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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-4 ymeHueM NpUMEHSTh COBPEMEHHBIC METO/IbI IS pa3pabOTKHA MaJIOOTXO/IHBIX,
AHEpProcOEperaroIvX U 3KOJOTHYECKH YNCTHIX MAIIMHOCTPOUTEIbHBIX TEXHOJIOTUH,
o0ecreunBaroIMUX 6€30MaCHOCTD KUZHEAEATEIIbHOCTH JIOACH U UX 3aIIUTy OT BOZMOXKHBIX
MOCJIECTBHI aBapuid, KaTacTpod U CTUXUIHBIX OCCTBUIA; yMEHUEM MTPUMEHSTH CIIOCOOBI
paloHaIbHOIO UCIIOJIb30BAaHUS ChIPHEBBIX, JHEPIE€TUUYECKUX U JPYTUX BUAOB PECYPCOB B
MAaIIMHOCTPOEHUHU

2. I[IK-17 ymenueM BbIOMpPaTh OCHOBHBIE U BCIIOMOI'aTeJIbHbIE MAaTEpUaibl U CLIOCOObI peanu3aluu
OCHOBHBIX TEXHOJOTHYECKUX MTPOLIECCOB U MPUMEHSATH IIPOrPECCUBHBIE METO/IbI KCILTyaTalluu
TEXHOJIOTMYECKOro 000py10BaHUs IPU U3TOTOBICHUH U3/1€TNI MAIIUHOCTPOCHHUS

1 BKIIFOYACT:

JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanusarmu: IIposepka kauecTBa 0opopMIIEHUS 3a1aHUS

. [IpoBepka pacuerHoro 3aganus 1 (PacueTHo-rpaduueckas padora)
. [IpoBepxka pacuernoro 3aganus 2 (Pacuetno-rpaduueckas pabora)
. IIpoBepka pacuetnoro 3ananus 3 (PacueTHo-rpaduueckas padbota)
. [IpoBepxka pacuernoro 3aganus 4 (Pacuetno-rpaduueckas pabora)
. IIpoBepka pacuerHoro 3ananus 5 (PacueTHo-Tpaduueckas padbota)
. [IpoBepxka pacuernoro 3aganus 6 (PacueTno-rpaduueckas pabora)
. IIpoBepka pacuerHoro 3ananus 7 (PacuerHo-rpaduueckas padbota)
. [IpoBepxka pacuernoro 3aganus 8 (PacueTno-rpaduueckas pabora)
. IIpoBepka pacuerHoro 3ananus 9 (PacueTHo-rpaduueckas padbota)
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DeMeHThl Teopur 00pabOTKU
METAJIJIOB JIABICHHEM.

3HavyeHne 00pabOTKN METaIOB
nasienneMm (OMJI) B pa3Butuun
HHEPrOMAIIMHOCTPOCHHUS. 3a1a4u +
OM/I B ycliOBUSIX pHIHOYHOMN
HKOHOMHMKH.




Paznuuanbie ciocoObr 00pa3oBaHus
(dbopMBI Tea U UX CBS3b C
U3MEHEHHEM MacChl B TIpoIiecce
dbopMooOpa3oBaHwsL.

[Ipoueccet OM/JI — TexHUUECKHE
cucremsl. Kimaccugukarms
CTAI[MOHAPHBIX MPOIIECCOB IO
MpU3HAKaM 3aTpaT YHEPTUU Ha
dbopmooOpa3oBaHueE.

3aKOH ITOCTOSIHCTBA Macchl U
YCIIOBHS TTOCTOSTHCTBA 00beMa MpH
IUTACTHYECKON JiepopManuu.
KoadduruenTsi,
XapaKTepU3YIOIINEe H3MEHEHUS
pa3mMepoB nepOpMHPYEMOi
3aroTOBKH (BBICOTHI-TOJIIUHBI,
HIMPUHBI U JJTUHB). CMEIICHHBIH
00beM, yIeIbHBIA CMEIIEHHBII
00beM, YICIbHBIA CEKYHIHBIH
cMelleHHbI 00beM. CkopocTu
nedhopmaruu U 1eOpMHUPOBAHUS.

Bunsr neopmaruu B 3aBHCHMOCTH
OT Temrneparypsl. BiausHue
TEPMOMEXaHUUYECKUX YCIOBHUM Ha
IUTACTUYHOCTB U CONPOTUBJICHUE
nedopmanuii. TemmneparypHsie
yci0BUs (POPMOU3MEHEHHUSL.
DeHOMEHOJIOTUYECKAs TEOPUs
nedopmupyeMoctu 6e3
paspyuieHus. BHemHee TpeHue npu
OM/I. BnusiHue BHEIIHETO TPEHMUS
U GOpMbI UHCTPYMEHTA Ha
nokasarenu npouecca. [Ipupona u
BUJIBI TIOHIKEHHOH TIAaCTUYHOCTH
U IIYTH OCYILECTBIICHUS
nedopmaluu MaTepraioB ¢
HNOHUKEHHOW TIACTUYHOCTBIO.
CoBMecTHOE BIUSHUE PA3TUYHbBIX
BUJIOB IOHM)KEHHOW MIaCTUYHOCTH.
BnusiHue cpeHero HanpsKeHusl.

CuioBoe B3auMO/IeHCTBHE
pabodero HHCTpyMEHTA U
nehopMUPYEeMOro Tea.
Hampsixenno-nepopmupoBanHoe
COCTOsIHUE. Y CIIOBHE
TUTACTUYHOCTH | €r0 aHaJIH3.

TexHomorust u 000py/I0BaHNE
pa3nnuHbIX npoueccos OM/I.

TexHomorust u 000py/I0BaHNE
pa3nnuHbIX npoueccos OM/I.
[Tpokatka meramioB. Ouar
neGopMaluu 1 ero napamerTpsbl.
VYcnoBus 3axBara v




YCTaHOBMBILIETOCS MPOIECCa.
JlaBneHue MeTaia Ha BaJjKH,
KPYTSIIMA MOMEHT U paboTa
npokatku. [IpononpHas,
rorepeyHas 1 BUHTOBAas IPOKAaTKa.

[TpokaTHbIe PO U COPTAMEHT
npokara. [IoHATHs 0 KaIMOpOBKE U
npodmmpoBke BaIKOB. OCHOBHOE
000pyI0BaHNE TPOKATHBIX I[EXOB.
OO01He TEXHOJIOTHYECKUE CXEMBI
IIPOM3BOJICTBA. MeToIMKa pacuera
pekuMa 00XKaTHs TPU IPOKATKE B
IIPOKATHBIX IEXaX.

IIpou3BOACTBO TOpsTYEKATAHBIX
JIUCTOB: y/laJeHHE OKaJIUHbI;
dbopmupoBaHue 3aaHHON
HIMPUHBI; pacIpe/esieHne 00XKaTHii
no kietsiM. Oco6eHHOCTH
MOJTyYEHUs XOJI0JHOKATAHbBIX
JIVICTOB.

[TIponsBoacTBO
ropsiuesiehOpMUPOBAHHBIX TPYO:
IIOJIyYEHUE TOJI0N T'HIIb3bI,
(opMUpOBaHKE TOJIIMHBI CTEHKH U
JUaMeTpa.

[TIponsBoacTBO
X0JI0,THOIe(hOPMHUPOBAHHBIX TPYO
JUTSL SHEPrOMAIIMHOTPOCHHUS.
Bouiouenue u npeccoBanue:
XapaKTEPUCTUKA MPOIIECCOB U
COPTaMEHT U3CIINi{; OCHOBHOE
000py0BaHNE U TEXHOJIOTUYECKUE
onepanuu. [lomyuenue TpyO ¢
HCII0JIb30BAaHUEM BOJIOUEHHSI.

CB00O0IHAsT KOBKA: OCHOBHOE
00opyoBaHue; UCXOAHbBIE
MaTCpI/IaJ'IBI, HpI/IMerleMI)II\/'I
UHCTPYMEHT; MIOCTPOCHUE
TEXHOJIOTHYECKOT0 TIpoIiecca.

[TpoexkTupoBaHue MOKOBOK:
HNPUIIYCKHU U JOITYCKU; Macca U
pa3Mepbl UCXOAHBIX 3aTOTOBOK;
KOJIMYECTBO MPOMEIKYTOTHBIX
MOJIOTPEBOB U TpeOyemast
MOIITHOCTb 00OPY/I0BaHMSI.

JlucTtoBas mTaMIOBKa: OCHOBHBIE
OTIepanviil ¥ 00OPYI0BAHHUE,
MOCTPOCHUE TEXHOJIOTHUECKOTO
nporiecca.

[TpoexTrpoBaHKe MITAMIIOBOK:
pacueT NpUIYCKOB U JIOYCKOB;
OIIpEIENICHUE Pa3MEPOB ILIOCKON
3aroTOBKH U BBIOOP 000pYAOBaHUS




AJIs1 €€ IMOJIYYCHUA.

Crenuaneasie Buasl OM/I.
Packarka konern, ruoka Tpyo0,
MOJTy4eHUE OMMETAITHYECKUX
W3ICIUM, BaIbIIOBKA.

H3roroBienne oTaeIbHBIX BUIOB
3arOTOBOK W U3AEIUN IS
MAaIIMHOCTPOCHHSI.

HcxonHble 3aroToBKH U hopma
usnenui. PexxuMel Harpesa
KPYIHBIX CIUTKOB. [lyTn
UHTEHCU(HUKAIIMN HarpeBa
KPYIHBIX CIMTKOB, YMEHbIICHHUE
yrapa ¥ CHWXKEHHUS CKOPOCTH
OXJIaX/IeHUS 1e(POPMUPYEMBIX
3aroTOBOK.

[Noyuenue obevaek A1t KOPITyCOB
PEaKTOPOB M MMapOTeHEPATOPOB.
[IpoexkTupoBaHue MOKOBKU U
pacueT MPHITYCKOB U JIOITYCKOB.
OmnpezneneHue Macchbl U pa3MepoB
HCXOJIHBIX CITUTKOB. Pacuer
KOJIMYECTBA MPOMEKYTOYHBIX
MOJIOTPEBOB U TpeOyeMoit
MOIIIHOCTH 000pYyIOBaHHUS.
Oco0eHHOCTH U3rOTOBJICHUS
o0eyaek naTpyOKOBOM 30HBIL.

N3roToBieHne THUII U KPHIIIIEK.
[Tomyuenue KpymHOTradapUTHBIX
3ar0TOBOK JIJI H3rOTOBJICHUS
LETHHOIITAMIIOBAHHBIX THMIII.
[IpoexTupoBaHus MTAMIOBOK U
pacyeT MpUITyCKOB U JOITYCKOB.
Ornpezenenne pa3mMepoB MIIOCKOM
3ar0TOBKH U BEIOOP 000PYIOBaHUS
JU1s ee monyueHusi. Pacuer macchl n
pa3MepoB UCXOJIHOM 3arOTOBKHU.
OCo00EHHOCTH U3TrOTOBJICHUS
ITOKOBOK THIIA BAJIOB U JINCKOB
Typoun ADC. TpyOuatsie
3arOTOBKH M HU3CIHUS U3 HUX.
[Tonydenune uznenuii 1jig akTUBHOM
30HBI PEAKTOPA.

[Tyt coBepmIEeHCTBOBAHMS
CYILIECTBYIOIINX TEXHOJIOTUN U
000pyTOBaHUS

ITpumenenne OBM n

U (POBU3AIMH JIJIs] ONTUMHU3ALUU
TEXHOJIOTMHM U YKOHOMHHU MeTallia.
Hcnonp30BaHne MOJIBIX,
YIJIMHEHHBIX, JIEMIECTKOBBIX U
BBICOKOHYCHBIX YKOPOUEHHBIX




CIIATKOB JJIs1 U3TOTOBJICHUE
o0OcuaekK, JHUIL, BAJIOB U IHCKOB.
IloBpImeHNe TEXHOJIOTHYSCKOM
IIACTUYHOCTH.

HoBble ruipaBIn4eckue npecchl 1
MPOKATHBIE CTAHBI JJIS TIOJTY4EHUS
KPYITHOTa0apUTHBIX 3arOTOBOK.
CoBeTtckue, poccUiicKue u
3apyOeKHBIC U300PETCHUS IJIS
noBbIeHus () HeKTHBHOCTH
TEXHOJIOTUIECKUX MPOIECCOB
OM/I.

TexHuka 6€301aCHOCTH ¥ OXpaHa
Tpy/la B IPOKATHBIX U
KY3HEUHOITPECCOBBIX 1[€XaX:
CHUIKEHHUE YPOBHS LITyMa;
0COOCHHOCTHU
BBICOKOTEMIIEPATYPHOI
TEXHOJIOTUH; TPAHCIIOPTHBIE U
MOHTaXHBIEC OTIEPAIIIH.

Bec KM:
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COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIIK-4 OIIK-4(Kommnetenius) 3HaTh: ITpoBepka pacuerHoro 3ananus 1 (PacuerHo-rpaduueckas padbora)

OCHOBHBIE METO/IbI
00paboOTKH METaNIOB
JlaBJIEHUEM, IPUMEHsIEMbIe
IIPU MOJIY4E€HUU
IIPOU3BO/ICTBEHHOT'O
000opyI0BaHUA.

OCHOBHBIE PacyeThl JUIsl
BbIOOPA ONTHUMAaJIbHBIX
PEXKHUMOB.

(bu3UIecKre MpoIIeCCHl,
IIPOTEKAIOIINE B
KOHCTPYKIIMOHHBIX
MaTepHuagax Mpu pasInyHbIX
BUJIaX 00pabOTKH.

YMers:

BBIOMpATh OCHOBHBIE U
BCIIOMOTaTEIbHbIE
MaTepuajbl U COCOObI
pean3ani OCHOBHBIX
TEXHOJOTHYECKHUX
IIPOLIECCOB U TPUMEHSITH
MIPOrPECCUBHBIE METOIbI
9KCIUTyaTaIH
TE€XHOJOTHYECKOT0

[IpoBepka pacuerHoro 3amanus 2 (PacueTHo-rpaduueckas padora)
ITpoBepka pacuerHoro 3ananus 3 (PacuerHo-rpaduueckas padbora)
IIpoBepka pacuerHoro 3amanus 4 (PacueTHo-rpaduueckas padora)
ITpoBepka pacuerHoro 3ananus 7 (PacuerHo-rpaduueckas padbora)
[IpoBepka pacuerHoro 3amanus 8 (PacueTHo-rpaduueckas padora)
ITpoBepka pacuetHoro 3ananus 9 (PacuerHo-rpaduueckas padbora)




00opyIoBaHuUs IpH
W3TOTOBJICHUH U3AETUI
MaIlIMHOCTPOCHHUS.
MIPUMEHSTh CTaHAapTHBIC
MCTOABI pacucTa IIpu
MIPOEKTUPOBAHUHU JIeTalIel U
Y3JI0B U3JEIUil
MalIMHOCTPOECHHUSI.

I1K-17

[K-17(KomneTreH1us)

3HaTh:

I'OCT u TY, npumensiemsbie
MIPU U3TOTOBJICHUU
KOHCTPYKUUU U JeTanei
MaIlliH B
SHEPTOMAaITUHOCTPOCHHUH.
TEXHOJIOTHIO N3TOTOBIICHUS
Pa3IMYHBIX BUJIOB
KOHCTPYKLUU U y3JI0B.
YMeTs:

LeJICHANTPaBICHHO
MIPUMEHSITh 0a30BbIC 3HAHUS
B 00JIaCT MaTEeMaTUICCKHX,
€CTECTBCHHBIX,
T'YMaHUTapHBIX U
SKOHOMHMYECKUX HAYK B
npogecCuoHaNTbHON

eI TeIbHOCTH.
obecreunBaTh
TEXHOJIOTHYHOCTD M3ICIIHI 1
MPOIIECCOB UX
H3TrOTOBIICHUS,
KOHTPOJINPOBATH
coOJTr0/IcHHE
TEXHOJIOTHYECKOMH

ITpoBepka pacuerHoro 3ananus 1 (PacuerHo-rpaduueckas padbora)
[IpoBepka pacuerHoro 3amanus 2 (PacueTHo-rpaduueckas padora)
ITpoBepka pacuetHoro 3ananus 3 (PacuerHo-rpaduueckas padbora)
IIpoBepka pacuerHoro 3amanus 4 (PacueTHo-rpaduueckas padora)
ITpoBepka pacuerHoro 3ananus 5 (PacuerHo-rpaduueckas padbora)
IIpoBepka pacuerHoro 3amanus 6 (PacueTHo-rpaduueckas padora)




JUCLUIUITMHBI IPU
H3TOTOBJICHUE U3JICIIH.
OCYILIECTBJIATH MOUCK U
aHAIM3UPOBATH HAYYHO-

TEXHUYECKYIO MHHOPMAITHIO.
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1I. Cooepicanue ouenounvix cpeocme. lllkana u Kpumepuu oyenusanus
KM-1. IIpoBepka pacueTHoro 3aganus 1

®opmbl peanusanun: [IpoBepka kauecTBa oopMIICHUS 3aAaHUS

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBegeHMsT KOHTPOJBLHOI0 MepONpPUATHSA: B COOTBETCTBMM C IUIAHOM
KOHTPOJbHBIX Meponpusituii B BAPC, Ha KOHTPOJIbHBIX HEEIAX MPOBOJUTCS TEKYIIUA KOHTPOJIb U
BBICTABJISIETCA OIICHKA.

Kparkoe conepxanue 3a1aHus:
B cootBercTBHY € TIIaHOM KOHTPOJBHBIX Meponpusituil B BAPC, Ha KOHTPOJIbHBIX HEAEAX

IMPpOBOAUTCA TCKYII_[Hﬁ KOHTPOJIb U BBICTABJIACTCA OLICHKA.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: (U3MYECKHE MPOLECCHI, 1.laiiTe onpeaeneHus 3akoHa COXpaHEHUs! 00bEMa U
IIPOTEKAIOIE B Mmaccsl ipu OM/1?

KOHCTPYKLIMOHHBIX  MarepHajiax 2.00bscHUTE OTINYKE a0COTIOTHBIX, OTHOCUTENIBHBIX U
MIPU PA3IMYHBIX BUAaX 00pabOTKHU. WMCTUHHBIX K03 durmentoB nedopmanmm?

YMerTs: 1eJIeHaNpPaBJIEHHO 1.lo nedopmanuu 3arotoBka umena Beicoty 10M, nocne
IPUMEHATh 0a30Bble 3HAHUS B ocaJku KoBKo# - 8M. Onpeznenure abCoIIOTHOE
o0nactu MaTeMaTUYECKHUX, oOxarue?

€CTeCTBEHHBIX, TYMaHUTAPHBIX U

9KOHOMHUYECKUX HayK B

po(hecCHOHATILHON e TENbHOCTH.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5
Huodienuii nopoe evinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu ebinonnenus snanus: CTyIeHT I0Ka3aj OJHOE 3HAaHUE MaTepuaa
OIHMCAaHHOTO B BOIIPOCE.

Ouenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu ebinonnenus snanus: CTyAeHT MoKa3aa JOCTaTOYHOE IS IOHUMaHUS
TEMBI - 3HaHHE MaTepualla OIMCAHHOTO B BOIPOCE.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku binonnenus snanus: CTYISHT MoKa3ajl yI0BICTBOPUTEIBHOEC IS
MIOHUMAaHHMS TEMbI - 3HAHUE MaTepralia OIMCAHHOTO B BOIIPOCE.

KM-2. IIpoBepka pac4eTHOI0 3aJaHus 2

®opmbl peanusanuu: [IpoBepka kauecTBa ohopMiIeHUs 3aTaHUs
Tun koHTpoIbLHOTO MeponpusiTusi: PacuetHo-rpaduueckas padbora
Bec koHTposbHOrO0 Meponpusitusi B BPC: 10
IIpoueaypa mnpoBedeHUs] KOHTPOJBLHOI0 MepoONpUATUSA: B COOTBETCTBHMM C IJIAaHOM
KOHTPOJBbHBIX MeponpusThii B BAPC, Ha KOHTPOJIBHBIX HEIEeNSIX MPOBOJUTCS TEKYIIMNA KOHTPOIb U
BBICTABJIACTCS OLICHKA.
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Kpatkoe cogep:xanue 3aganus:
B cooTBeTcTBHM C TIIIaHOM KOHTPOJIBHBIX MeponpusiTuii B BAPC, Ha KOHTPOJIbHBIX HEAEIISIX
IIPOBOJUTCA TEKYIIUN KOHTPOJIb U BBICTABIISAETCS OLEHKA.

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: (U3MYECKHE IPOLECCHI, 1 .3anummure Gpopmyiny s pacuéra ko3ddunuenra
IIPOTEKAIOIe B BBITSDKKH IIpU O€3011paBOYHOM BOJIOYEHUH TPYOBI?
KOHCTPYKLIMOHHBIX  MaTepHajax
IPY PA3TUYHBIX BHIAX 00paOOTKH.

YMeTb: IeJICHAIPABICHHO 1.JlaTp onpeneneHns CMEIMEHHOTO U CEKYHTHOTO
OpUMEHATh 0a30BbIe 3HAHUSA B o0béma?

obsactu MaTeMaTH4eCKHX,

€CTECTBEHHBIX, TYMaHUTApHBIX U

9KOHOMUYECKUX HayK B

npodeCCHOHATBLHOMN 1A TEbHOCTH.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku evinoanenus 3uanus: CTyIeHT oKa3all OJHOE 3HAHWE MaTepraa
OIKMCAHHOTO B BOITPOCE.

Ouyenka: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuku evinonnenus 3uanus: CTyJeHT MoKa3all J0CTaTOUYHOE JJIsi TOHUMAaHHUS
TEMBI - 3HAHUE MaTepralia OIMCAHHOTO B BOIIPOCE.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku vinonnenus snanus: CTyIeHT M0Ka3ajl yJ0BIETBOPUTEILHOE IS
NOHUMAaHMs TEMBI - 3HaHUE MaTepualla OIMCAHHOTO B BOIIPOCE.

KM-3. IIpoBepka pac4eTHOro 3agaHus 3

®opmbl peanusanmu: [Iposepka kauecTBa ohopMiIeHUs 3aaHUs

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpadmueckas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 10

IIpoueaypa mnpoBedeHHs] KOHTPOJIbHOIO MepoONpHUATHS: B  COOTBETCTBMM C TUIAHOM
KOHTPOJBbHBIX MeponpusaTHii B BAPC, Ha KOHTPOJIBHBIX HEelEeNIX MPOBOJUTCS TEKYIIMHA KOHTPOIb U
BBICTABJIACTCS OILICHKA.

Kparkoe conepxxanue 3agaHus:
B cooTBeTcTBHH € IIITaHOM KOHTPOJIBHBIX MeponpuaTnii B BAPC, Ha KOHTPOIBHBIX HEAENSAX

MMPOBOAUTCHA TCKyH_II/Iﬁ KOHTPOJIb U BBICTABJIACTCA OLICHKA.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: (U3NYECKHE MPOIECCHI, 1.[laTb onpenenenust CKOPOCTH AedopMaluu 1
IIPOTEKAIOIINE B nedpopMupoBaHus?

KOHCTPYKLIMOHHBIX  MaTepuanax
IIPU Pa3INYHbIX BUJaX 00pabOTKH.

YMmers: 1[eJIeHAPABICHHO 1.3arotroBka 10 KOBKM UMea BeIcoTy 10M, ociie ocaaku
MpUMEHATh 0a30BbIC 3HAHUS B - 8M, onepanus mpousonnia 3a 10c. Paccunraiite
obnactu MaTeMaTHYECKUX, CKOpoCTH nedopManuu u 1eGopMUpOBaHUS?
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€CTECTBEHHbIX, T'YMaHUTApHbIX U
HKOHOMHUYECKHUX HayK B
poecCHOHALHOM e TeNbHOCTH.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapaxmepucmuxu evinoanenusi snanus: CTyJIEHT ToKa3aJl IMOJIHOE 3HaHKE MaTepHaia
OTFICAaHHOTO B BOTIPOCE.

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evitnonneHus: 3uanus: CTyJEHT oKa3all JOCTaATOYHOE ISl TOHUMAaHUs
TEMBI - 3HAHUE MaTepHualia OMMMCAHHOTO B BOIIPOCE.

Oyenka: 3
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakxmepucmuxu 8vinoaneHus sHanus: CTyIeHT MoKa3al yI0BIETBOPUTEILHOE [
MIOHMMAaHUS TEMBI - 3HAHUE MaTepHalia OMMMCAHHOTO B BOIIPOCE.

KM-4. IIpoBepka pacueTHoro 3aganus 4

®opmbl peaqu3anun: [Iposepka kadecTBa 0OPMIICHUS 3aaHHS

Tun koHTpOABLHOr0 MeponpusiTusi: Pacuerno-rpaduueckas padora

Bec konTposbHOro meponpustusi B BPC: 10

IIpouenypa mnpoBegeHMsi KOHTPOJBLHOIO MepPONPHATHSA: B COOTBETCTBUM C IIJIAHOM
KOHTpOJIbHBIX MeponpusiTiuii B BAPC, Ha KOHTPOIBHBIX HENENSIX MPOBOJUTCS TEKYIIMM KOHTPOJIb U
BBICTABIIICTCS OLICHKA.

KpaTKOC CoA€CpKaHUuE 3alaHUA:
B cooTBeTcTBUM ¢ MIIaHOM KOHTPOJIBHBIX MepOHpI/IHTI/Iﬁ B BAPC, Ha KOHTPOJIBHBIX HEACIIAX
MMPOBOAUTCHA TGKYHII/II\/'I KOHTPOJIb U BBICTABJISACTCA OLICHKA.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: (U3NYECKUE IPOLECCHI, 1.00BsicHuTe 0TIINUMS ycnoBusa MeTo10B CeH-Benana u
IpOTEeKaroIue B Museca, pu OIpeIeNIeHUH YCIOBUS IIaCTHYHOCTH
KOHCTPYKIIMOHHBIX  MarepHajax MeTasuia?

IPY Pa3JIUYHBIX BHJIaX 00pabOTKH. 2.Yto takoe kordp¢urment Jlone?

YMmeTs: L[eJICHAIIPaBJIEHHO 1.3anummTe “sHEpreTHYecKoe yciaoBue” i
OpUMEHATh 0a30Bble 3HAHUSA B OTIpeJIeJIeHUH Nepexo/ia MeTajljia B ypyroe u

obnactu MaTeMaTU4ECKHUX, IIACTUYECKOE COCTOSHUE?

€CTeCTBEHHBIX, TYMaHUTApHBIX U

IKOHOMHYECKUX HayK B

npodeCCHOHATILHOMN 1€ TeIbHOCTH.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoinenus shanus: CTyIeHT TIoKa3al MOJHOE 3HaHUE MaTepHralia
OTIMCAHHOTO B BOTIPOCE.

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. CTYZ[GHT IMoKa3ajJl JOCTAaTOYHOC AJIA IIOHUMAaHUA
TEMBI - 3HAHUEC MaTC€pHrajia OIMMCAaHHOI'O B BOIIPOCE.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku epinonnenus 3uanusa: CTYACHT TOKa3all YA0BIETBOPUTEILHOE IS
MIOHUMAaHHMS TEMbI - 3HAHUE MaTepualia OIMCAHHOTO B BOIIPOCE.

KM-5. IIpoBepka pacueTHOro 3aJanus 5

®opmbl peanusanuu: [IpoBepka kadecTBa ohopMIICHUS 3aTaHUS

Tun koHTpoABLHOr0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa mnpoBegeHMsi KOHTPOJBLHOIO MepPONPHATHA: B COOTBETCTBMM C IIJIAaHOM
KOHTPOJIbHBIX MeponpusaThii B BAPC, Ha KOHTPOJIBbHBIX HEJEAX MPOBOIUTCS TEKYLIUI KOHTPOJIb U
BBICTABJIICTCS OLICHKA.

KpaTKOC CoA€cpKaHHuE 3alaHUA:
B cooTBeTcTBHU C IMIaHOM KOHTPOJIbHBIX MepOHpI/IHTHﬁ B EAPC, Ha KOHTPOJIBHBIX HEACIAX

IMPOBOAUTCHA TCKYHII/Iﬁ KOHTPOJIb U BBICTABJIACTCA OLCHKA.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: TEXHOJOTHUIO U3TOTOBJICHUS 1.Ilepeuncaute ocHOBHBIE BUIbI TpeHus ipu OM/1?
pa3IMYHBIX BUJOB KOHCTPYKUUW U 2.B kakux cnocobax OM/] - Tpenue sBnsercs
Y3JI0B. MOJIE3HBIM?

3.0nuimuTe OCHOBHBIE IIPOLIECCHI KOTOPbIE TPOUCXOAT
IIpH HarpeBe U eopMaliy ropsiaero Merayia?

VYMeTh: OCYIIECTBIATH IOUCK U 1.00BsAcHUTE 3aBUCUMOCTb YIJjla 3aXBaTa MPU IIPOKATKE
aHaJIM3UPOBAThH Hay4HO- oT ko3¢ duLmeHTa TpeHus?
TEXHUYECKYI0 HHPOPMALHUIO. 2.JlaiiTe onpeneneHne Hakiena U peKpUCTAIN3alnu, IpU

KaKuX yCJIOBHUAX IMMPOUCXOJAT 3THU MPOUCCCHI U KaK
BJIMAKOT HA IPOYHOCTb MmeTayuia?

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoinenus sHanus: CTyIeHT ToKa3al MOJIHOe 3HaHHe MaTepuana
OTIFICAHHOTO B BOTIPOCE.

Oyenka: 4
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus snanus: CTyIeHT OKa3ajl T0CTaTOYHOE JIJIsl TOHUMaHUs
TEMBI - 3HAHUE MaTepHalia OIMMCAHHOTO B BOIIPOCE.

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus snanus: CTyIeHT ToKa3al yAOBIECTBOPUTEIBHOE IS
MTOHMMAaHUS TEMBI - 3HAaHUE MaTepHalia OMMMCAaHHOTO B BOIIPOCE.

KM-6. IIpoBepka pac4yeTHOro 3agaHus 6

®opmbl peanusanun: [IpoBepka kadecTBa opopMIICHUS 3aaHUS
Tun KoHTpoBLHOr0 Meponpusitusi: Pacuetno-rpaduueckas padora
Bec konTposbHoro meponpusitusi B BPC: 10
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IIpouenypa mnpoBedeHMsT KOHTPOJBLHOI0 MeEPONPHUATHA: B COOTBETCTBMM C IUIAaHOM
KOHTPOJbHBIX Meponpusituii B BAPC, Ha KOHTPOJIbHBIX HEEIAX MPOBOJIUTCS TEKYIIUA KOHTPOJIb U
BBICTaBJIACTCA OLICHKA.

Kparkoe conepxanue 3ajaHus:
B cootBercTBHY € TIaHOM KOHTPOJIbHBIX Meponpusatuil B BAPC, Ha KOHTPOJIBHBIX HEAEIAX

IMPpOBOAUTCA TCKYH_[I/If/'I KOHTPOJIb U BBICTABJIACTCA OLCHKA.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3uare: 'OCT u TV, npumensiemble 1.Kak paccunTbIiBaeTCs IJI€HO YCUIIUS U KPYTAIIUN

IPY U3TOTOBJIIEHUU KOHCTPYKLUH U MOMEHT IIpH NPOKaTKe?

JeTrajie MallnH B 2.B yem 0coOeHHOCTH CBOOOIHOM OCaKK MPU KOBKE?

SHEProMaIluHOCTPOCHHH. 3.Kak MOKHO MOBBICUTH KO3(DPULIUEHT TPEHUs NpU
ropsituel mpokarke?

VYMerTs: obecreunBaTh 1. Kakyto 11MHy 3aroToBKH O€pyT JUIsl OIpeAeIeHUs

TEXHOJIOTMYHOCTh ~ M3JCIHA U paboThI MPOKATKU?

OpOLIECCOB  MX  U3TOTOBJICHMS, 2.IlokaxuTe OCHOBHBIE CXEMBI ITPOIIMBKH KPYITHOM

KOHTPOJIMPOBATh coOntoieHue 3aroTOBKH C UCIIOJIb30BAHUEM TOpsiuei KOBKU?

TEXHOJIOTUYECKON  TUCLUILIMHBI

IIPU U3TOTOBJICHUE U3/ICIIUN.

Onucanne MKAJbI OIICHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku evinonnenus 3uanusa: CTyIeHT oKa3all OJHOE 3HAHWE MaTepraa
OIKMCAHHOTO B BOIIPOCE.

Ouyenka: 4
Huodienuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu ebinonnenus snanus: CTyAeHT MoKa3al JOCTaTOYHOE /IS IOHUMaHUs
TEMBI - 3HaHUE MaTepualla OIMCAaHHOTO B BOIPOCE.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku binonnenus snanus: CTyIEeHT 0Ka3ajl yJ0BIETBOPUTEIBHOE IS
NOHUMAaHMS TEMBI - 3HaHUE MaTepualla OIMCAHHOTO B BOIPOCE.

KM-7. IIpoBepka pac4eTHOro 3aganus 7

®opmbl peanusanuu: [Iposepka kauecTBa ohopMiIeHUs 3a0aHUs

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpadmueckas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpoueaypa mnpoBedeHUs] KOHTPOJBLHOI0 MepONpPUATUSA: B COOTBETCTBHMM C IUJIAHOM
KOHTPOJBbHBIX MeponpusaThii B BAPC, Ha KOHTPOJIBHBIX HEIENIX MPOBOJUTCS TEKYIIIMNA KOHTPOIb U
BBICTABJIACTCS OILICHKA.

Kparkoe conepxxanue 3aganus:
B cooTBeTcTBHH € IIITaHOM KOHTPOJIBHBIX MeponpuaThii B BAPC, Ha KOHTPOIBHBIX HEAEISAX

IMPOBOAUTCHA TCKyH_II/Iﬁ KOHTPOJIb U BBICTABJISICTCA OLICHKA.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE METO/IbI 1./laliTe onpeneneHne NpUIycKa 1 1oImycKa?
00pabOTKH METaNIOB JABJICHHUEM, 2.Ilokaxxute MEeTo/ onpeieNeHns IPUIYCKa U AO0IycKa U

15




OpUMEHSIeMble TpPU  MOJyYEHUU BBIOOpA MacChl 3arOTOBKH, HA MPEJIOKEHHON JeTaan
IIPOU3BOJCTBEHHOI'O cornacHo 'OCT-7062? (LlunuHap ¢ OTBEPCTHEM,
000pyI0BaHU. packaTaHHOE KOJIbIIO, CTYIIEHYAThIH Ba)

YMeTb: BBIOMpAaTH OCHOBHBIE U 1.C kaKoil 11eJ1bI0 MPU KOBKE 3arOTOBOK C OTBEPCTUEM,
BCIIOMOTaTeNbHbIE MaTepuagbl U JIeJIal0T BHYTPEHHEE OTBEPCTHE KOHYCOBUIHBIM?
CIOCOOBI peayiv3allid OCHOBHBIX 2.B ueM oTnuuMe IpU ONPEIEICHUN TPEBBILICHUS
TEXHOJOTMYECKHX IIPOIECCOB U pa3MepoB, M0 BHYTPEHHUM U BHEIIHUM ITOBEPXHOCTAM
IPUMEHSITh IIPOrPECCUBHBIE 3aroTOBKH?

METO/IBI SKCIUTyaTaluu

TEXHOJIOTUYECKOTO 000pyIOBaHHS

OpU  U3TOTOBJICHUM  M3JEIUN

MaIIMHOCTPOEHHUS.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku evinonnenus 3uanusa: CTyIeHT ToKa3all OJHOE 3HAHUE MaTepuaa
OIKMCAHHOTO B BOIIPOCE.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuku evinonnenus 3uanus: CTyJeHT MoKa3all JOCTaTOYHOE JJIsi TOHUMAaHUs
TEMBI - 3HAHUE MaTepralia OIMCAHHOTO B BOIIPOCE.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku evinonenus 3uanusa: CTYACHT TOKa3all YA0BIETBOPUTEILHOE IS
MIOHMMAaHHMSI TEMbI - 3HAHUE MaTepralia OIMCAHHOTO B BOIIPOCE.

KM-8. IIpoBepka pac4yeTHOro 3aganus 8

®opmbl peanusanmnu: [Iposepka kayecTBa ohopMiIeHUs 3aaHUs

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpapmueckas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpoueaypa mnpoBeleHHs] KOHTPOJIbHOIO MepONpHUATHA: B COOTBETCTBHM C TUIAHOM
KOHTPOJBbHBIX MeponpusaTHii B BAPC, Ha KOHTPOJIBHBIX HElEeNIX MPOBOJUTCS TEKYIIMHA KOHTPOJIb U
BBICTABJIACTCS OILICHKA.

Kparkoe conepxxanue 3agaHus:
B cootBercTBHY € TNIaHOM KOHTPOJBHBIX Meponpustuii B BAPC, Ha KOHTPOJIbHBIX HEAENIIX

MMPOBOAUTCHA TCKYI_I_II/Iﬁ KOHTPOJIb U BBICTABJIACTCA OLCHKA.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE METO/IbI 1.00bscHUTE OCHOBHBIE TUITBI HCIOIb3YEMBIX B
00pabOTKH METaIOB JaBJICHUEM, MIPOMBIIIIJIEHHOCTH KPBILIEK pe3epBYyapoB U JTOHHBIX
IPUMEHSEMbIE TIPU  IOJyYEHUU yacten?

MIPOU3BOJICTBEHHOT'O 2.KakuMu MeTojaMi MOXHO U3TOTOBUTH KPYITHBIE
000pyI0BaHUSI. KPBILIKH U1l IPOMBIIIJIEHHBIX PE3€pBYapoOB?

3.Ilepeuncnute OCHOBHBIE CTIOCOOBI MOTYYEHUS
KPYIHBIX 00€4aeK JUIs U3TOTOBJIEHUS! KOPITYCOB
TEIJIOBOTO 000PYAOBaHUS?

VYMeTb: BbIOMpaTh OCHOBHBIE H 1.Kakue unTepBaisl TeMIepaTyp UCHOIb3YKOTCS IpU
BCIIOMOTaTeNIbHbIE MaTepuaabl U ropsiuel MTamMIoBKe JHUI?
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CrocoObl peanu3al OCHOBHBIX 2.Kakue KpbIIIKH pe3epByapoB MOT'YT BbLIEPKATh
TEXHOJOTMYECKUX IIPOLECCOB U Oosbliee qaBlieHHE, KOHMYECKON MM SJUTMITHYECKON
MIPUMEHSATH IIPOrPECCUBHBIE dbopMbI?

METO/IbI JKCILTyaTaluu 3.00bsICHUTE OCHOBHBIE CIIOCOOBI CHIYKEHHSI TPEHUS TIPU
TEXHOJIOTHYECKOro 000pyn0oBaHus LITAMIIOBKE U BOJIOYEHUU?

OpU  U3TOTOBICHUM  M3JEIIHN

MalIMHOCTPOECHHUSI.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huoicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapaxmepucmuxu evinoanenusi snanus: CTyJIEHT ToKa3aJl IMOJIHOE 3HAaHKE MaTepHaia
OTIFICAHHOTO B BOTIPOCE.

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus snanus: CTyIeHT oKa3aj I0CTaTOYHOE /71l TOHUMaHUs
TEMBI - 3HAHUE MaTepHalia OIMMCAHHOTO B BOIIPOCE.

Oyenka: 3
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinonnenus sHanus: CTyIeHT oKa3al yA0BIECTBOPUTEIBHOE TS
MIOHMMAaHUS TEMBI - 3HAHUE MaTepHralia OMMMCAHHOTO B BOIIPOCE.

KM-9. IIpoBepka pacuyeTHOro 3aganus 9

®opmbl peasu3anun: [IpoBepka kadecTBa 0OPMIICHUS 3aaHHS

Tun koHTpoABLHOr0 MeponpusiTus: Pacuerno-rpaguyeckas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa mnpoBeaeHHMS KOHTPOJBLHOIO MeEpPONPHATHA: B COOTBETCTBUM C IUIAHOM
KOHTpPOJIbHBIX MeponpusiTiii B BAPC, Ha KOHTPOIBHBIX HEENSIX MPOBOJUTCS TEKYIIMI KOHTPOJIb U
BBICTaBJISICTCA OLIEHKA.

KpaTKOC CoA€cpKaHUuE 3alaHUA:
B cooTBeTcTBUM ¢ MIaHOM KOHTPOJIBHBIX MepOHpI/IHTI/Iﬁ B EAPC, Ha KOHTPOJIbHBIX HCACIIAX
MMPOBOAUTCHA TGKYHII/II\/JI KOHTPOJIb U BBICTABJIACTCA OLCHKA.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIE pacyeTbl s 1.[JaiiTe onpenenenus NpoaoJbHOM, MONepeyHON 1
BbIOOpa ONTUMAIbHBIX PEKUMOB. BUHTOBOW MTPOKAaTKHU?
2.00BsACHUTH OCHOBHBIE LIEJIN CO3AaHUSI LU(POBOTO
JIBOMHUKA?
YMeTb: NpUMEHATh CTaHAAPTHBIE 1.Kak paccuntbiBatoTcs 005kaTUs ¥ BBITSKKA ITPU
METO/bI pacuera pu IpoKaTKe Tpyo?
MIPOEKTUPOBAHUM JETANEN U Y3JI0B 2.00BSACHUTH pa3IUYMsl 3aKPBITOM U OTKPBITON Topsiueit
U3JIeJIMH MalIUHOCTPOEHUS. LITAMIIOBKH?
3.Kak BeIOpaTh onTHUMaNbHBIN MPodUIIs BajKa WK
LITaMIIA, 1)1 IPeJIOKEHHON neTanun?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA. CTy,[IeHT IMOoKasaJl MMOJIHOC 3HAHUC MaTCpuruajia
OIMMCAHHOI'O B BOIIPOCE.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuku evinonnenus 3uanus: CTyJeHT MoKa3all JOCTaTOYHOE JJIsl TOHUMAaHUs
TEMBI - 3HaHUE MaTepualia OIMCAHHOTO B BOIIPOCE.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku evinonnenus 3uanusa: CTYACHT TOKa3all YA0BIETBOPUTEILHOE IS
MIOHMMAaHHS TEMbI - 3HAHUE MaTepualia OIMCAHHOTO B BOIIPOCE.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU
IIpumep Onsiera
OcCHOBHBIE TPOIIECCHI UCTIONIB3yeMbIE IIPU 00pabOTKE METAIIIOB JaBJICHHEM
IIpouenypa npoBenenust

3aueT ¢ OIEHKOW MPOBOAMTCA B CMEIIaHHOW nByxcraamitHod ¢opme: 1) Crynenty maercs 45
MUHYT Ha MOJATOTOBKY OTBETa. 3a 3TO BPEMs OH COCTABJIIET OTBET B BUIE OCHOBHBIX TE€3UCOB, U
MOKA3bIBAET  OCHOBHBIE  rpaduueckue  3aBucuMocTH W cxembl.  2)  [IpoBomutcs
OYHas/TUCTAaHIIMOHHAs Oecena CTyIeHTa M TNPENOAOBaTeNs, C HCIOJIb30BAHHUEM MaTepHalloB
COCTaBJICHHBIX CTYJEHTOM Ha TMepBoi crtaauu. [1o utory craBuTcs AUQEpUHIIUPOBAHHAS OIEHKA 3a
3ayer.

l. Ilepeuens komnemenyuil/unOUKamMopo8 u KOHMPOILHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenumnsa/Muankarop: OIIK-4(Komnerenius)

Bonpocel, 3a1anns
1.OcHOBHBIE TIPOIIECCHI UCTIONB3yEeMbIE TIPU 00PaOOTKE METAIJIOB JaBlICHHEM
2. ITocTpoeHue YepTexa 3aroTOBKH U OIPE/ICIEHIE JOITYCKOB U MOCAIOK.
3.Meronb! noBsienus 3¢ dexruBaoctu npoueccos OM/I.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.CTyaeHT JOMKeH MepeunciIuTh OCHOBHBIE MPOLIECCHI UCIIONI3yeMble TPU 00padoTKe
METAaJUIOB JIaBJICHUEM, JJaTh UX KPAaTKOE OMMCaHUE U CXEMAaTUYHOE U300pakeHue.
OTBeThI:

1. OcHoBHble npoueccbl OM/: npoKaTKa; KOBKa; NpeccoBaHWe; BOOYeHUE; 06 beMHAnA LUTaMMOBKa;
JINCTOBAsA WITaMNOBKa; KOMBMHUPOBAHHbIE cNocobbl 06paboTKuM.

Bepnpriii otBet: [IpokaTka — 310 00pabOTKa JaBI€HUEM 3ar0TOBOK U3 METalljla, B X0JI€
KOTOPOW Ha HUX BO3JEHCTBYIOT IIPOKATHBIC BAJIKU. Llenbro Takoi onepanuu, 1uist
BBITIOJTHEHUS] KOTOPOH HEOOXOMMO UCIOJB30BaHUE CIIEIUATN3UPOBAHHOTO
000pyI0BaHUs, ABISETCS HE TOJIBKO YMEHbILIEHHE FT€OMETPHUECKUX MTapaMeTpOB
MONIEPEYHOT0 CEYEHUSI METAJUIMUECKON JIeTal, HO U IIPUIaHNEe el TpeOyemoit
KoHpurypanuu. KoBka, 0OTHOCHTCS K BBICOKOTEMIIEPATYPHBIM METO/1aM 00pabOTKU
nasineHueM. Ilepen HauanoOM KOBKM METAINIMYECKYIO JETANb I0JIBEPratOT HArpEBY,
BEJIMYMHA KOTOPOI'O 3aBUCUT OT MApKH METAJIIA, U3 KOTOPOro OHa U3rorosiieHa. llpu
IIPECCOBAHUM, METAJLT BBITECHSAETCS U3 TIOJIOCTH MaTPHIIbI YEPE3 CIEUATbHOE OTBEPCTUE B
Heil. [Ipu aToM ycunue, KOTOpoe HEOOXOJUMO /ISl OCYIIECTBIICHHUS TAKOTO BbIJJABINBAHUS,
CO37aeTcsl MOIIHBIM IIpeccoM. [IpeccoBaHnIO MPEMMYIIECTBEHHO MTOABEPTAOT JIE€TANIH,
KOTOPBIE U3TOTOBJIEHBI U3 METAIIIIOB, OTIIMYAIOIIUXCS BBICOKON XPYIIKOCTBIO. MeToom
MIPECCOBAHUS MOMYYAIOT U3IENHSI C TIOJIBIM UJIH CIIOLIHBIM MPpo(duiieM U3 CIJIaBOB Ha
OCHOBE TUTAaHA, MEJIU, AJIFOMUHUS U MArHUs, a TAK)KE ITOPOLIKOBBIX U KOMIIO3ULIMOHHBIX
Marepuaios. [Ipu BosoyeHnN, OCHOBHBIM HHCTPYMEHTOM, ITPH TOMOIIN KOTOPOI'O
BBINOJIHSAETCS TaKasi TEXHOJOTHUECKas ONepalysl, Kak BOJIOYEHUE, sBIsieTCs puibepa,
HazbIBaeMas TaKke BOJIOKOW. B mporecce BojgoueHuUs Kpyrias win hacoHHast
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METaJUINYeCKas 3ar0TOBKA MPOTATHBAETCS Yepe3 OTBEPCTHE B PHIIbEPE, B PE3yIbTATE YETO
u hopmupyercs uzaenue ¢ TpedyeMbimM npoduiieM monepeyHoro ceuenus. Hauboee
SIPKUM [IPUMEPOM HCII0JIb30BAHMSI TAKOM TEXHOJIOTUH SIBIISIETCS MPOLIECC ITPOU3BOJICTBA
MIPOBOJIOKH, KOTOPBIH MPe/Ioiaraet, 4To 3aroToBKa 00JIbIIOT0 AUaMeTpa
MOCJIeIOBATEIBHO MPOTATHBACTCS Yepe3 LEINbIi psit GuiIbep, B UTOre IpeBpaliasch B
MPOBOJIOKY TpebyeMoro auamerpa. OO0beMHas MITaMIIOBKA, COCTOUT B TOM, UTO
MOJTy4YeHHE U3AETHs TpeOyeMoil KOH(PHUTypaluy OCYIIECTBISETCS IPU MOMOILH I TaMIIA.
BHyTpeHHss 110510CTh, KOTOpas chOpMUPOBaHA KOHCTPYKTUBHBIMU 3JIEMEHTAMHU LITAMIIA,
OrpaHUYMBAET TEUEHUE METaJlla B HEHYKHOM HaripaBieHud. llpu nucToBoil mTaMnoBKu
TOTOBBIE U3JIENHS MTOTYYAlOT U3 JIMCTOBOTO MeTalljia. B 3aBucMMOCTH OT TOro, Kakoro
pe3yabTaTta He0OXO0UMO JTOOUTHCS B MPOLECCE BHIMOJIHEHHS TaKOH TEXHOJIOTHIECKOM
orepalu, pa3inyaroT MITaMIIOBKY: pa3IeIUTeNbHYI0 (0Tpe3Ka, BHIpyOKa U IpoOUBKa);
(dhopmMooOpasyromyo (ThOKa, BBITSKKA, pa3iada, OTOOPTOBKA, YEKaHKa U JIp. ).
Komb6unnpoBanHbie criocoobl 00pabOTKHU: BOJIOUEHHUE C UCIIOJIb30BAHUEM TTOJIBUKHOM
BpAalLAOLLEHCs BOJIOKU; POTAL[MOHHAs KOBKA.

2.Mertob! noBbleHus 3¢ hekTuBHOCTH nporeccoB OM/I.

OTBeTHI:

OnucaTh OCHOBHBIE METO/IbI MOBBIIECHUS YPPEKTUBHOCTU U onTuMu3anuu npu OM[J]
Bepubrii otBeT: OCHOBHBIC HaIlpaBJICHUS MOBBIMICHUS 3P PexkTuBHOCTH ITporteccoB OM/I:
1) Ucnonbp30BaHuE COBMEIICHHBIX U KOMOMHUPOBAHHBIX MPOIIECCOB Ae(POpMALIMOHHOM U
TepMUYEeCcKoi 00paboTky; 2) Mcnonp3oBaHne pa3orpeBa 3aroTOBKU MPU HHTEHCUBHOM
nedopMaIui 1 MakpocaBUroB; 3) Mcrnonp3oBaHUE SHEPro- U TEIIOCOEPETratoIInuX
TEXHOJIOTUH NP HAarpeBe, TPAHCIOPTUPOBKE U ehopMuUpyromeil 00padoTke MeTaa
3arotoBkH; 4) Vcnonb3oBaHue 0COOEHHOCTEH TEIIONepeaayu U OXJIaXACHUS IPH
00paboTKe KPYIMTHOTa0APUTHBIX CIIUTKOB.

3.Iloctpoenue yepTexa 3arOTOBKU M OIpPEIEIeHNE JOMYCKOB U MOCAIOK.

OTBeTHI:

OObsSICHUTB KpUTEPUs BBIOOPA MPEBBIILIEHHUS pa3Mepa 3ar0TOBKH ITPpU ropsiueit oopaboTke

METaJIJIOB JaBJICHUEM
Bepublil oTBeT: 3aroToBKM - MOKOBKH M3TOTOBIISIOT C IPUITYCKAMU HAa MEXaHUYECKYIO
00paboTKy, AOMyCKaMHu Ha KOBKY U HamyckamHu. Jlomyck Ha U3rOTOBJIEHUE JI€TAIN HE
ClIelyeT CMEIINBaTh C MIPUITYCKOM Ha 00paboTKy aeranu. [Ipumyck npeacrasiser coboi
yBEJIMUYEHUE pa3Mepa JIeTall CBEpX HOMUHAIBHOIO Ha BEJIMYMHY CJIOSIT METaslIa,
CHMMAaeMOTr0 IIPU MEXaHUUECKOW 00paboTKe C LIETbIO MOIyUeHHs ONpeAeIeHHON TOUHOCTH
pa3MepoB U HEOOXOIUMON YMCTOTHI pabounx noBepxHocTel. Benuunna npumnycka B
Ka)KJIOM OTZIEJIBbHOM CIIy4ae YKa3bIBA€TCsl HA YEPTEKE MOKOBKHU U 3aBUCUT OT JUIMHBI,
TOJILIUHBIL, AUAMETPA U CIOKHOCTU KOHPUTypauuu nokoBku. Kak 661 TOuHO HU paboTan
KYy3HEIl, OH HE MOXKeT 0e3 MaJlelIINX OTKIOHEHUH NPUAaTh AETalIN BCE pa3Mephl,
yYKa3aHHbIE B uepTeke NOKOBKU. [103TOMY, YTOOBI OTpaHUYNUTh BEIMUYMHY OTKJIOHEHUS OT
3aJ1aBa€MbIX Pa3MEPOB, HA YEPTEKE MOKOBKH MPOCTABIIAIOTCA JOIYCKH, OTPaHUYMBAIOLIIE
HETOYHOCTh paboThI Ky3Hela. B Tex ciiydasx, Korja nokoBKY HEBO3MOXHO U3TOTOBUTH
COOTBETCTBEHHO KOHTYpY JA€TalH, ee (hopMa YIpoIIaeTcs 3a CUET OCTaBJICHUS B
HEOOXOMMBIX MeCTax N30BITOYHOTO METaJlIa, HA3pIBAeMOT'0 HAITyCKoM. OCHOBHBIE
OTIpeJIeJIEHUs U MTPaBUjIa YCTAaHOBIICHHSI IPUITYCKOB U JIOITYCKOB Ha MTOKOBKU
pernamentupoBanbl ['OCT 7062. [Ipumyckom Ha3bIBa€TCA MPETYCMOTPEHHOE
MPEBBIIIEHHE Pa3MEPOB MOKOBKH MPOTUB HOMHUHAJIBHBIX Pa3MEPOB JeTalH,
oOecnieunBarolee nocjae MexaHn4eckoil 00paboTku Tpedyemble pa3Mephl IeTalu 1
YHUCTOTY €€ MOBEPXHOCTH. JlonycKoM Ha Ky3HEUHYI0 00paboTKy Ha3bIBaeTCs pa3HOCTh
MeX /1y HanOOJIbIIUM ¥ HaMMEHBIINM MpeAebHBIMUA pa3MepaMy MOKOBKU. BepxHum
OTKJIOHEHHEM Ha3bIBAETCS PA3HOCTh MEXKIY HAUOOJBIINM MPeAETbHBIM U HOMUHAIBHBIM
pa3Mepamu MOKOBKHU. HMKHUM OTKJIOHEHHEM Ha3bIBa€TCs Pa3HOCTh MEX/1y HOMUHATbHBIM
Y HIDKHUM TIpeJIeNIbHBIM pa3MepaMy OKOBKH. BelWYuHbBI IPUITYCKOB HA MEXaHUUYECKYIO
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00paboTKy pe3aHHeM, TOIYCKH Ha HOMUHAJIbHBIE pa3Mephl IIOKOBOK U3 YIIIEPOJUCTON U
Jie- THPOBAHHOM CTaJId, U3TOTOBJISIEMBIX CBOOOIHON KOBKOM Ha MOJIOTAX,
pernamenTupoBanbl ['OCT 7829. [Ipunycku no I'OCT 7829 nazHauaroTcs Ha
HOMHHAJIbHBIE pa3Mepbl AeTajll, YKa3aHHbIE B UEPTEKE JAETaIH, IPU YUCTOTE TOBEPXHOCTH
3 WM Ha HOMHMHAJIBHBIE Pa3Mephl, YKa3aHHBIE B TEXHOJIOTMYECKOM YePTEKe
peABapUTEIIbHO 00paboTanHOM (000 apaHHOI) 3aroToBku. B Tadmumax 'OCT 7829
yKa3aHbl HOMUHAJIbHBIE BETMUYMHBI IPUITYCKOB HA pa3Mep JIeTallid U3 pacueTa 00paboTKu
MTOKOBOK C JIBYX CTOPOH, a MpeJielibHbIe OTKJIOHEHHUS yKa3aHbl HA HOMHHAJILHBIE Pa3Mephl
1okoBOK. [Ipu 06paboTke neTanu ¢ OJHON CTOPOHBI MPUITYCK TPUHUMAIOT PABHBIM
MTOJIOBHHE BEIMYMHBI, ykazaHHoHU B Tabnumax ['OCT 7829; BepxHee OTKIIOHEHUE TIPH 3TOM
COXpaHsIOT 0e3 U3MEHEHHs, a HIKHEee MPUHUMAIOT ¢ Koaddumuentom 0,5. s
HeoOpabaThIBaeMbIX MOKOBOK MJIM YYAaCTKOB JAOIMYCKH Ha COOTBETCTBYIOIINE pa3Mephbl
nasnayvatorcs mo I'OCT 7829 ¢ koappunmentom 0,5—0,8. HapyxHbie paanycsl
OKPYTJICHUH, YTSKKH IPU IPOIIMBKE U OTPYOKE, CIBUT CEYCHHI, CMEIICHHE OTBEPCTHUS
IIPU TIPOIIMBKE, HETIEPIIEHANKYIISIP,HOCTh TPaHeil, HEpaBHOMEPHOCTb pacIpeesIeHUs
MIPUITYCKa U APYTUE UCKAXEHUS (POPMBI HE TOJKHBI BEIXOAUTH 32 MPEeIibl JOMyCKa.
Jlanee cTyIeHTy HEOOXOAMMO MTOKa3aTh CXEMY pacdeTa JOIYCKOB U MPUITYCKOB 110
HapYXHBIM U BHYTPEHHUM [TOBEPXHOCTSIM JICTAIIH.

2. Komnerennusi/Mugukarop: [1K-17(Komnerenius)

Bonpocel, 3a1anns
1.OcHOBHBIE BUBI HCITONIB3YEMbIX 3aroTOBOK a1t OM/I, X BUIBI M TapaMeTphI.
2.OCHOBHBIE BU/IBI CITUTKOB U MOJIETIH CITUTKA AJI1 KOBKH.
3.Bei0op 1 000CHOBaHKE TEMIIEPATYPHOTO HHTEPBAJIa 00PaOOTKHU ISl pa3IMYHBIX ITPOIECCOB.
4.ConeprkaHue TEXHOJIOTHYECKOM pa3padOTKH.

MarepuaJsl 1JIs1 IPOBEPKHU OCTATOYHBIX 3HAHUM

1.OcHOBHBIE BUBI NCIIOJIB3YEMBIX 3aroTOBOK At OMJI, X BUIBI U TapaMeTpBI.
OTBeThI:

CryneHTy HEOOXOJMMO MEPEUUCIINTh OCHOBHBIE BUbI 3aTOTOBOBOK HCHOIb3yeMble ipu OM/I:

CIIUTKH ITOJIy4aeMble JIUThEM; HETPEPBIBHO-IINTAS 3arOTOBKA; PEBAPUTEIBHO-

neGopMHUpOBaHHAs U KaTaHHAs 3aroTOBKa. Takke yKa3aTb OCHOBHBIE ITApaMeTPhl 3aTOTOBOK.
Bepnpriii otet: [Ipu OMJI nprMeHSIIOT 3arOTOBKHU U3 APOPMHUPYEMBIX METAJUIOB U
CIUIaBOB, K YHCITy KOTOPBIX OTHOCSITCS YIJIEPOJUCTBIE, IESTUPOBAaHHBIE U
BBICOKOJIETHPOBAHHBIE CTAJIH, KapOIIPOUYHbIE CIUIaBbI, ATFOMUHUN, MarHui, MeJlb, TUTAH U
CIJIaBbl HA X OCHOBE, a TaKXXe MOJIMO/IeH, BoIb(hpaM, HIOOUH U 1ip. Bee 3T Marepuansl
XapaKTepPU3YIOTCSI OTHOCUTEIBHO BBHICOKON IIIACTUYHOCTHIO. CIUTOK CIYXKHUT 3aTOTOBKOM
JUISL KPYIIHBIX KOBAHBIX IOKOBOK, MAacca KOTOPBIX U3MEPSIETCS B TOHHAX, @ MUHUMAJIbHas
IJI0Ia/1b HauOOoJbIIEro nonepeyHoro ceuenus npespimaet 1200 cM2 (quametp > 390 mwm,
cropoHa kBajpara > 350 mm). CIUTKH U3 KOHCTPYKIIMOHHON CTaJIM B 3aBUCUMOCTH OT
rabaputoB uzaenuit oTimBaroT Maccoit ot 1200 kr mo 350 1. [Jdns uznenuit u3
JIETUPOBAHHBIX CTAJEH CIMTKU UMEIOT MEHbIIYIO Maccy. [Ipu oTinMBKe clnuTKaMm NpUAA0T
(hopMy yCEeUeHHOM MUPAMU/IBI C TIONIEPEYHBIM CEYEHUEM KPYTIIOi, KBaIpaTHOW WITH
MHOTOyroisHOU (opMmbl. [1Inpokuii KoHel ciIuTKa A7 KOBKH (MPpUOBLIbHAS YacTh)
pacnonararoT BBepxy. HUKHIOI0 4acTh CIIMTKA Ha3bIBAIOT JOHHON. MeTasi, KOTOpbIN MpU
KOBKE HCIIOJIb3YIOT JUIsl U3TOTOBJIEHUS IIOKOBOK, PACIIONAraeTcsl MEXAY JOHHOHN U
MpUOBUIBHON YacTSAMU M Ha3bIBAETCS KOPITYCOM CIMTKA. Macca npuObIIbHON U JOHHOM
YacTeil CIMTKOB, OTAESAEMbIX IPU KOBKE, COOTBETCTBEHHO cocTaBiseT 18-20% u 3-5%
COOTBETCTBEHHO. /{1151 JIETMPOBaHHOM CTAIM 3TH OTXOJBI COCTABIISIFOT COOTBETCTBEHHO 30 M
58%. OnucaHHbIE CIMTKHA UMEIOT IO CEYEHUIO U JUIMHE HEOTHOPOIHOE CTPOEHHUE,
coziepkaT 1e(heKThl TUTEHHOTO MPOUCXOXKIEHUS (ycal04uHast MOPUCTOCTb, TPEIUHBL,

ra30BbIC ITY3bIPpU, HEMCTAJUIMYCCKUC BKIITOYCHUA U T.I[.). KpOMC TOTO, IJ11 CJIMTKOB
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XapaKkTepHa JICHAPUTHAs JIMKBALUS (XMMHUYECcKast HEOJHOPOJHOCTH). bBiitoMbl 1 ciisiOb
UCIOJB3YIOT B KAUECTBE 3ar0TOBOK Il CPEJHUX 110 MACCE MTOKOBOK, Y KOTOPBIX IIOIIAb
IIONEPEYHOro ceueHus: HaxoauTces B npeaenax ot 130 no 1200 mm2, a rabapuTHBIA pazMep
Bapbupyercs ot 140 10 450 mm. DTOT BUJ 3ar0TOBOK MPUMEHSIOT TAKXKE /I KPYIHBIX
IITaMIOBAHHBIX MOKOBOK. IIpu 3TOM yiHa O1F0Ma MOXKET COCTaBIATH OT 1 10 6 M. OTH
BUJIbl 3aTOTOBOK SIBJIIOTCS IPEABAPUTEIBHO Ae()OPMUPOBAHHBIMH 3arOTOBKAMHU, C
MOTICPEYHBIM CEUCHUEM B BUIC KBajpaTa (OJIFOM) UM TOJICTOM moock (ciist0) s
OOJIBIIMHCTBA ILITAMIIOBAaHHBIX [TOKOBOK, a TAKXKE MEJIKMX KOBAHbIX IIOKOBOK B KAaU€CTBE
3aroTOBOK IPUMEHSIOT COPTOBOM MTPOKAT € KPYIJIBIM WM KBaJIPaTHBIM IOIIEPEUHBIM
ceueHreM. Kpome toro, a1 00beMHON IITAMIOBKH UCHOIb3YETCs TPOMUIbHBIN U
NIEPUOJNYECKUI ITPOKaT, a TAKXKE [10JIOCOBAs 3aroToBKa. B mociennee Bpems B
IPOMBIIIICHHOCTH HIMPOKO MCIIOJIb3YETCs HENPEPhIBHO-JINTAs 3ar0TOBKA, Y KOTOPOH
CHMMAaeTCs OTPaHUYCHHUE TI0 JJIMHE 3ar0TOBOK, TAK)KE OHA 00J1a1aeT 0oJiee BHICOKUM
Ka4yeCcTBOM I10 CPABHEHUIO C METAJIJIOM KPYIIHBIX CIIMTKOB.

2.OCHOBHBIE BUJIbl U MOJIEH CIUTKOB JJIs1 KOBKH.
OTtBeTsI:

CryneHTy HEOOXO0JMMO TIEPEUNCIINTh OCHOBHBIE BUIBI Ky3HEUHBIX CIIUTKOB. 3aT€M OOBSICHUTD

UX METAJUTypruyeckue 0OCOOEHHOCTH M IPUMEHEHHSI TPEX OCHOBHBIX MOJIEJICH CIIUTKA.
Bepusiit otBeT: OOBIYHBIEC CTATBHBIC Ky3HEUHBICCIMTKY OTJIMBAIOT CBEPXY B M3JIOKHUIIBI C
IIOJIOCTBIO0, UMeEIoLIeH (POpMY YCEUEHHOM MUpPaMubl U MONEPEYHOE CEYEHHE IeCTH -,
BOCbMHU-, IBEHAILIATUYTOJIbHUKA. DOpMa CIINTKA YUUTHIBAET YCIOBUS KPUCTAIUIN3ALUU
MeTajula ¥ TpeOoBaHus K NOKoBKe. [IpubbuibHas 1 1 ToHHAs 3 yacTH ciIMTKA 2 yIansoTCs
B Ky3HEUHOM Iiexe. Macca ciutka konebnercs B mpeaenax Mci = 0,2 — 350 t.OTHoIIeHne
HauOoJbLIeH AMUHBI L, MCIIONIB3yeMOil ISl H3rOTOBIIEHUS IOKOBOK, K CPEAHEMY JHAMETPY
Dcp cnutka o0braHO H3MeHsietres B ipenenax L/Dcep=1,9 - 2,3. [l u3roroBieHus
JUIMHOOCHBIX TOKOBOK MCIIOJIb3YIOTCS! YIJITMHEHHBIE CIIMTKU ¢ cooTHoueHuem L/Dep=3[]
5. DTH CIIUTKH HE MOJBEPraroTCs OcajKe OOWKaMU B MOMEPEYHOM HAIIpaBIECHUH, MO0
npegycMaTpuBaeTcs UX pa3pyOka Ha yacTu. [IpenMyiiecTBa 3TUX CIMTKOB 3aKJIIOYAIOTCS B
0o0s1e€ OTHOPOJHOM XMMHUYECKOM cocTaBe MeTasuia. [1osible CIUTKY moy4aroT METOI0M
LEHTPOOESKHOTO JIUThS B U3JI0KHHULIBI C XOJIOIMIbHUKAaMU. Pa3Mephl oJIoro ciauTka
HECKOJIbKO MEHBIIIE 110 CPABHEHUIO ¢ OOBIYHBIMH CIIUTKaMU, Tak, L/Dcp=1,25. BaxHabim
YCIIOBHEM KpHCTATU3AIMH sBIsieTcs oTHOIEeHHe L/6[] = 4, (8 — TonmuHa CTeHKU TO0JI0r0
cnutka). [IpuMeHsIoT Mosble CIUTKHU AJ1 TOKOBOK C OTBEPCTUSIMU (YCTpaHseTcs onepanus
npomuBky). [IpenMyiiecTBaMu UX SBISIOTCS MEHbILAS MPOJIOJKUTENBHOCTh HarpeBa
nepeJi KOBKOM M TO, YTO CIMTKHU HE HMEIOT OCEBON PBIXJIOCTH U BHELEHTPEHHOM JIMKBALINU.
MasnonpuObUIbHBIE CTUTKH MOJIy4at0T METOJIOM JOMOJHUTEIBHOIO YTETJICHUS BEpXHEH
(MpUOBLILHON) YaCTH CIUTKA. DTO MO3BOJISET MOJIy4aTh 00JIee KaueCTBEHHBIN MeTall B
BEPXHEH yacTu, ¥ CHIKATh MPOLEHT OTX010B. becnpuObUIbHbIE CIUTKU MOTY4atoT
METOJIOM HeqonuBa. Kak nmpaBuiio y HUX MEHBLINH MPOLIEHT OTXO0JI0B 3@ CUET OTCYTCTBUS
NpUOBIIBHON YacTH, HO TaKHE CIIMTKU TPEOYIOT ClIeUAIbHBIX Mep 10 00paboTke
yca/IouHOM paKOBUHBI (BbICBepauBaHus). CIUTKH ¢ MOBBILIEHHOW KOHYCHOCTBIO (710 12rp)
- CYILIECTBEHHO IMOBYIIIAI0OT 00bEM OCHOBHOTO TEJA CIUTKA ¢ KAYeCTBEHHBIM METAIJIOM, HO
TpeOytoT u3roronienne HecTanapTHBIX U He ['OCToBckux gpopm. Tpex u yeTbipex
"JenecTKoBbIe" CIUTKH, UMEIOT MTONIEPEYHOE CEUEHNE B BUJIE BBITAHYTHIX CHMMETPHUYHBIX
nenecTkoB. Takue CIUTKY MO3BOJISIOT T00UThCs 00Jiee BHICOKOKAUECTBEHHOM CTPYKTYPBI
MeTaJljia, 3a CUET YBEIMUYEHNS MAaKPOCIBUIOB IPU KOBKE B IIPOJOJIBLHOM HallpaBjieHuu. 3
METAJITypruuecKuX 0COOEHHOCTEH KpUCTANINU3alMK JUTOrO MeTaljia B CIIUTKAX,
UCTOJIB3YIOTCS TPH OCHOBHBIE MOJienu ciuTka. [Ipu BeiOope Mozienn HeoOX0auMo
YUUTHIBAaTh XUMUYECKUH COCTaB U MAapKy CTaJIM, MACCy CIUTKA, KOJIMYECTBO PA3IMUHBIX
nedexroB metanna. [lepas Mmonenb. CAMTKHU BEIOOKOJIETUPOBAHHBIX CTaJIeH 1
CHeIHaJIbHBIX CIUIaBOB, XapaKTEPHU3YyIOTCS 00pa3oBaHUEM CTOIOUYATHIX KPUCTAIIIOB,
3aHMMAIOIUX NPAKTUYECKHU BCE MONEPEUYHOE CEUEHHE CIIUTKA, PaAHAIbHO HAIIPABIIEHBI U
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pacrocTpaHeHsl 10 BCei BHICOTE; B OCEBON 30HE OPUCTOCTh U 1e(EKTHI yCaTOUHOTO
npoucxoxjaeHusa. Bropas moaens. CIUTKU cpeaHENd MacChl U3 YIIEPOAHCTHIX CTaIe
OOBIYHOTO KAa4eCTBa, a TAK)KE HETIPEPHIBHO JIUTON METAILT - XapaKTePU3yIOTCs
o0pa3oBaHHeM pa3BUTHIEX 30H BHEOCEBOM M OCEBOM JIMKBAIIUHU, a TAK)KE OCEBOU
poixsiocteio. Tperbs mogenb. 3. CIUTKU OO0JIBIION MAacChl YTIIEPOAUCTHIX U
CpeIHENIETUPO-BaHHBIX CTajel - CToa0uYaThie KPUCTAILIBI 3aHUMAIOT OKOJIO 1/6
NOIEPEUHOr0 CEYEHUS U PACIIOCTPAHEHBI 110 ,BCEM BBICOTE CIIMTKA; pa3-BUTasl 30HA
BHEOCEBOM JIMKBAIUH, PACIOI0XKEHHAs HA CPeIHEN TPETH MOMEePEUHOT0 CEUEHUS C
HEKOTOPHIM U3MEHEHHEM TITyOHHBI 3aJIeraHus OT IIOBEPXHOCTH CIIMTKA IO €0 BHICOTE;
OceBas 30Ha, COJeprKalllas PhIXJIOCTh, IOPUCTOCTh U 0OOTallleHa TUKBATAMU 3aHUMAET
npuMepHO 1/6 monepeyHoro ceueHus U 2/3 BBICOTHI CIUTKA; AehopMupyeMbie
HEMETAJINYECKUE BKIIOYCHHS UMEIOT Pa3IMUHYI0 KOHIIETPAIUIO IO 00bEMY CIIUTKA.

3.Be16op 1 060CHOBaHHE TEMIIEPATYPHOTO HHTEPBaIa 00paOOTKH JUIS Pa3IMYHBIX MTPOIECCOB.
OTtBeTsI:

[Toka3aTb OCHOBHBIE KPUTEPUU TPH BEIOOPE TemriepaTypsl Harpesa s OM/]
BepHnsiii oTBeT: MeTaisl U CIuiaBbl iepes; 00paboTKOM JaBiIeHUEM HAarpeBaroT 10
OTpeICTICHHON TEeMIEPATYPhIIIsI MOBBIIIECHUS UX TUIACTUYHOCTH U YMEHbBIIICHUS
COMpOTUBIEHUS AeopMmannu. Ty TeMIEpaTypy Ha3bl-BalOT TEMIIEPATypoOil Hauana
ropsiaeii 00paboTku narinenreM.OqHAKO B Mpoiiecce 00paboTKU TeMIiepaTypa MeTasia
MOHIKAeTCsl. MUHUMAaJb-HYIO TEMIIEPATYPy, IPH KOTOPOH MOKHO MPOU3BOAUTH
00paboTKy, Ha-3bIBAIOT TEMIIEPATYPOl OKOHUAHUS 00paboTKH aaBieHueM. O0macTh
TEMIIepaTyp MeX1y HauajaoM U OKOHYaHUEM 00pabOTKH, B KOTOPOIl MEeTasll WM CIIJIaB
o0ajaeT HaMTy4IleH MIaCTUYHOCTHIO, HAMMEHb-IIIEH CKIIOHHOCTBIO K POCTY 3€pHA U
MHUHUMAaJIbHBIM COIIPOTUBICHUEM Jle(hOpMallii, Ha3bIBAIOT TEMIIEPATYPHBIM HHTEPBAJIOM
ropsiaeii 00pa-00TKH JaBieHueM. Pa3mmyaroT onTuManbHBIN (JIOTTYCTUMBIN) U
TEXHOJIOTUYECKH HEOO-XOJUMBII HHTEPBAJIBI TEMIIEPATYP KOBKH, IITAMIIOBKH.
OnTuMalbHbIN HHTEpBaJI ONPEIEIIAETCS PAa3HOCTHIO TEMIIEPATYP Havajla U KOHIIA KOB-KH,
HO TOYHO YCTAHOBHTb 3TU TEMIIEPATyphl MOKHO JIUIIIh HA OCHOBAa-HUU KOHKPETHBIX
JAHHBIX, KaCAIOIINXCS MeTaJla (C METaJUTypriuiec-Koi, MeTaJuUIOBETUYECKON U
AKCILTyaTaIMOHHOM To4ek 3peHus). [109T0-My 00BIYHO yKa3bIBAIOT OPUEHTHPOBOUHBIE
TEMIIEPATypbl, KOTOPHIE 3a-T€M YTOUHSIOT. [ 1aBHBIN (akTOp, ONpeAeIonUi 3T
TEeMIIEPaTyphl, — XUMUYECKHI COCTAB CILJIaBa U OIpeiessieMble UM CBOWCTBA.
TemnepatypHbIii HHTEpBaJl 00paOOTKHU JaBICHUEM BBHIOUPAIOT C YUETOM JUATPAMMBbI
cocTosiHUS criaBoB. Ctalb cienyer 1eopMUPO-BaTh B ONPEACTICHHOM WHTEpBalie
TEeMIIEpaTyp, PACIIONOKEHHOM Ha inarpaMMe BhIIIE TOUKU A3 U HIDKE TEMIIepaTyphl
Hayana ruasieHus. B obmiem ciiydae reMmmneparypy Hauajga oOpabOTKH MPUHUMAIOT Ha
150...200°C Hmxe TUHUU CoNMIyca, a KOoHIa 00padoTku — Ha 25...50 °C Boimne Touku A3
(I7st MOABTEKTOUIHBIX CTanei) uiu Touku Al (U1 3a9BTEKTOMIHBIX cTajeil). 13
JrarpammBbl KeJ1e30—YyTriepo/ CIeNYeT, YTO C YBETUYEHUEM KOJIMUYECTBa YIiiepoJa B
CTalli TeM-TIepaTypHbI HHTepBal 00paboTKH cyxaercs. [Ipu 3ToM 0cOOEHHO pe3ko
CHIDKAeTCsl TemrepaTypa Hadana 00pabotku. [Ipu HarpeBe MeTaIoB U CIJIaBOB BbIIIE
TEeMIIepaTyphl Hauana ro-psueii 00paboTKu HAUMHAETCS MHTEHCUBHBIN POCT 3epHa
aycreHuTa. CTpyKTypa CTAHOBUTCS KPYITHO3EPHUCTOM, U MMPOUCXOJUT MOHMKEHHE €€
TJTACTUYECKUX CBOWCTB. JTO SIBIIEHUE HA3bIBACTCA MEpEerpeBoM. Ero cuutator aedexrom,
KOTOpPBIH B OOJILIIMHCTBE CIy4aeB MOYKHO YCTpa-HUTh OTKUIOM UM HOpMaJln3aluen.
OnHako 111 HEKOTOPBIX CTael (HampuMep, XpOMOHHMKEIIEBBIX) UCITPaBICHUE EPETPETOrO
MeTaJljia CONPSKEHO CO 3HAYUTENbHBIMU TPYAHOCTSAMU U MPOCTON OTKUT OKa-3bIBaeTCA
HegocTaTouHbIM. [Ipu nanbHelIeM MOBhIIEHUH TeMIIepaTypbl HarpeBa MPOUCXOTUT
pacruiaBieHHe JErKOMIaBKUX COCTaBISIONINX 3€PEH, PACIIONO0KEHHBIX 110 TPAaHHUIIAM.
Kpome Toro, okucieHue rpaHull 3epeH KHCIOPOA0M, CoJlepKalumcs B padbouem
MIPOCTPAHCTBE MEYH, BEJET K 00pa30BaHUIO MEXKIY 3€pHAMH XPYIKON OKCHJIHOM MJICHKU U
BBI3BIBACT SBJICHUE, HA-3bIBAEMOE IIEPEKOTOM U COITPOBOXKIAOLIEECS TOTHON OTEpEH
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rac-TuyHocTH. [lepexxor — HencripaBuMblii Opak. Harpes 3arotoBok 10 60IbIIHX
TEMIIepaTyp CONPOBOXKIACTCA U IPYTHMHU BPEIHBIMU SIBICHUSMU. MeTan HarpeBaeMoi
3aroTOBKH, CO-IIPUKACASICh 1 XUMUYECKH B3aUMOJICHCTBYsI C IEYHBIMU I'a3aMH,
CO-/IeprKaIllMMU KUCIIOPOJ (BOASIHOM Map U AUOKCH]L YIIIepoAa), OKUCIIA-ETCA U
obe3yrnepoxuBaercs. [Ipr 5TOM Ha MOBEPXHOCTH MeTajla 00-pa3yeTcsi OKaIHMHa,
COCTOsAIIAsE U3 OKCHUJIOB KeJjle3a. Yrap MeTajula Py HarpeBe B INITAMEHHBIX Ieyax
nocruraet 3 %. lHOr1a TEXHOJIOTY CHM)KAIOT BEPXHIOIO IPAHUILy TEMIIEPATYPHOTO
MHTEpBaJla KOBKU M3-3a HEOOXOAMMOCTH YMEHBIIUTh YPE3MEPHOE OKATMHOOOpa30BaHUE
i 00e3yriIepoKUBaHNe MeTaia. DTO CHUKEeHUE 0oJiee 3HAYUTEIBHO IS KPYITHBIX
3aroTOBOK, IIOCKOJIBKY IIPH UX Ha-TpeBe TpeOyeTcs 00JIbIIoe BpeMs BBIACPKKH B IIEUH.
[IpumeHeHne yCKOPEHHOTO pe-’)KuMa HarpeBa TaK)Ke [103BOJISIET TOBBICUTh BEPXHUM
IpeJesl TeMIle-paTypHOTrO MHTEpBaja, HO BO BCEX CIIydasx METaJll JOJDKEH BblIEp-)KUBATh
MPEyCMOTPEHHBIE TEXHOJIOTHUECKUM IIpolieccoM aedopMma-uuu 6e3
TpeuHooOpa3oBanus. Eciu B Hayane KoBkH TpeOyroTcs HeOobIne AedopMaiim, To UX
MO>KHO OCYILIECTBHUTD IIPU TEMIIE-paTypax, 0ojiee BEICOKUX, YEM IIPU KOBKE C OOIBIIUMHU
nedopmanu-siMu. HUkHIOIO TpaHuIly Temreparyp KOBKH, IITAMIIOBKUA YTOYHHUTbH 00-Jiee
CJI0KHO. 371eCh HEOOXOAUMO YUUTHIBATh HE TOJIBKO COCTAB CTAJIH (3a3BTEKTOUIHAS WU
JI09BTEKTOUIHAsS), HO U 00bEM IIOKOBKH, Kaue-CTBO TPeOyeMOro Meraa, Haluyue Win
OTCYTCTBHE TEPMOOOPAOOTKH MTOKOBKH, CIIOCO0 UX OXJIKACHUS (B TOM YHCIIE U C
UCIOJIb30BAHNEM KOBOUYHOM TEIIOTHI I TepMO0OpaboTKH U T. 11.). Ilpu ycTtanoBneHuun
KOBOYHBIX TEMIIEPATYP BaXKHO YUUTHIBATh Tpe-00BaHUS, IPEAbSBIIIEMbIE K MEXaHUUECKUM
CBOWCTBaM MeTaJlla ¢ y4e-TOM XapakTepa dKcIUTyaTauuu aetanu. Eciu ais nanHon
JIETalu IPEeyCMOTpeHa TepMudeckasi 00padoTka, HalpuMep 3aKajika ¢ OTILyCKOM, TO
IIPaBUJILHO BbIOpaHHAs TEMIEpaTy-pa KOHLIA KOBKH, ITAMIIOBKH (BbIILIE TOUKH Ar3 ais
CPEIHEYTIIEPOIUC-TON CTAIN) MO3BOJISET UCIIOJIb30BATh KOBOUHYIO TEIUIOTY JJIs
nocneayriei repmudeckoit 06padotku. Ecnu Tepmudeckas o6pa-60Tka He
IIPElyCMOTPEHA, TO HUKHUM Mpe/ie] HHTEPBala KOBOYHBIX TEMIIEPATYpP OrPaHUYHUBAETCS
YCJIOBUSAMU MOJTY4EHUSI METIKOro 3epHa. s HeGombIuX MmokoBok (Maccoit 10 1000 kr)
TeMIlepaTypa KOHIa KOBKH, IITAMIIOBKA MOKET ObITh BbIcOKOH (Ha 200...300 °C BbIIe
TOY-KU A 13) uinu Hu3Ko# (BOM3M 3Toi Touku). HecMoTpst Ha TO, YTO Ipu BBICOKOH
TEeMIIepaType KOHIIa KOBKH WUJIM IITAMIIOBKHU 3€pHO OYAET KPYIHBIM, MOXKHO B PE3yJIbTaTe
OBICTPOTO OXJIAXIEHUS MOJYYUTh TOH-KOE CTPOCHHE CTPYKTYPHI CIUIaBa U
COOTBETCTBYIOIIIME 3TOMY MEXaHU-YeCKHe CBOMCTBA. BhicOkasi TeMiiepaTypa KOHLa
00paboTKH COCOO-CTBYET YIyUIIEHHIO TEXHUKO-?)KOHOMMYECKHUX TTOKa3aTenen
MIPOU3BOJI-CTBA (POCTY MPOU3BOAUTENBHOCTH, YMEHBIIEHUIO PACX0/1a SHEPTUN ).
Heo6xoanMo nmoxoupaTh Takoe COOTHOIIEHUE TeMIepaTyphl U Mocie-IHUX edopMaruid,
KOTOpo€e 0becreunBao Obl ONTUMAIbHYIO CTPYK-TYpy. [Ipu 3TOM cinenyeT UMeTh B BULLY,
YTO CTalb, HOJBEPrHyTas Ae-(popManuy B HHTEpBaie KPUTUYECKUX 3HAUCHHH
nedopmaruu (4...10%), mociie peKpucTaIu3auu OyJIeT UMETh HEXKEIAaTeIbHYIO
KPYITHO3EpHUCTYIO CTPYKTYpy. JKenaTeabHo, 4TOOBI B TEMIIEPaTypHOM MHTEpBasie
00palboTKHU AaB-IEHUEM METaJlll HaXOAWICsA B 01HO(GA3HOM COCTOSIHMM. B nBYyX- min
MHOT0()a3HOM COCTOSIHMM MPU HU3KOM IIACTUYHOCTH OAHOM U3 (pa3 BO3ZMOKHO
paspyuieHre Merauia. VckiroueHne npeIcTaBisioT J09BTEKTOUIHbIE CTAIH, KOTOPBIE MTPH
Temneparypax JIByx¢a3zHoro coctos-Hus mexay aunusimu GS u PS (cm. puc. 22.1)
o0Jaal0T JOCTaTOYHOM MIaCTUYHOCTHIO. DTa IIIACTUYHOCTh XapaKkTepHa U 1Jis
3a9BTEKTOMIHBIX CcTajel npu temmneparypax Boie 750 °C, mpu KOTOPBIX MEXIY
mu-uusimu ES u SK dukcnpyercs nByxdasHas CTpyKTypa ayCTeHUT + BTO-PUYHBII
LeMeHTHUT. LleMeHTUT pacrnonaraercsi B BUAE CETKH 110 TPaHU-LIaM 3€PEH U CHUXKAET
MJIACTHYHOCTH cTanu. OaHAKO mocye pa3pylie-Hus ITOW CeTKH 00paboTKON JaBIeHUEM
IJIACTUYHOCTD CTaJIM BOCCTa-HaBiIMBaeTcs. KoBka, ITaMnoBKa CpeAHEYIIIEPOJUCTON
CTaJI OKAaHYMBAETCS BBIIIEC TOYKU A 13, 4TO 00ECTICUMBAET YCTONIMBYIO MEITKO3EPHUCTYIO
CTPYKTYpy ctanu. J{ist Huzkoyriepoaucroit cranu (o 0,3% C) nomyc-truma 6osee HU3Kas
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TeMIepaTypHasi 001acTh KOHIIA KOBKH, IIITAMITOB-KH (B IPOMEKYTKE MEKIY TOUKaMu A 13
1 A rl), 0cOOEHHO IJIs1 KpYIMHBIX MOKOBOK. [Ipy 3TOM OKOHYATENBHBIN pa3Mep 3epeH
MEHbIIIE, YEM IIPH 3aBEPILIECHNN KOBKH IIPU TEMIIEpaType Bbllle TOUkH A r3 s
3a3BTEKTOUIHOM CTAJIN, Y KOTOPOU CTPYKTYPHO-CBOOOTHOM (ha30ii SABIAECTCS XPYIKUI
LIEMEHTUT, TEMIIepaTypa KOHIIa KOBKH, IITAMIIOBKH JIOJKHA OBITH 110 BO3MOXKHOCTH OoJiee
HU3KOM, a OXJIaXIeHHE MTOKOBOK — OBICTPBIM BO M30€KaHHEe 00pa30BaHUsI LIEMEHTUTHON
CETKH IPH BBICO-KOU TeMIieparype B KOHIe 00paboTku. s pa3pyIieHus IeMeHTUTHOM
CETKH CJIeJlyeT OKaHUYMBATh KOBKY, IITAMIIOBKY B HHTEpPBaJe TEMIIEPA-Typ KPUTHUECKUX
Touek A rm—A ri. B 3TOoM ciyyae nepes OTKUTOM CTaly Ha 3€pHUCTBIHM MEPIUT HET
HE00XO0IMMOCTH MPOBOAUTH HOPMAJIN3a-1HI0, a JUIsl OT)KUTa MOYKHO HCIOJIb30BaTh
KOBOYHYIO TEIUIOTY. OKOH-4YaHME KOBKHU M IITAMIIOBKHU 3a39BTEKTOMIHOM CTaIM KaK MOYKHO
Onmmxe K Touke A rl HempuemiieMo sl CTaiu ¢ OOJIBLIUM COJepKAaHUEM YIIle-poaa, y
KOTOPOH BCIIEACTBUE TpaUTU3AIMH MOKET 00pa30BaThes Ta-KOM Opak, KaK «4epHBIH
U37I0M». B 1IeX0OBBIX yCIOBHUSIX HHTEPBAJl KOBOUHBIX TEMIEPATyp MHOT/AA YTOYHSIOT
UCXO0/1 U3 CyObEKTUBHBIX MPUUKH. KOHEI[ ITaMIOBKH KOP-PEKTHPYIOT UCXOs U3
CTOMKOCTU MHCTPYMEHTA. Pa3zorpeTsie mTaMIibl OBICTPO «CAIATCS» MPHU IITAMIOBKE
OCTBIBAIOIIEH 3arOTOBKH BCJIEJ-CTBUE 3HAUYUTEIIBHOTO YBEIMYEHUS COIIPOTUBIICHUS
nedopmaruu. MHOr1a OBBIIIEHHE TEMIIEPATYPhI IITAMIIOBKH BBI3BIBACTCS
HE/IOCTa-TOYHOIH MOIIHOCTBIO UCIIONIB3YeMOT0 000pya0BaHus. MaKkCUMalbHBIA HHTEPBAJ
KOBOYHBIX TEMIIEpATyp AJIsl HU3KOYTIepoaucToil ctanu coctasiseT -500 °C, nns
sBTekTouHon ctamu — 400...450 °C, 3a3BrekTonanoi — 200...300 °C. s
BBICOKOJIETUPOBAHHOM CTalld 3TOT MHTEPBAJ TeMIIe-paTyp elie MeHsble. Hampumep, nms
xaponpouHoi cranu oH coctas-jsieT 100... 150 °C. HTepBan KOBOYHBIX TEMIIEPATYP
OOBIYHO YTOYHSIIOT B IIPOILIECCE CIASAYIOUIUX Ta00PATOPHBIX UCCIIEIOBAHUI: ONIPENESIOT
IJ1a-CTUYHOCTh CTAJIU IPU OCAJKE J0 MOSIBICHUS NIEPBON TPELMHBI B IIpe-Ieiax
OPUEHTHUPOBOYHOTO MHTEPBAJIa KOBOUHBIX TEMIIEPATYP; CTPOSAT KPUBYIO HU3MEHEHHS
yIapHOU BSI3KOCTH B TOM K€ TEMIIEpPATypHOM HH-TEPBAJI€; ONPEAEISAIOT CONPOTUBIICHUS
nedopMaIuu mpy TemMrepaTy-pax OpUEHTHPOBOUYHOTO KOHIIA KOBKH, IITAMIIOBKH; CTPOSIT
rpaduK pekpucTaJIM3aly MeTajula ocie 00paboTKHU C pa3INvHOI CTENEHBIO
nedopmaruu. PaKTHUECKH HCTIONB3YEMbI HHTEpBal KOBOUHBIX TEMIIEPATyp MO-XKET
TOYHO COBIIACTh C ONTUMAJIbHBIM UHTEPBAJIOM JIMIIb B YACTHOM CIIy4yae MpU PaBEHCTBE
BpeMeHH tK, 3aTpaunBaemMoro Ha KOBKY, IITAM-II0BKY, ¥ BpeMeHHU t0 OCThIBaHUS CTAJIU B
MHTEpBaJie KOBOUHBIX TEMIIE-paTyp MPH JaHHBIX YCIOBUIX 00padboTku. O0e ATH BETUUNHBI
MOTYT 3HAUYUTEJILHO U3MEHATHCS B 3aBUCUMOCTH OT CJIOKHOCTH IOKOBKH U TEMIIa PabOTHI,
3aBHCSILEr0 OT CTENEHN MEXaHU3alluu Mpoliecca U OBICTPOXOAHOCTH oOopynoBanus. Eciu
tK < t0, 4To yacTo BCTpeyaeTcs MpH MITAMIIOBKE, TO JOMYCTUMbIA HHTEPBAI TEMIEPATYP
HE UCMOJIb-3yETCS U TEXHOJIOTY CIEAYEeT PElIUTh BOIIPOC, 3a CUET KaKOH U3 TeM-TepaTyp
COKpaTHUTh 3TOT HHTEepBal. Beicokuil HarpeB MeTamia 6e3 JOCTaTOUYHON €ro MPOKOBKU He
oOecrnieurBaeT HEOOXOJUMOTO Kaue-CTBa MeTajlla Jake 3a CUET PEryJIMpOBaHMsI CKOPOCTHU
OXJIQX/IEHUS, TO3TOMY B MTOJIOOHBIX CIy4asx, YTOObI M30€kKaTh JOMOTHUTEIbHON
TepMHYECKON 00pabOTKH, MPUXOJUTCS COKpAIllaTh HHTEPBAJ TEMIIE-PaTyp 3a CUET
CHIDKEHHS BEPXHETO Iopora TemnepaTypsl npouecca. Ecau tK > t0, To koBky
OCYILECTBIISIOT B JiBa UK OOJIbIIIEE YHCIIO TPU-EMOB.

II. Onucanue wikanvl oueHusanus

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax. 80
Onucanue xapaxmepucmuxu gvinonnenus 3nanus: Ouenka «OTJIMUHO» BeicTaBiseTCs CTYIEHTY,
KOTOPBIH MMOKa3al MpU OTBETE Ha BONPOCH 3a4€THOTO OMIIeTa U Ha JIOTIOJIHUTEIIbHBIE BOIIPOCHI, YTO
BJIa/IEET MaTepraIoOM U3YYE€HHOMN NUCUUIUIMHBI, CBOOOIHO MPUMEHSET CBOU 3HAHUS AJIs
0OBSICHEHUS Pa3IMYHBIX SBJICHUN U peIIeHUs 3a/1a4.
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Oyenka: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapaxmepucmuxu evinoanenus snanus: Onenka «XOPOILIO» BbicTaBiseTcs CTYAEHTY,
B OCHOBHOM IIPaBWJIHHO OTBETHBIIEMY Ha BOIIPOCHI 3a4E€THOTO OMJIETa M Ha JOIOJTHUTEIbHBIC
BOIIPOCHI, HO AONMYCTHBIIEMY IIPU 3TOM HENPUHIUIHAIBHBIE OIIUOKH.

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuru svinoanenus 3uanus. Ouenka «Y JIOBJIETBOPUTEJIBHO»
BBICTABIIICTCS CTYJCHTY, KOTOPBIM B OTBETAaX HA BOIIPOCKHI 3a4€THOTO OWIIeTa JOMYCTHI
CYILIECTBEHHbBIE U J1aXke rpyOble OIIMOKH, HO 3aT€M UCIPABUII UX CaM.

II1. IIpaguna évicmaegnenus umo2o80i OYeHKu no Kypcy

OrneHka BBICTaBIsAETCS 1O pekoMeHaarusaMm cucteMbl BAPC, myTteM cyMMHUpOBaHUsI OLICHKH 3a
KOHTPOJIbHBIE MEPOIIPUATHUS B CEMECTPE, U 3aT€M YUET OILEHKH MOJYYeHHOU CTYICHTOM Ha 3aueTe.
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