAHOAPMHbLE CUMYAYUU.

Buvinonnenwvi 6ce 8UObL yueoHou pabomyi,
Xopouwio npeoycMompeHHbvle YueOHbIM NJIaHOM. Cmyoenm
O0eMOHCmMpUpYem HenoiHoe, NPpAsuibHoe COOMEemcmeue 3HaHull,
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VMeHUll, HA8bIKO8 NPUBEOEHHbIM 8 MAbauyax noxazameretl, b0
ecnu npu d9mom OvLiu donyweHvl 2-3 HecyujecmaeHuble OUUOKU.

Buvinonnenwvi 6ce 8UObL yueoHou pabombi,
npeoycmMompeHHble VueOHbIM NJIAHOM. Cmyoenm
Yooenemeopumenvro O0eMOHCMPUpPYem cOOmMEemcmeue 3HaHull, 8 KOMopom OCeeujeHa
OCHOBHAS, HaubOlee 8AXNCHAS YACMb MAMepuaid, Ho NPu SMom
oonyujena 0OHa 3HAYUMenNbHAaAsl OWUOKA UL HEMOYHOCb.

He evinonnen ooun unu bonee 6udoe yuebnoii pabomul,
npeoyCMompeHHbIX Y4eOHbIM NJIAHOM. Cmyoenm
O0eMOHCMPUpPYem HeNnoaIHoe COOMEEemcmeue 3HaHull, YMeHull,
HABbIKOG NPUBEOEHHBIM 8 MAOIUYAX NoKazameneu, 00Ny CKarmcs
3HauUmMenbHble OWUOKY, NPOAGIAEMC OMCYMCmeue 3HAHUL,
VMeHUll, HaB8bIK08 NO PAJY nokazameineil, CrmyoeHm Ucnbvimuléaem
3HaAYUMenbHble 3ampyOHeHUsT NPU ONEPUPOBAHUU 3HAHUAMU U
VMEHUAMU NPU UX NepeHOce Ha HOBble CUMYAYUU.

HeyoosnemsopumenvHo

7.3 OueHoYHbIEe CPeICTBA
7.3.1 Texyuuit KOHTPOJIb

Ilepeuensv oyenounvix cpeocme no oucyunaune «Mamepuanoseoenuey

HaumenoBanu [IpencraBnenue
KpaTkas xapakrepucTUKa OLEHOYHOTO
€ OLIEHOYHOTO OILICHOYHOT'O CPEJICTBA B
CpencTBa
CpelcTBa DdOC

CoBMmecTHas AESITENbHOCTb TPYIIIIBI
00yJaronuXxcs 1 MeIarornieckoro padoTHUKA

MOJ1 YIIPaBJICHUEM Iear OTHYeCKOT0
yrip Tema (mpobniema),

[enosas [pabOTHUKA C LIENBIO PEIIEHUs! yUYEOHbIX U
KOHLENIHS, POJIU U
W/WIK poJieBast Urpa  [MpodecCHOHANBbHO - OPUEHTUPOBAHHBIX 337134 2
. |0)KMJAeMBbIi pe3yJIbTaT 110
(AN) ITyTEM UTPOBOTO MOJEINPOBAHNUS PEATBHOU

o Ka)XXJIOHU UTrpe
npoGnemHol cutyaruu. [To3Bomsier a P

OIICHUWBATb YMCHUC aHAJIM3UPOBATh U PCIIATH
TUITMYHBIC HpO(i)CCCPIOHEUIBHBIG 3aJa4du.

KontponbHas CpencrBo mpoBepKH yMEHHH Kommext
pabota NPUMEHATE IIOIyYCHHBIC 3HAHUS 11 PELICHUS [k oHTPOITBHBIX 3a[aHHH 110
(K/P) 3ajia4d OMpeIeJICHHOTO THIA 0 TEME WU BapHAHTaM
Cucrema CTaHIApTU3UPOBAHHBIX
Tecr 3aJaHui, TO3BOJISIOIIAS DOHJ TECTOBBIX
(T) ABTOMAaTU3HUPOBATH MPOLIEAYPY 3alaHUI

M3MEpeHusl YPOBHS 3HAaHUN U YMEHUH
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Juanor npenojgasaress co CTYAEHTOM,
L(€]Ib KOTOPOI'0 — CUCTEMATU3aLHs U
D -3K3aM€H  |[yTOYHEHHE UMEIOIUXCS Y CTYACHTA 3HAHUM,
[IPOBEPKA €r0 MHAUBHUIYaIbHBIX
BO3MOX>KHOCTEH YCBOCHMsI MaTe€pHalla.

IIepedyens Bonpocos
JUISL IOATOTOBKH K DK3aMEHY

3ajanus 1J151 KOHTPOJIbHOM PadoThI

10 JUCOUITJIINHE «MaTCpI/IaJ'IOBC,I[eHI/Ie»
(HaMMEHOBAHHUE JMCIMILTIHEI)

- OICHKA «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIU CTYACHT BBIIIOJIHUII BCC
MNPEATIOKEHHBIC 3aJaHN U HE JOITYCTHUJI CYIIIECTBEHHBIX OH_II/I6OK;

- OIICHKA «XOpOoI0» BBICTABIIACTCA CTYACHTY, CCJIM CTYJACHT BBIIIOJIHUII BCC
MMPECATOKEHHBIC 3aJaHUH, HO JOITYCTHII 1-2 CYIICCTBCHHBIC OI_HI/I6KI/I,

- OIICHKA «YAOBJICTBOPUTCIIbLHO», €CJIN CTYACHT HC BBIITOJHHII ITIOJHOCTBIO OJHO
3aJaHHC,

- OICHKA «HCYAOBJIICTBOPUTCIILHO» €CJIU CTYACHT HC BLIITOJHHJII ITIOJITHOCTBIO JIBa
3aJaHHus.

Tema «YTiaepoaucTsie CTaau U YyT'yHbBI»
ITpumepsl 3ananni
3AJJAHUE Ne 1

1.Haueprute B Macuitabe quarpaMmMy COCTOSIHUS AKeEJI€30-yTIIEPOIUCTHIX CIVIABOB Ha
CTaHJapTHOM OJlaHKe, ocTaBbTe OyKBeHHBbIE 0003HaueHus. HazoBure ¢a3bl U CTpyKTypHBIE
COCTABIISIONIME B KaX10H 0bmacTu AuarpamMmebl ((pas3pl 3aKIF0UMTE B KBAIPATHBIE CKOOKN)

2. B xakux npenenax usMensercs xummueckuil cocras (%C) aycTeHuTa Ipu NEpBUYHOIM
Kpuctauu3anuu crasa ¢ 1,8 %C? Kak Ha3zbIBaeTCs 3TOT CIUIaBa U KaKylo CTPYKTYpPY UMEET MpH
KOMHATHOW TEMIIEpaType B COOTBETCTBUHM C JUarpaMMoON XKele30-yriepon?

3. Hanumure cxemy npeBparteHus 1ist crainu, conepxkarieit 0,8 %C npu temneparype
727°C. Yxkaxure xumudeckuit coctas (%C) st a3, yyacTBYIOIIMX B 3TOM IpeBpaiieHuu. Yto
MPEJICTaBIISIIOT CO00M ATH (Pa3bl, KaKyI0 UMEIOT KPUCTAIIMUECKYIO PEIIETKY U CBOMCTBA?

4. Nana cranb Mapku Y 10A. Ykaxure Ki1acc 3TOi cTajiu o KauecTBy (0OBIYHOIO KauecTBa,
KayeCTBEHHasl, BHICOKOKaUE€CTBEHHAs ), a TAKXKE CpeHee COo/Iep KaHHUe YIIIepoa U CTPYKTYpY dTOH
CTaJIM TP KOMHAaTHOW TEMIIEPATypPE B COOTBETCTBUU C TUArPAMMOM KEJIE30-yIIEPO.

5. Hana ctanb Mapku BCT5kn. YkaxuTe ee KauecTBO, 4YTO O3HAYAIOT OYKBBI U [IU(PPbI
BXOJISIIIME B MApKUPOBKY. I1o KakuM mokaszaresisim (XUM. cocTaB, MEXaHMUYECKHE CBOMCTBA)
MPOU3BOJIUTCS] KOHTPOJIb 3TOM cTamu?

3AJIAHUME Ne 2

1. Haueptute B Macmtabe quarpaMmy COCTOSTHUS JKeJ€30 - YTIIEPOAUCTHIX CIIJIaBOB Ha
CTaHJapTHOM OJlaHKe, ocTaBbTe OyYKBeHHBbIE 0003HaueHus1. HazoBute (a3l U CTPYKTypHBIE
COCTaBJISIIOLIME B KaX/101 o0acTu AuarpaMmsl ((pas3pl 3aKII0UUTE B KBaJIpaTHBIE CKOOKH)

2. Kakue ¢a3bl BXoaT B cocTaB nepyuta? [laiite XxapakTepucTuky 3THX (a3 U yKaxure
KOHIEHTPALUIO B HUX YTJepoja Py KOMHATHOM TeMIiepatype

3. CrunaB conepxut 5 %C. Onpenenute KOHIEHTpaLuio yriaepoaa B ¢azax npu 1000°C. Kak
Ha3bIBAETCS ITOT CIUIAB?

4. Nan uyryn mapku CH15. Yto o603HauatoT OyKBBI M HU(PHI, BXOJAIINE B MAPKUPOBKY?
Kakas ¢opma rpadura B 3TOM uyryne?
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5. Mana ctanb Mapku Y 10A. YkaxuTe Kjacc 3TOH CTaIH M0 Ka4ecTBY (0OBIYHOTO KauecTBa,
KaueCTBEHHasl, BHICOKOKaUYeCTBEHHAs ), a TAKXKE CpeHee COoIep KaHKe YIiepoaa U CTPYKTYpY dTOH
CTaJIM MPU KOMHATHOU TEMIIEpaType B COOTBETCTBUU C JUATPAMMOM KEJI€30-yIIepos

Tema: «Tepmuueckas o6paboTkay
IIpumepsl 3ananuii
3AJJAHUE Ne 1

1. Uto Ha3bpIBaeTCs MOJHOM 3aKaJIKOM U JIJIsl KakuX crajei ee npumensitor? Hauepture
CXeMy MOJHON 3aKaJIKK U BEICOKOTEMIIEPATYPHOTO OTITycKa (B koopauHaTax t-t) ctanu 50 u
YKaXHUTE CTPYKTYPY Ha KakJIOM 3Tarne TepMooOpabOTKH (10 3aKaJIKH, [TOCIIE 3aKaJIKH, II0CIIe
OTITyCKa)

2. Kak npoBojsaT noBepxHOCTHYO 3akanky TBU? Ykaxkure peKOMEHAyeMYO TOIIIUHY
CJI081, CTPYKTYPY U TBEPAOCTh MOBEPXHOCTHU U CEPALEBHHBI cTayM nociie 3akayiku TBY. Kak
PEryIUPYIOT TONIIHUHY 3aKaJI€HHOU 30HbI?

3. Kak Biuser Ha NpoKanuBaeMOCTb pa3Mep 3€pHA aycTeHUTa?
4, B cranu 50 nociie 3akanku noiayyeHa ctpykrypa M3+®. Ykaxure napameTpsl
3aKaJIKU (t marpesa, V 0XJ1.) OTHOCUTENBHO KpUTHUYECKUX. OLIEHUTE MPAaBUIBHOCTh

PEKHMa 3aKaJIK1

3AJIAHUE Ne 2

1. Uro Takoe ynyumenue? Kakyto CTpyKTypy U TBEPIOCTb UMEET CTallb IIOCIIE
yinyuawmenus? IlpusBenure npumep yinydmaeMoi cTainu

2. OObsicHUTE BIMSHUE BETMYMHBI 3€pHA ayCTEHUTA Ha MPOKAIUBAEMOCTh CTaJIH.
Cranb 40 1ByX IJIaBOK MMeeT 3epHO cooTBeTcTBEHHO No3 u Ne5. Kakas rmaBka OyJeT uMeTh
OOJIBIIYIO TPOKATUBAEMOCTD U TToueMy?

3. C kaxoif Lenblo U JUIsl KaKuX cTajeil npuMeHsIoT nemenranuo? Haueprturte cxemy
[EMEHTAINH U TTOCTIeAYIoe TepMmooopadoTku yist ctamu 25X T. YkaxkuTe TBEpI0CTh
MIOBEPXHOCTHU U TOJUIMHY YIPOUYHEHHOTI'O CJIO

4, Kakas ckopocTh oxJax/ieHus1 Ha3bIBaeTcs kputudeckoin? Kakue cTpykTypsl
o0pa3yroTcs B ctanu Y 8 npu oxiaxaeHuu co ckopocthio V1 u V5. Uto npeacrapiustor coboit
Ha3BaHHBIE CTPYKTYPHI?

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHI S POCCHUICKOI
OEJIEPALINN

denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIIIETO
o0pazoBaHUs

MOCKOBCKUI MOJUTEXHUYECKUN YHUBEPCUTET

Hanpasnenne noarotToBku:

23.03.03 «Dxcmnyaranus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMILIEKCOBY

OII (mpowiip): «ABTOMOOMIIN U TPAHCTIOPTHO-JIOTHCTHYECKUE CUCTEMBI
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Kaq)e;[pa: ((MaTepI/IaJIOBe,HeHI/Ie»
(HaMMeHOBaHHE Kapeapbl)

HenoBas (poseBasi) urpa Nel

10 JMCLMILUIMHE «MaTtepuaioBeeHue»
(HaMMEHOBaHUE JIUCIUILTUHBI)

1 Tema (mpo0JieMa) MaKPOAHATMS CTATM . ...veuuureeeennneeennnneennnnneenns

2 KoHuenuus Urpbl: IpoBEJICHUE UCCIICIOBAHMS TEMIUIETA pelibca, Makpolumda neranmu,
3akaneHHo TBY, makponutnda caproro coequHenus. [1o kaxxaomy oOpasiy onpeaensercs
METO/IMKa TPaBJICHUS, OMUCHIBACTCS BBISBJICHHAS CTPYKTYpa

3 Pon:

- cHadanBHUK OTK Lo ;

ST NS4 12087 97 (Vo (S0 (0): 2 11 1 ;

4 O:xuaaemblii (e) pe3yJbTaT (bI) JIE€TACTCS 3aKIIOYCHUE O IPUEMKE JIETaIH C
TEXHUYECKUM OOOCHOBAHUE MPUHSITOTO PEILEHUS . ..vveeneenaneanennnnn

- OIICHKA «3a4YTCHO>» BBICTABJIACTCA CTYACHTY, CCIIN CTYACHT 0e3 o1InboK OIIpCaACIIsACT
MCTOJHUKY TpaBJICHUSA, OIMCBHIBACT BBIABJICHHYIO CTPYKTYPY, IIPAaBHUJIbHO ACIACT 3aKIIIOYCHHUE O
Ka4yCCTBC HCCHeﬂyeMOﬁ ACTaJIn,

- OIICHKA «HEC 3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIU CTYACHT HC BJIAACCT MGTOIIHKOﬁ
TPaBJICHHA, HC MOXXCT IIPABUJIbHO I/I,HeHTI/Iq)I/II_II/IpOBaTb HCCIICAYEMYIO CTPYKTYPY...........

CoCTaBUTEID H.M. Hutkuu

(moxruce)

AN —

JesioBas (posieBasi) urpa Ne 2

10 JUCIIUITJIINHEC «MaTepI/IaJ'IOBeI[CHI/Ie»
(HaMMEHOBaHUE JTUCIUILTUHBI)

1 Tema (mpo6seMa) 3aKamKa U OTITYCK CTATM ... uuvenreenneeanneenneennnennnnn

2 Konuenuusi MTpbl ONPEJIEICHUE ONTUMAIILHON TEMIIEPATYPhI 3aKaIKK cTalnu 45 u
3HAYEHUS] KPUTUUECKUX TOUYEK, YCTAHOBIICHUE BIUSHUS CKOPOCTH OXJIAXKACHUS HA TBEPAOCTb,
M3y4eHUE MUKPOCTPYKTYPHI CTaJel Tociie TEPMUIECKO 00paboTK

3 Poan:

- cHAYATBHHEK LIS Lo ;

SRR 715 0: (S35 (570) S 037 (o (S0 (0): 2 11 1 ;

4 O:xuaaemblii (e) pe3yJbTaT (bI) IETACTCS 3aKITIOYCHUE O COOJIIOICHUH MPABHIIBHON
TEXHOJIOTMH MPU MTPOBEACHUH 3aKAJIKU CTATA 45... ..ot

- OLIEHKA «3aYTE€HO» BBICTABIISIETCS CTYJIEHTY, €CIIU CTYICHT 0€3 OIIMOOK OMUCHIBAET
MIpEBpAICHHS], TPOUCXOIAIINE TPH 3aKAJIKE CTANIN; AT PEKOMEHAAINH 10 PEKUMaM 3aKaJlKu
craim 45;

- OIICHKA «HE 3aYTEHO» BBICTABJISETCS CTYACHTY, €CIH CTYICHT J0IMyCKaeT rpyoble ONTHOKU
TP ONMCAHHH MPEBPAIEHUH, TPOUCXOIAIINX TIPH 3aKATKE CTAIH; JacT HETPAaBUIIbHBIC
PEKOMEHIAIIMHU 10 PEKUMAM 3aKaJKH cTanu 45

CocraBurelb H.M. Hutkun

(momamucs)

« » 20 T
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Oo0pa3ubl BonpocoB U3 poHIa TECTOBBIX 3aJaHUI

Tema: «MuKpoaHaIU3 CTATW)

Samanue Ne 1

1. Yro Ha3pIBaeTCs CTPYKTYpOil MaTtepuaiia’?

a) IIePOX0BATOCTh MTOBEPXHOCTH; 0) BUAMMOE CTPOCHHE; B) HAIMUNE TPEIIUH

2. Uto Takoe XJ1aJIHOJIOMKOCTh?

a) YMEHbIIIEHHE TBEPIOCTH MIPH HU3KUX TeMIlepaTypax; 0) oXpyrmyuBaHUe MaTepHalia mpu
HU3KHUX TEMIIepaTypax; B) MPOYHOCTh MaTepraia Mpu HU3KUX TeMIIepaTypax

3. Haubosee GiaronpusiTHIM coueTaHUEM (PU3UKO-MEXaHUYECKUX CBOMCTB 001a/1al0T

a) KPYIHO3EPHUCTHIE; 0) MEITKO3EPHUCTHIC; B) CBOMCTBA HE 3aBUCAT OT BEJIMUMHBI 3epHA

3amanue No 2

1. Ilpu kaKOM yBETMYECHUH U3Y4alOT MUKPOCTPYKTYpPY?

a) menee 100 pa3; 6) 6omnee 50 pa3; B) HCBOOPYKCHHBIM TJIa30M

2. Kakoit XUMHYECKUI1 37IEMEHT BBI3bIBACT XJIaIHOJIOMKOCTb?

a) cepa; 0) ocdop; B) yriaepoa

3. VBenuueHue HoMepa 03HavaeT CICIYIoIee U3MCHEHUE BEJTMYMHBI 3ePHA
a) yBelnu4yeHue; 0) yMEHBIIICHHUE; B) HE 03HAYAET

3ananue Ne 3

1. Ha kakoMm npuHIuie paboTtaet Metamiorpadguyeckuii MUKpockon?

a) MPOXO’KJCHUE CBETA Yepe3 MaTepuai; 0) oTpakeHHUEe CBETa MaTepralioM; B) MOIJIOIIEHUE
CBETa MaTepUalIOM

2. Kakoil XuMH4€ECKH 371EMEHT BbI3bIBAET KPACHOJIOMKOCTb CTaIN?

a) yraepon; 0) cepa; B) ¢pochop

3. CKOJIbKO HOMEPOB CO/AEPKUT IIKala OLEHKU BEIMYUHBI 3€pHA CTaIu?

a)7;6)10;8)5

3ananue Ne 4

1. Kak onpenenuTs yBelnrM4eHne MUKpOCKomna?

a) (yBennueHue oKkyJspa) — (yBelIndeHHe 00beKTHBA) =; 0) (yBeJIMUYEHHE OKYJisApa) +
(yBenuueHue o0beKTUBA) =; B) (yBENIMYEHHE OKYIISIpa) X (YBeIHUeHHE OOBEKTUBA) =

2. Yro Takoe KpaCHOJIOMKOCTb CTanu?

a) moreps npouyHocty npu Harpese Boiiie 1000°C; 0) oxpymuuBaHue NPU HarpeBe BHIIIE
1000°C; B) mpoYHOCTH NPH BBICOKUX TEMIIEpaTypax

3. Kak oneHuBaroT BEJIMUNHY 3€pHa CTaIu?

a) MyTeM TpaBJICHUs MUKpoILIUda; 0) myTeM CpaBHUBAHUS C 3TAIOHOM; B) IyTeM
OTpa’kaTeIbHON CIIOCOOHOCTH

3ananue Ne 5

1. Yro o3nauaet 3anuce x50?

a) yBenunuenue 6omnee 50 pa3; 6) yBenuuenue B 50 pa3; B) yBenuderue menee 50 pa3

2. MOXHO JI1 BU3yaJIbHO OOHapyX HUTh hocdop B cTanu?

a) na, mpu coaepxkanuu 6onee 1,2%; 6) na, npu conepkanun Mmeree 1,2%; B) HET, mpu
JTH000M cosiepKaHUH

3. Kak BBISBIIIIOT IpaHULIbI 3€peH MeTaia’?

a) MyTeM CPaBHEHHUS C 3TAIOHOM; 0) IyTeM TpaBiIeHU MUKPOILIH(A; B) METOAOM
XUMHAYECKOTO aHaJIn3a

3ananue Ne 6
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1. Yro Takoe pazpemiaromiasi CltocOOHOCTh MUKpPOCKoOTa?

a) MUHUMaJIbHOE PACCTOSTHUE MEXIY ABYMS BUIUMBIMHU pPa3ieIbHO TOYKaMU; 0)
MaKCHMaJIbHOE PACCTOSTHUE MEXKIY ABYMsI BUIUMBIMH Pa3/IeIbHO TOYKAMU; B) YBEITUUCHHE
MHKPOCKOIIa

2. B xaxom Bujie Haxoautces Gocdop B cTanu?

a) B BUJIE TBEPJIOTO PAaCTBOpPA MPHU JHOOOM COJIEp)KaHUH; 0) B BUIE XUMHUYECKOTO
coenuHeHus Boie 1,2%; B) B BUjie TBepAOro pacreopa a0 1,2%

3. Yro Takoe 3BTESKTHKA?

a) JIETKOIIJIaBKasi CMECh; 0) XMMHUECKOE COSAMHECHUE; B) TBEP/IBI PACTBOP

3ananue Ne 7

1. Yto Takoe perinka?

a) BUAMMOE CTPOCHHE MaTepHana; 0) cienok penbeda moBepxHoctu; B) pororpadus
MOBEPXHOCTHU

2. Cepa BBI3BIBAaCT KPACHOJIOMKOCTb CTaJIH, €CJIM OHA HAXOJUTCS B BUJIE

a) cynbhuma Mapranmna; 0) cyabduaa xxenesa; B) TBEpIOTO pacTBOpa

3. DBTEeKTHKA CylIb(huaa Kee3a ¢ KeJle30M ITPH HOPMAITbHOW TeMITepaType

a) Xpynka; 0) IiacTuyHa; B) ynpyra

3aganue Ne 8

1. C yBenuueHueM JUIMHBI BOJIHBI CBETA pa3pellaroias CrioCOOHOCTb MUKPOCKOTa
a) yBeIMYUBaETCs; 0) yMEHbILIAETCS; B) HE U3MEHSAETCS

2. ®ocdop obpaszyer ¢ xene3oM

a) TBEP/bIN pacTBOp; 0) XUMUUECKOE COCTMHEHHE; B) HE B3aUMOICHCTBYET

3. OBTEKTHKA CylIbpUIA Keylesa ¢ KeJie30M pu Temmeparypax Boiie 1000°C

a) mIaBuTcs; 0) XpyIika; B) MJIacTUYHA

3ananue Ne 9

1. YeMm 60bI11€ MUHUMAIBHOE PACCTOSIHUE MEXAY ABYMSI BUUMO pa3JielbHO TOUYKaMU, TEM
paszperaroiiasi CrocoOHOCTh

a) 6osplie; 0) MEHbIIIE; B) HET 3aBUCUMOCTH

2. ®ocdop B cTanax o0pasyer ¢ Kene3oM

a) TBEPJIbI pacTBOpP; 0) XUMUUECKOE COCTMHEHHE; B) HE B3aUMOICHCTBYET

3. Oxcuapl

a) MJIACTUYHBL;, 0) XPYIIKU; B) YIIPYTH

3ananue Ne 10

1. Ha xakom npuHIUIE paboTaeT pacTPOBBIMA AIMEKTPOHHBIA MUKPOCKOIT?

a) MPOXOXKJEHUE TTOTOKA PJIEKTPOHOB Uepe3 MaTrepuai; 0) OTpaKeHHUE MOTOKA JIEKTPOHOB
MaTepuaioM; B) OTpakeHHUE CBETa MaTepHaIOM

2. Cepa obpa3yer ¢ xkene3oM

a) TBEp/bIN pacTBOp; 0) XUMUYECKOE COCTUHEHHE; B) HE B3aMOJICHCTBYET

3. Cynbdua Mapranua npu temneparypax sbiiie 1000°C

a) Xpynok; 0) TJIaCTUYEH; B) TUIABUTCS

3anmanue Ne 11

1. IIpn kaKOM yBEJIMYEHHUH NTPOBOAIT MUKPOAHAIIN3 CTAIINA?

a) 6onee x50; 0) He meHee x100; B) He Menee x 1000

2. Kak OIleHHBaIOT COJIEPKAHNE HEMETAIIMYECKUX BKIFOYEHU B CTaIU?

a) METOJIOM XMMHUYECKOTO aHaju3a; 0) MyTeM CpaBHEHHSI C ATAIOHOM; B) TI0 TBEPIOCTH
obpasia

3. YUto Takoe OKCUIbI?
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a) OKHCIIBI yTriiepoza; 0) CMech OKUCIIOB; B) OKHCIIBI JKee3a

Samanue Ne 12

1. Uto Takoe XJ1aIHOJIOMKOCTh?

a) yMEHbIIIEHHE TBEPIOCTH MPU HU3KUX TeMIleparypax; 0) oXpymuuBaHue MaTepuala npu
HU3KHUX TEMIIepaTypax; B) MPOYHOCTh MaTepraia Mpu HU3KUX TeMIIepaTypax

2. CKoJIbKO 0alJIOB CONEPXKUT IIKAIA OL[EHKU KOJIMYECTBA HEMETAINTNYECKUX BKIIIOUEHUH B
cranu?

a) 10;6) 5;8) 7

3. K HeMeTammu4eckiM BKITFOYCHHSIM B CTATH OTHOCSTCS

a) ¢pocdop; 0) cyabduIb M OKCUIBL; B) YTIAECPOT

3amanue Ne 13

1. Kakoit XuMUYeCKU 37IEMEHT BBI3bIBACT XJIATHOJIOMKOCTb CTaJu?

a) cepa; 6) ¢ocdop; B) yraepos

3. IIpu kaKoM yBeIMUYEHUU IPOBOAAT MUKPOAHATIN3 CTAIN?

a) He meHee x1000; 6) 6omee x50; B) He meHee x100

3. Haubonee GraronpusTHBIM cOYeTaHHEM (DPU3UKO-MEXaHHYECKUX CBOWCTB 00JIaAat0T
a) CBOIMCTBA HE 3aBUCST OT BEJIMYUHBI 3epHA; 0) MEJIKO3EPHUCTHIE; B) KPYITHO3EPHHUCTHIE

3ananue Ne 14

1. Kakoit XuMU4eCKU 3JIEMEHT BBI3BIBAET KPACHOJIOMKOCTD CTau?

a) yraepon; 0) cepa; B) ¢pochop

2. Ha xakoM npuHuuIne paboTaer 3JIeKTPOHHBIH MUKPOCKOIT?

a) OTpaXCHUH CBETa MaTepuajIoM; 0) MPOXOKICHUH IMOTOKA SJICKTPOHOB Uepe3 MaTepHall; B)
OTpPaXEHUHU MTOTOKA IEKTPOHOB MaTEPUAIIOM

3. YBenuueHue HOMepa 0O3HavyaeT Cielyrollee N3MEHEHHE BEJTMYHHbI 3epHa

a) yMEHbIIIEHHE; 0) HE O3HAYAET; B) YBEIIMUCHUE

3ananue Ne 15

1. Yro Takoe KpaCHOJIOMKOCTb CTaJIN?

a) noteps npoyHocTu npu Harpese Boie 1000°C; 0) oxpynuuBaHHUEe IPU HarPEBE BhIIIE
1000°C; B) mpoYHOCTH NMPH BBICOKUX TEMIEpaTypax

2. Yem Oompllle MUHUMAIbHOE PACCTOSTHUE MEXKIY ABYMS BUIMMBIMH Pa3JeIbHO TOUKaMH,
TEM pa3peliaronas criocoOOHOCTb

a) HeT 3aBUCUMOCTH; 0) OoJIbllIe; B) MEHbIIIE

3. CkonbKO 0asIOB COEPKUT LKA OLIEHKU BEJIMYMHBI 3epHa CTalu?

a)7;6)10;B8) 5

3amanue Ne 16

1. Uto Takoe oKCcUIbI?

a) CMECh OKHUCIJIOB; 0) OKHCIIBI JK€JIe3a; B) OKUCIIBI YIiIepoaa

2. Kakoif XuMHYeCKHii 2JIEMEHT BI3bIBAECT KPACHOJIOMKOCTD CTaIu?

a) cepa; 6) ¢ocdop; B) yraepos

3. Ha xakom npuHnumne paboraet Metauiorpadhuaeckuii MUKPOCKOIT?

a) OTpaXCHUH CBETa MaTEPHAIOM; 0) MOTJIONIEHNH CBETa MaTEPHUAIOM; B) MPOXOXKICHUN
CBETa uepe3 MaTepual

3ananue Ne 17
1. Okcunpl
a) XpYyIKH; 0) ynpyru; B) INIaCTHYHBI
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2. Kakoii XUMHUYECKUN 37IEMEHT BBI3bIBAET XJIAJTHOJIOMKOCTD CTau?
a) ¢pocdop; 6) yrieposm; B) cepa

3. IIpu KaKoM yBEIMUYEHUU U3Yy4aIOT MUKPOCTPYKTYpPY?

a) 6onee 50 pa3; 6) HeBOOpY)EHHBIM TJ1a30M; B) MeHee 100 pa3

Samanue Ne 18

1. Cepa BbI3BIBAET KPAaCHOJIOMKOCTb CTaJIH, €CJIM OHA HAXOJUTCS B BUJIE

a) TBEPJIOTO pacTBOpa; 0) cruibduIa kene3a; B) Cyiabduia Mapraamna

1. Yro Takoe pazpemaroriasi CltocCOOHOCTh MUKPOCKOTIa?

a) yBeJIMYEHUE MUKPOCKONA; 0) MUHUMAJIbHOE PACCTOSHUE MEXK1Y IBYMSI BUTUMBIMU
pa3zeNibHO TOYKAaMU; B) MAKCHMAIILHOE PACCTOSHUE MEXTY IBYMSI BUAMMBIMU pa3/ieIbHO TOUKAMH

3. Kakoil XMuMHUYECKHUH JIEMEHT BbI3bIBAET XJIaJHOJIOMKOCTb CTAJIA?

a) cepa; 0) docdop; B) yriaepon

3ananue Ne 19

1. ®ocdop obpaszyer ¢ Keae3oM

a) XUMHUYECKOE COeTUHEHHE; 0) TBEp/blii pacTBOP; B) HE B3aUMOAECHCTBYET

2. Yto o3Hauaet 3anuch x507

a) yBenmuenue menee 50 pas; 0) yenuuenue B 50 pas; B) yBenuuenue 6oiee 50 pas

3. Yto Takoe XJI1agHOIOMKOCTE?

a) MPOYHOCTh MaTepuasa Npu HU3KUX TemIiepaTypax; 0) oxpynuuBaHue MaTepuaia npu
HU3KUX TEeMIIepaTypax; B) yMEHbIIEHUE TBEPIOCTU NPU HU3KUX TeMIIepaTypax

3aganme Ne 20

1. K HemMeTammn4ecKuM BKIFOUEHUEM B CTalTd OTHOCSTCS

a) cynbduabl u okcuasl; 0) yriaepon; B) hocdop

2. Yro Takoe KpaCHOJIOMKOCTb CTanu?

a) oxpymnuuBanue npu Harpese Boiiie 1000°C; 6) mpoYHOCTh IPU BBICOKHX TeMIIepaTypax;
B) MOTEpsl MPOYHOCTH IpH Harpese Boiiie 1000°C

3. Kak onpenenuTs yBelIM4YeHHE MUKpOCKona?

a) (yBenunueHue oKkyJispa) + (yBelnueHue o0beKkTHBa) =; 0) (yBEJIMUEHHE OKYJIsApa) X
(yBenuueHue o0beKTUBA) =; B) (yBeNIUUYEHHE OKYIsipa) — (yBeIUUEHUE OOBEKTHBA) =

3anganue Ne 21

1. Kak BIUSIOT HEMETAIUTMYECKHUE BKITIOUEHHUS Ha TPOYHOCTh METAJIIOB?

a) YBEIMYUBAIOT; 0) HE BIUSIOT; B) YMEHBIIIAIOT

2. Ha xakoM nmpuHuumne padotaer MeTaiorpapuueckuii MUKpockon?

a) MOTJIOILIEHHE CBETa MaTepuasioM; 0) MPOX0XKIEHHE CBETa Yepe3 MaTepHall; B) OTpakeHHUe
CBETa MaTepualioMm

3. Ha kakoMm npuHIMIe paboTaeT pacTpOBBIN 3JIEKTPOHHBIN MUKPOCKOM?

a) OTpaXEHUH CBETa MaTepuajIoM; 0) MPOXOKICHUH ITOTOKA 3JIEKTPOHOB Uepe3 MaTepHuall; B)
OTpaXEHHUH MTOTOKA IEKTPOHOB MaTEPHAIIOM

3ananue Ne 22

1. Kak o1ieHuBaIoT cojiepKaHue HEMETAUTMYECKUX BKIIFOUEHUN B CTAJIH?

a) 1Mo TBEPJO0CTH; 0) METOIOM XUMUYECKOTO aHAIHM3a; B) yTEM CPaBHEHUS C STAJIOHOM

2. ITpu kaKoM yBEITMYEHHUH U3YYalOT MUKPOCTPYKTYPY?

a) HeBOOpYKeHHBIM T1a3zoM; 0) menee 100 pa3; B) 6omee 50 pa3

3. Yem OobIlle MUHIMAIBHOE PACCTOSTHUE MEXTY ABYMS BUTUMBIMU Pa3eIbHO TOYKAMU,
TEM pa3peliarolas CrocoOHOCTh

a) HeT 3aBUCUMOCTH; 0) OOJIbIIIE; B) MEHbIIIE
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3aganue Ne 23

1. CxonbKO 6aIOB COIEPIKUT IIKAIA OIIEHKH KOJIMYECTBA HEMETAINTMYECKUX BKIIIOUEHUH B
cranun?

a) 10;6) 7;B) 5

2. Uto Ha3BIBAIOT CTPYKTYpOIl MaTepuana?

a) IMIePOX0BATOCTh MTOBEPXHOCTH; 0) HATMYUE TPEIIMH; B) BUIUMOE CTPOCHUE

3. C yBenuueHUeM JUTHHBI BOJIHBI CBETA pa3pelaroiias clioCOOHOCTh MUKPOCKOTIA

a) He U3MEHAETCS; 0) YBEIMYMBACTCS; B) YMEHBIIIACTCS

3amanue Ne 24

1. YBenunuenue O6aiia o3HayaeT ClEAYIONIee H3MEHEHHUE COCP KaHUs HEMETAIUTMYECKIX
BKJIFOYEHU I

a) yMeHbllIeHue; 0) He 03HAYAET; B) YBEIUUYCHUE

2. Cepa BBI3BIBAECT KPACHOJIOMKOCTD CTaJIU, €CJIM OHA HAXOJUTCS B BUJIE

a) cynb(dua xxenesa; 0) TBEpAOro PacTBOpPa; B) Cyab(duaa Maprania

3. Yto Takoe periuka?

a) CIIeNOoK pelnbeda MoBEepXHOCTH; 0) (poTorpadust MOBEpXHOCTH; B) BUIUMOE CTPOCHHE
MaTepuaia

3ananue No 25

1. HemeTaimmdeckue BKIIFOUCHUS N3YYalOT HA MUKPONIUTH(AxX ¢

a) MOJUPOBAHHOM IMOBEPXHOCTHIO; O) TPABJIECHOM MOBEPXHOCTHIO; B) NUIH(POBAHHOMN
MOBEPXHOCTHIO

2. B xakom Buze Haxoautcs ¢ocdop B cTanu?

a) B BHJIC XUMHUYECKOTO coeanHenus 10 1,2%; 0) B Buae TBepIoro pacteopa a0 1,2%; B) B
BUJIE TBEPJIOTO PAcCTBOpA MPH JTFOOOM COJEp>KaHUU

3. Yro Takoe pa3peniaroiasi CiocOOHOCTh MUKpPOCKoTa?

a) MaKCHUMaJIbHOE PacCTOSHUE MKy IBYMS BUAMMBIMU Pa3/IeIbHO TOUKaMHU; O)
YBEJIMUYEHUE MUKPOCKOIIA; B) MUHUMAJIBHOE PACCTOSTHUE MEXKAY ABYMS BHIMMBIMH Pa3/IeIbHO
TOYKAMH

3ananue Ne 26

1. llens TpaBieHust MUKponuda

a) BBISIBIIEHHE MUKPOCTPYKTYpPBI MeTaia; 0) BoIpaBHUBAHUE ITOBEPXHOCTH; B) BBIIBICHUE
HEMETAUTMYECKUX BKIIIOYCHUN

2. MOXHO J11 BU3yaJIbHO OOHapyX HUTh hocdop B cTanu?

a) na, mpu coaepxkanuu meHee 1,2%; 0) HeT, pu JFOOOM COEp)KaHUH; B) J1a, TIPU
conepskanuu 6omee 1,2%

3. Yrto o3Hayaer 3anuch x507?

a) ysenuuenue B 50 pa3; 6) yBenuuenue MeHee 50 pas; B) yBenuuenue 6oiee 50 pa3

Tema: «Makpoanaaus crajam»

3ananue Ne 1

1. ITpuroToBnenne MakpouuIHda BKIOYAET ONEpaLUu:

a) Mex. ob6paboTka, mudoBanue, monupoBanue; 0) Mex. o6pabdoTka, numdoBanue,
TpasieHue; B) Mex. o0paboTka, MoIupoBaHUe, TPAaBICHUE

2. B nepopmupoBannom crmae 3HaueHrne KCU u B0k BOJIOKHA:

a) BhIIIIE; 0) HIKE; B) OJMHAKOBBI

3. CoenuHenne cepedpa BXOIUT B COCTAB PEaKTHBA!

a) 11 TIyOooKkoro TpasieHus; 0) baymana; B) I'eitna

3ananue Ne 2

1. Ilpu oxnaxieHNH CIUTKa 00pa3yeTcs 30Ha KPYIHBIX OPUEHTUPOBAHHBIX 3€PEH:
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a) Ipu OBICTPOM OXJIAXIEHUH; 0) IPHU HAPABICHHOM OTBOJIE TEILIa; B) IPU MEIJICHHOM
OXJIaX/IEHUU

2. Hanmnune Ha MOBEPXHOCTH U3JI0Ma YYAaCTKOB € OJIECTAIICH U IIEPOXOBATOM
HOBEPXHOCTBIO XAPAKTEPHO JIS:

a) KPUCTAJUTMIECKOTO U3JI0Ma; 0) BOJIOKHHCTOTO U3JI0OMA; B) YCTAIOCTHOTO U3JI0Ma

3. HarpeB uCnoib3yroT B POIECCe:

a) IyOOKOTO TpaBlieHus ; 0) TpaBlieHWE peakTUBOM baymaHa; B) TpaBJICHUE PEAKTHBOM
I'eitHa;

3amanue Ne 3

1. lenapuTHON TUKBUAALIMEH HA3BIBACTCS:

a) HEOJTHOPOJAHOCTh XMMUYECKOTO COCTaBa B 00beMe OJHOI0 3epHa; 0) OJHOPOIHOCTD
XUMHUYECKOT'0 COCTaBa B 00beME OJTHOTO 3€pHA; B) HEOJHOPOIHOCTh XUMHUYECKOTO COCTaBa B
o0beMe cruTKa

2. B nedopMupOBaHHOM CILIaBE 3HAYEHHUE Gy BJOJb BOJIOKOH 10 CPABHEHUIO C TIOMIEPEUHBIM
HallpaBJICHUEM:

a) BhbIIIE; 0) HIDKE; B) OJJUHAKOBBI

3. B u3nome nposiBiseTcsa 30Ha 10J10Ma:

a) B KpUCTAJLINYECKOM; 0) B BOJIOKHHCTOM; B) B YCTaJIOCTHOM

3amanue No 4

1. JIukBumanmen Ha3bIBACTC:

a) OJTHOPOJHOCTh XMMHUYECKOTO COCTaBa; 0) HEOTHOPOHOCTh XUMHUIECKOTO COCTABA; B)
HEOJIHOPOJHOCTh MEXaHUYECKHUX CBOICTB

2. Cepa HaXOQUTCS B CTAJIU B BUJIE

a) MnS; 6) MnSOg; B) H2S

3. ®pakrorpadueii Ha3pIBAIOT U3yUEHUE:!

a) u3J0Ma Jietaiau; 0) Makpouuinda; B) ea0u JTeTaan

3amanue Ne 5

1. JIerkoriaBkue MPUMECH KOHIIEHTPUPYIOTCS B!

a) TJIaBHBIX OCSX JeHApHUTA; 0) MEKOCHOM MPOCTPAHCTBE; B) MEX/y 3€pHAMU MeTalljia
2. Kpucrannmuyeckuii U3j10M CIIJIaBa CBUJIETEITBCTBYET O:

a) XpYyIIKOM pa3pylIeHuy; 0) BI3KOM pa3pylleHUH;

3. [Ipenen mpodHOCTH CrjlaBa MPH PACTHKEHUHU 0003HAYAOT:

a) o; 0) 9; B) KCU

3ananue Neb

1. IInacTHYHOCTH CIIaBa XapaKTEPU3YIOT:

a) MpeIeJIoM MPOYHOCTH TIPU PACTSHKEHUH; 0) OTHOCUTENBHBIM YATUHEHHEM TPU
pacTsLKEHUH; B) KOAPGUIIUEHTOM yIapHOH BA3KOCTU

2. B cocraB peaktuBa ['eitHa BXOIUT:

a) cepHas KUCJIOTa; 0) COJsTHAsI KMCJIOTA; B) XJIOPUCTHI aMMOHUHN

3. BOJOKHUCTBIN U3JIOM CIIaBa CBUAETENIbCTBYET O:

a) XpyIKOM pa3pylieHuu; 0) BI3KOM pa3pylIeHUH

3aganue No7

1. BOJIOKHUCTBII U37TOM UMEET TTOBEPXHOCTh

a) MepoX0BaTyo; 0) OIECTATYIO 36PHUCTYIO; B) MAaTOBYIO

2. MakpoCTyKTypOii cIijlaBa Ha3bIBACTCS:

a) CTPYKTYpa, pa3imduMast TIoJ] SJIEKTPOHHOM MHKPOCKOIIOM; 0) CTPYKTYpa, pa3inauMast
MOJ1 ONITUYECKUM MUKPOCKOIIOM; B) CTPYKTYpa, Pa3IMuuMasi HEBOOPYKEHHOM TJIa30M
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3. YnapHas BA3KOCTb ITPOKATa B HAIIPABJIEHUAX BJIOJIb U IIONIEPEK BOJIOKOH
a) pasnuuaetcs B 2 pasa; 0) pasnuuaetcs B 10 pa3; B) HE oTyiM4aeTcs

3amanue Ne 8

1. [Ipenen mpoyHOCTH MTPOKATa B HAIIPABICHUSAX BJIOJIb U TIOTIEPEK BOJIOKHA

a) pasnuuaetcs B 2 pasa; 0) pasnuuaetcs B 10 pa3; B) HE oTJIMYaeTCs

2. 3epHO MeTasIa SIBISETCS:

a) KpUCTAIIOM; 0) KPUCTAJUTUTOM; B) IICHTPOM KPUCTAUIU3AIIUN

3. TpaBnenue makpouunga

a) oOecLBeUMBaeT MOBEPXHOCTH CIIaBa; 0) BHISBISET HEOAHOPOJHOCTH MAaKPOCTPYKTYPHI; B)
MOJIMPYET NUTH(POBAHHYIO TOBEPXHOCTh

3ananue Ne 9

1.Menko3epHucTas CTpyKTypa B JINTOM MeTajuie o0pasyercs

a) pu OBICTPOM OXJIAXKICHUH; 0) IPH MEUICHHOM OXJIaX/ICHUH; B) TIPU HAIPABICHHOM
OTBOJIE Terlia

2. JlukBuganuen Ha3bIBAIOT:

a) HEOTHOPOAHOCTh XUMUYECKOTO COCTaBa; 0) KpUCTAJUIM3AIUIO CIJIaBa; B) BEJIMUMUHY 3epeH
MeTaia

3. Koaddunuent yaapHoii BI3KOCTH 0003HAYAIOT

a) os; 0) 9; B) KCU

3ananue Ne 10

1. Konenuatsrit Ban JIBC pekoMeH1yeTcs U3roTaBIHBAaTh:

a) U3 mpokaTa; 0) KOBKOM; B) JINThEM

2. BonokHucras cTpykrypa ieOpMUPOBAHHOTO METaJlJIa BBISBIISICTCS] PEaKTHBOM:
a) riryookoro TpasiieHus; 6) baymana; B) I'eitna

3. Ilpexen MpOYHOCTH MPH PACTSHKEHUU UMEET Pa3MEPHOCTh

a) MIla; 6) %; B) Jlx/cm?

3amanue Nell

1. 30HaNbHYIO TUKBUIAIIUIO MOKHO YCTPaHUTh

a) oTKUTroM; 0) 00pabOTKOM JTaBIeHUEM; B) HEIb3sI

2. KoaddummeHT ynapHoit BI3KOCTH UMEET Pa3MEPHOCTh
a) MIla; 6) %; B) JIx/m?

3. Bszkoe paspyliieHue xapakTepusyeTcs:

a) KPUCTAJUTHICCKUM H3JIOMOM;

0) BOJIOKHHUCTBIM HU3JIOMOM

3ananue Ne 12

1.MunumanbHbIe IPpUMECH cepbl U (ochopa COIEPIKUT:

a) 30Ha MEJIKMX Pa3HOOCHBIX 3€peH; 0) 30Ha KPYIHBIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HA
KPYITHBIX PAaBHOOCHBIX 3€peH

2.JlenapuTHAS JIUKBAIUS BBISBIISIETCS METOJOM

a) riryookoro TpasneHus; 6) baymana; B) I'eitna

3. OCHOBHBIMH XapaKTEPUCTUKAMU (PU3HKO-MEXaHUUECKUX CBOMCTB CIJIABOB SBISIOTCS

a) o-1,a,A; 0) 65,0,KCU; B) ocuc,y,p

3amanme Ne 13



36

1. Ycamgounast pakoBuHA cITUTKA (hOPMUPYETCS B:

a) 30HE MEJIKUX PaBHOOCHBIX 3€peH; 0) 30HE KPYITHBIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HE
KPYITHBIX PAaBHOOCHBIX 3€PCH

2. J1ns MakpoaHanu3a CIMTKOB U MTPOKaTa MPUMEHSIIOT:

a) IyOoKoe TpaBlieHue; 0) TpaBIeHHE peakTUBOM baymaHa; B) TpaBlieHUE PEaKTHBOM
I'eitna

3. JICHIPUTHYIO JTUKBUJAIINIO MOKHO YCTPAHUTh:

a) 00paboTKOM JaBiIeHUEM; O) OTKUTOM; B) HEIIb35I

Samanue Ne 14

1. 171 BBISIBIICHHSI pACTIPECIICHUS CEPHI B CTAIU TPUMEHSIIOT

a) ri1y0oKoe TpaBiieHHe; 0) TpaBJICHHE peaKTHBOM baymaHa; B) TpaBiIeHHE pEaKTHBOM
I'eitna

2. YcagoyHasi pakoBHHA CIIUTKA (popmupyercs:

a) B HavaJie mpoliecca KpUcTaJiu3aluy; 0) B KOHIIE Mpoliecca KPUCTAILTU3AINH; B) B
MIPOLIECCE OXJIAXKACHUS CIUTKA

3. XaoTHUHYIO0 OPHUEHTAIUIO 3epeH B 1 30HE CIIMTKA 00YCIIaBIMBAIOT

a) HEOTHOPOHOCTBIO pelibeda U3I0KHUIIBL; 0) BBICOKAst CKOPOCTh OXJIAXKICHHUS; B)
HaIIPaBJIEHHBIN TEILIOOTBO

3amanue No 15

1. JInst BBISIBICHUS paclpeesieHus: Cepbl B CTaIM MPUMEHSIOT:

a) r1y0oKoe TpaBiieHHe; 0) TpaBlIeHUE peakTUBOM baymaHa; B) TpaBiIeHHE PEaKTUBOM
['eiina

2. YcagouHasi paKOBHHA CIIUTKA (OPMHUPYETCSI B:

a) Hayalle mpolecca KpucTauin3anuy; 0) KOHIEe mpoliecca KpUCTAIIN3aIMK; B) poliecce
OXJTXKICHUS CITUTKA

3. XaoTUYHYIO OPUEHTAIMIO 3epeH B 1 30HE CIUTKA 00yCIaBIMBAIOT

a) HEOTHOPOIHOCTh pelibeda U3JI0KHUIIBL;, 0) BRICOKAs CKOPOCTh OXJIAXKICHUS; B)
HAIPaBIEHHBIH TEIIIOOTBO/]

3ananue Ne 16

1. Kakoii BuJT M3710Ma BO3HUKAET IPH MHOTOKPATHBIX TOBTOPHO-TIEPEMEHHBIX HArpy3Kax?

a) YCTaJIOCTHBII; 0) BA3KUIA;

2. JIns MakpoaHaIM3a CBAPHOTO COSTMHEHHS UCTIONB3YIOT

a) TpaByieHue peakTBoM baymana; 0) TpaBneHue peakTuBoM [ eitHa; B) rimybokoe
TpaBJIeHHE

3. Kuakuit MeTam o OTHOLIEHHUIO K TBEPIOMY METAIITy UMEET YACIbHbII 00beM:

a) 6osp1IMii; 0) MEHBILINH; B) paBHBIM

3ananue Ne 17

1. Kakyro cTpyKTypy UMEET CTaIbHOU CIUTOK?

a) BOJIOKHHUCTYIO; 0) ICHAPUTHYIO

2.JInst BBIIBNIEHUS paciipenenenus yriaepoaa u gpocdopa B cTau NPUMEHSIOT:

a) r1y0oKoe TpaBiieHHe; 0) TpaBIeHUE peakTUBOM | eiiHa; B) TpaBJIeHNE PEAKTHBOM
baymana

3. brecTsiyro NOBEPXHOCTh UMEET:

a) KpUCTAIUTUIECKUI M3JI0M; 0) BOIIOKHUCTBINA U3JIOM

3ananue Ne 18
1. IIpu riryGOKOM TpaBJIeHUU UCTOIB3YIOT:
a) COJISTHYIO KUCIIOTY; 0) CEpHYIO KUCIIOTY; B) XJIOPUCTBIN aMMOHUI
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2.B ycnoBusX HanpaBJIEHHOTO TETJIO0TBOAA (hOPMUPYETCS:

a) 30Ha MEJIKUX PaBHOOCHBIX 3€peH; 0) 30Ha KPYIMHBIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HA
KPYITHBIX PAaBHOOCHBIX 3€peH

3.XpyImKoe pa3pylleHrne XapaKTepu3yeTcs:

a) BOJIOKHMCTBIM U3JI0MOM; 0) KPUCTAJUIMYECKUM U3JIOMOM

3ananue Ne 26

1. Cynbdua mapranma npu temneparype oimie 1000 C:

a) TUIacTH4eH; 0) MIaBUTCS; B) XPYIIOK

2. Yto Takoe XJ1aJHOJIOMKOCTb:

a) OXpyINuuBaHUE MaTepuaa Py HU3KUX TeMIIepaTypax; 0) IpoYHOCTh MaTepuaia npu
HU3KHUX TeMIIepaTypax; B) yMEHbILIEHUE TBEPIOCTU MIPU HU3KUX TEMIEpaTypax

3. Uto Ha3bIBAIOT CTPYKTYPOU MaTepuania:

a) BUAMMOE CTPOCHHE; 0) HaJTMYKe TPEUTUH; B) IIEPOXOBATOCTh MOBEPXHOCTH

Tema: «Yriepoaucrbie CTAIW

buner Ne 1

1. Yto mpexacraBusieT coO0i ayCTEHUT?

a) TBepAbl pacTBOp yriepoaa B Fe y; 0) TBepablil pacTBop yriiepona B Fe a; B) Xumuueckoe
COoeMHEHNE

2. YKaxuTe MHTEPBAJI 110 COJIEPKAHUIO YTIEPO/ia B CTAJISAX

a)0— 0,8 %; 6) 0,03 — 2,14 %; B) 0,8 — 2,14 %

3. K kakomy Kjaccy no KayecTBy OTHOCUTCS cTajb 607?

a) 0OBIYHOTO KauecTBa; 0) KaueCTBEHHAs; B) BHICOKOKAYECTBEHHAS

buer Ne 2

1. Kakyro KpUCTaJUTMYECKYIO PELIETKY MMEET jKene30 — o?

a) I'HK; 6) OLIK; B) poMOo31prueckas

2. Yto npoucxoauT Ipu Harpese B Touke S?

a)® — A;0)I1—> A;B)A— 11

3. Kakue cBoiicTBa cTanu 0ObIYHOTO KauecTBa rapaHTUpyeT rpymnmna A?

a) XMMHUYeCKHH cocTaB; 0) MEXaHWYEeCKHE CBOMCTBA; B) MEXaHUYECKHUE M XUMUYECKHH
COCTaB

bunet Ne 3

1. Kakyro KpUCTaNINYECKYIO PELIETKY UMEET Kene30 — y?

a) 'lIK; 6) OLIK; B) pomOosapuueckast

2. YTo npouCXOANUT IPH OXJIaKIEHUH B TOUKE S?

a)® —>A;0)A—-1ILB)IT— A

3. Yto o3HayaroT uu¢psl B Mapke cranu Y127

a) MOPSIKOBBIN HOMED; 0) coliep kaHue yriiepoa B COThIX %; B) coliepkaHue yriepoja B
necaTeIX %

buner Ne 4

1. KakoBa MakcuMaibHas paCTBOPUMOCTD YIJIEPO/IA B AyCTEHUTE?

a) 0,8 %; 6) 2,14 %;B) 1,2 %

2. Kakas ¢a3za BbIensieTcs B JO3BTEKTOUIHBIX CTAJISAX MPU BTOPUUHON KpHUCTaIU3aluu?

a) A; 0) L|; B) @

3. YUro o3HauaroT nudpsl B Mapke ctanu 457

a) IOPSAKOBBIM HOMep; 0) coziepkaHue yriepoJa B COThIX %; B) COJIEpKaHHe yriiepoa B
ecAThIX %
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buner Ne 5
1. KakoBa MakcumasbHas paCTBOPUMOCTD yriiepona B peppute?
a) 0,8 %; 6) 0,008 %; B) 0,03 %

2. Kakas (aza BeIIeNsAETCS IPH BTOPUYHON KPUCTAIUTU3AIUH TOIBTEKTOUIHBIX CTaNei?

a) O;0) A; B) I1

3. Yro o3nauaroT udpsl B Mapke ctaiu BCT3kn?

a) coziep KaHue yriepoja B COThIX %; 0) comepxaHue yriaeposaa B 1ecsAThiX %o; B)
MOPSAAKOBBIN HOMED

buner Ne 6

1. Kaxumu cBoiictBaMu 00J1aaeT EMEHTUT?

a) Beicokas mmactuaHocTh 1 HB 8000 MITa; 6) tBepnocts HB 8000 MIla; B) TBepmnocTs HB
2000 MIlIa

2. Kak u3MeHsieTcst cofepkaHue yriepojaa B TBepAoi (aze npu nepBUIHON
KPUCTAJUTH3AIIUN JOIBTCKTOUIHBIX CTAJICH?

a) YMEHbIIIaeTcs; 0) yBEJIMYUBACTCS; B) HE U3MEHSIETCS

3. Kak Ha3bIBaeTcs craib ¢ coaepxkanueM yraepona 0,30 %?

a) IOAPBTEKTOU IHAS; 0) IBTEKTOUIHAS; B) 3a9BTCKTOMIHAS

buiter Ne 7

1. Cxonbko yriepoaa B ieMEeHTUTE?

a) 0,8 %; 0) 2,14 %; B) 6,67 %

2. Kak n3aMeHsieTcsi KOHIIEHTpaIus yriepoaa B peppuTe Npu BTOPUUHON KpUCTaIU3auu?
a) YMEHbIIIaeTCcs; 0) yBEIMUYUBACTCS; B) HE U3MEHSIETCS

3. K xakoMy KkJaccy 1o kauectBy oTHocUTcs ctaib Y 10A?

a) 00BIYHOTO KauecTBa; 0) BHICOKOKAYECTBEHHAs; B) KAYECTBEHHAS

bunet Ne 8

1. U3 xakux a3 cocrout nepaut?

a)Aud; 6)dull;s)Aull

2. Kak n3MeHsieTcst KOHIIEHTpaLus yriaepoia B ayCTeHUTE PU BTOPUYHOM KpUCTAIUIN3ALUN
3a9BTEKTOMUIHBIX CcTaIei?

a) yMeHbIIaeTcs; 6) yBEIMUYUBACTCS; B) HE U3MEHSETCS

3. K kakomy kjaccy o Ha3HaYeHHUI0 OTHOCUTCS CTanb Y77

a) KOHCTPYKLIMOHHAs; 0) MHCTpYMEHTaIbHas

buner Ne 9

1. B uém cyTh 9BTEKTOUIHOTO TIPEBPAIICHHS ?

a) beppur BbIIETSETCS U3 AyCTEHUTA; 0) AYCTCHHUT MPEBPAIACTCS B IEPJIUT; B) IEMEHTHUT
BBIJIETISIETCS] U3 ayCTEHUTA

2. U3 kaxoii dassl Beaensiercs 1117

a) @;6) A; B) K

3. Yto o3HayaroT uu(psl B MAPKUPOBKE cTanu 357?

a) COZIEpIKaHMe YTIIepoaa B COTHIX %; 0) copepkaHue yriaeposa B AeCATHIX %; B)
MOPSIAKOBBIN HOMEP

buner Ne 10

1. Uto coboii mpeACTaBIsIET IEMEHTHUT?

a) TBepJbIi pacTBOp yriaepoja B Fe a; 0) MexaHUYeCKyI0 CMeCh; B) XUMHUECKOE
COEITMHEHHUE;

2. U3 xakux a3 cocrout ctanb 40 mpu KOMHATHOW Temreparype?
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a)Oull;6)duA;B)dull
3. Kak Ha3bIBaeTCs cTalib, €CJIM MpU KOMHATHOM Temriepatype ee ctpykrypa [T+11117
a) OBTEKTOUIHAS;, 0) 3aIBTCKTOHIHAS; B) JOOBTEKTOHTHAS

buner Ne 11

1. Kakas u3 yka3zaHHBIX a3 ©UMEET caMy BBICOKYIO TBEPJOCTh?

a) O;0) A; B) I1

2. W3 xakux a3 cocrout cranb Y11 npu koMHaTHOH TemmnepaTtype?

a)dull;6) Aull;B) D ull

3. Urto o3HayaroT mudpsl B Mapke ctanu bCt5kn?

a) coziep KaHue yrieposa B COThIX %; 0) comepxaHue yriaepoaa B 1ecsaThiX %o; B)
MOPSAAKOBBIN HOMED

buner Ne 12

1. Uto npeacrasisieT co0oit aycTeHuT?

a) TBEpJBIA pacTBOp yriepona B Fe y; 6) TBepablil pactBop yriepoza B Fe a; B)
MexaHudeckyro cmecb O u I

2. Kakas ¢aza BeIIeNsAeTCS MPH BTOPUIHON KPUCTAIITU3AIUH JOIBTEKTOUIHBIX CTaJei?

a) O; 0) A; B) I1

3. YUro o3HayaroT mudpsl B Mapke ctanm BCt4cn?

a) coiep KaHue yriaepoa B COThIX %; 0) MOPSAKOBBI HOMEP; B) OTHOCUTEIBHOE Y/UIMHEHUE
3%

buner Ne 13

1. Yro coboii mpencrasiser Gpepput?

a) TBEpBIA pacTBOp yriepona B Fe y; 6) TBepablii pacTBop yriepoza B Fe o; B) xumudeckoe
COEIMHEHUE

2. Kakas ¢aza BeIIenseTCs IpH BTOPUIHON KPUCTAILTU3AIMH 3a9BTEKTOUIHBIX CTaJei?

a) D; 0) Aud;B) 1]

3. Ctasib UMEET CTPYKTYPY NEPJIUT, KaK OHA HA3bIBAETCS?

a) JOABTEKTOUAHAS; 0) 3a9BTEKTOUIHAS; B) IBTEKTOUHAS

buner Ne 14

1. KakoBa MakcumasbHas paCTBOPUMOCTD yriiepoia B peppute mpu temneparype 727°C?

a) 0,8 %; 6) 0,03 %; B) 0,008 %

2. Kakoe npeBparieHue MpoucxoauT Ipu HarpeBe B TOUke S?

a)®—>A;0)II > A;B)A— 11

3. Uro o3HauaroT uudpsl B Mapke ctainu Y 8?

a) coJiepKaHue YIriieposa B COTHIX %; 0) MOPSAIKOBBII HOMEp; B) COJIEpKaHKe yriIepoa B
IecAThIX %

Tema: «JIel"l/IpOBaHHbIe CTaJIn»

3ananue Ne |

1. Kakue sierupyroniye 31eMeHThl OTHOCSATCS K KapOou1000pa3yronmm?

a) W, V; 0) Al, Cr; B) Cu, Ni

2. K xakomy Kj1accy 1o CTpYKType OTHOCUTCS cTanb 12X177

a) K heppuTHOMY; 0) K AyCTEHUTHOMY; B) K IEPIIUTHOMY

3. Pactiudpyiite xumudecknii coctas ctanu 12X18H9

a)0,12% C+1,8% Cr +0,9 % Ni; 6) 0,12 % C + 18 % Cr + 9 % Ni; B) 1,2 %C + 18 % Cr
+9 % Ni
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3amanue Ne 2

1. Kakue 35eMeHThI pacimpsIoT y-001acTh?

a) Cr, W; 6) Ni, Mn; B) Mo, Ti

2. Pacim¢pyiite xumudeckuii coctaB ctamu 12X18H9?

a)0,12% C+18%Cr+0,9% Ni;6)0,12% C+18% Cr+9% Ni; B) 1,2% C + 18 % Cr
+9% Ni

3. Kakue nerupyromue 3J1eMEHTbI OTHOCSATCS K HeKapOua000pa3yromum?

a) Cr, W; 6) Ni, Cu; B) Mo, Ti

3ananue Ne 3

1. K kakoMy KJ1accy 1o CTpyKType OTHOCUTCA cTayib 12X177?

a) Kk peppuTHOMY; 0) K AyCTCHUTHOMY; B) K IIEPIIUTHOMY

2. KakoBo coxepxanue yriaepoaa B ctanu ['agdunsaa 1100°13J1?

a)13% Mn+0,12%C;6)13% Mn+1,1%C;B)13% Mn+11%C
3. Kakue nerupymomiye 3J1eMeHThl OTHOCATCS K KapOou1000pa3yromum?
a) W, V; 6) Al, Cr; B) Cu, Si

3amanue Ne 4

1. Kakas crans moaBepskeHa oTmyckHoi xpynkoctu |l pona?

a) 40; 6) 40X; B) 40XM

2. KakoBo coxepxanue Mapranmna B cranu ['aaduiabaa?

a) 13 %; 6) 1,3 %;B) 0,13 %

3. Kak BIusrOT OOJNBIIMHCTBO JICTUPYIOUINX JIEMEHTOB Ha COJIepKaHUE yriepoia B
nepaute?

a) MOBBILIAIOT COJIEpKaHue Yriiepoa; 0) MOHMKAIOT KOJIMYECTBO YIIIEPOa; B) HE BIHSIET

3ananue No 5

1. K xakomy kjaccy 1o cTpykrype oTHocuTcs ctainp 1100°13J1?

a) K peppuTHOMY; 0) K AyCTECHUTHOMY; B) K IIEPIIUTHOMY

2. KakoBa KOHIIEHTpAIHs yIiIepojia B MApPTEHCUTHO-CTAPEIOIINX CTaJSIX ?
a) <0,03 %; 6) > 0,03 %; B) 0 %

3. Onpenenute XuMuueckuii cocras cranu 40P

a)0,4% C+0,002%B;6)04%B+1%C;8)04%C+1%B

3ananue Ne 6

1. K xakomy kjaccy no cTpykrype oTHocuTces crans 1101713J1?

a) K (heppUTHOMY; 0) K ayCTEHUTHOMY; B) K MIEPIIUTHOMY

2. Kaxkas cranp nojasepkeHa oTiyckHoil xpynkoctd |l pona?

a) 40; 6) 40X; B) 40XM

3. Kakue nerupyromiue 3J1eMeHThl OTHOCATCS K KapOu1000pa3yromum?
a) W, V;0) Al, Cr; B) Cu, Si

3amanue Ne 7

1. Onpenenure xumuueckuii coctas ctanu 40P

a) 0,4 % C+0,002%B;6)04%B+1%C;B)04%C+1%B

1. KakoBa KOHIIEHTpanysl yriiepo/ia B MAPTEHCUTHO-CTAPEIOIINX CTAAX ?
a) < 0,03 %; 6) > 0,03 %; B) 0 %

1. Kakue 3neMeHThl pacimpsioT o-001acTh?

a) Ni, Mn; 6) C, V;B) V, Ti

3amanme Ne 8
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1. Pacumudpyiite xumudeckuii coctas cranum 12X17

a)0,12% C+17%Cr;6)0,12% C+1,7% Cr;8) 0,12 % C + 0,17 % Cr

2. Kak BIusifoT OOJBITUHCTBO JIETUPYIONIUX 3JIEMEHTOB Ha COJCpKaHKUE YTIepoa B
nepaute?

a) MOBBILIAIOT COJCPIKAHUE YTIEPO/1a; 0) MOHMKAIOT KOJIMYECTBO YIIEpo/a; B) HE BIUSET

3. KakoBo conepskanue yriepoaa B ctanm [agduasaa 1100°13J1?

a)13% Mn+0,11%C;6) 13% Mn+1,1%C;B)13% Mn+11%C

3ananue Ne 9

1. Kakue snemMeHThI pacupsioT y-00J1acTh?

a) Cr, W; 6) Ni, Mn; B) Mo, Ti

2. Kakoe conepxanue mapranmna B cranu ['aadunpaa?

a) 13 %;6) 1,3 %; 8) 0,13 %

3. Kakoe BiausiHHE OKa3bIBAIOT KapOM1000pa3yoline 2IeMEHThI Ha IoJlokeHue Touek S u E
muarpammbl Fe — Fe3C?

a) CMEIIAIOT BJICBO; 0) MOHMKAIOT; B) MOBHIIIAIOT

Tema: «3akanka u OTIyCK»

3ananue Ne 1

1. Kakue npeBpaiieHust npoucxoasr npu temmeparype Acl?

a) [ — A; 6) A — II; B) u3 aycreHura BblEIsETCS PEPPUT

2. YUto Ha3pIBaEeTCs 3aKAJIKOM?

a) HarpeB BHINIC TeMIepaTyp (Ha30BBIX MPEBPALMICHUH 1 MEIJICHHOE OXJIAXKICHHE; 0) HarpeB
BbIIIIE TemrepaTyp $a30BbIX MPEeBpaICHH U OBICTPOE OXJIaXxaeHue; B) HarpeB 10 Acl u ObicTpoe
OXJIAXKICHUE

3. Kakas cTpykTypa nonydaercs mociie HU3Koro oTmycka?

a) To; 6) Mo; B) Co

3ananue Ne 2

1. Kakue npeBpaiieHust IpoucXoadaT B cTainu npu temneparype Acl?

a) [ — A; 6) A — II; B) peppur pacTBopsieTcsi B ayCTCHUTE

2. Yro Ha3pIBaeTCA OTILYCKOM?

a) HarpeB 3aKaJIeHHOM cTtainu > Acl 1 oxyiaxkieHne Ha Bo3ayXxe; 0) HarpeB 3aKajleHHON
ctaimu < Acl u oxJlaxk/ieHHe Ha BO3JlyXe; B) HArpeB 3aKaJleHHOM cTanu > Ac3 1 OXJIaXIeHUEe Ha
BO3/yXe

3. Kakas cTpyKTypa Nosy4aercs ocie CpeJHero oTmycka?

a) To; 6) Mo; B) Co

3ananue Ne 3

1. Kakoe nmpeBpalnieHe NpouCcXoIuT B CTAIAX NIpU TeMiieparype Ac3?

a) MepJIUT IPEBPAIAETCS B ayCTEHUT; 0) ayCTEHUT MpeBpaIlaeTcs B NEPIUT; B) hepput
pacTBOPSIETCS B AYCTCHUTE

2. Yro Ha3bpIBaeTCA OT)KUTOM?

a) HarpeB BhIIIIE TEMIIEPATyphl (Pa30BBIX MPEBPAILIEHUN U OXJIaX/IEHUE BMECTE C MeUblo; 0)
Harpes BbIILIE TeMIepaTyphl (Pa30BbIX MPEBpaIlleHU U OXJIaX/IeHNE Ha BO3/1yX€; B) HAarpeB BhIILIE
Temreparypsbl (pa3oBbIX MPEBPALICHUN U OXJIaKICHHUE B BOJIE

3. Kakas cTpyKkTypa nmoyyaercs ocjie BBICOKOTO OTITycKa?

a) Mo; 6) Co; B) To

3ananue Ne 4
1. Kak 0603Hauar0TCs KpUTHYECKHE TEMITEPATyphl Y JOIBTEKTOMAHBIX CTalel Mpu Harpese?
a) Arl, Ar3; 6) Acl, Arl; B) Acl, Ac3
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2. Yem oTnnyaeTcsa KpucTajaundeckas pemerka Msak. or Morm.?

a) popMo¥ 1IeMEHTHTA; 0) CTETICHBIO TETPAroHAIBLHOCTH; B) CTETICHBIO TUCIIEPCHOCTH

3. Kakas TepmooOpaboTka Obu1a mpoBesieHa, eciu y ctanu 50 momydena cTpykrypa Msak +
Tzak?

a) 3ak. t marp. > Ac3; V oxit. <V kp.; 0) 3ak. t Harp. > Ac3; V oxi. >V kp.; B) 3aKk. t Harp. >
Acl; V oxn. >V kp.

3amanue Ne 5

1. Yro obo3HaUaeT HHIEKC « I' » B 0003HAYCHUN KPUTUUYECKUX TeMIieparyp?
a) mpoI1iecc HarpeBa; 0) BBIJCPIKKY ITPU HArPEBE; B) MPOIECC OXJIAKICHHS

2. Uto Ha3bIBaeTCs yaydllleHUEM?

a) 3aKanka + HU3KUU OTIIyCK; 0) 3aKajika + CpeIHHI OTIYCK; B) 3aKaJika + BBICOKUH OTITYCK
3. Ilpu kakoiil TeMiiepatype NpOBOAUTCS CPEAHUN OTITYCK?

a) 450 — 650°C; 6) 200 — 300°C; B) 350 — 450°C

3ananue Ne 6

1. Ha 4ro yka3pIBaeT UHACKC « C » B 0003HAYEHUH KPUTUUECKUX TeMIepaTyp?
a) mpolecc Harpea; 0) Mpolecc OXJIAKIEHHUS; B) BBIIEPIKKY IPU HArPEBE

2. Kakyro cTpyKTypy UMEET CTallb 0CIE yAydIleHUs?

a) Mo; 6) M3; B) Co

3. Kakas ctpykTypa uMmeer Hanbosee BHICOKYIO TBEPAOCTh?

a) To; 6) Mo; B) Co;

3amanue Ne 7

1. Yto Ha3pIBaeTCs 3aKaiIKoi?

a) HarpeB BHINIC TeMIepaTyp (Ha30BBIX MPEBPAICHUH 1 MEUICHHOE OXJIXICHUE; 0) HarpeB
BbIIIIE TemrepaTyp $a30BbIX MPEeBpaIeHH U OBICTPOE OXJIaXxaeHue; B) HarpeB 10 Acl u ObicTpoe
OXJIAXKJICHUE

2. Kak u3aMeHs10TCs XapakKTepUCTHKU MPOYHOCTH, TBEPIOCTH MPH OTIyCKe?

a) BO3PacTaroT; 0) HE U3MEHSIOTCS; B) TIOHMKAIOTCS

3. [Ipu kakoii TeMiiepatype MpOBOAUTCS BHICOKUI OTIYCK?

a) 120 — 200°C; 6) 350 — 500°C; B) 500 — 650°C

3ananue Ne 8

1. Kakoe nmpeBpalnieHe NpouCcXoIuT B CTAIAX NIpU TeMiieparype Ac3?

a) MepJIUT IPEBpAIAETCs B ayCTEHUT; 0) heppUT pacTBOPSIETCS B ayCTEHUTE; B) AYCTEHUT
IIPEBpaLIAETCS B IEPIUT

2. Kakas ctpykTypa uMeeT Hanbosee BRICOKYIO YIapHYIO BI3KOCTh?

a) Co; 0) I1; B) To

3. Kakyto cTpyKTypy UMEET CTallb MOCJE yAydIlIeHUs ?

a) Mo; 6) To; B) Co

3aganue Ne 9

1. Kakoe mpeBpamieHue mpoucXoIuT B JIOOBTEKTOUIHBIX CTAIISAX MPHU Temreparype Ar3?

a) U3 ayCcTeHMTa BhlaenseTcs hpepput; 0) peppuT pacTBOpseTCs B ayCTEHUTE; B) AyCTCHUT
IpeBpaliaeTcs B NepauT

2. Kakoit pexxuM TepMo0OpabOTKH Ha3bIBAETCS YIydlIeHHueM?

a) 3aKaska + HU3KUH OTIIyCK; 0) 3aKajika + BBICOKHH OTITYCK; B) 3aKajKa + CpEeIHUIN OTIYCK

3. Kakas cTpykTypa nosxydaercst mociie Hu3Koro otmycka?

a) Co; 6) To; B) Mo

3apanue Ne 10
1. Kakoe nmpeBparnieHye NpoucxXouT B CTAIAX NIpU TeMiieparype Acl?
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a) ayCTEHHUT IPEBpAIaeTCs B MEPIIUT; O) MEPIIUT MPEBPAIIACTCS B AyCTEHUT; B) U3
aycTeHuTa BelaensieTcs heppur

2. Uto Ha3bIBaeTCsl HOpMATU3AIUEi?

a) Harpes BoIle Ac3 1 Acm 1 oxJIaxAeHUE B BoJIE; 0) HarpeB Boilie Ac3 u Acm u
OXJIaXKJICHUE Ha BO3JlyXe; B) HarpeB HWke Acl u oxiaxxaeHue B BOJE

3. Kakas cTpykTypa noiydaercs mocie CpeHero ormycka?

a) To; 6) Co; B) Mo

Samanue Ne 11

1. Kakoe npeBpalieHe NpoucxouT B CTalu Ipu Temneparype Acl?

a) MePJIUT IPEBPAIACTCSA B AYCTEHUT; 0) GEPPUT BBIACISACTCS U3 ayCTCHUTA; B) AyCTCHUT
IIpeBpallacTcs B NEPIUT

1. Kak u3MeHs0TCs XapaKTepUCTUKH MPOYHOCTU U TBEPOCTHU MIPHU OTIYyCKe?

a) MOHKAIOTCSI; 0) MOBBIMIAIOTCS; B) HE NU3MEHSIOTCS

1. Kakas cTpykTypa noiydaercs rmocie BbICOKOro oTmycka?

a) Mo; 6) Co; B) To

3ananue Ne 12

1. Yto Ha3bIBaeTCs ynyduieHueM?

a) 3aKaJika + BBICOKHH OTITYCK; 0) 3aKajiKa + HU3KUM OTIYCK; B) 3aKajKa + CPEAHUHN OTITYCK
2. Ilpu kako# TemnepaType nIpOBOJUTCS HU3KUN OTIYCK?

a) 250 — 350°C; 6) 120 — 220°C; B) 80 — 350°C

3. Kakas ctpykTypa uMeer Hanbosee BHICOKYIO YAAPHYIO BI3KOCTh?

a) Mo; 0) Co; B) To

3amanue Ne 13

1. Uto Ha3BIBaeTCS OTKHUIOM?

a) HarpeB BHINIC TeMIIEpaTyp (Ha30BBIX MPEBPAMICHUH U OXJIAXKICHUE BMECTE C TICUbI0; 0)
Harpes BbIIIE TemrepaTyp (Ha30BbIX MPEBPALICHUHN U OXJIaKICHUE B BOJIE; B) HATPEB BHIIIIE
Temreparyp (Ha3oBBIX MPEBPALMICHUIN 1 OXJIAXKICHUE Ha BO3IyXe

2. Kakas cTpykTypa uMeeT Haubosee BbICOKYIO TBEpJOCTh?

a) To; 6) Co; B) Mo

3. Ilpu kakoit Temneparype nNpoOBOAUTCS CPEIHUM OTITYCK?

a) 350 — 500°C; 6) 200 — 500°C; B) 500 — 650°C

3ananue Ne 14

1. Yro Ha3pIBaeTCs 3aKaIKON?

a) HarpeB cTanu 10 Acl u OpicTpoe oXxJaxkeHue; 0) HarpeB CTajIH BhILIE TEMIIEPATYP
(a30BbBIX MPEBpAILEHUH U MEJUIEHHOE OXJIaXK€HHUE; B) HArpeB CTaJIU BhIIIE TeMIeparyp (a3oBbIX
IpEeBpaLIeHUI U OBICTPOE OXJIAXKACHHE

2. Kakyro cTpyKTypy UMEET CTajb MOCIE YIy4IIEeHUs?

a) Co; 6) Mo; B) To

3. IIpu kakoiil TeMIiepaType NpOBOAUTCS BBICOKUI OTIYCK?

a) 350 — 500°C; 6) 500 — 650°C; B) 500 — 700°C

Tema: «IIpoxasmBaeMoCTh CTAIN»

3ananue Ne |

1. Kakoe BnusiHuE Ha MPOKAIMBAEMOCTh OKa3bIBAIOT JIETUPYIOLIUE DJIEMEHTHI,
pacTBOPEHHBIE B ayCTEHUTE?

a) YBEJIMYMBAIOT IPOKAIMBAEMOCTD; 0) YMEHBIIAIOT MPOKAINBAEMOCTb; B) HE BIUSIOT
2. Kakast 3aBUCUMOCTb MeX1y VKp 3aKaJIK{ U IPOKAINBAEMOCThIO?

a) 3aBUCHUMOCTH HET; 0) MpSIMOIPOTIOPIIMOHATIBHAS; B) 00paTHOMPOIIOPIIMOHATIbHAS
3. Kputnueckuii 1uamMeTp 3aroTOBKU ONPEAEIISAIOT:
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a) 1Mo HoMoTrpamme; 0) 1Mo KPUBOM MPOKATIMBAEMOCTH;, B) SKCIIEPHUMEHTATIHHO

3ananue Ne 2

1. Kakas cranb umeet 6osiee riyookyro npokaimBaemMoctb: 40X wiun 40XHM?
a) 40XHM; 6) 40X; B) 0quHAKOBYIO

2. Kakas miaBka ctanu 38X umeet 60Jee riyO0oKyro MpOKaJTuBaeMOCTh?

a) ¢ 3epHoM Ne 10; 6) ¢ 3epHom Ne 3; B) ¢ 3epHOM Ne 6

3. B koopauHaTax «TBEpAOCTh-PACCTOSIHUE OT TOPLIA» CTPOST KPUBBIE:

a) 3aKATMBAEMOCTH; 0) TIPOKATMBACMOCTH ; B) OXJIAXKICHUS

3amanue Ne 3

1. CiocoOHOCTh CTajIM MOJIy4aTh BHICOKYIO TBEPAOCTh MPHU 3aKaJIKe Ha3bIBACTCS:

a) IPOKAIMBAEMOCTHIO: 0) 3aKaTMBAEMOCTHIO; B) IIOBEPXHOCTHOM 3aKAJIKOMH

2. Kakas cranb Oyner uMeTh 0osiee BRICOKYIO yaapHyto Bsa3kocTh (KCU) mocne ynmyurienus:
ctaisb |, uMeromas o BceMy ceueHuto ctpykrypy Corn mnum crans ||, nmeromas Ha
noBepxHoctu u3aenus Cotn , a B cepalneBue — C3?

a) cransb |; 6) cranb Il; B) ctans | u crans |l OynyT uMeTh OAMHAKOBYIO yIapHYIO BSI3KOCTh
3. Kputnueckuii 1uaMmeTp ONnpeaesstoT METO0M:

a) MOBEPXHOCTHOM 3aKaJIKK; 0) TOPIIEBOM 3aKaJKH; B) 00BEMHOMN 3aKaJIKH

3amanue No 4

1. 3akanMBaeMOCTh CTaJIu 3aBUCHUT:

a) OT COACPKAHMS JISTHPYIOIINUX 3JIEMEHTOB B CTAIH; 0) OT CKOPOCTH OXJIAXK/ICHUS CTAITN
IIPU 3aKaJKe; B) OT COACPIKAHUS YIIepoaa B CTaIH

2. NHOpOAHBIE BKITIOYCHHSI IOHIKAIOT MPOKATNBAEMOCTh, T.K.:

a) YCKOPSAIOT MPEBPAIlIEHUE AYCTEHUTA B MAPTEHCUT; 0) TOPMO3AT IIPEBpAIICHUE ayCTEHUTA
B MapTEHCHUT; B) CIy>KaT JOMOJHUTEIIBHBIMH [ICHTPAMHU IIEPIIMTHOTO MPEBPAICHUS ayCTCHUTA

3. UeM ompenensieTcsi TBEPAOCTD MOJIYyMApTEHCUTHON 30HBI?

a) KOJTMYECTBOM MAapTEHCUTA 3aKAIKH; 0) KOJMYECTBOM YTJIEpO/a B CTAIH; B) COJIEPIKAHUEM
JICTUPYIOIIUX 3JIEMEHTOB B CTaJIU

3amganue Ne 5

1. Uto Ha3bIBaeTCs MPOKAIUBAEMOCTHIO?

a) CIOCOOHOCTH CTall 00Pa30BBIBATH MPH 3aKaJIKE CTPYKTYPY MEPIUTHOTO THUIIA HA
OTIpeIeTICHHYIO TIYOHHY; 0) CHOCOOHOCTH CTaJId 00Pa30BBIBAThH MIPH 3aKAJIKE B CEP/IIIEBUHE
ayCTEHMT; B) CIIOCOOHOCTb CTaJIM 0Opa30BBIBATh MPH 3aKaJIKe MApTEHCUTHYIO CTPYKTYpPY Ha
OTIpeIeNIEHHYIO ITYOUHY

2. B 103BTEKTOUIHBIX CTAISIX C YBEIMUEHUEM COZIEPKaHMs yIiiepoa MPOKaTuBaeMOCTh:

a) MOBBIIIAETCS; 0) HOHWKACTCS; B) HE U3MEHSETCS

3. B xakux KoopAMHATaX MOCTPOEHA HOMOTpaMMa JUIsl ONpeieIeHNs] KpUTUIECKOTO
nuamerpa?

a) Temreparypa — BpeMms; 0) KpUTHUECKUH TuaMeTp — pPacCTOsHUE OT TOPLA; B) TBEPAOCTh
— paccTosiHUE OT TOpIa

3ananue Ne 6

1. Mexay npoKaaTuBaeMOCTbIO M KPUTHUYECKON CKOPOCTBIO 3aKaJIKH Ha0JII0JaeTcs:

a) MpsIMO MPOIOPLIMOHANIbHAS 3aBUCUMOCTh; 0) 00paTHO MPOMOPIHOHATIbHAS 3aBUCUMOCTb;
B) KBaJpaTU4yHas 3aBUCUMOCTb

2. Kakoe BnusiHHE HA MPOKAIMBAEMOCTh OKa3bIBAKOT HEMETAININYECKHUE BKIIOUEHUA?

a) YMEHBIIAIOT MPOKAINBAEMOCTb; 0) YBEIMUUBAIOT IPOKATMBAEMOCTD; B) HE BIUSIOT

3. Yto siBiIsleTCSA KpUTEpUEM IIPOKATUBAEMOCTH ?
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a) MOBEPXHOCTHAS TBEPAOCTH CTATH MOCIE 3aKAIKH; 0) KpUTHUSCKUN AUAMETP; B) TBEPAOCTh
CEpJLEBUHBI CTAJIM MOCIIE 3aKAJKH

3amanue Ne 7

1. Kakast 3aBUCHMOCTD M@Ky YCTOMYMBOCTHIO ayCTEHUTA M MPOKATHUBAEMOCTHIO?

a) oOpaTHO MPOMOPIMOHANIbHAS; 0) MPSAMO MPOMOPIIMOHAIILHAS, B) 3aBUCUMOCTH HET

2. [ToueMy mpoKaTMBaEMOCTh B HACIICJCTBEHHO KPYITHO3EPHUCTON CTAIIM BBIIIE Y€M B
MEJIKO3EPHUCTOM?

a) MOTOMY YTO MEHBIIIE IICHTPOB MEPIIMTHOTO MPEBPAILCHUS ayCTEHUTA; 0) TOTOMY YTO
00JIbIIIE IEHTPOB NEPIUTHOTO MIPEBPALIICHHS AyCTEHUTA; B) B KPYITHO3EPHHUCTOM CTalIU YCKOPSIETCS
MapTEHCUTHOE MTPEBPAIICHIE

3. Kakas crans umeet 6oJiee BRICOKYIO 3aKaIMBAEMOCTh: cTanb 20 wim Y 8?

a) craib 20; 6) Y8; B) 0oAMHAKOBYIO

3amganue Ne 8

1. CnocoGHoOCTh cTanu 00pa30BBIBATh MPH 3aKAJIKE MAPTEHCUTHYIO CTPYKTYPY Ha
OTIpE/ICIICHHYIO TITYOMHY 10 CEYCHHIO Ha3bIBAIOT:

a) 3aKaJIMBACMOCTBIO; 0) MPOKAIMBAEMOCTBIO; B) TIOBEPXHOCTHOM 3aKAIKON

2. Kakoe BrusiHuE Ha MPOKAIIMBAEMOCTh OKA3bIBACT BEJIMYMHA HACIICCTBEHHOTO 3epHA
cranu?

a) YeM MeJbYe 3€pHO, TeM OOJIbIIIE TPOKATMBAEMOCTh; 0) UeM KpyIHee 3€pHO, TeM OOJIbIie
MPOKAIMBAEMOCTh; B) HACIICJACTBEHHOE 3€PHO HE BIIMSACT HA IPOKAITMBAEMOCTh

3. Kakas crans Y8 wiu Y10 npu ontumanbHOE TeMIIepaType uMeeT 0oJjiee TIIyooKyro
POKAIUBAEMOCTh?

a) ¥8; 6) Y10; B) 01MHAKOBYIO

3ananue Ne 9

1. Yto Ha3bIBaeTCS MOTYMApTEHCUTHOW 30HOM?

a) 30Ha ¢ 50% M3 u ¢ 50% C3; 6) 30Ha ¢ 50% M3 u 50% T3; B) 30Ha ¢ 50% D u 50% I1
2. Kakoe BIusiHME OKa3bIBaIOT HA MPOKAJIMBAEMOCTb OKCHJIbI U MHTEPMETaJLIIH 61?7

a) yBEJIMYMBAIOT IPOKAJIMBAEMOCTD; 0) YMEHBIIAIOT MPOKAINBAEMOCTh; B) HE BIUSIOT

3. Kakas cranbs umeet 6omee riy0OKyro MPOKaIUBaEMOCTh?
a) 40; 6) 40X; B) 40XI'P

3ananue Ne 10

1. Yto Ha3bIBaETCSI KPUTHUECKUM TUAMETPOM?

a) MaKCUMAaJIbHBIM TUaMeTp 3aroTOBKU, KOTOPBIN MPOKAIUBAETCS /10 MOIYyMapTETCUTHOM
CTPYKTYpBI B CEpJILIEBUHE; 0) MUHUMAJIbHBIN TMaMETpP 3ar0TOBKH, KOTOPBIN MPOKAIMBACTCA 10
MOJIyMApTEHCUTHON CTPYKTYpPHI B CEPJILIEBUHE

2. JlernpoBaHHas CTajlb UMEET BBICOKYIO POKAIUBAEMOCTb, €CIIU JIETUPYIOLIUE 3I€MEHThI

a) pacTBOPEHBI B ayCTEHUTE; 0) HAXOAATCS B COEAMHEHUAX KapOUJ0B U MHTEPMETAITUOB;
B) paCTBOPEHBI B ayCTEHUTE, a TAKXKE HAXOAATCS B COETMHEHUAX KapOHUI0B U HHTEPMETAIIINI0B

3. Kakas nnaBka cranu 25XI'T umeer 6osee riry0oKyr0 IpOKaJIuBaeMoCTh?

a) ¢ 3epHOoM Ne 4; 6) ¢ 3epHOM Ne 6; B) ¢ 3epHOM Ne 2

3ananue Ne 11

1. Ot 4yero 3aBUCUT TBEPAOCTD NMOTYMAPTEHCUTHON 30HBI?

a) OT CoJiepKaHUs yriIepoa B CTali; 0) OT colep>KaHUs JIETUPYIOIIUX 3JIEMEHTOB B CTaJIH;
B) OT KOJIMYECTBO MapTEHCUTA

2. IIpokanBaeMOCTb HACIEACTBEHHO KPYITHO3EPHUCTOM CTaIM BBILIE YEM MEJIKO3EPHUCTOM,
IIOTOMY 4TO:
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a) B KPYITHO3EPHUCTON CTaJIA YCKOPSETCS MapTEHCUTHOE TIpeBpaleHue; 0) O0JbIe IEHTPOB
MEPIUTHOTO MPEBPAILICHHSI ayCTEHUTA; B) MEHBIIIE IIECHTPOB MEPIUTHOTO MPEBPAILCHHS ayCTEHUTA

3. Kakas cranu umeet 6osee rry0oKyro mpokaimBaeMocTb: ctaib | ¢ Vkpl = 100°/cex wim
cranb Il ¢ Vkpll =200°/cex?

a) OIMHAKOBYIO; 0) ctans |; B) crans ||

3ananue Ne 12

1. Uto Ha3bIBaeTCs 3aKAIMBAEMOCTHIO?

a) CIOCOOHOCTH CTAJIM 00PA30BBIBATH MAPTEHCUTHYIO CTPYKTYPY Ha ONpPEAeIICHHYIO
rIyouHy; 0) CmOCOOHOCTB CTaJIM MOJYy4YaTh BRICOKYIO TBEPIOCTh MPHU 3aKaJKe; B) CIIOCOOHOCTH
cTayi 00pa30BBIBATH MEPIUTHYIO CTPYKTYPY IIPH 3aKAIKE

2. Kakas mutaBka ctanu 45 umeeT 6osee riayOoKyro MpoKaJTuBaeMOCTh?

a) ¢ 3epHoM Ne 3; ) ¢ 3eprHOM Ne 6; B) ¢ 3epHOM No 8

3. [IpokanuBaeMOCTh JOPBTEKTOMIHON CTAJIM IO CPABHEHUIO C 3a3BTEKTOUTHON

a) OorpInie; 0) MEHBIIIE; B) OJJUHAKOBA

3amanue Ne 13

1. TBepaOCTh MOIYMAPTEHCUTHON CTPYKTYPBI 3aBUCHUT OT:

a) COZIEpKaHMsl YIJIEpO/aa B CTANIN;0) COJIEP KaHUS JICTUPYIOIINX SJIEMEHTOB B CTAJIH;B)
KOJIMUECTBA MapTEHCUTA 3aKaJIKU

2. Kakas cranp umeet 6oJiee Tiy0oKyr mpokaiuBaeMocTh: cTaib S0 i SOXDA?

a) cranb 50; 6) S0XDA; B) 01MHAKOBYIO

3. Kakoe BiusiHuE Ha MPOKATMBAEMOCTh OKA3bIBAIOT BKIIFOUAHMS KapOu10B?

a) YMEHBIIIAIOT MIPOKAIMBAEMOCTh;0) YBETUUUBAIOT MPOKAIMBAEMOCTh; B) HE BIUSIOT

3aganue Ne 14

1. Mexny yCTOWYMBOCTBIO ayCTEHUTA U ITPOKAJIMBAEMOCTbIO CYIIECTBYET:

a) IpSAMONPONOPLUOHATIbHAS 3aBUCUMOCTb; 0) 00paTHONPONOPLUOHAIbHAS 3aBUCMOCTD; B)
KBaJIpaTU4YHasi 3aBUCUMOCTb

2. lHOpoaHbIE BKIIIOYEHMSI, HEPACTBOPEHHBIE B AYCTCHUTE

a) YBEIIMYUBAIOT MPOKAJIMBAEMOCTD; 0) YMEHBIIAIOT TPOKATMBAEMOCTh; B) HE BIHUSIOT Ha
IIPOKAIIMBAEMOCTh

3. B kakux KoopauHaTax CTPOST KPUBBIE IPOKATUBAEMOCTH ?

a) TBEPJOCTh — PACCTOSHUE OT TOpLA; 0) TeMnepaTypa — BpeMs; B) TeMIepaTypa —
KPUTHYECKUU TNaMeTp

3ananue Ne 15

1. B xoopuHaTax «1uaMeTp 3aroTOBKH — PACCTOSHUE OT TOPLA» CTPOAT:

a) [uarpammy IpoKajJuBaeMoCTH; 0) HOMOTpaMMYy; B) KPUBYIO OXJIaXACHUS

2. Kakas naBka ctanu 18XI'T umeer 60oee riy0oKyro MpOKaInBaeMOCTh?

a) ¢ 3epaHoM Ne 4; 0) ¢ 3epHom Ne 7; B) ¢ 3epHOM No 8

3. Ilpu onpeneneHny MPOKaIUBAEMOCTH 3a MIyOHUHY 3aKaJCeHHOM 30HBI IPUHUMAIOT 30HY CO
CTPYKTYpOM:

a) 50% M3 u 50% IT; 6)50% M3 u 50% C3; B) 50% M3 u 50% T3

3ananue Ne 16

1. IlpokanuBaeMOCTh 323BTEKTOMIHON CTAJU 110 CPABHEHHUIO C SBTEKTOHMTHON

a) 6onblnie; 0) MEHbIIIE; B) HE U3MEHSIETCS

2. Yto Ha3pIBaeTCS KPUTUUECKUM JTUAMETPOM?

a) MaKCUMAaJIbHBIM TUAMETp 3ar0OTOBKH, KOTOPBIA MIPOKATUBAETCS 10 TIOTyMapTEeHCUTHOM
CTPYKTYPHI B CEpIIIEBUHE; 0) MUHIMAaJIHHBIN THAMETpP 3arOTOBKH, KOTOPBIN MPOKATUBACTCS 10
MOJYyMapTEHCUTHOM CTPYKTYpPHI B CEpJILIEBUHE;
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3. 3akaiMBaeMOCTh cTaiau Y 8 10 CPAaBHEHMIO CO CTalbI0 30
a) OosnbIre; 0) MEHBIIE; B) HE U3MECHSIETCS

Samanue Ne 17

1. Kputnueckuil 1uameTp 3aroTOBKM HaXOJAT:

a) SKCIEPUMEHTAIBHO; 0) IO HOMOTPaMME; B) 10 KPUBOU MTPOKATMBAEMOCTH

2. Kakas crans umeer 0osiee riay0oKyro nmpokanuBaeMocTh: ctainb 30 wim 30XI'CA
a) ogquHakoByro; 0) ctanb 30; B) 30XT'CA

3. KapOuibl ¥ OKCuAbl HOHUKAIOT POKAIUBAEMOCTb, T.K.:

a) TOPMO3AT IMPEBpAIICHUE ayCTEHUTA B MAPTEHCUT; 0) CIIy>KaT AOMOJIHUTEIbHBIMU

LEHTPaMU NEPJIIUTHOTO MPEBPAILICHHS ayCTEHUTA; B) YCKOPSIOT MPEBpAIICHUE ayCTEHUTA B
MapTEHCUT

crocoo
croco0

Samanue Ne 18

1. Kakas crans umeer OoJiee BBICOKYIO 3aKallMBaeMOCTh: cTaib 20 umu Y 87?

a) cranb 20; 0) V8; B) OMHAKOBYIO

2. Yrto Ha3bIBaCTCS MPOKATMBAEMOCTHIO?

a) CIOCOOHOCTH CTalI 00Pa30BBIBATH MPH 3aKAIKE AYCTECHHUT Ha OMpEAeNICHHYIO ITyOHHY; 0)
HOCTPH CTaJI 00Pa30BBIBATh IMPH 3aKAJIKEe MAPTCHCUT Ha ONPEICIICHHYIO TIyOHHY; B)

HOCTb CTaJIM 00pa30BBIBATh MPU 3aKAJKE CTPYKTYPY MEPIUTHOTO TUIA HA ONPEACICHHYIO

[I1yOuHy

3. C yBenuueHHeM pa3Mepa 3epHa ayCTeHUTa IPOKATUBAEMOCTh
a) YMEHbIIIaeTCs; 0) yBEIMUYUBACTCS; B) HE U3MEHSIETCS

3aganue Ne 19
1. JlerupoBaHHas cTajlb UMEET BBICOKYIO IIPOKATMBAEMOCTD, €CIIH JIETUPYIOIINE JIEMEHTBHI:
a) pacCTBOPEHBI B ayCTEHUTE U HAXOJIATCS B COEUHEHUSIX KapOUI0B U NHTEPMETAINIOB; O)

HaxogAaTCsAa B COCAMHCHUAX Kap61/m013 U UHTCPMCTAJTINIOB, B) PacTBOPCHBI B aYCTCHUTC

crais |

TpEeHUs

2. Kakas cranbs nmeeT Oosiee riryOoKyro mpokaiauBaeMocTh: cTaib | ¢ Vipl = 100°/cex nnn
I ¢ Vkpll=10°/cex

a) cransb |; 6) cranb Il; B) onnHakoByto

3. KakuMm MeTo/10M onpeAesstoT KpUTHUeCKuil tuamerp?

a) 00BEMHOI 3aKalIKu; 0) TOPIIEBOM 3aKaJIKH; B) TTOBEPXHOCTHOM 3aKaJIKH

Tema: «3HOCOCTOIIKHE MaTEepHAJIBD)

3ananue Ne |

1. Hudpst B MapkupoBke marepuana Al'-1500 yka3bIBaror:

a) mpeJies MPOYHOCTh; 0) 1aBlIeHUe IPECCOBAHMS; B) YAApHYIO BA3KOCTb.
2. Haknen 3akanennoii ctanu 110I'13J1 o6ecieunBaeT TBEPAOCTD:

a) HB 600; 6) HB 200; B) HRC 60.

3. 3HOCOCTOMKOCTh 00€CTIeYnBaeT:

a) BBICOKAs IJIACTUYHOCTBH; 0) BHICOKAsl TBEPJOCTh; B) HU3KAsl TBEPAOCTb.

3ananue Ne 2
1. U3HOCOCTOMKOCTD OO€ECTIeYnBaALT:
a) BBICOKHUI K03((UIMEHT TpeHHs; 0) BbICOKas yAapHasi BI3KOCTh; B) HU3KHH KOAPPHUIIHEHT

2. Xumudeckui cocras ctaau 111X 15:

a) 1%C, 1,5%Cr; 6) 1%C, 15%Cr; B) 0,1%C, 15% Cr.
3. I'paput AI'-1500 paGoTociocoOeH mpu Harpyske:
a) no 10MlIIa; 6) no SMlIla; B) no 2Mlla.
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3amganue Ne 3

1. 3HOCOCTOMKOCTH 0OECTIEYnBAET:

a) BBICOKAs TBEPJIOCTh; 0) BBICOKAS MIACTUYHOCTH; B) BBICOKUHN KOI(PPHUIIMECHT TPEHHUS.

2. byka «I1I» B mapkupoBke cranu [IIX15 yka3biBaer:

a) IUTAKOBBIN TeperuiaB; 0) IMapUKOIOIIMITHAKOBAS CTAJIb; B) CTAJIb JJII U3TOTOBICHUS
HIApPHUPOB.

3. I'padut AT'-1500 paboToCIOCOOEH P CKOPOCTSAX CKOJBKCHHUS:

a) o 25m/cex; 6) mo 100 m/cex; B) o 50 m/cexk.

3ananue Ne 4

1. Cranp IIX15 B HCXOAHOM COCTOSIHUU UMEET CTPYKTYPY:

a) ¢hepput+ nepaut; 6) GeppuT; B) HepIUT+KapOUIBHI.

2. Bug Tepmuueckoii 00paboTKH, 00€CTIeunBarOIINi BEICOKYIO H3HOCOCTOMKOCTH cTanu LIIX
15:

a) 3aKaJika + HU3KUH OTITyCK; 0) 3aKaJiKka +BBICOKUHA OTITYCK; B) HOpMaJIU3AITHSI.

3. Aucynsdun monubaeHa cCoXpaHseT cMa3bIBaIoIIee JICHCTBHE 10 TEMIIEpaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3amanme Ne 5

1. BBICOKYIO H3HOCOCTOWKOCTB JIeTajeil MallliH 00eCIeurnBaeT:

a) IPUMEHEHHE )KUJKUX U TBEP/bIX CMA30K; 0) yaydllleHUEe; B) HOpMATH3aLHsL.
2. 'padut coxpaHsieT cMa3bIBaIOIIEE JCHCTBUE 10 TEMIEpaTyp:

a) 150°C;6) 450°C; B) 600°C.

3. Crans IX15 noasepratot 3akajike ¢ TEMIEPATYpPhl:

a)t> Acsz; 6) t> Acm; B) Ac1<t < Acm.

3aganue Ne 6

1. M3HOCocTOlKas CTallb:

a) CT5xq; 60) 110I'13JI; B) cTans10.

2.Ctpykrypa cranu HIX15, o6ecnieunBaromniasi BICOKYIO H3HOCOCTONKOCTb:
a) copOUT 3aKaiku; 0) TPOCTUT OTITYCKa; B) MAPTEHCUT OTITYCKa + KapOUIbI.
3. Hutpun 60pa coxpaHsieT cMa3blBarollee 1eiCTBUE 10 TeEMIepaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3ananue Ne 7

1. Crans 110T'13J1 mocinie TUThst UMEET CTPYKTYPY:

a) nepiaut; 6) peppuT; B) ayCTEHUT + KapOUIbI.

2. Tlocne TepmoobpadoTku aetanu u3 ctanu [IX15 qomxHb UMETh TBEPIOCTS:
a) HRC 60; 6) HRC 40; B) HRC 30.

3. MeramiodroporiacroBas JeHTa - 3TO:

a) cTanb; 0) TaTyHb; B) KOMIIO3UIIMOHHBII MaTepHal.

3aganue Ne 8

1. MetannodroporuiactoBasi JIEHTa COCTOUT:

a) J1aTyHb, GTOpOIUIACT; 0) OJIOBSIHKUCTAsl OpOH3a, PTOPOILIACT, AUCYIbPUA MOTUOICHA,
CTajbHas JICHTa; B) TUCYIbGuI MombaeHa, GTopoIIacT.

2. TBepnoi cMa3KoM SIBIISIETCA:

a) HUTpUJ TUTaHa; 0) HUTPUJ KPEMHUS; B) NUCYIb(UI MOTUOIEeHA.

3. Xumunueckuii coctas cranu 110I'13J1:

a) 1,1% C, 1,3% Mn; 6)11% C, 13% Mn; B) 1,1% C, 13% Mn;
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3aganue Ne 9

1. 3akanka cranu 110I'13J] obecnieunBaer:

a) pactBopeHue kapouaos; 0) momyuenue 100% maprencuta; B) noyuenue 100% deppura.
2. TBepaoil cMa3Kou ABISETCA:

a) HUTPUJ TUTaHA; 0) HUTPUJ KPEMHUS; B) HUTPUA Oopa.

3. B kauecTBe HM3HOCOCTOMKOTO MOKPBITUS UCTIOIB3YIOT:

a) HUTPUJ TUTaHA; 0) HUTPUI KPEMHUS; B) HUTPHU OOpa.

3amanue Ne 10

1. Cnioco6 HaHeceHUs HUTPHUa TUTaHa Ha pab0Uuyr0 TOBEPXHOCTh:
a) MEXaHUYECKU; 0) MOHHO-IIJIa3MEHHBIN; B) JIEKTPOXUMUUYECKHI.
2. TBepaoil cMa3Kou ABISETCA:

a) HUTPUJ TUTaHa; 0) HUTPHU KPEMHUS; B) TpaduT.

3. Ilocne 3akanku cranb 1100'13J1 umeet TBEpAOCTD:

a)HB 600;6) HB 200; B) HRC 60.

3amanue Ne 11

1. I3HOCOCTOMKOCTH 00ECIICUnBACT:

a) BBICOKAsI TNIACTUYHOCTH; 0) BBICOKAsI TBEP/IOCTh; B) HU3KAsl TBEPOCTb.
2. Xumuueckuit coctaB cranu IX 15:

a) 1%C, 1,5%Cr; 6) 1%C, 15%Cer; B) 0,1%C, 15% Cr.

3. I'padur AI'-1500 paGoTOCIIOCOOEH MPU CKOPOCTIX CKOJIBKEHUS:

a) o 25m/cek; 0) mo 100 m/cek; B) mo 50 m/cex.

3ananue Ne 12
1. I3HOCOCTOMKOCTh 0OECIIeUrBaeT:
a) BBICOKMI KOA((UIIMEHT TpeHHsI; 0) BEICOKas yaapHasi BI3KOCTh; B) HU3KHH KOXPPHUIIHEHT

TpPEeHHUSL.

2. byksa «11» B mapkupoBke ctanu [I1X15 yka3biBaert:
a) IIJIAKOBBIH NepernJas; 0) apUKONOILNITHUKOBAs CTajlb; B) CTaJb JUIsl U3TOTOBJICHUS

[IApHUPOB.

15:

3. Z[I/ICYHB(l)I/II[ MOJ'II/I6IICH3. COXPAHACT CMA3bIBAIOIIICE ﬂeﬁCTBHe A0 TEMIICpaTyp:
a) 1509C; 6) 450°C; B) 600°C.

3ananue Ne 13

1. 3HOCOCTOMKOCTE OOECcIeunBaeT:

a) BBICOKas TBEPJOCTh;0) BHICOKAS IUIACTUYHOCTD; B) BBICOKUN KOA(PPUIIUEHT TPEHMUS.
2. Cranp IIX15 B UCXOAHOM COCTOSIHUM UMEET CTPYKTYPY:

a) pepput+ nepnut; 6) pepput; B) nepauT+kapOUIbI.

3. Cranp HIX15 B UCXOZHOM COCTOSIHUM UMEET CTPYKTYPY:

a) pepput+ nepnut; 6) hepput; B) nepAUT+KapOUIbI.

3ananue Ne 14
1.Bun Tepmuueckoit 00paboTku, 00€CIeYnBaIONINI BICOKYIO H3HOCOCTOWKOCTE cTanu 111X

a) 3aKayka + HU3KUU OTITYCK; 0) 3aKayika +BBICOKUN OTITYCK; B) HOPMAaJIU3AIIHsL.
2. Crans HIX15 moasepraroT 3akajike C TEMIIEPATYyPHI:

a)t>Acz; 6) t> Acm; B) Ac1<t < Acm.

3. Hutpun 60opa coxpaHsieT cMa3blBaroliee 1eicTBUE 10 TeMIepaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3amanme Ne 15
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1. BBICOKYIO U3HOCOCTOMKOCTD JeTajieil MalllnH 00ecIeYnBaeT:

a) MPUMEHECHHE JKUJIKMX U TBEPJBIX CMA30K; 0) YIIyYIlICHHE; B) HOPMaTU3aIIHsl.
2. Ctpykrypa cranu HIX15, obecnieunBaroiasi BBICOKYIO H3HOCOCTOHKOCTB!

a) cCopOMT 3aKaJiK; O) TPOCTUT OTIYCKA; B) MAPTCHCHUT OTITYCKA + KapOUIbI.

3. MeramnodroporiactoBas JeHTa - 3TO:

a) cTajib; 0) JIaTyHb; B) KOMIIO3UITMOHHBIA MaTepUa

Samanue Ne 16

1. 3HOCOCTOlKas CTallb:

a) Ct5xq; 0) 110I'13JI; B) cTans10.

2. [Mocnie TepmooOpadoTku aeranu u3 cranu 11X 15 1omKHB UMETh TBEPIOCTD:

a) HRC 60; 6) HRC 40; 8) HRC 30.

3. MeramnodroporniactoBast JIeHTa COCTOUT:

a) J1aTyHb, pTopoIruiacT; 0) oJIOBIHKCTAs OpoH3a, (PTOPOILIACT, TUCYIbGUT MOJIUOIEHA,
CTalIbHAs JICHTA; B) AUCYIbPUI MOIMOACHA, (TOPOILIACT.

3ananue Ne 17

1. Cranp 110I'13JI nocne 1UThst UMEET CTPYKTYPY:

a) epyut; 0) heppur; B) ayCTEHUT + KapOUIBI.

2. TBepaoil cMa3Kou ABISETCA:

a) HUTPUJ TUTaHA; 0) HUTPHU] KPEMHUS; B) AUCYIb(UI MOINOICHA.
3. B kauecTBe H3HOCOCTOMKOTO MOKPBITUS UCTIOIB3YIOT:

a) HUTpUJ TUTaHa; 0) HUTPUJ KPEMHUS; B) HUTpUA Oopa.

3amanme Ne 18

1. Xumunueckuit coctas ctanu 110I'13J1:

a) 1,1% C, 1,3% Mn; 6)11% C, 13% Mn; B) 1,1% C, 13% Mn;

2. TBepnoit cMa3Koil sIBIISIETCA:

a) HUTPUJI TUTaHa; 0) HUTPUJ KPEMHUS; B) HUTPHU Oopa.

3. Cnoco® HaHeceHus! HUTpUIa TUTaHa Ha pab0UYyIO MOBEPXHOCTD:
a) MEXaHUYECKHI; 0) MOHHO-TUIA3MEHHBIH; B) JICKTPOXUMUYCCKUM.

3ananue Ne 19

1. 3akanka cranu 110I'13J1 o6ecnieunBaer:

a) pactBopeHHe kapouoB; 6) noxydenue 100% maptencura; B) noixydyenue 100% deppura.
2. TBepnoit cMa3Koil sIBIIsIETCSA:

a) HUTPUJ TUTaHa; 0) HUTPUJ KPEMHUS; B) rpauT.

3. Hudpst B MapkupoBke matepuana AI'-1500 yka3piBaroT:

a) mpeJies MPOYHOCTh; 0) 1aBlIeHUe IPECCOBAHMS; B) YAApHYIO BA3KOCTb.

3ananue Ne 20

1. ITocne 3akanku crans 110I'13J1 umeet TBEpAOCTS:

a)HB 600; 6) HB 200; B) HRC 60.

2. Haknen 3akanennoit ctanu 1100'13J1 oGecieunBaeT TBEPIOCTD:
a) HB 600; 6) HB 200; B) HRC 60.

3. I'padut AI'-1500 paGoTtocriocobeH mpu Harpy3Ke:

a) mo 10MIIa; 6) no 5SMlIla; B) mo 2Mlla.

3amanue Ne 21

1.M3HOCOCTOMKOCTL 00ECIIEYNBAET:

a) BBICOKAs MIIACTUYHOCTH; 0) BHICOKAs TBEPAOCTh; B) HU3Kask TBEPIOCTD.
2. Ilocne 3akanku ctans 110I'13JI mmeer TBEpaOCTS:

a)HB 600; 6) HB 200; 8) HRC 60.
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3. I'paput AI'-1500 paGoTocriocoOeH mpu HarpysKe:
a) no 10MlIIa; 6) no SMIla; B) no 2Mlla.

Samanue Ne 22
1. I3HOCOCTOMKOCTH OOECIIeUnBALT:
a) BBICOKHH KO3 (UIIMEHT TpeHUs; 0) BBICOKAs yJaapHas BA3KOCTh; B) HU3KUM KO3 PUIIMEHT

TPEHUS.

2. TBepnoil cMa3KoM SIBJISETCS:

a) HUTPUJ TUTaHA; 0) HUTPUI KPEMHUS; B) HUTPU OOpa.

3.MeramnodToporiactoBas J€HTa COCTOUT:

a) naTyHb, GTOpOIUIacT; 0) OJMOBSIHUCTASE OpPOH3a, GTOPOILIACT, TUCYIBGU MOTHOIEHA,

cTajbHas JICHTA; B) TUCYIbduI MomubieHa, (TOPOILIacT.

15:

3amanue Ne 23

1. 3HOCOCTOMKOCTH 00ECTIEUNBAET:

a) BBICOKAsl TBEPJIOCTD; 0) BBICOKAS TUIACTUYHOCTH; B) BRICOKUN KOA(DPHUITUEHT TPESHHUS.
2.3akanka cranu 110I'13JI obecnieunBaert:

a) pactBopeHue kapouaos; 6) nomyuenue 100% maprencurta; B) nonydenue 100% deppura.
3. MeramnodroporiactoBas JeHTa - 3TO:

a) cTanb; 0) TaTyHb; B) KOMIIO3UIIMOHHBIN MaTepHal.

3ananue Ne 24
1.Bug repmuueckoii 00paboTKu, 00€CTIeUnBaIOIINI BEICOKYIO H3HOCOCTOUKOCTH cTtanu LIIX

a) 3aKaJika + HU3KUH OTITYCK; 0) 3aKajika +BBICOKUM OTITYCK; B) HOpMAaJIU3AIHsI.
2. Xumunuecku coctas ctaim 110I'13J1:

a) 1,1% C, 1,3% Mn; 6)11% C, 13% Mn; B) 1,1% C, 13% Mn;

3. Hutpun 60opa coxpaHsieT cMa3biBarolee AeicTBUE 10 TeMIEepaTyp:

a) 1500°C; 6) 4500°C; B) 6000°C.

3ananue Ne 25

1. BbICOKY!0 U3HOCOCTOMKOCTD JieTajel MallluH 00ecreurnBaeT:

a) MPUMEHEHHE KUJKUX U TBEPJBIX CMa30K; 0) yIydllIeHHEe; B) HOpMaIu3ausl.
2. Cranp IIX15 B UCXOAHOM COCTOSIHUM UMEET CTPYKTYPY:

a) pepput+ nepnut; 6) hepput; B) nepauT+KapOUIbI.

3. I'padut AI'-1500 paGoTocriocoOeH MpHu CKOPOCTAX CKOIBKEHHS:

a) o 25M/cex; 6) mo 100 m/cex; B) 1o 50 m/cek.

3ananue Ne 26

1. 3HOCOCTOlKAas CTallb:

a) Ct5xm; 6) 110I'13JI; B) ctans10

2.byksa «I1I» B mapkupoBke cranmu [IIX15 yka3biBaer:

a) MIJJAKOBBIN TIeperuiaB; 0) MapUKOMOAIIUITHUKOBAS CTaNIb; B) CTAJb JUIsl H3TOTOBIICHHUS

HIapHHUPOB.

3. I'padut AI'-1500 paGoTtocniocobeH mpu Harpy3Ke:
a) mo 10MIIa; 6) no 5SMlIla; B) mo 2MlI1a.

3ananue Ne 27
1. Crans 110T'13J1 mociie TUThs UMEET CTPYKTYPY:
a) nepaut; 0) peppuT; B) ayCTEHUT + KapOUIbI.
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2.Crpykrypa cramu LIIIX15, obecnieunBaromias BHICOKYIO0 H3HOCOCTOMKOCTb:
a) cCOpOHT 3aKaJKK; O0) TPOCTUT OTIYCKA; B) MAPTCHCHUT OTITyCKa + KapOUIbI.
3. I'padpur coxpansier cma3zpiBaroliee AeiCTBUE 10 TEMIEpaTyp:

a) 1500C; 6) 4500C; B) 6000C.

3ananue Ne 28

1. ITocne 3akanku cranb 110I'13J1 umeet TBEpAOCTD:

a)HB 600;6) HB 200; B) HRC 60.

2. TBepnoil cMa3KoM SIBJISETCS:

a) HUTPUJ TUTaHA; 0) HUTPU KPEMHUS; B) HUTPUA OOpa.

3.MeramnodToporiactoBas J€HTa COCTOUT:

a) naTyHb, GTOpOIUIacT; 0) OJMOBSIHUCTASE OpPOH3a, GTOPOILIACT, TUCYIBGU MOTHOIEHA,
CTajbHAas JICHTA; B) TUCYIb(GUI MoOIeHa, GTOPOILIACT.

3amanue Ne 29

1.3akanka cranu 110I'13JI obecrieunBaert:

a) pactBopeHue kapouaos; 6) nomyuenue 100% maprencurta; B) nonydenue 100% deppura.
2.TBepnoii cMa3Kol SBISETCS:

a) HUTPHJ TUTaHa; 0) HUTPHUJ KPEMHUS; B) NUCYIb(UI MOTUOICHA.

3. MeramnodropomiactoBas JIEHTa - 3TO:

a) cTanb; 0) TaTyHb; B) KOMIIO3UIIMOHHBII MaTepuall.

3aganue Ne 30

1. Xummnueckuit coctas ctanu 1101 13J1:

a) 1,1% C, 1,3% Mn; 6)11% C, 13% Mn; B) 1,1% C, 13% Mn;

2. ITocite TepmMooOpadoTky aeranu u3 cranu 11X 15 1o/mKHB UMETh TBEPIOCTD:
a) HRC 60; 6) HRC 40; B) HRC 30.

3. Hutpun 60pa coxpaHsieT cMa3bIBalollee JeCTBUE 10 TEMIIepaTyp:

a) 1500C; 6) 4500C; B) 6000C.

Tema: «LlBeTHBIC CIVIABBD)

3ananue Ne 1

1. Kakoe 3nauenue 6B umeer gropamomuH /{16 nocne 3akajiku u crapeHus?

a) 6B ~ 1000 MTIla; 6) oB ~ 450 MIIa; B) 6B ~ 1500 MIIa

2. MoXHO J11 IO CTPYKType ByX(a3Hol naTyHu (o +3) CyaAuTh 0 coepKaHUU B HEH
muHKa’?

a) HeJb3s; 0) MOXKHO MHOT/Ia; B) MOKHO BCeraa

3. Kakyto popmy uMeroT nepBUUHBIE 0L KPUCTAIUIBI KPEMHHUS B CUITyMUHE?

a) JICHIPUTHYIO; 0) UTOJILYATYIO; B) TPAaHEHYIO

3amanue Ne 2

1. Kakoit u3 criaBoB sBisieTcst 0 JHOGA3HON O-TaTyHBIO?

a) JI56; 6) bp.C-30; B) JI8SO

2. KakoBa MukpocTpykTypa cruiiymuHa AJI2 npu KoOMHAaTHOH TeMIiepaType rnocie
MoaudumpoBaHus?

a) o-¢aza + IBTEKTUKA; 0) a-haza; B) KpEMHUI U SBTEKTHUKA

3. C xakoH IebI0 BBOAAT MeAb B ciiiaB b&83?

a) 1Sl TPeI0TBPAICHUS JTMKBAITUHN TI0 XUMHUYECKOMY COCTaBY; 0) /I MPEAOTBPAIICHUS
JMKBAIIUU TIO YICTHHOMY BECY MIPH KPUCTAILTU3ALIMM; B) IS YAYUIICHUS TUTSHHBIX CBONUCTB

3amanue Ne 3

Kakue koMIoHEHTBI BXOAAT B COCTaB ciuiaBa JI68?
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a) MeJIb — 0JI0BO; 0) MeJIb — CBHHEII; B) MEIb — ITUHK

2. Kako#i pexxum TepM0o0OpabOTKH BOCCTAaHABIMBAET MJIACTUIHOCTD
XO0J0AHOAE(POPMUPOBAHHBIX JATyHEN?

a) OTXKUT PEKPUCTAIUTM3AINN; 0) 3aKaJIKa U CTAPCHHE; B) 3aKaJIKa M OTITYCK

3. Kakue criaBbl Ha3bIBalOTCA JypallOMUHAMU?

a) CIUIaB AIFOMUHUN — MeJIb — MarHuii; 0) CruiaB alFOMUHUN — KPEMHHI; B) CILJIaB
ATFOMUHUN — KEJNE30 — MapraHer|

3amanue Ne 4

1. Onpenenuth XuMU4ECKH cocTas ciiaBa JI68

a) muHK 68% + Mean 32%; 0) mear 68% + onoBo 32%; B) meanr 68% + muHk 32%

2. Kakue KOMIOHEHTBI BXOJIAT B cocTaB cruiaBa bp.0-107?

a) Mellb — IUHK; 0) MeJb — OJIOBO; B) ME/Ib — CBUHEII

3. VI3 npuBeACHHBIX HUXKE CIIJIABOB BBIOPATH MEIBXHOP

a) crutaB MH19; 6) crmmaB MHIL15-20; B) crima JIK80-3

3amanue Ne 5

1. Kakoit 0CHOBHO JIETHPYIOUIUI AJIEMEHT U B KAKOM KOJIMYECTBE BXOJUT B COCTAB
JTypaatoMHUHa?

a) kpemuuit — 13%; 6) meap — 4,5%; B) otoBo — 10 %

2. Kaxoii U3 npuBeCHHBIX HKE CINIABOB Hanbosiee Jerkuii?

a) JI80; 6) b83; B) /116

3. K kako#i cucteMe oTHOCUTCA criaB AMir?

a) aJIIOMUHUN — KPEMHUI; 0) aJJlOMUHUN — MarHuii; B) allOMUHUN — MapraHell

3anmanue Ne 6

1. Kakne koMIIOHEHTHI BXOJSIT B cOCcTaB ciuiaBa JI68, 1 kak OH Ha3bIBaeTCs?

a) Mellb — OJIOBO; OJIOBSIHHAsI OpOH3a; 0) MeJlb — IIMHK; JIaTyHb; B) ME/Ib — CBUHEII,
CBHHIIOBas OpoH3a

2. Kaxkoif U3 NpuBEACHHBIX HUXKE CIIAaBOB 00JIaacT aHTU(PUKIIMOHHBIMU CBOWCTBAMU?

a) J116; 6) bp.C-30; B) AJI-4

3. KakoBa MUKpPOCTpPYKTYpa X0JIOAHO-AEPOPMUPOBAHHON 0-JIATYHHU IOCIIE OTKUTa?

a) CBETJIbIC OCU JCHAPUTOB; 0) BBITSHYTHIE 3€PHA; B) 3€pHA C MIPABUIBHON OTrpaHKON

3aganue Ne 7

1. Kakue criyiaBbl Ha3bIBAIOTCS ypaIFOMUHAMUA?

a) caB Al — Cu — Mg; 6) crima Al — S; B) crmas Al — Fe — Mn

2. Kakyro popmy UMEIOT NEPBUYHBIE KPUCTAIIBI KPEMHUS 10 MOIU(ULIMPOBAHUS B
CUIIyMHUHE?

a) LIapOBUAHYI0; 0) UTOJBYATYIO; B) TPAaHEHYIO

3. 13 npuBeIeHHBIX HUXKE CIUIaBOB BHIOpATh Hanboee JIerkuii

a) [116; 6) JI80; B) b&3

3ananue Ne 8

1. VI3 npuBeACHHBIX HUXE CIUIaBOB BHIOpATh HanboJIee JIerKHuii

a) JI80; 6) b83; B) /116

2. Kakue KOMIIOHEHTHI BXOJAT B cocTaB criaBa bp.C-307?

a) Melb — CBUHEII; 0) MeIb — AJIFOMUHUI; B) MEIb — IIMHK

3. Kakoif u3 npuBeJeHHBIX HUXKE CILIABOB SABJISETCS TypATIOMUHOM?
a) AJI2; 6) /116; B) bpAXK-9-4

3amanue Ne 9
1. Kakue KkoMIOHEHTHI BXOJAT B cocTaB cruiaBa bp.OdD6-0,2?
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a) Mesib — 0J10B0 — (ocdop; 6) HUHK — 0110BO — (ocdop; B) aTIOMUHUN — OJIOBO —
hocop

2. Kakoif U3 npuBEACHHBIX HUXKE CIJIAaBOB 00JIaaeT aHTU(PUKIIMOHHBIMU CBOWCTBAMU ?

a) AJl4; 6) /116; B) bp.C-30

3. K kaxoii rpymnne crinaBoB oTHocutes cruias JIL[16K47?

a) neopMUpyEeMBbIM, TEPMUYECKU YIPOUHSAEMBIM; 0) JIUTCHHBIM; B) 1e(hOPMHUPYEMBIM,
TEPMHYECKU HEYIPOUHSIEMbIM

Samanue Ne 10

1. KakoBo cpenHee NpoLeHTHOE cojiepaHue MarHus B cruiase /(167

a) 1,5 %; 6) 4,3 %; B) 0,6 %

2. K kakoii rpynne crmiaBoB oTHocuTcs cias JIL[16K4?

a) neopMUpyEeMbIM, TEPMUYECKU YIPOUHSIEMBIM; 0) TUTCHHBIM; B) 1e(hOPMHUPYEMBIM,
TEPMHYECKU HEYNPOUHSIEMbIM

3. K xakoii cucreme otHocutes cria MH19?

a) MeJlb — HHKEJb; 0) MeJlb — HUKEIh — IUHK; B) MHK — HUKEIb

3ananue Ne 11

1. Kakas u3 npuBeIeHHBIX HIKE JIaTyHel 00J1a1aeT O0JbIIeH MIaCTUYHOCTRIO0?
a) JI90; 6) JI62; B) JI56

2. Kakue cTpyKkTypHBIE COCTaBIstoLMe uMeeT autas 6ponsza bpO10?

a) o-Kpucramia; 0) o + d; B) d-¢aza

3. [Tocne TepmoobpadoTku ciaB J[16 nmeet HaMOONBIIYIO MPOYHOCTD

a) mocye OTXKUTa; 0) TOCIIe 3aKajIKH; B) MOCIE 3aKaJIKU M CTapEHUS

3ananue Ne 12

1. KakoBa MUKpOCTpYKTYypa criiymuHa ¢ 13 % Si nmpu KOMHATHOM TeMIieparype mocie
MoupuIrpoBaHus?

a) a-(aza + BTEeKTHKA; 0) 0-pa3a;B) KPEMHHUI U IBTCKTHKA

2. Kakoe 3HaueHnue 6B umeeT nypantomut J[16 nmocie 3akanku u ctapeHus?

a) oB ~ 1000 MIIa; 6) oB ~ 450 MIIa; B) 6B ~ 1500 MIla

3. U3 mepeuncieHHbIX HUXKE CIUTAaBOB BBIOpATh HEH3MILOEP

a) crutaB MH19; 6) ciimaB MHI[15-20; B) crimas JII[16K4

3ananue Ne 13

1. K xakoii cuctreme oTHOCHTCS cruiaB AMir?

a) aJJIOMUHUN — KPeMHHUIA; 0) aTIOMUHUN — MarHuii; B) allOMUHUN — MapraHell

2. Kakue cTpykTypHbI€ cocTapistonue umeer cruias J190?

a) 0-J1aTyHb; 0) o-aTyHb + B'-1aTyHb; B) B'-n1aTyHb

3. Kakoit pexxum TepMooOpabOTKH BOCCTAaHABIMBAET TIIACTHYHOCTD
X0JI0HOAE(POPMUPOBAHHBIX JaTyHEN?

a) 3aKajika M OTIYCK; 0) 3aKajKa U CTapeHHE; B) OT’KUT PEKPUCTAIIM3ALUH +

3ananue Ne 14

1. Kakoe BnusiHHE Ha CBOMCTBA CHIIYyMHHOB OKa3bIBaeT MOIU(UIIPOBaHUE?

a) MOBBILIAET MPOYHOCTD; 0) MOBBIIIAET KOPPO3UOHHYIO CTOMKOCTh; B) HE BIUSET
2. Kakue KOMIOHEHTBI BXOJAT B cocTas cruiaBa b83?

a) 0JIOBO — CypbMa — Me/Ib; 0) aIFOMUHHUI — KpPEMHUH; B) MeJlb — CBUHEI]

3. Kakas u3 npuBeIeHHBIX HUXKe JaTyHel o0siafgaeT O0bIIel MI1acTHYHOCTRIO?
a) JI83; 06) JI62; B) JIS6

3amganue Ne 15
1. Kakue criyiaBbl Ha3bIBAIOTCS JTATYHSMHU?



55

a) CIUTaBBI MEAM C IIMHKOM; 0) CIUIaBBI MEJIU C OJIOBOM; B) CIIABBI MEJIU CO CBUHIIOM

2. Kakye KOMOOHEHTEI BXOIAT B cocTaB crjiaBa AJI2?

a) MeJib — OJIOBO; 0) aTFOMHUHHUN — KPEMHHUIL; B) aIIOMUHUIA — MeJlb

3. K kakum naTyHsiM oTHOCUTCA cruiaB JI8S?

a) 0-JIaTyHb; 0) 0-IATyHb + B-IaTyHb; B) B-TaTyHb

Samanue Ne 16

1. Kakue criyaBbl Ha3bIBalOTCA JaTyHSIMU?

a) CIUIaBbl MEAM C IMHKOM; 0) CIUIaBbl ME/IU C OJIOBOM; B) CIUIaBbl MEIU CO CBHUHIIOM

2. KakuM pexnumoM 00paboTKH MOKHO YCTPAHHUTh JACHAPUTHYIO JIMKBALUIO B OJHO(DA3HOM
O-JIATYHU?

a) 3aKaJIKOM U cTapeHrneM; 0) roMOTeHU3AIMOHHBIM OT)KUTOM; B) PEKPUCTAILIM3AIIMOHHBIM
OTXKUTOM

3. Ilocne kakoit TepmooOpadboTku criaBoB J116 nmeetr HauOOIBIIYIO TIPOYHOCTH?

a) MocJje OTXKUTa; 0) MOCJe 3aKaJIKK U CTAPCHHUS; B) ITOCIIE 3aKAJIKH

Samanue Ne 17

1. Kakue nmepBUYHBIC KPUCTAIUTBI BBIICISIFOTCS TIPU KPUCTALIH3AINH JIO3BTCKTHIECKOTO
CHITyMHHA TTOCJIe MOAU(DHUIIUPOBAHUS?

a) 0-pacTBopa; 0) IBTEKTHKH; B) KPEMHUI

2. Kakoit OCHOBHOI JICTUPYIOIIU# SJIEMEHT U B KAKOM KOJIMUYECTBE BXOJIUT B COCTAB
TypaatoMuHa?

a) onoBo — 10 %; 6) kpemuuii — 13 %; B) menp — 4,5 %

3. C KaKoi 1eJb0 BBOAST MeJlb B 0a00UT?

a) JUIs yTy4IIeHHsI TUTEHHBIX CBOMCTB; 0) JUIs IPEAOTBPAIICHHUS JIMKBAIIUU 110 YACITLHOMY
BECY MPHU KPUCTAJUTH3AINH, B) IS IPESIOTBPALICHUS JINKBAIMH 10 XUMUYIECKOMY COCTaBY

3ananue Ne 18

1. Kakue cTpyKTypHbIE COCTaBIISIFOIIME UMeeT iuTast Oponza bpO10?

a) o — Kpucramuia; 0) o kpuctayia + O ¢asa; B) 6 dasza

2. KaKuM PeXUMOM TepMOOOPaOOTKHU MOKHO YCTPAHUTh JCHIPUTHYIO JTUKBALIUIO B
onHo(dazHoM a-maTyHu?

a) 3aKaJKOH U cTapeHueM; 0) TOMOTeHU3alMOHHBIM OT)KUTOM; B) PEKPUCTAIITN3AIMOHHBIM
OTXKHUTOM

3. Kakoif u3 cruiaBoB siBiisieTcst 0AHO(Ga3HON (-TaTyHbIO?

a) JI56; 6) bp.C-30; B) JI80

3ananue Ne 19

1. Kakoii xummnaeckuii coctas ciasa bp.O®d 6,5-0,4?

a) 6,5 % Sn + 0,4 % P + ocramsnoe Cu; 6) 6,5 % Cu + 0,4 % P + ocraneroe Sn; B) 6,5 % Zn
+ 9375 % Cu

2. Kakoii pexxum TepM0o0OpabOTKH BOCCTAHABIMBAET IJIACTUYHOCTD
X0J0IHOIe(DOPMHUPOBAHHBIX JTATyHEH?

a) 3aKaJika M OTITYCK; 0) 3aKaJIka ¥ CTApPEHUE; B) OTKUT PEKPUCTATITU3AIINN

3. K xakoii rpynre craBoB oTHocutes ciiaB bp.b2?

a) 6a60uThI; 0) OPOH3BI; B) MENLXUOPHI

3ananue Ne 20

1. KakoBa MukpocTpykTypa cuiymMmuna 13 % Si nmpu KOMHaTHO# TemrepaType 10
Mo upuIpoBaHUs?

a) IBTEKTHKA; 0) KPEMHMI U BTEKTHKA; B) 0L TB. PACTBOP U IBTEKTHKA

2. KakoBo cpesiHee MpoIeHTHOE cojiepkaHue MarHus B cruiase J[16?

a) 1,5%; 0) 4,3%; B) 0,6%
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3. K xakoii cucreme otHOocuTCs cruiaB b83?
a) 0JIOBO — Me€JIb — CYpbMa; 0) CBUHEI] — OJIOBO — Me€/Ib; B) CBHHEI] — OJIOBO — CyphMa

Tema: «Hyrynni»

3ananue Ne 1

1. Kakue uyyryHsl Ha3pIBaloT OenbpIMu?

a) B kotopbix Cobmr. = Ccs3. + CcBo0.; 6) B koTopsix Cobmr. = CcBs3.;B) B KoTopbix Coor.
= CcBo0.

2. Kakyro KpUCTaJUTMYECKYIO PELIETKY UMeeT rpadur?

a) KyOM4ecKyr 00bEMHOIIEHTPUPOBAHHYIO; 0) KYOHYECKYIO T'PaHEIICHTPUPOBAHHYIO; B)
reKCaroHaIbHYIO

3. Kakyto CTpyKTYpy METaUIMYECKOM OCHOBBI UMEET CEPBIM UYT'yH, €CIIU

CcBsas. = 0,8 %?

a) ¢peppuTHYIO; 0) MEPIUTHYIO; B) (heppUTO-TIEPIUTHYIO

3amanue Ne 2

1. Yro npexncrasisier coboi enedypur?

a) xummuueckoe coequnenue Fe u C; 6) mexanuueckyro cmech A u LI; B) MexaHu4yecKyro
cmech O u [

2. Kakas ¢opma rpauta xapakTepHa JJs CepbIX YyT'yHOB?

a) XJIONbeBU/IHAs; 0) IUIaCTUHYATAS; B) IIAPOBUIHAS

3. Kak nony4arotr KOBKU 4yryH?

a) OTXKUTOM CEpOTro YyryHa; 0) OTKUroM 0enoro uyryHna?; B) MOAU(UIIMPOBAHUEM

3ananue Ne 3

1. B uéM CcyIHOCTb 3BTEKTHUECKOTO IIPEeBpaleHus ?

a) [A0,8] — I1 [@0,03 + 116,67]; 6) [x.p.4,3] — JI [A2,14 + 116,67]; B) [).p.2,14] — JI
[A0,8 + 116,67]

2. Kakue uyryHbl Ha3bIBaIOT rpadUTH3UPOBAHHBIME?

a) B koTopbix Cobmi. = CcBs3.; 0) B koTopbix Coori. = Ces3. + CcB006.;B) B KOTOpbiX CcBs3.
= CcB00.

3. Kakyro CTpyKTypy UMEET NTOJIOBUHYATHIN YyTyH?

a) [T+ 111l + JI*; 6) [T+ I'p; B) [1 + I'p + JI*

3ananue Ne 4

1. Kakue ¢pu3uko-MexaHu4ecKkrue CBOMCTBa UMEET Je1e0ypuT?

a) HB = 1000 MlIlIa; 6 = 10%; 6) HB = 4000 MIla; 6 = 0%; B) HB = 4000 MIIa; 6 = 10%
2. Yem 3aBepIiiaercs epBUYHAs KpUCTAIUIM3ALNS O€IIbIX YyTyHOB?

a) 9BTEKTUYECKUM IpeBpalieHneM; 0) 3BTEKTOUIHBIM IpeBpalleHueM; B) BoiaenaeHuem LI
3. CKOJIBKO CBSI3aHHOTO YIJIEPOJa B CEPOM UYT'YHE CO CTpyKTypoi @ + I'p?

a) <0,03%; 0) 0,6%; B) 0,8%

3ananue Ne 5

1. Kakyro cTpykTypy UMeeT je1e0ypuT NpeBpaIleHHbIH?

a) A+ 1L 0) IT+1L; B) [T+ @

2. Kakue cBOHCTBa YyryHOB ONpeAestoTcs popMoii rpadUTOBBIX BKIIOUEHUH?

a) oB, 0; 6) HB, 6; B) HB, KCU

3. IIpu xakoil TeMiiepatype NpOBOAST OT>KUT JJIS TIOJTYyYEHHS IIEPIIUTHOIO KOBKOTO UyryHa?
a) 750°C; 6) 850°C; B) 950°C

3aganue Ne 6
1. Kakoii (ha3oBblit cocTaB uMeeT neae0ypuT MpeBpaIIeHHbIH?
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a)®+I;0) A+I;B) A+ D
2. Kakas ¢opma rpadura xapakTepHa Jjisi KOBKHX YyT'yHOB?
a) mapoBUAHAs; 0) MIIACTUHYATAS; B) XJIObEBHTHAS

3. CKOJIBKO CBSI3aHHOT'O YIJIEPO/1a B MOJOBUHYATHIX YyryHaX?
a) Ces3. = 0,8%; 6) Ceps3. < 0,8%; B) Cesz. > 0,8%

3ananue Ne 7

1. Y3 xakoii ¢a3bl BeIICTIACTCS IEMEHTUT ITEPBUYHBIN?

a) U3 aycTeHuTa; 0) U3 GeppuTa; B) U3 KUJAKOTO PacTBOpa

2. Kak ycTpaHsIoT HexenaTelbHbIA 0TOe?

a) packucieHueM; 0) rpapUTU3NPYIOIIUM OTKUTOM; B) YCTPAHUTH HEIIb3S
3. Yro o603HavaroT udpsl B Mapke KoBkoro yyryna KY-37-127

a) 3,7 % C, 1,2 % Si; 6) oB = 370 MIla, 6 = 12 %; 8) HB 370, 8 = 12 %

3ananue Ne 8

1. Kakue ¢a3pl HaX0A4TCsl B pABHOBECHH ITPU IBTEKTHUECKOM IIPEBpAILICHUN?

a) k.p. u A; 0) x.p., Aull;B) D, Aul]

2. Kakas ¢opma rpaura XxapakTepHa JJsl BBICOKOIPOUHBIX YyT'YHOB?

a) XJIONbeBU/IHAs; 0) IUIaCTUHYATAS; B) IIAPOBUIHAS

3. Kakyto cTpyKTypy UMeeT KOBKUM UyT'yH, €CJIM OTKUT IPOU3BOJAAT B OJJHY CTaANI0?
a)[T+Ip;60) [T+ D +TIp;B)D+1Ip

3ananue Ne 9

1. Kaxoii (hazoBslii cocTaB umeet 6enblii uyryH mnpu t = 400°C?

a)A+®d;0)D+1I;B) A+1I

2. Kakyro CTpyKTypy MeTaJULIMYECKOH OCHOBBI MIMEET BBICOKOIIPOUHBIN 4yryH, eciu CceBs3. =

a) epputHyto; 6) NEPIUTHYIO; B) (heppUTO-TIEPAUTHYIO
3. YTo crmocoOCTBYET MOJIYICHUIO TPaQUTH3UPOBAHHOTO YyryHA?
a) moBbIieHHoe conepxkanue C, Si ;0) moBbImeHHOE cojiepxkanne MnN; B) MOHWKEHHOE

conepxanue C, Si

3ananue Ne 10

1. CkoibKO yriepoja COASPKUT IBTEKTUUECKUN OeNbIid YyryH?

a) 0,8%; 0) 2,14%; B) 4,3%

2. Ctpykrypa ceporo uyryHa @ + I1 + I'p. CkonbKo CBSA3aHHOIO yriiepo/ia B METaIIINYECKON

ocHOBE?

a) <0,03%; 6) 0,03...0,8% ; B) 0,8%
3. Kakyto cTpyKTypy UMEET KOBKUH UyTYH, €CJIH OTXKHUT TPOU3BOIAT B IBE CTaAUU?
a) l1+1I'p; 6) © +Tp;B) II+JI+1Tp

3ananue Ne 11

1. 13 xakoii ¢assl Beigensercs L1117

a) u3 A; 0) u3 xk.p.; B) uz @

2. I1pu KakoM yCIIOBHM MTPOUCXOIUT 0Opa3zoBaHue rpadura B uyryHax?

a) MpY MEJIJICHHOM OXJIaXKIAEHHUH; O) Mpu OBICTPOM OXJIaXIECHUH; B) IIPU OBICTPOM HarpeBe
3. Yto o3HayaroT U@ pbl, BXOJAIINE B MAPKY CEPhIX UyT'YHOB?

a) CoZiepKaHue yriiepoaa; 0) TBEPAOCTh; B) MPEEN MPOYHOCTH

3ananue Ne 12

1. Yem 3aBepiuaeTcsi BTOpUYHAS KPUCTAIITU3ALMS OCIIbIX UyTyHOB?

a) 9BTEKTOUHBIM MpeBpalleHreM; 0) IBTeKTUYECKUM IpeBpalieHneM; B) Boiaenenuem {11
2. CKOJIBKO CBSI3aHHOTI'O YIJIEPOJA B CEPOM UyT'yHE €O CTpyKTypoi I1 + I'p?
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a) < 0,03%:6) 0,6%;8) 0,8%
3. Kak nony4yaroT KOBKUIA 4yTryH?
a) MoauUIIPOBaHNEM; 0) OT)KUTOM OEJIOT0 YyryHa; B) OT)KUTOM CEpPOro YyryHa

3ananue Ne 13

1. Kakyro cTpyKkTypy UMeeT Oelblii J0IBTeKTHYeCKuid uyyryH npu t = 20°C?

a) IT+ I111; 6) IT+ LI + JI*; B) JI* + LII

2. CKOJIBKO CBSI3aHHOT'O YIJIepo/ia B OJOBUHYATHIX UyTr'yHax?

a) Ces3. = 0,8%; 6) Ces3. < 0,8%; B) Cesz. > 0,8%

3. Yrto o3HayaroT HUQPHI, BXOASIINE B MApKy KOBKOTO UyryHa?

a) coJiep KaHMe yriepoaa u KpeMHUs; 0) TBEPIOCTh U OTHOCUTEIILHOE YIAJUHEHHUE; B) IIPEaeT
MPOYHOCTH ¥ OTHOCUTENIBHOE Y/UIMHEHHE

3amanue Ne 14

1. Kakyro cTpykTypy UMeeT Oelnblid 3a9BTEKTHUECKUI uyyryH npu t = 20°C?

a) [T+ LIIl; 6) IT + L1 + JI*; B) L + JI*

2. Ilpu xakux ycnoBusax oOpa3yercs HOJOBUHYATHIN YyryH?

a) pu U30bITKE TpaUTU3aTOPOB U YCKOPEHHOM OXJIAXKIACHHUU; 0) IPU HEJIOCTATKE
rpadUTH3aTOPOB M YCKOPEHHOM OXJIKICHUU; B) IIPHU HEJOCTATKE TPAPHUTH3aTOPOB U 3aMEIJICHHOM
OXJIQXKICHUU

3. Kakyro popmy nmeet rpaduT B BBICOKOIIPOYHOM UyTyHE?

a) MJIACTUHYATY10; 0) MIAPOBUIHYIO; B) XJIOMbEBUIHYIO

3ananue Ne 15

1. CxonbKo yriiepojia coaepKaT 4yryHbl?

a) ot 2,14 no 6,67%:; 6) ot 4,3 1o 6,67%; B) ot 2,14 10 4,3%

2. Kakoii a3oBblii coctaB umeet Oenbiit uyryH mpu t = 800°C?

a)P+1I6)A+I;B)A+ O

3. B cepom uyryne conepxutcs 0,5% Ccpa3. Kakyto oH uMeeT CTpyKTypy MeTaJllIN4eCKON
OCHOBBI?

a) [T+ LIl; 6) IT + ®; B) I1

3ananue Ne 16

1. Kak u3mensieTcs cozepkanue yriaepoja B )KUAKOM (a3e mpu NepBUUHON KpUCTAITU3ANN
JIOPBTEKTUYECKOTO 0eIoro uyryHa?

a) yMeHbIIaeTcs; 0) yBEIIMUYUBACTCS; B) HE U3MEHSETCS

2. Kakas ¢popma rpaduta ciocoOCTBYET MOJYUEHHIO BHICOKOW MMPOYHOCTU YyTyHa?

a) macTuHYaTas; 0) XJIONbEeBHUIHAS; B) IIAPOBHIHAS

3. Kakyto cTpykTypy uMeeT 0TOeIeHHBIN YyTyH?

a) paBHOMEPHYIO 110 CEUCHUIO OTJIMBKH; 0) Ha MOBEPXHOCTH — CTPYKTYpPY O€Noro uyyryHa, B
CepAIEBUHE — CTPYKTYPY CEpOro YyryHa; B) Ha MOBEPXHOCTH — CTPYKTYPY CEPOTr0O UyTryHa, B
CepAleBUHE — CTPYKTYypy Oesoro 4yyryHa

3ampanue Ne 17

1. IIpu kakoit Temneparype oopasyercs enedyput?

a) 727°C; 6) 911°C; B) 1147°C

2. Kakyto cTpykTypy umeeT Oesblif J0BTEKTUYECKUH 4yryH npu 750°C?
a) A + Il + JI; 6) IT + IIH + JI*; B) JI + 1|

3. Kakne xuMuueckne 2JeMEHTHI CIIOCOOCTBYIOT 00pazoBanuio rpadura?
a) S; 06) Mn; B) C, Si

Tema: « KoMno3uunoHHbIe MaTEPUAIBD)
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3amganue Nel

1. Inametp Hanonuutenss KM He npeBsiiaet

a) 10 mxm; 6) 100MkM; B) IMM

2. Kakumu cienuanbHBIMH CBOMCTBaMU 00J1aat0T qucnepcHoynpouyneHHbie KM Ha
METAJIIINYECKON OCHOBE?

a) M3HOCOCTOMKOCTBIO; 0) BBICOKOH ITPOYHOCTBIO; B) KAPOIPOUHOCTHIO

3. VI3 TBepABIX CIIJIAaBOB M3TOTABIMBAIOT

a) eTaau aHTU(QPUKIIMOHHOTO Ha3HAUYCHHMS; 0) neTann (PpUKIIMOHHOTO Ha3HAYCHUS; B)
METauI000pabaThIBAIOIINI HHCTPYMEHT

3ananue Ne2

1. Kakue BemecTBa 0OBIYHO UCIIOJIB3YIOT B KauecTBe MaTpuiibl KM?

a) MPOYHBIC; 0) IMIIACTUYHBIC; B) )KECTKHE

2. PaGouas TemnepaTypa CUTAJUIOB JOCTUTAET

a) 800°C; 6) 1000°C; B)1200°C

3. [Ipu kakoit ayuHe AUcKpeTHOTO BosiokHa KM Ha ero ocHOBE MMEET MPOYHOCTh, OIM3KYIO
K npoyHoctd KM ¢ HenpepbIBHBIM BOJIOKHOM?

a) li=lkp; 6) li>2lkp; B) li>5lkp

3aganue Ne3

1. Kakue BemecTBa UCHOIB3YIOT B KAYECTBE HATTOIHUTES ?

a) MpOYHbIC; 0) TIIACTUYHBIC; B) BA3KHE

2. Kakyro Matpuily UMEIOT CUTAJLIIbI?

a) METAJTNYECKYI0; 0) CTEKIIIHHYIO; B) YIJIEPOIHYIO

3. Uto Takoe lkp?

a) MUHUMaJbHas JIMHA TUCKPETHOTO BOJIOKHA, IIPU KOTOPOW MaKCUMajlbHOE 3HAYEHHE €ro
HAINpsDKCHUST PAaBHO HANIPSHKEHUIO B HETPEPHIBHOM BOJIOKHE; O )MakCHMasbHAs JJIMHA TUCKPETHOTO
BOJIOKHA, IPU KOTOPOM MaKCUMaJIbHOE 3HAUYECHUE €T0 HAIPSHKEHUs PAaBHO HAIPSHKEHUIO B
HETPEPHIBHOM BOJIOKHE; B) JUIMHA TMUCKPETHOTO BOJIOKHA, TPU KOTOPOI MaKCUMaJIbHOE 3HAYCHUE
€ro HamnpsHKEHUS PaBHO HAMPSHKEHHUIO B HEMPEPHIBHOM BOJIOKHE

3ananue No4

1. Yro sBisiercsa HecyuM 35eMeHToM B KM ¢ 3epHUCTBIM HamoJIHUTEIEM?

a) MaTpuIla; 0) HAIlOJIHUTENb; B) MaTPUIIA U HATIOTHUTEIb

2. Kakumu cienuaibHBIMA CBOMCTBAMU 00J1aal0T CUTAIUIBI?

a) MarHUTHBIMU; 0) TEPMOCTOHKOCTHIO; B) TETLNIOCTONKOCTHIO

3. Yrto 00ycioBieHa BbICOKasi IPOYHOCTh HUTEBUIHBIX KPUCTAILIIOB?

a) BBICOKOM TJIOTHOCTHIO J1e(heKTOB; 0) Majol IIOTHOCTHIO Ie()EeKTOB; B) MAIIbIM Pa3MepoM
3epHa

3ananue Ne5

1. Kak BnusieT Ha CBOMCTBA 36pHUCTOIO HAIIOJHUTEIS €r0 U3MEIbUYEeHNE?

a) YBEJIMYMBAET IPOYHOCTH;0) YMEHBIIAET IPOYHOCTD; B) HE BIMSIET

2. Kakoil MakCUMaJIbHBIN IIEpemnaj TEMIIEPATyp BbIIEP/KUBAIOT CUTAILIBI?

a) 1o 500°C; 6) no 1000°C; B) mo 1500°C

3. OcHoBHoli HepocTaTOKk KM ¢ 01HO- ¥ IByMEPHBIM aIMUPOBAHUEM

a) BBICOKAsI XPYMKOCTh; 0) HU3Kasl yAeIbHAs IPOYHOCTH; B) HU3KAsT MEKCIIOEBAst POYHOCTh

3ananue Neb
1. Kakoe o6beMHOE coziep kaHne 3epHUCTOTO HATIOJTHUTENS B TOPOIIKOBEIX KM?
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a) He meHee 25%; 0) He menee 50%; B) He meHee 75%
2. CrutaBel Tuna CAIl ynpodHeHbI YacTHUIIAMU

a) MgO; 0) SiO»; B)AI203

3. Kakoil auaMeTp UMEOT HUTEBUIHbIE KPUCTAILIbI?
a) 1o 5 MxM; 6) 10 10 MKkM; B) 10 5 MKM

3ananue Ne7

1. JIns kakux KM ucrons3yercs xapakTepuctuka lkp?

a) TUCTICPCHOYIIPOYHEHHBIX; 0) BOJIOKHUCTBIX C HEMPEPHIBHBIM HATIOJTHUTEIIEM; B)
BOJIOKHUCTBIX C IMCKPETHBIM HANIOJHUTEIEM

2. JlucriepcHOYIPOYHEHHBIE CIIJIaBbl HA OCHOBE HUKEJISI COJEPIKAT YACTHUIIbI

a) MoOs; 6) Al203; B) ThO2

3. Kakoe oTHOLIEHUE JJIMHBI K JUAMETPY XapaKTEPHO JIsl HITEBUIHBIX KPUCTATIOB?

a) 10; 6) 100; B) 1000

3amanue Ne§

1. Kakoe 00beMHOE coziep KkaHue 36pHUCTOIO HAIIOJHUTENS B JUCIIEPCHOYIIPOYHEHHBIX
KM?

a) 1...15%; 6)10...20%; B) 601ee 20%

2. Kakyro pabouyro TeMIiepatypy UMEIOT TUCIIEPCHOYITPOYHEHHBIE CILIaBbl HA OCHOBE
HUKEJS?

a) 600°C; 6) 1000°C; B) 1400°C

3. Kakue BojoKHa UMEIOT HauOOJIbIIYI0 IPOYHOCTh?

a) OopHbI€e; 0) yriuepoaHble; B) HUITEBHUIHbIE KPUCTAIUIBI TYTOTIABKUX COEIMHEHUN

3aganue Ne9

1. Kakoro pa3zmepa yacTHIbl COAEPKATCS B IUCIIEPCHOYNIPOUHEHHBIX KM?
a) meHee 1 Mkm; 0) 6ostee 1 MxMm; B) 6ostee 10MKM

2. Kakyro pabouyro temmeparypy umeroT criaBbl Tuna CAII?

a) 200°C; 6) 300°C; B) 500°C

3. YaenpHas IpOYHOCTH paBHA

a) HB/y; 0) cs/y; B) os™*y

3ananue Nel0

1. K xakomy Busty KM OTHOCSTCSI HUKEIIEBBIE CIUIABBI, COAEPKALIUE IBYOKUCHh TOPUS NN
rapHus?

a) BOJIOKHHMCTBIM; 0) IOPOILIKOBBIM; B) TUCHIEPCHOYITPOYHEHHBIM

2. KakuMu crienmanbHbIMU CBOWCTBaMM 001aatoT criaBsl Thna CAIT?

a) TETUIOCTOMKOCTHIO; 0) )KapOMpPOYHOCTHIO; B) HU3HOCOCTOMKOCTHIO

3. Ilpu xakom criocoOe apMUpPOBaHMSL JOCTUTAaeTCs HanboJiee BBICOKAs MEXKCI0eBast
MPOYHOCTH?

a) IpyU OJTHOMEPHOM apMHUPOBaHUU; 0) MPH IBYMEPHOM apMHUPOBAHUY; B) IPH 0O BEMHOM
apMHUPOBaHUU

3ananue Nell

1. Kakne KM sBistitoTCst U30TPONHBIMU?

a) C 3epPHHUCTHIM HAITOJTHUTENEM; 0) C BOJIOKHUCTBHIM HAIOJTHUTENEM; B) CO CJIOUCTHIM
HaIOJIHUTEJIEM

2. Kakoe KoJa1m4ecTBO IBYOKHCH TOPHUSI UM radHUSL COJEPKUTCS B AUCIIEPCHOYIIPOYHEHHBIX
HUKEJIEBBIX CIUIaBax?

a) 2...3%; 0) 5...10%; B) >10%
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3. Kaxkoif yron Mexay oJJHOHAIPaBICHHBIMHU CJIOSIMUA BOJIOKOH 00ECIIEYMBAET H30TPOITHOCTh
cBoricte KM?
a) 42 rpanyca; 6) 72 rpanyca; B) 90 rpamycos

3ananue Nel2

1. Inametp Hanonnutenss KM He npesiiaet

a) 10 mxm; 6) 100MkM; B) 1 MM

2. U3 yero coctout CAII?

a) U3 aIIOMUHUEBON MATPUIIBL yIIPOYHEHHOW YaCTHIIAMU HUTPHUJIA ATFOMHUHUS; 0) U3
ATIOMUHUEBOM MaTPUILIBLYTPOYHEHHON YaCTULIAMU OKUCH aJTIOMUHUS; B) U3 CTEKJISTHHON MaTpPHUIIBL,
YIIPOYHEHHOU YaCTHIIAMH KPUCTAIUTHIECKIX BEIICCTB

3. Kakas yknazaka obecrieunBaeT MaKCHUMaIbHYIO pealli3aliio POYHOCTH BOJIOKHA B
cBorctBax KM?

a) oJHOMEpHasi; 0) IByMepHasi; B) 00beMHas

3amanue Nel3

1. K xakomy tunny KM otHOCATCS CHILIBI?

a) K MOPOIIKOBBIM; 0) K IUCIIEPCHOYNPOUYHEHHBIM; B) K BOJIOKHHCTBIM

2. Cnnassl Tuna CAII umerot matpuny

a) MarHueBylo; 0) allFOMMHHUEBYIO; B) CTCKIISTHHYIO

3. JInsa xakux KM cnpaBemmBo Beipaxkenne ok=P[caVu+oMm(1-VH)]

a) C HAIlOJIHUTEJIEM U3 HEMPEPhIBHBIX BOJIOKOH; 0) C HAIIOJHUTEIEM U3 AUCKPETHBIX
BOJIOKOH; B) C 3PHHUCTBHIM HAIIOJIHUTEIIEM

3amanue Nel4

1. Cnnassl Tuna CAII otHOCSTCA K KM

a) IUCTIEPCHOYNPOYHEHHBIM; 0) TOPOIIKOBLIM; B) BOJIOKHUCTHIM

2. Yem oTnMYaeTCs CUTAIIIBI OT CTEKON?

a) TBEPJIOCTHIO; 0) TEPMOCTONKOCTHIO; B) XUMHYECKOW CTOMKOCTBIO
3. KoaddunuenT peanuszanuu npoyHOCTH BOJIOKHA UMEET 3HAUCHUE
a) MeHee 1; 6) 6onee 1; B) paBHoe 1

3ananue Nel5

1. K xakomy Tty KM oTHOCSTCS TBEpBIE CIUIaBbI?

a) K MOPOLIKOBBIM; 0) K IMCIIEPCHOYNIPOUYHEHHBIM; B) K BOJIOKHUCTBIM

2. CrunaBel Tuna CAII nmerot maTpuny

a) METAITUYECKYIO; 0) KEPaMUYECKYIO; B) CTCKIISTHHYIO

3. Ilpu xakoM 0OBEMHOM CO/IEpP’KaHUH BOJIOKHA MPOYHOCTh KM HaunHaeT naaars?

a) >30%; 6) >50%; B) >70%

3ananue Nel6

1. Yro siBisieTcs cuinoBbIM 35ieMeHTOM B KM ¢ BOJIOKHHCTBIM HaIrloJHUTENEM?

a) MaTpulla; 0) HANOJIHUTEINb; B) MaTPULIA U HAIIOJHUTENb

2. Kaxoii HaroJIHUTENb UMEIOT CUTAILIIBI

a) BOJIOKHHCTBII; 0) 3epHUCTHIN; B) KOMOMHUPOBAHHBIN

3. Jna xakux Km xapakTepHa aHW30TpONUs CBOMCTB?

a) IMCIIEPCHOYIPOUYHEHHBIX; 0) BOJIOKHUCTBIX C OJTHOMEPHOH YKJIaJ KO BOJIOKOH; B)
BOJIOKHHUCTBIX C 0OBEMHOH YKJIaJAKOM

3ananue Nel7
1. Kakne KM ncnonb3yroT /Ui H3rOTOBICHHUS METAJUI000pabaThIBAIOIIEr0 MHCTPYMEHTA?
a) CAII; O) TBep/bie CIUIaBbl; B) IUCIIEPCHOYIIPOUYHEHHBIE HUKEIEBbIE CIIIaBbl
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2. Kakoe o6beMHOE cojiep)KaHue 3epHUCTOTO HAMIOJIHHUTENS B JUCIIEPCHOYIIPOYHEHHBIX
KM?

a) 1...15%; 6) 10...20%; B) 601ee 20%

3. Ilpu ucnonp3oBanuu kakux KM KOHCTPYKTOP MOJTy4aeT BO3MOXKHOCTh YCUIIMBATh
Marepuall IeTajau B HanboJiee Harpy)KeHHOM HalpaBJICHHH?

a) IMCIIEPCHOYIPOYHEHHBIX; 0) ¢ AUCKPETHHIMH BOJIOKHAMM; B) C HEPEPHIBHBIMU
BOJIOKHAMU

3ananue Nel8

1. Cnnasel Tuna CAII otHOCcATes kK KM

a) ¢ 3epHUCTHIM HAMOJIHUTENEM; 0) C BOJJOKHUCTHIM HAIOJTHUTEIIEM; B) C
KOMOMHHPOBAaHHBIM HANIOJHUTEJIEM

2. J1o Kakoro ypoBHs MOBBIIIAECT PAb0OUYIO TEMIIEPATYPY HUKEIIEBBIX CIIIIABOB
JTUCIIEPCUOHHOE YITPOYHEeHHEe?

a) 10 0,5 Trut. Matpuuer; 6) 1o 0,7 Trut. Matpuusr; B) 1o 0,9 T, maTpuist

3. YeM oOyciioBiieHa BBICOKAs POYHOCTh HUTEBUHBIX KPUCTAJIOB?

a) BBICOKas TUIOTHOCTH JIe(PeKTOB; 0) MaJIOH IMJIOTHOCTHIO AE(PEKTOB; B) MaJIbIM Pa3MEPOM
3epHa

3aganue Nel9

1. TBepabIe CIIaBbI UIMEIOT HATIOJHUTEIb

a) 3€PHUCTHIN; 0) BOJIOKHUCTBIN; B) CJIOMCTHIN

2. U3 yero cocrout cutami’?

a) U3 aJTIOMUHUEBON MaTPUIIbl, YITPOYHEHHON YaCTUILIAMU OKHCH aTIOMUHUS; 0) U3
CTCKJITHHOW MAaTpPHIIbI, YIIPOYHCHHON YaCTUIIAMH KPUCTAUTHICCKUX BEIIECTB; B) U3 MOJIMMEPHOM
MaTpUIIbI, YIPOUHEHHOH pyOJIeHBIM CTEKIOBOJIOKHOM

3. Kakne KM npuMeHSIOT U1 U3rOTOBJICHHSI BEIyIITUX BAJIOB TPAHCIIOPTHBIX YCTAaHOBOK?

a) MOPOIIKOBBIE; 0) BOJIOKHUCTHIE; B) JUCIIEPCHOYIIPOYHEHHbIE

3aganue Ne20

1. Kakoro pa3mepa 3epHa UCIIOJIB3YIOTCS B TOPOITKOBBIX KM?

a) meHee 1 Mkm; 0) Gonee 1 Mxm; B) Gonee 1 Mm

2. Kak nmony4aroT nucrepcHble 3epHa HalloJHUTENS pa3MepoM < 1 MKkm?

a) MEXaHMYECKUM H3MelbueHueM; 0) (pa3oBoil nepekpucTamin3anueii; B) pacibuleHUEM
pacraBa

3. Ot 4ero 3aBUCHUT BEIMUMHA KacaTeNbHBIX HanpsokeHni B KM ¢ BOJIOKHUCTBIM
HanoJHuTeneM?

a) OT IPOYHOCTH MATPHIIbI; 0) OT MPOYHOCTH BOJIOKHA; B) OT MPOYHOCTH CBSA3H MaTPUIBI C
HAIOJTHUTEIIEM

7.3.2 IlpomexyToUyHasi aTTecTanus

BOHpOCLI JJI TCKYIICTO KOHTPOJIA YCIICBAEMOCTH U HpOMC)KYTOqHOﬁ aTTeCTaluu 110 uToram
OCBOCHU TUCITUIIIINHBI.

1. DK3aMeHaAMOHHBbIE ONJIETHI

1. Hasnauenume: Hcnonb3yroTcs [UIsl NPOBEAEHUs IPOMEXKYTOYHOW aTTECTallud 10
quciumuinHe «MaTtepruanoBeeHue

2. B Ouuer BKIJIIOUEHO TPH 331aHUS:

3ananue 1. Bompoc it NpOBEPKH TEOPETUYECKUX 3HAHMI;



63

3ananue 2. 3agaya Juis IPOBEPKHU YMEHMSI IPUMEHATh TEOPETUUECKNE 3HAHUS;

3ananue 3. [IpoBepka HaBBIKOB. [[pakTHYECKOE BBIMOJHEHUE 3aIaHUS .

3. KoMIUIeKT 9K3aMeHAIMOHHBIX OMJIETOB BKJIFOYAeT 25 OUIIETOB.

4. PernameHT sKk3ameHa: - Bpemsi Ha MoJAroToBKY T€3MCOB OTBETOB - 10 40 MuH

- Cioco0® KOHTpOJIS: YCTHBIE OTBETHI.

5. lIIkana onieHUBaHUs:

"OTJMYHO'"- eclaM CTYyAEHT TIIy0OKO W MPOYHO OCBOMJI BECh MAaTepUall IMPOrPaMMbI
o0y4deHus, UCUEPIBIBAIOIIE, MTOCIEA0BATEIbHO, TPAMOTHO U JIOTUYECKU CTPOMHO €ro H3JaraeT, He
3aTPyAHSETCS C OTBETOM MpPU M3MEHEHUU 3a/laHusi, CBOOOJHO CIHpAaBISETCA C 3aJadyaMu U
MPAKTUYECKUMHU 3a/IaHUSIMU, IPABUIILHO 000CHOBBIBAET MPUHSATHIE PEIICHUS.

"Xopomo'" - eciu CTyJEHT TBEP/O 3HAET IPOrPaMMHBINA MaTepuall, IPaMOTHO U 10 CYILIECTBY
€ro Hu3Jiaraer, He JIOMYyCKAaeT CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, BiaJEeT
HEOOXOAUMBIMH YMEHUSIMU M HABBIKAMU TP BBIMOJHEHUN MPAKTUYECKUX 3aJIaHUM.

"Y10BJIETBOPUTEJIBbHO' - €CIIM CTYACHT OCBOMJI TOJIBKO OCHOBHOM Marepuall IpOTrpaMMBbl,
HO HE 3HAET OTJACIBHBIX TE€M, JOIYCKAET HETOUYHOCTH, HEJIOCTATOYHO MPaBUIIbHBIC (DOPMYITHPOBKH,
HapyIIaeT MOCIeI0BaTeIbHOCTh U3JI0KEHUS IPOTPAMMHOI0 MaTepraia U UCIIBITHIBACT 3aTPyIHEHUS
B BBITIOJTHCHUU MPAKTUYECKUX 3aJaHUH.

"HeynoB/1eTBOPUTEIBHO' - €CIIM CTYJEHT HE 3HAET 3HAUUTEJIbHOW YacTU MPOTPAMMHOIO
MaTtepuaa, I0IyCKaeT CepbE3HbIE OMMOKH, C OOJIBIIMMHU 3aTPYTHEHUSIMH BBITIOJIHIET TPAKTUYECKHE
3aaHusl.

Kaxxnoe 3aanne sK3aMEHAIIMOHHOTO OWJIeTa OIICHUBAETCS OTAebHO. OOIIeH oeHKoH
ABIISIETCS CpeJiHee 3HAUCHUE, OKPYIIIEHHOE /10 11eJIOT0 3HAYCHHUS.

BapuaHT YK3aMeHAMOHHOTO OHJIeTa

MUHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA30BAHUS poccuiickoii penepanmu

benepanbHOE TOCYTApCTBEHHOE ABTOHOMHOE OOpa30BaTENbHOE YUPEKACHUE BBICIIETO
00paszoBaHMs

«MOCKOBCKHWH NOJUTEXHUYECKN YHUBEPCUTET»

(MOCKOBCKHWM MOJIUTEX)

@axynpTeT MammHocTpoeHus, kKadeapa «MarepuanoBeeHre»

HucuurmuimHa — «MatepuanoBenenue» — OOpa3zoBaTenbHass — IporpaMma 23.03.03
«DKCIuTyaTalysi TPAaHCIOPTHO-TEXHOJIOTMUECKHUX MAIIUH ¥ KOMILJIEKCOBY

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Nel

1. duarpamma Fe-C. M3MeHeHHe XMMHYECKOTO cocTaBa (a3 B Mporecce NMEPBUYHON U
BTOPUYHON KPUCTAJUIU3ALUH CTAIH 45.

2. [loBepxHOCTHas 3aKayka, BUJbl U 00JaCTU IPUMEHEHUS.

3. Pacmmu¢poBath Mapky metamonpoaykuuu: J[18 u nate ee XxapakTepUCTUKY (Ha3BaHUE,
Ha3Ha4yeHHe, CBOICTBA, OCOOEHHOCTU CTPYKTYPhI U TEXHOJIOTHH).

VYTBep:xeHo Ha 3aceqanuu Kageapsl «12» mas 2021 r., mpotokoin Ne 10.

3aB. kadeapoii /B.B. OBUMHHUKOB/
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Ilepeyennb BOpocoB HA IK3aMeH

1. dIunarpamma Fe-C. Xapakrepuctuka a3 ¥ CTpyKTypPHBIX COCTaBIISIOIINX

2. Nuarpamma Fe-C. Omnpenenenue xumuyeckoro cocrasa (a3 B cmiase ¢ 4,3 % C npu
1400°C 3. JImarpamma Fe-C. 3MeHeHHe XMMHUYECKOTro cocTaBa (a3 B Ipolecce NEPBUYHON U
BTOPUYHOM KPUCTAIUIM3ALMKU cTaau 45

4. Nuarpamma Fe-C. M3meHeHue XMMHYECKOTO cocTaBa (ha3 B Mpolecce NMEePBHYHOW U
BTOPUYHOM KpHCTauM3anuu ctaim 30

5. Ilonstue o crnaBax. TBepaple pacTBOPHI, MEXAaHUYECKHE CMECH, XUMUYECKHE COEIMHEHUS

6. Jluarpamma cOCTOSIHUSI IBOMHBIX CIUIABOB C HEPACTBOPUMBIMH B TBEPAOM COCTOSHUU
KOMIIOHEHTaMU

7. Huarpamma Fe-C. M3meHeHHMe XMMHUYECKOTO cocTaBa (a3 B Ipolecce MEePBUYHON M
BTOPUYHON KpucTayu3anuu ciasa c 5 % C

8. Humarpamma Fe-C. M3MmeHeHHMe XMMHYECKOTo cocTaBa (a3 B MpoOIEcce NEPBUYHOU H
BTOPUYHON KpUCTAJUIM3ALUU cTaan Y 12

9. Nuarpamma Fe-C. Xapakrepuctuka a3, yuacTBYIOIINUX B ABTEKTHYECKOM MPEBPAIICHUN

10. Juarpamma Fe-C. Onpenenenue xummuueckoro cocraBa (a3 B crmiase ¢ 5,5 % C npu
1300°C 11. [Imarpamma COCTOSIHHUS JBOWHBIX CIJIABOB C OrPAaHUYEHHOM pacTBOPUMOCTHIO
KOMIIOHEHTOB B TBOPJIOM COCTOSIHUU

12. Tnarpamma Fe-C. Omnpenenenre XxumMuueckoro cocrara ¢as B ciuase ¢ 4,3 % C npu
1147°C 13. Iuarpamma Fe-C. Onpenenenune xumudeckoro cocrara a3z cramu Y12 npu 1100°C

14. Muarpamma Fe-C. Onpenenenue xumuueckoro cocrara ¢a3 B cmase ¢ 0,8 % C npu
727°C 15. Inarpamma Fe-C. Onpenenenne Xumudeckoro cocrasa ¢as cramu Y8 mpu 1100°C

16. Iuarpamma Fe-C. Onpenenenue xumudeckoro coctana (a3 B crase ¢ 4 % C mpu 1400°C
17. duarpamma Fe-C. M3MeHeHne XMMHYECKOTO cocTaBa (a3 B MpoIecce MEPBUYHON M BTOPHUUHON
KPUCTAIIM3AIUH cTaau Y 8

18. marpamma Fe-C. M3MeHeHne XMMHUYECKOTO cocTaBa (a3 B Mpolecce MEPBUYHON H
BTOPUYHOM KpucTajun3auuu crasa ¢ 3 % C

19. Iuarpamma Fe-C. Onpenenenue xumuueckoro cocraBa (a3 B cmiase ¢ 5,5 % C npu
900°C 20. [Juarpamma Fe-C. M3meHeHune XuMU4ecKOro coctaBa (a3 B IMpolecce NMEPBUYHON U
BTOPUYHON KpUCTAJIM3auu criasa ¢ 4,3 % C

21. luarpamma Fe-C. Xapakrepuctuka ¢a3, y4aCTBYIOIINX B 9BTEKTOUTHOM MPEBPAIICHUH

22. Nuarpamma Fe-C. DBTeKkTHUYECKOE U IBTEKTOUTHOE MPEBPAIIEHUE

23. lnarpamma Fe-C. Omnpenenenue xumuyeckoro cocrasa a3z B cmiase ¢ 2,5 % C npu
900°C

24. Tnarpamma Fe-C. Omnpenenenue xumuyeckoro cocrasa (a3 B cruase ¢ 2,5 % C npu
1300°C

25. Inarpamma Fe-C. Omnpenenenue xumuyeckoro cocrasa (a3 B cruase ¢ 4,3 % C npu
727°C 26. Inarpamma Fe-C. Onpenenenne xummuueckoro cocrara (a3 B crase ¢ 1,5 % C npu 800°
C 27. Inarpamma COCTOSIHUSL JBOMHBIX CIUIABOB C HEOTPAaHMYEHHOM PaCTBOPUMOCTBIO KOMIIOHEHTOB
B TBEPJIOM COCTOSIHUH

28. Oco0eHHOCTH 3BTEKTUUECKOTO MPEBPAILEHHs IBOMHBIX CIJIaBOB

29. KpacHOJIOMKOCTh M XJIQAHOJOMKOCTh CTaid. [IpHuMHBI BOSHHUKHOBEHHSI M CIIOCOOBI
yCTpaHEHUs

30. Kpucrammsanus crimaBoB. [Ipasuio da3. [IpaBuino koHneHTpanui

31. ATOMHO-KpPUCTAJUIMYECKOE CTPOCHHE METAIUIOB. THUIIBI KPUCTAUINYECKUX PELIETOK U UX
XapaKTepUCTHKA

32. 3akoHoMepHOCTM KpucTaun3anud. CTeneHb MNEePeOXJIAKACHUSA, YHCIO LEHTPOB
KPUCTAJITU3AUH, CKOPOCTTh POCTa KPUCTAIIOB. AMOP(HBIE METALIBI

33. denaputHas nukBaius. [IpuarHbI BOSHUKHOBEHHUS U CIIOCOOBI YCTpaHEHHUS

34. JledexThl KpUCTAIITNYECKOTO CTPOeHUs. BiusiHNEe UIOTHOCTH TUCIOKAlUNA Ha TPOYHOCTh
MaTepHuaioB
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35. CrpykTypHble JuarpaMmbl 4YYIyHOB. BiMsHHE CKOPOCTHM  OXJIAXACHUA U
rpadUTH3UPYIOIUX KOMIIOHEHTOB Ha KpUCTATU3alM0 yyryHa. Otoen

36. BinsiHuEe CcTeNeHU MepeoxiakAeHUs Ha mpolecc Kpuctaumzauuu. CTpoeHue CiIuTKa.
30HaJIbHAas JIMKBALUS

37. BnusiHue CTETIeHU MEepeoXIaX/ICHU Ha BETMUMHY 3epHa. MoauduuupoBanue

38. OcHOBHBIE BUIbI XUMHUKO-TEPMUUYECKON 00paOOTKH, KX OCOOCHHOCTH

39. CtpoeHue u CBOICTBA TPOOCTHUTA 3aKaJIKa U TPOOCTUTA OTITyCKa

40. MapTeHCUTHOE MPEeBpaIEHNEe U €r0 0COOCHHOCTH

41. I'a3oBble LeMeHTalMsl UM HUTpoleMeHTauus. VX cpaBHUTENbHas OLIEHKa M 001acTh
IPUMEHEHUS

42. TToBepXHOCTHAS 3aKaJKa, BUJbI M 00JaCTH PUMEHEHUS

43. [lonHas u HENOJIHAS 3aKalKa cTanei

44. llementauus. Bunael mporecca, mapamerpbl, 00JacTW NPUMEHEHHS M IOJIydaeMble
cBoiicTBa 45. CTpoeHHE U CBOMCTBA MAapPTEHCUTA 3aKAJIKA U MAPTEHCUTA OTIYCKA

46. [peBpaieHne aycTeHUTa IPHU HETPEPHIBHOM OxJIaxkaeHHH. OCOOCHHOCTH TEPIUTHOTO
npespateHust. CTpyKTypbl HEpIUTHOTO TUIIA

47. Otnyck. Bunel otnycka. Mi3MeHeHne CTpyKTyphl U CBOMCTB IPU OTITYCKE

48. IlpokannBaeMOCTh U 3aKaaMBaeMoCTb. DaKTOpPbI, BIUAIOLIME HA MPOKAIUBAEMOCTb.
BiusiHue npokannMBaeMOCTH Ha CBOWMCTBA CTallU

49. Oxur Il pona, ero BUjibl, UX Ha3HAYEHUE

50. ledexThl 3aKaJIKK U METOJIBI UX MPETYPEKACHUS

51. TexHOnOTUs1 KOBKOTO YyTI'yHa

52. Kputnueckue Touku MH u Mk. MX 3aBUCUMOCTH OT cojaepXkaHUs yriepoja H
JIETUPYIOIUX JIEMEHTOB B CTAJIN

53. OcoOEHHOCTH TEXHOJIOTHH TEPMUIECKON 00pabOTKH MIOpaTIOMUHA

54. OtnyckHas xpynkocts I poaa. IIpuunHbl BOBHUKHOBEHUS M METO/IbI €€ YCTPAHEHUS

55. O6paboTka 3aKaJeHHOM CTaId XOJI0A0M

56. OcOOeHHOCTH TEXHOJIOIMH TEPMUUECKOI 00paboTKH ObICTpOpeKyILEeH CTaau

57. Kputnueckue Touku Al, A3, Acm. [IpeBpaiieHus B cTanu npu 3TUX TeMIlepaTypax

58. Viyumenue. CTpoeHue U CBOWCTBa COpOUTA OTITyCKa U COpOUTA 3aKalIKU

59. IloBepxHOCTHAs 3aKaiKa: ra3orjaMeHHas u 3akaika TBY

60. IIpeBpaiieHus Ipu OTIYCKE 3aKaJIEHHOM cTanu. Bunabl otycka

61. CriocoObl 3aKkalku: HEMpepbIBHAs, IPEPHIBUCTAs, CTyIIEHYaTas!, U30TepMHUYECKast

62. OcoOEHHOCTH TEPMUYECKOI 00pabOTKH JIETUPOBAHHBIX CTAJICH

63. OTXUr U HOpMaJIU3alMsl CTalu. PeXUMBbl, XapaKTepUCTHKA MOIy4aeMON CTPYKTYpbI U
CBONCTB

64. Haksien u peKpucTauiu3aIis METauIOB

65. Harpes cranu. Hacnencreennoe 3epHo. [leperpes u nepexor

66. OTxur | pona, ero BUIbl, UX Ha3HAYEHUE

67. AzotupoBanue. [TapameTpsl porecca, CBOWCTBa U 00J1aCTH IPUMEHEHUS

68. Buabl TepMuyeckoil 00pabOTKH, UX Ha3HAYCHHE

69. 3akanka cranu. OnpeneneHre 3Ha4eHUN OCHOBHBIX ITapaMETPOB: TEMIIEPATYpPhl HArpeBa,
JUIUTETbHOCTh HAarpeBa, CKOPOCTU OXJIaXKIEHUS

70. 3akanouHbIe Cpe/ibl, OCHOBHBIE TPEOOBAHMS K HUM

71. OrnyckHas xpynkocts Il pona. IIpuunHBl BOSBHUKHOBEHUS U METO/ABI €€ YCTPAHEHHUS U
IIPEyNpEXKIECHUS

72. HutpouemenTtarnus. [lapameTpsl mporiecca, CBOMCTBA U 00J1aCTH TPUMEHEHUS

73. JlnarpamMmma M30TEpMUYECKOTO NIPEBPALLEHUS ayCTEHUTA

75. PacndpoBaTth Mapky Metamuionpoaykuuu: XBI' v 1aTh ee xapakTepuCTHKY (Ha3BaHHE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

76. PacmudpoBate mapky metayutonpoaykiuu: 11X 15 u gaTh ee xapakTepucTuky (Ha3BaHUeE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)
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77. PacuudpoBaTth Mapky MeTayutonpoaykiuu: J[18 u nate ee xapakTepucTHKy (Ha3BaHUE,
Ha3Ha4yeHHe, CBOICTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTUH)

78. PacimdpoBare MapKy MeTautonpoayKuun: AMTr u 1aTh ee XapaKTepHCTUKY (Ha3BaHUE,
Ha3Ha4YeHHe, CBOIICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

79. PacmmudpoBaTh MapKy METALUTIOMPOAYKIIUU: Y8 U JaTh €€ XapaKTepUCTUKY (Ha3BaHUE,
Ha3Ha4YeHHe, CBOIICTBA, 0COOCHHOCTU CTPYKTYPHI U TEXHOJIOTUH)

80. BrmsHHMe JerHpYIOUIMX 5SJEMEHTOB Ha MOJUMOp(GHOE TpPEBpalICHUE Kene3a.
Knaccudukanus qerupoBaHHBIX cTalel

81. PacmdpoBars mMapky meramutonpoaykiun: BK8 u nate ee xapakTepucTuky (Ha3BaHue,
Ha3Ha4YeHHE, CBOIICTBA, 0COOEHHOCTU CTPYKTYPHI U TEXHOJIOTUH)

82. OcHoBHBIE TIOKa3aTenn (U3NKO-MEXAHHMUYECKUX CBOWCTB MATEPUATIOB M METOIBI HX
onpenenenus (HB, HR, HV, oB, oT, 6, KCU)

83. PacumdpoBare Mapky Metamuonponykuuu: ber3mc u maTh ee  XapaKTepUCTHKY
(Ha3BaHUE, Ha3HAUEHUE, CBOMCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH )

84. Pacmmudposats Mapky MeTtaymionpoaykiuu: CH1S u nath ee XapakTepucTHKy (Ha3BaHUE,
Ha3Ha4YeHHe, CBOIICTBA, 0COOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

85. Pacmmmdposates mapky meramutonponykmww: Crams 45 W JaTh €€ XapaKTEPUCTHKY
(Ha3HaueHue, KauyecTBO, MeECTOMoJiokeHne Ha auarpamme Fe-C, cTpykTypa, OCOOEHHOCTH
texHojoruu) 86. PacmmdpoBate Mapky Meramonpoaykuuu: 12X18HI0T wu npate ee
XapaKTepUCTHUKY (Ha3BaHUE, HA3HAYEHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYPBI U TEXHOJIOTUH )

87. Pacmudposats Mapky metautonpoaykiuu: P18 u nate ee xapakrepucTuky (Ha3BaHue,
Ha3Ha4YeHHE, CBOICTBA, 0COOCHHOCTU CTPYKTYPHI U TEXHOJIOTHUH)

88. PacmmdpoBare mapky Mmertamonpoaykuuu: 110I13JI u nath ee XapakTepHUCTUKY
(Ha3BaHUE, Ha3HAUEHUE, CBOMCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH )

89. PacmdpoBats Mapky metautonponaykuu: bpOd6, 5-0, 15 u 1ath ee XapakTepUCTUKY
(Ha3BaHUE, Ha3HAUEHUE, CBOMCTBA, OCOOEHHOCTU CTPYKTYPhI U TEXHOJIOTHH )

90. MukpomMexaHUKa KOMIIO3UIIMOHHBIX MAaTEpHUaJIOB C BOJIOKHUTHIM HAIOJHUTEIIEM.
Kputnueckast 1irHa BOJIOKHA. AJIUTUBHOCTH CBOMCTB KOMIIO3UTA

91. Pacumdpoate Mapky wmetamtonponykiuu: 25XI'T u pare ee XapaKTEpPHCTHUKY
(Ha3BaHUE, Ha3HAUEHUE, CBOMCTBA, OCOOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH )

92. Pacumudposate mapky metautonpoaykiuu: 08X 13 u gaTh ee xapakTepucTUKY (Ha3BaHUE,
Ha3HauyeHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

93. Turan u ero cnnasbl. CBoWCTBA U 00J1aCTH IPUMEHEHUS

94. BeicokoTemnepaTrypHble Matepuaisbl. KapoCcTOMKOCTh U KapONpOYHOCTh

95. MaruuroTBepaple U MarHuToMmsrkue marepuanbl. KospuutuBHas cuia. daktopsl,
BIIMSIOIINE HA MATHUTHBIE CBOMCTBA MaTEPHAJIOB

96. PacmmdpoBare Mapky Metamonpoaykuuu: 38XMIOA u nmate ee XapakTEpHUCTHKY
(Ha3BaHUE, Ha3HAUEHUE, CBONCTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH )

97. PacudpoBars MapKy Metamuionpoaykuun: AJI2 u gaTh ee xapakTepucTUKy (Ha3BaHUE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

98. PacumdpoBare mapky wmetamwtonponaykiuu: KUY 30-6 u gath ee XapakTEpUCTHKY
(Ha3BaHUE, Ha3HAUEHUE, CBOMCTBA, OCOOEHHOCTH CTPYKTYPHI U TEXHOJIOTHH )

99. Pacuudposats mapky metaiuonpoaykiuu: bpC30 u gaTh ee xapakTepucTUKY (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

100. PacmudpoBats mMapky metawtonponaykiuu: BU 120-4 u nmate ee XapakTEpUCTHKY
(Ha3BaHUE, Ha3HAUEHUE, CBOMCTBA, OCOOEHHOCTH CTPYKTYPHI M TEXHOJIOTHH )

101. PacmmdpoBate mapky wmetamwtonponaykimu: BCt3cm u gaTh ee XapaKTepUCTHKY
(Ha3BaHUe, Ha3HAYEHUE, KAYeCTBO, 0COOCHHOCTH TEXHOJIOTHUN)

102. PacmmdpoBats Mapky metamonponykiuu: Cranb 08KN U JaTh €€ XapaKTePUCTHKY
(Ha3HaueHue, KaueCcTBO, MeCTOMNoNI0KeHue Ha quarpamme Fe-C, ctpykrypa)

103. PacmmuppoBate Mapky Metamionpoaykiuu: CT3Km W JaTh €€ XapaKTePUCTHKY
(Ha3BaHUe, HA3HAYEHUE, KAYECTBO, 0COOCHHOCTH TEXHOJIOIHUN)
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104. Pacmm¢poBats Mapky wmetamwonponykuuu: TT8K6 u mate ee XapakTepUCTHKY
(Ha3BaHMeE, HA3HAYCHHUE, CBOMCTBA, OCOOCHHOCTH CTPYKTYPHI M TEXHOJIOTHH )

105. Pacmmmdposars Mapky Metautonpoaykuuu: JI70 u 1aTh ee XapakTepuCTUKY (Ha3BaHHE,
Ha3Ha4YeHHe, CBOIICTBA, 0COOCHHOCTU CTPYKTYPHI U TEXHOJIOTHH)

106. PaciudpoBats Mmapky Metayuionpoaykuun: bpb2 u 1ath ee XapakTepucTUKy (Ha3BaHHE,
Ha3Ha4YeHHe, CBOIICTBA, 0COOCHHOCTU CTPYKTYPHI U TEXHOJIOTUH)

107. PacmmdpoBare Mapky Meramionpoaykuuu: Y12A u gath ee XapaKTEPHCTUKY
(Ha3BaHUE, HA3HAYEHHUE, KAYECTBO, MECTOIOJIOKEeHHE Ha nuarpamme Fe-C, cTpykTypa, 0cOOEHHOCTH
TEXHOJIOTHH)

108. Cranu ans ITaMIIOBOTO MHCTPYMEHTA XOJIOAHOTO U TOpsiuero AeopMupoBaHus

109. PacmmudpoBare mapky metaonponykiuu: Crans 30A U gaTh €€ XapaKTEPUCTUKY
(Ha3BaHUE, Ha3HAUEHUE, CBOMCTBA, OCOOEHHOCTH CTPYKTYPbI U TEXHOJIOTHH )

110. PacmmdpoBars mapky wmetammonponykinuu: T15K6 u gate ee XapakTEepHCTUKY
(Ha3BaHUE, Ha3HAUEHUE, CBOMCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH )

111. MaprencutHo-cTapetomue crand. CocTaB, TEXHOJIOTHsI, CBOMCTBA)

112. Harnomarepuansl. CTpyKTypa, CBOKWCTBA, IPUMEHECHHE



