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1. JIMCIMILTHHDI, BKJIIOYEHHBIE B IIPOrpaMMy BCTYNHTEIbHBIX HCIBITAHHI
B MarucTpatypy

1.1. MarepuanoBecHHE.

1.2. Metamypra4ecKie TEXHOJIOIHH.

2. Copep:xkaHue y4eOHBIX AU CHHMIIIHH

2.1. «kMareprasoBeICHHE

ATOMHO-KPHCTAIMYECKOE CTPOCHHE METALIOB. JleeKThl KpHCTAUIMYECKOIO CTPOCHMS Me-
tayuToB. Kpucranmmsanus METaJljIoB H CILIaBOB.

Jluarpamma xene3o-ieMeHTHT. Uyryesl. Knaccupukanus gyrynos. Cramn. Knaccudukanms
crazeii. MapkupoBka crajeil. Teopus 1 TEXHOIOTUS TEpMUUECKOH 00pabOTKH CTasIeH.

LIBeTHEIE MeTaIBL. AJIIOMHHHN M €r0 CIUIaBel. Menp U €e CIUIaBbl. THTaH M €ro CIUIABEL
MapkupoBKa IIBETHBIX CIIJIABOB.

JIuteparypa 11 IOATOTOBKH:
1. Jlaxtun FO.M., JleontbeBa B.I1. Marepuanosenenue. — M.: Mamunoctpoernue, 1980. —

493 c.
2. Marepuanosenenue: Y4eOnuk s By3oB / b.H. Ap3amacos, B.H. Makaposa, I'.I'. My-

xuH u ap. [Tox o6m. pen. b.H. Ap3amacosa, I'.I'. Myxuna. M.: U3x-so MI'TY um. H.O. baymana,
2001. 648 c.

2 Jlaxtua IO.M. MetaioBenenue u TepMudeckas o0paboTka METaIoB. YUeOHHK UL
By30B. M.: Metamutyprus, 1993. 447 c.

4, I'ynses A.IL. MerayutoBenenue. M.: Metamnyprus, 1986. C. 215-248.

3 Hosuxos WU.U. Teopus tepmuueckoit o6pabotku meramioB. M.: Meramtyprus, 1978.
392 c.

6. MarepuanoBeieHAe U TEXHOJIOTHS METAIUIOB: y4eOHUK JUIS MAIIHHOCTP. CIIEL. BY30B /

[.II. ®etucos, M.I'. Kapnman, B.M. Martomnus u zp.; nox pexn. I'.I1. ®erucosa. M.: Bricias mko-
na, 2001. 638 c.

2.2. «kMeTajuryprudecKue TEXHOJIOTHMY»

JlebopMHupOBaHHOE COCTOSIHHE U YIIUPEHHUE. Y CIIOBHE 3aXBaTa MeTajlla BaJIKaMH U 0COOEHHO-
CTH KOHTAKTHOTO TPEHUS IpH IIpoKaTke. KuHeMaruka npoaoJIbHOM IPOKATKH.

OcHOBBI KaTMOPOBKY Mpoduiiel U MPOKaTHBIX BaJIKOB. IIpOM3BOICTBO KPYIIHOCOPTHOIO IIPO-
Kata d (uaHneBsIx npodueit. I[Ipou3BoaCTBO CpeIHECOPTHOTO IpOKaTa

[Ipou3BOACTBO IMHPOKOMONIOCHOM TropsdexataHod cramd. [IpoM3BOACTBO XOJIOMHOKATaHOM
JIUCTOBOM CTaJIH.

Jlutepatypa A7t HOATOTOBKH:

1. I'pynes A.Il. Teopus npokarku. U3n. 2-e, nmepepab. u non. M.: MHaTepMeT MHXUHUPHHT.
2001. 280 c.

2. Pymsnues M.M. HcciienoBanue OCHOBHBIX 3aKOHOMEPHOCTEW IPOJOJIBHOM IIPOKATKH: Jia-
OoparopHbIif TpakTHKyM. Marautoropck: M3p-Bo MarHuTOropck. roc. TeXH. YH-Ta HM.
I''A. Hocosa, 2016. 52 c.

3. CaBenneBa P.H. IIpoekTHpoBaHHEe MPOKATHBIX IEXOB: ydeOHOe mocobue. MarHuToropcek.
2008. http://svyatik.org/svarka-125284.html.

4. ®enocos H.M., Bpunza B.H., Acraxos W.I'. IIpoexTrpoBaHme MpoKaTHBIX IEX0B: y4eOHOE
noco6wue 1yst By30B. M.: Mertammyprus, 1983. 303 c. http:/www.twirpx.com/file/196509/

5. Canranuk B.M., Pymsuiies M. M. TexHosorus npou3BOJACTBA JIMUCTOBOH CTanu: yuyeOHOE

nocobre. M.: ®I'YII HTI] «Mudopmpeructp», 2013; Ne roc. per. 0321304908.




3. TIpumep 3K3aMEeHAIHOHHOr0 OHJIETa (TECTOBOIO 3a/IaHUN)

MHuHHCTEPCTBO HAYKH | BBICIIEro oOpasoBaHus Poccuiickoi Denepanuu
®enepanbHOE rOCyIapCTBEHHOE OI0/KETHOE 00pa30BaTENbHOE YUPEXKICHUE
BHICIIIEr0 00pa3oBaHUs
«MarauToropckuit rocyrapcTBeHHbIH TexHUYeckui yHuBepcuTeT uM. I'.J. Hocosa»
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« » 2018 .

9K3AMEHALIMOHHBIN BUJIET Nel

1. Kakoii U3 IpHBEIEHHBIX HHXE METAJUIOB (CIIIIABOB) OTHOCHUTCS K YEPHBIM? (namb 6annos)
A) JlatyHs.
B) Koppo3uoHHO-CTOMKas CTalb.
C) ba66ur.
D) lypamtoMUHBL

2. Ipu xaxoit (Kakux) TeMmeparype(ax) BO3MOXKEH Mpoliece KpucTamu3anun (puc.)? (namo

bannos) é
A) tbuts. (= \
B) t, ut g \?=
) 1, 1 D. 2 s e Gypicct
C) tu. & L1 1T gy
D) t3 L b oh

3. Kak HassBaeTcs CTPYKTypa, IpeicTaBIstomas coOol TBEpIBI pacTBOp yriepojaa B O-

xenese? (namv 6an108)

A) Ilepnur.
B) IlemeHTHT.
C) @eppur.
D) AycreHur.

4. Cxonbko mporeHToB yriepoaa (C) comepKuTCs B YIIIEPOJUCTOH 3a3BTEKTOMAHON CTamu?

(namv b6annos)

1108)

A)0,02<C<0,8.
B) 4,3 <C<6,67.
C)2,14<C<43.
D) 0,8 <C<2,14.

5. UeM 0OBACHSETCS, YTO TPOOCTHUT 00anaeT HONbIIIeH TBEPIOCTHIO, YeM copOuT? (namob ban-
A) ®opMa EMEHTUTHBIX YaCTHI] B TPOOCTHTE OTIMYAETCS OT (POPMBI YaCTHI] B COPOHTE.
B) B TpoocTuTe MEHBINE TEPMUUECKHUE HALPSIKEHUS, YEM B COpPOHTE.
C) Tpooctut comepxut Gombie (o0 Macce) EMEHTUTHBIX JacTHUI], 9€M COPOHT.

D) B TpoocTHTE IIEMEHTHTHBIE YacTHIIBI O0JIe¢e NUCIIEPCHEL, YeM B COpOHTE.

6. Kakx Ha3piBaeTcs TepMHUUecKas 00pa0oTKa CTajid, COCTOSMIAS B HArpeBe €€ BBIIIE AC3 WM

Acy, BRIIEPIKKE 1 TIOCIEAYIOIIEM OBICTPOM OXJTaXHeHUuU? (namov 6annoe)

A) [TonHBIA OTXKHT.



B) [lonnag 3akayka.
C) HenomnHxas 3axanka.
D) Hopmanusanus.

7. Yto sBIISETCS OCHOBHBIM ITOKA3aTeNIeM KadecTBa craneit? (namov 6ainos)
A) CteneHp pacKUCIICHHS CTAJIH.
B) Crenens nerupoBaHus CTANIH.
C) Conepxanmue B cTaiu cepsl 1 pocdopa.
D) ConpepxaHnue B cTajld HEMETAUUINYECKUX BKIIOUECHUM.

8. CkoybKO TpOIeHTOB Bobdpama u BaHamus (W u V) conmepxut crans P18KSD2? (nameo
bannog)
A) B aroii cramu Bonsdpama HeT, V - 5 %.
BYW-2%,V-18 %.
CO)W-18%,V-2%.
D)W-18%,V-5%.

9. Uro Takoe JaTyHb? (namv 6an108)
A) CniaB Meqyl ¢ IUHKOM.
B) Cmnas xeine3a ¢ HUKEJIEM.
C) CnaB MeaH ¢ OJIOBOM.
D) CnnaB anmoMHUHHUS ¢ KPEMHHEM.

10. U3menus, Kakoro THIIAa MOTYT H3TOTABIMBATHCS U3 cTaiu Mapku SXB2C? (namo 6annos)
A) UHCTpYMEHTHI y1apHOTO Ne()OpPMUPOBaHHSL.
B) IIpyxwuHEI, peccopsl.
C) HeoTBeTCTBEHHBIE 3IEMEHTHI CBAPHBIX KOHCTPYKIHUHA.
D) CrpoutenbHble METAJUIOKOHCTPYKIUH.

11. Jlns HempepbIBHOTO COPTONPOKATHOTO CTaHa, pabOTAIOINEro Ha 3aroTOBKE KBAJpPaTHOIO
ceuyenns co croporoit 130 mm. u mHHON 11000 MM, MPOKATHIBAIOIIET0 KBAJPATHBINA MPOGHIL CO
cropoHoit 26,00 MM. CO CKOPOCTBIO 6,5 M/C IpH CpelHEM 3HAYECHUH KO3 GHUIMEHTa BBITSDKKE B KIle-
TaX - 1,4; koaddumuente Berxoaa roguoro - 0,9; koapdpunuente 3arpy3ku crasa - 0,8; BpeMeHu pa-
60tHI ctana B rog — 8000 4acoB ¥ may30i MEXIy MPOKATKOH 3ar0TOBOK - S¢ TpeOyeTcs OnpeneuTh
YacOBYIO IIPOU3BOAUTENFHOCTh CTaHa (T/4ac):

IIpu pemenuu pe3yiabratel OKpyruTh 10 0,1. I[IToTHOCTH cTamu mpWHSTH paBHOU 7,8 T/M3.
(namuaoyame 6an108).

A) 98.6.

B) 120,3.
C) 110,3.
D) 100,3.

12. 3amaya o0 pacyere BBITSHKKH MPSMOYTOJIBHOU HOJIOCH! IIPH IIPOIOJIBGHOM IPOKATKE ITIaiKu-

MH BaJIKaMH.
Onpe;[enmb KOS(l)(I)I/II.II/IeHT BBITSDKKH IIpH H])O,Z[OJIBHOﬁ IIPOKATKE IIAAKUMHU BaJIKaMHu JUIA
CJICOYIOIUX YCJIOBI/Iﬁ Imporecca.

€ 0
hy , MM by , MM lo ,MM %o D mm Hy

20 250 5000 20 750 0,275

Jlnst onpeneneHus yImupeHus puMeHuTs Gopmyity I'yOkuna




Ab=(1+M]uy JRAR o h |
hy 21y ) hy
XapakTepHCTHKH o4ara aedopmanuu, abCoMOTHIE IT0Ka3aTend (GOPMOU3MEHEHNUS U Pa3MEPEHI
HOJIOCHI paccuuThiBaTh ¢ TOYHOCTHIO 10 0,1 MM. Koaddumnuents: nedhopmanuu paccUuThIBATH C
tounocteio 10 0,001. (namuaoyame 6annos).
A) 1,287.
B) 1,390.
C) 1,240.
D) 1,323.

13. 3agaya o BeIOOpe TeMmeparypsl cMOTKH npH npokarke Ha IIICTTI momockl U3 cranu Tuma
CS s nepekara B XOJIOJHOKATAHbIM IIPOKAT, IMPOU3BOAMMEIM C IPUMEHEHUEM OTXKUTa B KOJIIIAKO-
BBIX II€YaXx.

Haznauuts TeMneparypy cMoTku npu npokatke Ha IICI'TI nonocer Tonmmao# 2,5 MM U3 cTa-
mu Mapku 0810, npegHasHauyeHHOH JUIA mepekara B XOJIOJHOKATaHbIA MPOKAT, IPOU3BOIUMEIH C OT-
JKHTOM B KOJITAKOBBIX I€4aX. XapaKTEPUCTHKH CTATH PA3IHMYHBIX THIIOB C XUMHYECKHUM COCTaBOM
mapku 0810:

[C], Ar3, °C Arl , oC
% | CS [ LA [HSLA [HSIF | CS | LA | HSLA | HSIF

0,04 899 | 871 | 913 | 913 [738 [ 725 | 701 [ 701 | -4,362
CKOpOCTI: OXJIAXACHHUA ITOCJIC ITIOCIICTHETO ITPpOXOaa

CR=20,8-17"
CKOpOCTI: OXJIAXACHHUA IIEPC CMOTKOH

-0,56

CR=3T,0-% L o0 Je:
Koa¢duireHT BIUSHES CKOPOCTH OXJIAXICHHUS Ha TEMIIEpaTypy Havyana (a30BOro npeBpalieHHs
KAr, =1,654-0,004-CR +2-10° CR? ~1,673-(1~[C])+1,017-(1-[C])’.

KoahduieHT BIMSHHESA CKOPOCTH OXJIXACHHs Ha TEMIepaTypy OKOHYaHHS (ha3oBOro IpeBpa-
IEHUS

KAr; =0,515-0,003-CR+2-10~°CR? +1,206-(1~[C])-0,748-(1-[C])" ~0,003-CR-(1-[C])

lgsen

, Tpa. /c;

PacueT CKOPOCTH OXJIQXKACHHS BBIIOJHATE ¢ TOYHOCTEIO 10 0,1 rpax. /c. Pacyer xoaddunuenToB
BJIMSHHSA CKOPOCTH OXJIXKICHHUS BHIIOIHATE ¢ TOYHOCTHIO 10 0,001. Pacuer TeMmepaTyphl BBIIOIHATE C
To4HOCTBIO 70 1 °C.

(06aoyamv b6annos).
A) 520-550.
B) 550-580.
C) 580-610.
D) 610-640.

Ko k Tecty
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